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Safety Warnings

Safety

Procedures in this manual may contain Warnings, Cautions, and Notes. A Warning gives the reader information

which, if disregarded, could cause injury or death. A Caution provides the reader with advice which, if disregarded,

could cause damage to the equipment. A Note furnishes additional information for added emphasis or clarity.

The customer is responsible for assessing his or her ability to carry out the procedures in this manual. Make sure you

understand a procedure and the precautions necessary to carry it oubstiedpeginning. If you are unsure of

your ability to perform a function, or have questions about the procedures listed in this manual, contact Eurotherm

Drives Customer Service at (704) 588-3246.

>

WARNING!

Only qualified personnel who thoroughly understand the operation of this equipment and any associated
machinery should install, start-up, or attempt maintenance of this equipment.

>

WARNING!

This equipment uses hazardous voltages during operation. Never work on it or any other control
equipment or motors without first removiafj power supplies.

>

Caution
This equipment contains ESD (Electrostatic Discharge) sensitive parts. Observe static control
precautions when handling, installing, and servicing this device.

>

Caution
This equipment was tested before it left our factory. However, before installation and start up, inspect
all equipment for transit damage, loose parts, packing materials, etc.

>

Caution
Ruptured semiconductor devices may release toxic materials. Contact Eurotherm Drives or the
semiconductor manufacturer for proper disposal procedures for semiconductors or other material.

NOTE. The installation of this equipment must comply with all applicable national and local electrical codes.
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Terms & Conditions

EUROTHERM DRIVES INCORPORATED - TERMS AND CONDITIONS (ABRIDGED)

The following text will in no way alter or void the contents of the Eurotherm Drives, Inc. - Terms and Conditions of

Sale.

It is only intended to clarify the responsibilities of each party.

Delivery, Title and Risk

DELIVERY TO COMMON CARRIER OR POSTAL AUTHORITIES AT RESTON, VIRGINIA SHALL CONSTITUTE DELIV-
ERY AND PASSING OF TITLE TO THE CUSTOMER, WHO SHALL THEREAFTER BE RESPONSIBLE FOR DELAYS, LOSS OR
DAMAGE IN TRANSIT.

Warranty and Liability

A.

Warranty of equipment found within 12 months after delivery thereof to be defective by reason of faulty materials, waokoranshi
design.

(i) The Customer will:

(a) notify Eurotherm Drives, Inc. within four weeks of the defect becoming apparent
(b) return the equipment forthwith, freight paid, to the premises of Eurotherm Drives, Inc. or

(c) at the option of Eurotherm Drives, Inc. make the equipment available at the Customer’s premises for attention by Eurotherm
Drives, Inc. personnel. Where the equipment is repaired on the Customer’s premises, the Customer accepts liability for the
payment of travel and subsistence expenses of Eurotherm Drives, Inc. personnel.

(i) Eurotherm Drives, Inc. will:

(a) repair or (at its option) replace any equipment manufactured by Eurotherm Drives, Inc.
(b) for goods not manufactured by Eurotherm Drives, Inc., convey to the Customer only the benefits it may recover under any
guarantee the manufacturer gives to Eurotherm Drives, Inc.
Eurotherm Drives, Inc. accepts no liability under this clause:
(i) for damage sustained in transit, (liability for which is dealt with in paragraph 8 hereof);

(i) for defects caused

(a) by not following the instructions supplied with the equipment during installation, operation or maintenance or

(b) by wear and tear, accident or misuse, improper operation or neglect or

(c) by fitting any equipment which does not comply with Eurotherm Drives, Inc. recommendations or

(d) otherwise as a result of failure of the Customer to comply in full with any manual or handbook containing the technical
specifications and operating instructions supplied by Eurotherm Drives, Inc. with the equipment;

(iif) where equipment has been used for an application other than that specified at the time the Order was acknowledged or not i
accordance with Eurotherm Drives, Inc. instructions;

(iv) where the Customer has failed to observe the terms of payment for the equipment and all other obligations impos¢erinsthese
and conditions.

Where equipment has been ordered, obtained or manufactured to the Customer’s own design or specification, Eurotherm Dawes, |
accept no liability for any failure or defect in such equipment except insofar as such failure or defect arises direxglyltasf she
failure of Eurotherm Drives, Inc. to follow the design or specification provided.

Eurotherm Drives, Inc. gives no warranty as to the fitness for any particular purpose of goods supplied to the Cust@gmner's desi
specification.

The Customer shall indemnify Eurotherm Drives, Inc. in respect of all liability, loss or damage suffered by Eurotherrmbriassa
result of Eurotherm Drives, Inc. following designs or specifications provided by the Customer including any such lidieilégl sisfa
result of a claim by a third party for infringement of intellectual property rights.

Except as specifically set out herein, Eurotherm Drives, Inc. shall be under no liability in respect of the qualitgnsamrdigscription
of equipment or for any loss or damage howsoever caused to the Customer or to any other person and any term, condgeriar repre
tion to the contrary whether express or implied by statute, common law or otherwise is hereby expressly excluded.

NO IMPLIED STATUTORY WARRANTY OR MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE SHALL
APPLY.
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Chapter 1 Introduction

Chapter 1 INTRODUCTION

SCOPE

This manual covers the 590 DRWNK series of regenerative and non-regenerati
DC motor controllers.

OVERVIEW OF THE 590 DRV L/NK DC DRIVE

The 590 DRVLINK DC drive is a DC motor controller package containing a 59(C
LINK DC drive, DC contactor, AC supply fusing to protect the DC drive's thyris
and a control power transformer.

The 590 DRVLINK DC drive controls the DC output voltage and current for DC
shunt field and permanent magnet motors. Models rated through 100 HP acce
standard, three-phase, 208/230/380/415/460 volts AC, 50/60 Hz supplies; for
els rated above 100 HP, the supply is limited to 230/460 VAC. Control of the £
DRV LINK DC drive drive is fully digital and configurabtaly over a Eurotherm
DrivesLINK system fiber optic network through thENK configuration software
package (ConfigEd), and the diagnostic software package (SAM).

Figure 1.1- 590 LINK DRV
Digital DC Drive

Attention
This manual assumes the user has purchased and is familiar with the software packages Configed and
SAM. The ability to configure, commission and troubleshoot this product is limited to the degree of
understanding and experience with these software tools.

Four-quadrant, regenerative and two-quadrant, non-regenerative verganh @fame size of the 590 DRWK drive

are available. Each type includes full transient and overload protection and uses highly advanced electronic control of motor
acceleration and deceleration, speed, and torque. Regenerative drives include two fully controlled thyristor bridges for for-
ward and reverse control of speed and torque. Nyemnerative units have one thyristor bridge for operation in only one
direction of rotation only.

The Man Machine Interface [MMI] display simplifies start up and troubleshooting by automatically displaying the
first fault. It is a powerful diagnostic tool with access to all alarms and most parameters within the drive. Light emit-
ting diode [LED] indicators on the front panel display the drive's operating status.

STANDARD FEATURES

Main Features

Microprocessor Control: a 16 bit microprocessor controls the drive and offers:
» Real-time fiber optic communications
« Complex control algorithms not possible with simple analog devices
e Control circuitry built around standard software blocks.
Digital Accuracy: all setpoints and variables are sent as digital values oveiNikenetwork giving greater con-
trol accuracy and repeatability than standard analog drives.
Feedback Options:the drive supports four types of speed feedback:
« Armature voltage feedback (standard), which requires no feedback device, connections or isolator
* Analog AC or DC tachometer generators
* Wire-ended electrical encoders
» Plastic (5701) or glass (5901) fiber optic Microtach encoders
Field Regulator: full-wave, half-controlled, single-phase thyristor bridge with transient and overload protection
powers the motor field. The regulator provides either a fixed voltage or fixed current source, depending on the
selected mode of operation. The field current mode can be further enhanced to provide field weakening for
systems requiring extended speed range or constant horsepower control.
On-board Fuse Protection and Contactoreach drive has AC thyristor fuses and a DC contactor.

590 DRV LINK DC Drive Product Manual 1 -1
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Figure 12 - 590 LINK DRV Block Diagram

Other Features

Power Isolation: the 590 DRVLINK DC drive's control circuitry is electrically isolated from the power cir-
cuitry, enhancing system interconnection and safety.
Phase Rotation Insensitivity:the supply power can be connected in any phase order to the drive's main input

supply.

Caution
While the 590 DRW.INK DC drive is not sensitive to phase rotation, the auxiliary 120 VAC between
drives is. Dmottie the neutral wires from different 120 VAC sources together if the phases are rotated
from drive to drive.

Frequency Auto Ranging:the control circuitry automatically adjusts to accept supply frequencies from 40-
70Hz and possesses high noise immunity from supply born interference.

Man-Machine Interface (MMI): a two-line alphanumeric liquid crystal display (LCD) automatically displays
the first fault the drive registers. A four button keypad greatly enhances troubleshooting, tuning and commis-
sioning. Drive inputs and outputs and drive parameters are accessible through the LCD and the keypad and
through the software package SAM.

590 DRV LINK DC Drive Product Manual



Chapter 1 Introduction

» Drive Status Indicators: six LED’s indicate the drive’s alarm and run status.

» Simple Calibration: switch selectable calibration of armature voltage, armature current and field current. F
tuning is performed through drive software.

* Current Loop Autotune: a built in AUTOTUNE routine automatically tunes drive current loop.

The drives are designed for simple, economical panel mounting. Disconnecting and reconnecting the controller,
necessary, is simplified by plug-in connectors. Standardized parts helps reduce the variety of spare parts needed to
maintain a multi-drive system.

UNPACKING & SPECIAL HANDLING

Read this sectiobefore youemove the 590 DRW.INK DC drive
from its packing materials. Though engineered for heavy indu;
trial use, you can damage the 590 DRMK DC drive by han- '
dling it improperly.

Remove the foam cover and fold back the antistatic plastic wrz
from around the drive. Carefully remove any other packing m:
rial from around the drive and place it out of the way. Save th
box and foam inserts for use should you ever need to return t
drive. Improper packaging can lead to transit damage.

WARNING!

The 590 DRVLINK DC drive weighs more than 50 Ibs.
Be certain you can safely lift and move this weight befo
attempting to remove it from its container.

Using proper lifting techniques, remove the drive from its pack

case. Do not attempt to lift or move the drive by its terminal cc

nections as they are not designed for that purpose. Lift the dri

instead by the solid metal frame on which it is constructed (see Figure 13 - Top Hand-hold Location
Figure 1.3). Lay the drive on a flat surface with the access panel

covers up and make sure that you do not damage any protruding

terminal connections.

590 DRV LINK DC Drive Product Manual 1-3
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Chapter 2 Identification

Chapter 2 IDENTIFICATION

This chapter contains photographs of the 590 DRNK Digital drive and the 590 controller showing the locations of
labels, fuses and other components.

COMPONENT IDENTIFICATION

Figures 2.3, 2.4, 2.5, and 2.6 identify the parts contained in 590LDIRK drives rated 7.5 through 100 HP. These
parts are discussed in the succeeding chapters. Figure 2.3 shows the fuses, transformer, and contactor in the po
chassis. Figure 2.4 shows the locatiotheflabels on the back side of the controller mounting bracket. Figure 2.5
identifies the components on tbentroller's power supply board. Figure 2.6 shows a controller with a 3-part power
supply board. This configuration is used in all 330 amps (200 HP at 500 VDC) and larger DRVs. Figure 2.7 sho
the inside of the 590 controller after the power supply board is removed.

LABELING

Labels are affixed to each 590 DRINK drive. These labels lists electrical requirements, fuse replacement informa-
tion, terminal tightening torque ratings, safety warnings and the unit's model and serial numbers.

Nameplate Label

For 7.5 through 100 HP models, the nameplate label is on the left side of the power chassis (see Figure 2.1) as you
face a mounted drive. A duplicate label is also inside the unit on the back side of the controller mounting plate. Both
list the drive’s model and catalog number, revision number, serial number, corresponding manual number and electri-
cal rating information. Make sure you have all the nameplate label information available when contacting Eurotherm
Drives for service assistance.

Yaturn Screw
Caution Label

Yaturn Screw \\
/ Top Flap

- /ControlDoor \
Nameplate '

Label —//—————

Bottom Flap

IR T

(R R N AR I

Lower Cover

Optional DinRail

Figure 2.1- 590 DRV Digital DC Drive Front and Side Views (30 HP Unit Shown)
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Terminal Blocks, D

LED Display
MMIKeypad
MMI Display

Control Door Part Number

Terminal Information

Switchable Calibration Card

MM Contrast Potentiometer

Analog Tachometer
Generator Board

Primary LINK Fiber Optic

Testpoints Connections (F4, F5)

Terminal Block A

Secondary LINK Fiber Optic
Connections (F2, F3)

Figure 2.3 - 590 DRV LINK DC drive with Front Cover Panels Open (30 HP Model Shown)

Fuse Replacement Label
The fuse replacement label for 7.5 through 100 HP models is located on the back side of the controller mounting panel
(see Figure 2.4). lItis visible when the top section of the DRV (including the controller) is lowered for access to the
fuses and drive terminations. To access this area, loosen the two Ya-turn screws at the top of the drive section, just
above the controller. Gently lower the top section until it comes to rest. If working on a bench, insert a spare bolt in
each of the hinge slots at the base of the top section to provide protection against the drive closing unexpectedly.
Refer to this label when replacing fuses and make sure the replacement fuses meet the label requirements.

NOTE. Figure 2.4 shows a 7.5 to 30 HP DRV chassis mounted to a back panel and opened to display
the labels. The unit is oriented so that the operator is looking down at the labels. Wiring has been
removed for clarity.

Terminal Tightening Torque Label

The terminal tightening torque label (see Figure 2.4) for 7.5 through 100 HP models is located below the fuse replace-
ment label. Refer to it when making electrical connections to avoid overtighten the terminals.

Connector Kit Label

The connector kit label (see Figure 2.4) is located next to the terminal tightening torque label. It lists the catalog
numbers of connector kits used for connecting power wires to the drive. It also lists the appropriate cable rating for
each size power terminal.

LABELING ON HIGH HORSEPOWER MODELS

The nameplate label, fuse replacement schedule and terminal torque label for higher horsepower models (models rated
150 HP and above) are located on the DRV mounting panel.
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Supply
Connections

Transformer Fuses

Control Tronsformer

Transformer Secondary

Fuse, F6 =
b -
r -

Armature Fuse, F7
[Regenerative units only)

Main Contactor, AM
Motor Connection Terminals

Controller Mounting Bracket

Figure 2.3 - Power Chassis (30 through 100 HP Units)

Fuse Replacement Label

Terminal Tightening

Torque Label Connector Kit Label

7 Warning and Caution Labels

UL/CSA Certification Label

Nameplate Label

Figure 2.4 - Label Location On Controller Mounting Plate (30 through 100 HP Units)
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Contactor Pilot Relay

External

Field Supply

Connections
Fuse FS1
Controller
Power LED

Field Pulse

Transformers

PLJ Connector
Controller

Transformer

PLL Connector
Gate Leads

PLK Connector l ’ ! ﬁ] Ej a "‘
.-... e ' Armature Pulse
PLM COnneCtOr H ] t . q." veuty 1 .‘. [} .1 ; . f TI'GHSFOI'mers

PLN Connector _ d—- - — };/" """'"‘<.~..4- ' Gate Leads

Coding Fuses

External Armature
Sense
Connections

Snubbers

Figure 2.5 - Power Supply Board - AH385851U002 - Regen
AH385851U003 - Non-regen (not shown)
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FS1,2,3

Power Supply Board
AH385128U104 - 20A Field

AH385128U009 - 30A Field
(external stack only)

590 LINK Control Door*

Trigger Board
AHO055036U002 - Regen
AH055036U003 - Non-Regen

Suppression Board
AH055037U004 - Standard
AHO057916U001 - Extenal Stack

Figure 2.6 - Three-part Power Supply Drives [Used

on DRVs Rated 330 Amps (200 HP) and Larger]
Field Supply Current
Transformer .

Field Bridge

Reverse Bridge
(Fitted on regenera-
tive units only)

SCR Pack

Identification

Armature Busses

Forward Bridge

3-phase Current
Transformers (ACCT)

3-phase Busses

e,

Figure 2.7 - SCRs and Power Busses (Power Supply Board Removed)
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Chapter 3 Installation and Wiring

INSTALLATION AND WIRING

The 590 DRV Digital drive is designed to be relatively simple to install. You should review these probethnes
beginning them. If you do not understand the instructions or are unsure of your ability to perform the procedures,
contact Eurotherm Drives Customer Service.

RECOMMENDED TOOLS

Installing a 590 DRV Digital drive requires a few standard hand tools. A socket wrench to fit either ¥%-20 or M6 (as
applicable) bolts and nuts is needed to mount the drive to the panel. Screwdrivers and a wire crimping tool are needed
to make various electrical connections. For installing DRVs larger than 162 amps, wrenches are needed to make some
of the electrical connections. Below is a list of some of the required tools.

Chapter 3

Socket wrench with a 6 inch extension
Deep sockets M10, M13, M17;6", ¥2"
Screwdrivers Phillips #2, Flat blade - 0.5 x 3.0 mm, 0.6 x 3.5 mm, 0.8 x 4.0 mm
Small wire cutters
VENTILATION AND COOLING REQUIREMENTS

The drive must be able to dissipate the heat generated during use. Therefore, mount the unit in a manner that all )
free flow of cool air vertically through the drive. Reserve a minimum 1%2"(38mm) clearance on the left side of the
drive to give the cover panels room to open propeHgr 7.5 through 60 HP rated models, allow a minimum of
4"(100mm) of clear space above and below the drive to ensure adequate free dieflw.an additional"(50mm)
clearance above and belovwodels rated 75 through 100 HRefer to the technical illustrations at the end of this
chapter for fan clearances required on all force fan ventilated units.

When mounting drives one above the other, allow at least 7"(175mm) between the top and bottom drives. Each drive
requires the same clearance as required when used singly. When mounting drives next to each other, leave
1%"(38mm) left to right between units.

Make sure the unit is not mounted on or next to equipment that will cause the drive to overheat. Normal maximum
ambient operating temperature is 113°F (45°C). Above this limit, the controller must be derated. The maximum
ambient operating temperature is 131°F (55°C).

The table below lists the heat dissipation in Watts of 590 DRV Digital drives through 400 horsepower (at 500 VDC).
The "*" in the catalog number designates either "R" or "N" (for regenerative or non-regenerative).

Catalog Motor Motor FLC, [ Total Catalog Motor Motor Total
Number Rating, HP Amps Watts Number Rating, HP | FLC, Watts
at 500V at 500V | Amps

955L-8"751 3 68 9551-8"62 60 90 316
955L-8"751 5 76 9551-8"752 75 123 458
955L-8"751 7.5 13 88 9551-8"13 100 164 607
9551-8"22 15 27 135 9551-8"1253 125 205 673
955-8"22 20 34 164 9551-8"153 150 246 866
9551-8"32 25 43 161 9551-8"23 200 330 1130
9551-8"32 30 51 195 9551-8"253 250 405 1413
9551-8"42 40 67 267 9551-8"33 300 480 1625
9551-8"62 50 83 291 9551-8"43 400 648 1722

NOTE. Total watts for 250 - 400 horsepower models can be reduced by 80% if the fan is mounted

outside the enclosure.

Figure 3.1- Heat Dissipation Loads
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Chapter 3 Installation and Wiring

MOUNTING INSTRUCTIONS

_ The 590 DRV Digital drive is designed to mount directly onto a vertical, flat surface. Refer to the technical
illustrations for your model at the end of this chapter for mounting centers and hardware recommendations.
7.5 through 100 HP models are designed with the incoming three-phase supply connections at the top and

PF'{%TJXY]"E the motor, and cooling blower and control connections at the bottom. Units rated 125 through 400 HP have

! 2 AC main input and DC armature terminations located at the bottom of their panels and terminals mounted
Drill Holes on the left for the motor field connections and optional motor blower connections. Keep terminal locations
Accurately in mind when mounting the drive to accommodate proper wire routing.

NOTE. Holes for the mounting bolts or screws must be placed accurately.
Protect Compo-

nents from Stray When drilling mounting holes, cover any DRVs or any other components already mounted to the
Dl panel to protect them from stray metal filings.

Mounting 7.5 through 100 HP Units

Insert the mounting studs from the back side of the panel. Attach lock washers and nuts part way onto
the lower mounting studs. They will help keep the drive in place when mounting.

Place Studs WARNING!

The 590 DRV Digital drive units weighs more than 50 Ibs. Use proper lifting
techniques when moving.

Lower the bottom slots of the 590 DRV Digital drive onto the studs, making sure the studs are between the
@@ washers and the panel. Once the drive is resting on the bottom studs, lean it back onto the top two studs.

Attach lock washers and nuts on the top studs and finger tighten. Finger tighten the lower studs as well to
hold the drive in place. Finally, use the socket wrench to tighten all four nuts securely.

Visual Check Visually check the drive and its housing for packing material, mounting debris, or any other material
that could damage and/or restrict the operation of the equipment.

WIRING PROCEDURES

Wiring the 590 DRV is not difficult. Be sure to use proper terminals and ensure that all wiring and protection devices
are sized properly. Obseral warning messages. Failure to follow safety precautions can lead to equipment
damage, injury or death.

WARNING!

Make sure all wiring connections meet or exceed applicable local and national electrical codes. Be sure
to fit branch circuit and motor overload protection.

The wiring procedures in this manual apply to a 590 DRV Diditizle configured for general purpose speed control
operation. Wiring configurations for custom systems or for optional applications are too numerous and complex to
include here. For system configurations, refer to the schematics packaged with those systems.

described in the following sections. The ballo in the left margin of the following text help

NOTE. Figure 3.20, located on the fold-out p% at the end of this chapter, shows the connections
locate the circuit in the figures.

Incorrect wiring is a common cause of start up problems. If you have questions about wiring procedures, contact
Eurotherm Drives Customer Service.

WARNING!

Whenever working on wiring connections, completely isolate all power supplies from the drive on
which you are working.

A label on the inside of the DRV or on the DRV mounting panel lists the tightening torques for all user terminals. Do
notovertighten connections when installing wires.
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Power Wiring

Incoming AC supply and output motor connections are shown in Figure 3.2 and 3.3. If you need
@ electrical terminals for motor and supply connections, Eurotherm Drives has UL-approved crimp
terminal kits available in the following armature current ranges:
Amps Terminal Kit Catalog No.

13 955-CK13
35 955-CK35
50 955-CK50
66 955-CK66
98 955-CK98
122 955-CK122
164 955-CK164
Caution
Branch Circuit The semiconductor fuses fittedath 590 DRVs protect only the SCRs in the drive and
Protection @ donotprovide branch circuit protection. Yaoustfit branch circuit protection to the

incoming power supply.

The power wires must have a minimum rating of 1.1 x Ground
FULL LOAD CURRENT. For UL requirements, the Supply
Choose Wire Siz}a wires must be rated for 1.25 x FULL LOAD CURRENT.
Control wiring must be 18 gauge or larger.

Supply
Connections

Supply Connections

The 590 DRV Digital drive has ground terminals for

Il each incoming and outgoing supply. A substantial
Connections . - .
| connection must be made to the incoming supply grou
Ground terminal near terminals L1, L2, and L3 (Figure 3.2).
Connections The ground terminals at the bottom of the drive can be
used for armature ground and grounding the auxiliary
l 120 VAC loads.

Figure 3.2 - Three Phase Connections
(30 through 100 HP Models)

Armature Ground Terminal

'
Dynamic Brake
Armature Connections
Field and Auxiliary Control Power Terminals

Armature
Connections Field and Auxiliary

Dynamic Brake Control Power Terminals

Terminal

Armature Ground

Optional Blower Motor Terminal
Figure 3.3 - Motor Connections (30 through 100 HP Models) Terminals
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Isolation TX

Connect the main AC power supply to terminals L1, L2, and L3 (see Figure 3.2) through the correctly
sized branch circuit protection and an AC line reactor or dedicated drive isolation transformer.
Eurotherm Drivestocks a series of reactalssigned to connect to the 590 DRV Digital AC supply
terminals. The part numbers for the reactors are:

Reactor Rating (RMS) Reactor Part No.

35 amp CO055192
Line Reactors 70 amp CO055193

110 amp CO055253

180 amp CO055255"

*Requires interposing terminals between the DRV supply and the reactor.

Armature Connections
Connect the motor armature to terminals A+ and A— (Figure 3.3). To comply with national and local

%%F electrical codes, external DC overload protectiarstbe provided.
Insizl] (Or7eitzey) If you are using dynamic braking to stop the motor, connect the negative armature lead through a

suitably rated dynamic brake resistor to terminal DB+.

Motor Field Connections
If you are supplying the drive field regulator internally or from the main supply, connect the motor

Connect Field field (-) to terminal F— and field (+) to terminal F+ (Figure 3.3).
Ext. FId. Suppl @ If the drive's field regulator requires an external field supply (for example when a 240 volt field is

required on a 240 volt armature motor), connect the supply wires to terminals FL1 for phase L1 and
FL2 for L2.

Caution
An "out-of-phase" external supply can blow fuses and cause faulty operation. The AC
field supply is normally fed internally from L1 and L2. Some motors require field
voltages greater than tineains supply at L1, L2, and L3. This external field supply must
be "in phase" with the main supply. The supply connection to terminal FL1 must be in phase
with the supply on terminal L1 and FL2 must be in phase with the supply on L2.

Depending on the drive's field regulator rating, reconnect the field supply jumpers on the controller
power board as described below:

Units

Nl Sa by 1. FOR MODELS RATED THROUGH 150 HP or 250 A (uniaed for a 10 A field, maximum):

< Verify that power is disconnected, then move the RED wire from internal terminal F16 to

internal terminal F19 and move the YELLOW wire from F8 to F18 (see Figure 3.4).

EXf'f:irgﬁj Je DI D2 D3 D4

Move RED Wire Terminals | 02 [Seao
F19 F18 ' ' 8
Move YELLOW Fl6 i <«————T RedWire
Wire f

\—Yellow Wire

Fuse @ no morg == e E5 =5
than 10 A. \/\

Figure 3.4 - External Field Supply Jumper

Supply?

3 Board Power

Connections for Units Rated through 250A

« Externally protect the supply with suitable branch circuit protection fuses rated for the
supply voltage. The external fuse rating should not exceed 10 A.

See Appendix F

« When using an external field supply for drives fitted with three-board power supplies, refer
to Appendix F for the field controller jumper connections.
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Y 2. FOR MODELS RATED 200 to 400 HP, or 330 to 675 A, (units rated for a 20 A field, maximum):

WARNING!

Terminals FL1 and FL2 for DRV's rated 330 to 675 A are at line voltage and may present a
shock hazard.

» Verify that power is disconnected, then move the RED wire from its existing position to
internal terminal F8, and the YELLOW wire from its existing position to internal terminal F16
(see Figure 3.5).

External
330 thru 675 A Field Terminals
DRV? D] D2 D3 D4 CAUTION:
° Terminols D1 and| DE are at mains I
su otential when using an interna
Seo Seo supplied field. 9 4
Move RED Wire oY X0
to F8. —
I Red Wire——
Move YELLOW
Wire to F16.
< Yellow Wire
| G K G K
Fuse @ no more ==1 [==] == ==
than 20 A.

Figure 3.5 - External Field Supply Jumper Connec-
tions for Units Rated 330 through 675 A.

» Externally protect the supply with suitable branch circuit protection fuses rated for the supply
voltage. The external fuse rating should not exceed 20 A.

Ext | Stack? . .
Refer 1o Appendi 3. FOR EXTERNAL STACK CONTROLLERS or 500 to 1000 HP MODELS (units equipped for a
F 30 A field, maximum), SEE Appendix F.

Control Wiring

The control wiring described in the following section should be bundled a [
routed to the left side of the controller (see Figure 3.6) so the control doo
free to open for access to the power supply board. Leave about 1%%" of s
in the control wiring harness and trail the wiring down and leftward withot
straining the connections. Route the wire harness diagonally down to the

Route Control
Wiring to Left of

G lower left mounting foot of the DRV. This permits

opening the control door and folding the drive open
without putting stress on the wires.

An optional 10 inch piece of 7.5 mm deep DIN rail can Control Harness
be mounted to the lower cover (see Figure 3.6). This

Optional DIN Ralil option is designed to hold potentiometer boards, reIayéDd'J'rROIiI Option
other signal devices. To prevent exceeding the overall Hinge Point E
590 DRYV Digital drive depth limit of 11.5 inches, the

depth of these components must not exceed three inches. * F
Wire harnesses from these devices should be kept tight to the devices ar

routed tathe left side of the drive with the drive harness. Be sure that any

devices or harnesses mounted on the DRV do not interfere with any devices

mounted on the panel below when the unit is hinged down for service and
maintenance access.
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Y Nearlyall of the 59QLINK DRV's control functions (such &RIVE START, CURRENTIMIT and the
drive'sTOTALSPEEDSETPOINT) are handled over tHdNK network through software. Certain key
drive control signals and functions such as enable, dynamic braking, program and coast stopping are
hardware driven through terminal block A.

WARNING!

The connectors to terminal block A must be isolated signal voltages. Never perform
high voltage resistance or dielectric strength tests without first completely disconnecting
the drive from the circuit being tested.

Thermistor

Over Temperatute If the mptor ?s fitte_d with overtempe_rature sensing devices such as thermistors or thermostats, connect
B the devices in series between terminals Al (0V) and A2 (THERMISTOR). If the motor has a blower,
the 590LINK DRV should provide power to the blower through an optional blower motor protector.

@ An auxiliary, normally-opened contact on the blower motor protector option is wired to terminals 3

Auxiliary Blower and 4. Connect terminal 3 to drive terminal A1 (0V) and terminal 4 through the motor overtempera-
Ozl ture device to drive terminal A2 (THERMISTOR) so that either motor overtemperature or a blower

motor overcurrent failure will shut down the controller. If a blower, thermistor or thermostat is not

used, jumper terminal Al to A2.

Enable
Terminal A5 (ENABLE) is connected to terminal A9 (+24V) internally through a normally-opened contact
E”"’“’E on the DRV main contactor. The drive remains disabled until the main contactor pole is closed.
@ WARNING!

The drivemustbe disabled and power should be removed before servicing the
equipment. First stop the drive and make sure the main contactor has deenergized, then
remove power.

Armature Current Feedback Terminal

T You can connect a meter to terminal A6 (ARMATURE CURRENT) to monitor the motor DC
A6 armature current. Refer to Appendix A for the terminal's output rating and signal scaling. This
connection is optional.

The jumper LK21, located on the control board below the Test Points (see Figure 6.21), sets this
output to a bipolar (x5 VDC) signal. Remove the jumper for a unipolar (0 to 5 VDC) signal. All units
are shipped with this jumper in place.

Program and Coast Stop

Connect terminal A7 (PROGRAM STOP) to terminal A9 (+24V) through a normally open contact of

REHENIES 0 an emergency stop relay. Removing +24 volts from terminal A7 causes a controlled, regenerative stop
Program Stop A (for regenerative drives only).

contact of an emergency stop relay. The delayed-off contact on A8 acts as a fail safe, allowing the

@ Connect terminal A8 (COAST STOP) to A9 (+24V) through a time delayed-off, normally open
@ drive to coast to a stop after the time delay.

Non-regen Stop For coast stopping (non-regenerative drivegymanently jumper terminal A7 to A8 and connect
Coast Stop A8 terminal A8 to A9 (+24 VDC) through a non-delayed, normally open contact off the emergency stop relay.
The drive will coast stop immediately upon activating an emergency stop condition.

Caution
The emergency stop relay should not be considered part of the normal sequencing of the
system and should be triggered only in circumstances involving equipment damage or
human safety.
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Dynamic Braking
Dynamic Brakin The drive will dynamic brake if wired for coast stopping and a properly sized resistor is connected as

shown in Figure 3.23. The contactor in all 590 DIRMK drives rated through 250 HP includes a

@ normally closed, dynamic braking DC contactor pole. Itis rated to carry full load armature current
upon closing. The start-stop circuitry should be designed to prevent the motor from restarting and the
pole from opening untéfterthe motor reaches zero speed.

Zero Speed NOTE. The dynamic brake contactor pole is rated to make, but not interrupt DC motor
Interlock current. To avoid damaging the contact, interlock the driddik ZEROSPEEDsignal
to the drive start logic within thelNK configuration logic to prevent the drive from
@ restarting until the motor has reached standstill. Or, interlock the start logic through

hardware using relays ahdNK digital modules.

For dynamic braking with either regenerative or non-regenerative drives, wire terminals A7 and A8
for coast stopping, as shown

Speed Feedback
The 590 DRV Digital drive accepts the following types of speed feedback signals:

Speed Feedbac » armature voltage feedback
Options

 analog AC or DC tachometer generator feedback

» wire-ended electrical encoder feedback

« plastic (5701) or glass (5901) fiber optic Microtach encoder feedback.

Armature voltage feedback, the default, does not require a feedback device, external isolator or any
external connectionsAll other types of speed feedback requires external connections from the feedback
device to a separately ordered controller mounted optiand. The part numbers for each type of
feedback option board is listed below. Appendix A contains technical information on each.

Feedback Board part no.

* Switchable Analog Tachometer Generator Board AH385870U001

* +5VDC Encoder Receiver Board AH387775U005

* +12 VDC Encoder Receiver Board AH387775U012

Feedback Board  * +15 VDC Encoder Receiver Board AH387775U015
Part Nos. * +24 VDC Encoder Receiver Board AH387775U024

« 5701 Microtach (Plastic Fiber Optic) Feedback AHO058654U001

* 5901 Microtach (Glass Fiber Optic) Feedback AH386025U001

Feedback Receiver Board Installation

Each speed feedback board mounts on the lower left portion of the control door as shown in Figure
3.10. Terminal assignments for each option board are listed in Appendix A and in the documentation
Feedback Board shipped with the boards.

Installation

To install the receiver board on the drive control board:

1. Remove the packaging from the feedback receiver board.

Caution
Encoder and Microtach receiver boards contain electrostatic discharge (ESD) sensitive
parts. Observe static control precautions when handling and installing the board.

2. Align the 10 pin connector on the option board with the controller pins on the lower left of the
control board.
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Mustuse Switch
Cal Card if Using

Resistor Cal Card
Connect Tach tg
A3 and A4

I
Switch Cal Card?
Connect Tach tg
G1&G2 or G3&G4

Switch Tach Board@

-~

Ground Shield a
DRV Only

Encoder Option

Use Shielded 3
Twisted Pair

Microtach Option

Glass vs. Plastig

Microtach Supply
Requirement

Composite FO
Cable

™

Microtachs

®

3. Carefully push the receiver board onto the pins taking care not to bend the pins. All four white
support standoffs should engage the control board. If installing a switchable analog tachometer
generator calibration board, be sure to connect the jumper on the right side of the board to its mating
jack on the switchable calibration card.

4. Refer to Appendix A for specific instructions on terminating the feedback device to the receiver

option board.

Analog Tachometer Generators

All drives ratedthrough400 horsepower are shipped with a switchable calibration card. If you are
using an analog tachometer generator as speed feedbackugtmrder the analog tachometer
generator board (AH385870U001), which scales the tachometer generator feedback signal. DRVs
rated 500 horsepower aatloveare shipped with a resistor calibration card which scales the drive to
the motor's parameters and also calibrates analog speed feedback signals.

NOTE. If a resistor calibration card option is usad the drive uses an analog
tachometer generator as feedback, a switchable tachometer generator feedback board is
not needed.

When using the resistor calibration card, tachometer generator connections are made to terminals A1
and A4. Connect the positive tachometer generator output signal wire to terminal A4. Refer to
Appendix A for scaling instructions.

The switchable tachometer calibration board option supports both AC and DC analog tachometers
generators with a calibration range of 10 to 209 volts. The calibration resistors and the board switch
settings coarsely scale the speed feedback signal. Adjust parameters in the fifidituning (refer

to Chapter 3).Refer to Appendix A for wiring and technical information on the analog tachometer
feedback card.

The signal cable for the analog tachometer genenatistbe shielded over its entire length.

NOTE. Ground the tachometer generator shield at the drive end only to avoid ground loops.

Wire-ended Electrical Encoders

The drive can accept a standard, 4-channel, quadrature complimentary, wire-ended electrical encoder
signal as speed feedback. Four feedback boards are available, each having a different supply voltage
rating. Complimentary line driver encoders are recommended. Refer to Appendix A for typical
encoder connection listings.

NOTE. When using an wire-ended electrical encoder as feedback, be sure to use three
channel, twisted, shielded cable and to ground the shield at the drive end only. Belden
8777 cable is recommended.

Fiber optic encoders (or Microtachs) come in either glass or plastic. While the glass Microtachs
(5901) can transmit a feedback signal over a long range without a repeater, they require a special
termination tool to properly cut and polish the glass fiber optic cable. The 5701 Microtach is used
with plastic fiber optic cable which needs only a set of pliers for termination. The signal range for
plastic, however, is limited and may require a Microtach repeater. Repeater part numbers are listed in
Appendix A.

Each type of Microtach requires its own receiver board, listed above, and may be powered directly
from the drive's +24 VDC supply.

%" diameter composite plastic fiber optic cable is available. The cable includes two 16 AWG conduc-
tors with a plastic fiber optic conductor sheathed in a protective plastic coating. This cable is recom-
mended when running plastic fiber optic cable within conduit. Refer to Appendix A for part numbers.
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LINK NETWORK CONNECTIONS

TheLINK fiber optic connections are shown in Figure 3.10. The drive has two pairs of communication ports, each
with a RED transmit terminal and a BLACK receive terminal. The right two ports, F4 (primary receive) and F5
(primary transmit), support a simple ring network topology. The left pair, F2 (secondary transmit) and F3 (secondary
receive), are used for redundant or tapped ring topologies.

Simple, Tapped &  Simple, redundant and tappeldNK network rings are
Redundant Rings  shown below in Figures 3.7, 3.8 and 3.9. Detailed

information on each type of ring can be found in the —
LINK Overview Manual (HA350678A). []
@ The 590LINK DRV communicates over tHaNK s s s B s
network over plastic fiber optic cable. The drive's fiber—>{" P — »P P—
optic ports accept plastic (T&B) connectors which Network Operator
@ require only a set of pliers for termination to the plastig o Station
fiber optic cable. L5206-2-00INK fiber optic repeaters
Plastic vs. Glass  may be required if the fiber optic run exceeds the drivg's
Fiber Optic Cabl¢  {ransmission distance rating for plastic cable. Part W o
numbers for plastic fiber optic connectors and signal p P [ p p I
repeaters are listed in Appendix G. S S S S

You can adjust the transmission power level of each fiber
T — optic transmitter by setting the transmission range
ransmission . !
Distances switches on the drive's control board. These
switches are located above F3 and F4, the LNK self-heals
receive ports of each channel (see Figure 3.10). — within module
Transmission ranges are listed in Appendix A, []
Technical Description.

Figure 3.7 - Simple Fiber Optic Topology

Backup Network

—3|P S - »P L - Sb—
Being highly noise immune, the fiber optic cable Main Network S
perator

may be installed with high voltage or control Station
voltage cabling. Drive

Broken Network ~o~~—~

NOTE. Avoid installing the fiber optic Vo /o
cable in a manner which exceeds the Module Module
cable's minimum bend radius, or S P s€. Pl

)
otherwise damages the cable. s P s-~ P

When using a simple topologseal off the black LINK self-heals
secondary channel receiver (F3) with a plastic fiber ~ Figure 3.8 - Redundant Fiber Optic within module
Seal off FO3 if not  optic connector so that the unused port's receiver Topology

Used avoidsdetecting stray light. The drive is shipped
with such a connector fitted.

A

1

[]

_____________________ .
S S S S /0 1/0
—|P P e »P Pl Module Module
ain

' |
! I
' |
I P P <€ P P [
Network Operator 1 Second \
Station ! S S| Network |S S |
Drive : !
I
|_ ____________________ |
1/O I/0
Module Module
P P |« P P |
i
-

S S |—S S

Figure 3.9 - Tapped Fiber Optic Topology
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HARDWARE SETTINGS

After wiring the drive, it must be properly calibrated and the control transformer must be correctly tapped.

Calibration Boards

Either of two types of calibration cards scale the drive to the motor's armature voltage, armature current and field
current. One card uses solder-in resistors, the other uses adjustable switches. The calibration board plugs into the 590
LINK DRV main control door under the lower, hinge-up access panel as shown in Figure 3.10. A switchable calibra-
tion card ships with all 590 DRV Digitarives rated through 400 HP. Models rated 500 HP and above ship with a
resistor calibration card. You can order the resistor card on lower horsepower models as an option.

Secondary Fiber Optic

Switchable Calibration Transmission Power Switch

or Resistor Calibration
Card Location

_?wl:chabb LED Contrast Pot
achometer
Feedback
Board
Control Primary Fiber Optic
Terminals Transmission Power
[ Switch
Speed Feedback 5 ] ; Prlmary F|l;>er
Device Connections\ ! . Optic Terminals
= = F4,F5
(pw L8}
Secondary Fiber
Optic Terminals
F2, F3

Figure 3.10 - Close up View of Lower Portion of 590 LINK Control Board (Switchable Calibration Card Shown)

NOTE. The drivanustuse the switchable calibration card if using the switchable tachometer generator
feedback board.

WARNING!

Do notswap calibration boards or change any board settings while applying power to tH&I&90
DRV. Donotinterchange calibration boards or switch the calibration settings without first verifying
that they match the motor's nameplate rating. Failure to heed this warning can lead to mechanical
damage and injury to personnel.
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Resistor Calibration Card (AH058529U001)

Resistor values on the plug-in resistor calibration card scales the controller to the motor armature current, AC of DC
tachometer generator feedback, armature voltage feedback, field current, and field voltage. Use the formulas below to
determine the correct resistor values for your application.

NOTE. The armature current calibration

scaling resistors for external stack controllers
are fitted on the suppression board. See drawing.| [T TTT]
HC352526 at the end of Appendix F for the — E

1
N

resistor location and sizing. I R2 83

NOTE. Calibration resistors should be of good ’ -— -
quality metal film type, 2 percent tolerance, %
watt (or better). Actual resistance values shouid
measure within £10 percent of the calculated values. Figure 3.11- Resistor Calibration Card

1. Armature current calibration

A”T(‘:a“fre Gl The parallel connection of resistors R1, R2, R3, R4, and R5 calibrates the drive to the motor
alibration . . .
armature current. The combined value & all these resistors is calculated as follows:
Ria = 2200 W

(Full Load Current — 1)
You can verify this value by using the formula:
Tachometer 1/Ra =1/R1 + 1/R2 + 1/R3 + 1/R4 + 1/R5

Generator . .
Calibration 2. Tachometer generator calibration

a. For full speed tachometer generator voltage up to 200 volts:
R6 + R7 = (Tachometer Generator Volts —10) k
>200V Signal

b. For full speed tachometer generator output larger than 200 volts, an external resissor (R
required in series with tachometer generator connection to terminal B2. The suggested values
for R6 and R7 are:

R6 = 120 KV

R7 = 68 W

Re = (Tachometer Generator Volts — 200Y k
5

The external resistor must be large enough to dissipate the peweatetérmined below.
External Resisto PrRE = (Tachometer Generator Volt200) x 5Smilliwatts
Sizing c. The controller accepts only a DC signal as tachometer generator feedback. Accordingly,
motors with AC tachmometer generators require a full-wave diode bridges to rectify the AC
: tachometer generator voltage output into DC.
F'”(‘fh;‘;;‘;: 5599 d. Fine tuning is performed within the software (refer toGlatibrate Speed Feedbaskction in
Chapter 5).

3. Armature voltage feedback calibration
R8 + R9 = (Armature Voltage — 100\\k
Armature Voltage 10
Calibration

The minimum allowable armature voltage is 100V with R8 and R9 having no resista¥)ce (0

NOTE. If necessary, refine the calibration by adjusting SETUP PARAMETERS::
CALIBRATION:: ARMATURE V CAL in the MMI, or CALARMATUREOLTAGEN
SAM.
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T 4. Field current calibration

Field Current WARNING!

