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Introduction

The EV Inverter series is state of the art design using the latest control and power technologies.
It is designed to operate and control 3@ induction motors in the range of 0.25 to 3hp and voltage
class of 230 or 460VAC. The inverter can operate either in V/ f or open loop vector mode settable
via programming. There are two sets of parameters, F Basic, and C Advanced, allowing for
flexible control in many different applications. The membrane keypad in combination with a 3 digit
7 segment display allow for ease of programming and monitoring.

An optional communications module can be used for control and parameter setting using the
MODBUS RTU protocol. The EV has been designed with easy access to the input power, output
motor, and control terminals.

Before proceeding with the set-up and installation please take time to review this manual to
ensure proper operation and above all else, personnel safety.

SAFETY FIRST!

Section 1 - Safety Precautions
1.1 Preface

To ensure your safety and to avoid damage to the equipment, please read this manual
thoroughly before making any connections. Should there be any questions or problems in using
the product that cannot be resolved with the information provided in this manual, contact your
nearest representative for further guidance.

The inverter is an electrical product and as such, lethal voltages are present at various points. For
your safety, there are symbols as shown below that appear in this manual to remind you to pay
attention to safety instructions on handling, installing, and operating the inverter. Please follow the
instructions to insure the highest level of safety.

(4] DANGER Indicates a potential hazard that could cause death or
serious personal Injury.

& CAUTION Indicates that the inverter or the mechanical system might
be damaged.

0 Danger
1 After the power has been turned OFF, wait_at least 5 minutes until the charge
indicator extinguishes completely before touching any wiring, circuit boards,
or components.

1.2 Receiving and Inspection

5 Caution
All inverters have been tested for functionality prior to shipment. Please check the following
when you receive and unpack the inverter:
1 Check the nameplate to insure the model and capacity of the inverter are the same
as those specified in your purchase order.
1 Check for any damages as the result of transportation. If there is damage, do not
apply power, and immediately contact your representative.
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1.3 Installation and Pre-operation

/% Caution
1 The inverter should be installed in a dry and dust-free area.
1 The inverter should be installed on a nonflammable surface such as metal.
1 Theinverter may be operated up to an altitude of 2000m. Above 1000m it must be

de-rated. (Please consult factory)

1 If several inverters are to be placed in the same enclosure, additional cooling may be

needed to keep the surrounding temperature below 50°C to avoid overheating or

possible fire.

Do not connect T1, T2, and T3 terminals of the inverter to the AC power supply.

CMOS ICsonthei n v e rntaie boérd are susceptible to static electricity. Do not

touch the main circuit board without proper precautions.

1 Do not perform dielectric tests on parts inside the inverter as the high voltage will
easily destroy semiconductor parts.

1 Wiring size and insulation type, as well as placement of the inverter, should conform
to applicable codes for a particular installation.

1 Control wiring should be kept separate from power wiring and cabling. In some
applications it may be necessary to use shielded cable for the control wiring and / or
the power cabling to avoid performance issues.

‘) Danger

=a =4

1 Do not modify any internal wiring, circuits, or parts. Connect the ground terminal of
the inverter properly. For 200V class Rg =<

1.4 During Power ON

5 Caution
The display will flash the input voltage for about 2 seconds when power is applied.

‘) Danger

1 To avoid damage to the control circuitry resulting from transient voltages, do not plug
or un-plug any connectors or connect or disconnect any wiring to or from the inverter
when power is present.

1 Do not change out parts and or check signals on circuit boards during the inverter
operation.

1  When power interruption to the inverter is momentary, the inverter has sufficient
power storage to ride through and continue operation. However, when power loss
interruption is longer than 2 seconds (the larger the horsepower, the longer the time);
the inverter does not have enough stored power to maintain control. Therefore, when
power is restored, the inverter restart is controlled as follows:

1 - Will not automatically run after restart if Run Command Source parameter
F04=000 keypad (Factory Default).

2 - Will not automatically run after restart if Run Command Source parameter
F04=001 external terminal (switch) is off.

3 - Will automatically run after restart if Run Command Source parameter
F04=001 external terminal (switch) is on and parameters F41=000. (Auto
Restart after power loss)

1 When removing or installing the keypad operator, turn OFF power first, and follow the
instruction diagram to avoid improper operation.
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INPUT POWER

1007 120VAC 19

or

20071 240VAC 19

or
380 1 480VAC 39

200 i 240VAC 3@

RefertoSection4foradd|tyegal\‘Ll(L) L2 L3(N) PE
Input Power terminal ‘ . . .

information

Sink Common point

(SW1 = NPN)
; COM

Connector 302
Option Plug i in Modules
Refer to Section 2

Remove cover by squeezing

| (seeNote 1))

O O-s4

both sides and pulling up.

