CHAPTER 8

SERIES 9000 ADJUSTABLE
FREQUENCY AC DRIVE

DESCRIPTION AND OPERATING
INSTRUCTIONS



-4, SAFETY WARNING

INSTRUCTIONS FOR SERIES 9000
Adjustable Frequency AC Drive

L

' INPUT: 7.5A 460 V 3 Phase 50/60 Hz
CQUTPUT: S A, Max. 480 V. Max, 3 Phase | 3000 Hz, Max.
MODEL NO.: 72187 CH1 |SERIALNO.. 294023
TYPE: 94005H 6.8 KVA/HP AC Drive

For technical assistance call or write to:

SHARNOA COMPUTERIZED MACHINES TEL- AVIV LTD.
3 25, A. Altalef Street
Yehud 56235, ISRAEL
Pheone: 03 - 5365959
Fax: 03 - 5364824

5/84 (VERSION S-S9K-1.CE)



1. SAFETY WARNING

WARNING

Voltage levels exist on this drive which can causa serous or fatzal injury. Good electrical practices, the
zpplicable elecirical codes and the instruciions of this manual must be followed.

Do not touch electrical parts until main input power has been tumed off and the red CHARGE light in
the upper left comer of the drive is off. The CHARGE light will stay on for a while after the power is turned off,
indicating that the capacitors are still charged with high, lethal voltage. The main board (20030) contains high

voltages in an area clearly marked.

installation and other work on the dnive should only be done by qualified elecirical maintenance
personnel familiar with high voltages and electrical hazzards.

2 STORAGE

2 5 If the drive is stored befors installation, a clezn and dry location is required. Qil, water, dust and dirt
should not enter the drive. Locations must be avoided whera moisture and condensztion ocour.

3. DESCRIPTION OF DRIVE

The Series 8000 of adjustzble frequency AC drives are high pericrmance, pulse widih modulated

desinn drives using IGETs. They are available for low, medium and high motor frequencies and ecan drive
7 lly any AC motor. The control is fully digital with very high speed resolution and gccuracy. A fourling, 80
sigracier LCD display permits simple programming and message display in plain English. The drive is

- electrically short circuit protected, has input fuses included and has a meter function to dispizy speed, lozd,
current and voliages, A diagnostic (test) screen shows the cause of trips and a help screen disclays the
comective aciion required. Dynamic braking is standard (typically 10%). A large number of drive parameizrs
ard features are programmable, previding unusual ilexibility for many applications.

Tne drive consists of the'power section, a main board (20030) including all controt and IGBT driver
funciens, a power supply bozard (20031) and a digite! operator station, zll in one drive packzce. The digitz
or=rator station can be fumished separately, if desirec.



4. P IVE NAMEPLATE AND IDENTIFICATION

The drive nameplate is located on the outside of the standard drive enclosure. Below is z typical

INPUT 25 A 460V 3IPH 50/60 HZ

OUTPUT 26 A 460V 5
GO— 25A 480 IPH - 750HZ

MODEL 72101G1 ~ " SER NO. 4032014

TYPE 34020M, 20 KVA/ 20 HP AC DRIVE

®

1. The output data shows the maximum limits the drive is designed for. It is important that continuous
operation does not exceed maximum output capability. It does not show the maximum programmed

(  limits. Example: A drive with the above nameplate, capable of 26A (20 HP), 460 V, 750 HZ maximum
could be programmed for 14 A (10 HP), 380 V, 500 HZ maximum. The actually programmed output
can be seen on the SET-UP BASIC PG2 screen.

2. The drive type is coded as follows:
35005 H  «— w/faemdT 2oo00 ppm maToR

84090 M
Drive Iden‘dﬁcatiun——! LDn’ve Maximum HZ
94 = Series 9000, 460 V Design L = Low Frequency
92 = Series 5000, 230 V Design = 0~375 HZ for3-73 KVA/MHP
= 0- 180 HZ for 100 - 200 KVA/HP
Drive KVA/Horsepower————— M = Medium Frequency

= 0-750 HZ for 3- 200 KVA/HP .
v'H = High Frequency
= 0- 3000 HZ for 3- 200 KVA/HP

3. The drive power rating is given here.

4. Serial number - have available when calling for technical assistance.

5. INSTALLATION

For installation of Series 9000 drives, please refer to the following drawings in section 21:

= Connection Diagram
= Power Circuijt Diagram

» Installation (mf:unting)
« Power and Ground Wiring
o Control Wiring

(]



§ "TART-UP

“of v applying power, check:

a) Were installation instructions of section 5 followed? ' _
b) Is control and power wiring completed as shown in the connection diagram in section 21,

DRAWINGS?

¢) Does the line voltage agree with the input voltage shown on the nameplate and front page of this
manual? Wrong line voltage may cause drive damage.”

d) Most drives were sat-up by the factory pricr to shipment for the customers application. Look at the
drive set-up list of section 21 ("shipped"” column) and verify that the factory programmed motor
horsepower, voltage and frequenicy match the nameplate of the motor connected to the drive. Also
check the other parameters in this column if they are required. If all parameters are programmed
correctly, proceed with section 7, OPERATION. If not, go to section 11 and 12 and set ihe drive up

for the application.

* If the Multiple Input Voltages opticn is purchased, check the programmed input voltage in the set-up list

of section 21.

7. OPERATION

When it is sure that the drive set-up matches the motor nameplzte, the drive can be operated as

follows:

1. Apply power
2. Set motor RPM

3. Run motor

4. Step motor

Ir...3se the reverse direction

5. Reverse rotation

-NCRM (nommazl) screen is displayed

-Press number keys to select desired motor RPM
-Press ENTER

-Press START key

-RUN is displayed

~Moter acceleratss to set RPM

-Press STOP key
-Mctor decelerates to a stop
-STOP is displayed -

of rotztion is desired:

-Press P twice to place the cursor on the FWD/REV field

-Press A or ¥ to set desired direction

-If the drive is running, the motor decelerates, changes direction =nd
accelerates o set RPM in the opposite direction

-Press NORMAL to remove cursor



& JENU QUICK REFERENCE

; Below is an abbreviated tree structure of the digitzl operator station menu. For more detailed
Afuomation, refer to sections 10, 11, 12, 13, 14 and 15.

NORM RPM/HZ Set, FWD/REV, START/STOP, RPM/HZ Unils
I Motor (drive outpul) speed and % lcad dispiayed
SET-UP —— BASIC —— PGI1 Accel./Decel. Time, Lead Limit
T T PG2 Motor Rated HP

Motor Max. HZ, RPM, Voltage (constant torque only)
PG3  Motor Base HZ, Voltage (constant torque and horsepower)
PG4  Under Load Trip
; FREQUENCY —— PG1 Min./Max. Speed, Slip Compensation
i PG2 Preset Speeds 1,2and 3
PG3  Skip Frequencies/Bands 1 and 2
PG4  Jog Speed
( . SYSTCONF —— PG1 Set RPM/HZ (Set Speed), RUN/STOP and FWD/REV Selection
T PG2 Carrier Frequency, Password
! PG3  Walchdog Enable, Fault Disable

w

: START/STP » PG1  Voltage Boost, Voltage Boost Delay (DC Injection)
| I ; PG2  Extemnal Stop, Exiernal Stop Deceleration Time, Normal Stop
; ;
. STABILITY = ——— PG1  Voltage and Current Loop Gain
: i 3 .
, INPUTS —— PG1 TB1.1-TB1.8 Inputs (analog speed and 2 prog. inputs)
| l PG2  Calibrate Zero Input
; .L PG3  Calibrate Maximum Input
.f ‘
i - OUTPUTS » PG1  TB1.15, TB1.17 and TB1.19 Relay Outputs
I PG2 Digital Speed Indicator Scaling, Analog Meler Scaling
FACTORY — PG1-8 Faclory use only -
INQRY y FAULT %#1-10 —— PG1  Fault memary: Fault type, hour and number
B I PG2  Fault memory: Condilion at fault time
WARRANTY ——— PG1  Drive wamanty
L
REPAIR —— PG1,2 Repair history
|
DRIVE MAX —— PG1 Drive Max. Input Current, Vollage and Frequency
T Drive Max. Output Current, Voltage, Frequency and HP
PG2  Drive Model/Serial No. and Software Version
DRIVE PGM —— PG1  Drive (programmed) Inpul Voltage and Frequency
1 Drive (programmed) Output Voltage, Frequency and HP
OPTION (see seclion 22)
Lt —— METERS Motor (drive oulput) speed, vollage, current and % load,
A | input line voltage, inlernal DC link voltage

mULT Fault type and condition at fault time (not selectable)

A
&S



9. KEYPAD FUNCTIONS AND PROGRAMMING

{

All operations of the drive including normal operation, standard and option set-up, inquiries, and test

1-+ans can be dene from the keypad on the digital operator station. Information is displayed and

ar.,

eters are entered by moving a cursor (flashing B for cursor movement or — for enternng parameters) to

«1e proper location (field) in the menu. Once at the proper field, parameters can be programmed by entering
the appropriate number or choosing the correct selection. Section 8 shows the entire menu in abbreviated

farm.

The keypad has 18 keys which function in the following way:

The B (field) key is used to activate the cursor and move the cursor to successive fields in a screen.
For example, if the B key is pressed twice (at the NORM screen), the first press will activate the
cursor and the second press will move the cursor to the FWD/REV field cn NORM screen.
Additionally, the g key can be used as an "esczpe” key when entering data. If a field is bemg entered
with new data (i.e. cursor as ==), pressing the B key restores the original datz and passes the cursor
to the next field.

7 S

NORM FwD STOP
0RPM 0%LD

1800 RPM ST

0
—s
<
=
(=]
e
B

I
>
:

The A/% Kkeys are used in three ways:

Cursor movement: Pressing the 4/V keys cc‘wates the cursor and then moves the cursaer
vertically through the menu. For example, if the V key is pressed twice (at the NORM screen),

the first press will activate the cursor and the second press will change the display to the SET-UP
screen. This can also be done by pressing the A key 5 times; once to activate the cursor and 4
times to move upward through the mend. 2
Data entry: Once at the proper parameter field, pressing the &/V keys changes the cursor (from:
Bl to =) and increments/decrements the value of that parameter. However, A/V are used '
primarily to change non-numeric values. To accept the new value, ENTER must be pressed.
Chanaing Motor Speed: Motor speed be changed by holding down the A/V - keys in the NORM
screen at the RPM/HZ set field (section 10.1). ;

Jhe number keys (0 - 9) are used o enter numeric data once the cursoris at the proper parameter

The ENTER key is used o accept cata that is teing changed (cursor is —) and returns the cursor
back to its movable form, H. ENTER is alsc uszd to exit the Help Menu.