Calibration
If using field current control, this resistor must be calibrated correctly; otherwise, equipment
damage and possible injury to personnel may result.

Field current is scaled by resistors R10 and R11 connected in parallel. The combined value of these
resistors is calculated as follows:

R = 3000 W
Ciold Current (Full Field Current)
Control . ) ) o
NOTE. Calibrate the field current for 0.2 Amps (15 kW) when running the drive in field
VOLTAGE CONTROL mode to set a small detection threshold for field loss alarm sensing.
The combined value of the parallel resistors can be verified by the formula:
Field Vol
o Yonge Re=  R10 x RLIW
R10 + R11
When using an external stack controller (types 598 and 599) is used, the field current calibration
resistor is calculated with this formula:
Rr external stack = 4000 W
Field Current Ca Full Field Current
with External
Stacks NOTE. If necessary, change SETUP PARAMETERS:: CALIBRATION:: FIELD I CAL in
the MMI, or CALFIELD CURRENTNh SAM to refine the calibration for the required field

current.

5. Field voltage calibration.

Field Voltage C I . ) . . .
@ Calibrating the drive for the motor field voltage is not required; however, resistors R12 and R13 are
connected in series and must total 100t& assure best performance.

Switchable Calibration Card (AH385457U001)

The switchable calibration card is shipped on all models rated through 400 HP. The card, shown below in Figure 3.9,
calibrates the drive for the motor armature voltage, armature current, and field current.

Pin Connector \

O
vacaL |LH"| g— Armature
—IACAL— — IFCAL — — Voltage
e

ch/\J 0(?O/v) ;0/@ 030/9 030/‘3 q?O/“: SW”’C
o[ E[EH ¢ [%
00 10 T 9 T o °
1
Jumper from Analog Armature Currentl| Field Current
Tachometer Generator Switches Switches

Calibration Option Board

Figure 3.12 - Switchable Calibration and Tachometer Boards
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Chapter 3 Installation and Wiring

Set Armature 1. Setthe armature voltage to the motor's nameplate rating. Use the four-position switch on the right
Voltage end of the calibration board to select the setting. The default setting is 500 volts. Use Figure 3.13
to select different voltages.

Armature voltage can be set from 150 through 525 volts. The switches step through the range in
25 volt increments. Choose the setting closest to the motor's armature voltage rating. When in
doubt, set it to the next highest setting.

Voltage 150 175 200 225 250 275 300 325 350 375 400 425 450 475 200 525
| | | |

- - L_BEL | L_EAL ] L_BEN | L_BEL | -
eﬂings . . . L_AIL ] . . . . . . L_BEn | . .
- - - - - | - L_BEL | - | - - - -
OFF ON

Figure 3.13 - Armature Voltage Switch Settings

NOTE. Change SETUP PARAMETERS::CALIBRATION:: ARMATURE V CAL in the

e T Al MMI, or CALARMATUREOLTAGEN SAM to refine the calibration for the required
ARMATURE V . .
CAL armature voltage, if necessary. No change is needed for 500 volt armatures. For 240

armatures, choose the 250 volt settings and set ARMATURE V CAL to 1.0417 (250 +
240). Refer to Appendix B for detailed instructions using the MMI to adjust parameters.

2. Set the armature current to the motor's nameplate rating minus one (1) amp. Armature current is
set in units of amps using the left three rotary switches for hundreds, tens, and ones. The range

Set Armature for these switches is from 1 to 720 amps. Turn the rotary switches to the appropriate settings for
Current your motor. Figure 3.12 is set for a 329 amp motor.
WARNING!

Do not exceed the drive or motor rating; such action could cause equipment damage.
Do not change the calibration settings when the main contactor is energized.

3. Set the field current to the motor's nameplate rating. Field current is set in units of amps, using
the right three rotary switches for tens, ones, and tenths. As with armature current, the range
@@ depends on the type of drive. The overall range is from 0.1 - 19.9A withIS80DRYV models.
Turn the rotary switches to the appropriate setting for your motor. Figure 3.10 is set for a 8.4 amp
field. Use SETUP PARAMETERS:: CALIBRATION:: FIELD | CAL in the MMI, @AL
FIELD CURRENTh SAM to fine tune the calibration.

NOTE. Some motors list two field currents. Always choose the "hot" field current when
calibrating the drive.

WARNING!

The field current settings must match the motor nameplate rating value or the motor could overspeed and
lead to mechanical damage and/or injury to personnel.

WARNING!

Do not exceed the field circuitry rating of the controller when setting the field current. IISBDRVs
through 270 amp armatures are limited to 10 amp fields. Drives up to 675 amp armatures have field
circuitry rated to 20 amps. Above 675 amps, the controllers have 30 amp field circuitry.
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Control Transformer

Check Transforme
Tap Against
Supply

=

Use Loose Supplied
Fuses for 230 VAC

Supply

208 VACSupply —M8 ——

230 VAC
380 VAC
415VAC

460 VAC
(asshipped)

The 590 controller within the DRV derives its control power through a DRV mounted control trans-
former connected tone phase of the incomming main three phase power. This transformer must be tapped
to match the incoming supply voltage. Models rated 7.5 through 100 HP accept 208/230/380/415/460 volts
AC, 50/60 Hz supplies. The default connection is for 460 volts. When other supplies are used, move the wire
at position H6 to the position for the desired voltage, as shown in left of Figure 3.11.

For models rated 125 through 900 HP, the control transformer primary supply is limited to 230/460 VAC
and are shipped with the tap set for 460 VAC. These drives are shipped with two sets of primary fuses
(F4 and F5). For 230 volt supplies, use the loose fuses provided with the DRV and tap the primary of the
tansformer as shown in the right of Figure 3.11.

460 VAC SupplyJumper
(asshipped) 23OVACSUpp|yJumpers

EEEERE FEFE ([FEEE

H6 H5 H4 H3 H2 HI

Control Transformer Control Transformer ControlTransformer

T T1 T

s~ S—
9 FHeg| B2 gwne

Figure 3.11- Control Transformer Settings
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Chapter 3 Installation and Wiring

FINAL INSPECTIONS

After installing and wiring the drive, complete the following checks. They will assure the drive and motor can be
safely powered up without injuring personnel or damaging equipment.

Supply volts O K | 1. Check the main power supply voltage.

TX tapped O.K.~

Verify that the control transformer is tapped for the main supply voltage.

Record Arm. Datg
Record Field Datg

Connections O.K{?

Record the armature voltage and current ratings.

Record the field voltage and current rating.

AR S

Check all external wiring circuits:
Supply connections
Control connections

Motor connections

Equip. & wire OKY ¢ vjjsually check for damaged equipment or wiring.
7. Look for any loose wire ends, drilling chips, etc. lodged in the drive or electrical equipment.

Motor O.K? 8. Inspect the motor, especially the commutator, for any debris. Ensure the brushes are properly seal
and the brush spring tensions are adequate. If possible, check that the motor and blower (if fitted)
be turned freely by hand.

9. Check that rotation of the machinery in either direction will not cause a hazard.

| Personnel clear 10. Ensure all personnel are clear of other parts of the equipment that may be affected by powering up.

Othercli‘;‘:f)pme” 11. Verify that other equipment will not be adversely affected by powering up.

[
Commission Drive:
See Chapter 5
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30 Hp @ 500 VDC
15 Hp @ 240 VDC

Figure 3.15 -

Chapter 3 Installation and Wiring
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Figure 3.16 -

100 Hp @ 500 VDC
50 Hp @ 240 VDC
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Chapter 3 Installation and Wiring

150 Hp @ 500 VDC
75Hp @ 240 VDC

Figure 3.17 -
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200 Hp @ 500 VDC
100 Hp @ 240 VDC

Figure 3.18 -
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e 3.23 - Wiring Schematic for 590 DRV LINKDC Drive
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Chapter 4 LINK Interface

Chapter 4 L/NK INTERFACE

The 590 DRWLINK drive communicates to otheiNK drives and devices such as input and output modules over the

LINK fiber optic network. This network operates over a high speed, real-time fiber optic bus optimized for process
control. Each drive andINK device is called a network node and is assigned a unique address. The fiber optic net-
work operates as a distributed process control system and connects from each node in a closed loop. High speed mes.
sages are sent from 590 DRINK drive drives andLINK devices on the network to other nodes on the |&db.

logic signals (such as tiERIVE STARTcommand) and value signals (sucts&:=EDSETPOINTandSPEED
FEEDBACKmust be sent and received over theK network.

You can only configure the drive to send signals to and receive signals from other devicekINiKthetwork with

the Eurotherm Drives software package ConfigEd. The Eurotherm Drives software package SAM (Setup and Moni-
tor) is used only to monitor and change logic and value signals and drive parameters. Both software packages are
compatible with personal computers (PCs) running the Microsoft Windows™ operating system.

NOTE. A thorough understanding of both Eurotherm DriM&K software packages ConfigEd and
SAM is essential to configuring, running and obtaining maximum utility of the 590 DR¥ drive.
Consult the Configed manual RG353321 andLiidK Overview Manual HA350678A.

CHANGING DRIVE PARAMETERS WITH CONFIGED, SAM AND THE MMI

You can communicate with the drive and change its control parameters with the software tools SAM and ConfigEd, or
directly with the drive MMI. The following sections describe how each software tool handles drive parameters.

NOTE. For clarity, all references to MMI parameters, menus or sub-menus appear in this manual in
capitalized TIMES NEW ROMAN type. Any reference to a function, feature or parameter associated
with or accessible through ConfigEd or SAM appears in this manual in capitGBi@ERIERtype.

ConfigEd

In ConfigEd, the drive parameters are grouped into 14 software blocks, each dedicated to a specific aspect of dri
control. Use ConfigEd to make signal connections to and from the 590LINRY/drive over theLINK network. You
can also use ConfigEd to download drive parameter values, or to install configuration changes.

» As with any othet.INK module, installing a configuration to a drive or module stops the drive from processing,
receiving or sending messages over the network. Configuration changes to the drive or driNKthesdule
can only be downloaded off-line, or while thENK network is in a non-processing state.

WARNING!

The ConfigEdNSTALL function prevents all drives and modules on the ring from processing any data
during the download period. To avoid injury to personnel and mechanical damage, it is therefore
recommended to instadhly after all drives on the network have been stopped.

» DRIVE INPUTS: EacHh.INK drive software bloclknput (or input slot) has an associated slot number and has
read/write capability. You can write signals frorhl&lK source node address to any input slot. You can also
configure a remoteINK destination node address to a signal at the drive input slot.

 DRIVE OUTPUTS: Some drive parameters are read only and have no associated input slot number. These are
considered to bEINK drive software blockutputs(or output slots). The distinction between drive slot inputs
and outputs is shown in Figure 4.1.

WARNING!

Configure only thos&INK signals to drive slots which need to be changed for control of the drive.
Inadvertently writing to other drive slots can cause unexpected results, injury and/or equipment damage.
Avoid creatingLINK connections to parameter slots which normally do not need to be altered during
normal running operation.
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Output Parameter
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\— Slot Number \ Input Parameter
Figure 4.1- Example of ConfigEd Software Block Inputs and Outputs

< Not all drive parameters available in ConfigEd have an associated input slot number and therefore cannot be
written to over the&.INK network.

The MMI

You can access most key drive parameters through the MMI so that you can tune the drive and make parameters
changes without a personal computer.

< All drive parameters and input values can be set in Configed and downloaded to the drive INiagAhd
command. Many parameters, however, are accessible through Configed but do not appear in the MMI menus.
Accordingly, not all parameters available in ConfigEd can be changed in the MMI.

* You can change drive parameter values with the MMI increase/decrease (as discussed in Appendix B). How-
ever, if aLINK signal is configured to that drive parameter's slot, the signal will overwrite that value whenever
thatLINK signal changes state. This applies toldMK drive input slot, regardless of data type.

SAM

You can use SAM to monitor value signals, logic states and settings witHilNKesystem configuration. However,
you cannot use SAM to make configuration changes.

« All LINK input and output parameters appearing in the graphical software blocks in ConfigEd are available in
SAM.

e Appendix C presents a full discussion of each ConfigEd drive software block and lists the parameters and MMI
equivalents. The appendix also includes a drawing showing the full software block functional block diagram.
Appendix D lists the parameters alphabetically as they are grouped in the MMI. Appendix E gives the same
listing, but groups the parameters by ConfigEd software block.

COMMUNICATING WITH THE 590 DRV L/NK DRIVE

You can access data from thiNK network with SAM or ConfigEd using your personal computer serial port through

an RS-232 connectior.INK input, output and processing modules have a serial port; the drives do not. This means
that you must connect a validNK network between the drive and BNK module to install a drive configuration with
ConfigEd, or change or monitor drive parameters using SAM. Figure 4.2 shows a two-node, simple topology network
for accessing the 590 DRMNK drive with a computer.
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Figure 4.2 - Accessing a LINK Drive with a PC Through a Simple, Two Node Network

L/INK DATA TYPE AND SIGNAL SCALING

LINK signals are represented within tHdIK software environment as ordinal, logic or value data. The ranges of
these signals are described below.

Data Type Description Range
Ordinal Discrete, positive integer data. Oto 65,535
Logic Discrete, ordinal data limited to two states: TRUE (1) or FALSE (O). Oorl
Value Continuous, "analog” data. Analog data is digitally represented in the -100.00% to +100.00%

LINK software as 16 bit floating point data, giving an accuracy of +0.01%.

NOTE. All 590 DRVLINK drive input slots can accept all three types of data. However, its input slot
number determines how the data is handled. Slot numbers of certain ranges are assigned to interpret the
data as either ordinal, logic or value data. Each input slot expects to receive the correct type of data and
cannot filter out or reject the wrong type. Be certain to write the correct, expected type of data to each
input slot. Consult Appendix C, or the tables in Appendices D and E for the type of data each drive

input slot expects.

Caution
Writing incorrect data types to drive input slot can cause unexpected control resulting in machine or
equipment damage or injury to personnel.

Value Data Saturation

Any value data calculation performed withilNK must remain within the normalized range of £100.00%. LINK
calculation external to the drive produces a signal outside this range, the product of the calculation clamps to
+100.00%.

For example, if a trim signal is added to the drive's external current demiitnkinvith anADDERblock, the inputs
to theADDERblock must be scaled first so that the output always lies within the range of £100.00%. In this instance,
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a control signal of +80.00% added to a 30% trim signal produckBg¢kasum of +100.00%, instead of +110.00% due
to the clamping action of the normalization.

Add 1

Current Demand (-~ 5 800% Z 1000% { - 2080 ) External Current Demand
) 30.0%
Trim (- 10
0%
Unscaled
Scaled
Mult 1 Add1
o, mx o,
Current Demand (- 5) 800% x d Z S50% 2080 ) External Current Demand
50.0%] m
1000% | 4 0%
Mult 2
5 mx
R
500% |
100.0% | 4

Figure 4.3 - Example of Value Data Saturation

To avoid saturation, scale the signals before the calculation as shown in the lower portion of Figure 4.3. The signal
now will remain within the +100.00% range. In this example, the actual current demand corresponding to a 55.00%
EXTERNALCURRENDEMANDeference is 110.00% of the calibrated drive current, since the drive can produce
twice the rated load current.

Drive Signal Scaling and Over-Range

The 590 DRWLINK drive's speed and current setpoint and feedback value signals are normalizetl fgKttata
environment. SAM displays the signal's actual, real world value. This scaling is tabulated below.

LINK Drive Input Signal LINK Input Value Actual or SAM Value
ALL Speed Setpoints +100.00% +120.00% setpoint
SPEEDFEEDBACK +100.00% +120.00% speed feedback
EXTERNALCURRENDEMAND +100.00% +200.00% full load current
SPEEDLOOPOUTPUT +100.00% +200.00% full load current
(CURRENT DEMAND in MMI)

CURRENTFEEDBACK +100.00% +200.00% full load current

Speed Over-Range

All drive speed input and feedback parameters are scaled for 20% overspeed to maintain control at full speed. As a
result all input signals connected the parameters must be scaled to 83.33% according to the formula:

100.00% LINK Speed Reference) = 0.8333 or 83.33%
120.00% (Drive Full Speed Reference)

This applies tall drive speed reference signalRPUT 0, INPUT 1, RAMRNPUT, SPEEDDEMANIBAST IN-
PUT), the drive'’ EROSPEEDOFFSET and toSPEEDFEEDBACK,SETPOINTSUM, RAMPOUTPUT,andSPEED
SETPOINT.

Figure 4.4 shows the effect of over-range scaling. The block diagram in the upper portion of the figure shows a speed
reference signal configured to slot 2085°EEDDEMANIDBASTINPUT) and a trim signal written to slot 2068¢

PUTO) . If the value atNPUT 0 is 100.00%, the drive cannot respond to a positive trim signal betadss.

SETPOINTIs already driven to its maximum. The trim signal is therefore ignored. Scaling the speed and trim signals
by 83.33% withMULTIPLIER blocks from a remote source (address 900 as shown in the lower portion of the figure)
corrects the problem. The 10% trim added to the speed reference of 100% now equals 110%, as desired.

SomeLINK ConfigEd software blocks such BASTERRAMRPRake this over-range scaling into account by multiply-
ing their outputs by 83.33%. These outpmas then be connected directly to a drive speed input without further scaling.

4-
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Figure 4.4 - SPEEDLOORSignal Scaling

NOTE. The drive'SPEEDLOOPsoftware block has an internal bipolar clamp on the speed demand of
+ 105.00% maximum, which corresponds to a maxinuliK reference of +87.50%. This allows
1+5.00% trim range at full speed.

Current Loop Scaling

The 590 DRWLINK drive current loop input and feedback signals are scaled to accommodate the 200% overload capability
of the drive. Current loop setpoint, feedback and all current limiting parameters indNEBSE TIME are scaled as:

100.00% LINK Current Input) = 0.5000 or 50.00%
200.00% (Full Load Current)

DRIVE OUTPUT UPDATE RATES

When configuring an output slot for a drive output in ConfigEd, the software first prompts you for the destination ad-
dress and slot number. You must then connect the drive output tdNiKoutput slot (refer to the sectidorking

With Drivesin Chapter 4 of the Configed Manual, RG353321). The software then prompts you to sel€eNthe
NECTIONTYPE, or the process speed of th&lK signal and offers four choice§AST, MEDIUMSLOWandSPE-

CIAL. The transmission speeds, or update rates, of these settings atdPRIRAINERATES located in thée?ARAM-
ETERSdrive software block. The settings are in units of "ticks", which are a function of the processing speed of the
internal drive software.

NOTE. The default settings fatPDATERATESare sufficient for most applications and normally
shouldnot be changed.

590 DRV LINKDC Drive Product Manual 4-5



Chapter 4 LINK Interface

The processing capability of the receiving module orLthiK network is the limiting factor in determining which

speed to select. If too many signal are sent aE&%T update rate to one module, the module will be unable to keep
up with the processing demand and will most likely cease processing due to data overload, or crash. To avoid this
problem, send only priority signals at tRAST rate and leave less critical signal update rates set to Sitl@f\/or
MEDIUM Refer to the list below as a guide to setting signal update rates:

Drive Signal Recommended CONNECTIONYPE Setting
SPEEDFEEDBACK Medium

ZEROSPEED Fast
COMPOSITEPROGRAMTOP Fast

HEALTHFLAG Fast
UNLATCHEMHEALTHFLAG Fast

ARMATUREURRENT Medium

SPECIAL is an extremely high speed update rate which clocks at the speed of the drive's current loop process rate. It
is typically used when two independently driven motors are nipped together in a load share, master/slave arrangement

where the master runs in speed control and the slave drive runs in torque control and follows the masteARload, or
MATURECURRENTBignal.

Caution
SPECIAL is reserved strictly for drive-to-drive signal connections. A receiving maodlilerash if a
drive output signal is connected at this update rate.

DRIVE MEMORY AND SAVING PARAMETER VALUES
The 590 DRVLINK drive has three types of memory for handling data.

1. RAM: The drive reserves this memory area for normal running operation. On power up, the drive downloads

EEPROM parameter values to this memory. Any changes to the drive parameters through the MMI or SAM
are stored here.

2. EEPROM: Holds ConfigEd drive configuration settings. All SAM or MMI parameter changes are stored here
whenever a MMI PARAMETER SAVE or a SABEPRONPARAMETEBAVEIs performed.

3. EPROM: Contains the code for handling the current loop, speed loop and internal code for running the drive,
and the default parameter values used to reset the drive. The user cannot write to
EPROM memory.

. ] ) SSD LINK/ 590
All of the drive setup parameters accessible through the MMI can be changed with | MENU LEVEL

ConfigEd through th&€NSTALL command, and can be monitored and changed with
SAM. Changes made with SAM or the MMI are stored in R&My. When control MENU LEVEL
power is disconnected, those changes are lost unless they are first saved to EEPRONM\HSIOSTICS
ing the MMI's PARAMETER SAVE function, EEPRONPARAMETERAVEIn SAM. MENU LEVEL

Each time the drive is powered up, the drive downloadiagiparameter settings loadedsYSTEM

into EEPROM to RAM. These values could be parameter settings saved using PARAM-

ETER SAVE, or settings downloaded to EEPROM from ConfigEd usintNB&ALL MENU LEVEL
command. To ensure that your ConfigEd configuration and drive have the same paraphYYORK ACCESS
eter values, you must:

MENU LEVEL
 Perform a parameter save using SAM or the MMI, and PARAMETER SAVE

» Perform arlJPDATEusing ConfigEd.

Figure 4.5 - MMI Path to
PARAMETER SAVE
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You can save parameter settings in the drive using the MMI or SAM, and back up the settings in your configuration
files using the SAM and ConfigEd software packages. The software backup features are:

» Saving parameters with the MMI (PARAMETER SAVE), or through SAZPRONPARAMETERAVE):
Uploads MMI and SAM drive parameter changes from RAM to the drive's EEPROM. These changes are re-
loaded into RAM upon power up.

e Saving parameters with SAMBACKURcommand):
Creates a backup file containing all setup parameters stored EEPROM only. Any parameter changes not saved
to EEPROM using the MMI PARAMETER SAVE function are not saved to the backup file. The file can be
downloaded to the drive using the SARESTOREommand.

» Saving parameters with ConfigEdRPDATEcommand):
Updates th&INK drive configuration file with parameters saved in EEPROM. Any parameter changes not
saved to EEPROM are not updated in the drive's configuration files. You can reinstall the file to the drive us-
ing ConfigEd'dNSTALL command.

Each method savesly the parameter settings stored in EEPROM.

Once final changes or tuning adjustments have been made using the MMI or SAM, it is strongly recommended to save
those parameters using the SAVE PARAMETERS function within the MMI menu and then updating the drive con-
figuration file using Configed's UPDATE command.

Caution
A 590 DRVLINK drive downloads EEPROM parameter values to RAM any time a Config&HALL
command is performed any node on the network.

Saving Parameters with the MMI or through SAM

To perform a parameter save with the MMI, enter the PARAMETER SAVE menu and use#yeto save param-
eters. Figure 4.5 shows the MMI path to SAVE PARAMETERS. In SAM, sele@ANEDbutton under th&ET
EEPRONPARAMETEBAVEIn thePARAMETERSoftware block. This SAM method saves the parameters, then au
tomatically turns off; it does not need to be cleared. DOGBIOTUSEDbutton is restricted for Eurotherm Drives ser-
vice personnel usanly.

Refer to discussion in Appendix C BARAMETER®r an example on configuring multiple drives EEPRONPA-
RAMETERSAVEfrom a single source through SAM.

DOCUMENTATION

It is highly recommended that you document the drive's setup parameters once the drive or drive system has been fully
commissioned. This can be done using any of the following software features:

1. The ConfigedPROJECTPRINT Command
This command is located under tRROJECTpull down menu of the ConfigEd tool bar. ConfigEROJECT
PRINT has the following features:

« PROJECT PRINT: Prints the graphical depiction of the last saved version all seldtecbnfiguration
files.

« SAVE SOURCES: Updates the input source addresses of each slot within the printed module's configura-
tion. If you have altered arlyiNK output slots destination addresses with Configed, the new input slots
automatically update to display the source slot addresses.

e CLEAR UNUSED: Erases any source address numberslffNik input slots if the sourcelNK output
slot sending the data has been deleted.

590 DRV LINKDC Drive Product Manual 4-7



Chapter 4 LINK Interface

» The SAVE SOURCES and CLEAR UNUSED features also apply tdHK drive input slots of alLINK
configurations printed. They help verify the validity of network connections and aid in troubleshooting sys-
tem problems. A print out of the drive configuration also gives the drive's parameter values stored in EE-
PROM, provided an UPDATE is performed first.

2. The ConfigEd®ROJECTDOCUMENTommand
This function creates a text file on your personal computer hard disk which documents the connections and pa-
rameter values of all configation files in aLINK project. It can be printed out and kept as a permanent record for
troubleshooting.

Caution
The PROJECTPRINT andDOCUMENdommands operate only theest saved configuration file and can
not reflect the configuration downloaded in the 590 DRNK drive or module. A configuration file
saved on your hard disk cant be the actual configuration installed ihI&K drive or module. Look
for the asterisk (*) in th@ROJECTPRINT pop-up window indicating that a configuration has been
changed and saved, but not installed.

Caution
A ConfigEd configuration file can not include the latest MMI or SAM changes to drive parameters. Be
certain toSAVEPARAMETER®ith the MMI or SAM, thenlJPDATREhe configuration®efore
executingPROJECTPRINT or DOCUMENT

3. The Configed~ILE PRINT Command
This function is located in the ConfigEd file menu. It prints out the configuration window open and active on
your personal computer monitaithoutupdating input slot informationFILE PRINT is located under the
FILE pull down menu and provides a quick '&en print” facility. The print out reflectsly what is displayed on
the monitor and does not show any configuration or parameter changes unless a CriiigE&EandSAVEis ex-
ecuted first.

4. The SAMDOCUMENWODULE ommand
This SAM feature creates a text file in the ConfigEtRATCHPADsting the values of all SAM access points
at the moment the module is documented. It effectively takes a snapshot of all SAM accessible drive slot in-
puts, parameter settings and software block outputs values.

5. TheLINK Manager
TheLINK Manager is a database system used to install SAM and ConfigEd projects, and back up and maintain
LINK system configurations. It is a separate software package requiring a modem and a PC running Microsoft
Windows 3.1 software. Itis recommended that you maintain a project databak&NKthanager and update
all final changes thINK system projects.

Consult the appropriate manual for further information on each of these software features.
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Chapter 5 START UP AND ADJUSTMENT

The 590 DRWLINK is shipped with a default configuration designed to control a shunt or permanent magnet field DC
motor. You can adjust drive parameters to tune the drive to achieve optimum performance or to perform specific
control applications.

You can tune the drive using the drive’s MMI, or with a Microsoft Windows™ based PC ahiNtkeoftware
package SAM. This chapter takes you, step by step, through the start up procedure using the MMI. Refer to the
Configed manual RG353321 when starting up the drive using a PC.

Follow these procedures ordjter installing and wiring your 590INK DRV (see Chapter 3) aradter reading

Chapter 4. Review Appendix B to become familiar with the MMI before proceeding. Remember to use the M key
(menu select) to enter a menu leveland ¥ to change parameter values or scroll through a menu level and E (the
escape key) to back out of a menu level.

When an instruction refers to a MMI procedure, the menu levels are shown as a path with double: Cottatisrit-
ing each lower menu level, for example:

SETUP PARAMETERS:: RAMPS:: ACCEL TIME

A flow chart on the left of each page marks each step of the start up procedure.

RECOMMENDED TOOLS

Equipment recommended to set up your 590 DR\K drive and tune a motor include:

» IBM compatible personal computer with Microsoft Windows™ 3.1 or greater to run ConfigEd;
e Oscilloscope to monitor armature current waveform and speed feedback;

» Voltmeter to monitor motor armature and field voltage and ch#égK system 1/O levels;

e Ohmmeter to check signal continuity;

» Clamp-on, Hall effect ammeter to measure armature and field currents;

» Digital hand tachometer to check line or motor speed; and

» Fiber optic light meter kit L5231 to measuiK and Microtach fiber optic signal strength.

WARNING!
Confirm all wiring connections are correct before attempting start up procedures.

CHECK MOTOR
After wiring and installing your 590 DRYINK drive, make these motor chedeforeapplying power.

Motor Ratings . .
1. Check and record nameplate information from the motor for future reference.

2. Verify that the motor wiring agrees with the motor installation drawings, if available. Be sure to check

Motor Wiring the motor field wiring. Some motors have two winding fields which require a series or parallel
connection depending on the supply and torque requirements. Verify that the drive field supply output
does not exceed the voltage rating of the motor field. If this voltage exceeds the field rating, supply the
field power externally with the correct AC supply (refer to Figure 3.4 in Chapter 3).

3. Use an ohmmeter to check insulation and continuity on the motor's armature and field. Use the

Armat . . : - ) ,
Rergst:;ie following as a guide for measuring continuity and resistance through the armature and field:
¢ Armature resistance <\W (about 3Wfor motors rated under 10 HP).
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Field Resistance

—

\Voltage & Currery
Calibration

CHECK SUPPLY

Insulation Checkis

Field resistance = Motor nameplate field voltage
Motor nameplate field current

Insulation checks help ensure that there are no shorts in the motor. Use an ohmmeter set to its highest
setting and measure the resistance between each conductor and ground. All readings should be greater
than 10 MV, If available, use a megger to check for insulation faults in the motor armature and field
windings.

WARNING!

Disconnect or isolate motor connections from the controller before performing a megger
insulation, or high voltage tests on the motor windings.

Make surall calibration settings on the 520NK DRV calibration board are set to the correct values
for your motor dataplate informatigsee the calibration board information in Chapteri3)e standard
590LINK DRV comes equipped with a switch selectable calibration board; special applications can
require the resistor-adjustable board.

WARNING!

Measure and verify the power supply to the dibvegoreapplying power to the input of the drive.

Measure AC
Supply
[

Check Supply
Against Motor
Armature

Check Control
Transformer

Apply Power &
Check Field
Voltage

Check LEDs

Check Frequena

1.

Measure each leg of the three-phase power supply to ensure they are within +10% of motor supply
requirements. The controllaasmultiple ratings. Check whether the supply is suitable to attain the
maximum desired armature voltage. Generally, the maximum armature voltage for a three phase DC
drive is 1.10% of the AC supply voltage. 280 volt motor requires 230 volt supply and a 500 volt

motor needs a 480 volt supply. Consult the factory for other ratings.

If a frequency meter is available, measure the incoming line frequency. The frequency should not vary
more than £10% of the acceptable range of 40 to 70 Hz.

3. Verify the control transformer inside the 39K DRV is tapped for the supply voltage.

4. Connect power but doot start the drive. The drive should now receive control power and the MMI

display should read RUNNING NETWORK DIAGNOSTICS or SEINK/590:: MENU LEVEL.
Check the motor field voltage with a voltmeter once power is on. If the drive is supplying voltage to
the motor field, the field should not receive power until the drive is started.

Check that the six diagnostic LED's show a normal stop condition (that is, the RUN and START LEDs
are off with the other four LEDs illuminated) and that the motor is free to rotate. The Program and
Coast Stop inputs (terminals A7 and A8) should be TRUE.

COMMISSION THE L/NK NETWORK
TheLINK network must be healthy and running before continuing the start up. When control power is applied for the
first time, the MMI displays the message RUNNING NETWORK DIAGNOSTICS and the HEALTH LED flashes
indicating that the network is unhealthy (the fiber optic ring is broken) or not running, or both.
To access any node on thiNK network with SAM or ConfigEd you must be able to generate a con(piEetdOD-
ULE LIST, which displays the status of all nodes on the fiber optic network, through the RS-232 port connection
between your computer and.BENK module.

NOTE. Because the 590 DRWNK drive has no RS-232 port available, connect your PC's serial port
to the RS-232 connection orLENK I/O, processor or serial module.

You can only generate a fclIE MODULE LIST if all nodes on the network are powered correctly and the fiber optic
ring is communicating from node to node. Use eitheFthielL UPDATEor PARTIAL UPDATEcommands in the
WINDOWgull down menu in SAM or ConfigEd to generate the list.
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If the CE MODULE LIST is incomplete, or you are unable to generate a list, check the following:

Cannot Generate

Complete CE
Module List?

Damaged
Cable?

Check Bend
Radius

Loose
Connections?

Check FO
Transmission
Range

CheckLINK
Module Power

Supply

Isolate faulty fibe
portion of FO

Ring

StartLINK
Network

Generate CE

=

Module List

1. Verify that each node on the network properly transmits and receives a valid fiber optic light signal.
If the network consists of a simple topology, only the primary red channel on each driM&/Knd
module should transmit light once control power is applied. Both the primary and secondary
transmit channels should transmit light for redundant or tapped configured nodes.

2. Check for damaged fiber optic cables, sharp kinks or tight cable bends which have exceeded the
minimum allowable bend radius.

3. Check for loose fiber optic T&B terminal connections.

4. Check the drive's fiber optic transmission power level. An attenuated signal can be too low to drive
the receiver circuit on the next node on the fiber optic ring. A signal that's too strong can overdrive
the next node's receiver circuit. Use the light meter kit L5231 to measure the dBm strength of the
light signal and consult the document HW351772, included with the kit, to determine whether the
strength of the signal falls within the accepted tolerance range. Adjust the transmission power level
of each channel as needed by changing the settings of the transmission switches on the drive's
control board. These switches are adjacent to the fiber ports as shown in Figure 3.10 and Figure
6.19. The transmission distances are listed in Appendix A.

5. Check the supply to eathNK drive and eachINK network module. The LEDs on &lINK
modules on the ring should flash if they are powered correctly. Check the supply of each drive on
the network. The display on each 590 DRWK drive should read RUNNING NETWORK::
DIAGNOSTICS.

6. If you are satisfied that all nodes on the network transmit and receive a valid fiber optic signal, and
you are still unable to generate a comp@EMODULEIST , break the network ring down into
smaller loops. Try generatingGEMODULEIST on this smaller network to isolate the faulty
portion of the overall fiber optic loop.

NOTE. Consult the Configed or SAM user manuals if you are still unable to generate a
completeCEMODULEIST after completing the above procedures.

Once you have determined that the fiber optic ring is healthy, generate a caDEA@DULEIST
through the RS-232 communications port. The status of each module in the SAM or ConfigEd
MODULEIST should readHALTEDor PEERHALTED Use th(RESTARTcommand in either SAM
or ConfigEd to start the halted module. After the halted module restarts, the other nodes on the
network should switch from tHREERHALTEDstatus to the OK status. The LED on ehttK
module and each 590 DRMNK drive Health LED should now glow steadily. The MMI should
briefly display the message SSINK/590:: ISSUE 3.X, then switch to SSIDNK/590:: MENU
LEVEL and allow pushbutton access to the main menu level.

NOTE. After commissioning, tHdNK network should remain healthy and automatically restart each
time power is recycled. Each 590 DRINK drive should then allow access to the MMI. Consult
Eurotherm Customer Service if theNK network requires a restart after cycling power.
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INITIAL DRIVE START

WARNING!

Before starting the drive for the first time, make sure that your motor is uncoupled from the load, or
ensure that the motor load can move without causing mechanical damage or danger to personnel.

NOTE. The fiber optic network must be healthy afichodes on th&INK ring must have an OK
status to commission or run the 590 DRNAK drive.

Verify 0% Speed
Demand

Check Program &

Coast Stops

I
\Verify 0% Curren
Limit

Start Drive

Measure Field
Voltage

Measure Field
Current

=3

VOLTAGE
CONTROL:

Adjust RATIO

CURRENT
CONTROL: Tun
FIELD
CURRENT CAL

144

1. Give a 0% speed demand to the drive. Check the drive speed reference inputs in the MMI under

DIAGNOSTICS:: SETPOINT SUM OUTPUT and SPEED SETPOINT. If starting up directly
from SAM, ensure thalOTALSETPOINTunderSPEEDLOOPIs zero. Also ensure that the
SETPOINT 4 speed reference un8&TUP PARAMETERS:: SPEED LOOP:: SETPOINTS is at
0%. This speed input is set only through the MMI and with the ConfilyS@ALL command.

2. Ensure the PROGRAM STOP and COAST STOP LEDs are on (+24 VDC at terminals A7 and A8).
. Set SETUP PARAMETERS:: CURRENT LOOP:: CURRENT LIMIT to 0.00%. Or, use SAM to

set the driveaMAIN CURRENTIMIT to 0%.

. Start the drive either by using a configutddK system start input or by using SAM to set the

LINK DRIVE STARTinput TRUE. If the drive is wired to supply power to the motor field,

measure the field voltage with a DC voltmeter and verify that it matches the motor nameplate
rating. Measure the motor field current if a Hall effect current meter is available. If the motor field
voltage or current is incorrect, follow the steps below to tune in the correct field supply. The motor
field parameters are found in SAM under FHHELD LINK software block.

WARNING!

Failure to set up the field supply correctly can cause dangerous overspeed conditions
resulting in serious equipment damage or injury to personnel. Do not continue the start up
procedure until the DC field supply is within its required rating.

FIELD IN VOLTAGE CONTROL:

i. Set the field control mode to voltage control by setting SETUP PARAMETERS:: FIELD
CONTROL:: FLD CTRL MODE IS to VOLTAGE CONTROL. Check that the motor field
current setting is calibrated for 0.2 amps. If using a resistor calibration card, make certain the
field voltage calibration resistors R12 and R13 total to M0 k

ii. Measure the field voltage on terminals F— and F+ and verify that it equals the motor nameplate
rating.

iii. Adjust SETUP PARAMETERS:: FIELD CONTROL:: VOLTAGE VARIABLES:: RATIO
OUT/IN until the voltage equals field voltage rating on the motor nameplate label.

iv. Measure the motor field current if a Hall effect current meter is available.

NOTE. Because a DC motor's field impedance increases with temperature, the field current
of a motor in voltage control can read lower than the nameplate rating when the field is
initially powered. The current should rise to its nominal value as the motor warms up.

FIELD IN CURRENT CONTROL:
i. Set the field control mode to current control by setting SETUP PARAMETERS:: FIELD
CONTROL:: FLD CTRL MODE IS to CURRENT CONTROL

NOTE. The fieldnustbe set to current control when operating the motor in field weakening
mode.

ii. Measure the motor field current if a Hall effect current meter and adjust SETUP PARAM-
ETERS:: CALIBRATION:: FIELD I CAL until the measured field current equals the field
current rating on the motor nameplate label.
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5. Stop the drive.

Srvs Paramatdre 6. If any changes were made to the drive's parameters, use the MMI of SAM to save parameters.
| Save Parametq Refer toSaving Parameters with the MMI or Through SAMChapter 4 for instruction.

ADJUST CURRENT LOOP (AUTOTUNE)

Caution
This is an essential step in setting up your 590 RNK drive andcannotbe overlooked.

The AUTOTUNE function tunes the current loop automatically and sets the proportional gain, integral gain, and the
discontinuous/continuous breakpoint for optimum drive response for a given motor. The drive cannot achieve peak
performance without properly setting these parameters. Perform a complete AUTOTUNE procedure at least once
with each controller/motor combination, or if the motor armature or field windings have been rewound.

NOTE. AUTOTUNE may not work on motors with either very long or very short time constants (for
example, very short time constant permanent magnet motors). In these instances the current loop must
be tuned manually. Contact Eurotherm Drives Customer Service for assistance.

AUTOTUNE can be used for shunt-wound, compound-wound, and permanent magnet motors. The shaft on com-
pound-wound and permanent magnet motors must be locked for AUTOTUNE to work. For shunt wound motors, the
shaft may need to be clamped if a residual field causes the motor to rotate during AUTOTUNE. Any rotation of the
motor during the AUTOTUNE procedure causes AUTOTUNE to abort.

WARNING!

Make sure it is safe to power and turn the motor and that operation of the motor and the drive will not
pose a danger to personnel or equipment.

1. Ensure that the drive is stopped, then disconnect the main supply power.

Disconnect Main 2. The motor shaft may need to be clamped to prevent rotation during the AUTOTUNE procedure. If
Polwef you are using a permanent magnet motonustbe clamped.
Clamp Shaft if PM 3. Turn on the main supply power. Make sure the PROGRAM STOP and COAST STOP LEDs ar
e on (+24 VDC at terminals A7 and A8).
4. Disable the drive by removing +24 VDC from terminal A5 (ENABLE) or by disabling the armatur
current withQUENCHINderCURRENT.OOPin SAM. This can also be done with the MMI under
SETUP PARAMETERS:: AUX 1/O.

5. Set SETUP PARAMETERS:: CURRENT LOOP:: CURRENT LIMIT to 100%, the MMI default

Set Main Curren .

Limit to 100% setting.
6. Start the drive, then enable AUTOTUNE by setting SETUP PARAMETERS:: CURRENT LOOP::

AUTOTUNE to ON, or by enablingUTOTUNRvith SAM in theCURRENT.OOPsoftware block.
Enable AUTO- The drive should start but should not generate motor current.
TUNE
7. Enable the armature current. At this point, the 590 DMK drive performs the AUTOTUNE
IEK'ZI function automatically, setting the following parameters:
napble Drive

a. SETUP PARAMETERS:: CURRENT LOOP:: PROP. GAIN
b. SETUP PARAMETERS:: CURRENT LOOP:: INT. GAIN
c. SETUP PARAMETERS:: CURRENT LOOP:: DISCONTINUOUS

These parameters give optimum performance of the current loop and should not be adjusted outside
the AUTOTUNE algorithm.
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8. Once AUTOTUNE is finished, the main contactor should open automatically, signaling the end of
AUTOTUNE the pocedure. The controller returns to a safe, stopped condition with the HEALTH, RUN and START

CEmEEe? CONTACTOR LED's turned off. If the motor rotates during the procedure, AUTOTUNE ceases
: automaticallycausing an AUTOTUNE FAILURE alarm. Removitigg RUN or ENABLE signals
;

during AUTOTUNE also aborts this procedure (in both cases, the armature current is disabled and

Remove the main contactor opens).
Mi;*;i‘n”;fa' 9. Remove the clamp, if fitted, from the motor.
10. Use the MMI or SAM to save parameters when finished,BR&EKURor UPDATREhe drive's
| save Parametqs software configuration file with SAM or ConfigEd.
Armature Current Waveform Check /—Current Pulse

Because there is no field voltage, the drive conducts full
load currenthirough the armature during an AUTOTUNE.
You can monitor the armature current waveform with afl V-
oscilloscope to verifgorrect operation of the controller.
Attach the oscilloscope leads to the Armature Current test
point and the Sig. Ground test point. Refer to Figure 6.21
in Chapter 6 for the drive's test point locations.fullt ]
rated current, the armature current signal should average-
5.0 volts. There should be six current pulses per mailc?gV
cycle at all times. The pulses should be uniformly
shaped and evenly spaced (Bagure 5.1)each with a
width of 2.8 mS on 60 Hertz supplies, and 3.3 mS on 50
Hertz supplies.

faVaVaVa

| ]
T 1T

\

\— Mains Cycle
Figure 5.1- Armature Current Waveform

MOTOR ROTATION CHECK
This procedure verifies that the motor shaft rotates in control and in the desired direction.

1. Set SETUP PARAMETERS:: CURRENT LOOP:: CURRENT LIMIT to 0%.

2. SetyoulLINK system or SAM speed reference to +10%. Make certain that any trim speeds or

Set SpeigWDema”d additional setpoints are set to 0%. Verify that the MMI DIAGNOSTICS:: SPEED DEMAND is
10 10% +10%, or monitoTOTALSETPOINTunderSPEEDLOOPIn SAM. You can monitor all the

drive's speed references in the MMI in SETUP PARAMETERS:: SPEED LOOP:: SETPOINTS.

Start Drive 3. Start the drive, then slowly increase SETUP PARAMETERS:: CURRENT LOOP:: CURRENT
Increase 1 limit td LIMIT to approximately 20%.