Multi-functional

SW1: Digital Signal Selection
(NPN Sink or PNP Source)

O O-83

Digital Inputs
O 0O-8S2

SW2 : Analog Control Selection

o O0-31

Source Common point
(W1 =PNP)

Refer to Section 3 for additional
Control Signal terminal
information

Multi function RA———
Relay Output
(NO Contac)

Refer to Section 5 for additional
Output Power terminal

information

NOTES:

1 - Digital inputs S1,S2,S3,54, & S7 are
shown. Digital inputs S5 & S6 are
provided with a plug-in option module

24V ——

RB———

(V 0-10V; | 4-20 mA)

N FM+
12 345 6 7 8 9101112

9%9%%%%%%9%599% 8

,/. i

Multi function
Analog output
(0710 Vdc)

Ain Multi function
Analog input
- Set Speed
PID Feedback
or

} S7 Multi function
”””” Digital input
I

+10V

w
AIN/ST7-.

L CcoM--

+ =

Braking
Unit

Fig. 1 EV Inverter Pictorial Wiring Diagram
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Section 2 - Option Modules

The following Option Modules are available for the EV Inverter series. They are easily
installed and are inserted into connector CON 302 by removing the front cover.

—*_ Caution - When installing option modules, make sure that power has been removed
from the inverter and that the charge indicator is extinguished before proceeding.

The front cover is removed by using finger pressure to push in on the sides of the
cover and lifting up. After the option module has been installed, replace the cover
before powering-up the inverter. Do not operate the inverter with the cover removed.

Option Part Number Description FIG. No.
SIF - 485 RS485 Interface 2.2
SIF - 232 RS232 Interface 2.3
SIF - MP Copy Module 2.4
SDOP i LED 1 2M Remote Keypad 2.5
SIFT1 10 I/O Expansion 2.6

. SIF - 232 RS232 Interface
PDA Link JNSWPDA PDA Cable Interface 2.1

Option Cards Plug into
Connector Con 302
Yy, (SIF-10 Module shown)

Fig. 2.1 Option Card Installation and Wiring

TECO i Westinghouse Motor Company 6
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NOTE: Use isolated RS232 / RS485 18130 {
converter connections between PC e
and option card to avoid equipment

damage.

Input Voltag

EV Inverter
Series

CON302

Fig. 2.2 RS485 Interface P/N SIF-485

10130 {
NOTE: Use isolated RS232 / RS485 Input Voltage

converter connections between PC
and option card to avoid equipment

damage.

EV Inverter
Series

CON302

RS232

Fig. 2.3 RS232 Interface P/N SIF-232

19130
Input Voltage
EV Inverter
Series

CON302

Fig. 2.4 Copy Module P/N SIF-MP

TECO i Westinghouse Motor Company 7
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19 /30
Input Voltage

SDOP-LED-2M EV Inverter

Series

CON302

Fig. 2.5 Remote Keypad P/N SDOP-LED-2M

10 /30
Input Voltage

EV Inverter

N S5: Digital Input — Series
S6: Digital Input —_—
T+:Photocoupler Output + ——1 CON302
T-: Photocoupler Output - |
+24V

Black

Refer to the option manual for
additional details.

Fig. 2.6 1/O Module P/N SIF- 10

COM

P/N INSWPDA

PDA Wire
T RS232

19 /30
Input Voltage

EV Inverter
Series

CON302

HP iPAQ Pocket PC h2210. (PDA) / PC hx2190

Fig. 2.7 PDA Link
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Section 3 - Control Signal Terminal Block Description
RA RB 24V S1 S2 S3 S4 COM 10V AIN/S7 COM FM+