8



Pressing the HELP key will give a menu of available help. If the digital operator station is in the
FAULT or INQRY FAULT screens, the proper corrective action (diagnastic) is given.

Pressing the NORMAL key will display the opening (NORM) screen. The cursor will be removed. This
key dozs not work in HELP or FAULT screens.

Pressing the STOP key will cause the motor to ramp to a stop.

Pressing the START key will cause the drive to go into RUN and ramp up to set speed. This key works
in the NORM and TEST screens only.

NOTE: The STOP and START keys on the keypad work only if the RUN/STOP parameter (refer to
section 12.8) is sat to KEYPAD. -

10. NORMAL SCREEN

When power is first applied to the drive, the NORM (normal) screen is displayed. Set speead,
forward/reverse, speed display units and RUN/STOP can be controlled from the NORM screen. The actual
motor speed 2nd motor load ars indicated on the second line of the screen. Rafer to FIGURE 1.

10.1 RPM/HZ Set
Menu Lozztion: NORM

RPM/HZ Set, or speed rafarence, is the output frequency that the drive accelerates to when started
RT key prassed). RPM/HZ Set can be entered by typing the desired number or by use of the &/V keys

+t1s not necessary to move the cursor to this field first if the number keys are used). The range is 0 to Motor
Top RPM/HZ (see section 11).

10.2 Forward/Raverse
Menu Locztion: NORM

Forward/Reverse determines the direction of rotation of the motor, Use the A/V keys to change this
field. If not satisfied with the direction that corresponds with forward (or reverse), switch any two of the three
= 2tor wires (phasas).

10.3 START/STOP
Menu Location; NORM

The drive is stopped (at any time) by pressing the STOP key. To start the drive, press START and the
drive will accelerate to the set speed. The START key works in the NORM screen only.

10.4 RPM/HZ Units
Menu Location: NORM

The RPM/HZ Set parameter and actual speed can be displayed in RPM, KRPM (2 settings) or HZ (2
settings) by changing this field with the A/V keys.
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REMAZ
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FIGURE 1: The NORMAL Screen




. INQUIRY FUNCTIONS

The INQRY (inquiry) scraens on the digital operator station are used to display mostly informgtion
which is programmed by the factory. These screens include the following:

- Fault history data (last 10 drive faults)

» Warranty information

» Repair history information

o Drive maximum rating (drive nameplate data)
» Drive programmed rating

The description of each INQRY screen below gives the menu location and a description of the
information given on the page(s) of the screen. Refer to FIGURE 13.

13.1 Fault History Screen
Menu Locztion: INQRY, FAULT #1-10, PG1-2

Every time a fault occurs, the information about the drive operating condition at the instant of the fault
is stored in permanent memory (the informaiion will not be lost when pewer is removed):

Stored:Datz s Example ; Appsars on
& ; i ! Qe
Fault type (FAULT) [ 200% CURRENT PG1
Fazult hour (HOUR) | 12.1 PG1
Fault number (NO.) 21 PG1
Motor RPM/HZ 258 RPM PG2
Motor voliage 65 VMT PG2
Motor currant 28 AMP PG2
Motor load | B4 % PG2
inout line voltage | 450 VLN PG2
Intzrnal DC link voltage | 845 VDC l PG2 i

, Use the A/V keys in the # field of this sereen to display up to the last ten faults.

' The fault type is one of the approximately 35 possible faults described in section 15 (PROTECTION).
The fault hour is the value of the intemal run time meter at the time of the fault. The fault number is the total
number of faults that have occurred in the drive during its life. The stored fault number may not be the same
as the number of the fault that is displayed. For example, the last fault that occurred (FAULT #1) may be the °
21st stored fault if twenty other faults occurred before the last fault. THE LAST FAULT THAT OCCURRED IS ¢
ALWAYS STORED IN FAULT #1. Page 2 of the INQRY, FAULT #1-10 screen lists the operating condition of
the drive at the time of the fault including motor speed, voltage, current, load, line voltage and internal DC link °
voltage for the last ten faults. : :

13.2 War.ranty Screen
Menu Location: INQRY, WARRANTY

The Warranty screen lists drive ship date, drive warranty period from the ship date, and a run time
"aur meter. The run time hour meter keeps track of the time the drive is in the RUN condition. The run time
neter has a 8 minute resolution.



PARAMETER LIST:

"SHARNDOA SERIES 9000"

ADJUSTABL.E FREGUENCY AC DRIVE AND

"t 80 CU 5" SPINDLE MOTOR.
SET-UP SCREEN | PARAMETER RANGE SHIPPED
BASIC, PGl ACCELERATION TIME 0.1-300.0 SEC 10.0 SEC
DECELERATION TIME 0.1-300.0 SEC 10.0 SEC
LOAD LIMIT 50-180 % 180 3
BASIC, PG2 RATED POWER 15-100 %DRIVE HP 2.5 HP
TOP MOTOR HZ 0-DRIVE MAX. HZ 667 HZ
TOP MOTOR REM 0-180000 RPM 40000 RPM
TOP MOTOR VOLTAGE 0-DRIVE MAX.VOLTAGE 230 v
BASIC, PG3 BASE HZ 0-TOP MOTOR HZ 667 HZ
TOP MOTOR HZ 0~TOP DRIVE HZ 667 HZ
BASE VOLTAGE 0-TOP MOTOR VOLTAGE 230 \Y
TOP MOTOR VOLTAGE 0-DRIVE MAX.VOLTAGE 230 v
BASIC, PG4 UNDER LOAD 0~90(0=DISABLED) 3 0 %
FREQUENCY, PGL|MINIMUM SPEED 0-1 TOP MOTOR RPM/HZ 5000 RPM
MAXIMUM SPEED 1-TOP MOTOR RPM/HZ 40000 RPM
SLIP COMPENSATION 0.0-10.0 3 0.0 ]
FREQUENCY, PG2|PRESET SPEED 1 0-TOP MOTOR RPM/HZ 0 RPMj;
PRESET SPEED 2 0-TOP MOTOR RPM/HZ 0 RPM
PRESET SPEED 3 0~TOP MOTOR RPM/HZ 0 RPM
FREQUENCY, PG3|SKIP FREQUENCY 1 0-TOP MOTOR RPM/HZ 0 RPM||
SKIP BAND 1 6-90/0.1-6.0 RPM/HZ 15 RPM
SKIP FREQUENCY 2 0-TOP MOTOR RPM/HZ 0 RPM
SKIP BAND 2 6-90/0.1-6.0 RPM/HZ 15 REM
FREQUENCY, PG4|JOG SPEED 0-TOP MOTOR RPM/HZ 0 RPM
SYST CONF, PGl|SET SPEED COMMAND SELECT (KEYPAD OR TERMINAL TERMINAL
RUN/STOP COMMAND SELECT |KEYPAD OR TERMINAL TERMINAL
FWD/REV COMMAND SELECT KEYPAD OR TERMINAL TERMINAL
SYST CONF, PG2|CARRIER FREQUENCY 2.25, 4.5, 9, 18 KHZ 18 KHZ
PASSWORD 0-999999 (0=DISABLED) 0 ~
SYST CONF, PG3|WATCHDOG ENABLE YES OR NO YES
FAULT DISAEBLE YES OR NO NO
START/STOP,PGl|VOLTAGE BOOST 0:0-10:0 % 0.0 %
VOLTAGE BOOST DELAY 0-30 SEC 0 SEC
START/STOP,PG2|EXTERNAL STOP BRAKE OR COAST COAST f
EXTERNAL STOP DECEL.TIME |0.1-300.0 SEC 10.0 SEC|j
NORMAL STGP BRAKE OR COAST BRAKE i
i
STABILITY, PGl|VOLTAGE LOOP GAIN 1-99 5 :
CURRENT LOOP GAIN 1-99 50 ;




PAGE £

”SET—UP SCREEN PARAMETER RANGE SHIPPED
T OWTS, PGl TERMINAL BOARD 1.1-4 NOTE 2 0-10 vdec, J9
TEEMINAL BQARD 1.5 NOTE 1 INTERLOCK
TERMINAL BOARD 1.6 NOTE 1 REVER?ING
INPUTS, PGZ CALIBRATE ZEROQ YES OR NO NO
INPUTS, PG3 CALIEBRATE MAX. YES OR NO NO
QUTPUTS, PGl TERMINAL BOARD 1.15 NOTE 3 AT-SPEED
TB1.1l5 NO or NC NC or NO NO
TERMINAL BOARD 1.17 NOTE 3 FAULT
TBl1.17 NO or NC NC or NO NO
TERMINAL EOCARD 1.19 NOTE 3 RULN
TB1.19 NO or NC NC or NO NO
OUTPUTS, PG2 TERMINAL BOARD 1.14 1,2,3,6 x MOTOR TOP EZ|1
TERMINAL BCARD 1.11 NOTE 4 LOAD
TERM.BCARD 1.1]1 SCALING 2.5-10.0 Vv 6.7 V
JUMPERS (ON 20030): Jl-6| J7 J8 J9 J10] J11| Jl2| J13|J14-15|| SPARE
(AS SHIPPED, ONLY J9-11 |
CAN BE CHANGED BY THE L L WS IN ouT ouT LD =i O IN
CUSTOMER)
= L ]
|
OPTION SCREEN PARAMETER RANGE SHIPPED W
LISTING, PGl-6|(LISTING OF PURCHASED THERMISTOR
OPTIONS) INPUTS/0OUT.
_|MULT.VOLT.
{BYST CONF, PG1l|SPEED LOOP OPEN OR CLOSED NP
SYST CONF, PGZ2|BASE LD SMPLE AUTO OR MANUAL NP
START/STP, PGl|RESTART AUTO OR MANUAL NP
RESTARTS 6-% NP
INPUTS, PGl TERMINAL BOARD 2.1 NOTE 1 PRESET SPD1
TERMINAL BOARD 2.2 NOTE 1 PRESET SPDZ2
TERMINAL BOARD 2.3 NOTE 1 PRESET SPD3
INPUTS, PGZ2 TERMINAL BOARD 2.4 NOTE 1 UNUSED
TERMINAL BOARD 2.5 NOTE 1 UNUSED
TERMINAL BOARD 2.7 NOTE 1 KEYPAD OVER.
IMeuTs, PG3 TERMI&AL BOARD 2.8 NOTE 1 J0G
TEREMINAL BOARD 2.9 NOTE 1 Z-ZTOP {
|