20%

4. The drive should regulate the motor to 10% speed in the desired direction. If the feedback or field
polarity is incorrect, the motor will either run away, or run in control in the wrong direction. If
either situatioroccurs, stop thdrive, disconnect the main supply and external field supply (if used)
and check the following:

IjTaII a. For motors fitted with analog DC tachometer generators:
« Did the motor run away in the correct direction? Reverse the tachometer generator wires.
» Did the motor run away in the wrong direction? Reverse the field connections.

» Did the motor rotate in the wrong direction but at the correct speed? Reverse both the field
and tachometer generator connections.
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AC Tach

NON-regenonly
for AC Tachs

Microtach/
Encoder

No feedback
signal?

Motor Does not
turn?
I
Check
Connections

Check Reversing

if Applicable

. If the motor continues to run away after checking the feedback sign and field polarity, check

b. For motors fitted AC tachometer generators:

< Did the motor run away in the correct direction or in the wrong direction? Reapply power
and check the speed setpoint. Because an AC tachometer generator provides a unipolar
output regardless of direction of rotation, the drive is limited to speed control in one direc-
tion only.

* For AC tachometer generator feedback, the speed refararstbe positive. If the motor
ran away in reverse, provide a positive speed reference and reverse the field connections.

Caution
A runaway condition always exists when using an AC tachometer generator on a
regenerative DC controller, even if the speed reference is always positive. To avoid this
problem, use the 5a1INK DRV (non-regenerative) drive with an AC tachometer generator
mounted motor. Or, use the regenerative 590 DMK drive and disable the drive's
reverse bridge thyristors under SETUP PARAMETERS:: CURRENT LOOP:: REGEN
MODE. This corresponds ®ET CURRENTOOP2-QUADMODHEInder theCURRENT
LOOPsoftware block in SAM.

< Did the motor rotate in the wrong direction but at the correct speed? Reverse the field
connections.

c. For motors fitted with 5701/5901 Microtachs or wire-ended electrical encoders:

< Did the motor run away in the correct direction? Reconnect the drive supply and change the
feedback sign by setting SETUP PARAMETERS:: SPEED LOOP:: ENCODER SIGN to
POSITIVE or NEGATIVE as required.

« Did the motor run away in the wrong direction? Reverse the field leads.

< Did the motor rotate in the wrong direction but at the correct speed? Reverse the field
connections, reconnect the drive supply and reverse the feedback sign by setting ENCODER
SIGN to POSITIVE or NEGATIVE as required.

Caution
When changing set up parameters (such as feedback polarity), be certain to save the change
before disconnecting control power or the set up will be lost. Use SAM or ConfigEd to
BACKUPRor UPDATRhe drive's software fileINK configuration.

whether the drive is actually receiving its speed feedback signal. Monitor DIAGNOSTICS:: TA
VOLTS when using an analog tachometer generator, or maéxiitdt. O ACHFEEDBACHKnN the
FEEDBACKsoftware block with SAM. For Microtach or wire-ended encoders, check DIAGNOS-
TICS:: ENCODER RPM, oDIGITAL TACHin the SAMFEEDBACHKlock. Verify the connec-
tions and supply wiring to the feedback device if it fails to generate a feedback signal. If the drive
trips on either SPEED FEEDBACK alarm or ENCODER FAILED alarm, verify that the SPDFBK
ALARM LEVEL, ENCODER RPM and ENCODER LINES parameters are properly set.

. If the motor does not turn at all, increase the CURRENT LIMIT to 50% or greater and monitor

DIAGNOSTICS:: CURRENT FEEDBACK in the MMI. If CURRENT FEEDBACK still reads
0.00%, turn the power off and check the armature connections. If the problem persists, refer to
Chapter 6 for detailed troubleshooting information.

. If the drive is regenerative and the application requires reverse rotation, provide a negative speed

demand, start the drive and verify that the motor runs in the reverse direction.
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8. After you have correctly set the direction of rotati@set CURRENT LIMIT to the desired value. If
in doubt, set CURRENT LIMIT to 110% to correspond to 110 % full load current. If CURRENT

Reset | Limit LIMIT is set to a maximum 200%, and the motor runs into an overload condition, the current limit
automatically reduces on an inverse time curve from the overload level down to 110% full load current.
I:Sta”:lmp NOTE. The motor may overheat if it continues to rotate while at current limit. Thermal

protection should be provided. If the motor is overloaded and there is insufficient controller
current to maintain rotation, the motor will stall, and the controller will trip out on the
STALL TRIP alarm if this alarm is enabled.

Save Parameters 9

. Stop the drive, then use the MMI or SAM to save parameters when finiBA&eKUP or UPDATE
the drive's software configuration file with SAM or ConfigEd.

SPEED FEEDBACK CALIBRATION

Start the driveand gradually increase the speed demand signal to 50 percent and monitor DIAGNOSTICS::
TERMINAL VOLTS, which is displayed asercentage. (The SAM diagnosticARMATUREOLTS
under theSPEEDLOOPsoftware block.) Measure the actual armature voltage on the drive output with a
DC voltmeter. The meter and TERMINAL VOLTS should read within 10% of the actual value. For
Monitor Armatur¢ ~ example, when measuring armature volts at terminals A+ and A- with a digital volt meter, a 500 volt

Volts armature should read 250 volts at 50% speed demand, and the MMI should display 50% under TERMI-
NAL VOLTS. If the reading is not within 10% of the expected value, check the drive's voltage calibration
before continuing (see Chapter 3).

NOTE. When using field weakened motors, the TERMINAL VOLTS values will vary non-
linearly over the full speed range of the motor. Below base speed, the motor armature
voltage varies proportionately with motor speed. Above base speed, the armature voltage
should remain constant as the motor speed increases.

@'@ Increase the speed demand to maximum and check the shaft speed accuracy with a hand tachometer.
Monitor speed Measure the armature voltage. If fine adjustment is needed, adjust the drive's calibration as appropriate to
with hand tach|  the speed feedback selection.

1. ARMATURE VOLTAGE FEEDBACK

Armature Voltage Armature voltage feedback uses the motor's back EMF as speed feedback and is the drive's default
Feeldba‘:k feedback selection setting. It requires no feedback device, isolator or additional external connec-
Coarse scale: Set tions. The scaling parameter, SETUP PARAMETERS:: CALIBRATION:: ARMATURE V CAL,
Voltage Switche fine tunes the drive's armature voltage calibration and has a range of 1.1000 to 0.9800, correspond-
S1-S4 ing to -10% to +2% trim. The SAM equivalent is SET ARMATURE CAL in the FEEDBACK
__| : software block. Changes outside this range require re-calibration of the motor voltage switch
Fine tune: Set . . . . - . . . .
ARMATURE V settings on the switchable calibration card, or refitting resistors on the resistor calibration card as
CAL described in Chapter 3.

IR COMPENSATION SETUP

Properly setting the IR COMPENSATION parameter, or motor loss compensation, improves
the speed accuracy when running in armature voltage feedback.

IR Compensatioﬁm

a. Run the motor without a load. Monitor the actual speed with a hand tachometer.

b. With the same speed setpoint, run the motor at full load and monitor the actual speed again with
a hand tachometer.

c. Adjust IR COMPENSATION until the full-load speed is the same as the no-load speed.
NOTE. Too much IR COMPENSATION causes instability.

5-8 590 DRV LINK DC Drive Product Manual



Chapter 5 Start-up and Adjustment

Adjust ENCODEHR
LINES

Adjust EN-
CODER RPM

Analog Tach

Coarse scale: S¢
Cal Card Switche

[
Monitor Speed
with Hand Tach

n =

Fine tune: Set
Analog Tach Ca

Nonlinear? Set
ANALOG TACH
+/-CAL

Zero Offset? Se
ANALOG TACH
ZERO

4,
B

. 5701/5901 MICROTACHR WIRE-ENDED ELECTRICAL ENCODERS

First, ensure that the CALIBRATION:: ENCODER LINES parameter equals the pulses per revolution
rating of the encoder (1000 for Microtachs).

Next, adjust the calibration parameter SETUP PARAMETERS:: CALIBRATION:: ENCODER RPM to
accurately tune the motor rotational speed to the roll speed with a hand tachometer. Either feedback
device gives an absolute rotational speed for which adjustment is unnecessary; however, the process
may require an accurately set speed calibration. You can read the feedback encoder rpm under DIAG-
NOSTICS:: ENCODER RPM in the MMI or in SAM under tREEDBACkKsoftware block. Speed

match the motor through the ratio calculation:

New ENCODER rpm Setting = Present ENCODER rpm Setting x Desired rpm

Measured rpm

. AC/DC ANALOG TACHOMETER GENERATOR FEEDBACK

Settings on the analog tachometer generator feedback option card give a coarse scaling of the analog
tachometer generator feedback voltage. Adjust drive software parameters to fine tune the feedback.
Use a hand tachometer to measure the motor speed and adjust SETUP PARAMETERS:: CALIBRA-
TION:: ANALOG TACH CAL to scale the overall feedback. Speed match the motor through the ratio
calculation:

New ANALOG TACH CAL Setting = Present ANALOG TACH CAL Setting x Desired rpm

Measured rpm

The gain range varies from 1.1000 to 0.9800, or -10% to +2% trim. The SAM equivalent is located
under thecFEEDBACKsoftware block. Changes outside this range require a re-calibration of the
feedback calibration card as described in Chapter 3.

Use CALIBRATION:: ANALOG TACH -CAL and ANALOG TACH +CAL to tune out a nonlinear
analog tachometer generator respamsg. Adjust ANALOG TACH +CAL for a non-linearity at the
positive high volt (full speed forward) end of the response curve; change ANALOG TACH -CAL to
tune out a non-linearity at the negative high volt (full speed reverse) end. These parameters vary over a
range of 1.1000 to 0.9800, but are generally left at 1.0000. The SAM equivalents are located under the
FEEDBACKsoftware block.

NOTE. Itis usually unnecessary to change the ANALOG TACH -CAL and the ANALOG

TACH +CAL parameters from their default value of 1.0000, except in cases of extreme non-
linearity. For a tachometer whose observed accuracy is within the tachometer's rated accuracy,
adjustment is not recommended and will complicate speed calibration.

Some tachometer generators generate a honzero voltage at zero speed. Use the MMI parameter
ANALOG TACH ZERO to tune out the offset.

Use the MMI or SAM to save parameters when finished, BAadKURor UPDATERhe drive's software
configuration file with SAM or ConfigEd.

SETUP FOR FIELD WEAKENING
If the motor requires field weakening to achieve top speed, follow these steps.

NOTE. Field weakening requires tachometer generator, wire-ended or Microtach encoder speed feedback.

Check Field

l

Current Calibration

1. With no power supplied to the drive, set the field current calibration on the switchable or resistor

calibration card as described in Chapter 3. Many field weakened motors give the field current as two
values, a minimum and a maximum, indicating the field weakened range of the motor. Calibrate the
motor field for the larger of these two values.
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Enable Field &
Check mode is
CURRENT
CONTROL

Enable FIELD
WEAKENING

Set MIN FIELD
CURRENT

Set MAX VOLTS]
to 100%

Run @ Base
Speed

Increase above

base speed &

speed track, if
necessary

Check Reverse
Speed

[Save Parametes

. Set SETUP PARAMETERS:: FIELD CONTROL:: FIELD CTRL MODE IS to CURRENT

CONTROL and verify the field is enabled by monitoring parameter SETUP PARAMETERS::
FIELD CONTROL:: FIELD ENABLE. All field control parameters are located inEHeLD
block in SAM.

. Verify that SETUP PARAMETERS:: FIELD CONTROL:: FLD CURRENT VARS:: FLD WEAK

VARS:: FLD WEAK ENABLE is ENABLED:

. Ensure that SETUP PARAMETERS:: FIELD CONTROL:: FLD CURRENT VARS:: FLD WEAK

VARS:: MIN FLD CURRENT is set correctly for the motor to reach top speed. MIN FLD
CURRENT is calculated using the formula:

(minimum field current + maximum field current) x 90%

This sets MIN FLD CURRENT 10 percent lower than the field calculated to reach full speed. The
minimum and maximum field currents are found on the motor nameplate label. The 10 percent
cushion should overcome any inaccuracies in the nameplate data.

. Adjust the maximum armature volts to 100 percent using parameter SETUP PARAMETERS::

FIELD CONTROL:: FLD CURRENT VARS:: FLD WEAK VARS:: MAX VOLTS.

. Run the drive up to base speed. Monitor DIAGNOSTICS:: TERMINAL VOLTS to verify that the

armature voltage is approximately equal to the value calculated in the previous step.

. Increase speed above base speed by adjusting the speed potentiometer, checking that the motor

armature volts remain constant while the field gradually decreases. Gradually increase to maxi-
mum speed, monitoring armature volts at maximum speed. Adjust the speed using the appropriate
speed feedback calibration parameters, for example ANALOG TACH CAL when using analog

tachometer generator feedback.

8. For regenerative, reversing drives, check the maximum reverse speed. Correct any asymmetry in a

reversing drive by adjusting SETUP PARAMETERS:: CALIBRATION:: ZERO SPD. OFFSET.

9. Stop the drive and save the parameters with the MMI or ConfiglRDATEhe drive's software
configuration file with ConfigEd.

ADJUST SPEED LOOP

Connect Scope to

After calibrating the motor speed, tune the speed loop

pin TP9 proportional gain (PROP. GAIN) and integral time - U“deflomped
constant (INT. TIME CONST) settings for optimum speeg Bl
response. For this procedure, monitor the speed feedbaék
with an oscilloscope at the Analog Tach test point pin on g < Overdamped
the control board (refer feigure 6.19 in Chapter 6). L , Critically Damped
NOTE. Adjustthe speed loop ord§ter tuning the : Time
Tl_ggngf:'j current loop with AUTOTUNE. Make certain the N :
AUTOTUNE motor is connected to the load it will normally be . 7o
running. S
o
PROP. GAIN scales the output based upon the input sped
error. Increasing PROP. GAIN improves response time :
but also increases overshoot. INT. TIME CONST Time
eliminates steady-state error. Reducing INT. TIME Figure 5.2 - Response to Step Input
CONST improves response, but will cause instability if set
too short.
\4
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Y 1. While tuning the proportional gain, &ETUP PARAMETERS:: SPEED LOOP:: INT. DEFEAT to
Set integral defeht ON, or use SAM to disable the speed loop integral gain.
Ol 2. Run the motor at a typical operating speed using SAMLtXd analog reference. This speed
RUN motor reference should be constant (any varying trim signal should be switched out) and should not
unloaded at half exceed 50% .
speed

I 3. Toggle +1.0 VDC, 0#10% speed, into an analbgNK input module, or switch in a +10% change
Apply 10% spee in speed demand using SAM to providstep change in speed for verifying the speed loop perfor-
step input. mance. Use theon-rampedspeed inputs (either drividPUT 0 or INPUT 1) for the step change

I:nj input.
Monitor Responsge

Check the speed loop performance with an oscilloscope as the total setpoint toggles between its
speed demand and speed demand +10%. Monitor the speed feedback with an oscilloscope at the
proper test point pin on the control board. Ideally, the speed response on the oscilloscope should be
_ critically damped, or rapid changes with minimum overshoot (see Figure 5.2) with step changes to
[Monitor Response the speed demand. Increase SETUP PARAMETERS:: SPEED LOOP:: PROP. GAIN until the
response is critically damped.

IAdjust Proportiona
Gain.

{

Turn integral . . . . )
defeat OFF 4. Once stable proportional control is attained, re-enable the speed loop integral control by setting

SETUP PARAMETERS:: SPEED LOOP:: INT. DEFEAT to OFF in the MMI, or through SAM.

Adjust Integral 5. Check the speed loop performance again by making step changes to the drive speed demand.
Gain Reduce SETUP PARAMETERS:: SPEED LOOP:: INT. TIME CONST until the response is
critically damped.

NOTE. The default value for INT. TIME CONST is 0.5 seconds. This value can be too

Stop Drive.

Apply proper small for large inertia loads and cause the system to be unstable from the start.
speed Ref. & rup
Normally 6. Stop the drive and remove the step signal from the auxillalg speed input, if used, and run

normally.
7. Use the MMI or SAM to save parameters when finished, BAs@KURor UPDATRhe drive's
software configuration file with SAM or ConfigEd.

OTHER PARAMETERS

Other parameters, for example ramp rates, can be important for process control. Different ramp rates are availab
various conditions. The table below shows the drive ramp functions, their MMI location and their as&diikited

input slots:

Condition MMI Parameter Name LINK Software Block  LINK Slot Number
Speed Setpoint Change RAMPS:: RAMP ACCEL TIME RAMPS 2089

Speed Setpoint Change RAMPS:: RAMP DECEL TIME RAMPS 2090

Speed Setpoint Change RAMPS:: % S RAMP RAMPS 2252

Normal Controlled Stop STOP RATES:: STOP TIME START-STOP 2226

Deceleration
Fast Stop Deceleration STOP RATES:: PROGRAM STOP TIME START-STOP 2132

SAVING PARAMETERS

After completing the final changes and tuning adjustments it is strongly recommended to:

1. Save the drive parameters using the MMI's SAVE PARAMETER function;
2. Update the drive's ConfigEd configuration file using ConfigbdP®ATEcommand; and
3. Create a back up file of the drive using SABACKUP function.

Refer to Chapter 3 for a discussion on drive memory and saving drive parameter values.
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PASSWORD PROTECTION

You cansecure the 590 DRVINK drive in a password-protected mode to safeguard the paray@idrave set with
the MMI. At initial power up, the password is set to the hexadecimal value 0x0008/Mlhs in a restricted mode if
thecontroller password iset to any other value. In this motlee MMI display can display parameters, but parameter

values cannot be altered using the four MMI pushbuttons. You can still, however, make parameter changes through
SAM or with theINSTALL command in ConfigEd.

Entering a Password

To access the password configuration procedure from the main menu:
» scroll to the PASSWORD menu,
« hit M to enter,
» hit M again to enter the ENTER PASSWORD sub-menu,
» scroll with v or A to enter the password number on the display.

Changing a Password

The 590 DRWLINK drive is shipped with the default password 0x0000 which is displayed in the MMI. If the default
password does not work, contact your supplier for the new password. Once you have entered the correct code, you
can use the CHANGE PASSWORD function to set your own restricted password.

+ PASSWORD

* M to enter Password sub-menu

* A or v to CHANGE PASSWORD

* M to enter the CHANGE PASSWORD sub-menu

e A or v to enter a different value (password)

» E to back out one step

* v to move to CLEAR PASSWORD display

* M to clear the password
This clears from view the password you have entered, protecting the settings from those without authorized access.
Save the password with the MMI PARAMETER SAVE function or through SAM.

With password protection installed, the parameters available through the MMI can be viewed but not altered without

first entering the password. To edit parameters, you must reenter the password and repeat the procedure described
above.

NOTE. Be sure to record the new password. You will be unable to change parameters without your
password.

4-BUTTON RESET

A 4-Button Reset downloads the drive's default parameters into the RAM memory and erases all customized settings.

It is often used to reset the drive when troubleshooting procedures fail. See Appendix B for more information using
the MMI and performing a 4-Button Reset.
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Chapter 6 TROUBLESHOOTING

This chapter is divided into five sections. The first section guides the user through initial troubleshooting procedures.
The subsequent four sections deal with Status LED indicators, Alarm Messages, 520NBRY¥ive hardware
problems, andlINK configuration problems.

The MMI and the drive LED's offer the quickest way of finding simple drive and system faults. More advanced
troubleshooting requires the SAM and ConfigEd software packages.

INITIAL TROUBLESHOOTING PROCEDURE

Most drive problems are encountered during commissioning or soon after start up. These problems frequently result
from LINK configuration errors in thelNK system software, or improperly set drive setup parameters. If you
encounter a problem upon start up of your 590 DRNK drive, review the installation procedures in Chapter 3 and

the start up and adjustment procedures in Chapter 5. Verify that the setup parameters are appropriate for the motor
and the application. After you have checked the wiring, parameter setup values dndliocwnfiguration, proceed

to the troubleshooting methods in this chapter.

Use the flowchart in Figure 6.1 to begin troubleshooting.

( Checkall wiring ok \No No (|5 th | vol
. Is MMI off and Are BOTH the MMI s the conirol volfage on
connections - . t IsD7-D8 b
| Tight? Missing? arelEDson¢ | ™| display andthe LEDs ot #5357 yACe ™"

lNot OK. lYes Yes lYes
. )
Check adjustment of
See Chapter 3dfor contrast pot located ] Is}?-%hgseepeesent
co.n'nec.h?n and, below Cal Card. ) — DRV Chassis atthe Voltae eaorrect N
wiring information Troubleshooting: No 9¢ °
g «—
Page 6-14
No %y Measure the voltage
~ - 6-17 between terminals11-12,
Yes [ Is the motor field L1-13,and 12 - L3 Each
voltage present and should equal the supply
correcte voltage.
= l | Checg fuses F1,F2 & F3.
Yes
v ~o (Tshe MM dis )
Is the dri ) Yes(~ s the isplaying
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Figure 6.1- Initial Troubleshooting Procedure
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Chapter 6 Troubleshooting

RECOMMENDED TOOLS

You will need the following tools for most troubleshooting procedures:

* Voltmeter

* Megger

» IBM compatible personal computers running Windows™ version 3.1 or later and the software package ConfigEd
Use the following tools for more advanced problem-solving:

» Oscilloscope
* Hand tachometer

You mayalso need screwdriveamd/or wrenches faewiring incorrect or loose electrical connections.

STATUS LED TROUBLESHOOTING

Six light emitting diode [LED] indicators are located just to the right of the MMI display. The LEDs provide instant
feedback on the status of the drive in six categories; health, run, start contactor, overcurrent trip, program stop, and
coast stop.

LED Functions

The HEALTH and RUN LEDs are software driven. The health LED turns on when control power is applied and
remains on if the drive passes all 16 diagnostic alarm points the drive continuously monitors while running. If an
alarm fault occurs, the drive's MMI displays the associated alarm message and the HEALTH LED turns off. The
RUN LED turns on when the drive receivesIAK DRIVE STARTcommand (slot 52), the start contactor energizes,
the thyristor bridge circuit enables and the drive is healthy. The RUN LED turns off if the drive is disabled. This
LED also turns off if the drive's internal start relay de-energizes, or if an alarm occurs.

The four remaining LEDs, START CONTACTOR, OVERCURRENT TRIP, PROGRAM STOP, and COAST STOP,
are hardware driven. The START CONTACTOR LED is on whenever the drive's internal start relay is energized.
PROGRAM STOP and COAST STOP are on whenever +24 VDC is connected to terminals A7 (PROGRAM STOP)
and A8 (COAST STOP). These terminals are normally switched to terminal A9 +24 VDC through an external
emergency stop relay.

LED Name Sample Displays On® OffO  Flashing ©
HEALTH o O O o ® @ @ @]
RUN O O @) O O @) o @)
START CONTACTOR O O @) () O @) o @)
OVERCURRENT TRIP [ ] o (@) o o o o o
PROGRAM STOP () o o o @) ] o ]
COAST STOP o o @ o o O @ @

f Y i Y A 2 A A
Normal Stop
Alarm

MMI display will show the
first Foul?.

Alarm
Overcurrent Trip

Drive Started but not
enabled (terminal A5)

Drive Stop
Controlled stop input

Drive stop
Coast stop input

Normal Run

LINK Network Halted

Figure 6.2 - Sample LED Status Modes

6 - 2 590 DRV LINK DC Drive Product Manual



Chapter 6 Troubleshooting

All six LEDs are on under normal running conditions. Figure 6.2 shows the LED states after common actions and
other faults occur. An unlit LED indicates a problem preventing controller operation and requires user attention. The

table in Figure 6.3 shows what to check when an LED is off.

LED NAME MEANING WHEN OFF POSSIBLE CAUSE CORRECTIVE ACTION
HEALTH Fault has occurred and is shown by |Any of the drive's possible fault Check the MM for alarms. Go to the
the other LED status' and the MMI conditions. ALARM MESSAGES section for
display. troubleshooting tips. Use SAM to check
LINK drive system.

AUTOTUNE has been successfully or [A successful AUTOTUNE has been

unsuccessfully attempted compeleted if the MMI registers no
alarms. Re-AUTOTUNE if alarms
AUTOTUNE FAILED or AUTOTUNE
ABORT occurs.

MEANING WHEN FLASHING POSSIBLE CAUSE CORRECTIVE ACTION
Drive LINK network has failed oris  |LINK network may be unhealthy, or  |Check whether fiber optic LINK network is
unhealthy. halted. LINK network module may be |broken. Use SAM or ConfigEd to check
failed or halted. LINK network.
LED NAME MEANING WHEN OFF POSSIBLE CAUSE CORRECTIVE ACTION
RUN The drive is not enabled or in the RUN [The thyristor bridge is disabled Check all enable input (terminal A5)
state. circuitry. Check LINK drive start hardware
input circuitry.

Another alarm is present. Go to the ALARM MESSAGES section for
troubleshooting tips.

START CONTACTOR The start contactor is open. Internal drive start relay not pulling in [Check for loose contactor coil wires.

contactor.

OVERCURRENT TRIP Armature current has exceeded 300  [Armature current loop incorrectly Check if current calibration switch
percent full load. The LCD display calibrated. settings match nominal armature current.
registers OVER | TRIP message. Mechanical binding on the motoris  [Inspect motor couplings, linkages,

preventing free movement. bearings, etc.

Field voltage too low. Check field supply and verify motor field
voltage.

PROGRAM STOP 24 VDC signal not present at terminal [Emergency stop is engaged or other  [Check emergency stop relay and
A7. The main contactor drops out  |external logic or safety interlocks are |connections to terminal block A.
once the motor has completed a preventing 24 VDC from being Check all safety interlocks in the external
controlled stop. present at A7. logic.

24 VDC supply has failed. Check whether 24 VDC supply, if used, at
terminal A9 is overloaded. Check power
board.

COAST STOP 24 VDC signal not present at terminal [Emergency stop is engaged or other  [Check emergency stop relay and
A8. The SCR stack disables the main |external logic or safety interlocks are |connections to terminal block A.
contactor is de-energized and the  |preventing 24 VDC from reaching A8. [check all safety interlocks in the external
motor will coast to a stop. logic.

24 VDC supply has failed. Check whether 24 VDC supply, if used, at
terminal C9 is overloaded. Check if
power board is faulty.

Figure 6.3 - Status LED Troubleshooting Procedures
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Chapter 6 Troubleshooting

HEALTH & ALARM MESSAGES

The controller continuously monitors 16 alarms while the drive is running. These alarms are combined to provide an
overall "controller healthy" logic variable. This variable corresponds taltik outputsHEALTHFLAGand
UNLATCHEMEALTHFLAGwhich are available in the ConfigEd software bl6tiRALTH TheHEALTHsoftware

block and its outputs are discussed in depth in Appendix C.

If a fault occurs while the controller is running, the drive immediately inhibits the thyristor firing circuit, the main
contactor de-energizes and the MMI displaysléséfault registered, or the fault which interrupts controller opera-
tion.

The tables in Figures 6.4 through 6.9 describe the different alarms the MMI displays when the drive trips out on a
fault, the symptoms and recommended corrective action.

DISPLAY MESSAGE MEANING POSSIBLE CAUSE CORRECTIVE ACTION
** ALARM ™ One or more phases of the 3 phase  [Supply voltage low or a phase is Check 3 phase input voltages L1, L2, L3.
3 PHASE FAILED supply is missing, or below 208 volts. [missing.
Blown fuse. Check fuses Fl, F2 F3, FS4, FS5, and FS6

and external line fuses.
Check armature current calibration does
not exceed drive rating.

Loose wiring. Check all power wiring for tightness.
Defective power supply pcb. Replace power supply pcb.
“* ALARM ™ ACCT (Alternating Current Current  |Plug PLK not inserted or output wires [Insert PLK in socket on power supply PCB.
ACCTS FAILED Transformer) armature feedback of ACCT severed. Check output wires of ACCT.
sensing hardware interlock not made.
** ALARM Enable, or Start/Run commands Wrong AUTOTUNE sequence Repeat AUTOTUNE procedure.
AUTOTUNE ABORTED removed before AUTOTUNE followed.

procedure completed.
AUTOTUNE incomplete. (After 2 Repeat AUTOTUNE procedure. If problem

minutes drive will time out if still in  [persists contact Eurotherm Drives

AUTOTUNE mode). customer service.
** ALARM ™ Calibration hardware interlock not  [Calibration card missing or Check that calibration card if fully
CAL CARD made. improperly fitted. inserted on mounting pins on control door.
“* ALARM ™ Motor rotation detected during Residual motor flux when field Lock motor armature and repeat
AUTOTUNE ERROR Autotune process (speed feedback  |regulator disabled. AUTOTUNE procedure.
greater than 20%), or
Field current detected during Series field winding connected in Series fields are not recommen- ded for
AUTOTUNE. (Field current greater motor. regenerative drives and the series field
than 6%). winding should normally be left open
circuit.

If a series field is required, either lock the
motor shaft or temporarily disconnect the
series field and repeat the AUTOTUNE
procedure.

Permanent magnet motor. Lock motor armature and repeat
AUTOTUNE procedure.

Separately supplied field. Disable external field supply and repeat
AUTOTUNEing procedure.

Old style power chassis with field  [On older units fitted with a diode bridge
diode bridge. field supply the field wiring must be
disconnected to achieve zero current for
AUTONE  purposes.

Figure 6.4 - Alarm Messages
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Chapter 6 Troubleshooting

DISPLAY MESSAGE

MEANING

POSSIBLE CAUSE

CORRECTIVE ACTION

o ALARM.
ENCODER  FAILED

Feedback hardware removed or not
fitted when ENCODER FEEDBACK
has been selected, or Microtach
feedback has fiber optic overdrive,
underdrive, or phase lock alarm when
Encoder Feedback has been selected
(see Microtach Feedback).

Encoder or Microtach feedback
option card incorrectly fitted to
control door.

Check that encoder or Microtach
feedback card is properly fitted to the
control door. If using an anlog
tachometer or armature voltage
feedback, make sure that the SPEED
FEEDBACK SELECT parameter is set to
ANALOG TACH or ARM VOLT FBK.

Fiber optic cable too long or cable
distorted (bend radius too small for
example) resulting in too weak a
signal at Microtach receiver [under
drive].

Check the fiber optic cable run for bends,
kinks and continuity. Ensure that the cable
installation does not exceed bend radius
of fiber optic cable.

Fiber optic cable too short resulting
in too strong a signal at Microtach
receiver [over drive]

PLASTIC CABLE: back cable slightly out of
hardened input receiver and retighten.
GLASS CABLE: attenuate fiber optic
signal with longer cable run or by setting
(if used) the 5702 or 5904 repaeater
launch power to lower setting.

 ALARML
FIELD FAILED

Field current below 6% in Current
Control Mode, or below 12% in
Voltage Control Mode.

Field circuit open or shorted.

Check integiry of wiring from drive to
motor.  Check for continuity, proper
termination and insulation wear.

Using permanent magnet motor.

Disable field using parameter FIELD
ENABLE in SETUP PARAMETERS:FIELD
CONTROL.

Drive field current miscalibrated.

Repeat field supply set up procedure in
Chapter 5 [see INTIAL DRIVE START and
SETUP FOR FIELD WEAKENING].

Field supply fuse blown.

Check FS4, FS5 or external AC field
supply fuses if fitted. Verify motor rating
plate current does not exceed drive field
current output capability. Check motor
field winding resistance. Using a megger,
check field wiring for a possible short to
ground.

Field thyristor block defective.

Replace defective field thyristor block.

Power supply board failed.

Disable field fail alarm by setting SETUP
PARAMETERS::INHIBIT ALARMS::FIELD
FAIL to INHIBIT. Set MAIN | LIMIT to
0.00%, then start drive and measure field
voltage and current. If present, replace
power supply board.

External field supply connected
incorrectly.

Check the external field supply phasing
[see WIRING PROCEDURES in Chapter 3].

o ALARM.
FIELD OVER |

Field over current. Field current
exceeds 120% (alarm only operates
if field is in Current Control Mode).

Drive field current miscalibrated.

Repeat field supply set up procedure.

External field supply connected
incorrectly.

Check the external field supply phasing
(see Chapter 3).

o ALARM.
HEATSINK ~ TRIP

Heatsink thermostat open; drive
overheated.

Fan failure or obstruction.

Check drive fan rotating (when fans
fitted).

Fan fuse blown.

Check FS1.

Plug PLN not fully inserted.

Check heatsink plug PLN fully inserted in
power supply pcb.

Inadequate  enclosure  ventilation.

Check enclosure fan and filter. Check
location of drive meets manual

installation  requirements.

Extreme ambient temperature.

Measure enclosure internal temperature.
Fit ventilation fans or air conditioning if
ambient exceeds drive specification [see
VENTILAION & COOLING
REQUIREMENTS in Chapter 3].

Drive  miscalibrated.

Check drive calibration.  Mis-calibration

can cause overheating.

INITIALIZING
IA FBK CAL FAIL

Armature current feedback
calibration fail during the power-up
self test.

Armature current feedback current
transformers  miswired.

Check ACCT wiring and PLK jumpers on
the power supply board.

Control board defective.

Replace control board.

Figure 6.5 - Alarm Messages (Continued)
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DISPLAY MESSAGE

MEANING

POSSIBLE CAUSE

CORRECTIVE ACTION

 ALARM
MISSING  PULSE

Missing armature current pulse.
Irregular armature current waveform
detected. (Armature current must be
1.5 times the discontinuous current
level and missing pulse must be
present for 60 seconds for alarm to
operate).

NOTE. Ripple from the speed loop

can cause unstable current.

Drive not AUTOTUNEd (Unstable
current loop).

Perform the AUTOTUNE procedure.

SCR gate connection loose.

Check SCR gate connections from the
trigger board to the SCR gate leads.

SCR defective.

Check SCRs with an ohmmeter: See SCR
Troubleshooting in this chapter.

SCR firing pcb defective.

Replace the pcb.

Motor has opened or shorted coil.

Check the motor with an ohmmeter and
megger for insulation and continuity.

Coupling between motor and
feedback device slipping

Stop drive and isolate power. Check
coupling tightness.

Feedback device noisy or defective.

Replace tachometer generator if noise is
present while observing feedback with an
oscilloscope.

Bottom two LEDs on the 5701 or 5901
Microtach receiver board are out.

Weak feedback signal intensity; check
connections, fiber optic wire integrity,
and transmission distances.

Speed loop gain too high.

Retune drive speed loop.

“ ALARM
OVER | TRIP

Armature over current trip. Armature
current has exceeded 300% of
calibration value.

Drive not AUTOTUNEd (Unstable
current loop).

The drive AUTOTUNE procedure MUST
be followed for the motor the drive is to
control. Repeat the AUTOTUNE
procedure.

Drive incorrectly calibrated.

Check the calibration settings.

Manual tuning of drive leaves current
loop unstable.

Current loop response may be manually
adjusted only AFTER AUTOTUNing is
complete. Check current loop response.
THIS IS NOT RECOMMENDED!

Coupling between motor and
feedback device slipping.

Stop drive and isolate power. Check
coupling tightness.

Motor armature faulty.

Check motor resistance to ground. Check
for armature shorts.

Loss of 3 phase supply during
regeneration.

Check 3-phase supply branch circuit
protection and SCR fuses, F1, F2, and F3.

ENABLE (A5) activating before DRIVE
START when using a DC contactor.

Activate ENABLE (A5) with auxiliary
contact off DC contactor. Check for
other wires at terminal A5.

Control Door or Power Supply PCB
faulty.

Replace defective board.

Figure 6.6 - Alarm Messages (Continued)
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DISPLAY MESSAGE

MEANING

POSSIBLE CAUSE

CORRECTIVE ACTION

o ALARM
OVER SPEED

Drive speed feedback exceeded
125% of calibrated value.

Improperly set maximum speed
parameters.

Use hand tachometer to ensure proper
speed and adjust the speed calibration
parameter.

Wrong type of feedback selected in
SPD FDBK SELECT parameter in MMI.

Change parameter to match feedback
type.

Calibration board set incorrectly for
analog tachometer generator

feedback.

Verify calibration resistors, Ré and R7 or
the switchable calibration board settings.
Check AC/DC tach switch.

Improper calibration of drive speed
feedback, encoder ppr selection for
example.

Recalibrate the speed feedback. Set
ENCODER LINES to proper ppr of
feedback encoder.

Improper tuning of speed loop
parameters drive overshooting or
unstable.

Retune drive speed loop (see Chap 5).

Coupling between motor and
feedback device slipping.

Stop drive and isolate power. Check
tightness of coupling.

Feedback device noisy or defective.

Replace tachometer generator. Use
scope & check for noise.

Bottom two LEDs on the 5701 or 5901
Microtach receiver board are out.

Weak feedback signal intensity; check
signal dB, connections, fiber optic wire
integrity, and transmission distances.

Field weakening parameters
incorrectly set.

Reconfigure the field weakening
parameters as described in Chapter 5.

Drive operating as current regulator.

Check external speed loop adjustments.

" ALARM
OVER VOLTS (VA)

Armature voltage exceeded 120% of
calibrate value.

Drive miscalibrated for motor
armature voltage.

Check armature voltage calibration
matches motor nameplate information

Drive miscalibrated for field voltage
ratio [voltage mode] or field current
[current or field weakening mode].

Check field calibration of drive. Check
field current not exceeding motor name
plate data.

Armature open circuit.

Check armature wiring.. Check armature
fuse F7 (regenerative units only).

Motor maximum speed set
incorrectly causing armature voltage
to exceed nameplate rating

Change maximum speed parameter to
match the nameplate rating.

Field weakening parameters set
incorrectly if using an extended
speed range motor.

Change field weakening parameters for
use with an extended speed range motor.
See Chapter 5.

Figure 6.7 - Alarm Messages (Continued)
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DISPLAY MESSAGE

MEANING

POSSIBLE CAUSE

CORRECTIVE ACTION

 ALARM
PHASELOCK

Drive SCR firing phase lock loop
unable to lock to supply waveform.

One or more phases of supply low,
too high or missing.

Check all three phases of the supply,
other equipment on the same supply may
be generating voltage in a missing phase.
Check fuses F1, F2, F3, FS4, FS5 and FSé.

Supply waveform badly distorted.

Install line chokes and/or isolation
transformers if not present with drive.

Power supply pcb or control door
defective.

Replace the power supply board.

Supply frequency outside 45-65Hz
range.

Change supply for one within the 45 to
65Hz range.

 ALARM
SPD FEEDBACK

Difference between armature
voltage and speed feedback signals
exceeded speed feedback alarm
threshold setting,

or

Tachometer feedback signal wrong
polarity.

Wrong polarity speed feedback
signal.

Reverse tachometer leads, or swap
encoders connections.

Armature volts miscalibrated.

Check armature voltage calibration
resistors, R8 and R9, on calibration card
or the switchable calibration board
settings are correct.

Tachometer generator miscalibrated.

Check tachometer calibration resistors,
R6 and R7, on calibration card are
calibrated for the proper feedback
voltage at motor top speed.

Armature voltage sensing leads
miswired or damaged.

Check wiring of armature voltage sensing
wires AS+, AS- from DC contactor to
power supply board.

Coupling between motor and
feedback device slipping.

Stop drive and isolate power. Check
tightness of coupling.

Feedback device noisy or defective.

Replace tachometer generator if noise is
observed on the feedback signal with an
oscilloscope.

Bottom two LEDs on the 5701 or 5901
Microtach receiver board are out.

Weak feedback signal intensity; check
connections, fiber optic wire integrity,
and transmission distances.

Motor has opened or shorted coils.

Check the motor for insulation and
continuity.

Analog tachometer feedback wires
or shield came loose or shorted to
ground.

Reconnect the wiring.

Figure 6.8 - Alarm Messages (Continued)
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DISPLAY MESSAGE

MEANING

POSSIBLE CAUSE

CORRECTIVE ACTION

S ALARM
STALLTRIP

Drive stall trip has operated

NOTE. The stall trip operates when:
Arm. current> Stall Threshold, and
the motor is At Zero Speed for a time
longer than the Stall Trip Delay
(default = 10s).

Stall timer set too short for load
acceleration.

Increase stall trip delay and/or stall trip
threshold if STALL TRIP is being used.

Field current below motor nameplate
if the drive is in field current control
mode.

Confirm motor field current with DC
clamp on meter or current meter. Check
drive field calibration.

Field connection miswired.

Check motor field wiring is in accordance
to motor prints.

Motor unable to deliver sufficient
torque.

Check motor not undersized for load
requirements.

Mechanical binding of the motor.

Check for mechanical problems which
may cause the motor to stall out.

Field voltage is not set correctly if
the drive is in field voltage control
mode.

Adijust the RATIO OUT/IN parameter in
the field calibration settings section.

S ALARM
THERMISTOR

Motor thermistor / thermostat input
open or high impedance, motor over
temperature.

Motor thermal protection device not
wired to drive or
thermistor/thermostat open circuited.

Check Aland A2 connections to drive.
Jumper Alto A2 if motor not fitted with
thermal protection device
(thermistor/thermostat).

Blower motor rotating in wrong
direction (force ventilated motors).

Check direction of fan agrees with arrow
on motor blower assembly, or motor
manual.

Blower filter clogged.

Clean or replace filter.

Motor operating at low speed/high
current.

TEFC motors do not generate sufficient
flow of air to provide sustained full load
current at low speed. Check gearing and
/or reduce mechanical load. Use a higher
power motor or provide additional
cooling method independent of motor

RPM.

Drive miscalibrated.

Check motor armature and current
calibration matches motor name plate
information.

Field miswired.

Check motor field wiring matches motor
wiring diagram for field supply.

Figure 6.9 - Alarm Messages (continued)
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SYMBOLIC ERROR MESSAGES

Symbolic error messages are caused by internal software or hardware errors and will have no obvious meaning to the
end user. If the MMI displays any of the symbolic message listed in Figure 6.10, cycle power on the controller to
clear the fault. If the message repeats, call Eurotherm Drives Customer Service.

DISPLAY MESSAGE MEANING POSSIBLE CAUSE CORRECTIVE ACTION

0xFO03 Pre-Ready Fault Coding not present Replace power board or chassis. If using
an external stack, check the coding
supply first.

0xF100 CAMFulI Call Eurotherm Drives Customer Service.

OxFFO1 Internal software error in slot—read() Call Eurotherm Drives Customer Service.

OxFFO2 Unimplemented micro opcode Call Eurotherm Drives Customer Service.

OxFFO3 Aux power fail Controller power supply failure Check the 120 volt supply to the
controller.

OxFFO4 "Trap" software interrupt Call Eurotherm Drives Customer Service.

OxFFO5 Internal software error in Call Eurotherm Drives Customer Service.

slot—read—pass|)
OxFFO5 Internal software error in slot—write() Call Eurotherm Drives Customer Service.

Figure 6.10 - Symbolic Error Messages

HEALTH WORD, HEALTH STORE & THE ALARM STATUS MENU

Figure 6.11 lists theINK ordinal value assignments for each of the 16 monitored drive alarms. Each alarm corre-
sponds to an ordinal value indicated in HEALTHSTORHELINK output. Performing &EToperation otHEATH
STOREN SAM returns the text message of the alarm. Each output also corresponds to a hexadecimal value indi-
cated in theHEALTHSTOREBITMAP LINK output. Both of these parameters are in the ConfigEd software block
HEALTHand correspond, respectively, to LAST ALARM and HEALTH STORE in the MMI menu ALARM
STATUS. The thle below also indicates whether the faults can be overridden in the SEARRMETERS::INHIBIT
ALARMS MMI menu and also lists the delay time of each alarm.