1000000000000

1 2 3 4 5 6 7 8 9 10 11 12
Fig. 3.1  Control Terminals Designations
Terminal Terminal .
No. Designation L]l
1 RA Multi i function digital output
NO contact rated 250V @ 10A
2 RB Refer to parameter F21 (000 i 015) for selecting output functions
24VDC @ 20mA Max.
3 24\ - Provides the common point for the multi i function digital inputs S1
T S4 when SW1 is set to PNP (Source Mode).
- Provides input power for the various option cards when required.
4 S1
S S2 Multi 7 function digital input terminals
6 S3 Refer to parameters F11 7 F14 (00071 016 ,019) for selecting input functions
7 S4
Output common
- Provides a common for both the 10V (terminal 9) and 24V (terminal 3)
sources
8 COM . . . o
- Provides the common point for the multi T function digital inputs S11 S4
when SW1 is set to NPN (Sink Mode).
- Provides a common for various option cards
10vDC @ 20mA Max.
9 10V .
- Reference voltage supply for an external speed control potentiometer.
Analog or digital
- AIN Analog: When terminal 10 is used as an analog input refer to
parameters F15 (017 & 018), F16 (000-001), F17, F18, F19 (000-001)
and F20 (000-001).
10 AIN/ST7 | S7 Digital: When terminal 10 is used as a digital input, parameters
described for multi i function digital input terminals S1 17 S4 apply.
NOTE : Logic level high; => +8V* logic level low level; =< 2V
*Caution! Do not exceed 10V maximum.
11 COM Output common
- Same as terminal 8
12 EM+ Multi 7 function analog output

01 +10VDC, Refer to parameter F26 (000-005) for output functions.

TECO i Westinghouse Motor Company 9
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Section 4 - Input Power Terminal Block Description

L1(L) L2 L3(N) PE

@ % 9 %

Fig. 4.1  Power Input Terminal Designations

Uy Description
Designation P
L1(L)
Main power input :
L2 (Single Phase) (L) i (N) *(100 7 120VAC or 2001 240VAC)
(Three Phase) L17 L27 L3 *(20071 240VAC or 3801 480VAC)
L3(N)
PE Earth Ground

&= Caution - *Refer to the inverter nameplate for input voltage specifications

Section 5 - Output Power (Motor and Brake) Terminal Block Description

L

Fig. 5.1  Power Output Terminal Designations

Terminal o
Designation DESEIZHEl
EI DC Power and braking unit
T1 )
T2 Inverter power output (Motor connections)
T3 *3@ (Three Phase) 07 200Hz Max.
PE Earth ground

“=0 Caution - *Refer to the inverter nameplate for output voltage specifications

TECO i Westinghouse Motor Company
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Section 6 - Peripheral Power Devices

The following describes some of the precautions that should be followed when selecting peripheral power

devices.

Power Supp

Iy‘

Molded Aﬁ?

Circuit

Breaker -

or

Magnetic
Contactor

Input Nois
Filter

EV
Inverter

Output

Noise Filter D

Motor

Induction ( %q

e

Power supply:

s Y Make sure the correct voltage is applied to avoid damaging the
inverter.

Molded-case circuit breaker (MCCB) or fused disconnect

, A molded-case circuit breaker or fused disconnect must be installed
between the AC source and the inverter that conforms to the rated voltage
and current of the inverter to control the power and protect the inverter.
(See section 7 for fuse ratings)

R ‘Y Do not use the circuit breaker as the run/stop switch for the
inverter.

, A suitable fuse should be installed with inverter rated voltage and current
when a MCCB is not being used. (Please refer to Sec.7 for
recommended current ratings)

Ground fault detector / breaker:

s D Install a ground fault breaker to prevent problems caused by current
leakage and to protect personnel. Select current range up to  200mA,
and action time up to 0.1 second to prevent high frequency failure.

Magnetic contactor:

. Normal operations do not need a magnetic contactor. When performing
functions such as external control and auto restart after power failure, or
when using a brake controller, install a magnetic contactor.

, /" Do not use the magnetic contactor as the run/stop switch for
the inverter.
AC line reactor for power quality:

. When inverters are supplied by a high capacity (above 600KVA) power
source, an AC reactor can be connected to improve the power factor.
Input and output noise filter:

., Afilter must be installed when there are inductive loads affecting the
inverter.
Inverter:
. Output terminals T1, T2, and T3 are connected to U, V, and W terminals
of the motor. If the motor runs in reverse while the inverter is set to run
forward, swap any two terminals connections for T1, T2, and T3.

s Y To avoid damaging the inverter, do not connect the input terminals
T1, T2, and T3 to AC input power.

, ‘Y Connect the ground terminal properly.( 230V series: Rg <100W,
460V series: Rg <10W.)