PAGE 3
[opTION SCREEN | PARAMETER RANGE SHIPPED
: PUTS, PGl TERMINAL BOARD 2.14 NOTE 3 ZERO-SPFD
TB2.14 NO or NG NC or NO NO
TERMINAL BOARD 2.17 NOTE 3 BRAKING
TE2.17 NC or NC NC or NO NO
TERMINAL BOARD 2.20 NOTE 3 WARNING
TE2.20 NO or NC NC or NO NO
OUTPUTS, PG2 |TERMINAL BOARD 2.25 NOTE 4 SPEED
TERM.BOARD 2.25 SCALING [2.5-10 V 10.0
MULT VOLT, PGl|DRIVE INPUT (VOLTAGE) 208,230,380,415,460 Vv |460
MULT VOLT, PG2|OUTPUT TRANSFORMER YES/NO NP
TAP 1 0-DRIVE MAX.VOLTAGE V |NP
TAR 2 0-DRIVE MAX.VOLTAGE V |NP
TAP 3 0~-DRIVE MAX.VOLTAGE V |NP
[MOTOR#1-32,PG1|RATED POWER 10-100 % DRIVE HP NP
TOP MOTOR REM 0-DRIVE MAX.RPM NP
ACCELERATION TIME 0.1-300.0 SEC NP
DECELERATION TIME 0.1-300.0 SEC NP
MOTOR#1-32,PG2|PRESET RPM (SPDl CONTACT)|0-MOTOR TOP RPM/HZ NP
GAP ELIMINATOR OFF or ON NP
GAP ELIMINATOR TRIGGER 0.5-20.0 % LD NP
MUTORY1-32,PG3|VOLTAGE PT1 0-DRIVE MAX.VOLTAGE NP
VOLTAGE PT2 0-DRIVE MAX.VOLTAGE NP
VOLTAGE PT3 0-DRIVE MAX.VOLTAGE NP
VOLTAGE PT4 0-DRIVE MAX.VOLTAGE NP
FREQUENCY PT1 0-DRIVE MAX. HZ NP
FREQUENCY ETZ2 0-DRIVE MAX. HZ NP
FREQUENCY PT3 0-DRIVE MAX. HZ NP
[ FREQUENCY PT4 0-DRIVE MAX. HZ - NP
JUMPERS (ON 20030): Jl J2 J3 J4 ! Js
(MARKED AS SHIPPED) IN N ouT oUT ’ NO THRM %

NP

NOT PURCHASED




NOTE 1
(DIGITAL) INPUTS CAN
J OF THE FOLLOWING:

BE

INTERLOCK
REVERSING
KEYPAD OVER
JoG
E-STOP
PRESET
PRESET
PRESET SPD3
RESET FAULT
~UNUSED-
MOTOR SEL.
MOTOR SEL.
MOTOR SEL.
MOTOR SEL.
MOTOR SEL.
MOT.POT(+) *
MOT.POT(-) *
BASE LD TRIG. *

(KEYPAD OVERRIDE)

SPD1
SpD2

W
* % ¥ % %

O MW

NOTE 2
(ANALOG)INPUTS CAN BE
ANY OF THE FOLLOWING:

ncT o Js
-.J VDC, J9
J=-5 VDC, JS
0-2 vDC, J¢
4~20 mA, J10
J1l1l

-10/+10vV,

* AVATLABLE AS OPTIONS ONLY ("OPTION"

NOTE 3
QUTPUT RELAYS CAN EE
ANY OF THE FOLLOWING:

FAULT

AT-SPEED

RUN

ZERO-SPD (ZERO
BRAKING
WARNING
REVERSING
MOTOR HOT *
GAP ELIMINATOR *
LOADLIMIT - M *
LOADLIMIT - G *
OVERLOAD *

OVER SPEED *
MOTOR 4 1-32 *
TAP 1-3 *

SPEED)

NOTE 4
ANALOG OUTPUTS (METERS)
ANY OF THE FOLLOWING:

CAN BE

LOAD
SPEED

VOLTS DC (INTERNAL DC LINK VOLTAGE)

SCREEN) .



PARAMETER LIST:

"SHARNOA SERIES 9000" ADJUSTABLE FREQUENCY AC DRIVE AND
; ©2" SPINDLE MOTOR.
lSET-UP SCREEN | PARAMETER RANGE SHIPPED 4J
BASIC, BGl ACCELERATION TIME 0.1-300.0 SEC 5.0 SEC
DECELERATION TIME 0.1-300.0 SEC 5.0 SEC
LOAD LIMIT 50-180 % 180 2
BASIC, PG2 RATED POWER 15-100 %DRIVE HP 3.0 HP
TOP MOTOR HZ O0-DRIVE MAX. HZ 667 HZ
TOP MOTOR RPM 0-180000 RPM 40000 BPM
TOP MOTOR VOLTAGE 0-DRIVE MAX.VOLTAGE 230 v
B425IC, PG3 BASE HZ 0—-TOP MOTOR HZ 667 HZ
TOP MOTOR HZ 0-TOP DRIVE HZ 667 HZ
BASE VOLTAGE 0-TOP MOTOR VOLTAGE 230 v
TOP MOTOR VOLTAGE 0-DRIVE MAX.VOLTAGE 230 v
BASIC, PG4 UNDER LOAD 0-90(0=DISABLED) % 0 2
FREQUENCY, PGl|MINIMUM SPEED -3 TOP MOTOR RPM/HZ |5000 RPM
MAXIMUM SPEED L~TOP MOTOR RPM/HZ 40000 RPM
SLIP COMPENSATION 0.0-10.0 % 0.0 3
FREQUENCY, PGZ2|PRESET SPEED 1 0-TOP MOTOR RPM/EZ 0] RPM
PRESET SPEED 2 0-TOP MQOTGR RPM/HZ 0 RPM
PRESET SPEED 3 0-TOP MOTOR RPM/HZ 0 RPM
FREQUENCY, PG3|SKIP FREQUENCY ] 0-TOP MOTCR RPM/HZ 0 RPM
SKIP BAND 1 6-90/0.1-6.0 RPM/HZ 15 RPM
SKIP FREQUENCY 2 0-TOP MOTOR RPM/HZ 0 RPM
SKIP BAND 2 6-90/0.1-6.0 RPM/HZ 15 RPM
FREQUENCY, PG4|JOG SPEED 0-TOP MOTOR RPM/HZ 0 RPM
SYST CONF, PGl|SET SPEED COMMAND SELECT |KEYPAD OR TERMINAL TERMINAL
RUN/STOP COMMAND SELECT |KEYPAD OR TERMINAL TERMINAL
FWD/REV COMMAND SELECT KEYPAD OR TERMINAL TERMINAL
SYST CONF, PG2{CARRIER FREQUENCY 2.25, 4.5, 9, 18 KHEz |18 Kuz|
PASSWORD 0-999999(0=DISABLED) |0 :
SYST CONF, PG3|WATCHDOG ENABLE YES OR NO YES
B FAULT DISABLE YES OR NO NO
START/STOP, PGl |VOLTAGE BOOST 0.0-10.0 0.0 3
VOLTAGE BOOST DELAY 0-30 s&c 0 EBC
START/STOP,PG2 | EXTERNAL STOP BRAKE OR COQAST COAST
EXTERNAL STOP DECEL.TIME [0.1-300.0 SEC 5.0 SEC
NORMAL STOP BRAKE OR COAST BERAKE
[ABILITY, PGl|VOLTAGE LOOP GAIN 1-99 50
CURRENT LOOP GAIN 1-99 50 |
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“SET—UP SCREEN PARAMETER RANGE SHIPPED
| s
. s, PGl TERMINAL BOARD 1.1-4 NOTE 2 0~10 Vdc, J9
' TERMINAL RBOARD 1.5 NOTE 1 SNTEELOCK
| TERMINAL BOARD 1.6 NOTE 1 PE'JERSI:IGG
|
INPUTS, PG2 CALIBRATE ZERO YES OR KO NO
INPUTS, PG3 CALIBRATE MAX. YES OR NO NO
OUTPUTS, PGl TERMINAL BOARD 1.15 NOTE 3 AT-SPEED
TB1.15 NO or NC NC or NO NO
TERMINAL BOARD 1.17 NOTE 3 FAULT
TB1.17 NO or NC NC or NO NO
TERMINAL BOARD 1.19 NOTE 3 RUN
TB1.19 NO or NC NC or NO NO
QUTPUTS, PG2 TERMINAL BOARD 1.14 1,2,3,6 x MOTOR TOP HZ|1
TERMINAL BOARD 1.11 NOTE 4 LOAD
TERM.BOARD 1.1l SCALING 2.5-10.0 V 6.7 v
JUMPERS (ON 20030): Jl-6| J7 J8 Jo Jiol| J11| J12! J13[{J14-15|SPARE
'(AS SHIPPED, ONLY J9-11
CAN BE CEANGED BY THE L L WS IN QuUT| ouT!| LD - O IN
CUSTOMER)
OPTION SCREEN PARAMETER RANGE SHIPPED
LISTING, PGl-6|(LISTING OF PURCHASED THERMISTOR
OPTIONS) INPUTS/0OUT.
| HELT .VOLT.
SYST CONF, PGl|SPEED LOOP OPEN OR CLOSED NP
SYST CONF, PG2|BASE LD SMPLE AUTD OB MANUAL NP
START/STP, PG1l|RESTART AUTO OR MANUAL NP
RESTARTS 0-9 NP
INPUTS, PGl TERMINAL BCARD 2.1 NOTE 1 PRESET SPD1
TERMINAL EOCARD 2.2 NOTE 1 ~ |PRESET SPD2
TERMINAL BOARD 2.3 NOTE 1 ! | PRESET SPD3
INPUTS, 2G2 TERMINAL BOARD 2.4 NOTE 1 UNUSED
TERMINAL BOARD 2.5 NOTE 1 UNUSED
TERMINAL BOARD 2.7 NOTE 1 LEVYPAD OVER.
' ITS, PG3 TERMINAL BOARD 2.8 NOTE 1 JOG
TERMINAL BOARD 2.9 NOTE 1 E-STOP




; %
V' INQRY ¥ PG
¥ OPTION YV RAULT Vo ¥
v BT YV WARRANTY Y 2 ;
¥ NORM V' REPARRS v 3 ’
WV SET-UP V' DRIVE MAX !
(FAULT) 7 DRIVE PCM ¥ 10
N \ 7
INQRY FAULT # 1

* CHOOSE 110 IN THIS FIELD
IN THE INQRY, FAULT SCREEN

FIGURE 13: The INQRY Screen




1. 4 Repair History Screen
Menu Location: INQRY, REPAIRS, PG1-2

If the drive is sent to the factory for repair, the factory will enter the date and repair type for the repair
in the Repair history screen. Up to 5 different repairs (2 on PG1 and 3 on PG2) can be stored.

i

13.4 Drive Maximum Rating Screen
Menu Location: INQRY, DRIVE MAX, PG1-2

The Drive Maximum Rating screen [ists the drive nameplate data (PG1) as well as the model number,
serial number and software version (PG2).