HEALTHSTORE Alarm Hex Value Inhibit Delay Time
Ordinal Value
0 no active alarms 0x0000
1 Overspeed 0x0001 no 0.7 5sec
2 Missing Pulse 0x0002 no 60 sec
3 Field Overcurrent 0x0004
4 Fin Temp 0x0008
5 Motor Overtemperature 0x0010 no 15 sec
6 Armature Overvolts 0x0020
7 Speed Feedback Fail 0x0040 yes 0.1sec
8 Encoder/Microtach Failed 0x0080 yes 0.0 sec
9 Field Failure 0x0100
10 Three Phase Failure 0x0200 no 0.0 sec
1 Phase Lock Failure 0x0400 no 0.5 sec
12 LINK Network Error 0x0800 no 0.0 sec
13 Stall Trip 0x1000 yes 0.0 sec
14 Overcurrent Trip 0x2000 no 0.0 sec
15 Cal Board Missing 0x4000
16 ACCTS Failed 0x8000

Figure 6.11- Drive Health Alarm Bits
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Alarm Process

The controller trips out on the first alarm it detects and displays that alarm in the MMI under ALARM STATUS::

LAST ALARM until another fault trips out the drive, or until control power is removed. The hexadecimal code for

that alarm is saved in HEALTH STORE. HEALTH STORE resets when the drive is restarted. All subsequent alarms
are not displayed.

The HEALTH WORD register holds the hexadecimal sum of all faults occurring since the drive was last started. Itis
updated continuously and shows therentcondition of all alarms. As an alarm is cleared, HEALTH WORD

reflects the new condition of all remaining alarms. Removing control power resets both HEALTH WORD and
HEALTH STORE and resets LAST ALARM to NO ACTIVE ALARMS.

HEALTH WORD, HEALTH STORE, and LAST ALARM can be monitored in the MMI under the ALARM STA-
TUS menu. ALINK L5203 serial module, or a L52Q3NK Gateway module, can read the hexadecimal values from
the LINK outputsHEALTHWORBNdHEALTHSTOREBITMAP values over th&INK network for monitoring and
further processing. You may also configure the HEALTH STORE ordiiNK output to a INK L5102 operator
station to annunciate the drive alarm.

This example below shows how HEALTH WORD, HEALTH STORE, and LAST ALARM are updated. Assume that
during normal operation, the following fault sequence occurs: the motor overheats and the drive first trips out on a
motor overtemperature alarm (hex value 0x0010). The motor then cools down, the drive is restarted, but then immedi-
ately blows a thyristor fuse and trips out on a three phase failure alarm (0x0200) and a phase lock failure (0x0400).
During such a sequence HEALTHWORD and HEALTH STORE and LAST ALARM will read:

Before the fault sequence occurs, the registers and LCD read:

HEALTH WORD HEALTH STORE LAST ALARM LINK HEALTHSTOREOutput
0x0000 0x0000 NO ACTIVE ALARMS 0

When the motor overheats:

HEALTH WORD HEALTH STORE LAST ALARM LINK HEALTHSTOREOutput
0x0010 0x0010 MOTOR TEMP 5

When the motor cools down, the registers and LCD read:
HEALTH WORD HEALTH STORE LAST ALARM LINK HEALTHSTOREOutput
0x0000 0x0010 MOTOR TEMP 5

Upon restarting:
HEALTH WORD HEALTH STORE LAST ALARM LINK HEALTHSTOREOutput
0x0000 0x0000 MOTOR TEMP 0

When the fuse blows, main power is lastlthe phase lock alarm fails:
0x0200 + 0x0400 = 0x0600

HEALTH WORD HEALTH STORE LAST ALARM LINK HEALTHSTOREOutput
0x0600 0x0200 POWER FAILED 10

After replacing the fuse and restarting:
HEALTH WORD HEALTH STORE LAST ALARM LINK HEALTHSTOREOutput
0x0000 0x0200 POWER FAILED 10

NOTE. Before restarting a drive after troubleshooting the first alarm, it is good practice to monitor
HEALTH WORD to assure all alarms have been cleared. This can reduce down time.
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DRIVE DIAGNOSTICS

You can monitor many analog and logic signals on the MMI display under the DIAGNOSTICS menu. Most are also
available as a SAM monitor point. The MMI diagnostic points are "read only" and are very useful in troubleshooting.
Figures 6.12 and 6.13 list the diagnostic points in alphabetical order. They also list the SAM equivalent diagnostic

and give the SAM and MMI signal ranges and the equivalent ConfigEd software block parameters.

MMI Diagnostic Description SAM Diagnostic SAM or MMI LINK Output LINK Range
Range
ACTUALNEG | LIM Overall negative current |None +200% None None
limit value.
ACTUALPOS ILIM Overall positive current |None +200% None None
limit value.
AT CURRENT LIMIT Current demand is None True/False None None
clamped by the overall
current limit.
AT STANDSTILL Drive is at zero speed  |STANDSTILL: Get At True/False Standstill /At Standstill 1=True, O=False
when speed demand is | Standstill
zero.
AT ZERO SETPOINT At zero speed demand. |STANDSTILL: Get At True/False Standstill /At Zero 1=True, O=False
Zero Setpoint Setpoint
AT ZERO SPEED Speed feedback is FEEDBACK:: Get At True/False Feedback/At Zero 1=True, O=False
below zero speed Zero Speed Speed
threshold.
BACK EMF Calculated motor back  |None +150% None None
EMF (armature volts
minus IR compensation)A
CURRENT DEMAND Current loop demand ~ [CURRENT LOOP: Get +200% Speed Loop/Speed +100%
(speed error Pl output or [Current Demand Loop Output (equals
external current demand current demand only
clamped by all the when Current Demand
current limits). Enable is FALSE)
CURRENT FEEDBACK Scaled and filtered CURRENT LOOP: Get +200% Current Loop/Armature +100%
armature current. Current Feedback Current
DRIVE ENABLE Current and speed loops | CURRENT LOOP: Get  |Quenched/ Unquenched [ Current Loop/ Global | T=Enabled, O=Disabled
are enabled/disabled.. |Global Quench Quench
DRIVE START LINK start command START-STOP: Get Start True/False Start-Stop/Drive 1=On, 0=Off
(slot 52). Started
ENABLE State of ENABLE None None None None
terminal A5.
ENCODER Encoder speed FEEDBACK: Get Digital |Signal is scaled to value | Feedback/Digital Tach | Ordinal ouput scaled to
feedback. Tach set by Cal Encoder RPM value set by Cal
Encoder RPM
FIELD DEMAND Field current demand. FIELD: Get Field Demand +100% Field/Field Demand +100%
FIELD ENABLE None FIELD: Get Field Enable Enabled/Disabled None None
FIELD FIRING ANGLE None None 2222 None None
FIELD | FBK. Scaled motor field FIELD: Get Field Current 0-100% Field/Field Current 0-100%
current feedback.

Figure 6.12 - Drive Diagnostics
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MMI Diagnostic Description SAM Diagnostic | SAM/MMI Range LINK Ouput LINK Range

INVERSE TIME O/P Symmetrical inverse CURRENT LOOP: Get 0-200% Current Loop/Inverse 0-100%
time current curve clamp |Inverse Time Time Output
level.

NEG | CLAMP The set negative current |CLAMPS: Get Negative +200% None None
limit clamp value. Clamp

OPERATING MODE Indicates whether drive None Stop/Run/Jog None None
is started; status of run
LED.

POS | CLAMP The set positive current |CLAMPS: Get Positive +200% None None
limit clamp value. Clamp

PROGRAM /COAST State of A7 and None True = Inactive (drive None None

STOP Program Stop LINK input NOT program or coast
(slot 1122), or terminal stopped), False = Active
A8. (drive IS program or

coast stopped)
RAMP OUTPUT Setpoint ramp output.  |RAMPS: Get Ramp +120% Ramps/Ramp Output +100%
Output

RAMPING If the difference RAMPS: GetRamping | True = Ramping, False = Ramps/Ramping 1=ramping, O = not
between the ramp input Not ramping ramping
and the ramp output is
greater than the "RAMP
THRESHOLD", then
'RAMPING" is TRUE

SPEED DEMAND Speed Loop/Total None +120% None +100%
Setpoint ouput AFTER
Start-Stop block.

SPEED ERROR Difference between SPEED LOOP: Get +100% Speed Loop/ Speed +100%
speed demand and Speed Error Error
speed feedback.

SPEED FEEDBACK Speed loop feedback.  [FEEDBACK: Get Speed +120% Speed Loop/Speed +100%

Feedback Feedback

SPEED SETPOINT Speed Loop/Total SPEED LOOP: Get Total +120% Speed Loop/Total +100%
Setpoint including the  [Setpoint Setpoint
ramp output BEFORE the
Start-Stop block.

SPT SUM OUTPUT Setoint summation SUMMING: Get +120% Summing/Setpoint Sum +100%
output of INPUT Tand  [Setpoint Sum
INPUT O.

STALL TRIP Armature current is HEALTH: Stall Trip OK/FAILED Health/Stall Trip 1=OK, O=Failed
above STALL
THRESHOLD and motor
is AT ZERO SPEED but
drive is not AT ZERO
SETPOINT.

START Status of slot 52, Drive  |None ON / OFF None ON / OFF
Start.

TACH INPUT Scaled analog FEEDBACK: Analog +120% Feedback/Analog Tach +100%
tachogenerator Tach Feedback Feedback
feedback.

TERMINAL VOLTS Scaled drive armature  |SPEED LOOP: Amature +120% Speed Loop/Armature +100%
terminal voltage. Voltage Voltage

Figure 6.13 - Drive Diagnostics (Continued)
590 DRV LINK DC Drive Product Manual 6 - 13




Chapter 6 Troubleshooting

590 DRV CHASSIS TROUBLESHOOTING

This section contains the flow charts for identifying hardware problems in the 590 D& \Wdrive.

Control Power Procedure
This flowchart troubleshoots problems associated with the control transformer.

MM display and Is 120V present ot drlv
status LE Ds OFF terminals D7 and

Is the tronsformer
tap in place?

lYes

Are o|| wires and
terminal s connecte
and tight2

lYes

s supply voltage rese
qtthe’_prrmor 0 uses

lYes

s supply voltoge prese
at h secon cr o fuses

lYes

Is 120V present at
transformer rermlna S

Check fuse FS1 on
the power oar
s it good?

lYes

Replace control door.
Does the drive work?

B

)
b

)

J

Replace stack.

Wiring from fuses Fl
and F2to F4 and F5 bad

N N )

Check fuses F4 and F5.

(27

III::I

)

Is it good?

lYes lYes

590 DRV chassis bad.

Transformer bad.

Check fuse Fé J

—/
)

Figure 6.14 - 590 LINK DRV Hardware Control Power Troubleshooting Flowchart
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Field Connections Procedure
Motor uses external field supply and the field is missing.

from motor

[ Field volts missing

Check external field

supps)gumﬁoprec;smon

oK

Is the Fleld supply No
connected 1o termina

FLT ond FLo2 FL1and FL2 must be in phase with L1and
and

NOTE. The wires conected to terminals
Connect wiring
L2 respectively.

Yes

Are o|| wires and
terminal s connected

Tighten wiring
and tighte

Is field supply voltaP
present a termlna S
FLTand FL22

Check field supply

wiring and protection.

Yes

Is field supply voltage No
resent at controller

Disconnect all power!
termlno sD1 and D22

[
[
-
€

,\IIEIQw

Yes
Stack bad;
D1terminal block
or tracking broken

Figure 6.15 - 590 LINK DRV Field Troubleshooting Flowchart

Check conhnmty betw.
terminals FL2 and D2.

Check continuity betw. _
torminals FLT and D1 J—{ Bad 590 DRV Chossw]

)

Bad 590 DRV Chossis]
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Contactor Procedure
This flowchart is used for troubleshooting problems associated with the main contactor, AM, including wiring.

Enable LED off and
Start Contactor on

OK.
y
. l No l Yes
[ ls theewgrlgigzrétéuctor IQOB/égn%reDsggt at Disconnect all powerg
Yes No
i N
Possible bad stack. Meosure conhnun of Bad
Replace stack. W|ret rom D | A K
\_ erminal Al. )
, Lok
(I +24VDCm . d\ Yes [ Possible bad termmctl Meosure conhnm Bad
s at termindeﬁgg © » block. Recf) ace control wire from D X —
i \_ oo ) Y fermlncl| A2 )
lNo OK.
4 )
Yes Is the drive |ar%()ar than No
30 horsepower @ 500V2
J
y y
) Ye Ye ( )
+24 VDC present es s +24VDC present
at terminal 132 at terminal 342
\_ J \_ J
l No l No
) N N 4 )
+24VDC present ° ° +24VDC present
at terminal 142 at terminal 332
J \_ J
Yes ! Yes
( )
Bad 590 DRV Chassis |
\_ J
Possible bad contact. <

Replace contactor.

Figure 6.16 - 590 LINKDRV Contactor Troubleshooting Flowchart
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SCR Troubleshooting

Non-regenerative drives contain three SCR packs, A, B, and C. Each SCR pack contains two thyristors. Three
additional SCR packs (D, E, and F) mount above SCR packs A, B and C for regenerative drives. The layout of the
SCR packs is shown in Figure 6.17 as they appear on the drive heatsink, from left to right.

Non-regenerative Drive

A B C Joint Supply Connection
o] ° - (L1, L2 or L3)
(™ @) @)
U
@) @ @)
|, Cathode
®» ® 2 © @@
Regenerative Drive

D E F

® ® & | Anode
/1) /72)
Q) @) @)
2 ) o
@9 @& 1)

A B C - . - -

4 A

@ @ [

@) @ @)
3
\T7/ @ Wl Gate Lead Gate Lead
_ Connection Connection

Yell
OO () (2) ) =

Figure 6.17 - SCR Layout

Use the tables in Figure 6.18 to determine which SCR pack is bad. The tables show the SCR being tested and the SCF
pack that contains it. Measure the resistance between each armature and supply terminal. A good SCR will measure
> 1 MWwhen read from the armature to the supply terminal. Reverse the leads and repeat these measurements
between the supply and armature terminals. Bad (shorted) SCRs should measure 2éfo to 1 k

Remove the power supply board (see Chapter 7) and measure the resistance between the gate and the cathode,
should measure between 18 andM@ good. A schematic of the SCR pack appears in the right of Figure 6.17. Th
outer most terminals connected to yellow leads at the bottom of each SCR pack are the thyristor gate termination

Non-regenerative Drives Regenerative Drives
TERMINAL L L2 L3 TERMINAL 1] L2 L3
A+ T (A) 3 (8) 15 (C) A+ TYTIO D) | T13/T2 (B) | T75/78 (F)
A- T4 (A) T6 (B) T2 (C) A- T4/17 (A) T6/T9 (B) T2/T1 (C)

Figure 6.18 - SCR Test Charts
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MOTOR CHECKS

Several alarm messages are caused by problems with the motor. Most motor problems relate to insulation breakdown,
overtemperature or commutation problems. Check the motor armature and field with a megger to ensure that the
motor winding insulation has not degraded and shorted one conductor to another or to ground. Continuity checks
require an ohmmeter for determining whether motor windings or leads have opened or shorted. Continuity measure-
ments should be less thatd Insulation measurements should be greater than\il0 M

NOTE. Armature resistance for motors less than 10 HP (7.5 KW) can measure\tp to 3

Caution
Disconnect the motor leads from the drive before using a megger to check for motor ground faults.

Also check the motor commutator for flashover. Clean the commutator and motor brushes if worn or dirty. If the
motor is fitted with a blower, change or clean the blower filter regularly.

GENERAL TROUBLESHOOTING

This section discusses common performance problems you may encounter with the 5SOINRBIRvive. LINK
configuration errors and improper drive parameter settings cause most performance problems.

Use the Configed SAM feature to track signals when troubleshooting software problems. With a print ouliNif the
software configuration, trace the signal from its external starting point (usually beginnibtiN& HO module) and
monitor it at each point along the path using your PC. This should uncover mis-addressed parameters, unwanted
offsets, and mis-calibrated parameters.

No SPEED DEMAND, or Motor Will Not Turn

1. Check all speed demand setpoints on the MMI under SETUP PARAMETERS:: SPEED LOOP:: SETPOINTS.
Monitor the values of SETPOINTS 1 through 4. Use SAM to check the outputs SETPOINT SUM in the
SUMMING block, TOTAL SETPOINT in the START-STOP block and the RAMP OUTPUT in RAMPS.

2. If using the drives RAMP INPUT (slot 2067), check whether the ramp is either held at zero output or reset to
zero.

3. Check SETUP PARAMETERS::CURRENT LOOP::I| DEMAND ISOLATE in the MMI, or use SAM to check
the CURRENDEMANIENABLEparameter unddEXTERNALENABLESsoftware block. If this parameter is
enabled and the drive receives no external current demand, the drive cannot produce armature current and,
therefore, cannot generate torque to rotate the motor shaft. A speed setpoint of any value will not generate
motor torque since the speed loop output has been switched out of the current loop demand input.

4. Checkall the drive's current limit clamps: MAIN CURRENT LIMIT, POSITIVE CURRENT CLAMP,
NEGATIVE CURRENT CLAMP, INVERSE TIME AIMING POINT and CURRENT PROFILE:: IMAX
BRK1(SPD1) and IMAX BRK2(SPD2). Since each clamp can independently limit the motor current, all must
be nonzero for the drive to produce current. All these current clamps are SAM accessible.

5. Check thd.INK system configuration using the ConfigEd SAM feature to trace the desired speed reference
signal. If aLINK analog input is used to derive the speed demand, check the input's external wiring. Also
verify that the input channel in théNK analog module's (L5201-2-02) configuration is enabled.

6. Check whether the drive is in current limit, or whether the motor is stalled.

Motor Will Not Respond to a Change in Speed or Current Demand

Recheck th& INK system configurations for a properly connected reference signal. If a ConfigEd software block
generates or processes the speed or current signal, verify that the source software block is being properly triggered. A
software block which is not repetitively clocked will not update value outputs if its value inputs are changed. [Refer

to theLINK Overview Manual (HA350678A) for an in depth discussion and examples on properly configuring and
designing & INK system.]
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Unwanted SPEED OFFSET

Use SAM and the MMI to monitor each speed input to the drive. The total speed demand to the drive speed loop is
the sum of six possible inputs: INPUT 0, INPUT 1, RAMP INPUT, SETPOINT FAST INPUT, ZERO SPEED
OFFSET and SETPOINT 4. You may alter or monitor the first three of these with the Configed SAM feature or with
the MMI. SETPOINT FAST INPUT can be monitored only with SAM. Especially check SETPOINT 4; you can only
change and read this parameter with the MMI.

Motor Speed Drift

Motor speed drift often occurs when the drive is speed matched incorrectly. Check the speed of the motor shaft with a
hand tachometer and re-calibrate the speed according to the instructions in Chapter 5. Be certain that the drive
receives a steady speed reference and that all speed trims are set to zero when speed matching.

If speed drift continues after re-calibration and an analog tachometer generator is used, check for tachometer generator
non-linearity. Use the ANALOG TACH + CAL and ANALOG TACH - CAL to correct for poor regulation. Replace
the tachometer generator if the non-linearity cannot be eliminated.

LINK Configuration Errors

LINK software errors often cause many drive and system problems. They frequently result from midoiidi¢hed
input and output slots. These errors result from an incorrect destination slot number or address in thid&ource
output slot, or the wrong slot number in tH&lK input, or destination slot. Avoid them by carefully cross-checking
configuration slot number and address information il ihNK configuration diagrams.

1. DRIVELINK SLOT DOES NOT RECEIVE SIGNAL: If ndINK slot connection exits, the destination slot
never receives the intended, transmittédK signal. From your IBM compatible personal computer, enable
the SAVESOURCE&NdCLEARUNUSEptions and usBROJECTPRINT to print out theL INK configura-
tion diagrams in Configed. This feature updated itNK destination input slots withINK source output slot
information and prints out the graphical configuration of your system. It tells the user whbliKesutput
slots are connected to nonexistent or incorrect input slots or addresses.

NOTE. Be certain to use Configetd®DATEunction before printing to ensure that you are indeed
printing out the actual software configurations loaded in your system. You may also obtain a textual slot
listing using the Confige®@ OCUMENfTinction.

2. DRIVE PARAMETER TOGGLES BETWEEN TWO VALUES OR STATES: Check whether two signals are
sent to the same drive slot. BecauBgK messages are only sent when their value changes, the slot switches
between the two when either changes state. The drive will oscillate between the two signals if they are sent at a
periodic rate. Again, incorrect or mismatched slot addressing ovetNKenetwork causes this problem.
Cross-checl INK connections by first usingPDATEN SAM, then usingAVESOURCE@nNd thePROJECT
PRINT command in ConfigEd.

3. LINK VALUE SIGNAL IS CLAMPED: All value signals within theINK environment are normalized to
+1.0000, or £100.00%. This means that ifI&dlK calculation mathematically produces a signal outside this
range, the result of the calculation clamps to £100.00%. When this occurs, the drive may not receive the f
range of an intended signal. Refer to Chapter 4 for a discussldiKrsignal value saturation and value
ranges.

4. INCORRECT PARAMETER SETTINGS: This problem usually occurs when the parameters are not saved )
they are overwritten when using the ConfigEGSTALL or SAM RESTOREommands. Be sure to SAVE
PARAMETERS with the MMI and update the Configuration files with ConfiglRDATEafter you tune the
drive and properly set its parameters. Refer to Chapter 4 for an explanation of these software features.

Consult theLINK Configuration Manual (RG350672) and th&K Overview Manual (HA350678A) for further
information concernindg. INK configuration.
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SAM DOCUMENWIODULEommand

DOCUMENNMODULEreates a text file in the SABtratchpad showing the values of all SAM access points at the
moment the module is documented. Thmmand effectively takes a snapshot of all SAM accessible drive sldsjnp
parameter settings and software block outputs values. You may s8eratehpad to a file or print out a hard copy.

Test Points

The drive has several test points located on the control board under its lower cover flap. These signals are useful for
advanced troubleshooting with an oscilloscope. They are shown in Figure 6.19. The table in Figure 6.20 lists their
designations and signal ranges.

Calibration Card

1 [
@ ([ [[[[IIIITIIIIITIITT]@
pde)
VA CAL. ::I
——IACAL — —— IFCAL — o=
a9/, ][ 9975 ][ 094, |[ 9975 |[ 094 | 09| [P
fee] [ee] fee] fee] 0| (o]
NEAER B R AR
100 ]OI 1 10 I]O 01 o MMI Contrast Pot
T2 TP-7 29 Med Low High A/MedLow High
LK21 )
S, dar §:§ Primar
P12 TP2 @&i‘;”wery TXPower

I .
Current Unipolor//

Bipolar Jumper

OOOOOO OO Secondary Secondary Primary ~ Primary

Transmit Receive Receive  Transmit
Terminal Block A F2 F3 FA E5

Figure 6.19 - Close up of the 590 LINK Control Board

Test Point Description Range

TP8 Armature current feedback 0 to +10.0 volts = 0 to +200% full load current (LK21jumpered)
10.0 volts = +200% full load current (LK21 not jumpered)

TP9 Buffered analog tachometer 0 to +4.6 volts = 0 to 100% speed (magnitude only)

TP7 Overcurrent trip (transition on a trip) +5 volts = normal -15 volts = tripped

TP12 Monitor point for PEEK diagnostic 0O volts = full speed reverse

(Signal tagged to drive speed feedback) 2.2 volts = zero speed
4.4 volts = full speed forward
TP2 0V Signal common O volts

Figure 6.20 - Test Point Scaling
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CONTACTING CUSTOMER SERVICE

If you have reviewed your installation and start up procedures and the troubleshooting guide and still cannot solve the
problem, contact Eurotherm Drives Customer Service at (704) 588-3246. Make certain you have the following
information available before calling:

Information Source

Catalog number, revision number, 590 DRV LINK drive Serial Number Label (located on the
serial number left side of the drive heatsink base);

Motor horsepower, armature current Motor Nameplate

and voltage, field current and voltage,
base and top speed ratings

Voltage per 1000 RPM (analog device), Speed Feedback Device
counts per revolution (digital device) nameplate

8-Digit LINK Configuration Project Number System Drawings
(99xxxxxX)

Applications Information System Drawings.

Also, make certain to have information available on your particular application and the operating environment. When
you are in contact with our service department, describe the problem in detail, the steps you have taken to rectify it,
and the results of your efforts.
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Chapter 7 Service and Maintenance

Chapter 7 SERVICE AND MAINTENANCE

Because of its solid state design, the 590 IRK drive has few items requiring service or maintenaBeevice typically
is a matter of replacing fuses, checkeigctrical connections, and isolating problems in the overall system application.

Caution
Service procedures must be performed by qualified personnel with an understanding of the dangers inherent
in high voltage applications and the precautions necessary when servicing industrial eqUipgrergtomer
is responsible for assessing the technical competency of in-house service personnel.

Contacting Eurotherm Drives for Service
Before calling Eurotherm Drives Customer Service, make sure you have the following information.

Information Source

Catalog number, revision number, 590 DRV LINK drive serial number label (located on the
serial number left side of the drive heatsink base);

Motor horsepower, armature current Motor nameplate

and voltage, field current and voltage,
base and top speed ratings

Speed voltage feedback per 1000 RPM Speed feedback device
(analog device), or counts per revolution nameplate

(digital device)

LINK configuration project number System drawings
(99xxxxxX)

Applications information System drawings.

Customer service engineers also need to know the application the drive performs and the work environment.

Warranty information

Detailed warranty information is contained in the Standard Conditions
of Sale document IA058393C which is included with each oéter.
abbreviated version appears after the Warnings page in the front of
this manual.

Yrturn screws

L] L] S th
Required tools and equipment upport here

Tools needed for routine service operations include basic hand tools
(screwdrivers, wrenches, etdBach procedure has a list of the
required tools.

SERVICE PROCEDURES

WARNING!

Only qualified service personnel should attempt to
repair or replace parts in the 590 DRINK drive.

WARNING!

Isolate the entire 590 DRMNK drive from electrical
power before attempting to work on its components.

Figure 7.1 - Opening the 590 DRMWNK
drive
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To access the internal parts of the power section, loosen the two Y- &
turn screws holding the controller top to the drive at the top of the 1
controller case.

WARNING!

Loosening the Wurn screws while the 590 DRMNK drive |
is mounted vertically will allow the controller section to ||
pivot downwardSupport the controller section while

loosening the screws and lower it gently to its fully open

position.

Insert screw here

If you are working on the 590 DRMNK drive on a workbench,
insert a spare M8 or 5/16-18 bolt through each of the hinge slots at
the bottom of the drive to prevent the controller from dropping onto Hinge Pivot

the power section while you are working inside. , ) )
Figure 7.2 - Securing the 590 DRWNK drive

Once finished inside, remove the extra bolts being used as stops (if Open
applicable) and return the controller section to its position covering

the baseSecure the controller section by tightening the ¥-turn

screws.

PREVENTIVE MAINTENANCE
Preventive maintenance every six months is recommended to ensure long life and continuous operation of the 590

DRV LINK drive.Keep the drive and its components clean, check auxiliary fans if fitted, and make sure connections
and mounting bolts have not loosened from vibration.

Required tools
This procedure requires a torque wrench and a torque screwdriver.

Procedure

The red, white, and blue control wires can be checked by gently
attempting pulling the wires out of the termindlte terminals should
hold the wires firmly in placelThe 14 gauge black wires connected to
the top green terminal D1 through D4 and connected to the bottom
terminals (F+, F-, FL1, and FL2) can also be checked by hand.

All the remaining wires should be checked with a torque wreha.
torque specification label on the drive lists the tightening torque
specifications.

NI I E NN

1. Remove the lower cover.

2. Inspect all visible wiring and terminals for evidence of burning P ELSN RS 4

and/or abrasion. | B

3. Verify the tightness of:

a. Power and ground wires connected to the controller.

(TORQUE) (3b) 3
b. All connections to the DC contact¢fORQUE)
c. Connections on both sides of the control terminals. Figure 7.3 - 590 DRV LINK drive with Lower Cover

Removed
d. Control and field wires at the top green terminals, D1

through D8.

4. Open the chassis by loosening the two ¥s-turn screws.
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5. Inspect all wiring and terminals for evidence of burning and
abrasion.

6. Verify the tightness of:

a. Line and load fuse connections to fuses F1, F2, F3, F4, F5,
and F7(if fitted). (TORQUE)

b. The three ground stud connectioffTORQUE)
c. Control transformer connections.
7. Remove any loose debris.
8. Close the drive and lock in place with the %-turn screws.

9. Reattach the lower cover.

REMOVING LOWER COVER

Required Tools
This procedure requires a #2 Phillips screwdriver.

Procedure

Removing the Lower Cover

1. Remove the two (2) 8-32 x 3/8 Phillips head screws (A) holding

the lower cover in place. Figure 7.4 - Inside Power Section

2. Slide the cover down to disengage the lances and then remove it
from the chassis.

Caution
The "drive enable" harness is routed through the slot on the
left side of the lower covet.ake care not to snag the
harness when removing the cover.

NOTE. The lower cover is held in place by two lances
(B). When replacing the cover, slide the cover up into the
lances and then tighten the screws.

Replacing the Lower Cover

3. Route the "drive enable" harness through the slot.

Caution
Do not crimp or mash the enable harness between the
lower cover and the frame when replacing the lower cover.

4. Place the cover on the frame and slide it up until it engages the
lances.

5. Install the two screws to hold the bottom of the cover in place.

Figure 7.5 - Lower Cover Detail
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CHANGING THE CONTROLLER DOOR

Required Tools
This procedure requires a 3/16 inch flat blade screwdriver.

Procedure Controller
Door
1. Disconnect the control wire terminals, terminal blocks A and the tac Screws
board connections from the control door.
2. Loosen the two captive screws holding the door cloBeely are
Tach Board

REPLACING THE CONTROLLER

Required Tools
This procedure requires a #2 Phillips head screwdriver, 7/16 deep socket, 10
mm and 13 mm sockets, and a small flat blade screwdriver. @
Procedure

1.

3. Open the door.

5. Reverse the order of these steps when installing a replacement

located under the top and bottom flaps.

Connections

Disconnect the two ribbon connectors at the left side of the power §
supply boardTo release the connectors, push the locking tabs away ®
from the ribbon cable.

Push the screwdriver into the slot of the top hikge inward
pressure to release the hinge from the locking laPak the door out
of the slot slightly to keep it out of the lance.

Repeat step 4 for the bottom hinge.

Now that both hinges are released, pull the door gently away fro
chassisThe door must be pulled evenly out of the slots or it will bi
in place.

Repeat this procedure in the reverse order to install the control dq

NOTE. Remember to switch the calibration cards to save the
original door's calibration settings.

Figure 7.7 - Removing the Control Door

Disconnect the control wire terminals, terminal block A, from the
controller door and remove the lower cover.

Disconnect the three supply wires (A), two armature wires, and the
ground wire (B).The ground wire is held in place with a M6 hex head
screw.The other wires are secured with M8 hex head screws.

A8 HE

NOTE. Older controllers and replacement drives are supplied

with slotted head screwSave the hex head screws for use

with the 590 DRW.INK drive and return the slotted head e
screws.

SRR RN N

green terminals D1 through D8 (C).
Remove the four %-20 nuts (D) holding the controller to the chas

controller.

. . . Fi 7.8 - Controller Mounting S
NOTE. Remember to switch the calibration cards to save the 'gure onirofier fViounting screws

original door's calibration settings.

7-4
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REMOVING THE POWER SUPPLY BOARD

This procedure shows how to remove and reattach the power supply board.

Required Tools

Removing the power supply board requires a #2 Phillips head screwdriver, a flat blade screwdriver, and a pair of
needle nose pliers.

Procedure

1.

Use electrostatic discharge safety procedures to eliminate static charges from the technician, tools, and work area.

2. Remove the controller door (see the controller door procedures).

Remove the two support bars (A) held in place by the phillips head s€ilawisead screws are located on the left
side (B).Do not remove the screws retaining the power supply bdaeltop support bar is removed in Figure
7.9.

Disconnect the following wires:

a. Field, contactor, and controller supply wires (C) in terminal blocks D1 through D8 at the top of the drive.
b. Armature sense wires (D) from the 0.10 male tabs.

Cavution
Be careful not to loosen the terminal blocks from the PC board.

c. The YELLOW and BROWN wires (Hjield supply)attached to stake F16 and the RED and VIOLET wires (F)
(field supply)attached to stake F8 at the upper left part of the board.

d. The GREY wire (G]negative field supplyattached to stake F6 (near terminal D3)e ORANGE wire (H)
(positive field supplyattached to stake F7 (near terminal D4) at the upper left part of the board.

e. The RED, ORANGE, and YELLOW wires (ffield gate wiresonnected to stakes G, K, and G at the upper
left part of the board.

f. The YELLOW/GREEN wire (JJRFI ground)at the upper right part of the board.

g. The BROWN, BLUE, and YELLOW/GREEN wires (Kfan supply)connected to stakes F27, F24, and F23
respectivelyif fitted).

h. Connectors PLL, PLK, and PLM (L) on the left side of the b¢i&mecessary)

i. The VIOLET wire (M) (field supply)adjacent to fuse FS2 and the BROWN wire (fld supply)adjacent to
fuse FS3 at the lower part of the board.

Remove the SCR gate lead pairs using the needle nose @liasp. the center of the PINK gate lead guide (O)
with the pliers and gently pull away from the boartle gate lead guides hold both gate leads in place.

WARNING!

Do not pull the gate lead pairs out by the wifldss can damage the guide and make the gate leads
unusable.

NOTE. When replacing a gate lead guide, the RED wire must face to the center of tRetole.
example, after two gate lead guides are in place, the red wires must be next to each other.

6. Remove the screws at the top (3) (P), center (3) (Q), and bottom (5) (R) of the board.

Caution
Be careful to capture the lock washers on the five (5) bottom screws.

590 DRV LINK DC Drive Product Manual 7-5




Chapter 7 Service and Maintenance

7. Now the board is free to be remov&tide the board as far to the right as it will dt the left side of the
board up and then lift the board out of the chas4éke sure none of the loose wires catch on the board or
components as you lift the board out of the chassis.

Caution
This board has several sensitive and surface mount components which can be damaged if mishandled.

8. To reinstall the power supply board (or a replacement), reverse the order of thBestap® to pull the wires
(identified in Figure 7.9 as J, L, M, and N) through the board before fastening it in place.

Figure 7.9 - Inside View of 590 Controller
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Figure 7.10 - Gate Lead Guides Figure 7.11 - Fan and Ground Connections

REPLACING SCRS

NOTE. Before attempting to replace an SCR, perform the SCR troubleshooting procedure in Chapter 7
to identify the defective SCR.

For illustrative purposes, SCR letter F is assumed to be defective in the following procedure.

Required Tools
Replacing SCRs requires a #2 Phillips head screwdriver, a 3/8 inch flat blade screwdriver, and a 4 mm Allen wrench.
Procedure

1. Remove the center PC board support (A) to expose the top bank ofIBISReld in place by two Phillips
head screws (B)[his step is only required when replacing SCRs D, E, or F.

Caution
When installing the PC board support, the two pieces of insulating paper must also be put into position.
They are held in place by the PC board support.

2. Disconnect the slotted head screw holding the customer armature buss bar (C) to the SCR busSapani@®).
the lock washemon-regenerative drives connect both customer buss bars to the SCR bBsdtbhuss bars
must be disconnected.

3. Remove the armature buss bar(s) across the top of the SCR bank with the defective S@e(bg six (6)
M5 x 10 Phillips head screws (E).

NOTE. Regenerative drives have one armature buss bar across the top of an SCRrizank.
regenerative drives have both armature bus bars attached to the top of the SCR bank.

4. Remove the appropriate buss bar (F) connecting the SCR to the 3-phase Husshed in place by one (1)
M5 x 10 Phillips head screw (G) and one (1) M6 x 10 slotted head scre@dpture the M6 lock washer.

5. Remove two (2) M5 x 18 socket head screws (I) holding the defective SCR inTjpisceaquires a 4 mm
Allen wrench.
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6. Repeat this procedure in the reverse order when replacing SlREghtening torques for installing SCRs and
reassembling the buss bars are:

SCR mounting screws M5 x 18 socket head 3.3-4.4Ib-ft (4.5-6.0 Nm)

SCR buss bar screws M5 x 10 Phillips head 1.8 - 2.6 Ib-ft (2.4 - 3.5 Nm)

3-phase buss bar screws M6 x 10 slotted head 1.8-2.6 Ib-ft (2.4 - 3.5 Nm)
Caution

All connections must be made using the correct tightening to@uesrtightening could strip the threads
in the heatsink or the SCR making them unusable.

Figure 7.12 - Power Supply Board Removed Figure 7.13 - SCR Bussing Removed for SCR F
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Appendix ATECHNICAL DESCRIPTION

This appendix lists the controller features and specifications and provides a description of the controller terminals

CONTROL CIRCUITS

A 16-bit microprocessor performs the majority of the control functions in the 590LIRK/ digital drive. External
LINK digital and analog input/output and processor modules communicate directly with the drive microprocessor over
a fiber optic network to provide signal interfacing and input/output data scaling.

NOTE. Other than the hardwired, low volt signal inputs ENABLE, THERMISTOR, PROGRAM and
COAST STOP and the ARMATURE CURRENT output, all input and output control and communica-
tion with the drive is performed exclusively over the EurotheNK fiber optic control network.

Functions performed by the drive's microprocessor include:
e Current and speed loop processing
e Alarm recognition and first fault indication
e MMl display and keypad
e LED diagnostics
e Thyristor firing algorithms
e Speed and Current loop signal processing and setpoint summing and scaling.

POWER CIRCUITS

The 590 DRVLINK drive provides armature control by either a four-quadrant, six-pulse thyristor bridge (fully
regenerative) or a two-quadrant, six-pulse thyristor bridge (non-regenerative).

Each type of bridge includes suppression to limit the rise of volts across the thyristor. This reduces the risk of false
triggering and keeps the applied voltage from exceeding the thyristor rating. The four quad bridge models provide
regenerative capability and reverse speed and torque operation.

The armature thyristor bridge is protected by semiconductor fuses mounted in the power chassis. The controller also
has electronic protection at 200 percent of full load current for 10 seconds, and 150 percent for 30 seconds.

The motor field rectifier is a half-controlled, full wave thyristor bridge circuit which can provide a fixed field voltafye supp
or field current regulation with field weakening. A "fly-wheel" diode dissipates the motor field energy on stopping..

OVERVIEW OF FEATURES
Control Circuits Fully isolated from power supply

Control Action Fully Digital
Software configurable and distributive process controlled over fiber optic network
Advanced PI with fully adaptive current loops for optimum dynamic performance
Self-tuning current loop using AUTOTUNE algorithm
Adjustable speed PI with integral defeat and adaptive gain profiling
Field regulation and weakening

Speed Control 5701 plastic Microtach fiber optic encoder feedback option
5901 glass Microtach fiber optic encoder feedback option
Wire-ended electrical encoder feedback option
Analog tachometer generator fitted option
Armature feedback with IR compensation (default shipped)

Speed Range 100 to 1 typical when using tachometer generator feedback

Steady State Error 2% Armature voltage feedback
0.1% Analog tachometer generator feedback
0.01%  Wire-ended electrical encoder approved feedback
0.01% 5701/5901 Microtach fiber optic encoder feedback
0.0% (absolute) Quadraloc Mark Il digital controller

590 DRV LINK DC Drive Product Manual App. A-1



Appendix A Technical Description

Encoder Resolution

Adjustments

Calibration

Protection

Diagnostics

Maximum Microtach frequency 50 kHz
Maximum encoder frequency 100 kHz
Frequency (Hz) = Encoder Lines per Revolution x RPM + 60

All adjstments performed with software, either by on-board push buttons and liquid crystal
display (Man Machine Interface) or through SAM or ConfigEd software over fiber optic network.

Drive speed and current loops normalized to motor ratings through voltage and current switch
settings on the switch selectable calibration board or optional resistor calibration board.

DRVs rated 7.5 through 400 HP are calibrated using switch selectable calibration boards
DRVs rated 500 HP and larger are calibrated using resistor calibration boards

Analog tachometer speed feedback scaled through switch setable calibration board with
direct-read slide switches, or through resistor calibration board, if used. Drive software fine
tunes and scales other types of speed feedback.

All models require external branch circuit protection
High speed thyristor semiconductor fuses

DC output fuse (regenerative models only)

DC loop contactor

N/C DB pole standard up to 300 HP

dVv/dT protection (snubbers)

High energy MOVs

Overcurrent (instantaneous)

Overcurrent (inverse time— adjustable)

Field failure detection

Field overcurrent (current regulator mode)

Speed feedback alarm failure

Motor overvoltage alarm failure

Motor overspeed alarm failure

Motor over temperature

SCR over temperature (force-ventilated units only)
SCR gate trigger failure

Motor stall detection

Zero speed detection

Standstill "zero speed deadband" logic

Fully computerized with first fault latch and automatic display
Digital LCD monitoring through Man Machine Interface (MMI)
Full diagnostic information available through MMI and ol8¥K fiber optic network
through SAM software
LED status indication

STORAGE AND OPERATING ENVIRONMENT
Operating Temperature 0-55°C (32 - 131°F)

Altitude

Storage

Humidity
Atmosphere

Derate all units 1% per degree Celsius above 45°C (113°F)

Controllers rated for use below 500 meters (1640 feet). Derate controllers above 500 meters at
1% per 200 meters (656 feet) to a maximum altitude of 5000 meters (16,400 feet).

-20 - 55°C (-4 - 131°F)
Protect from direct sunlight
Ensure a dry, corrosive-free environment

85% relative humidity maximum
Non-flammable, non-condensing, non-corrosive

App.A-2
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Electrical Ratings (590 Single-board power supply: AH385851U002/U003)

Main input supply Three-phase, 50-60 Hertz, phase rotation insensitive; no adjustment necessary for
frequency change
Voltage ranges: 208/230/380/415/480 VAC
AC rms Supply current: 0.85 x calibrated DC armature current

Control supply voltage range: 110/240 VAC selectable, single-phase, 40-70 Hertz
Protection fuse: 3 amps @ 250 volts (FS1)

Force-ventilated units 100 VA fans

Reference supplies +10 VDC @ 10 mA maximum
-10 VDC @ 10 mA maximum

DC supply +24 VDC nominal, internally regulated
Maximum externally available output capacity: 17 W (700 mA)

Field supply 10 amps, 500 volts

Isolating contactor 10 amps, 250 volts

Electrical Ratings (Three-board power supply: AH385128U004/U104)
Drive input supply Three-phase, 50-60 Hertz, phase rotation insensitive; no adjustment necessary for

frequency change
Voltage ranges: 208/230/380/415/480 VAC
AC rms Supply current: 0.85 x calibrated DC armature current

Control supply Voltage range: 110/240 VAC selectable, single-phase, 45-65 Hertz
Protection fuse: 400mA @ 250 volts (FS3)

Force-ventilated units 100 VA fans fused @ 1A (FS1)

Reference Supplies +10VDC + 0.01 @ 10mA maximum
-10 VDC £ 0.01 @ 10mA maximum
DC Supply +24 VDC nominal, internally regulated
Maximum externally available output capability: 6W (250mA)
Field supply 10 amps, 500 volts (20 amps for U104)
Isolating contactor 10 amps, 250 volts, fused @ 3A (FS2)

CONTROLLER OUTPUT RATINGS

This table lists the output ratings at maximum ambient temperature faifRMORYV controllers through 400 horsepower.

Controller Type 590/1 592/ 594/5 596/7
Power Rating @ 500 VDC 20 | 40 | 60 | 75 | 100 | 150 | 200 | 250 | 300 | 400
(Horsepower)

Output Current (Amps) 35 70 99 135 164 246 330 405 506 650
Maximum Ambient 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45
Temperature (°C)

(CII\Ic;oling Forced (F) or Natural N N F F F F F F F F
Cooling Fan Integral (1) or

Separate (S) N/A N/A | | | | | S S S
Field Current (Amps) 10 10 10 10 10 10 20 20 20 20
Field Supply Voltage (max) 500 500 500 500 500 500 500 500 500 500

Figure A.1- 590 DC Drive Contoller Output Ratings
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FIBER OPTIC TRANSMISSION DISTANCES

SWITCH POSITION TRANSMISSION POWER | TRANSMISSION RANGE
Middle Low Oto20m (Oto 65ft)
Left Medium 21to 40 m (68 to 131ft)
Right High 41t0 60 m (1340 196 ft)

Figure A.2 - Fiber Optic Transmission Distances

DC SUPPLY LOADING

The following list shows the DC loading of Eurotherm Drives products. Ensure that the loading does not exceed the

+24 VDC supply rating. Add an auxiliary power supply if the demand exceeds the output capacity.