TECO i Westinghouse Motor Company 11
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Section 7 - Fuse Types and Ratings

Inverter input fuses are provided for safely disconnecting the inverter from the input power in the

p jorateetion cacuuitrydsu i t r y .
designed to clear inverter output short circuits and ground faults without blowing the inverter input

fuses. The table below shows the EV input fuse ratings; To protect the inverter most effectively,

event of a

f ai

l ur e

i n

t he

use fuses with current-limiting capabilities.

invertero6s

RK5 and CC/T type fuse ratings for the EV AC Drive series

115V class (19)
Max.RK5 Max.CC or T
JNEV- HP | KW | KVA gggﬁ)tcfAOMNI;rS FpSE FpSE
Rating(A) Rating(A)
1P2-H1 0.25( 0.2 | 0.53 1.7 10 20
1P5-H1 05| 04 |0.88 3.1 15 30
101-H1 1 |075| 1.6 4.2 20 40
230V class (19)
Max.RK5 Max.CCor T
JNEV- HP | KW | KVA OlL?topo ﬁ)ticlz/lNPTS FpSE FQSE
Rating(A) Rating(A)
2P2-H1 0.25( 0.2 | 0.53 1.7 8 15
2P5-H1 05 ] 04 |0.88 3.1 10 20
201-H1 1 |075( 1.6 4.2 15 30
202-H1 2 15 1] 29 7.5 20 40
203-H1 3 22 | 4.0 105 25 50
230V class (39)
100% CONT Max.RK5 Max.CC or T
JNEV- HP | KW | KVA | Output AMPS FUSE FUSE
(A) Rating(A) Rating(A)
2P2-H3 0.25]| 0.2 | 0.53 1.7 5 8
2P5-H3 051 04 (0.88 3.1 8 10
201-H3 1 0.75] 1.6 4.2 12 15
202-H3 2 15 1] 29 7.5 15 20
203-H3 3 22 | 4.0 105 20 30
460V class (39)
100% CONT Max.RK5 Max.CCor T
JNEV- HP | KW | KVA | Output AMPS FUSE FUSE
(A) Rating(A) Rating(A)
401-H3 1 |075( 1.7 2.3 6 10
402-H3 2 15 1] 29 3.8 10 15
403-H3 3 22 | 4.0 5.2 10 20

Note: Fuse ratings are based upon 300V fuses for 120V inverters, 300V fuses for
230V inverters, and 500V for 460V inverters.

TECO i Westinghouse Motor Company
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Section 8 - Quick Start Guide

This guide is a step by step procedure to assist in installing and operating the inverter with a
motor to verify that they work properly. Starting, stopping, and motor speed will be initially
controlled from the keypad. After the initial check has been completed, the inverter may then be
configured for a particular application that may require external control or special systems
programming.

Step 1: Before starting the inverter
Safety First! Please refer to Section 1 Safety precautions, before proceeding.

1 Check inverter and motor nameplate to determine that they have the same HP and voltage
ratings. (Ensure that full load amps of the motor does not exceed that of the inverter.)
I With power OFF, wire and verify that AC power is connected to L1(L), L2, and L3(N).

/Y5 CAUTION - For single phase power, apply only to terminals L1(L) and L3(N)

Wire and verify that the motor leads are connected to T1, T2, and T3.

When using a braking module, connect the terminal voltage of the braking unit to (P+ and Ni
) terminals on the inverter.

=a =

Power

’ )
Indicator

FREQ. SET

oo (®

Step 2: Apply power to the inverter

Apply the appropriate AC power to the inverter and observe the keypad display. The 3 digit 7-
segment display should show the input power voltage for 3- 5 seconds and then show the
frequency command value of 05.0 (factory default). At this point the display will be blinking. The
Power ON Indicator LED should also be ON.

Step 3: Check motor rotations without load

1 Onthe keypad, press the RUN key. The display will be on steady and indicate 00.0 to 05.0,
which is the value of the inverter output frequency applied to the motor.

1 Verify the operation and direction of the motor. If the direction of the motor is incorrect, press
the STOP Key, and turn OFF the AC power. Before proceeding any further verify that the
Power Indicator LED on the inverter keypad is COMPLETELY OFF.

1 Swap the leads connected to the inverter T1 and T2 terminals. Go to Steps 2 and 3 and
recheck the motor direction.

1 Pressthe STOP key.

Step 4: Check motor full speeds at 50Hz/60Hz

1 On the keypad, change the inverter output frequency with they ,p arrows, and then press the
DATA/ENT key to store the new value. In this case set it to 60Hz.