Drive Input (IN) : The input current, voltage and frequency applied te L1, L2, and L3 are
given here.
Example: 26A, 460V, 50/60 HZ

Drive Output (OUT): The drive maxirnum output current, voltage, output HZ
and KVA/horsepower are given here.
Example: 26A, 460 V, 375 HZ, 20.0 KVA/HP

Model Number
(MODEL NO.): Example: 72101G1 (Model number 72101, Group 1)

Serial Number
(SERIAL NQ.): Example: 409201 (40th week of 1992, first drive shipped in the 40th week)

Software Version
(SOFT. VER.): Exampie: 1.05G0 (Software version 1.05, Group 0)

13.5 Drive Programmed Rating Screen
Menu Location: INQRY, DRIVE PGM, PG1

The Drive Programmed Rating screen lists the drive (programmed) output characteristics.

~ Drive Input (INPUT) : The input voltage is given here. This is programmable only if the Multiple
! Input Voltage option is purchased (and is done so in the OPTION MULT VOLT
screen, section 22).

Drive Qutput
(OUTPUT): The drive programmed output voltage, output HZ and horsepower are

given here. These are programmed in the SET-UP BASIC screen section
- 1.
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14. TEST FUNCTIONS

The mzin purpose of TEST screen on the digiial operator station is to seiup, test and troubleshoot the
drive. Refer to FIGURE 14.

The Meiers screen displays 6 meaters;

Motor Speed (RPM/HZ)
Motor Voltage (VMT)
. Motor Current (AMP)
Motor Load (%LD)
Line Voltage (VLN)
Internal DC Link Voltage (VDC)

Voltage readings have an accuracy of +/- 1%; load and current readings have an accuracy of +/- 5%.
15, PROTECTION, FAULTS, WARNINGS AND HELP (DIAGNOSTICS)

15.1 Protection

The VOLKMANN 9000 drive is equipped with extensive fault protection in order not to stress or
damage the drive or attached motor. If an unsafe or fzult condition exists, the drive will stop (either by brakin
or coasting) and the FAULT screen will be displayed (if the RUN/STOP parameter in section 12.8 is sat to
KEYPAD). To clear the fault when using the keypad, first press the STOP key and then the START key to
resume operation. To clear the fault when using the terminal strip (TB1), first call for STOP and then czll for
F N to resume operation.

- 15.2 Faults

When a fault condition exists, the FAULT scresn is displayed. The FAULT screen lists the type of fau
znd the drive operating condition at the time of the fzult including motor speed, voltage, currant, load, line
voltage and intemal DC link voltzge. Refer to FIGURE 15.

Each possible fault is described below. For hardware troubleshooting, refer to section 18,

“.. TROUBLESHOOTING.

15.2.1 Current Faults

200% CURRENT
If the drive output current reaches 200% (of drive rated current), the drive will trip

instantaneausly. -

TIMED O-CURRT -
If the motor is operated above 105% load, the drive will trip (on TIMED O-CURRT) in

accordance to the (inverse) time-overioad curve shown below (i.e. if the motor runs with 150% load f

more than one minute, the drive will trip).

I3



vV OTEST
T NORM
VY SERUP
W INQRY
¥ OFTION
(FALLT)

TEST METERS

xoocx RPM e %LD
xcx VMT oc VLN
000 AMP xox VDC

FIGURE 14: The TEST Screen
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PRESSING THE STOP
KEY EXITS THE FAULT
SCREEN AND DISPLAYS
THE SCQREZN PRICR TO
THE FAULT.

FAULT

200% CURRENT
TIMED C-LCURRT
UNDZR CURRENT
PH1 FAULT

PH2 FAULT

PH3 FAULT

DB " TRANSISTOR
LOW LINK YOLT

HI LINK VOLT.

HI LINE VOLT.

LOW LINE YOLT
DRIVE OVERTMP

DB OVERTEMP,
THERMST SHORT (option)
MOTOR OVERTMP (option)
EXTERNAL 5TOP
INTERLOCK OPN
CONTACTR OPEN
CHARGING FLT.
COMMNL FAULT 0-5
DATA FAULT (14
SOrTWARE FAULT
MEMORY(EZROM)
MEMORY (RAM)
INVZRTER/CA
PROCRAMMING

MISC AT

N
FAULT
oo RPM

xxx VMT
xx AMP

s
200% CURRENT

X %LD
e VLN
o VDC

FIGURE 15: The FAULT Screen
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N
e
TIME {Seconds)

The current faults can occur due to heavy motor overioad, too high V/HZ, lstal[ed motor, to fast
acceleration time for a given inertia and torque available, too high voltage boost or motor current
rating too high. Check motor rating and set-up and be sure motor is tuming freely and is properly
lubricatad,.

PH1 FAULT (T1/T4)
PH2 FAULT (T2/T5)
PH3 FAULT (T3/T5)
DB TRANSISTOR _
Motor wire, winding or ground shorts, shoried transistors (inverter or dynamic braking) and
defective main board (20030) circuits can cause these faults. Check all motor wiring and motor

winding insulation.

UNDER LOAD
If the drive output load drops below the selected value of Under Load Trip parameter (refer
section 11.10) for more than 1 second afier reaching the set speed, the drive will trip.

Check the Under Load parameter and make appropriate change in its setting.
15.2.2 Voltage Faults

LOW LINK VOLT -
Open fuse FU4, defective diode bridge D1 or open charge resistors R1 and/or R2 can cause

this fault.

HI LINK VOLT,
Too fast deceleration for load inertia or too high overhauling load can cause this fault,

HI LINE VOLT.
Incoming fine higher than 110% or incorrectly programmed drive line voltage (see INQRY,

DRIVE screen) can cause this fault,

LOW LINE VOLT J
Incoming line lower than 85%, fuse FUZ2 open or loss of Phase 2 of line (.2) can cause this
fault.

15.2.3 Over Temperature Faults

DRIVE OVERTMP
An ambient temperature that is too high, too much load or defective temperature switch/switch

wiring can cause this fault. Check the motor rating and drive rating/set-up to ensure compatibility.

14



DB OVERTEMP.
An inertia too high for furnished dynamic braking, tee much overhauling load or too frequant
speed changes can cause this fault,

THERMST SHORT (option) .

A shortin the thermistor plug or wiring to the thermistor can cause the fault. Check the
resistance of the thermmnistor with an ohm meter. A reading of 10 ohms or less is considerad a
thermistor short.

MOTOR OVERTMP (option)

An open connection in the thermistor plug or wiring or excessive motor loads can cause this
fault. Check the resistance of the thermistor with an ohm meter. A reading of more than 4000 ohms is
considered a motor over temperature reading. Check the motor load and rating and also motor set-up
(VIHZ). :

15.2.4 Faults External to Drive

EXTERNAL STOP
Drive STOP was initiated by users External Stop contact. Also, check drive programming in the

SET-UP, INPUTS screen

INTERLOCK OPN
The contact to interlock input is not closed. Also, check programming SET-UP, INPUTS
screen. -

15 2.5 Charging/Contactor Faults

CONTACTR OPEN
A defective contactor, contactor coil or ralay CR4 on main board 20030 can cause this fault.

CHARGING FLT. : _
Open fuses FU2 or FU4, open charging resistors R1 and/or R2 or defective dicde bridge D1
can cause this fault.

©© 15.2.6 Communication Faults

|

COMM. FAULT-0
COMM. FAULT-1
COMM. FAULT-2
COMM. FAULT-3
COMM. FAULT-4
COMM. FAULT-5
Digital operator station wiring that is too close to power wires, lose cable connections, ;
improperly connected operator station, defective main board (20030) or a defecting digital operator =
station board can cause these faults. Check cabling thoroughly and if fault persists, contact factory. .

15.2.7 Main Board Faults

DATA FAULT (general)
The last parameter programmed caused an intemal fault. Retumn to the last parameter

programmed and check its value for correctness. Refer to the parameter descriptions in sections 11,
12 or 22 if necessary.

15



DATA FAULT 1 .
The current rating of the programmed motor exceeds the current rating of the drive. The Motor

Rated HP and Motor Top Voltage must be changed so they do not exceed the capability of the drive.
The following relation can be used:

Motor Rated HP (approx. KVA)
X 1000 <= Drive Maximum (output) Current (on nameplate)

1.73 x Motor Top Voltage

DATA FAULT 2
Tnhe programmable inputs are set-up incorrectly. Two or more inputs have the same setting.

Check the SET-UP INPUTS screen and OPTION INPUTS screen (if option beard is present) and
program duplicate settings with "~unused-".

DATA FAULT 3
The last pregramming change caused the Minimum or Maximum Speed Limit parameters to go

out of range. Check the Motor Top RPM and make sure the following holds true:

Minimum Spesd Limit <= 1/2 Motor Top RPM  and
Maximum Spesd Limit >= 1/2 Motor Top RPM

DATA FAULT 4
The motor V/Hz curve or the Drive Input Voltage are programmed incorrectly. Check the motor

set-up and make sure the following relation holds true:
PT1 <=PT2 (<= PT3 <= PT4 for Multiple Motor option, section 22)

Also, check that the programmed Drive Input \/oltage (Multiple Voltage option, section 22) does not
exceed the drive maximum input voltage rating on the nameplate.