5701 Plastic Microtach encoder/receiver option board
Wire-ended electrical encoder and receiver option board
5702/1 Microtach repeater

5702/2 Microtach terminal rail repeater

5702/3 Microtach to fiber optic converter

5702/5 Microtach splitter

5702/6 Microtach marker pulse repeater

ALL LINK processor and analog and digital I/O modules:
L5201-2-02-013 analog 1/0
L5202-2-01-013 digital 1/0
L5207-2-00-013 processor
L5209-2-02-013 digital input
LINK fiber optic repeater L5206

Sample configuration 5901 Microtach encoder/receiver option board
5702/1 Microtach repeater
L5201-2-02-013 analog I/0
L5209-2-02-013 digital input
L5207-2-00-013 processor

1.8 VA or 75 mA
1.8 VAor 75 mA
1.2 VA or 50 mA
1.2 VA or 50 mA
1.2 VA or 50 mA
1.8 VAor 75 mA
1.2 VA or 50 mA

4 VA or 167 mA

4 VA or 167 mA
4 VA or 167 mA
4 VA or 167 mA
1.4 VA or 63 mA

1.8 VA or 75 mA
1.2 VA or 50 mA
4 VA or 167 mA
4 VA or 167 mA
4 VA or 167 mA

Total

MECHANICAL RATINGS
Control Termination  Plug-in connectors
Supply Termination Crimped wires to lugged terminals

Armature Termination Compression terminals through 30 Hp
Crimped wires to lugged terminals larger than 30 Hp

Field Termination Compression terminals

Ventilation 590 and 591 80 Hp 100 m3/hr 59 cfm
590 and 591 100 Hp 300 m3/hr 177 cfm
592 and 593 150 Hp 350 m3/hr 206 cfm
594 and 595 250 Hp 490 m3/hr 288 cfm
596 and 597 400 Hp 1000 m3/hr 589 cfm

Access Hinge-down cover for MMI keypad and LED display

15 VA or 626 mA

Hinge-up cover for control circuit terminals and optional modules

Hinge-out cover for controller circuitry

Hinge-down controller module, allowing access to SCR fuses.
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Dimensions Dimensions vary for different frame sizes. Refer to the outline drawings in Figures 3.15

through 3.22 at the end of Chapter 3.
SOFTWARE BLOCK DIAGRAM

Refer to the diagrams on the inside front cover of this manual for the 590INRVdrive slot connections. Appen-
dix C presents a block-by-block discussion of the software block diagram and includes a detailed block diagram at the
end of the appendixLINK slot numbers and their associated parameters are listed in Appendices D and E.

TERMINAL LISTING

The controller terminals are summarized below. A more detailed description and the ratings of each terminal follows

this listing.
Number Name Purpose
Al Ov Signal commmon
A2 Thermistor input Motor temperature sensor input
A3 Ov/DC Tach input (-) Signal common/Tach connection (-)
with resistor calibration card AH058529U001
A4 DC Tach input (+) Tach connection (+) with resistor calibration card AH058529U001
A5 Enable input Drive enable input
Ab Current meter output +10 VDC = +200% current
A7 Program stop input Controlled ramp stop
A8 Coast stop input Coast stop
A9 +24v supply
Gl AC AC tachometer connection
G2 AC AC tachometer connection
G3 DC+ DC tachometer positive volt connection
G4 DC- DC tachometer O volt connection
FLI External Field + External field supply connection L1
FL2 External Field - External field supply connection L2
G Ground, supply Ground connection for three phase supply
L1 Line 1 three phase supply, phase 1
L2 Line 2 three phase supply, phase 2
L3 Line 3 three phase supply, phase 3
A+ Armature + Motor connection for armature, positive
A- Armature - Motor connection for armature, negative
DB+ Dynamic Brake + Dynamic brake connection, positive
F+ Field + Motor connection for field, positive
F- Field - Motor connection for field, negative
G Ground, motor Ground connection for motor ground
G Ground, aux Ground connection for 120 VAC supply
T Blower supply AC blower starter output (if fitted)
T2 Blower supply AC blower starter output (if fitted)
T3 Blower supply AC blower starter output (if fitted)
L 120 VAC Line Awuxiliary 120 VAC supply output, line
N 120 VAC Neutral Auxiliary 120 VAC supply output, neutral

590 DRV LINK DC Drive Product Manual
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Number Name Purpose

1 AM contact Normally opened main contactor auxiliary contact

2 AM contact Normally opened main contactor auxiliary contact

3 CB1 contact Normally opened blower contactor auxiliary contact (if fitted)
4 CB1 contact Normally opened blower contactor auxiliary contact (if fitted)

TERMINAL DESCRIPTIONS

Control Terminals
A1/QV (Signal)
Zero volt DC signal reference. Connection point for motor overtemperature series connection, if used.

A2/Thermistor

This terminal senses motor overtemperature. DC motors should have temperature-sensitive resistors or switches
attached to protect against sustained thermal overloads. These sensors should be normally-closed type, and should
open on overtemperature. Connect these sensors in series between terminals A1 and A2. The drive trips out on a
THERMISTOR alarm if the resistance between Al and A2 rises above 1.8K Ohms, +200 Ohms. If the motor is fitted
with a blower, connect an auxiliary contact from the blower motor starter in series with the sensors. Connect terminal
Al to A2 if overtemperature sensors are not used.

A3/0V (Signal)
Zero volt DC signal reference. Connection point for the ZERO VOLT REFERENCE for a DC analog tachometer
generator signal (if using resistor calibration card AH058529U001).

A4/Analog Tachometer Generator Input

This terminal, with terminal A3, provides the connecting points for an analog DC tachometer generator when the
resistor calibration card, AH058529U001, is used. Calibration of the tachometer generator feedback is performed
with the MMI using the SETUP PARAMETERS, CALIBRATION, ANALOG TACH CAL parameter.

A5/Enable

This terminal is for the ENABLE input, which provides a means of inhibiting controller operation electronically. Itis
connected internally to an auxiliary normally-open contact on the DC contactor. If the enable input is at zero volts, all
control loops will be inhibited and the controller will not function.

A6/Buffered Armature Current
This terminal provides an armature current reading for indication and diagnostic use. It is scaled to +10VDC =
+200% full load scaled armature current.

Rating: £10VDC at £5 mA, short circuit protected; 5ms update rate.

A7/Program Stop

This terminal is for a controlled ramp stop input. When the PROGRAM STOP input is held at +24 VDC, the drive
operates as configured. Breaking the +24 VDC connection causes a controlled (or program) stop as defined in the
SETUP PARAMETERS::STOP RATES parameters.

NOTE. Disconnecting A7 on a non-regenerative drive while running causes the motor to coast to rest.

A8/Coast Stop

This terminal is for an uncontrolled, coast stop input. When held at +24 VDC, the drive operates normally. When
shorted to zero volts or open circuited, the drive instantly inhibits the thyristors and interrupts current flow, then drops
out the main contactor allowing the motor to coast to rest.

A9/+24 VDC Supply
This terminal is used to activate the ENABLE, PROGRAM STOP GIDAST STORerminals, and power other +24
VDC devices.

Maximum output: 700mA.

NOTE. Ensure that the load on terminal A9 combined with the other +24 VDC loads does not exceed
700mA. See the Electrical Ratings information earlier in this appendix.
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A+, A-/Armature

These terminals and the associated ground terminal provide the connection point for the motor armature. For 50
armature motors up to 30 horsepower, the terminals are compression type terminals. For larger drives, the conn
tions are made using screw terminals and require ring terminals on the wires.

DB+/Dynamic Brake +
This terminal connects the positive end of the dynamic braking resistor to the motor through a normally closed contact
on the main contactor.

FL1, FL2/External Field Supply

When an external field supply is required, it is connected to these terminal. FL1 and FL2 must be in the same phase a
L1 and L2, respectively. Jumpers in the controller must also be moved to connect the external supply to the controller.
This circuitry is rated to 500 VAC maximum.

F+, F-/Motor Field
These terminals provide the connection point for the motor field supply.

G1 and G2/Analog AC Tachometer Input
Analog AC tachometer generator signals connect to these terminals. Switch settings on the switchable tachometer
feedback board, AH385870U001, scale the input signal.

G3/Analog DC Tachometer Positive Input
The positive wire from an analog DC tachometer generator connects to this terminal. Switch settings on the switch-
able tachometer feedback board, AH385870U001, scale the input signal.

G4/Analog DC Tachometer Negative Input
This is the 0 volt connection for DC tachometer input signals.

L1, L2, L3/Three Phase Supply
These terminals and the associated ground terminal provide the connection for the three phase supply. The control
transformer taps must be changed to match the 3-phase supply voltage.

1, 2/M Contact
These terminals connect to an auxiliary normally open contact on the main contactor.

3, 4/M Contact

These terminals connect to an auxiliary normally open contact on the motor blower circuit protector, if fitted. The
contact should be wired in series with the motor over temperature device and tied to the drive terminal A2 (THER-
MISTOR) and Al (0V).

120L, 120N/120 VAC Aux Supply
These terminals and their associated ground can supply up to 100 VA of 120 VAC from the internal transformer.

T1, T2, T3/ Motor Blower Supply
AC motor blower supply (optionally mounted).
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FEEDBACK OPTION CARDS

The 590 DRVLINK drive is preconfigured to run in armature voltage feedback control, which requires no feedback
device. Accordingly, each is shipped without a feedback option card. Order one of the four cards described below
when using an analog tachometer generator, Microtach or wired-ended encoder for speed feedback.

Switchable Tachometer Feedback card (AH385870U001)

The switchable tachometer generator feedback board supports AC and DC analog tachometer generators. It can be
used with analog tachometer generators with a feedback voltage range of 10 to 199 volts at full speed.

Features

S
« Simplified calibration using switches to scale the feedback voltage.

SW
() 0123456789

UU 12345678910 "o
w2 AC 0

 0.1% steady state accuracy.

Specifications
DC power supply loading 50 mA ' <
J
Tachometer generator supply range 10 to 199 volts AC/DC [, ® - be umper
. . . ac ac C+ dcC- T h 1-
Terminal Wire Size 22 to 14 AWG V%Tm%n;essvrirches
(0.5t0 1.5 mm) @@@(D\ goThotmetSer];yﬁe
Terminal Tightening Torque 5.3 Ib-in (0.6 Nm) i 0 volts erectorswiie
DC Tachometer
Recommended Spare Parts Connections
AC Tachometer
Keep only one tachometer generator feedback card as a spare. Connections

Installation Information Figure A.3 - Switchable Analog

Figure A.4 shows a close up of the card. Terminal connections are also Tachometer Feedback Card
shown.

1. For DC analog tachometer generators, connect the negative lead to terminal G4 and the positive lead to G3.
2. Connect AC analog tachometers leads to terminals G1 and G2. These inputs are polarity insensitive.

NOTE. Be certain to wire the tachometer generator leads to the feedback card with shielded cable and
to ground the shield at one end only, to avoid creating ground loops.

Calibration

1. Set the tachometer generator type by setting SW4 up for AC tachometer generators, or down for DC tachom-
eter generators.

2. Set the ones and tens switches to the calibration volts by sliding the appropriate 10-position switch to the
correct value. To add one hundred volts, switch the two-position switch (SW3) dowrcoatdslyscales the
analog tachometer generator signal.

In general, the voltage output of an analog AC or DC tachometer generator is a function of speed or is rated in
volts per 1000 rpms so that:

SPEED FEEDBACK VOLTAGE . (volts) = MOTOR SPEED . (RPM) x TACHRATING oc‘)’g';; M@

This rating should be on the nameplate of the tachometer generator. Fine tuning is performed within the
software (refer to th8peed Feedback Calibrati@ection in Chapter 4).

If the full speed feedback voltage exceeds 200 VDC, use an external resistive scaling network to drop the
feedback voltage to within this range.

3. For AC tachometer generators, the switch settings will be about 1.3 times greater than the voltage measured at
the input terminals G1 and G2 due to the rectifier offset.
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5701 (Plastic Fiber Optic) Microtach Receiver Card (AH058654U001)

The 5701 Microtach Receiver Option is used with the
5701 Microtach encoder to provide a highly accurate
speed feedback measurement. The option uses the
Eurotherm Drives patented fiber optic 5701 encoder
output transmission circuitry for noise immune data

transfer oveplasticfiber optic cable.

board-mounted, plug-in terminal block and fiber optic

A convenient

receiver terminal are provided for field connections. 0000 | Fiber Optic Receiver
Gl-Not Used——M | (Hardened)
Features G2 - +24 VDC External Supply
G3 - +24 VDC Supply

 Electrically noise immune plastic fiber optic cable taz4 - 0 vDC

transmit the speed feedback signal from the 5701

Microtach encoder.

Figure A.4 - 5701 Microtach Receiver Card

* 0.01% steady state accuracy through the use of the 5701 Microtach encoder or a standard encoder interfaced to the
5702/3 encoder to fiber optic converter unit.

e Supplies +24 VDC to the 5701 Microtach encoder.

» Plastic fiber optic cable requires only a standard set of pliers to attach the cable to the T&B connectors.

Specifications
DC Power Supply Loading
Maximum Frequency
Fiber Optic Cable Type
Terminal Wire Size

Terminal Tightening Torque

75 mA

50 kHz

.0394 inch (1 mm) OD plastic fiber optic
14 - 22 AWG (0.5 - 1.5m

5.3 Ib-in (0.6 Nm)

Recommended 5701 Microtach Spare Parts

Quantity | Part Number Description
1 AH058654U001 | Plastic fiber optic microtach receiver board
1 CM059748U050 | Composite plastic fiber optic cable (50 meters, 164 ft.)
1 Cl055069 Plastic fiber optic T&B termination plug - red
1 LA385204 Plastic fiber optic cable cutter
1 L5231 Fiber optic light meter with T&B adaptor
1 5701/4 Plastic fiber optic microtach encoder

Related 5701 Microtach Parts

Part Number Description
CM059748U050 | Plastic composite fiber optic cable (50 meters, 164 ft.)
CMO059748U150 | Plastic composite fiber optic cable (150 meters, 492 ft)
CM059748U200 | Plastic composite fiber optic cable (200 meters, 656 ft.)
CMO059748U300 | Plastic composite fiber optic cable (300 meters, 984 ft.)
5702/1 Plastic fiber optic microtach repeater (NEMA 1)
5702/2 Plastic fiber optic microtach repeater (DIN rail mount)

590 DRV LINK DC Drive Product Manual
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5701 Installation Information

Caution

This option contains ESD sensitive parts. Observe static control precautions when handling, installing,
and servicing this option.

1. Use the Fiber Optic Cable Cutter (LA385204) to dress the fiber optic cable connecting to the option card. The

cable must be cleanly and squarely cut to work properly. The Microtach encoder end of the fiber optic cable
requires a red fiber optic plug (CI055069) for termination.

2. Loosen the screws on the metal fiber optic connector on the feedback board and insert the cable. Carefully
push the cable into the connector until it is fully engaged. Retighten the screws.

3. Refer to Chapter 4 for calibration instructions.

The 5701 Microtach encoder is a 1000 PPR incremental encoder with digitally encoded fiber optic output. The option
card supplies +24 VDC power to the encoder and decodes the fiber optic encoder signal. The controller supplies the
+24 VDC through terminals G3 and G4. Connect an external +24 VDC supply through the option card to terminal G2
(see Figure A.6) if the controller +24 VDC supply is at capacity and unable to provide sufficient power.

Figure A.5 shows the Microtach receiver connected to the 5701 Microtach. The power terminals in the encoder are
marked ‘+’ and *-'.

The 5701 Microtach encoder has several mounting options. See the catalog for the mounting option you require.

Caution
The 5701 Microtach encoder is not suitable for use in a hazardous area.

Composite Cable

Figure A.5 - Connecting a 5701 Microtach to
the 5701 Microtach Receiver Card
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5901 (Glass Fiber Optic) Microtach Receiver Card (AH386025U001)

The 5901 Microtach Receiver Option is used with the 5901 Microtach encoder to
provide highly accurate speed feedback measurement. It provides all the features of

the 5701 Microtach with the additional advantagglassfiber optic cable. A © - I
convenient board-mounted plug-in terminal block and fiber optic receiver termin Iaﬁ
provided for field connections. The 5901 Microtach Receiver Option board offer: Qha .
following advantages:

Features

» Electrically noise immune glass fiber optic cable to transmit the speed feedback
signal from the 5901 Microtach encoder.

[usEEEEEnEn)

o O

L Fiber Optic Receiver
(Glass)

« Glass fiber optic cable allows long transmission distances without repeaters.

* 0.01 % steady state accuracy through the use of the 5901 Microtach encoder.

Figure A.6 - 5901 Microtach
Receiver Card

Specifications
DC Power Supply Loading 125mA
Maximum Frequency 50K Hz
Fiber Optic Cable Type 62.5 to 250 micron diameter glass fiber optic
cable using ST fiber optic connectors
Terminal Wire Size 14 - 22 AWG (0.5 - 1.5 m
Terminal Tightening Torque 5.3 pound-inches (0.6 Nm)

Recommended 5901 Microtach Spare Parts

Quantity | Part Number Description NQTE- The 59_01 glass ﬁbe_r optic
1 AH386025U001 | Plastic fiber optic microtach receiver board MIC_I‘OtaCh requires a g.lass .flber
optic type ST termination kit for
12 CI352599 Composite plastic fiber optic cable (50 meters, 164 ft.) cutting, polishing and terminating
12 CI352673 Plastic fiber optic T&B termination plug - red either end of the glass fiber optic
12 CI352674 Plastic fiber optic cable cutter cable.
1 JA352597 Crimp & cleave glass fiber optic ST termination kit o h 231 ligh
NOTE. The L5231 light meter
1 A352398 STFib tic light meter adapt . . .
! e opTic g7 mefer adapTor ships with a T&B adaptor installed
1 L5231 Fiber optic light meter with T&B adaptor for measuring plastic fiber optic
1 5901/4 Glass fiber optic microtach enoder light transmission. Order the ST

fiber optic adaptor (JB352398) to
measure glass fiber optic

Related 5901 Microtach Parts transmission with the same light
. . meter.
Part Number Description
CM352600U103 200 micrgn]dfiameter, non-terminated glass fiber optic cable (1000 NOTE. The 5901 Microtach is
mefers. 328 .") : : : limited to 150 meters (492 ft.) for
CM352692U102 (2]8(()) :11;22 d?l;gufa:}ar, ST terminated one-end only, glass fiber optic cable 62.5 to 125 micron diameter glass
— - . - cable, and 1000 meters (3280 ft.) for
CM352692U25] 230 micron diameter, ST terminated one-end only, glass fiber optic cable 200 micron diameter glass cable
(25 meters, 82 ft.)
CM352692U501 230 micron diameter, ST terminated one-end only, glass fiber optic cable
(50 meters, 164 ft.)
CM352692U751 230 micron diameter, ST terminated one-end only, glass fiber optic cable

(75 meters, 246 ft)
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5901 Installation Information

Caution
This option contains ESD sensitive parts. Observe static control precautions when handling, installing,
and servicing this option.

. Use the connector kit JA352597 to properly terminate ST terminals to both ends of the glass fiber optic cable.

Each ST terminal requires a cleave crimp, a cable anchor and crimp sleeve.

2 After attaching the cable ST terminals, connect the cable to the Microtach and receiver card.
3. Refer to Chapter 4 for calibration instructions.

4. The 5901 Microtach encoder is a 1000 PPR incremental encoder with digitally encoded fiber optic output.

Power the encoder from the drive's +24 VDC supply (terminals C1 and C9) or from an external supply if the
drive's +24 VDC power rail is at capacity . Figure A.9 shows the Microtach receiver connected to the 5901
Microtach. The power terminals in the encoder are marked ‘+' and *-'.

The 5901 Microtach encoder has several mounting options. See the catalog for the mounting option you
require.

Caution
The 5901 Microtach encoder is not suitable for use in a hazardous area.

5901 Microtach

Glass Fiber Optic Cable

To 24 VDC Power Supply

Figure A.7 - Connecting a 5901 Microtach to
the 5901 Microtach Receiver Card

App.A-12
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Wire-ended Encoder Receiver Card (AH387775Uxxx)

The Wire-ended Encoder Receiver Option allows standard encoders to be connected O q
directly to the motor controller and to provide highly accurate speed feedback .
measurement. It mounts directly to the Main Control Board by means of four support ' N .
standoffs and a 10-pin interface connector built into the board. A convenient board-

mounted plug-in terminal block is provided for field connections. e !
Features
 Contains two optically isolated differential inputs for channels A and B. 000000
« Decoding logic to interface the encoder to the microprocessor d D
) ] ) E1- 0 VDC (Isolated) -
» Supplies fixed voltage, isolated encoder power. E?-Supp|yVDC(|so|oted]:X:X_l—
E3 - A Channel
Four cards are available, each designed for a specific encoder voltage: complement XX
H E5 - B Channel
supply requirement. B3 B Complumert XX
Catalog Number Description Figure A.8 - Wire-ended
AH387775U005 +5 VDC encoder receiver option Encoder Receiver Card
card
AH387775U012 +12 VDC encoder receiver option card
AH387775U015 +15 VDC encoder receiver option card
AH387775U024 +24 VDC encoder receiver option card
Specifications
Maximum Frequency 100 K Hz
Receiver Current 10 mA per channel
Input Format Two differential channels in quadrature
(3.5 V minimum)
Encoder Supply 2 Watts maximum
Motor Controller DC Power Supply Loading 1.4 times output power
Terminal Wire Size, Maximum 16 AWG
Terminal Tightening Torque 3.5 pound-inches (0.4 Nm)

Recommended Spare Parts

Keep one Encoder Receiver board as a spare for each type of encoder used. Ensure that the spare's output supply
matches the encoder's supply voltage input. Supplying an encoder with an incorrect supply can damage the encoder.

Electrical Encoder Installation Information

Caution
This option contains ESD sensitive parts. Observe static control precautions when handling, installing,
and servicing this option.

1. Connect the encoder as shown in Figure A.7.

2. Install all wiring as instructed in the Eurotherm Drives Installation Note Sheet (HG050610). Also refer to
drawing HG351946, the Installation Notes which are shipped with the card. Exercise special care wiring the
encoders to the option board due to the low signal levels. Be sure to use three channel twisted pair shielded
cable. Belden 8777 cable is recommended. The shielded cable must be grounded at the onlytroller

3. Refer to Chapter 4 for calibration instructions.
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Application Notes

External Power Supply
In cases when the encoder receiver card or the drive cannot supply enough power for the encoder, use an external
power supply connected directly to the encoder. The supply should be isolated from ground; that is, neither the 0
VDC nor the +VDC should be connected to ground.

Single Ended Encoders
When using single ended encoders:

1. Connect the A and B channels to terminals E3 and E5 as shown in Figure A.7.
2. Jumper terminals E4 (A Complement) and E6 (B Complement) to E1 (0 VDC).

Encoder Types

Option Terminal Standard MI193A
Avtron Manufacturing, Inc.
El: 0VDC A-BLK BLK
All the Avtron encoders, models M738,
M785, M938, and M939, use the same color | % +YDC Supply B -RED RED
code and terminal numbers for interconnec- |[g3. A D-GRN GRN
tion. The standard column lists the normal
color code and terminal numbers. The M193 | E4: A Complement G-YH YEL
does not have terminal numbers but uses the |gs: B E-BLU BLU
same color code.
E6: B Complement H- GRY GRY
. Option Terminal M16 PI M18 PI Model H38
BEI Optical Encoder piion Termind 9 9 ode
Models E25, H25 and L25 use encoders with |E: 0VDC F F 2
the 12 or 15 VDC su_pply. Use the M16 plug [g,. ,vpc Supply D D 3
columns for connecting E25, H25, L25 and
H40 encoders. E3: A A A 4
E4: A Complement C H 7
E5 B B B 5
E6: B Complement E [ 8
Dynapar

The table below lists the series of Dynapar Optical Encoders compatible with the Encoder Receiver Option. Use
encoders with the line driver output for 12 or 15 VDC operation.

Option Terminal | 625 EX625 60 90 H20 6 pin H20 7 pin H20 10 pin
525 60P
526

El: 0VDC F C C BLK A F F

E2: +VDC Supply D A E WHT (B/W) B D D

E3: A A A B RED E A A

E4: A Complement H A Complement G WHT (R/W) C C C

ES: B B B D ORG D B B

E6: B Complement | B Complement H WHT (O/W) F E E
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Appendix B USING THE MAN MACHINE INTERFACE (MMI)

DEFINITION & SCOPE

The Man Machine Interface (MMI) consists of a two line alphanumeric liquid crystal display (LCD) and a four button
keypad mounted on the front of the drive. Drive parameters are monitored in the MMI display window and chang
using the four-button keypad. The keypad allows the user to scroll through the various menus and view or modif
parameters.

Customers may use a personal computer (PC) running the software package ConfigEd to change drive paramet
use the SAM feature of ConfigEd to monitor drive signals. However, the MMI offers the user a quick and easy
method of adjusting drive parameters, tuning the drive, diagnosing faults and monitoring drive operation without using
aPC.

NOTE. The MMI displays drive alarms, diagnostic values and allows you to alter drive parameter
settings. You cannot use the MMI to configure signals to and from the drive olgNtKeetwork.
Refer to the INK ConfigEd manual (RG353321) and th&lK Overview manual (HA350678A) for
instructions on configuring logic and value signals to and from the drive.

USING THE MMI
Access and Adjustment

The MMl is located under a hinged cover at the top of the 590 controller (see Figure 2.3). To open the cover, reach to
the top of the control door and locate an indentation at the top center of the panel. Lightly grasp the cover at the
indentation and gently pull out and downward.

The display of the MMI has a 2-line, 16-character liquid crystal readout designed to provide clear and simple feedback
to the user. The upper line of the display shows the current menu or parameter. The lower line shows the next menu
or parameter or the value/status of the parameter shown on the upper line.

A contrast potentiometer allows the user to adjust the intensity of the MMI display. It is located under the lower panel
below the calibration card (see Figure 6.19). The MENUS::MENU DELAY parameter adjusts the rate MMI items
change. Increasing the value for MENU DELAY slows the rate the menus change.

English is the default language displayed in the MMI. It can be changed to a second language, French, by changing
the parameter MENUS::LANGUAGE to the other selection.

Operation

The four buttons below the MMI display allow the user to scroll through the various menus and view or modify the
parameters. In so doing, the user can easily find information and adjust drive parameters to fit the application of the
drive. Key functions are as follows:

M/menu select Enters the menu or chooses the parameter shown on the second line of the MMI display. This
key will not alter any parameters.

E/escape Exits the current selection and returns to the preceding menu. This key will not alter any param-
eters.
A/up arrow Scroll up through the menus or parameters displayed on the lower line of the display. When

displaying a modifiable parameter on the upper limesither increases its value or selects
another option. These options are shown on the lower line of the MMI display.

v/down arrow Scroll down through the menus or parameters displayed on the lower line of the display. When a
modifiable parameter is displayed on the upper Imeither decreases its value or selects
another option.
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MMI MENU STRUCTURE

The MMI menu is structured as a nested tree and has been designed for users to easily read and set drive parameters.

The main level of the menu system is MENU LEVEL which contains nine main control menus of the MMI. The
following list briefly describes the functions performed in each MENU LEVEL category and refers to the section
within the manual that discusses the menu in depth.

Menu Level Description
Diagnostics Contains the parameters for monitoring the performance or status of the controller. Parameters may
be monitored but not changed in this menu. (See Chapter 6, Troubleshooting.)

Setup Parameters  Parameters for calibrating and tuning the controller for a specific application. (See Appendix C,
LINK Software Block Diagrams.)

Password Allows the user to set password protection for the drive configuration. (See Chapter 5, Start-up and
Adjustment )

Alarm Status Contains parameters for monitoring the fault status of the controller. (See Chapter 6, Troubleshooting.)

LINK Support Contains LINK network configuration information. (Refer to the discussion on PARAMETERES
Appendix C.)

Menus Settings for adjusting the MMl user interface. (See below. )

Parameter Save Menus for saving the current configuration and settings to EEPROM. (See Chapter 4, The LINK
Interface)

Network Access Reserved for LINK system configuration parameters external to the drive to be displayed in the MMI.

(Refer to Appendix C.)
System Displays the software issue level. Also contains menus reserved for advanced drive troubleshooting
and are available only in a restricted password mode. Only qualified Eurotherm Drives personnel
have access to these menus.
Figure B.1 shows the complete MMI menu structure. The complete menu tree is often not needed for most applica-
tions. To simplify your work with the MMI, you can reduce the menu tree size by setting MENUS::FULL MENUS to
DISABLED. The reduced list of menus is identified in Figure B.1 by flhén"the right side of the menu box.

The parameter MENU DELAY in MENUS sets the delay, or response time of the LCD when any pushbuttons is
pressed. The default is set to 30 and can also be adjusted willEMié SPEEparameter in Configed under the
PARAMETERSoftware block. A higher value increases the menu delay time. The setting is unavailable in SAM.

Enter MENU LEVEL by pressing the M key from the default start up display. Scroll through the menus within the
main level by pressing the or v key. Press the M key again to enter any of the menus within the main MENU
LEVEL.

Upon scrolling to the desired sub-menu item, use the M key again to choose the parameter or option sub-menu, then
use thea and v keys once again to modify the value or option, or select another sub-menu. When finished, use the E
key to back out of the menu structure, first to the sub-menu, then the main menus until you reach the starting screen,
MENU LEVEL.

EXAMPLE. From the default start up menu, press M to enter MENU LEVEL,; prese key once to
advance to the SETUP PARAMETERS menu item. Press the M key again to enter the SETUP
PARAMETERS sub-menu. Use the or v key to scroll through RAMPS, AUX 1/O, etc.

DEFAULT SETTINGS (4-BUTTON RESET)

All 590 DRV LINK drives are shipped with a common set of default parameter settings designed for standard speed
control of a DC motor. These default settings are listed in Appendecies C, D, E and F. They are stored in the drive's
EPROM, a memory location inaccessible to the user. As such, you can reload, but cannot alter the default settings.

If necessary, you can reload default settings by performing a 4-button reset. A 4-button reset is useful when you have
incorrectly changed many parameter settings and wish to quickly reload default settings rather than individually
change each parameter back to its original value.

To reset the drive's parameters, hold down all four MMI buttons (M,EY) while reapplying control power. This
downloads the default settings from the drive's EPROM memory to the drive's operating memory location (RAM).
Any parameter values previously saved in EEPROM using PARAMETER SAVE remain unchanged.
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NOTE. The default settings overwrite the EEPROM settings only when performing a PARAMETER
SAVE subsequent to a 4-button reset.

Caution
Be certain to save the default drive parameters to EEPROM with PARAMETER B#Yi&diately
after performing a 4-button reset. Otherwise, any incorrect parameters settings will reload to RAM
when control power is cycled.

Refer to Chapter 4 for details on saving parameters, drive memory locations and documenting configurations.

== | E | (M| h—)

SSDLINK/590 |« > Diagnostics —> Ramps ° |« > Ramp Accel Time
enu Leve — Field Control @ ——  Ramp Decel Time
— Aux1/O — Ramp Hold
— Field Control @ — Ramp Input
— Current Profile — % S-Ramp
> SetupParameters |<— StopRates 1 Ramping Thresh.
S Calibration — Auto Reset

— External Reset
Spd. Fbk. Reset
L Min Speed

— Inhibit Alarms
— Current Loop
— Speed Loop
— Standstill

e Setpoint Sum

—> Password —> Enter Password @
— Clear Password

A
v L Change Password

—> Last Alarm e

— Health Word
L Health Store

> AlarmStatus ||

> LINK Support —>»  Network Access
—  Stop On Net Fail
——  Stop/Module Fail
—  Stop/Module Refg

— Node Type
FullMenus @
—> Menus
<_‘_—> Menu Delay

—| Parameter Save

—> Network Access

L » System <—>| Software °

® Displayed when FULL MENUS is DISABLED.

Figure B.1- Basic Menu Tree
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Appendix C L/NK SOFTWARE BLOCK DIAGRAMS

The 590LINK DRV drive parameters are organized in the ConfigEd software block diagram into 14 software blocks. Each
software block is dedicated to a specific aspect of drive control. The sections in this appendix discuss each of the 14 softwar
blocks and includes a block diagram showing each software block's I/O slots and their corresponding MMI parameters. The
description of each block also contain illustrations, demonstrating the steps required to access the parameter through the
MMI, and tables, describing each parameter and its MMI equivalent. Where relevant, a section will include timing diagrams.

The fold out drawing at the end of this appendix shows the drive's complete ConfigEd software block diagram. A
diagram of the MMI menu tree appears in Appendix B and a complete parameter listing, sorted alphabetically, appears
in Appendix D (grouped by MMI menu) and Appendix E (arranged by ConfigEd software block title).

Parameters in the software block diagram of thel388& DRV are grouped by control functiowhereas the MMI menu
structure is organized dhe basis of keypad function with each menu dedicated to a different MMI functioosin

cases, the ConfigEd software blocks have an MMI menu or sub-menu equivalent. For instance, the ConfigEd software
block RAMPSorresponds directly to the MMI sub-menu SETUP PARAMETER:: RAMPS.

NOTE. Some drive parameters can be set only through ConfigEd, and cannot be accessed through the
MM, or through SAM.

NOTE. For clarity, all references to MMI parameters, menus or sub-menus appear in this manual in
capitalized TIMES NEW ROMAN type. Any reference to a function, feature or parameter associated
with or accessible through ConfigEd or SAM appears in this manual in capit@i2edRIERtype.

This list shows th&INK software block equivalent of each MMI menu or sub-menu.

ConfigEd Software Block MMI Menu or Sub-menu
LINK outputs ofall software blocks DIAGNOSTICS
CLAMPS (under SETUP PARAMETERS:: CURRENT LOOP)
CURRENTOOP SETUP PARAMETERS:: CURRENT LOOP
none (withinCURRENTOOR SETUP PARAMETERS:: CURRENT PROFILE

*none (withinCURRENTOOR SETUP PARAMETERS:: INVERSE TIME
none SETUP PARAMETERS:: AUX I/O
EXTERNALENABLES (under SETUP PARAMETERS:: CURRENT LOOP)
FEEDBACK SETUP PARAMETERS:: CALIBRATION
FIELD SETUP PARAMETERS:: FIELD CONTROL
HEALTH ALARM STATUS
HEALTH SETUP PARAMETERS:: INHIBIT ALARMS
NETWORKCCESS NETWORK ACCESS
PARAMETERS LINK SUPPORT
PARAMETERS MENUS
PARAMETER&EEPROM parameter save) PARAMETER SAVE

* PEEK SYSTEM:: PEEK
RAMPS SETUP PARAMETERS:: RAMPS
SPEEDLOOP SETUP PARAMETERS:: SPEED LOOP
STANDSTILL SETUP PARAMETERS:: STANDSTILL
START-STOP SETUP PARAMETERS:: STOP RATES
SUMMING SETUP PARAMETERS:: SETPOINT SUM
none PASSWORD

* These functions appear in the restricted password mode only.
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CLAMPS
NOTE. TheCLAMPSsoftware block parameters are located in the CURRENT LOOP MMI sub-menu.
The CLAMPSsoftware block limits the positive and negative current dema@USRENTOOR

CLAMPS
2069 Positive Clam Pos | Clamp
Current Limit ostiv P X D6
(from CURRENT LOOP) L ’
> -1 H Neg | Clamp
2068 Negative Clamp | | X o] D:7
162 Bipolar Clamps | . L
o Current Loop
KEY
Diagnostic No. D:nn
MMI Diagnostic Parameter ‘
MMI Diagnostic Parameter/ConfigEd
Ourpmog stic Parameter/Config O
ConfigEd Output O
Test Point 0

Figure C.1- CLAMPSSoftware Block

CURRENTIMIT (from CURRENTOOR symmetrically scales the positive and negative clamp parameters. By
default,BIPOLAR CLAMPSs DISABLED and the clamps are symmetrical. OR®SITIVE CLAMPsets the clamp
limits. WhenBIPOLAR CLAMPSs ENABLED, the clamps are asymmetrical so P@SITIVE CLAMPsets the
maximum positive current demand adEGATIVECLAMPsets the maximum negative current demand.

Caution
Always setPOSITIVE CLAMPalgebraically higher thaNEGATIVECLAMP Otherwise NEGATIVE
CLAMPcan be inadvertently set to a positive value which can cause a runaway condition.

CLAMPSacts independently of the other drive current limit parameters. A lower current limit parameter value will
override aCLAMP Setting.

Input Parameters
Slot Name Description MMI/SAM Range LINKRange Default
2069 POSITIVE CLAMP Positive current clamp when BIPOLAR CLAMPSs +100.00% +100.00% 100.00%

ENABLED. Clamps both the positive and negative
current demand when BIPOLAR CLAMPSs DISABLED.

2068 NEGATIVECLAMP Negative current clamp when BIPOLAR CLAMPSs +100.00% +100.00% -100.00%
ENABLED. Has no affect when BIPOLAR CLAMPSs
DISABLED.

162  BIPOLARCLAMPS Selects between bipolar and unipolar clamps. ENABLED/DISABLED 1=ENABLED DISABLED
DISABLED: POSITIVE CLAMPsymmetrically clamps 0=DISABLED

current demand. ENABLED: POSITIVE CLAMR
NEGATIVECLAMPwork independently.
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Inputs and Outputs

Description

CURRENT LOOP

The CURRENT.OOPsoftware block calculates the signal that produces the firing

590 LINK
MENU LEVEL

phase angle for the drive's thyristors. The current demand is supplied from eith

the SPEEDLOOPsoftware block in speed control applications or, externally, for
direct torque control of the motor. Four different clamps limit the current deman

MENU LEVEL
DIAGNOSTICS

positive and negative clamps, current profile and inverse time overload.

The inputs are:

MENU LEVEL
SETUP PARAMETERS

» SPEEDLOOPOUTPUTrom SPEEDLOOP
» current feedback sensed from the AC current transformer;

SETUP PARAMETERS
RAMPS

» the positive and negative current limit clamps fromGhaAMPS
« AUXCURRENDEMANDor adding in an auxiliary current demand;

SETUP PARAMETERS
SETPOINT SUM

 QUENCHan enable/disable input; and

 EXTERNALCURRENDEMANDwhich allows the user to provide a direct

SETUP PARAMETERS
STANDSTILL

current demand for torque control.

The main output is the mot&dRMATUREURRENTIt can be monitored as an
analog voltage on control board terminal A6. Terminal A6 is usually reserved fq

meter display. Armature current is also available as a test point (see Figure 6.155-

SETUP PARAMETERS
SPEED LOOP

ARMATUREURRENTan be either unipolar or bipolar depending on the setting
IA UNI-BIPOLAR . In general, this parameter is set to bipolar for regenerative

SETUP PARAMETERS
CURRENT LOOP

drives and unipolar for nonregenerative modélsOBALQUENCHhdicates
whether the current loop is enabled and producing armature current.

When running in armature voltage feedback, the drive uses the motor back EM

590 LINK
MENU LEVEL

speed feedback. Back EMF equals armature volts minus armature current losses

The amount of armature current loss compensation is 48 BBOMPENSATION
EXTERNALENABLESsupplies the input current demandddRRENTOOR The

MENU LEVEL
DIAGNOSTICS

default signal is for speed control aBBREEDLOOPOUTPUTis supplied. For
current control, ssEURRENDEMANIENABLEto TRUE and connect the current

MENU LEVEL
SETUP PARAMETERS

demand directly tEXTERNALCURRENDEMAND

NOTE. The SAM parameter and MMI diagnostic CURRENT DEMAND
corresponds to thielNK input EXTERNAL CURRENT DEMAND when

SETUP PARAMETERS
RAMPS

CURRENT DEMAND ENABLE is TRUE, and corresponds to SPEED

LOOP OUTPUT when CURRENT DEMAND ENABLE is FALSE.

SETUP PARAMETERS
AUX1/O

A A A A I A A A A A A

AUXCURRENDEMANI» available for adding a current trim signal.

Four separate clamps — current profile, positive clamp, negative clamp, and
inverse time overload — limit the current demand. They function independently

SETUP PARAMETERS
FIELD CONTROL

The lowest setting clamps the current demand during normal control.

NOTE. During a program stop, PROGRAM STOP | LIMIT overrid#s

SETUP PARAMETERS
CURRENT PROFILE

current limit settings.

CURRENTIMIT symmetrically scales the paramete@SITIVE CLAMPandNEGATIVECLAMP BothPOSI-

TIVE CLAMPandNEGATIVECLAMPare located in thELAMP Ssoftware block.

Current Profile scales the current limit for applications where motors have a reduced ability to commutate the arma-

ture current at low field currents. Normally this is required when using field weakening.

NOTE. The MMI has a dedicated sub-menu, SETUP PARAMETERS:: CURRENT PROFILE for the

current profiling parameters.
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INVERSETIME sets a time dependent threshold for overload current capability. The drive can produce current over
this amount based on an inverse time curve. If set for 110%, the drive can produce 200% full load current for 10
seconds, drop to 150% for 60 seconds, then diminish to 110% rated current. The drive will then run at 110% full load
current indefinitely.

Caution
SettingINVERSETIME beyond its default setting of 110% can cause motor and equipment damage and
possible injury to personnel. Do not change this parameter without first consulting with the Eurotherm
Drives service department.

REGENVIODEhanges a regenerative drive to non-regenerative (2-
quad mode) control by disabling the reverse thyristor bridge. This — 200
prevents regenerative drive operation and the ability to run the motér ]

in reverse. 150 4

The AUTOTUNEHEunction automatically tunes the current loop to a 100 4

specific motor for optimum response. It setsRROPORTIONAL
GAIN, INTEGRALGAIN andDISCONTINUOU$arameters (refer
to the AUTOTUNE procedure in Chapter 4).

Four current profiling parameters allow the user to customize the 10 60

current demand over a defined speed range. \BR&EDFEED- Fiqure C.3 T'I'r?\féfgg%”lcrt)e Oberation
BACKexceedCURRENPROFILE SPEEDBKPT1, the current 9 ' P

profile begins scaling the current demand as s&@WRRENT

PROFILEI MAX As SPEEDFEEDBACHKnNcreases toward

CURRENPROFILE SPEEDBKPT2, the current demand drops@JRRENTPROFILE | MIN. The current demand
remains at this point if speedceedCURRENPROFILE SPEEDBKPT2.

Full Load Curren

Input Parameters

Slot Name Description MMI/SAM Range LINKRange Default

101  AUTOTUNE Toggles the AUTOTUNIprocedure on and off. ON/OFF 1=ON, 0=OFF OFF

2116 AUXCURRENT Additional current demand input. Corresponds tothe  +200.00% +100.00% 0.00%
DEMAND ADDITIONAL DEM in the MMI.

2081 CURRENTIMIT Symmetrically limits the current demand. 0.00 to 200.00% 0.00t0100.00% 100.00%

75 REGENJODE When disabled, sets the drive for non-regenerative, ENABLED/DISABLED 1=ENABLED ENABLED

2-quad mode operation. (regen)
O=DISABLED
(non-regen)

2120 CURRENTOOP Integral gain for armature current Pl loop. 0.00t0 200.00 0.00t0100.00% 3.50
I GAIN

2119 CURRENTOOP Proportional gain for armature current Pl loop. 0.00t0 200.00 0.00t0100.00% 45.00
P GAIN

2135 CURRENPROFILE Current limit value at or below SPEEDBKPT1 0.00 to 200.00% 010100.00% 200.00%
I MAX IMAX BRK 1(SPD1) in CURRENT PROFILE MMI sub-menu

2136 CURRENPROFILE Current limit value between SPEEDBKPT1 and 0.00t0 200.00% 010100.00% 200.00%
I MIN SPEEDBKPT2 (IMAX BRK 2 (SPD2) in CURRENT

PROFILE MMI sub-menu).