SOFTWARE FAULT

The software/hardware on main board 20030 is corrupted. This can be caused by component
failure or excessive noise. A power off/power on sequence may correct the problem. Consult factory if
fault persists.

MEMORY(EEPROM)

The programmable memory on main board (20030) is not responding. Reprogram any
incorrect parameters.
MEMORY (RAM) -

The random access memory (RAM) on main board (20030) is not responding. A power
off/power on sequence may correct the problem. Consult factory if fault persists.

INVERTER/GA
The programmagable gate array on main board (20030) is not responding. A power off/power
on sequence may correct the problem. Consult factory if fault persists,

PROGRAMMING
The last action caused internal (software) fault. A power off/power on sequence may corract

the problem. Consult factory if fault persists, /



MISC FLT
The fault that occurred is not recognized by the current software version. Consult factory if
fault persistis,

15.3 Warnings

If a waming condition exists, it is displayed on the third line of the NORM screen. Warning conditions
indicate that the drive or motor is approaching a fault condition and will fault unless corrective action is taken.
The following wamings may be displayed:

« Dynamic braking over temperature
« Motor over temperature

A WARNING relay contact (see Programmable Relays, section 12.21) will be activated whenever any
of the above waming conditions is present. :

In addition to wamings, the conditions below may also be displayed:

» Load limit (motering, output relay also available)

« Load limit - generating (output relay also available)
» Braking (output relay also available)

» Jog speed active

« Maximum speed limiting

« Minimum speed {imiting

« Preset speed 1 active

» Presat speed 2 active

» Preset speed 3 active

« Skip frequency active

- Gap eliminator active (option only, output relay also avaiiable)

15.4 Help

Pressing the HELP key displays the Help Menu uniess the FAULT or INQRY FAULT screen are being
displayed. In the latter case, diagnostics on the currently displayed fault are given. Refer to section 15.2 for a
more extensive explanation of faults and fault diagnostics. ' i
_ ~ The Help Menu has 9 choices. Pressing the number key of the appropriate choice gives help on that
-, tepic. Pressing HELP again retuns the display to the Help Menu, pressing ENTER retumns to the original

screen. The Help Menu topic are:

. About HELP

. Using the Keypad
. NORM Screen

. SET-UP Screen

. INQRY Screen

. OPTION Screen

. TEST Screen

. FAULT Screen

. Factory Address

OO~ nh WON -
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18. TROUBLESHOOTING

To troubleshoot the drive an analog or digital multimeter (such as Simpson, Triplett, Beckman

~- Fluke) may be used. High voltage megger instrument should be used only for checking ground
iits on the motor wires and the motor itself. Do not use a high voltage megger instrument for

‘wiecking the drive or serious drive damage may occur.

Before any troubleshooting is done it is reccmmended that you become familiar with the
power circuit diagram and compenent location diagram given in section 21. ‘

It is assumed that the following components are available for troubleshooting and/or
replacement Contact the factory for correct replacement parts.

WARNING:

WARNING:

NOTE:

- Component .-~ ~Reference -  QuaEntity o

s R B UFREE D Desighnator o Pl ittt
Main (control) board 20030 1
Power supply board 20031 1
Digital Operator Station board 20033 1

Inverter transistor T1-T6 4 (or 2 pair)

DB transistor 1é 1
DC link fuse - Fu4 1
Input line fuse FU1-FU3 2
Charge resistor R1/R2 1
Current sensor S1/82 1

When AC power is applied to the drive, the intemal parts of the drive are at high,
lethal voltage whethar the drive is running or not. Do not touch any internzal pant of the
drive when AC power is applied to the drive.

Before servicing the drive, disconnect the AC (input) line (L1, L2, L3). The input
capacitors (C11 and/or C12) will discharge slowly. You may use a resistor with the
value 500 Q, 50 watt or higher to discharge the capacitors. In both cases, the red
CHARGE light in the upper left hand comer of main board tray must be ofi (capacitors
discharged) before servicing the drive.

Troublesheoting should be done by quazlified personnel with experience in drives and

electrical instruments.

Most drive circuits are at line potential and are hot to ground. Do not use a grounded

scope or any other grounded instrument as serious damage to the drive or instrument
may resuit.

The Volkmann Series 9000 line of drives are equipped with extensive fault protection
features. Normazlly, when a fault or unsafe condition occurs the power will be
immediately removed from the motor leads (but not electrically isolated) and the motor
will coast to a stop. The FAULT screen is displayed (if the RUN/STOP parameter in
section 12.8 is set to KEYPAD; LED3 on main board flashes) listing the type of fault
and the drive operating conditions at the time of fault (refer section 15).

This procedure assumes that all steps in section 15 have been followed and the drive
has been correcilv broarammed for the application. The steps that follow should be
used to find hardware failures. The main board is labeled 20030 and has terminal
board T81 and 3 green LED lights on it. The power supply board is the smaller board
labeled 20031 with TB3 on it. The digital operator station board is labeled 20033 and
has the 4 line x 20 character LCD on it.
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It ihe LCD screen or L=D1 does not light when power is applied to the drive go to
s=ction 18.1, otharwisz, go to section 18.2.

18.1 Power Up
CHARGEZ LED DOES NOT LIGHT
- Check input line for good connection.
- Remove fuse FU1-3 and check for continuity. If open, replace the fuse. :

LCD OR LED1 ON MAIN BOARD DOES NOT LIGHT
- Remove fuse FU2. Check the fuse for continuity, if none replace the fuse.
- Check voltage across CON15.1 and CON15.2 on power supply board. A good power
supply board should read between 19.9 and 20.4 VDC when the drive is in STOP. If
voltage is not correct, replace power supply board.
- Check voltage across CON1.3 and CON1.4 on main board for above voltage. If it is
not correct, check connections between power supply and main board.

18.2 Motor Does Not Turn Or Cogs (runs erratically)
- This occurs when motor not connectad properiy. Check motor connections.
- Check for open wire between drive and motor. Check wires tfor continuity including
all extemnal plugs, terminals and contactors,

18.3 Current Faults

200% CURRENT

TIMED O-CURRT
- Disconnact motor wires from the drive.
- Check motor V/Hz.
- Check with megger (high voltage insuiztion tester) for ground faults betwean each
motor phase and ground. Inciude al| plugs, contactors and motor winding. Also check
for intermittent shoris.
- Check the power transistors (T1-T7). Refer to section 1896,
- Measure voltage at test point 11 and 12 with respect to common on main board.
(common is located at 3 pin connection in lower right comer). If not zero in STOP,

‘rapiace coresponding current sensor (S1 or 32),

- Replace the main control board (20030).

18.4 Voltage Faults -

LOW LINK VOLT
- Remove fuse FU4. Check the fuse for continuity, if none replace fuse.
- Check diode bridge D1. Foliow the steps given in section 18.10.
- Check the resistance across the charging resistors R1 and R2 (ohmmeter should be
placed across 1-2 of K1 and 5-6 of contactor K1 for R1 and R2 respectively). If the
resistor is open, replace. :

HIGH LINK VOLT
- Increase the deceleration time (refer section 11.2). | :
- Check the resistance across the DB resistor between the collector (C1) and emitter
(=1) of DB transistor 1

HI LINZ VOLT
- This fault occurs when AC line supply voltage is above 10% of rated voltage, Check
the AC line voltage with a multimeter. A good supply should be within +/- 10% of rated

voltage.
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LOW LINE VOLT
- Check the AC line supply voltage. A good supply voltage should be no less than

15% of rated voltage.

'i8.5 Over Temperature Faults

DRIVE OVERTEMP
- This fault occurs when the drive heatsink temperature reaches about 175° F. Let

heatsink cool down, reset, and check the motor rating and drve rating/set up to
ensure compatibility. Make sure the load is within the rating.
- Remove temperature switch and test for continuity, if none replace the temperature

switch.

DB OVERTEMP.
- Increase the deceleration time. Refer section 11.2 and 15.2.3 for details.

- Check the AC line voltages. If AC line is not symmetric swap the phases in such z
way that phase L3 has the lowest phase voltage with respect to ground.

18.6 Charging/Contactor Fault
- Check the resistance across the contactor coil K1 (A1 & A2). A good contactor
should read between 100 and 150 Qs.
- Remove fuses FU2 and FU4 and check for continuity. If open replace the fuse.
- Check the bridge rectifier D1. Follow the steps given in section 18.10.
- Check the resistance across the charging resistors R1 and R2 (ohmmeter should be
placed across 1-2 of K1 and 5-6 of K1 for R1 and R2 respectively). If open, replace
the resistor.
. - Replace main board,
18.7 Faults External to Drive
EXTERNAL STOP
- Check ail connection grounds to External Stop input.
- Check drive programming in the SET UP screen (refer section 12.20).

INTERLOCK OPN
- Check continuity between TB1.5 and TB1.7 (TB1.10) on main board. If open replace

intarlock contact.

18.8 Communication Faults
- Check for cable connection between the main board and digital operator station.
Connection should be clean, dry and tight.
- Communication cables should not be close to power wires (refer to wiring dlagram
Section 21).
- If remote operator station is used, make sure it is grounded.
- Replace digital operator station.
- Replace main board.

18.9 Main Board Faults

- Follow instructions in section 15.2.7.
- If fault persists, contact factory.
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18.10 Steps 7or Checking Power Transistors and Bridge Rectifiers

All mzzsurements should be made with 2 multimeter with 3 diode testing setting. Make sure
iri--= s fully cischarged befors making any measuremeant or the muitimeter may be damaged.

POwEer Transistors
Disconnect the three motor wires. If an output transformer or a high frequency reactar
load are used, disconnect them too. Make all measurements between the collector
(C1or C2) and the emitter (E1 or E2) of the transistor.

With positive probe on emitier (E1 or E2) and negative probe on collector (C1 or C2)
of a good transistor will indicate between 0.25 and 0.8 VDC. With positive probe on
cellector and negative probe on emitter of a good transistor will indicate OL (overioad)
or an increasing number (charging capacitor).

Bridge Rectifisr
Disconnect AC input lina.

Connect positive probe to + terminal on rectifier(s). Connect negative probe to each
AC input terminal on rectifier(s). The meter should read OL (overiozad). Reverse the
leads and check again. The meter should read between 0.25 and 0.8 VDC.

Repeat above with negative probe on - terminal and then positive probe on - terminal.
It readings are not as deascribed above, replace bridge rectifier.

18.11 Line Noise and Harmonic Distortion

; Line noise/harmonic distortion will appear on the input line of a PWM variable speed drive
Ju o inhersnt design of the converter (input) stage (current is drawn only in pulses when it is
necessary to raplenish the DC link capacitors). It is generally not necessary to take any measures to
reduce line noise and harmonic distortion. If a specific application or circumstance does require
reduction of lin2 noise and harmonic distortion, an input line reactor with a 3% impedance rating is
recommendad, :

18. WARRANTY AND SERVICE
The company warrants that the drive furnished will be free from defects in material and
orkmanship and will be of the kind and quality specified.
This warranty shall apply only to defects appearing within two years (24 months) of shipment
by the company. :

NOTE: The warranty covering this equipment is void if any modifications are made or repairs
attempted without express approval of the company, or the equipment has been
disassembled or installed improperiy.

For complete information, see separately published Terms and Conditions of Sale
document.
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20. SPECIFICATIONS

reuUT!:
3 Phase, 50/60 HZ, power factor is approx. 1
460V or 230V, +10/-15% standard
460V, 415V, 380V, 230V all +10/-15% programmable option

OUTPUT:
0-480V for 460V Input
0415V for 415V Input
0-380V for 380V Input
0-230V for 230V Input

0-375 HZ for L, 3-75 KVA/HP
0-180 HZ for L, 100-200 KVA/HP
0-750 HZ for M, 3-200 KVA/HP
0-3000 HZ for H, 3-200 KVA/HP

CURRENT LIMIT: 0-200%

SPEED RESOLUTION: Digital: 0.011 HZ for 0-375 HZ
- 0.022 HZ for 0-750 HZ

0.045 HZ for 0-1500 HZ

0.090 HZ for 0-3000 HZ

Analog: 0.1% for potentiometer, 0-10 V
£ 0.2% for 0-5v '
0.5% for 0-2 V
0.2% for-10to +10 V
0.6% for 4-20 mA

AMEIENT TEMPERATURE:
-10° to +40° C maximum for NEMA 12 enclosad
-10° to +50° C maximum for NEMA 1 enclosad

HUMIDITY:
$5% non-condensing

ALTITUDE:
Up to 3300 FT (1000 m) without derating



FPAGE 3

I OPTION SCREEN | PARAMETER RANGE SHIPPED
UTPUTS, PGl |TERMINAL BGLRD 2.14 woTE 3 2ERG-SPD
| TBE2.14 NG or NC NC or NO NO
TERMINAL BGARD 2.17 NOTE 3 ERAKTING
TE2.17 NO or KC NC or NO NO
TERMINAL BOARD 2.20 NOTE 3 WARNING
TB2.20 NO or NC NC or NO NO
OUTPUTS, PG2 |TERMINAL BOARD 2.25 NOTE 4 SPEED
TERM.BOARD 2.25 SCALING |2.5-10 Vv 10.0
MULT VOLT, PGl|DRIVE INPUT (VOLTAGE) 208,230,380,415,460 V |460
MULT VOLT, PG2|OUTPUT TRANSFORMER YES/NO NP
TAP 1 0-DRIVE MAX.VOLTAGE V |NP
TAP 2 0-DRIVE MAX.VOLTAGE V |NP
TAP 3 0-DRIVE MAX.VOLTAGE V |NP
{MOTOR&1-32,PGl|RATED POWER 10-100 3 DRIVE HP NP
TOP MOTOR RPM 0-DRIVE MZYX.RPM NP
ACCELERATION TIME 0.1-300.0 SEC NP
DECELERATION TIME 0.1-300.0 SEC NP
|MOTORY§1-32,PG2|PRESET RPM (SPD1 CONTACT)|O0-MOTOR TOP RPM/HZ NP
| GAP ELIMINATOR OFF or ON NP
GAP ELIMINATOR TRIGGER 0.5-20.0 & LD NP
.{OTOR#1-32,PG3|VOLTAGE DPT1 0-DRIVE MAYX.VOLTAGE NP
VOLTAGE PT2 0-DRIVE MAX.VOLTAGE NP
VOLTAGE PT3 0-DRIVE MAX.VOLTAGE NP
VOLTAGE PT4 0-DRIVE MAX.VOLTAGE NP
FREQUENCY PT1 0-DRIVE MAX. HZ NP
FREQUENCY PT2 0-DRIVE MAX. HZ NP
FREQUENCY DT3 0-DRIVE MAX. HZ NP
FREQUENCY PT4 0-DRIVE MAX. HZ " INp
JUMPERS (ON 20030): J g1 32 J3 J4 78
(MARKED AS SHIPPED) I IN IN OUT ouT NO THRM

NP =

NCT PURCHASED




NOTE 1
(DIGITAL)
- Y OF TREC

INPUTS CAN EE

FOLLOWING:

INTERLOCK
REVERSING
KEYPAD OVER
JoG

E—-STCP
PRESET SPDI
PRESET SPD2
PRESET SPD3
RESET FAULT

—UNUSED-
MOTOR SEL.4 *
MOTOR SEL.3 *
MOTOR SEL.2 *
MOQTOR SEL.l1 *
MOTOR SEL.O *
MOT.POT(+) *
MOT..POT{=) ™

BASE LD TRIG. *

NOTE 2
(ANALOG ) INPUTS CAN BE
ANY OF THE FOLLOWING:

1T, J9

.10 vDhC, J9
0-5 vDC, JS
0-2 vDC, J9
4-20 mA, J10

-1¢/+10v, J11l

* AVAILABLE AS OPTIONS ONLY

({KEYPAD OVERRIDE)

("OPTION"

W

NOTE 3
OUTPUT RELAYS CAN EE
ANY OF THE FOLLOWING:

FAULT
AT-SPEED ‘
RUN

ZERO-SPD (ZERO SPEED)
ERAKING

WARNING

REVERSING

MOTOR HOT *

GAP ELIMINATOR *
LOADLIMIT - M *

LOADLIMIT - G *

OVERLOAD ¥

OVER SPEED *

MOTOR 4 1-32 *

TAP 1-3 *

NOTE 4
ANALOG QOUTPUTS (METERS)
ANY OF THE FOLLOWING:

CAN BE

LOoAD
SPEED

VOLTS DC (INTERNAL DC LINK VOLTAGE)

SCREEN) .



PARAMETER LIST:

"SHARNOA SERIES 9000"

ADJUSTABLE FREQUENCY AC DRIVE AND

1+ J0 CcU s"

SPINDLE MOTOR.

| SET-UP SCREEN PARAMETER RANGE SHIPPED
[
EASIC, PGl ACCELERATION TIME 0.1-300.0 SEC 10.0 SEC
DECELERATION TIME 0.1-300.0 SEC 10.0 SEC
LOAD LIMIT 50-180 % 180 %
BASIC, PG2 RATED POWER 15-100 $DRIVE HP 4.5 HP
TOP MOTOR HZ 0-DRIVE MAX. HZ 1000 HzZ
TOP MOTOR RPM 0-180000 RPM 30000 RPM
TOP MOTOR VOLTAGE 0-DRIVE MAX.VOLTAGE 460 v
BASIC, PG3 BASE HZ 0-TOP MOTOR HZ 667 HZ
TOP MOTOR HZ 0-TOP DRIVE HZ 1000 HZ
BASE VOLTAGE 0-TOP MOTOR VOLTAGE 460 v
TOP MOTOR VOLTAGE 0-DRIVE MAYX.VOLTAGE 460 v
BASIC, PG4 UNDER LOAD 0-90(0=DISABLED) % 0 3
FREQUENCY, PGl|MINIMUM SPEED 0-+ TOP MOTOR RPM/HZ 300 RPM
MAXIMUM SPEED 1-TOP MOTOR RPM/HZ 30000 RPM
L_. SLIP COMPENSATION 0.0-10.0 % 0,10 -]
l~o' UENCY, PG2|PRESET SPEED 1 0-TOP MOTOR RPM/HZ 0 RPM
- PRESET SPEED 2 0-TOP MOTOR RPM/HZ 0 RPM
PRESET SPEED 3 0-TOP MOTOR RPM/HZ 0 RPM
L
FREQUENCY, PG3|SKIP FREQUENCY 1 0-TOP MOTOR RPM/HZ 0 RPM
SKIP BAND 1 6-90/0.1-6.0 RPM/HZ 15 RPM
SKIP FREQUENCY 2 0-TOP MOTOR RPM/HZ 0 RPM
SKIP BAND 2 6-90/0.1-6.0 RPM/HZ 15 RPM
FREQUENCY, PG4|JOG SPEED 0-TOP MOTOR RPM/HZ 10 RPM
SYST CONF, PGl|SET SPEED COMMAND SELECT |KEYPAD OR TERMINAL TERMINAL
RUN/STOP COMMAND SELECT KEYPAD OR TERMINAL TERMINAL
FWD/REV COMMAND SELECT KEYPAD OR TERMINAL TERMINAL
SYST CONF, PG2|CARRIER FREQUENCY 2.25, 4.5, 9, 18 KHz 18 KHZ
PASSWORD 0-999999(0=DISABLED) 0
SYST CONF, PG3|WATCHDOG ENABLE YES OR NO VES
FAULT DISABLE YES OR NO NO
START/STOP,PGl|VOLTAGE BOOST 0.0-10.0 2 0.0 %
VOLTAGE BOOST DELAY 0-30 SEC 0 SEC
START/STOP,PG2| EXTERNAL STOP BRAKE OR COAST COAST
EXTERNAL STOP DECEL.TIME [(0.1-300.0 SEC 10.0 SEC
NORMAL STOP BRAKE OR COAST BRAKE
_rABILITY, PGl|VOLTAGE LOOP GAIN 1-99 50
CURRENT LOOP GAIN 1-99 50