2127 CURRENPROFILE Speed breakpoint 1where current profiling begins. 0.00t0 100.00% 01t0100.00% 100.00%
SPEEDBKPT1 SPD BRK 1{LOW) in CURRENT PROFILE MMI sub-menu.

2131 CURRENPROFILE Speed breakpoint 2 where current profiling begins. 0.00t0 100.00% 010 100.00% 100.00%
SPEEDBKPT2 SPD BRK 2 (HIGH) in CURRENT PROFILE MMI sub-menu.

2122 DISCONTINUOUS- Sets the boundary between the discontinuous and 0.00 to 200.00% 0.00t0100.00% 12.00%
CONTINUOUS continuous regions of the current signal.

#2080 EXTERNALCURRENT External current demand input. Enabled only when +200.00% +100.00% 0.00%

DEMAND CURRENEMANIENABLEnput is TRUE.
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Input Parameters
Slot Name Description MMI/SAM Range LINK Range Default

* 2121 FEEDFORWARD Feed forward termused for open loop current 0.10to 50.00 0.00t0 100.00% 200
control. Indicates whether a successful
AUTOTUNIas been performed.
2.00=no AUTOTUNER.22 =drive has

been AUTOTUNEd.
243 IA UNI-BIPOLAR Changes CURRENTFEEDBACKutput from Unipolar=OFF 1=ON (bipolar) bipolar
bipolar to unipolar. Corresponds to MMI Bipolar=ON 0=OFF (unipolar)
parameter ARMATURE | in CALIBRATION
sub-menu.
* 2138 INVERSETIME  Sets the amount of current the drive can +200.00% +100.00% +110.00%

produce indefinitely on a time-inverse
overload current capability curve from 200%
full load current.

2126 IR COMP Offsets the motor IR drop to improve speed 0.00 t0 100.00% 0t0100.00% 0.00%
regulation when running in armature voltage
feedback. Locatedin the CALIBRATION
sub-menu in the MMI.

# 38 QUENCH Resets the drive's speed and current loops Quenched=current OFF T=quenched (OFF) enabled
to zero. Unquenched=current ON O=unuenched [ON]  (unquenched)

#These parameters cannot be changed through the MMI.
* MM parameter available only in the password protected mode.

Output Parameters

LINK Name Description SAM Range LINK Range Diagnostic
GLOBALQUENCH AND-ed function output of ConfigEd Quenched=current OFF T=current OFF DRIVE ENABLE
QUENCIihput A5, enable, drive healthy Unquenched=current ON O=current ON
and MMI parameter AUX ENABLE.
ARMATUREURRENT  Drive armature current feedback. +100% = +200% Current Fbk +100.00% (bipolar) CURRENT
if IA'UNI-BIPOLAR set to bipolar; or FEEDBACK

010 100% = 0 to 200% Current Fbk 0to 100% (unipolar)
if IA UNI-BIPOLAR set to unipolar.
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EXTERNAL ENABLES

EXTERNALENABLEShas only one inpuCURRENDEMANIENABLE which switches the current demand input to
CURRENTOOPfrom SPEEDLOOPOUTPUTi0o EXTERNALCURRENDEMANDSetCURRENDEMANIENABLE

to ENABLE to selecEXTERNALCURRENDEMANDvhen running in torque control. Set it to DISABLE when
running in speed control.

External Current Demand

(from CURRENT LOOP)
EXTERNAL ENABLES
4048/89 Current Demand Enable |
.- > Current Demand
Speed Loop Output
(ﬁom SPEED LOOP) (to CURRENT LOOP)

Figure C.4 - EXTERNALENABLESSoftware Block

NOTE. When the€ URRENDEMANIENABLESIot is enabled, the drive tranfers control of Current
Demand to thEXTERNALCURRENDEMANIDNnput (slot 2080) only after tHeINK network updates
the data at slot 2080. Until then, t8REEDLOOPOUTPUTwrites to the Current Demand.

Input Parameters

Slot Name Description MMI/SAM Range LINK Range Default
89/4048 CURRENDEMAND Switches the current demand of CURRENT external/internal T=external (enable) internal
ENABLE LOOKom SPEEDLOOPOUTPUTo O=internal (disable)

EXTERNALCURRENDEMANIEquivalent
to | DMD. ISOLATE MMI sub-menu
CURRENT LOOP.
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FEEDBACK

The FEEDBACKs oftware block selects and calibrates the motor speed feedback. Refer to the Speed Calibration section

Armature Voltage , IR Compensation
to SPEED LOOP from CURRENT LOOP
FEEDBACK fo e ’
) to HEALTH 0 4:_@ | Speed Feedback Alarm Level 2158
Back EMF—‘
D:31 Cal Armature Voltage 2151 _
[ 108 Speed Fbk Select | &l
Terminal Volt
Speed e e @1— — (+—— VA/100
to SPEED LOOP | Feedback Sl Y D:30
———— | % Je— o
D:2 | A
_ rmature
IZ Analog Tach +Cal 2279 ] A
Zero Offset - Analog Tach -Cal 2280
(from SPEED LOOP) | 109 Encoder Sign | Cal Analog Tach 2152
Analog Zero Offset 2281 =]
Analog Tach
Feedback Tach Input AC & DC
eedbac ° ach Inpu X X é To(;h Cal
D:32 Option PCB
Cal Encoder Lines 129
Cal Encoder RPM 2150 "
. toHEAITH Digital Tach ° Encoder FEX @5 Mlé:rqgct)%%hror
D:33 ] ] Interface
Zero Speed Option PCB
At Zero Speed [ D:12
(from STANDSTILL)
KEY
Diagnostic No. Dinn
MMI Diagnostic Parameter .
MMI Diagnostic Parameter/ConfigEd
Ovtput © | Figure C.5- FEEDBACKOoftware Block
ConfigEd Output O
Test Point O 590 LINK
MENU LEVEL
MENU LEVEL
in Chapter 4 for instructions on adjusting these parameters. DIAGNOSTICS
NOTE. TheFEEDBACHKarameters can be found in the MMI under the SETUP| MENU LEVEL
PARAMETERS:: CALIBRATION sub-menu. SETUP PARAMETERS
o e SETUP PARAMETERS
Description RAMPS

SPEEDFEEDBACKSELECTdetermines the speed feedback source. The default,
ARMATURKEOLTAGH-EEDBACKauses internal circuitry to derive speed feedback. iﬂf:}rgRAMETERS
SelectENCODERVvhen using either a Microtach or a wire-ended electrical encoder for

speed feedback. Sele&fNALOGIACHwhen using an AC or DC tachometer generator t| SETUP PARAMETERS

measure motor speed. FIELD CONTROL
CALANALOGTACH ANALOGIACH+CAL, ANALOGIACH-CAL andANALO&ERO SETUP PARAMETERS
OFFSETcalibrate analog AC and DC tachometer generaME€ODERPMand CURENII ARSI
ENCODERINES scale electrical encoders and Microtadb8L ARMATURE OLTAGE [ g10p pARAMETERS
tunes the armature volt calibration switch settings on the drive control board. STOP RATES

The featureANALOG@ ACHAVERAGINGaverages the current tachometer generator [ ser(p pARAMETERS
signal with the previous average to generate a more stable feedback signal. When | CALBRATION
enabled, it improves steady state speed stability but may degrade dynamic speed response
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of the drive. To enable this feature, you must use ConfigEd and download it to the drive WitB AL command.
It can be set through the MMI in the restricted password mode. It cannot be set in SAM.

The drive compares tHRACKEMFwith the scaleGPEEDFEEDBACKIf the scaleiSPEEDFEEDBACHKSs greater
than theSPEEDFEEDBACKALARM_EVEL, the drive triggers a SPEED FEEDBACK ALARM.

Input Parameters

Slot Input Parameter Description MMI/SAM Range  LINKRange Default
- ANALOGACH Averages tach feedback signal to produce a more ENABLE/DISABLE DISABLED
AVERAGING stable feedback signal.
2279 ANALOGACH+CAL Scales the motor speed feedback 0.9800 to 11000 89.00t0100.00% 10000
curve for non-linearity
at high forward speed.
2280 ANALOGACH-CAL Scales the motor speed feedback curve 0.9800 to 11000 89.00t0100.00% 10000
for non-linearity at high reverse speed.
2281 ANALOG@EROOFFSET  Nulls out nonzero tachometer generator feedback ~ +5000% +5000% 0.2000%
voltage at zero speed.
2152 CALANALOGACH Scales the motor speed to read 0.9800 to 11000 89.00t0100.00% 10000
100% at the actual required speed.
2151 CALARMATURE Scales the armature volts to read 100% at 0.9800to 11000 89.00t0100.00% 10000
VOLTAGE the base motor armature voltage. Fine tunes
the armature voltage switch scaling.
129 CALENCODERINES Set to the encoder's lines per revolution. 10 to 5000 lines 0to 5000 ordinal 1000 lines
2150 CALENCODERPM Set to the motor's maximum speed. For use 0 to 6000 RPM 0to 32,767 ordinal 1000 RPM
with electrical encoder or Microtach feedback.
109 ENCODERBIGN Allows the speed feedback signal to be POSITIVE/NEGATIVE 1=POSITIVE POSITIVE
reversed. The MMI equivalent for this parameter is O=NEGATIVE
located in the SPEED LOOP sub-menu.
2158 SPEEDFEEDBACK The threshold that the difference between speed 0.0t0100.00% 0.00t0100.00%  50.0%
ALARMLEVEL feedback and back EMF voltage must exceed
before the speed feedback alarm activates.
108  SPEEDFEEDBACK Selects the source of the speed feedback signal. 0=ARM VOLTS FBK 0 to 2 ordinal ARM
SELECT The MMI equivalent for this parameter 1=ANALOG TACH VOLTS FBK
is located in the SPEED LOOP sub-menu. 2=ENCODER

* MM parameter available only in the password protected mode.
Output Parameters

LINK Name Description SAM Range LINKRange MMI Diagnostic
ANALOG ACHFEEDBACK Scaled analog tachometer generator feedback +120.00% +100.00% TACH INPUT
DIGITAL SPEEDFEEDBACK  Digital encoder feedback. +6000 rpm +100.00% ENCODER
SPEEDFEEDBACK Scaled speed feedback. +120% +100.00% SPEED FEEDBACK
ZEROSPEED Logic signal indicating whether speed feedback TRUE/FALSE 1/0 AT ZERO SPEED

is greater than the STANDSTILL THRESHOLD
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FIELD

The 590 LINK DRV powers the motor field through a single phase,full-wave, half-controlled thyristor bridge circuit.
The drive can control the motor field three ways:

1. open loop voltage control;

2. closed loop current control;
3. closed loop current control with motor field weakening (for extended speed range motors).

Main Field Control Parameters

FIELD ENABLEenables and disables the motor field thyristor circuitry. For most applications, the field circuitry is
enabled and the 590NK DRV powers the motor field. Disable the field circuitry when the drive is controlling
permanent magnet field motors or when the motor field is powered independently.

NOTE. The drive software prevents disabling the field \wifiLD ENABLEwhile the drive is started.

Any alarm condition also immediately disables the field control circuity. Disabling the field automatically overrides
theFIELD FAILURE alarm.

The controller can deliver reduced power to the motor field after the drive is stopped byFEtiDgQUENCH
MODEo STANDBY This reduces the firing signal to the field thyristor bridge by 50%. Use this feature to keep the
motor warmed up while the drive is stopped. Setting this paramepyENClHisables the field control circuitry

when the drive stops.

TheFIELD QUENCHELAYsets a delay-off time for the field control circuity. After the drive stops, the controller
delivers full power to the field during the delay time, then drops to a reduced field péerf QUENCHIODES
set toSTANDBYor to zero field power if set QUENCHSetFIELD QUENCHDELAYto a non-zero value to ensure
that the motor can generate stopping torque in dynamic brake applications.

CALFIELD CURRENTine tunes the field current switch or resistor scaling on the drive calibration card.

NOTE. CAL FIELD CURRENTorresponds to FIELD | CAL in the SETUP PARAMETERS::
CALIBRATION sub-menu in the MMI.

Field Voltage Control

FIELD CONTROIMODEselects the field control mode between VOLTAGE and CURRENT control. The default
selection is VOLTAGE control.

In VOLTAGECONTROImode, the drive provides open-loop phase angle control of the field. FIELD RATIO sets the
DC field voltage as a ratio of the AC field supply. Divide the desired motor field voltage by the field AC supply
voltage (RMS value) and multiply by 100 to correctly set FIELD RATIO. The chart below gives the settings required
for common motor field voltages for different supplies.

NOTE. The maximum amount of DC voltage the field control thyristor bridge can generate is only 90%
of the AC input RMS voltage:

VDC rieto = VACsurriy X [FIELD RATIQ], where VAGurrLy= Vrus
[VDCwmax = Vrus X 0.90 if FIELD RATIO is set to 100%]

Field Current Control and Field Weakening

SettingFIELD CONTROMODEo CURRENTONTROIenables an internal field current Pl control loop which
accurately regulates the motor field current. The loop compéeed DEMANDB- or the loop's setpoint— to the
scaledrFIELD CURRENTeedback signal. THEIELD DEMANIDDarameter is generally set to 100% (the default), but
is changed in some applications such as with counter EMF winders. Proportional and integral terms process the
resulting error to generate the correct phase firing angle for the field thyristors. The field PI block output, FLD

App. C - 10 590 DRV LINKDC Drive Product Manual



Appendix C LINK Software Block Diagrams

v_UO_m w‘_O\,\L“_OW _O:COU _U_m_n_ -9D ®‘_D@_u_

] Ju104 459]

@) indinQ p3byuod

ndino

:P_OOm uoyp.qlP5 EO._t O p3b1yuo) /190wy u_:o:mn“_o IWW

Jorgpesy . JajewnID d1souboIqg WW AV_UM\&MM_WH_DM_Of
juan) plel4 wq o 2lisouBoIg 150
7 A
( 1
juain)
PRI /Mqd 1 PRl juaun) p4|PD  ¥SIT _
A 4
Aojaq Yuen pl4 ¥1LT = 18|14 {W3g
21 %o—_up_w_ﬂmwwwzfu a|qoug SpoW Ypuen P4 59 7T I/ _n_ ] lojowy
’ w:_vo;U SAlQ juiodyag pjal4 |oio] ! —
’ /pubwaq p|oty 601494 439 (23
ﬁ | Jo Pueno | poo1yqidwdg &
o N\x | o | pupwagplely 6607 $J|OA WY XDW e
AqGpuRiS > uoS 501z uPS J3 oLz
_Q%ou read —o uibg) doug 9012 Bo74W3 6012
o o:;M T Nig poe14W3 801Z
prom B
3 Sl mel e e iyl
Pl 4 X S1|oA 10ip|nBay pjaly S|qPUIAPSM Pl 65
ﬁ _L|A olypy plel4 suz |
QEIVIINT
3s|nd YOS PIe!4 oL s
|qou3 w_@ SWID|y
pPe WT |ddng SPOW 4D PId 5§
1z:d ~— s|qoug p|al4 9¢
. J

TOJINOD a13id

App. C - 11

590 DRV LINK DC Drive Product Manual




Appendix C LINK Software Block Diagrams

FIRING ANGLE, can be read in the MMI onlPROPGAIN andINT GAIN set the loop response for stable current
regulation.

NOTE. The Configed parametelfELD DEMANIZorresponds to the MMI parameter SETPOINT
under SETUP PARAMETERS:: FLD CURRENT VARS.

FIELD WEAKENIN&NABLEallows DC motors designed with extended speed capability to operate in the field
weakened or constant horsepower control range. Enabling this parameter introduces another control loop, the armature
Pl loop, into the control process to help generate the total field current demand signal for the field current Pl loop.

NOTE. For field weakening control, enalfliEELD WEAKENING&NABLEand seFIELD CONTROL
MODEo CURRENTONTROL

This outer armature Pl loop filters the moBACK EMF— or the motor armature voltage after compensating for IR
losses— and compares itMAX ARMATURE VOLTSThe parameterSMF LEAD, EMF LAGandEMF GAIN

process the difference between the two sighéfsX ARMATURE VOLT® set as a percentage of the drive's cali-

brated armature voltage to the level at which field weakening begins. Normally, the drive is calibrated for the armature
voltage at base speed and this parameter is set to 100%. The result is &dHe®d DEMAND which is also

normally left at its default value of 100%. The sum of these two signals, biNKeoutputTOTAL FIELD SET-

POINT, is the total field current demand signal for the field current Pl loop.

NOTE. TOTAL FIELD SETPOINT corresponds to the MMI diagnostic FIELD DEMAND.

When the motor runs below base spdACKEMFis lower thartMAXARMATURKOLTSand the armature Pl is

saturated at +100%. This signal is added féEA.D DEMANDf +100% so thal OTALFIELD SETPOINTIs

clamped inLINK at +100% and the drive regulates the field current normally. As the motor speed increases past base
speedBACKEMFattempts to rise aboWAXARMATURKEOLTSand the armature Pl integrates down in value,
eventually going negative and trimmim@TALFIELD SETPOINTto a value less than +100%. The current Pl loop

then regulates the field field current at this oW TALFIELD SETPOINTvalue to weaken the motor field. As the

drive speed demand continues to increase, the motor speeds up until the armature PI output reaches the MINIMUM
FIELD CURRENT clamp setting. This scales the field weakening range and limits the field current from dropping

further.
Input Parameters
Slot Input Parameter Description MMI/SAM Range LINK Range Default
2151 CALFIELD CURRENT  Fine tunes the current loop scaling 0.9800 to 11000
BEMA-BKLEAD Lead time of the BEMF filter. 0.9800 to 11000 89.00t0100.00% 10000
R BEMA-BKLEAD Lead time of the BEMF filter. 0.9800 to 11000 89.00t0100.00% 10000
2110  EMFGAIN Adijusts gain of armature control loop when in 0.00 TO 100.00 0.00t0100.00% 0.30
field weakening.
2109 EMFLAG Lag time adjstment of armature control loop when 0.00 to 200.00 0.00t0100.00%  40.00
in field weakening.
2108 EMFLEAD Lag time adjstment of armature control loop when 0.10TO 50.00 0.00t0100.00% 200
in field weakening.
55  FIELD CONTROMODE  Selects between open loop, phase angle VOLTAGE ~ VOLTAGE CONTROL/  1=VOLTAGE VOLTAGE
CONTROL or closed loop CURRENT CONTROL. CURRENT CONTROL CONTROL CONTROL
O0=CURRENT
CONTROL
2099 FIELD DEMAND Sets the setpoint for the current Pl control loop 0.00t0100.00% 0.00t0100.00%  100.00%

when in CURRENTONTROmode. Added to the
armature Pl loop output when FIELD WEAKENING
ENABLEs enabled. Equivalent to

FLD CURRENT VARS:: SETPOINT in the MMI.

56 FIELD ENABLE Enables and disables the drive motor field control. ENABLE/DISABLE 1=ENABLE ENABLED
0=DISABLE

*Not available in MMI or SAM; set only in ConfigEd
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Input Parameters
2114  FIELD QUENCHDELAY  Sets the period the field is kept on when the driveis 0.0 to 600.0 seconds 0.00 seconds
disabled. When using dynamic braking, the field must
be kept on after the drive is disabled until the motor
reaches zero speed.

65 FIELD QUENCHWODE When QUENCHED the field is entirely disabled when  QUENCHED/STNADBY  1=STANDBY QUENCHED
the drive is disabled. In STANDBY, the field output 0=QUENCHED
reduces is 50% of the ACRMS field supply when the
drive is disabled.

2115  FIELD RATIO Sets the ratio of the output DC field voltage to the 0.00t0 100.00% 0.00t0100.00%  67.00%
RMS field supply voltage when FIELD CONTROL
MODEs set to VOLTAGECONTROL

59 FIELD WEAKENING Enables the field weakening control. ENABLE/DISABLE 1=ENABLE DISABLED
ENABLE 0=DISABLE

211 MAXARMATUREOLTS  Sets the voltage level where field weakening begins  0.00 to 100.00% 0.00t0100.00% 0.00%

2112 MINFIELD CURRENT  Minimum value of field current for maximum speed.  0.00 to 100.00% 0.00t0100.00%  10.00%

2106 PROPORTIONAGAIN Proportional gain adjustment of the current Plloop.  0.00 to 100.00 0.00t0100.00 0.10

2105 INTEGRALGAIN Integral gain adjustment of the current Pl loop. 0.00t0100.00 0.00t0100.00 128

Output Parameters

LINK Name Description SAM Range LINKRange MMI Diagnostic
FIELD CURRENT Scaled motor field current feedback. +100.00% 0.00t0100.00% FIELD | FBK.
TOTALFIELD SETPOINT Sum of FIELD DEMAND and armture volt Pl loop 010100.00% 0.00t0100.00% FIELD DEMAND

output when FIELD WEAKENING is enabled; equal
to FIELD DEMAND when FIELD WEAKENING is

disabled.
Status of field control circuit. ENABLE/DISABLE - * FIELD ENABLE
Firing angle of field thyristors. Oto 22DEG *FLD. FRING ANGLE

* Diagnostic unavailable in SAM and not available as a LINK output.
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HEALTH

The HEALTHSsoftware block contains latched and unlatched bits indicating the health status of the drive, a drive ready
signal and registers used for decoding specific drive alarm messages. You can also inhibit several of the 14 continu-
ously monitored drive alarms so that drive operation is not interrupted if the alarm trips.

NOTE. The HEALTH output parameters are found in the ALARM STATUS menu of the MMI. You
can inhibit alarms in the MMI under the SETUP PARAMETERS:: INHIBIT ALARMS sub-menu.

WARNING!
Do not inhibit alarms if there is any danger to personnel or equipment.
Drive Started Hardware Health Signals
HEALTH (from START-STOP)

|| Speed Feedback Alarm Enable 95|

Automatic First Fault |
to Enable ] Ready Flag Supply Sync Alarm Display { from FEEDBACK
AC Failed
_I Encoder Alarm Enable 174 |

Autotune Error Digital Tach
| Health Word Encoder Fail { (from FEEDBACK)
Heatsink Trip
Health Store LINK Network ?c:: E:p Dhelclzl g;}g
Missing Pulse Stall Trip Alarm Enable 171] ) ol Thresho T
Health Store Motor Overspeed ‘5\“’” Trip Armature Current
Bitmap Over | Trip \ T
Overvolts (VA) D:15
Phase Lock Link Network Alarm Enable 107 | At Zero Speed
Health LED VHeolfh Flag o G [from STANDSTILL)
Spd Feedback -
*:E Unlatched Stall Trip TripReset 172 |
Health Flag Drive
— - Start
Coast KEY
reT =" 1 Stop oi )
\ ' D iagnostic No. Dinn
—\ t ‘/R‘L\~ t Filter MM\ Diagnostic Parameter [ ]
J/ Start v 1 \./ ! '+ MM Diagnostic Parameter/ConfigEd
Contactor W T= OpPower ! Output ® 590 LINK
I_ _Board _1 ConfigEd Output
B CDJ MENU LEVEL
Coast Thermistor/
Stop I/P Thermostat MENU LEVEL
. DIAGNOSTICS
Figure C.7 - HEALTHSoftware Block
Description MENU LEVEL
SETUP PARAMETERS
STALL TRIP DELAYandSTALL THRESHOLIBet the time delay and the stall current
alarm trip level respectively. The STALL TRIP ALARM trips wh8@ALL TRIP SETA;JP;ARAMETERS
ALARMSs enabled and the scaled armature current excee83 #&ld. THRESHOL for RAMP
a time period exceeding tI&TALL TRIP DELAY. SETUP PARAMETERS
AUX1/O

SettingL/INK NETWORIK inhibit prevents the drive from indicatind-BNK network
fault. This has the same effect as setting eith&K FAIL STOPSELECT, MODULE SETUP PARAMETERS
FAILED STOPSELECT, or MODULIRCFGSTOPSELECTin thePARAMETERSIlock FIELD CONTROL

to IGNORE The drive continues to run aftet. lNK network error occurs even though

the fiber optic network cannot transmit or receive data. The drive will transmit the fau SETUP PARAMETERS
e e X : . CURRENT PROFILE
over theLINK network if its transmit fiber optic connection remains unbroken.
SETUP PARAMETERS
Caution STOP RATES
Th_e drive will not respond t_o _system controls fIAIK network failure occurs SETUP PARAMETERS
while LINK NETWORIS inhibited. CALIBRATION
SETUP PARAMETERS

INHIBIT ALARMS
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DRIVE READYindicates that the drive is ready to conduct armature current. This outf 5o Nk
goes TRUE after the following sequence: BiRIVE STARTinput goes TRUE, the main | MeNU LEVEL
contactor closes and a time delay elapses allowing the drive circuitry time to synchronize

to the main suppyDRIVE READYis typically used to control mechanical brakes. MENU LEVEL
DIAGNOSTICS
Drive Quench MENU LEVEL
. SETUP PARAMETERS
Drive Start
D Drive Ready
Health SETUP PARAMETERS
Supply Alarm —— Line Frequency Synch Delay PASSWORD
Synch
Figure C.8 - READYFlag Logic SETUP PARAMETERS
ALARMS

HEALTHFLAGandUNLATCHEMEALTHFLAGIndicate the health status of the
drive and are reset by the rising or falling edge oXReVE STARTsignal.

TRIP RESETallows the drive to be restarted after a fault occurs. When TRUE, 4 Health Flag

faults are cleared any tini2RIVE STARTgoes FALSE. The drive trips out when

fault occurs again. When FALSE, the faults are latched permanentiyEahldTH  False .
FLAGandUNLATCHEMEALTHFLAGremain FALSE regardless of the state of Fault ! >
DRIVE START TRIP RESETmust be set TRUE to reset the health flags and to 4 ' Drive Start
restart the drive. True

Each alarm is assigned a number, 1 througtHERALTHSTOREoutputs the False ,
number of the first drive fault recorded since the drive was last started. If multiple Unlatched
alarms occurHEALTHSTORENdicates the fault which trips out the driveET Trve + ‘ Health Flag
HEALTHSTORERN SAM, and LAST ALARM in the ALARM STATUS MMI

menu, annunciates the alattEALTHSTOREBITMAP provides a hexadecimal False . .

code for this faultHEALTHWORIis the hexadecimal sum of all faults occurring Fault .

since control power was last applied to the drive. When the fault is cleared and tpe .
Lo . . C.9-HEALTHFLAGL

drive is restartedflEALTHSTOREesets td (OKin SAM). LAST ALARM in 'gure cgic

the MMI annunciates the alarm until the control power is cycled, or whew the

key is hit. Refer to Chapter 5 for a discussion on the alarm process.

Input Parameters

Slot Name Description MMI/SAM Range LINKRange Default
174 ENCODERLARM Enables the encoder option board alarm. ENABLED/INHIBITED 1=Enable ENABLED
ENABLE O=Inhibit
107  LINK NETWORKLARM  Enables the LINKNETWORK alarm. ENABLED/INHIBITED I=Enable ENABLED
ENABLE O=Inhibit
95  SPEEDFEEDBACK Enables the speed feedback alarm. ENABLED/INHIBITED I=Enable ENABLED
ALARMENABLE O=Inhibit
171  STALLTRIP ALARM Enables the stall trip alarm. ENABLED/INHIBITED 1=Enable INHIBITED
ENABLE O=Inhibit
2216 STALLTRIP DELAY Stall Trip Alarm delay time. The MMI equivalent 0.1t0 600.0 Secs 0.017 t0100.00% 10.0 Secs
for this parameter is located in the CALIBRATION
sub-menu.
2215 STALLTHRESHOLD Stall current feedback threshold. The MMl equivalent  0.00 to 200.00% 0.00t0100.00% 95.00%
for this parameter is located in the CALIBRATION
sub-menu.
172 TRIP RESET When FALSE, faults are latched permanently and TRUE/FALSE T=Enable TRUE
HEALTHFLAGand UNLATCHEBIEALTHFLAGremains O=Inhibit

OFF. Set TRIP RESETtrue to clear faults. When TRUE,
faults are cleared whenever drive DRIVE STARTis
toggled FALSE.
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Output Parameters

LINK Name
HEALTHFLAG

HEALTHSTORE

HEALTHSTORE

BITMAP

HEALTHWORD
BITMAP

READYFLAG

UNLATCHEBIEALTH

STALLTRIP

Description

Initially TRUE; goes FALSE when the drive detects
afault.Resets on the rising edge of DRIVE START

16 bit word which encodes the first fault the drive
detects since the last start command.

Hexadecimal value of the alarm causing the faults.
The assignments are listed in Chapter 6.

Register holding the hexadecimal sum of all faults
occurring since the drive was last started. As an
alarmis cleared, HEALTHWOR:flects the new
condition of all remaining alarms. (Refer to Chapter 6
for an example of this feature.)

Indicates drive is started, healthy and ready to
produce current.

Initially TRUE; goes FALSE when the drive detects
afault. Resets on the falling edge of DRIVE START.

Indicates a stall trip conidition. TRUE when current
feedback exceeds STALL THRESHOLhile drive is
at zero speed for a period longer than STALL TRIP
DELAY Active only when STALL TRIP ALARM
ENABLESs TRUE.

SAM Range

Ox1=HEALTHY
0x0 = UNHEALTHY

Annuciated alarm
(text)

see Chapter 6

see Chapter 6

READY/NOT READY

Ox1=HEALTHY
0x0 = UNHEALTHY

NORMAL/TRIPPED

LINK Range

1=HEALTHY
0 =UNHEALTHY

1to 16
ORDINAL

see Chapter 6

see Chapter 6

1=READY
0=NOTREADY

1=HEALTHY
0 =UNHEALTHY

0=NORMAL
1="TRIPPED

Diagnostic

none

ALARM STATUS::
LAST ALARM

ALARM STATUS::
HEALTH STORE

ALARM STATUS::
HEALTH WORD

none
none

= ALARM **
STALL TRIPPED

App. C - 16
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NETWORK ACCESS 590 LINK
. MENU LEVEL
NETWORKCCESSallows the user to accesBNK parameters and signals on tHBIK
network through the MMI. Value and logic signals are configured from source param MENU LEVEL
eters to the laick's input slots, or configured froRETWORKCCESSutput slots to DIAGNOSTICS
destination parameters. The drive has 10 slots for logic signals and 10 slots for value sigrars.
MENU LEVEL
SYSTEM
NODE ADDRESS 10
"NETWADK ACCECC T T T T MENU LEVEL
: NETWORK ACCESS : NETWORK ACCESS
| 126 Logic Parameter #1 |
| 127 Logic Parameter #2 [
| 128 Logic Parameter #3 |
129 Logic Parameter #4 |
I 130 Logic Parameter #5
1 E] Logic Parameter #6 |
[l 132 Logic Parameter #7 |
[|_ 133 Logic Parameter #8 |
[]_134 Logic Parameter #9 | NODE ADDRESS 800
| 135 Logic Parameter #10 | —— - — = |
— 2164 Value Parameter #1 FAST (800 Dl—:-(800 1 10 2164
|[2165 Value Parameter #2 | |
[] 2166 Value Parameter #3 | =
|| 2167 Value Parameter #4 |
[ 2168 Value Parameter #5 | — e ___1 N QDE_ABDR_ESE 920
|| 2169 Value Parameter #6 (I !
| 2170 Value Parameter #7 ——(%00 2)-|—|—(900 2)— To Control Parameter |
| 2171 Value Parameter #8 | | |
2172 Value Parameter #9 \ T T T T
: 2173 Value Parameter #10 |

Figure C.10 - Configuring a LINK Node Parameter Using NETWORKCCESS

To use the MMI to display BINK network signal, connect the source to an appropriate logic or value SBETIWORK
ACCESS

To use the MMI to change a parameter onliiNK network, connect thelETWORKCCESSarameter to the desired
address and slot. The MMI will not display the setting without connecting the output to the input as shown in Figure
C.9. Set the output connection typdastfor a responsive MMI update.

Although you may set and display exterhBIK parameters from this menu, the MMI menu text cannot be changed.

Input Parameters

Slot Name Description MMI/SAM Range LINK Range Default
126 LOGICPARAMETER1 Input for displaying a LINK source logic parameter. TRUE/FALSE 1/0 FALSE
127 LOGICPARAMETER?2 Input for displaying a LINK source logic parameter. TRUE/FALSE 1/0 FALSE
128 LOGICPARAMETER3 Input for displaying a LINK source logic parameter. TRUE/FALSE 170 FALSE
129 LOGICPARAMETER4 Input for displaying a LINK source logic parameter. TRUE/FALSE 170 FALSE
130 LOGICPARAMETERS Input for displaying a LINK source logic parameter. TRUE/FALSE 1/0 FALSE
131  LOGICPARAMETER6 Input for displaying a LINK source logic parameter. TRUE/FALSE 170 FALSE
132 LOGICPARAMETER? Input for displaying a LINK source logic parameter. TRUE/FALSE 170 FALSE
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Input Parameters
Slot Name

Description

133  LOGICPARAMETERS Input for displaying a LINK source logic parameter.
134 LOGICPARAMETER9 Input for displaying a LINK source logic parameter.
135 LOGICPARAMETER10 Input for displaying a LINK source logic parameter.
2164 VALUEPARAMETER1 Input for displaying a LINK source value parameter.
2165 VALUEPARAMETER2 Input for displaying a LINK source value parameter.
2166 VALUEPARAMETER3 Input for displaying a LINK source value parameter.
2167 VALUEPARAMETER4 Input for displaying a LINK source value parameter.
2168 VALUEPARAMETER5 Input for displaying a LINK source value parameter.
2169 VALUEPARAMETER6 Input for displaying a LINK source value parameter.
2170 VALUEPARAMETER? Input for displaying a LINK source value parameter.
2171 VALUEPARAMETERS Input for displaying a LINK source value parameter.
2172 VALUEPARAMETER9 Input for displaying a LINK source value parameter.
2173 VALUEPARAMETER10 Input for displaying a LINK source value parameter.

Output Parameters

LINK Name
LOGICPARAMETER1
LOGIC PARAMETER2
LOGIC PARAMETER3
LOGICPARAMETER4
LOGIC PARAMETERS
LOGIC PARAMETER6
LOGIC PARAMETER7
LOGICPARAMETERS
LOGIC PARAMETER9
LOGIC PARAMETER10
VALUEPARAMETER1
VALUEPARAMETER2
VALUEPARAMETER3
VALUEPARAMETER4
VALUEPARAMETERS
VALUEPARAMETERG
VALUEPARAMETER7
VALUEPARAMETERS
VALUEPARAMETER9
VALUEPARAMETER10

Description

Output for setting a LINK destination logic parameter.
Output for setting a LINK destination logic parameter.
Output for setting a LINK destination logic parameter.
Output for setting a LINK destination logic parameter.
Output for setting a LINK destination logic parameter.
Output for setting a LINK destination logic parameter.
Output for setting a LINK destination logic parameter.
Output for setting a LINK destination logic parameter.
Output for setting a LINK destination logic parameter.
Output for setting a LINK destination logic parameter.
Output for setting a LINK destination value parameter.
Output for setting a LINK destination value parameter.
Output for setting a LINK destination value parameter.
Output for setting a LINK destination value parameter.
Output for setting a LINK destination value parameter.
Output for setting a LINK destination value parameter.
Output for setting a LINK destination value parameter.
Output for setting a LINK destination value parameter.
Output for setting a LINK destination value parameter.

Output for setting a LINK destination value parameter.

MMI/SAM Range LINK Range
TRUE/FALSE 1/0
TRUE/FALSE 1/0
TRUE/FALSE 1/0
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
MMI/SAM Range LINK Range
TRUE/FALSE 1/0
TRUE/FALSE 1/0
TRUE/FALSE 1/0
TRUE/FALSE 1/0
TRUE/FALSE 1/0
TRUE/FALSE 1/0
TRUE/FALSE 1/0
TRUE/FALSE 1/0
TRUE/FALSE 1/0
TRUE/FALSE 1/0
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%
+100.00% +100.00%

Default
FALSE
FALSE
FALSE
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
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PARAMETERS

The PARAMETERSoftware block allows you to configure how the drive will

when thel INK network stops processing. You can set these parameters in ConfigEd

only. You can monitor the settings in the MENUS MMI menu.

Description

Whenever d.INK module or drive enters a halted state,LtidK network stops sending

messages. The network stops processing in these situations:
« MODULE RECONFIGURATION

When downloading a configuration to module or drive using the ConfigEd
INSTALL command, the drive or module entetd/Al TEDstate and cannot

process or transmit any new network messages. All other modules o
network enter #EERHALTEDstate.

 MODULE FAILED
An internal error has caused a module or drive to fail. As with reconfi
node stops processing and transmitting new network messages.

e LINK FAILED

590 LINK

respond MENU LEVEL

MENU LEVEL
DIAGNOSTICS

MENU LEVEL
SYSTEM

MENU LEVEL
NETWORK ACCESS

MENU LEVEL
r drives on"fREMETER SAVE

MENU LEVEL
MENUS

guration, the

MENU LEVEL
LINK SUPPORT

TheLINK fiber optic network is broken and message transmission is interrupted,
or one or several nodes are receiving an unacceptably high number of

error messages.

The drive can be configured to respond to a communication failure in any

the following ways:

* |IGNORE the event and continue running;

* Switch to a program stop (regenerative drives only); or
* Switch to a coast stop.
The default setting for all thrddNK failed functions iREGENSTOR

TheLINK network only sends messages whata changes state. If the

network stops communicating, none of the drive's input parameters changq.

a result, the drive is unlikely to maintain the intended control of the motor.

WARNING!

Unless provision has been made to control the drive in the event of g
LINK failure, donotset either of these parameters toltABIORE
mode.

PARAMETERSIso has an ordinal outptNETWORKYPE indicating the
drive's preconfigured node type. The node type is set iIEIME& menu in

PARAMETERS
30 EEprom Parameter Save
15 LINK Fail Stop Select
69 Module Fail Stop Select
70 Module Recfg Stop Select
Network Type (
Full Menus
Menu Speed
Minimum Cycle Time
A MMIFilter T.C.
User Filter T.C.

Slow Update Rate (ticks)

Med. Update Rate (ticks)

Fast Update Rate (ticks)

Priority Input 1{slot #)

Priority Input 2 (slot #)

Priority Input 3 (slot #)

Priority Input 4 (slot #)

Priority Input 5 (slot #)

J

Configed and can be monitored, but not changed in either SAM or the MMI:

EEPRONPARAMETERAVEIs also available in theARAMETERSIock and
is equivalent to PARAMETER SAVE in the MMI. Use this input when
configuring drives on &INK network to remotely save parameters in all

KEY
Diagnostic No. Dinn
MMI Diagnostic Parameter .

MM Diagnostic Parameter/ConfigEd
QOutput O
ConfigEd Output O

Test Point 0O

Figure C.11- PARAMETERS Software Block
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NODE ADDRESS 10
r - "-"-"" """ =
NODE ADDRESS 800 | PARAMETERS |
| |
I 30)— 30 EEprom Parameter Save |
| 15 LINK Fail Stop Select |
__________________ |
NODE ADDRESS 20
_________________ =
PARAMETERS [
|
30 30 EEprom Parameter Save |

15 LINK Fail Stop Select
|
< |
NODE ADDRESS 30
_________________ hd
PARAMETERS |
|
30 30 EEprom Parameter Save |
15 LINK Fail Stop Select |
C |

Figure C.12 - Configuration to SAVE PARAMETERS to Multiple Drives Remotely Using SAM.

drives using SAM. (See Figure C.11.) Setting Logic Persistent in address 800 TRUE signals each drive to save the
parameter changes in RAM to EEPROM.

Input Parameters

Slot Name Description MMI/SAM Range LINKRange Default
30 EEPRONMARAMETER Saves parameter values set in the SAVE/FINISHED I=Active (save) O
SAVE drive's RAM memory to the drive's EEPROM O=Inactive
memory. Equivalent to MMIPARAMETER 2=Failed
SAVE function.
#15 LINK FAIL STOPSELECT Drive response on event of a LINK DISABLE 0 =Disable 2 (enable
network failure. ENABLEREGEN STOP 1=Programstop  regen stop)
ENABLE COAST STOP 2 =Coast stop
# 69 MODULEAIL STOPSELECT Drive response on event of a LINK DISABLE 0 =Disable 2 (enable
module failure. ENABLEREGEN STOP 1=Programstop  regen stop)
ENABLE COAST STOP 2 =Coast stop
#70 MODULRCFGSTOP Drive response on event of a LINK DISABLE 0 =Disable 2 (enable
SELECT module reconfiguration. ENABLE REGEN STOP 1=Programstop  regen stop)
ENABLE COAST STOP 2 = Coast stop

# These parameters cannot be changed through the MMI.
Output Parameters

LINK Name Description SAM Range LINK Range MMI Diagnostic
NETWORKYPE Type of LINK network node, as set in the simple/tapped/ 2=Simple LINK SUPPORT:: NODE
EDIT menu in ConfigEd. redundant/auxtap 3 =Tapped TYPE

7 =Redundant
1= Aux tapped
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PEEK

The PEEKsoftware block is reserved for qualified Eurotherm Drives personnel only. It is used for advanced trouble-
shooting and drive control. Parameters within this software block can be accessed through the MMI under SYSTEM::
PEEK. This sub-menu appears only in the password restricted mode.
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RAMPS

The RAMPSsoftware block sets the start and stop time duration and other control functions of the ramp input. It only
affects the ConfigERAMPANPUT speed signal. It is combined with the other speed inputs BRE&DLOOPto

produce th& OTALSETPOINTsignal. Other speed inputs to the drive are not rampedSTART-STOPsoftware

block contains a separate deceleration rate for a controlled fast stop.

RAMPMIN SPEEDsets the minimum ramp input speed when the drive is engbd@dPINGoggles TRUE when the
absolute value of the difference betwddAMPOUTPUTandRAMANPUT exceedRRAMPINGTHRESH

RAMPS
2253 Ramp Finished Threshold | ] Ramping R
1 D16 to SPEED LOOP
2089 Ramp Accel Time
2090 Ramp Decel Time +
86 Constant Accel >
2252 Ramp %S S/Linear —
Ramp Ramp
2067 Ramp Input || /- R Output § R
2257 Ramp Min Speed | { = /It D28 | Setpoint 3
208 Spd Fok Resel Resetto {to SPEED LOOF)
207 Ramp Ext Reset i spee
KEY
206 Auto Reset Diagnostic No Dinn
. MM Diagnostic Parameter .
Drive Enable MMI Diagnostic Parameter/ConfigEd
13 Ramp Hold Output ®
ConfigEd Output O
O

Test Point

Figure C.13 -RAMPS Software Block

RAMPShapes thRAMANPUT signal to produce theAMPOUTPUTsignal. RAMPACCELTIME andRAMPDECEL
TIME set the acceleration and deceleration times taken for input ch&#gdES %integrates the ramp output signal
to further smooth out the ramp signal. When set to 0.00%, the ramp will be linear. BRSNS %is increased, up to
350% of the ramp time is added to the linear ramp creating more gradual starting and stbepiognula for the actual
ramp time is shown below. Ramp Time is the value of the parantAdPACCELTIME or RAMFPDECELTIME.

Actual Ramp Time = Ramp Time x (3.5 x %S RAMP/100 + 1)
TheLINK logic slotRAMPHOLDstops the ramp from changing. When TRBAMPOUTPUTremains its last value.
You canreset the ramp three ways:
1. Reset the ramp every time thé&NK DRIVE STARTIinput goes TRUE wheAUTORESETis enabled. Setting

AUTORESETFALSE leaveRRAMPOUTPUTat its last value before the start signal was removed.

2. Reset the ramp when the speed feedback reach83 #idDSTILL THRESHOLevel set iNSTANDSTILL
whenSPDFBK RESETIs enabled.

3. Reset the ramp manually usR@MPEXTERNALRESET

CONSTANTRCCELdetermines whether the ramp operates in two or four quad mode. When set TRUE (the default),
RAMPACCELTIME sets the ramp time for increasing speed, regardless of dirdRAMFDECELTIME sets the

ramp time for decreasing speed, again regardless of direction. When set RABACCELTIME sets the ramp

time of a signal moving from an algebraically lower to high speed, regardless of direction. SilRRaMDECEL

TIME sets the ramp time of a signal moving from an algebraically higher to lower speed, regardless of direction.
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4 - Quad Mode 2 - Quad Mode

(+) Ramp Output (+) Ramp Output

+X%] Ramp Accel Ramp Decel +X% Ramp Accel Ramp Decel

ime ime ime ime
0 ! 0 !
Ramp Decel Ramp Decel Ramp Accel
X%—|Ramp Accel ime X% ime ime
ime

(-)Ramp Output (-)Ramp Output

Figure C.14 - CONSTANRCCEL2-Quad Vs. 4-Quad Ramp).
CONSTANRCCELENABLED in left diagram (default); CONSTANRCCELDISABLED in right diagram.

NOTE. Overspeed andNK Signal Scaling:

Like otherLINK speed inputfR AMRNPUT accepts an overspeed range of +20.00% to accommodate
continuous operation of the drive speed control loop. Therefore, sdadlialspeed reference signals by
0.8333 to account for this overspeed capability so that an 83.B8signalyields a 100% speed reference
to RAMRNPUT. Refer to Chapter 3 for more informationldhK data ranges and signal scaling.

Input Parameters

Slot Name Description MMI/SAM Range  LINKRange Default
206 EXTERNALRESET Allows an external LINK signal to reset the ramp. ENABLED/DISABLED 1 =Reset DISABLED
0 =Ramping
2257 MIN SPEED Abidirectional clamp connected directly to the RAMANPUT.  +120% +100.00% 0.00%
* 86  CONSTANRCCEL Changes the ramping action from 4 quad to 2 quad ENABLED/DISABLED 1=Enable ENABLED
control when FALSE. 0 =Disabled
2089 RAMPACCELTIME  Acceleration time for 100 percent change of the 0.1-600.0 Secs 0.00t0100.00% 10.0 Secs
RAMANPUT.
2090 RAMPDECELTIME  Deceleration time for 100 percent change of the 0.1-600.0 Secs 0.00t0100.00% 10.0 Secs
RAMANPUT.
207 AUTORESET When ENABLED, the ramp is reset every time the drive ENABLED/DISABLED 1=Enable ENABLED
is started. 0 =Disabled
13  RAMFHOLD When ON, the ramp output is held at the last value. ON=hold 1 =Hold OFF
Overridden by a ramp reset. OFF=ramp 0 =Ramp
2067 RAMRNPUT Input value. +120% +100.00% 0.00%
2252 RAMPS% Percentage of the ramp with a S-shaped curve. 0.00-100.00% 0.00t0100.00% 500%
286 RAMPINGTHRESH. Threshold used to determine whether the ramp is active. 0.00-100.00% 0.0010100.00% 0.50%
208 SPDFBKRESET  Rampresets when speed feedback reaches the drive's ENABLED/DISABLED 1=Enable DISABLED
ZEROSPEEDTHRESHOLD 0 =Disabled

* MMI parameter available only in the restricted password mode.

Output Parameters

LINK Name Description SAM Range LINK Range MMI Diagnostic
RAMPING TRUE when TRUE/FALSE 1=Ramping RAMPING

[ramp output - ramp input| > ramp threshold 0 =Held or reset
RAMROUTPUT Output value sent to SPEEDLOOP +120% +100.00% RAMP OQUTPUT
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Figure C.13 - Ramp Accelerate and Decelerate Times
5 RampHoldon
<5 100 | Ramp Input 1
0 — 1
c§ O_Q—OL I A
o : f
H 100 _, S :
O : :
g:é' : * Ramp Output :
& 0_| .~ ~—
I’0

Figure C.15 - Ramp Hold

Ramping occurs when the ramp is not in the hold state and the ramp input changes. When set RRAUEHD: D
input stops the ramp output from changing. Even when the ramp input signal is reRaAMIEHOLDkeeps the ramp
output from changing. Ond@AMFPHOLDtoggles FALSE, the ramping resumes.
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External Reset
5 100 Enabled __
2 X% r ]
g | |
2 Ot d4 — —_— e — e e e
o . t
2 100 :
S X ;
o
§ Y%_|
o —

t, t
RESET VALUE = Y%

Figure C.16- External Reset

The ramp input is set to X% at timg The output increases to the ramp input value aREEPACCELTIME. The
ramp output resets RAMPMIN SPEED(or Y%) whenRAMPEXT RESETis set TRUE. When set FALSE, the ramp
output continues to follow the input signal.

a 100_ Drive Enabled

=) o —_————————_———

£ Xeq ro R ]

= | |

& O = = = —_— e —
, - ¥

a2 100

S~ X%

Oo\° o]

o

g Y%

o ga—

to Min Speed = Y% t
Figure C.17 - Minimum Speed
Figure C.17 shows the effect of settRg§MPMIN SPEEDabove 0.00% to a value Y%. When the drive is enabled, the
ramp output cannot fall below the value seRA{MPMIN SPEED

Notice the ramp rates are used when changing the output from minimum speed to zero speed. Notice also that in this
example RAMPOUTPUTonly increases to X% since the ramp input signal is limited to X%.

= 100 Drive Enabled Drive Enabled
3 X% — - r — — — —— — —
£
go: | | |
S 0l— 4 - Ramp Input
to t
2 00 : :
OD’\E X%__| : : :
o=
€
g O_m

t, t
Figure C.18 - RAMPEXT RESETENA(AUTO RESET)
WhenRAMFEXT RESETENA(or AUTO RESET in the MMI) is enabled, the ramp output reseRAdFVIIN

SPEEDeach time the drive is enabled. In this examREMPMIN SPEEDIis 0.00%. It does not reset if the drive is
disabled.
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SPEED LOOP

The SPEEDLOOPblock processes the drive's speed demand and speed feedback to produce the current demand for
the current loop. Parameters within the block select the type of speed feedback source, tune the speed loop gains and
clamp and scale the speed setpoints.

Description

ZEROOFFSETis added to th€ PEEDFEEDBACKsignal to remove motor creep at zero speed. This parameter is not
a speed reference input and is usely to the keep the motor shaft from rotating.

Caution
The drivewill not trigger an OVERSPEED ALARM iODVERSPEEDEVEL is set above the default
setting of 118.00%. Doot change this parameter. The MMI parameter is accessible in the password
protect mode only.

SETPOINTFASTINPUT is sampled during each execution of the speed loop. Use this input when the process
requires a very high performance controller in conjunction with external control loops. This input can be scaled with
RATIO 2. You may invert its sign witBIGN 2. BothRATIO 2 andSIGN 2 are unavailable in SAM, but may be
changed with the MMI or through ConfigEENSTALL .

TOTALSETPOINTIs the sum of:
* SETPOINTSUM(the sum ofNPUT 0 andINPUT 1 from SUMMING
* RAMRPOUTPUT
* SETPOINTFASTINPUT, and
» SETPOINT4, a speed reference which hasliNK slot, but can be set with ConfigEBESSTALL or through the

MMI.
KEY
SPEED LOOP Diagnostic No. Dinn
MMIDiagnostic Parameter [ J
125 Tntegral Time Const MOI\LAJ:pDJ:xgnos'ic Parameter/ConfigEd ®
2130 Prop. Gain I_ ConfigEd Output @)
Test Point o
210 Speed Adaption Mode — )
2261 Adapt Prop Gain |— M
2262 Adapt Integral Time Const |— _1/?_
2259 Adapt Speed Brk 1(Low) ——
2260 Adapt Speed Brk 2 (Hi) 4
Ramping
(from RAMPS)
2085
Speed Loop Speed Loop
— ®_%ror J Pl Output || to EXTERNAL ENABLES
+ D3 i
Ramp Output Drive
(from RAMPS) Enable
[ 2267 Zero lad Quench Thresh
- — Setpoint | | 2266 Zero Spd Quench Thresh Zero Quench
(from ;EJ’?\(/)\;\%Ng 2274 Max Speed Demand L= I> (to CURRENT LOOP)
2275 Min Speed Demand
[2077 Zero Offset| '@ FEEDBACK
Speed Setpoint gD:29 Speed Armature Voltage
Total Setpoint Demund‘Dzl ] from FEEDBACK
to START—STOPl Speed Feedback
and STANDSTILL (from FEEDBACK) from START-STOP

Figure C.19 - SPEEDLOOPControl Parameters
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You can monitor each of the speed signals in the MMI under the SETUP PARAM- [ 504Nk
ETERS:: SPEED LOOP:: SETPOINTS sub-menu. The parameters available in this s| MENU LEVEL
menu are listed below.

. MENU LEVEL
MMI SPEED LOOP..SETPOlNT.S F.’qramefers DIAGNOSTICS
Slot MMIName Description
— SETPOINT 1 Connected to SETPOINT SUNbutput from the SUMMINGoftware block. MENU LEVEL
— SIGN 2 Speed setpoint 2 (SETPOINTFASTINPUT) sign. Set in the MMI or with ConfigEd SETUP PARAMETERS
INSTALL in SUMMINGaccessible through SAM.
— RATIO 2 Speed setpoint 2 (SETPOINTFASTINPUT) ratio. Set in the MMI or with ConfigEd SETUP PARAMETERS
INSTALL in SUMMINGnaccessible through SAM. RAMPS
2085 SETPOINT2  Highspeed LINK SETPOINTFASTINPUT. Cannot be changed through the MMI. SETUP PARAMETERS
— SETPOINT 3 Connected to RAMP OUTPUT in MM, & output of RAMPSn LINK. SETPOINT SUM
— SETPOINT 4 Independent reference. Set in the MMl or with ConfigEd INSTALL.
Inaccessible through SAM. SETUP PARAMETERS
TOTALSETPOINTIs sent tSTART-STOPR. TheSTART-STOPblock applies a STANDSTILL
stopping ramp td OTALSETPOINTduring a normal stop or an emergency stop. The
signal is then sent back RPEEDLOOPasSPEEDDEMANCSPEEDFEEDBACKS ggg LPg"(’)*Ff"ETERS

subtracted fronSPEEDDEMANIo give SPEEDERRORThe loop's Pl terms then
processSPEEDERRORo generat&PEEDLOOPOUTPUTor the drive's current SPEED LOOP
demand when the drive is in speed control). PROP GAIN

NOTE. Overspeed arldNK Signal Scaling:
All LINK speed inputs accept an overspeed range of £20.00% to accommodate
continuous operation of the drive speed control loop. Therefore, scal&lKil SPEED LOOP
speed reference signals by 0.8333 to account for this overspeed capability so | ADVANCED
an 83.33%.INK signalyields a 100% speed reference. Refer to Chapter 3 for

more information or.INK data ranges and signal scaling. ADVANCED
ADAPTION
Adaption Parameters
. . . ' . . ADVANCED
Adaption changes tHePEEDLOOPproportional and integral profiles for optimum drive ZERO SPD QUENCH

response upon reaching speed demand breakpoints. It improves controller response for g
inertia loads which vary with speedDAPTSPEEDBRK1(LOW) andADAPTSPEEDBRK?2
(HIGH) determine the speed range for profiling. For a speed demand at oAdbSRESPEEDBRK1(LOW), ADAPT
PROPGAIN andADAPTINTEGRALTIME CONST, set the speed loop Pl gains. For speeds at or &wABTSPEED
BRK2(HIGH) , the original Pl gain values are used. Between the two sj&REEDFEEDBACKSPEEDERRORY
SPEEDLOOPOUTPUTprofiles the Pl gain according to tSEEDADAPTIONMODEetting.

SPEEDADAPTIONMODEselects the input source. Mode 0 (default) disables the profiling so ti&RHEEDLOOPPI
uses the origind?ROP. GAIN andINTEGRALTIME CONSTparameters settings regardless of the speed demand.
Mode 1 useSPEEDFEEDBACKas the gain profiling source between the two speed breakpoints, modeSP&Ee3
ERRORmode 3 uses CURRENT DEMANISPEEDLOOPOUTPUT.

NOTE. Most common motor load cycles do not require adaptive speed loop profiling.

Zero Speed Parameters
TheZEROSPEEDparameters allow the drive to disable @i#gRRENTOOPat zero speed without disabling BBEED
LOOPor de-energizing the contactor. This allows@W¥RRENTOOPto be enabled quickly. Wh&PEEDSETPOINT
andSPEEDFEEDBACHall belowZEROSPDQUENCHHRESHind wherSPEEDLOOPOUTPUTalls belowZEROIa
QUENCHHRESHZERCSPEEDQUENCHIsables th€ URRENTOOPR

Other Parameters

I GAIN IN RAMPscales the integral gain while the drive is ramping. WRAMPINGs TRUE,INTEGRALTIME
CONSTis scaled by GAIN IN RAMP This can be used to prevent integral windup caused by very high inertia loads
during ramping.
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INERTIA COMRadds a portion of the derivative of tSeEEDFEEDBACIKSignal to theSPEEDLOOPsumming
junction. This can improve dynamic response of a high inertia load drive.

NOTE. Too muchHNERTIA COMRauses instability.

SPEEDLOOPINTEGRALDEFEATswitchedNTEGRALTIME CONSTo zero when enabled and I®ROP. GAIN
control the speed loop Pl alone.

Main Input Parameters

Slot Name Description MMI/SAM Range LINKRange Default
2125 INTEGRALTIME CONST Integral gain adjustment. .001t0 30.000 secs 0.00t0100.00% 0.500 secs
2274 MAXDEMAND Maximum output limit clamp. 0.00 to+105.00% 0.00to +87.50% 105.00%
2275 MIN DEMAND Minimum output limit clamp. -105.00 to 0.00% -87.50t00.00% -105.00%
*2217 OVERSPEEDEVEL Level at which SPD FBK ALARM trips. Set in 0.00 to 200.00% 01t0100.00% 118.00%
CALIBRATION MM sub-menu.
2130 PROFGAIN Proportional gain adjustment. 0.00 to 200.00 0.00t0100.00% 10.00
#2085 SETPOINTFASTINPUT  Speed Input sampled at SPEEDLOORick rate. +105.00% +87.50% 0.00%
2071 ZEROOFFSET Offset to null out speed demand at zero speed. +500% +100.00% 0.00%
* MM parameter available only in the password protected mode.
# This parameter cannot be changed through the MMI.
Zero Speed Quench Input Parameters
Slot Name Description MMI/SAM Range LINKRange Default
2267 ZEROa QUENCH Current Loop quenches if 0.00t0 200.00% 0.0010100.00% 150%
THRESH Current Demand < ZEROIAD LEVEL
2266 ZEROSPDQUENCH Zero speed quench level for Current Loop. Current 0.00 t0 200.00% 0.00t0100.00% 0.50%
THRESH Loop resets if Speed Demand and
Speed Feedback < ZEROSPEEDLEVEL
Adaption Input Parameters
Slot Name Description MMI/SAM Range LINKRange Default
2262 ADAPTINT TIME CONST Integral time constant used during adaption. 0.001to0 30.000 Secs 0.00t0100.00% 0.500 Secs
2261 ADAPTPROFGAIN Proportional gain used during adaption. 0.00 to 200.00 0.00t0100.00% 5.00
2259 ADAPTSPDBRK1(LOW)  Speed breakpoint 1to start gain profiling. 0.00t0 100.00% 0.00t0100.00% 100%
2260 ADAPTSPDBRK2(HI) Speed breakpoint 2 to stop gain profiling. 0.00t0100.00% 0.00t0100.00% 500%
210 SPEEDADAPTIONMODE Selects the speed breakpoint input signal. O=disabled 0 to 3 ordinal 0
l=speed feedback
2=speed error, 3=current demand
Other Input Parameters
Slot Name Description MMI/SAM Range LINK Range Default
2263 | GAININ RAMP Scales the integral gain during ramping. 0.0t0 20000 0.00t0100.00% 10000
76  SPEEDLOOP When ON, it inhibits integral control yielding ON (integral defeatis ON) ~ 0=OFF OFF
INTEGRALDEFEAT proportion control only. OFF (integral defeat is OFF) ~ 1=ON
Output Parameters
LINK Name Description SAM Range L/NKRange Diagnostic
ARMATUREOLTAGE  Scaled motor armature voltage feedback. +200.00% +100.00% TERMINAL VOLTS
SPEEDLOOPERROR Difference between Speed Demand and Speed Feedback. +100% +100.00% SPEED ERROR
SPEEDLOOPOUTPUT  Output of speed loop PI. Current Demand in speed +120.00% +100.00 CURRENT DEMAND
control mode.
TOTALSETPOINT Sum of all of drive's speed references: +120.00% +100.00 SPEED SETPOINT

SUMMIN@®UTPUTRAMPOUPUTSETPOINTFASTINPUT,
SETPOINTA4.
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STANDSTILL
The STANDSTILL software block determines whether the motor shaft has stopped turning b&EEIPDDEMAND
andSPEEDFEEDBACK
KEY
Diagnostic No. Dinn
STANDSTILL MMIDiagnostic Parameter [ )
Total Setpoint MMI Diagnostic Parameter/ConfigEd O
(from SPEED LOOP) » At Zero Setpoint Ci:'f?guéd Output 0o
—H D3 | TestPoint 0
N N At Zero Speed -
?Peed FeedZGCk — D21 fo FEEDBACK
(From FEEDBACK] 2073 Standstill Threshold | At Standstill and HEALTH
D:14
24 Standstill Logic Enable >
To Global Quench
in CURRENT LOOP

Figure C.20 - STANDSTILL Software Block

WhenSPEEDFEEDBACHalls below theSTANDTILL THRESHOLBetting (ZERO
THRESHOLD in the MMI),ZEROSPEEDswitches TRUE. TheINK outputZERO

SPEEDsignal is available in thEEEDBACHKsoftware block. fAQE(thJ"\LIEVEL
AT ZEROSETPOINTIis ON whenTOTALSETPOINTIs less tharsTANDTILL

THRESHOLDWhen both AT ZEROSPEEDandAT ZEROSETPOINTare ONAT MENU LEVEL
STANDSTILL switches TRUE, signaling that the motor has stopped rotating. DIAGNOSTICS

WhenSTANDSTILL LOGIC ENABLEis TRUE and the drive i&T STANDSTILL, the MENU LEVEL
SCR firing circuits are disabled, but the main contactor remains energized and the RUKIUP PARAMETERS
LED remains on. The drive remains in this state until standstill drops out, or when th

speed setpoint or speed feedback rise above the zero threshold. SETUP PARAMETERS
RAMPS
Standstill Logic is useful in maintaining an absolute zero speed, but can cause problems

in some web handling applications. At standstill, current flow is inhibited allowing the| SeTup PARAMETERS
web tension to pull back on the roll. Movement of the shaft raises the speed feedbackSEmdINT SUM
the drive SCRs turn back on since the drive senses it is no longer at zero speed. The drive

forces the motor to pull forward against the web, which again, drops the speed feed&ERP PARAMETERS
below the threshold. The SCRs switch off again, and the web pulls back on the roll. TRENPSTIL
motor will then oscillate as the drive SCRs turn on and off trying to maintain a fixed roll

position.
Input Parameters
Slot Input Parameter Description Range LINKRange Default
* —  SOURCHAG Determines the drive parameter used to compare — — tag 89
with the STANDSTILL THRESHOLRalue. (speed
Cannot be set through SAM. feedback)
24  STANDSTILLLOGIC When enabled, inhibits the controller when ENABLED/DISABLED 0 =Disabled Disabled
ENABLE at zero setpoint and zero speed. 1=Enabled
2073 STANDSTILL Threshold for setting the zero setpoint and zero 0.00to 500% 0.00t0100.00% 200%
THRESHOLD speed. Corresponds the ZERO THRESHOLD in the MMI.

* MM parameter available only in the password protected mode.

Output Parameters

LINK Output Description SAM Range LINK Range Diagnostic

AT STANDSTILL Speed demand and speed feedback TRUE/FALSE 1=True AT STANDSTILL
below STANDSTILL THRESHOLD O =False

AT ZEROSETPOINT Drive speed demand below STANDSTILL TRUE/FALSE 1=True AT ZERO SETPOINT
THRESHOLD O =False
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— Enabled
3.9
58
& 0 Disabled
t
Speed Feedback The curve depends on
= Speed the load characteristics.
= Setpoint
T e e e N OO
s}
£
3 Zero Threshold
0 Default =2.00%
- O
®
Q t
o
w
24— - - N -\ —"————————
o Enabled ' Enabled
23
o
D5
o Disabled

Figure C.21- STANDSTILL Logic
When STANDSTILL LOGIC s enabled, the drive disables when both the speed feedback and speed setpoint signals are within the
ZEROTHRESHOLD

App. C - 30 590 DRV LINK DC Drive Product Manual



Appendix C LINK Software Block Diagrams

START-STOP

590 LINK
The START-STOPsoftware block contains the parameters for controlling the drive aEEEa S
when it is stopping. MENU LEVEL
NOTE. All START-STOPparameters are found in the MMI SETUP DIAGNOSTICS
PARAMETERS:: STOP RATES and the AUX I/O sub-menus.
MENU LEVEL
Inputs and Outputs SETUP PARAMETERS
The block's value inputs aBPEEDFEEDBACKrom FEEDBACKandTOTALSET- SETUP PARAMETERS
POINT from SPEEDLOOPR RAMPS
The block's logic inputs include théNK software slot input®RIVE STARTand SETUP PARAMETERS
PROGRAMTOR and the hardwired Program Stop (terminal A7). AUX START and | AUXI/O
AUX ENABLE are both accessible only through the MMI.
. . . . SETUP PARAMETERS ¢
TheSTART-STOPvalue output is the findBPEEDDEMANBignal that is sent to FIELD CONTROL
SPEEDLOOR There is nd.INK output for this signal and it cannot be monitored in n
SAM. The logic outputs ar€OMPOSITEPROGRAMTOPandDRIVE STARTED SETUP PARAMETERS |
CURRENT PROFILE
SETUP PARAMETERS 3
STOP RATES
START-STOP
2129 Prog Stop I Limit | to CURRENT LOOP.
Total Setpoint ~e Speed Demand
(from SPEED LSOP) N o ~ . (to SPEED LOOP) |
7226 StopTme | " orive | 1o rEATH
2132 Prog Stop Time Storrtl(\elg § o%d Start Contactor
- Start _ D:25 DI8T D "
52 Drive Start rive
t Enabl
— [ o
2227 Stop Time Limit <
b s 2229 P Stop Time Limit
rogram Sto ;
terminal A7) | | @ Ergg%or;”s??g Run LED Global
122 Program Stop o £ Quench
(?%erre‘(li:ggjegzg% 2133 Stop Zero Speed || 5 _
» p perating
Mode
2228 Contactor Delay | D:20
KEY
Diagnostic No. D:
MMI Diagnostic Parameter . y
SETUP PARAMETERS: MONS:D\Ji::gnosﬁcParame’er/ConfigEd 0
AUX I/O Conf?gEd Output O Drive Ready
MMI Aux Start | Test Point 0 (From HEALTH)
i g:toqst
MMI Aux Enable |—\ 4+ LEBp
L/
[2g]
+24V Coast
Stop |/P

Figure C.22- START-STOPSoftware Block
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Description

DRIVE STARTmust be set TRUE for the drive to riRIVE STARTis AND-ed with the drive's healthy signal and
AUX START.

A normal stop occurs whdDRIVE STARTsignal switches FALSE. It ram@®OTALSETPOINTto zero at a rate set

by STOPTIME. This ramp is independent of tRAMFDECELTIME in RAMPSA motor powered by a non-regenera-

tive drive (591SR.INK) stops no faster than its natural coast stop rate. Regenerative drive powered motors ramp down
at theSTOPTIME rate. If thedrive speed has not reached 31@PZEROSPEEDwithin theSTOPLIMIT time, the

current loopdisables, the contactor de-energizesthedirive coasts to rest.

Caution
The overall start signal isot internally latched tZ EROSPEED If DRIVE STARTiIs set FALSE, then
immediately TRUE, the drive will restart before the shaft has stopped rotating. Interlock the start signal
with the drive'sZEROSPEEDoutput through extern&llNK logic to prevent a restart before reaching
ZEROSPEED

During normal stopsCONTACTORELAYdelays de-energizing the contactor after the motor speed feedback reaches
STOPZEROSPEED WhenSTOPZERGSPEEDs set above 0.25%, the drive disables durinCBBITACTORELAY

time. If set below 0.25%, the drive disables after the delay. This is useful in preventing multiple operations of the contactor
while jogging. Disabling the drive immediately overrides@@NTACTORELAYtimer.

PROGRAMTOPprovides an independently controlled fast stop for the regeneratidd SBRMRYV drive. This

function is usually reserved for emergency stop conditions and completely overrides the normal stop drive functions. It
is triggered when the hardwired terminal A7 goes to 0 VDC (is open circuited) oiifNKesoftware logi®PROGRAM
STOPinput toggles TRUECOMPOSITEPROGRAMBTOPIs TRUE if eithePROGRAMTOPIs TRUE or terminal A7
becomes open circuited. The MMI diagnostic PROGRAM STOP corresponds to this software block output.

Set PROGRAM STOP to FALSE to control program stop solely through terminal A7. The Program Stop LED on the
front of the drive is driven directly by terminal A7 and disregards the state bfflePROGRAMTOPInput.

WARNING!

For safety reasons, control the drive program stop action solely by hardwired control through terminal
A7. Refer to Chapter 2 for program stop wiring.

PROGRAMTOPTIME sets the ramp time of a program stop and over8d&PTIME or RAMPDECELTIME. PROGRAM
STOPLIMIT begins timing whe@OMPOSITEPROGRABRITOPgoesTRUE and determines the maximum program stop
time duration before the drive disables and switches to a coast stop.

PROGSTOPI LIM sets the current limit I@URRENTOOPduring a program stop. It is independent of the current
clamp settings in thELAMP Sr CURRENT.OOPsoftware blocks.

Input Parameters
Slot Name Description MMI/SAM Range LINKRange Default

— AUXENABLE Drive current enabled when ON, +24VDC is at ON/OFF — ON
terminal A5 and current loop is unquenched (LINK
slot 38 is TRUE) and drive is healthy. Under AUX 1/O
in MMI.

—  AUXSTART Drive starts when ON and ON/OFF — ON
LINK start signal, slot 52 is TRUE and the drive
is healthy. Under AUX /O in MMI.

2228 CONTACTORELAY The time the contactor stays energized after the 0.1t0 600.0 Secs 0.0t0100.00% 10 Secs
STOPZEROSPEEDimit is reached.

52 DRIVE START LINK Drive Start signal. Logic AND-ed with AUX START ~ TRUE/FALSE l=true/O=false =~ FALSE
Monitored in the MMI under DIAGNOSTICS:: START.

1122 PROGRAMTOP Initiates a Program Stop when TRUE. Signal is TRUE/FALSE I=true/O=false ~ FALSE
logic OR-ed with the hardwired program stop
terminal A7.
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Input Parameters
Slot Parameter

2129 PROGSTOPI LIM

2229 PROGSTOPLIMIT

2132 PROGSTOPTIME
2227 STOPLIMIT
2226 STOPTIME
2133 STOPZEROSPEED

Output Parameters

LINK Output
COMPOSITEPROGRABITOP
DRIVE STARTED

Description MMI/SAM Range LINKRange Default
Current limit when performing a program stop. 0.00to 200.00% 00to
100.00% 100.00%
The maximum time allowed for a program stop 0.0 10 600.0 Secs 0.01t0100.00%  60.0 Secs
before the drive disables and the contactor
de-energizes.
Time to reach zero speed when performing a 0.1t0 600.0 Secs 001t0100.00%  0.Secs
program stop.
Limits the maximum time a controlled stop can take 0.0 to 600.0 Secs 00t0100.00%  60.0 Secs
during a normal stop before the drive will coast stop.
Time to reach zero speed when performinganormal ~ 0.1to 600.0 Secs 0.0t0100.00%  10.0 Secs
stop from 100% full speed.
Speed feedback threshold which triggers the 0.00 t0 100.00% 001t0100.00%  200%
CONTACTORELAYtimer.
Description SAM Range LINK Range MMI Diagnostic
OR-ed result of terminal A7 (Program Stop) ACTIVE/INACTIVE  1=ACTIVE/O=INACTIVE PROGRAM STOP
and Program Stop input slot.
Output of drive start condition. ON/OFF 1=ON/0=OFF DRIVE START
= 100 Speed Setpoint
£ Start/Run (C3)
g
3
3
80—
(%)
t
32 100 —
el
5
£
3
3
8 0
& :
. Stop Time t
;M; Actual stopping rate depends on
= : the load inertia, motor horsepower,
2 100 — and overload capability of the
5 motor/drive.
%’ The drive remains enabled for
8 the Contactor Delay if
< Stop Zero Speed Stop Zero Speed <0.25%.
g 20 Default =200%.............0>~
S O T A7 -
wv
: : t
The drive is disabled below the :
Stop Zero Speed if set > 0.25% :
o Fnabled 1N w|
>0 1
58 !
0 . Disabled : :
t
=
a 5 On
=3
RN off
53 ' '

: Contactor Delay

. Default =10 Seci :

Figure C.23 - Sequences During a Normal Stop

STOPZEROSPEED»settings below 0.25% keep the drive enabled after reaching STOPZEROSPEED or the CONTACTORELAYtime. This

setup is useful in jog applications.
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= 100 Speed Setpoint
= Program Stop LED On (Program Stop = False)
g_
_‘§ LED Program Stop is a latched function.
2 Off
a 0 —
B
t
2
o
c
5
IS
(]
a
©
®
(O]
o ;
e :
R f
_ = =20 %ecy Current Limit is set by Prog Stop | Limit
59 | : Default =100.00%
& 100
S Actual stopping rate depends on
%S /— the load in%?tic% motor h%rsepower,
o and overload capability of the
L Stop Zero Speed motor/drive.
_§ 20 Default=200%..............
8 O T o
? t
o0 Enabled
>0
£
D5
o | Disabled
t
2
a5 On
oG
<2
<0
22 04 oft
a2
) t

Figure C.24 - Sequences for a Program Stop
PROGRABITOPis a latched function. Once a PROGRABTOPsignal is received; that is, terminal A7 open circuits or PROGRABTOP
is toggled TRUE, the stop continues even if 24 volts is reconnected to terminal or PROGRABITOPgoes FALSE.
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Speed Setpoint
Start/Run (C3)

100

Speed Setpoint (%)

Speed Demand (%)

g _| The contactor will drop out if
= 100 S eeg Feeégq\c,f(? Sto% Zero Speed
S when Stop Limit times out.
3
L Stop Zero Speed
5 BB 865,
B O S S
Stop Limit : t
. Default = 60.0 Secs R
22 Enabled
52
L
o Disabled
t
23
S5 On
(TNs]
B
=}
S, | Off
o83 t

Figure C.25 - Sequences When a Normal Stop Times Out
These curves illustrate the sequence when a normal stop takes longer than the STOPLIMIT time. The drive disables and the contactor
de-energizes at that time.
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% 100 Speed Setpoint
= Program Stop LED On (Program Stop = False)
2
3
LED
9 Off
o 0 —
A
t
32
e
c
5
IS
(]
fa
-
]
(O]
o8
» :
. Prog Stop Time t
. Default = 0.10 Secs
22 100 : The contactor will drop out if
~ Speed Feedback > Stop Zero Speed
3 when Prog Stop Limit times out.
3
L Stop Zero Speed
72l Default =200% )
| I R L -
- Prog Stop Limit : t
- Default = 60.0 Secs %
0.0 Enabled
52
[N}
0 _ | Disabled
t
2
ab On
Trks)
2
&0
Lo Off
55
L5 t

Figure C.26 - Sequences when a Program Stop Times Out
The time out logic is the same for both a normal stop and a program stop. PROGRABITOPLIMIT , however, sets the maximum
duration of a program stop before the contactor de-energizes and the drive disables.
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SUMMING

The SUMMINGblock scales and sums two non-ramped speed inplR&JT O 590 LINK
and INPUT 1. The block has a single outp&=TPOINTSUM which sums with MENU LEVEL
the other speed setpoints in BBEEDLOOPto produceTOTALSETPOINT.

INPUT 0 andINPUT 1 have independent ratio scaling and sign inverting capabi| MENU LEVEL

ity. Yo
DEAD
deadb

MENU LEVEL
NOTE. TheSUMMINGoftware block corresponds to the MMI sub-menu | pJAGNOSTICS

SETUP PARAMETERS:: SETPOINT SUM.

g g g lg

u can also clampETPOINTSUMwith SUMLIMIT . INPUT 1 has a SETUP PARAMETERS

BANDVIDTHfunction set only through the MMI. For an input within the

and, the output clamps to zero. SETUP PARAMETERS

RAMPS
SUMMING SETUP PARAMETERS
100 Input O Sign SETPOINT SUM

2096 Input O Ratio
2066 Speed Input O

Setpoinf Setpoint 1
Sum L (to SPEED LOOPl

4
D27
KEY
2065 Input 1 Diagnostic No. D:nn
2095 Input 1Ratio MMI Diagnostic Parameter .
P " MMI Diagnostic Parameter /ConfigEd

99 Input 1Sign Output o

- — ConfigEd Output O

2235 Setpoint Sum Limit ! TestPoint -

Figure C.27 - SUMMINGoftware Block

NOTE. Overspeed arldNK Signal Scaling:

Like other speed inputs, INPU'and INPUT1 can accept an overspeed range of +20% to
accommodate continuous operation of the drive speed control loop. Therefore, ddN& albeed
reference signals by 0.8333 to account for this overspeed capability so that an IBBIB38ignal
yields a 100% speed reference to INPUdr INPUT1. Refer to Chapter 3 for more information
concerning_INK data ranges and signal scaling.

Input Parameters

Slot Name Description MMI/SAM Range LINKRange Default
—  DEADBANWIDTH Symmetrical range within which the output is 0.0t0100.0% 0.0t0100.0% 0.0%
clamped at zero.
2066 INPUTO INPUT 0 value. +105.00% +87.50% 0.00%
2065 INPUT1 INPUT 1 value. +105.00% +87.50% 0.00%
2096 RATIOO Multiplier scaling for INPUT O 0103000 010100.00% 10000
2095 RATIO1 Multiplier scaling for INPUT 1 0103000 010100.00% 10000
100 SIGNO Polarity for INPUT 0. POSITIVE/NEGATIVE 1= Negative POSITIVE
O=Positive
99 SIGN1 Polarity for INPUT 1. POSITIVE/NEGATIVE 1= Negative POSITIVE
O=Positive
2235 SUMLIMIT Symmetrical limit for the total sum output. 0.00t0105% 0t087.5% 105.00%
Output Parameters
LINK Name Description SAM Range LINK Range MMI Diagnostic
SETPOINTSUM Sum of INPUT 1 and INPUT 0 after scaling +105.00% +87.50% SPT. SUM OQUTPUT
and signand SUMLIMIT parameters are applied.
Corresponds to SETPOINT 1in the MMI SPEED LOOP.
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Figure C.28 - 590 LINK Software Block Diagram

Key - 590 LINK Software Block Diagram Issue 4.1
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Phase Lock Link Network Alarm Enable 107
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Spd Feedback 59 FIdWeak Enable Field Regulator \olts Firing
Progran Unlotched Stall Tip Trip Reset 72] - M7 MinFid Current finRMS) Angle h
o &R Health Flag Drive Phase
ConfigEd 15 = fort 208 EWFlead ol» e
Parameter 2109 EMFLag 2106 Prop. Gain D:24 Control
2110 EMF Gain 2105 ot Gain
211 Max Arm Volts 2099  Field Demand
Cont aSc';nor: BEMF Fbk Lead
Field Demand/
SETUP PARAMETERS: [ BEMFFok Log Torcl Pl Seipoint Drive Goding
Ramping AUX1/0 L e | »|  Motor 65 _Fld Quench Mode Enable fuhfs?ie%'fﬁ?u
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MM Aux Start '
SpeedLoop 1 Field | Fbk /Field
freor MMI Aux Enable [: ______ H old I
D:41 P8
Terminal 5
Speegloop . " Enable @ D:26 Filter I
B—p{a7 AN
Program Enable +24V ov Thermistor/ ov Coast Armature
Stop I/P Thermostat Stop I/P Current
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Appendix F Miscellaneous Drawings

Appendix F MISCELLANEOUS DRAWINGS

This appendix contains miscellaneous wiring and schematic diagrams of several 520NMRYC Drives. The
wiring diagrams show the wiring connections between the SCR chassis and the power supply boards. These drawings

also show the assembly of the SCR bussing. The schematic diagrams show the internal wiring connections of the
drive.
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Figure F.2 - 591 Controller, Non-regenerative

HHEHH

590 DRV LINK DC Drive Product Manual App.F-3



Drawings

Appendix F Miscellaneous

SAIDISUS Bay ue|josjuo D Z6S - £491nB1g

590 DRV LINK DC Drive Product Manual

App.F-4



Appendix F Miscellaneous Drawings

Figure F.4 - 593 Controller, Non-regenerative
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Figure F.6 - 595 Controller, Non-Regenerative
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Appendix F Miscellaneous Drawings

EXTERNAL FIELD WIRING FOR THREE-BOARD POWER SUPPLIES

Early model 590 drives rated 164 A through 675 A use a three-board power supply design.
When supplying the field externally on a three-board power supply drive rated 164 A through 270 A, move the field
supply jumpers on the power supply board as shown in Figure F.20. Move the RED wire from internal terminal FI to

internal terminal FE-R and the YELLOW wire from Fl to FE-Y. Protect the supply externally using suitable branch
circuit protection fuses rated for the supply voltage. The fuses should be no larger than 10 A.

External
Field Supply

Terminals Field Supply

\ % Output Terminals

TR

RFEY | = ¥ L+ RedWire
—R ki 21 YYellow Wire
R o O

Figure F.20 - External Field Connections - 3-Board Power Supplies

For drives with three-board power supplies rated 270 A to 675 A, rewire the field supply leads as shown in Figure
F.21. Remove the the RED and YELLOW wires from their stake connectors and clip off each wire's stake connector.
Strip each lead 3/8" and teminate them into the correct screw terminal, as shown in the figure. Protect the supply
externally using suitable branch circuit protection fuses rated for the supply voltage. The fuses should be no larger
than 20 A.

NOTE. Once the wires are stripped and connected, they will be too short to redmuktotthe
orginal stake connectors for an internal field supply source.

External
Field Supply
Terminals

I\ %O
[ ) DI D2 D3 D4

See See
[l rseeysee

- + 4+ RedWire
_

} ?_ﬁ{;ﬁ”iﬂ E*T” MYellow Wire
N

Field Suppl
utput Terpn?irzlals

Figure F.21- External Field Connections - 3-Board Power Supplies

Caution
An "out-of-phase" external supply can blow fuses and cause faulty operation. The AC field supply is
normally fed internally from L1 and L2. Occasionally, motors require field voltages greater than can be
supplied by the main L1, L2, and L3 supply. This external field supply must be "in phase" with the
main supply. The supply to terminal FL1 must connect to the same phase on terminal L1 and the FL2
must connect to the supply phase on L2.

590 DRV LINK DC Drive Product Manual App.F-21



Appendix F Miscellaneous Drawings

EXTERNAL STACK FIELD WIRING
Refer to NOTE 5 and NOTE 6 in the drawings for external stack drives (500 through 1000 HP) in Figures F.11, F.13,
F.15 and F.17. Connect the external AC field supply to terminal connections FL1 and FL2. The field supply circuitry
is fused internally at 30 A within the 590 DRV controller whether the supply is provided internally or externally.

Fuse the external field supply externally at 30 A if you are using the 598/599 contiitleuta DRV package. A
drawing of the power supply boards within the 598 external stack controller appears in Figure F.19.
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Appendix G SPARE PARTS LISTS

There are three types of 590 DRVs availabletNK version, a digital model and an analog version. Each type of
DRV uses a different control board mounted on the same power module chassis and have the same power frame
ranges. This appendix contains the spare parts listdlfeersions of 590 DRVSs.

DECODING THE CATALOG NUMBER

The number 955 indicates that the unit is a DRV model motor controller. The next letter determines the type of
controller door. The letter A is for analog, D is for 590 digital, L is for BBMK and LX indicates a 570INK

controller door. The next number indicates the voltage rating (8 for 480 VAC) and the following letter determines
whether the unit's control type is regenerative (R) or non-regenerative (N). The last field indicates the unit's horse-
power rating. Théast digitdetermines the number of places required to move the decimal to the right of the first of
theremainingdigits in that field to give the DRV's horsepower rating. For example:

955D - 8R751 955L - 8N13
(S (- A
DRV model drive DRV model drive |
Type: Digital Type: LINK
Voltage Rating: 480 VAC Voltage Rating: 480 VAC
Control Type: Regenerative Control Type: Non-regenerative |
Horsepower Rating : 7.5 HP Horsepower Rating: 10Q HP

NOTE. All horsepower ratings are based on 500 VDC armature motors.

The sample label in Figure G.1 shows a 955 L... indicatidNK controller door. The revision of the door is the
number to the right of the decimal point (3.12 in the example). 955L - 8R22 indicates that it is a regenerative, 20 HP,
480 VAC, 590LINK DRV.

ORDERING SPARE PARTS

When ordering spare parts or requesting technical assistance from Eurotherm Drives, please providectialogit's
number andevision number. Both humbers are printed on the 590 DRV serial number label. Figure G.1 shows the
locations of both numbers on the label. This label is located both on the left side and on the inside drive mounting

EUROTHERM DRIVES Revision Number
590 DRV DC Drive /

CatalogNo. 055 8R22 Revisep /- 312 “h

480/230 +10% VAC,

) Main
Maximum Supply | 3-phase, 50/60 Hz 29 Amps
Ut Auiliary | 500 VAC, 1ph
Fieid 7 | 30/60Fiz T° 10 Amps
Armature | 500/240 VDC 34 Amme
Catalog Number -

Field | 300/150 VDC 10 Amps

Maximum

Output | Auxiliary | 120/1I5VAC, Lphase  0.75  Amps Serial Number
Motor _|.at 500 VDC 20 Hp
Size at 240 VDC 10 Hp
Overload]| 200% Full Load Current for 10 Secs
" 9539USD0016

Serial No.

See manual for operation o ofher input and outpul volloges
8]

prions (Order rely)
[ 654D-RS422

0O esseNRx  Osv Oy Oy O24v
00 655MTRX

X 955BMS 13 Amps

[ Other
Other
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Appendix G Spare Parts List

bracket of 7.5 through 100 HP models of all types of 590 DRVs. See Chapter 2 for label location illustrations. The
revision number is printed in the upper right corner of the label.

READING THE SPARE PARTS LISTS

The spare parts lists are organized by controller door type and power module. They list the parts and Eurotherm
Drives part numbers unique to each version control door. Another table lists feedback option card part numbers which
must be ordered with each drive depending on the type of motor speed feedback used.

The power module spares lists identify each model DRV by catalog number less the letter for the controller door.
Each table lists all parts, their corresponding Eurotherm Drives part numbers and the quantity of each part used for
that model DRV. Th®RV Revisoncolumn lists the model revision in which the parts were used.

EXAMPLE. The example below shows the first three parts used in the power module of model 955*-
8R22 (a 480 VAC, 20 HP regenerative model). The contactor DB351539 was used in revisions land 2
and 5 through 8. It was replaced by contactor DB051417 for revisions 3 and 4. The power supply board
AH385851U004 used on revisions 4 through 8 replaced AH385851U002, which was used on revisions
1 through 3. The separate controller field suppression board AH055037U004 was used on revisons 1
through 3 and not used on later revisions.