PAGE 2

”SET—UP SCREEN PARAMETER RANGE SHIPPED
[}
N TS, PG1 TERMINAL BOARD 1.1-4 NOTE 2 0-10 vdc, J9
TERMINAL BOARD 1.5 NOTE 1 INTERLOCK
TERMINAL BOARD 1.6 NOTE 1 REVEREING
INPUTS, PBG2 CALIBRATE ZERO YES OR NO NQ
INPUTS, PG3 CALIBRATE MAX. YES OR NO NO
OUTPUTS, PGl TERMINAL BOARD 1.15 NOTE 3 AT-SPEED
TBl.15 NO or NC NC or NO NO
TERMINAL EBOARD 1.17 NOTE 3 FAULT
TB1.1l7 NO or NC NC or NO NO
TERMINAL BOARD 1.19 NOTE 3 RUN
TB1.19 NO or NC NC or NO NO
OUTPUTS, PG2 TERMINAL BOARD 1.14 1,2,3,6 x MOTOR TOP HZ|1
TERMINAL BOARD 1.11 NOTE 4 LOAD
TERM.BOARD 1.11 SCALING 2,.5-10.0 v ]6.7 v
JUMPERS (CON 20030): Jl-6 J7 JB Jo J10 J11 Jlz2 J13]|J14-15| SEARE
{AS SHIPPED, ONLY J9-11
CAN BE CHANGED BY THE L L WS IN ouT QuUT LD - o} N
CUSTOMER)
OPTION SCREEN PARAMETER RANGE SHIPPED
LISTING, PGl-6 (LISTING COF PURCHASED THERMISTCR
CPTIONS) INPUTS /00T.
_|MULT.VOLT.
[
EYST CONF, PGl|SPEED LOQOP OPEN OR CLOSED NP
SYST CONF, PG2|BASE LD SMPLE AUTO OR MANUAL NP
START/STP, PGl|RESTART AUTO OR MANUAL NP
RESTARTS 0-9 NP
INPUTS, PGl TERMINAL BOARD 2.1 NOTE 1 PRESET SED1
TERMINAL BOARD 2.2 NOTE 1 PRESET SPD2
TERMINAL BOARD 2.3 NOTE 1 PRESET SED3
INPUTS, PBPG2 TERMINAL BQARD 2.4 NOTE 1 UNUSED
TERMINAL BOARD 2.5 NOTE 1 UNUSED
[L TERMINAL BOARD 2.7 NOTE 1 KEYPAD OVER.
'“NT'TS, PG3 TERMINAL BOARD 2.8 NOTE 1 JOG
TERMINAL BOARD 2.9 NOTE 1 E-STOP




DAGE 3

”OPTTON SCREEN PARAMETER RANGE SHIPPED
]}PUTS, PG1 TERMINAL BOARD 2.14 NOTE 3 ZEROC-SPD
| TB2.14 NO or NC NC or NO NG
] TERMINAL BOARD 2.17 NQTE 3 BRAKING
T22.17 NO or NC NC or NC NO
TERMINAL BOARD 2.20 NOTE 3 WARNING
TE2.20 NO or NC NC or NO NO
CUTPUTS, PG2 TERMINAL BOARD 2.25 NOTE 4 SPEED
TERM.BOARD 2.25 SCALING 2.5-10 Vv 10.0 v
lMULT VOLT, PG1l|DRIVE INPUT (VOLTAGE) 208,230,380,415,460 vV (460 \Y
MULT VOLT, PG2|QUTPUT TRANSFORMER YES/NO NP
TAP 1 0-DRIVE MAX.VOLTAGE V |NP
TAD 2 0-DRIVE MAX.VOLTAGE V |NP
TAP 3 0-DRIVE MAX.VOLTAGE V |NP
|
MOTOQR41-32,PG1|RATED POWER 10-100 % DRIVE HP NP
TOP MOTCR RPM 0-DRIVE MAX.RPM NP
ACCELERATION TIME 0.1-300.0 SEC NP
DECELERATION TIME 0.1-300.0 SEC NP
MOTOR#1-32,PG2|PRESET RPM (SPD1l CONTACT)|0-MOTOR TOP RPM/HZ NP
GAP ELIMINATOR OFF or ON NP
| GAP ELIMINATOR TRIGGER 0.5-20.0 % LD NP
(OTOR#1-32,PG3(VOLTAGE PT1 0-DRIVE MAX.VOLTAGE NP
VOLTAGE PT?2 0-DRIVE MAX.VOLTAGE NP
VOLTAGE PT3 0~-DRIVE MAX.VOLTAGE NP
VOLTAGE pPT4 0-DRIVE MAX.VOLTAGE NP
FREQUENCY PT1 0-DRIVE MAX. HZ NP
FREQUENCY PT2 0-DRIVE MAX. HZ NP
FREQUENCY PT3 0-DRIVE MAX. HZ NP
FREQUENCY PT4 0-DRIVE MAX. HZ " |NP
JUMPERS (ON 20030): J1 J2 J3 J4 J5
(MARKED AS SHIPPED) IN IN ouT ouT NO THRM ¢

NP =

NOT PURCHASED




,  ITE L NOTE 3

{PIGITAL) INPUTS CAN BT QUTPUT RELAYS CAN BE

. . OF THE FOLLOWING: ANY OF TEE FOLLOWING:
INTERLOCK FAULT ,
REVERSING AT-SPEED

KEYPAD OVER (KEYPAD OVERRIDE) RUN _

JoG ZERO-SPD (ZERO SPEED)
E-STOP BRAKING

PRESET SPD1 ) ‘ WARNING

PRESET SPD2 REVERSING

PRESET SPD3 MOTOR HOT *

RESET FAULT GAP ELIMINATOR *

—UNUSED- LOADLIMIT — M *

MOTOR SEL.4 * : LOADLIMIT - G *

MOTOR SEL.3 * OVERLOAD *

MOTOR SEL.2 * OVER SPEED *

MOTOR SEL.1 * MOTOR # 1-32 *

MOTOR SEL.O * TAP 1-3 *

i YT.POT(+) *

MOT.POT(~) *

BASE LD TRIG. *

NOTE 2 : NOTE 4

{ANALOG)INPUTS CAN BE . ANALOG OUTPUTS (METERS) CAN BE
ANY OF TEE FOLLOWING: ANY OF TEE FOLLOWING:

ToT, J9 LOAD

¢ 10 VvDC, J9 SPEED

0-5 vDC, J9 VOLTS DC (INTERNAL DC LINK VOLTAGE)

-2 vDC, J¢
4~20 m&, J10
=10/+10v, J11

* AVATTIA3LE AS OPTIONS ONLY ("OPTICN"™ SCREEN).
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22. OPTIONS

Any option or modificaticn to the stancard Crive can be found in this saction.

. 2.1 OPTION Screen Menu Quick Reference

1

'Below is an abbraviated tree structura of the cigital operator station menu for the OPTION scraen,
Ae.sr also te standard Menu Quick Referencs, secticn 8. t

OPTION — LISTING SR
T
1
SYST CONF —,
3 )

l |
START/STP —

|
[

\‘f
INPUTS —_—

MOTORS —_—

PG1-6 Uisting of purchasad options

PG1
PG2

FG1 .

FG1
FG2
FG3

FG1
FG2

» FCG1

PG2

PGT.

FG2
PC3

Spesd ‘Loop Type
Base Load Sample

Auto Resiart Inputs

TB2.1,TE2.2 and TB2.3 Inputs
T82.4,TE2.5 and TB2.7 Inputs
TB2.8,7=22.¢ Inputs

TB2.14,TS2.17 and TB2.20 Realay Quiputs
Anzleg Metsr Scaling

Drive Input Voltage
Quiput Transiormer Enzble/Tap Selection

Motor 1-32 Rated HP, Max. RFM, Aczzl./Decel. Time

Motor 1-32 Freset Speed, Cap Elim. Inputs
Mctor 1-232 Four Point V/HZ Curve
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22.2 OPTION Functjons

This section describes in detzil the set-up siecs for optionzl, programmable parameters. For each
rameter its lccation in the menu, its adjustment range and a short description on the parameter's functcn is
"sted. Refer to FIGURE 17. A description of hardwzara modifications will zlso be found in this secton (if
. <cable).
NOTE: For a completz list of how the drive octions were set-up prior to shipment, sae sactioh
21, DRAWINGS,

Option Listing
Menu Location: OPTICN, LISTING, PG1-6

These screens list the options that were purchasad with the drive. If an option is not purchased, the
following is dispiayed:
OPTION(S)
NOT FURCHASED

Special hardware modifications will not be listed here.
For other options avziizble, contact the factery.

W OFTION ¥ LISTING o ¥ FG1
V¥ TEST ¥ SYST CONF Vo ¥ FG2
¥ NORMci ¥ START/STP ¥ 2 :
¥ SET-UF ¥ INFUTS ¥ 3 '
¥ INQRY ¥ OUTFUTS ; /
(FAULT) ¥ MOTCR Vv 32 /
/ /
/
N \ / /
OFTION LISTING PG

Ti(-CIE-EDOSE 1=32 IN THIS FiELD
IN' T=Z OFTiION, MOTCR SCEzZzN

mn

FIGUES 17: The OPTION Screen
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Motor Thermistor

Motor thermistor input is available on TB2.23 - .24. To enable this function, set J5 on option board
32 to "THERM" and connect moter thermistor between TB2.23 - .24, The following table shows the drive
j to agiven themmistor resistance:

CIRENSorResISENCE L 0 | Drveiadhsn ; : ‘ : ‘ :
Less than aporox. 11 Ohms THERMST SHOR: fault dnve outout dlsab!ed
Between aporox. 11 - 2300 Ohms | Drive runs normally
Greater than 2300 Ohms MOTOR HOT waming displayed on NORM screen
Greater than 4000 Ohms MOTOR HOT fault, drive output disabled

Refer to connection diagram in section 21.

AN



INMUULD/ U UL LS
e

rs gicht zcditicrai inputs, thres adcitcnai (c- -form) relay cuiputs, enc cne accitionzl anzleg
€ wiih the Inputs/Ouizuts cption. The szecific parzmeters fcr this ogiicn ar2 as follows:

~ “tional Programmable Inputs
Meanu Leczticn: OFTION, INFUTS, PG1-3

electicn: (see tztle talew)
i

Thers ars sight (8) Frocrammatle Inputs (T32.1-.3, .7-.8) on the cpticn beard (20C32CG1). The
function for e=ch of them can Be any cf the follewing cescribed below in 2dditicn tc the funciicns descrted in
section 12.17, (Standard) Frogreammatle Inputs. All functions are activated by closina a contzct betwesan

TB2.6 or .10 ("'/_DV througn resisicr) and the proper Adciticnal Programmable Input isminal (T22.1-.5, .7-.5).
Refar to conneciicn diagram in section 21,

I dLn bnnary b| for muit}c{e mctor (sa=z Muftmle Motcr thJon)

MOTOR SczL.