Description | Part Number DRV Revision Qty.
955*-8R22 20 hp Regenerative Drive 480 VAC (35 A)
Contactor, AM - DC 3P 2 NO TNC 500 VDC 56 A DBO51417 3-4 1
DB351539 12,5 1
Controller Calibration Card AH058529U001 1-4 1

SPEED FEEDBACK RECEIVER OPTIONS LIST

Speed Feedback Card Option Part Number
Switchable Analog Tachometer Generator Calibration Card AH385870U001
+5VDC Wire-ended Encoder Receiver Card AH387775U005
+12 VDC Wire-ended Encoder Receiver Card AH387775U012
+15 VDC Wire-ended Encoder Receiver Card AH387775U015
+24 VDC Wire-ended Encoder Receiver Card AH387775U024
5701 Microtach Receiver Card (Plastic Fiber Optic) AH058654U001
5901 Microtach Receiver Card (Glass Fiber Optic) AH386025U001

L/INK FIBER OPTIC CONNECTORS AND REPEATERS

Fiber Optic Connectors and Repeaters Part Number
BLACK (receiver) plastic fiber optic connector Cl055070"
RED (transmitter) plastic fiber optic connector Cl055069*
LINK plastic fiber optic repeater 15206-2-00
Universal Fiber Optic Converter 5904

*Refer to Appendix A when ordering fiber optic cable.
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CONTROLLER DOOR PARTS LISTS

Description Part Number DRV Revision Qty.
955D.... 590 Digital DC Drives
Controller Calibration Card AH058529U001 8 1
Controller Calibration Card, Switchable AH385457U001 8 1
Controller Door, 590 Digital 590D/00/000 8 1
NOTE: All drives 400 horsepower and larger use the AH058529U001 resistor calibration card.

Description Part Number DRV Revision Qty.
955L.... LINK 590 DC Drives
Controller Resistor Calibration Card AHO058529U001 10-12 1
Controller Switchable Calibration Card AH385457U001 10-12 1
Controller Door 590 LINK, with Resistor Calibration Card 590LD/00/001 10-12 1
Controller Door 590 LINK, with Switchable Calibration Card 590LDC/00/001 10-12 1
Controller Switchable Tachometer Calibration Card AH385870U001 10-12 1
NOTE: All drives 400 horsepower and larger use the AH058529U001 resistor calibration card.

Description Part Number DRV Revision Qty.
955LX.... LINK 570 DC Drive
Controller Calibration Card AH055028U001 19 1
Controller Door 570L LA058388U001 19 1

590 DRV LINKDC Drive Product Manual

App.G-3




Appendix G Spare Parts List

POWER MODULE PARTS LISTS

Description Part Number DRV Revision Qty.
955"-8N751 7.5 hp Non-Regenerative Drive 480 VAC (13 A)
Contactor, AM - DC 3P 2NO 1NC 500 VDC 15A DB351537 1-6 1
Controller Power Supply Board AH385851U003 3-6 1
AH385128U004 1-2 1
Controller Field Suppression Board AH055037U004 1-2 1
Controller Trigger Board AH055036U003 1-2 1
Controller Transformer, T1 CO056935 1-6 1
Field Regulator, 1400 V, 15 A CF057273U014 1-6 1
Fuse Controller Coding Supply,  FS2, FS3,FS4 - 600 VAC10 A CH430014 3-6 3
F1.F2,F3- 600 VAC10 A CH430014 1-2 3
Fuse Controller Power Supply, AH385851U003, FS1-250 VAC3 A CH540033 3-6 1
Fuse Controller Power Supply, AH385128U004
FS1-250 VAC1A CH460013 1-2 1
FS2-250 VAC3 A CH020033 1-2 1
FS3- 400 mA CH540042 1-2 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 40 A CS350260 1-6 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 1A CH352006U010 1-6 2
Fuse DRV Transformer Load, F6 - 250 VAC 1-1/2A CH352015U015 1-6 1
SCR, 1600V, 26 A CF385522U016 1-6 3
Transformer Control, TX - 150 VA 208-230-380-415-460/120 VAC C0O352610 1-6 1
Description Part Number DRV Revision Qty.
955"-8R751 7.5 hp Regenerative Drive 480 VAC (13 A)
Contactor, AM - DC 3P 2NO TNC 500 VDC 15A DB351537 1-6 1
Controller Power Supply Board AH385851U002 3-6 1
AH385128U004 1-2 1
Controller Field Suppression Board AH055037U004 1-2 1
Controller Trigger Board AH055036U002 1-2 1
Controller Transformer, T1 CO056935 1-6 1
Field Regulator, 1400 V, 15 A CF057273U014 1-6 1
Fuse Controller Coding Supply, ~ FS2, FS3,FS4 - 600 VAC10 A CH430014 3-6 3
F1.F2,F3- 600 VAC10 A CH430014 1-2 3
Fuse Controller Power Supply, AH385851U002, FS1-250 VAC3 A CH540033 3-6 1
Fuse Controller Power Supply, AH385128U004
FS1-250 VACTA CH460013 1-2 1
FS2-250 VAC3 A CH020033 1-2 1
FS3- 400 mA CH540042 1-2 1
Fuse DRV Armature, F7 - Semiconductor 650 VDC 40 A CS$351628 1-6 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 40 A CS350260 1-6 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 1A CH352006U010 1-6 2
Fuse DRV Transformer Load, F6 - 250 VAC 1-1/2A CH352015U015 1-6 1
SCR, 1600V, 26 A CF385522U016 1-6 6
Transformer Control, TX - 150 VA 208-230-380-415-460/120 VAC C0O352610 1-6 1
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Description Part Number DRV Revision Qty.
955*-8N22 20 hp Non-Regenerative Drive 480 VAC (35 A)
Contactor, AM - DC 3P 2NO TNC 500 VDC 56 A DB351539 1-2,5-8 1
DB051417 3-4 1
Controller Power Supply Board AH385851U003 4-8 1
AH385128U004 1-3 1
Controller Field Suppression Board AH055037U004 1-3 1
Controller Trigger Board AH055036U003 1-3 1
Controller Transformer, T1 CO056935 1-8 1
Field Regulator, 1400 V, 15 A CF057273U014 1-8 1
Fuse Controller Coding Supply, FS2,FS3,FS4 - 600 VAC10 A CH430014 4-8 3
F1,F2,F3-600 VACIO A CH430014 1-3 3
Fuse Controller Power Supply, AH385851U003, FS1-250 VAC3 A CH540033 4-8 1
Fuse Controller Power Supply, AH385128U004
FS1-250 VAC1A CH460013 1-3 1
FS2-250 VAC3 A CH020033 1-3 1
FS3- 400 mA CH540042 1-3 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 40 A CS350260 1-8 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 1A CH352006U010 1-8 2
Fuse DRV Transformer Load, F6 - 250 VAC 1-1/2A CH352015U015 1-8 1
SCR, 1600V, 26 A CF385522U016 1-8 3
Transformer Control, TX - 150 VA 208-230-380-415-460/120 VAC C0O352610 1-8 1
Description Part Number DRV Revision Qty.
955"-8R22 20 hp Regenerative Drive 480 VAC (35 A)
Contactor, AM-DC 3P 2NO TNC 500 VDC 56 A DB351539 1-2,5-8 1
DB051417 4 1
Controller Power Supply Board AH385851U002 -8 1
AH385128U004 -3 1
Controller Field Suppression Board AH055037U004 1-3 1
Controller Trigger Board AH055036U002 1-3 1
Controller Transformer, T1 CO056935 1-8 1
Field Regulator, 1400 V, 15 A CF057273U014 1-8 1
Fuse Controller Power Supply,  FS2,FS3,FS4 - 600 VAC10 A CH430014 4-8 3
F1,F2,F3-600 VACI0 A CH430014 1-3 3
Fuse Controller Power Supply, AH385851U002, FS1-250 VAC3 A CH540033 4-8 1
Fuse Controller Power Supply, AH385128U004
FS1-250 VAC1A CH460013 1-3 1
FS2-250 VAC3 A CH020033 1-3 1
FS3- 400 mA CH540042 1-3 1
Fuse DRV Armature, F7 - Semiconductor 650 VDC 40 A CS351628 1-8 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 40 A CS350260 1-8 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 1A CH352006U010 1-8 2
Fuse DRV Transformer Load, F6 - 250 VAC 1-1/2A CH352015U015 1-8 1
SCR, 1600V, 26 A CF385522U016 1-8 6
Transformer Control, TX - 150 VA 208-230-380-415-460/120 VAC C0O352610 1-8 1
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Description Part Number | DRVRevision [ aiy.
955"-8N32 30 hp Non-Regenerative Drive 480 VAC (50 A)
Contactor, AM - DC 3P 2NO TNC 500 VDC 56 A DB351539 1-2,5-8 1
DB051417 3-4 1
Controller Power Supply Board AH385851U003 4-8 1
AH385128U004 1-3 1
Controller Field Suppression Board AH055037U004 1-3 1
Controller Trigger Board AH055036U003 1-3 1
Controller Transformer, T1 CO056935 1-8 1
Field Regulator, 1400 V, 15 A CF057273U014 1-8 1
Fuse Controller Coding Supply,  FS2,FS3,FS4 - 600 VAC10 A CH430014 4-8 3
F1,F2,F3- 600 VAC10 A CH430014 1-3 3
Fuse Controller Power Supply, AH385851U003, FS1-250 VAC3 A CH540033 4-8 1
Fuse Controller Power Supply, AH385128U004
FS1-250 VACTA CH460013 1-3 1
FS2-250 VAC3 A CH020033 1-3 1
FS3- 400 mA CH540042 1-3 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 60 A CS351627 1-8 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 1A CH352006U010 1-8 2
Fuse DRV Transformer Load, F6 - 250 VAC 1-1/2A CH352015U015 1-8 1
SCR, 1600V, 56 A CF385524U016 1-8 3
Transformer Control, TX - 150 VA 208-230-380-415-460/120 VAC CO352610 1-8 1
Description Part Number DRV Revision Qty.
955*-8R32 30 hp Regenerative Drive 480 VAC (50 A)
Contactor, AM - DC 3P 2NO TNC 500 VDC 56 A DB351539 1-2,5-8 1
DB051417 -4 1
Controller Power Supply Board AH385851U002 -8 1
AH385128U004 -3 1
Controller Field Suppression Board AH055037U004 1-3 1
Controller Trigger Board AH055036U002 1-3 1
Controller Transformer, T1 CO056935 1-8 1
Field Regulator, 1400 V, 15 A CF057273U014 1-8 1
Fuse Controller Coding Supply, ~ FS2,FS3,FS4 - 600 VAC10 A CH430014 4-8 3
F1,F2,F3- 600 VAC10 A CH430014 1-3 3
Fuse Controller Power Supply, AH385851U002, FS1-250 VAC3 A CH540033 4-8 1
Fuse Controller Power Supply, AH385128U004
FS1-250 VACTA CH460013 1-3 1
FS2-250 VAC3 A CH020033 1-3 1
FS3- 400 mA CH540042 1-3 1
Fuse DRV Armature, F7 - Semiconductor 650 VDC 80 A CS350428 1-8 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 60 A CS351627 1-8 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 1A CH352006U010 1-8 2
Fuse DRV Transformer Load, F6 - 250 VAC 1-1/2A CH352015U015 1-8 1
SCR, 1600V, 56 A CF385524U016 1-8 6
Transformer Control, TX - 150 VA 208-230-380-415-460/120 VAC CO352610 1-8 1
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Description Part Number DRV Revision Qty.
955"-8N42 40 hp Non-Regenerative Drive 480 VAC (66 A)
Contactor, AM-DC 3P 2NO INC 500 VDC 75 A DB351540 1-6 1
Contactor, AM - DC Aux Contact TNO T1NC DB351585 1-6 1
Controller Power Supply Board AH385851U003 3-6 1
AH385128U004 -2 1
Controller Field Suppression Board AH055037U004 1-2 1
Controller Trigger Board AH055036U003 1-2 1
Controller Transformer, T1 CO056935 1-6 1
Field Regulator, 1400 V, 15 A CF057273U014 1-6 1
Fuse Controller Coding Supply,  FS2,FS3,FS4 - 600 VAC10 A CH430014 3-6 3
F1,F2,F3- 600 VAC10 A CH430014 1-2 3
Fuse Controller Power Supply, AH385851U003, FS1-250 VAC3 A CH540033 3-6 1
Fuse Controller Power Supply, AH385128U004
FS1-250 VAC1A CH460013 1-2 1
FS2-250 VAC3 A CH020033 1-2 1
FS3- 400 mA CH540042 1-2 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 80 A CS350261 1-6 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 2 A CH352006U020 1-6 2
Fuse DRV Transformer Load, F6 - 250 VAC 2-1/2 A CH352015U025 1-6 1
SCR, 1600V, 56 A CF385524U016 1-6 3
Transformer Control, TX - 250 VA 208-230-380-415-460/120 VAC CO35261 1-6 1
Description Part Number DRV Revision Qty.
955"-8R42 40 hp Regenerative Drive 480 VAC (66 A)
Contactor, AM-DC 3P 2NO INC 500 VDC 75 A DB351540 1-6 1
Contactor, AM - DC Aux Contact TNO TNC DB351585 1-6 1
Controller Power Supply Board AH385851U002 3-6 1
AH385128U004 1-2 1
Controller Field Suppression Board AH055037U004 1-2 1
Controller Trigger Board AHO055036U002 1-2 1
Controller Transformer, T1 CO056935 1-6 1
Field Regulator, 1400 V, 15 A CF057273U014 1-6 1
Fuse Controller Coding Supply, ~ FS2,FS3,FS4 - 600 VAC10 A CH430014 3-6 3
F1,F2,F3- 600 VAC10 A CH430014 1-2 3
Fuse Controller Power Supply, AH385851U002, FS1-250 VAC3 A CH540033 3-6 1
Fuse Controller Power Supply, AH385128U004
FS1-250 VAC1A CH460013 1-2 1
FS2-250 VAC3 A CHO020033 1-2 1
FS3- 400 mA CH540042 1-2 1
Fuse DRV Armature, F7 - Semiconductor 650 VDC 100 A CS§350400 1-6 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 80 A CS$350261 1-6 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 2 A CH352006U020 1-6 2
Fuse DRV Transformer Load, F6 - 250 VAC 2-1/2 A CH352015U025 1-6 1
SCR, 1600V, 56 A CF385524U016 1-6 6
Transformer Control, TX - 250 VA 208-230-380-415-460/120 VAC CO352¢611 1-6 1
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Description Part Number | DRV Revision | Qty.
955"-8N62 60 hp Non-Regenerative Drive 480 VAC (98 A)

Contactor, AM-DC 3P 2NO TNC 500 VDC 110 A DB351541 1-6 1
Contactor, AM - DC Aux Contact TNO T1NC DB351585 1-6 1
Controller Power Supply Board AH385851U003 3-6 1
AH385128U004 1-2 1
Controller Field Suppression Board AH055037U004 1-2 1
Controller Trigger Board AH055036U003 1-2 1
Controller Transformer, T1 CO056935 1-6 1
Fan DL047934 1-6 1
Field Regulator, 1400 V, 28 A CF057273U014 1-6 1
Fuse Controller Coding Supply, ~ FS2,FS3,FS4 - 600 VAC10 A CH430014 3-6 3
F1,F2,F3- 600 VAC10 A CH430014 1-2 3
Fuse Controller Power Supply, AH385851U003, FS1-250 VAC3 A CH540033 3-6 1
Fuse Controller Power Supply, AH385128U004, FS1-250 VACTA CH460013 1-2 1
FS2-250 VAC3 A CH020033 1-2 1
FS3-400 mA CH540042 1-2 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 125 A CS350262 1-6 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 2 A CH352006U020 1-6 2
Fuse DRV Transformer Load, F6 - 250 VAC 2-1/2 A CH352015U025 1-6 1
SCR, 1600V, 9TA CF385524U016 1-6 3
Transformer Control, TX - 250 VA 208-230-380-415-460/120 VAC CO35261 1-6 1
Description Part Number DRV Revision Qty.

955"-8R62 60 hp Regenerative Drive 480 VAC (98 A)
Contactor, AM - DC 3P 2NO TNC 500 VDC 110 A DB351541 1-6 1
Contactor, AM - DC Aux Contact TNO TNC DB351585 1-6 1
Controller Power Supply Board AH385851U002 3-6 1
AH385128U004 1-2 1
Controller Field Suppression Board AH055037U004 1-2 1
Controller Trigger Board AH055036U002 1-2 1
Controller Transformer, T1 CO056935 1-6 1
Fan DL047934 1-6 1
Field Regulator, 1400 V, 15 A CF057273U014 1-6 1
Fuse Controller Coding Supply, ~ FS2,FS3,FS4 - 600 VAC10 A CH430014 3-6 3
F1,F2,F3- 600 VAC10 A CH430014 1-2 3
Fuse Controller Power Supply, AH385851U002, FS1- 250 VAC 3 A CH540033 3-6 1
Fuse Controller Power Supply, AH385128U004, FS1-250 VACTA CH460013 1-2 1
FS2-250 VAC3 A CHO020033 1-2 1
FS3- 400 mA CH540042 1-2 1
Fuse DRV Armature, F7 - Semiconductor 650 VDC 125 A CS350401 1-6 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 125 A CS350262 1-6 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 2 A CH352006U020 1-6 2
Fuse DRV Transformer Load, F6 - 250 VAC 2-1/2 A CH352015U025 1-6 1
SCR, 1600V, 9TA CF385524U016 1-6 6
Transformer Control, TX - 250 VA 208-230-380-415-460/120 VAC CO352¢611 1-6 1
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Appendix G Spare Parts List

Description Part Number DRV Revision Qty.

955"-8N752 75 hp Non-Regenerative Drive 480 VAC (122 A)
Contactor, AM-DC 3P 2NO TNC 500 VDC 130A DB351542 1-6 1
Contactor, AM - DC Aux Contact TNO T1NC DB351585 1-6 1
Controller Power Supply Board AH385851U003 3-6 1
AH385128U004 1-2 1
Controller Field Suppression Board AH055037U004 1-2 1
Controller Trigger Board AHO055036U003 1-2 1
Controller Transformer, T1 CO056935 1-6 1
Fan DL047934 1-6 1
Field Regulator, 1400 V, 15 A CF057273U014 1-6 1
Fuse Controller Coding Supply, ~ FS2,FS3,FS4 - 600 VAC10 A CH430014 3-6 3
F1,F2,F3- 600 VAC10 A CH430014 1-2 3
Fuse Controller Power Supply, AH385851U003, FS1-250 VAC3 A CH540033 3-6 1
Fuse Controller Power Supply, AH385128U004, FS1-250 VACTA CH460013 1-2 1
FS2-250 VAC3 A CHO020033 1-2 1
FS3-400 mA CH540042 1-2 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 150 A CS350263 1-6 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 2 A CH352006U020 1-6 2
Fuse DRV Transformer Load, F6 - 250 VAC 2-1/2 A CH352015U025 1-6 1
SCR, 1600V, 9TA CF385525U016 1-6 3
Transformer Control, TX - 250 VA 208-230-380-415-460/120 VAC CO352¢611 1-6 1

Description Part Number DRV Revision Qty.
955*-8R752 75 hp Regenerative Drive 480 VAC (122 A)

Contactor, AM - DC 3P 2NO TNC 500 VDC 130A DB351542 1-6 1
Contactor, AM - DC Aux Contact TNO TNC DB351585 1-6 1
Controller Power Supply Board AH385851U002 3-6 1
AH385128U004 1-2 1
Controller Field Suppression Board AH055037U004 1-2 1
Controller Trigger Board AH055036U002 1-2 1
Controller Transformer, T1 CO056935 1-6 1
Fan DL047934 1-6 1
Field Regulator, 1400 V, 15 A CF057273U014 1-6 1
Fuse Controller Coding Supply, ~ FS2,FS3,FS4 - 600 VAC10 A CH430014 3-6 3
F1,F2,F3- 600 VAC10 A CH430014 1-2 3
Fuse Controller Power Supply, AH385851U002, FS1-250 VAC3 A CH540033 3-6 1
Fuse Controller Power Supply, AH385128U004, FS1-250 VACTA CH460013 1-2 1
FS2-250 VAC3 A CHO020033 1-2 1
FS3-400 mA CH540042 1-2 1
Fuse DRV Armature, F7 - Semiconductor 650 VDC 150 A CS351629 1-6 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 150 A CS350263 1-6 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 2 A CH352006U020 1-6 2
Fuse DRV Transformer Load, F6 - 250 VAC 2-1/2 A CH352015U025 1-6 1
SCR, 1600V, 9TA CF385525U016 1-6 6
Transformer Control, TX - 250 VA 208-230-380-415-460/120 VAC CO352¢611 1-6 1
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Description Part Number | DRVRevision [ aiy.

955"-8N13 100 hp Non-Regenerative Drive 480 VAC (162 A)

Contactor, AM - DC 3P 2NO TNC 500 VDC 202A DB352019 1-5 1
Contactor, AM - DC Aux Contact INO TNC DB351585 1-5 1
Controller Power Supply Board AH385851U003 1-5 1
Controller Transformer, T1 CO056935 1-5 1
Fan DLO49140 1-5 1
Field Regulator, 1400 V, 15 A CF057273U014 1-5 1
Fuse Controller Coding Supply,  FS2, FS3, FS4 - 600 VAC10 A CH430014 1-5 3
Fuse Controller Power Supply, AH385851U003, FS1-250 VAC3 A CH540033 1-5 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 175 A CS350264 1-5 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 2 A CH352006U020 1-5 2
Fuse DRV Transformer Load, F6 - 250 VAC 2-1/2 A CH352015U025 1-5 1
SCR, 1600V, 21A CF385525U016 1-5 3
Transformer Control, TX - 250 VA 208-230-380-415-460/120 VAC CO35261 1-5 1

Description Part Number DRV Revision Qty.

955"-8R13 100 hp Regenerative Drive 480 VAC (162 A)

Contactor, AM-DC 3P 2NO 1NC 500 VDC 202A DB352019 1-5 1
Contactor, AM - DC Aux Contact TNO TNC DB351585 1-5 1
Controller Power Supply Board AH385851U002 1-5 1
Controller Transformer, T1 CO056935 1-5 1
Fan DLO49140 1-5 1
Field Regulator, 1400 V, 15 A CF057273U014 1-5 1
Fuse Controller Coding Supply,  FS2, FS3, FS4 - 600 VAC10 A CH430014 1-5 3
Fuse Controller Power Supply, AH385851U002, FS1-250 VAC3 A CH540033 1-5 1
Fuse DRV Armature, F7 - Semiconductor 650 VDC 225 A CS352023 1-5 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 175 A CS350264 1-5 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 2 A CH352006U020 1-5 2
Fuse DRV Transformer Load, F6 - 250 VAC 2-1/2 A CH352015U025 1-5 1
SCR, 1600V, 21A CF385525U016 1-5 o)
Transformer Control, TX - 250 VA 208-230-380-415-460/120 VAC CO35261 1-5 1
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Appendix G Spare Parts List

Description Part Number DRV Revision Qty.

955°-8N1253 125 hp Non-Regenerative Drive 480 VAC (205 A)
Contactor, AM - DC 3P 2 NO TNC 600 VDC 202A DB352019 1-2 1
Contactor, AM - DC Aux Contact INO TNC DB351585 1-2 1
Contactor, AMR - AC 3P 3NO TNC 600 VAC 25A DB353128 1-2 1
Controller Power Supply Board, 10 A AH385851U003 2 1
AH385128U004 1 1
Controller Suppressor Board AH055037U004 1 1
Controller Trigger Board AH055036U003 1 1
Controller Transformer, T1 CO056935 1-2 1
FanNOV DL043707 1-2 1
Field Regulator, 1400 V, 15 A CF057273U014 1-2 1
Fuse Controller Coding Supply, AH385851U003, FS2,FS3,FS4 - 600 VAC10 A CH430014 2 3
AHO055037U004, FS4,FS5,FS6-600 VACI0 A CH430014 1 3
Fuse Controller Power Supply, AH385851U004, FS1-250 VAC 3A CH540013 2 1
Fuse Controller Power Supply, AH385128U004, FS1-250 VAC1A CH460013 1 1
FS2-250 VAC3 A CH460033 1 1
FS3-250 VAC 400 mA CH540042 1 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 300 A CS350265 1-2 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 2 A (480V Operation) CH352006U020 1-2 2
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 4 A (230V Operation) CH352006U040 1-2 2
Fuse DRV Transformer Load, F6 - 250 VAC 3.5 A CH351788 1-2 1
SCR, 1400V, 250 A CF057366U014 1-2 3
Suppressor RC Link, 110-280 VAC CZ048331 1-2 1
Transformer Control, TX - 350 VA 460, 230/120 VAC C0O3520M 1-2 1

Description Part Number DRV Revision Qty.
955*-8R1253 125 hp Regenerative Drive 480 VAC (205 A)

Contactor, AM - DC 3P 2NO 1NC 600 VDC 202A DB352019 1-2 1
Contactor, AM - DC Aux Contact INO TNC DB351585 1-2 1
Contactor, AMR - AC 3P 3NO TNC 600 VAC 25A DB353128 1-2 1
Controller Power Supply Board, 10 A AH385851U002 2 1
AH385128U004 1 1
Controller Suppressor Board AH055037U004 1 1
Controller Trigger Board AH055036U002 1 1
Controller Transformer, T1 CO056935 1-2 1
FanTO V DL043707 1-2 1
Field Regulator, 1400 V, 15 A CF057273U014 1-2 1
Fuse Controller Coding Supply, AH385851U002, FS2, FS3,FS4 - 600 VAC10 A CH430014 2 3
AHO055037U004, FS4,FS5,FS6-600 VACI0 A CH430014 1 3
Fuse Controller Power Supply, AH385851U002, FS1-250 VAC 3A CH540013 2 1
Fuse Controller Power Supply, AH385128U004, FS1-250 VACTA CH460013 1 1
FS2-250 VAC3 A CH460033 1 1
FS3-250 VAC 400 mA CH540042 1 1
Fuse DRV Armature, F7 - Semiconductor 650 VDC 300 A CS350402 1-2 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 300 A CS350265 1-2 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 2 A (480V Operation) CH352006U020 1-2 2
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 4 A (230V Operation) CH352006U040 1-2 2
Fuse DRV Transformer Load, F6 - 250 VAC 3.5 A CH351788 1-2 1
SCR, 1400V, 250 A CF057366U014 1-2 [
Suppressor RC Link, 110-280 VAC CZ048331 1-2 1
Transformer Control, TX - 350 VA 460, 230/120 VAC C0O35201 1-2 1
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Description Part Number DRV Revision Qty.

955*-8N153 150 hp Non-Regenerative Drive 480 VAC (255 A)
Contactor, AM - DC 3P 2 NO TNC 600 VDC 258A DB352020 1-2 1
Contactor, AM - DC Aux Contact INO TNC DB351585 1-2 1
Contactor, AMR - AC 3P 3NO TNC 600 VAC 25A DB353128 1-2 1
Controller Power Supply Board, 10 A AH385851U003 2 1
AH385128U004 1 1
Controller Suppressor Board AH055037U004 1 1
Controller Trigger Board AH055036U003 1 1
Controller Transformer, T1 CO056935 1-2 1
FanNOV DL043707 1-2 1
Field Regulator, 1400 V, 15 A CF057273U014 1-2 1
Fuse Controller Coding Supply, AH385851U003, FS2,FS3,FS4 - 600 VAC10 A CH430014 2 3
AHO055037U004, FS4,FS5,FS6-600 VACI0 A CH430014 1 3
Fuse Controller Power Supply, AH385851U004, FS1-250 VAC 3A CH540013 2 1
Fuse Controller Power Supply, AH385128U004, FS1-250 VAC1A CH460013 1 1
FS2-250 VAC3 A CH460033 1 1
FS3-250 VAC 400 mA CH540042 1 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 300 A CS350265 1-2 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 2 A (480V Operation) CH352006U020 1-2 2
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 4 A (230V Operation) CH352006U040 1-2 2
Fuse DRV Transformer Load, F6 - 250 VAC 3.5 A CH351788 1-2 1
SCR, 1400V, 250 A CF057366U014 1-2 3
Suppressor RC Link, 110-280 VAC CZ048331 1-2 1
Transformer Control, TX - 350 VA 460, 230/120 VAC C0O3520M 1-2 1

Description Part Number DRV Revision Qty.
955*-8R153 150 hp Regenerative Drive 480 VAC (255 A)

Contactor, AM - DC 3P 2NO 1NC 600 VDC 258A DB352020 1-2 1
Contactor, AM - DC Aux Contact INO TNC DB351585 1-2 1
Contactor, AMR - AC 3P 3NO TNC 600 VAC 25A DB353128 1-2 1
Controller Power Supply Board, 10 A AH385851U002 2 1
AH385128U004 1 1
Controller Suppressor Board AH055037U004 1 1
Controller Trigger Board AH055036U002 1 1
Controller Transformer, T1 CO056935 1-2 1
FanTO V DL043707 2 1
Field Regulator, 1400 V, 15 A CF057273U014 1-2 1
Fuse Controller Coding Supply, AH385851U002, FS2, FS3,FS4 - 600 VAC10 A CH430014 2 3
AHO055037U004, FS4,FS5,FS6-600 VACI0 A CH430014 1 3
Fuse Controller Power Supply, AH385851U002, FS1-250 VAC 3A CH540013 2 1
Fuse Controller Power Supply, AH385128U004, FS1-250 VACTA CH460013 1 1
FS2-250 VAC3 A CH460033 1 1
FS3-250 VAC 400 mA CH540042 1 1
Fuse DRV Armature, F7 - Semiconductor 650 VDC 350 A CS352024 1-2 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 300 A CS350265 1-2 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 2 A (480V Operation) CH352006U020 1-2 2
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 4 A (230V Operation) CH352006U040 1-2 2
Fuse DRV Transformer Load, F6 - 250 VAC 3.5 A CH351788 1-2 1
SCR, 1400V, 250 A CF057366U014 1-2 [
Suppressor RC Link, 110-280 VAC CZ048331 1-2 1
Transformer Control, TX - 350 VA 460, 230/120 VAC C0O35201 1-2 1
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Appendix G Spare Parts List

Description Part Number DRV Revision Qty.
955"-8N23 200 hp Non-Regenerative Drive 480 VAC (330 A)
Contactor, AM-DC 3P 2 NO TNC 500 VDC 332A DB352021 4 1
Contactor, AM - DC Aux Contact TNO T1NC DB351585 4 1
Contactor, AMR - AC 3P 3NO TNC 600 VAC 25A DB353128 4 1
Controller Power Supply Board, 20A AH385128U104 4 1
Controller Suppressor Board AH056760U001 4 1
Controller Trigger Board AH055036U003 4 1
Controller Transformer, T1 CO056935 4 1
FanTIO V DL049140 4 1
Field Regulator, 1400 V, 28 A CF057274U014 4 1
Fuse Controller Coding Supply,  FS4, FS5,FS6 - 600 VAC 20 A CH220024 4 3
Fuse Controller Power Supply,  FS1-250 VACTA CH460013 4 1
FS2-250 VAC3 A CH460033 4 1
FS3-250 VAC 400 mA CH540042 4 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 400 A CS350267 4 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 3 A (480V Operation) CH352006U030 4 2
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 5 A (230V Operation) CH352006U050 4 2
Fuse DRV Transformer Load, F6 - 250 VAC 5 A CH351788 4 1
SCR, 1400V, 250 A CF056719U014 4 3
Suppressor RC Link, 110-280 VAC CZ048331 4 1
Transformer Control, TX - 500 VA 460, 230/120 VAC C0O352012 4 1
Description Part Number DRV Revision Qty.
955"-8R23 200 hp Regenerative Drive 480 VAC (330 A)
Contactor, AM - DC 3P 2NO TNC 600 VDC 332A DB352021 4 1
Contactor, AM - DC Aux Contact TNO TNC DB351585 4 1
Contactor, AMR - AC 3P 3NO TNC 600 VAC 25A DB353128 4 1
Controller Power Supply Board, 20A AH385128U104 4 1
Controller Suppressor Board AH056760U001 4 1
Controller Trigger Board AH055036U002 4 1
Controller Transformer, T1 CO056935 4 1
FanTIO V DL049140 4 1
Field Regulator, 1400 V, 28 A CF057274U014 4 1
Fuse Controller Coding Supply, ~ FS4, FS5,FS6 - 600 VAC 20 A CH220024 4 3
Fuse Controller Power Supply,  FS1-250 VACTA CH460013 4 1
FS2-250 VAC3 A CH460033 4 1
FS3-250 VAC 400 mA CH540042 4 1
Fuse DRV Armature, F7 - Semiconductor 650 VDC 450 A CS§352025 4 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 400 A CS350267 4 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 3 A (480V Operation) CH352006U030 4 2
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 5 A (230V Operation) CH352006U050 4 2
Fuse DRV Transformer Load, F6 - 250 VAC 5 A CH351788 4 1
SCR, 1400V, 250 A CF057366U014 4 6
Suppressor RC Link, 110-280 VAC CZ048331 4 1
Transformer Control, TX - 500VA 460, 230/120 VAC C0O352012 4 1
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Description Part Number | DRVRevision [ aiy.
955"-8N253 250 hp Non-Regenerative Drive 480 VAC (425 A)
Contactor, AM - DC 3P 2NO 1NC 600 VDC 630A DB352471 1 1
Contactor, AMR - AC 3P 3NO TNC 600 VAC 25A DB353128 1 1
Controller Power Supply Board, 20A AH385128U104 1 1
Controller Suppressor Board AH056760U001 1 1
Controller Trigger Board AH055036U003 1 1
Controller Transformer, T1 CO056935 1 1
Fan Assembly, B1-110 V DL044536 1 1
Field Regulator, 1400 V, 28 A CF05727 4U014 1 1
Fuse Controller Coding Supply, ~ FS4, FS5,FS6 - 600 VAC 20 A CH220024 1 3
Fuse Controller Power Supply, ~ FS1-250 VACTA CH460013 1 1
FS2-250 VAC3 A CH460033 1 1
FS3-250 VAC 400 mA CH540042 1 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 500 A CS352004 1 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 4 A (480V Operation) CH352006U040 1 2
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 6.25 A {230V Operation) CH352006U062 1 2
Fuse DRV Transformer Load, F6 - 250 VAC 7 A CH352124U070 1 1
SCR, 1400V, 250 A CF057366U014 1 6
Suppressor RC Link, 110-280 VAC CZ048331 1 1
Transformer Control, TX - 750VA 460, 230/120 VAC CO352013 1 1
Description Part Number DRV Revision Qty.
955"-8R253 250 hp Regenerative Drive 480 VAC (425 A)
Contactor, AM - DC 3P 2NO TNC 600 VDC 630A DB352471 1 1
Contactor, AMR - AC 3P 3NO TNC 600 VAC 25A DB353128 1 1
Controller Power Supply Board, 20A AH385128U104 1 1
Controller Suppressor Board AH056760U001 1 1
Controller Trigger Board AH055036U002 1 1
Controller Transformer, T1 CO056935 1 1
Fan Assembly, B1-110 V DL044536 1 1
Field Regulator, 1400 V, 28 A CF05727 4U014 1 1
Fuse Controller Coding Supply,  FS4,FS5,FS6 - 600 VAC 20 A CH220024 1 3
Fuse Controller Power Supply, ~ FS1-250 VACTA CH460013 1 1
FS2-250 VAC3 A CH460033 1 1
FS3-250 VAC 400 mA CH540042 1 1
Fuse DRV Armature, F7 - Semiconductor 650 VAC 600 A CS§352026 1 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 500 A CS352004 1 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 4 A (480V Operation) CH352006U040 1 2
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 6.25 A {230V Operation) CH352006U062 1 2
Fuse DRV Transformer Load, F6 - 250 VAC 7 A CH352124U070 1 1
SCR, 1400V, 250 A CF057366U014 1 6
Suppressor RC Link, 110-280 VAC CZ048331 1 1
Transformer Control, TX - 750VA 460, 230/120 VAC CO352013 1 1
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Appendix G Spare Parts List

Description Part Number DRV Revision Qty.
955"-8N33 300 hp Non-Regenerative Drive 480 VAC (506 A)
Contactor, AM - DC 1P INO650 VDC 1200A DB352128 1 1
Controller Power Supply Board, 20A AH385128U104 1 1
Controller Suppressor Board AH056760U001 1 1
Controller Trigger Board AH055036U003 1 1
Controller Transformer, T1 CO056935 1 1
Fan Assembly, B1- 110 V DL044536 1 1
Fan Muffin, 110 V DL049612 1 2
Field Regulator, 1400 V, 28 A CF057274U014 1 1
Fuse Controller Coding Supply, ~ FS4, FS5,FS6 - 600 VAC 20 A CH220024 1 3
Fuse Controller Power Supply, ~ FS1-250 VACTA CH460013 1 1
FS2-250 VAC3 A CH460033 1 1
FS3-250 VAC 400 mA CH540042 1 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 600 A CS§352005 1 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 3 A (480V Operation) CH352006U030 1 2
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 5 A (230V Operation) CH352006U050 1 2
Fuse DRV Transformer Load, F6 - 250 VAC 5 A CH350737 1 1
SCR, 1400V, 630 A CF049824U014 1 3
Transformer Control, TX - 500 VA 460, 230/120 VAC C0O352012 1 1
Description Part Number DRV Revision Qty.
955"-8R33 300 hp Regenerative Drive 480 VAC (506 A)
Contactor, AM - DC 1P TNO 650 VDC 1200A DB352128 1 1
Controller Power Supply Board, 20A AH385128U104 1 1
Controller Suppressor Board AH056760U001 1 1
Controller Trigger Board AH055036U002 1 1
Controller Transformer, T1 CO056935 1 1
Fan Assembly, B1- 110 V DL044536 1 1
Fan Muffin, 110 V DL049612 1 2
Field Regulator, 1400 V, 28 A CF057274U014 1 1
Fuse Controller Coding Supply,  FS4,FS5,FS6 - 600 VAC 20 A CH220024 1 3
Fuse Controller Power Supply, ~ FS1-250 VACTA CH460013 1 1
FS2-250 VAC3 A CH460033 1 1
FS3-250 VAC 400 mA CH540042 1 1
Fuse DRV Armature, F7 - Semiconductor 650 VAC 700 A CS§352027 1 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 600 A CS§352005 1 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 3 A (480V Operation) CH352006U030 1 2
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 5 A (230V Operation) CH352006U050 1 2
Fuse DRV Transformer Load, F6 - 250 VAC 5 A CH351788 1 1
SCR, 1400V, 630 A CF049824U014 1 6
Transformer Control, TX - 500 VA 460, 230/120 VAC C0O352012 1 1
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Description Part Number | DRVRevision [ aiy.
955"-8N43 400 hp Non-Regenerative Drive 480 VAC (675 A)
Contactor, AM-DC 1P INO 600 VDC 1200A DB352128 1 1
Controller Power Supply Board, 20A AH385128U104 1 1
Controller Suppressor Board AH056760U001 1 1
Controller Trigger Board AH055036U003 1 1
Controller Transformer, T1 CO056935 1 1
Fan Assembly, B1- 110 V DL044536 1 1
Fan Muffin, 110 V DL049612 1 2
Field Regulator, 1400 V, 28 A CF057274U014 1 1
Fuse Controller Coding Supply, ~ FS4, FS5,FS6 - 600 VAC 20 A CH220024 1 3
Fuse Controller Power Supply, ~ FS1-250 VACTA CH460013 1 1
FS2-250 VAC3 A CH460033 1 1
FS3-250 VAC 400 mA CH540042 1 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 800 A CS350737 1 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 3 A (480V Operation) CH352006U030 1 2
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 5 A (230V Operation) CH352006U050 1 2
Fuse DRV Transformer Load, F6 - 250 VAC 5 A CH351788 1 1
SCR, 1400V, 760 A CF054425 1 3
Transformer Control, TX - 500 VA 460, 230/120 VAC C0O352012 1 1
Description Part Number DRV Revision Qty.
955"-8R43 400 hp Regenerative Drive 480 VAC (675 A)
Contactor, AM - DC 1P TNO 600 VDC 1200A DB352128 1 1
Controller Power Supply Board, 20A AH385128U104 1 1
Controller Suppressor Board AH056760U001 1 1
Controller Trigger Board AH055036U002 1 1
Controller Transformer, T1 CO056935 1 1
Fan Assembly, B1- 110 V DL044536 1 1
Fan Muffin, 110 V DL049612 1 2
Field Regulator, 1400 V, 28 A CF057274U014 1 1
Fuse Controller Coding Supply,  FS4,FS5,FS6 - 600 VAC 20 A CH220024 1 3
Fuse Controller Power Supply, ~ FS1-250 VACTA CH460013 1 1
FS2-250 VAC3 A CH460033 1 1
FS3-250 VAC 400 mA CH540042 1 1
Fuse DRV Armature, F7 - Semiconductor 650 VDC 800 A CS$352028 1 1
Fuse DRV Supply, F1, F2, F3 - Semiconductor 500 VAC 800 A CS350737 1 3
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 3 A (480V Operation) CH352006U030 1 2
Fuse DRV Transformer Supply, F4, F5 - 600 VAC 5 A (230V Operation) CH352006U050 1 2
Fuse DRV Transformer Load, F6 - 250 VAC 5 A CH351788 1 1
SCR, 1400V, 760 A CF054425 1 6
Transformer Control, TX - 500 VA 460, 230/120 VAC C0O352012 1 1
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Description Part Number DRV Revision Qty.
955"-8N53 500 hp Non-Regenerative Drive 480 VAC (830 A)
Contactor, AM-DC 1P TNO 1000 VDC A DB352128 1 1
Controller Gate Lead LA056240 1 6
Controller Power Supply Board AH385128U009 1 1
Controller Suppressor Board AH057916U001 1 1
Controller Trigger Board AH055036U003 1 1
Controller Transformer, T1 CO056935 1 1
Fan Assembly LAO58868 1 1
Field SCR Module, 1600 V CF048884 1 2
Field Diode Module, 1600 V CW050363 1 1
Fuse Controller Armature Sense,  F7,F8- 600 VAC, 32A 6.621CPURGB1432 1 2
Fuse Controller Coding Supply, ~ F4,F5, F6 - 600 VAC, 32A 6.621CPURGB1432 1 3
Fuse Controller Power Supply, ~ FS1-250 VACTA CH020013 1 1
FS2-250 VAC3 A CH540033 1 1
FS3-250 VAC 400 mA CH540042 1 1
Fuse DRV Supply, F9 - 14 - Semiconductor 700 VAC 700 A 6.6URB32TDFO700 1 6
Fuse DRV Transformer Supply, F1, F2 - 600 VAC 3 A (480V Operation) CH352006U030 1 2
Fuse DRV Transformer Supply, F1, F2 - 600 VAC 5 A (230V Operation) CH352006U050 1 2
Fuse DRV Transformer Load, F3-250 VAC 5 A CH351788 1 1
SCR, 1600V, 600 A CF049826 1 6
Transformer Control, TX - 500 VA 460, 230/120 VAC C0O352012 1 1
Description Part Number DRV Revision Qty.
955"-8R53 500 hp Regenerative Drive 480 VAC (830 A)
Contactor, AM-DC TP INO 1000 VDC A DB352128 1 1
Controller Gate Lead LA056240 1 12
Controller Power Supply Board AH385128U009 1 1
Controller Suppressor Board AH057916U001 1 1
Controller Trigger Board AH055036U003 1 1
Controller Transformer, T1 CO056935 1 1
Fan Assembly LA058868 1 1
Field SCR Module, 1600 V CF048884 1 2
Field Diode Module, 1600 V CW050363 1 1
Fuse Controller Armature Sense,  F7,F8- 600 VAC, 32A 6.621CPURGB1432 1 2
Fuse Controller Coding Supply, ~ F4, F5, F6 - 600 VAC, 32A 6.621CPURGB1432 1 3
Fuse Controller Power Supply, ~ FS1-250 VACTA CH020013 1 1
FS2-250 VAC3 A CH540033 1 1
FS3-250 VAC 400 mA CH540042 1 1
Fuse DRV Supply, F9 - 14 - Semiconductor 700 VAC 700 A 6.6URB32TDFO700 1 12
Fuse DRV Transformer Supply, F1, F2 - 600 VAC 3 A (480V Operation) CH352006U030 1 2
Fuse DRV Transformer Supply, F1, F2 - 600 VAC 5 A (230V Operation) CH352006U050 1 2
Fuse DRV Transformer Load, F3-250 VAC 5 A CH351788 1 1
SCR, 1600V, 600 A CF049826 1 12
Transformer Control, TX - 500 VA 460, 230/120 VAC C0O352012 1 1
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