4
MCTOR SeL. 3 | 3rd binary bit for multicle mctor (see Multiole Motor cotion)
MOTRR S8, 2 | 2nd tinary bit fer multicie mctor (sa= Multiole Motor coticn)
MOTOR SEL. 1 | 1st binary bit for multicle motor (see Multiole Motor cotion)
MOTOR SEL. 0O | Oth kinary bit for multicle motor (see Multinle Motor cction)

MOT. FOT (+) | Incrzzses sceed refsrzncs when closad {moterized oot_nncmefer)
MOT. FOT () | Cecre=sas snead refsrenca when closad (motcrizec g cotsnticmeter)
=} | Gao siim. base Icad samcle (ses Gao Eliminator ceciicn)

Frcgrammsbla incuts

B £2.1-.§, .7-.¢ CANNOT havs the same functicn. If they do, &
PATA FAULT 2 fault wiil cecur and o € s |

inputs will (intsmally) be set

s .iticnal Programmable Ralays/NO or NC
Menu Lecsiion: OPTICON, QUTRUTS, FG1
Szlectien: (see tzble belew)/NO or NC

—_—
—
[S

gi T)cn ihe coticn beard
.cicns cescrited in
gd {c sai the relay
0 NO (Nermally Open),

et to NC (Nermzily

min secicn 21.

Iners are three (B) Adciicnal Progremmebis Seiays (TEZ.14/T22.17/TE2
(2CC2ZC1). The iuncicn can te zny of the follcwing czscrhited below in =i the r'u
secicn. 2.18, (Siz ﬂCcFC) Fregrzmmeacie .\--!cyc’NC r NC. Trie NO or NC param eésr isu
when the funciicn is inacive anc the coweris cn. If the NO er NC peremeisris sat 0
the relay will be clesed when the funciicn s zctive 2nc if the NO cr NC parzmeteris s

ssec), the relay will be ccen when the funciicn is zciive. Rafer to connecticn diz Ecrs

' '"'F”n{:ncn

Active if mctor thermistor indicated motcr over tamperatura
(s22 below)

CAF ELIM. | Active when lozd rises above load set point .

LOADLIMIT - M | Active in metering Icad limit

LGCA DLIMIT -G | Active in generzting lozd limit

oveE 2AD | Active when mcricr cver lcad cendition EXiSts”

C\/== =F-'==D | Active whien mcicr cver soeed conditicn exists

MOTCFE & 1- & | Active if merer 2 1-22 is active (sezs Multiole Ncier Deicw)

TAZG-2 j Active :. Cutzut ransicrmer is selecia< (sse Multicle Voitage
mzlo

/
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e VosiLG ULJUL B e
Menu Location: OPTION, QUTRUTS, PG2
Selection: LOAD, SPEZD, YolrTs oo

VAN analog meter can be connected between T82.25 (+) and TB2.25 (COMMON). The Analog Qutnu
w.eter (TB2.25) parameter sats the function of the meters zs follows:

LOAD Meter displays motor [oad
SPEED Meter displays drive output spead
VOLTS DC Meter displays intemal DC Link voltaae

Additional Analog Qutput Meter Scaling
Menu Location; OPTION, OUTFUTS, PG2
Adjustment Range: 2.5 - 10 Volts

The Additional Analog Output Meter Scaling (TB2.25) parameter sats the voltage applied to TB2.25 -
28 when the funcion programmed in the Additional Anzlog Qutput Meter parametsr reaches 100%. Fer
example, it the meter funcons as a speed meter with this parameter sat to 2.0 V, TB2.25 - .28 will be 9.0 Vi
the output speed is 100%, 4.5 V Iif the output speed is S0%, etc.

" runcion not available at the ime of writing
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Fultinle Voliaces

When £5abled, the Multizls Veltage option permits the use of different incut voltages (proper power
supply Boarc must be usad), anc can automatically tzke into account the voltage ratio of an outout
gznsicrmer (fcr curpose of precer metor voltage incicztion).

v jp;le Input Voltage

Tne muliizle input voltaces cption allows the drive input voltage to be programmed by the customer, A
wontrol transicrmer jumper on the power supply board (20031) MUST be sat as well. [f the power §upply
zozard you have cees not have z jumper for the input voltage to be used, a diiferent power supply board and
oontrol transicrmer is needed, centact factory. Make sure drive CHARGE light in upper left comer of drive is
if befcra remeving drive cover. Care must be usad when using this function as applying the wrong input

wmitage to the crive can causea drive damage.
e following steps should be used to change the drive input voltage:

a) With the power to drive off, sat the voltage input jumper on power supply board (20031) to
mzich the desired input voitzge. Refar to Cemponent Location Diagram, seciion 21.

b) Apcly new input voltzce.

c) One cf the following crive faults may oczur

« CONTACTR OF=N
« LOW LINE VOLT
HIGH LINE VOLT.
« LOW LINK VOLT
HIGH LINK VOLT.

c) Set Drive Input Veltage parametsr to maich jumper setting.
- e) Reset crive by pressing STOP/START, run nermal operztion.
drive Input (Voltage)
Menu Lecation: OFTICN, MULT VOLT, FG1
Selecticn: 230, 380, 412, 480 or Volts for 480 V drives / 208 or 230 Voits for 230 V crives.
Crive Ingut should be s2t to the input vclizage zpplied to the drive. One of the following veitages
sicuic te pregrammed: 230, 320, 415 cr 460 V for 480 V.drives / 208 or 220 V for 230 V cdrives.
HOTEZ: Itis imcerant that the set-up veltages for the meters do net exceed the drive input voltage. Always
check the motor data afizr changing the drive incut voltage.
JTE! Itis impenant that the input voltage 2pplied to the drive does not excaed the maximum input voltage
listad on the drive namegizats.

Output Transformer ) :
An output transformer is the transformer between the drive and the motor. It can be isolation or :
autotransiomer type. Because of design requirements it is strongly recommended to use only factory
supplied transformer. The most common usz of an cutput transformer is to provide the fuil pcwer on the
sutput at less than rated voltage. 5
Fer single output tap transfermer (for examgle 460 Vin, 350 Vout), the output transformer option will
Fermit the the indication to reed moter voltage on the TEST screen (transformer secondary), rather than the
erive cutsut vcitage (transicrmear primary).
For test stand applicaticns where many diffarent motors are tested, output transformers with suijtable
ars (multicie seconcary) mayte used. The outsut trensiormer option allows an output trensicrmer with up
82 seccncary taps tc be used with the drive. Crics the cutput transformer option is enzktled and the tar
- +=G2{5) are sat, the drive cuisut is avtematically sczled to the output transiormer. Depending on the
-i@ximum mcicr veliage pregrammed, one of the 3 cesignated relays cn the cpticn board will ke energizad,
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which will energize the corraspending output tap selecticn contactor, Up to thrae output relays on the Cption
bcard czn be programmed in orcer to activate coniacicrs to select the aperopriate tap. Refer to
Input’Cutputs in this section for salecting output relays. Refer to connection diagram for wiring betwesn
relays. contaciors and transicrmer. The tap selected is ¢ne with equal or closet higher vaitage than the
.»imum motar vcltage programmed. The motor vcltsge indicated on the meter screen will be the volizage
aced t2p (transformer secondary). Note that outcut transformer can be usad without this option. The
mete. screan will indicate the drive cutput (transformer primary), and output taps must be SEIECfEd‘mE”UE”Y-

The parameters ior the cutput transicrmer option ara zs fallows:

Qutput Transformer Option
Menu Locsation: OPTION, MULT VOLT, PGZ
Sefection: YES/NO

Select YES/NO in this parameter to enable/diszble the output transformer option. If the parameter is
set to NO, the drive will operate using the Drive Max. Voltage for all scaling. If the parameter is set to YES,
then the drive will use the appropriate output transformer tap for all'scaling.

Voltage Taps 1-3
Menu Locsation: OPTION, MULT VOLT, PG2

Adjustmant Range: 0 - Drive Max. Voltage

Voltage Taps 1-3 parameters should be st to the secondary tep voltages of the outcut ransicrmer.,
A seting cf zerc (0) is used to diszble the use of that tap.

NOT=: If two er more taps have the same tap voltzag= then only one tap will be salecled. If the Motor Tep
Voltzge (see section 11) is higher than secondary tzp(s), the drive will issue Data Fault 4.

C  “oltis assumed the output iransformer primary maiches the drive input voltzge as shcwn on OFTION,
MULT VOLT, PG1. Ii the Drive Input Voitage is changed, it is assumed the output transicrmer wiil be
neanced alsa.

NOTZ: Only si=p down transformers zre o be usad with this option (i.e., secondary less than cr equzl to
primary ).
NOTE: The current display (Amps) cn the TEST scrs=n cisplays drive cuiput current (transicrmer primary

currant), not moter current (fransformer seceoncary current).

e foilowing example gives the Sieps necassary to acd a 460 V primary/380 V secondary cutput transiormer
to a 4€0 V drive which is to ogeraste 2 2 pole, 45000 RFPM, 750 HZ, 350 V moter (spindle).

~

<

. With power off, connectoutput transiormer to drive, and motcr.
. Apply power to crive.
. Enter motor data (45000 RFM, 750 HZ, 350 V) in the SETUP, BASIC, PG2 screen (this sets proper.
motor V/HZ). ' :

- Set the OPTION, MULT VOLT, PG2 screen as:

a. Change OUTPUT X-FORMER to YES.

b. Set Tap 1to 280 V. Tap 2 and Tap 3 should be z=ro (Tap 2 and 3 not usa< - enly single

secondary).

. Press NORMAL toretum to NORM screen.

N)e WHN

th

{ mcler spesd (750 HZ), the crive will now output & veltage lower than 450 v ((280/38Q) x 480 = 424 V)
.© .2 zrmary of the transicrmer sc that the output cf the transicrmer is 250 V. Note that {he maximum
(Fregrammecd) metor HF can be cnly (350/380) x Drive Max. KVA|(HP).