1 Press the RUN /STOP key, and observe the motor operation as it accelerates to full speed.

1 Press the RUN/STOP key, and observe the motor operation as it decelerates to 0 speed.

After satisfying the above, you can proceed with setting the application specific parameters and
permanent installation.

TECO i Westinghouse Motor Company 13
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Section 9 - Keypad Key Functions and Navigation

The EV keypad, Fig. 9.1, provides all the necessary functions to allow full control of the EV
inverter. The keypad has membrane type keys and a 7-segment 3-digit LED display. Also located
on the keypad is a potentiometer that can be used to control inverter output frequency when
selected as the control source. There is also an LED indicator which serves to show both power
on as well as a DC bus charge indicator when power is removed. A remote keypad is available
as an option, and is covered more in detail in the Option Modules (See section 2).

3-digit 7-segment

o LED display
p
Power ON / charge =
indicator LED

FREQ. SET
Output frequency
% control potentiometer
(when selected)
Membrane keys ‘ )

Fig. 9.1 EV Keypad

9.1 Key Functions
The keys are multifunctional, providing for both control of the inverter when keypad mode is
selected (Default) and access in setting various parameters. The key functions are as follows.

@ UP / DOWN(Reset)

Sets the inverter output frequency in increments of 0.ZHz when using
the keypad mode.

Scrolls through the F and C parameters.

Reset: Resets the inverter after a Faulthas been cleared.

RUN / STOP

Controls the output of the inverter when selected in the keypad mode. It is an on / off
toggle function.

DISPLAY / FUNCTION

Toggles the display between the inverter output selected values (Hz etc.) and the F
and C parameter list.

DATA/ ENTER

In conjunction with the DSP/FUNkey allows selection of the function or value of
the various parameters with the UP/DOWN keys and to save updated parameter
settings.

Used in conjunction with the DOWN / RESET key to toggle between Local/and
Remote operation.

TECO i Westinghouse Motor Company 14
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9.2 Keypad Navigation

When attempting to control and set various parameters for the inverter it would be useful for the
user to become familiar with keypad navigation and to go through a few function changes before
making the final settings.

9.2.1 Basic Keypad Control (Factory Default, FO4=000 & FO05=000) Fig. 9.2.1

In its basic form as received from the factory, the inverter output is controlled from the keypad.
Please refer to the F and C parameter list (Sec. 10) to view the factory default settings for the
various parameters. When the inverter is powered up, the display will be flashing and
momentarily show the inverter input voltage. The display will then switch to a minimum output
frequency of 05.0Hz. By pressing the RUN / STOP key the output is active (RUN) and the display
is on solid. Using the UP / DOWN keys, the output frequency may be set in increments of 00.1Hz
from 00.0 to 50.0/60.0Hz. This can be done when the inverter is in the RUN or STOP mode.
When the

RUN / STOP key is toggled to STOP, the set frequency is displayed and the display is again
flashing. The Down key also functions to initiate a RESET after a Fault is cleared.

Initial power-up

Input voltage T I N
(VAC) : : | rasning
Initial output | &7y 77T 5T
==s . . 4_—_
frequency (Hz) |+ ¢ i L.}
Display flashing
in STOP mode
Up Down
( ) (v) Sl _ I
A RESET, | |
Output frequency control Reset after
0150/60 Hz in 0.1Hz fault clear

increments

Fig. 9.2.1 Basic Keypad Control

9.3 Local / Remote Function
In Local mode:
The RUN command is controlled by the RUN / STOP

RUN
STOP

Fre§uency command
-If C41=000: The UP / DOWN keys @ control the output

frequency.
-If C41=001: The front panel potentiometer controls the output
frequency.
In Remote mode:
The RUN fommand is controlled via the function set by (F04)
The frequ&ncy command is set by the function set by (FO5)

To toggle between Local / Remote press the keys simultaneously.

key.

TECO i Westinghouse Motor Company 15
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9.4 Setting Parameters F(Basic) and C(Advanced) Fig. 9.4.1

The basic parameters F can be accessed in two ways; via the keypad or through the MODBUS
protocol using an optional communications module. Here we will describe keypad access. Before
proceeding, refer to the F and C parameter lists (Sec. 10) and note that some parameters must be
changed with the inverter in the STOP mode while others can be changed in either the RUN or STOP
mode. Also, changing certain parameters may affect other functions and should be carefully
considered before making those changes.

To enter the F parameters, press the DSP / FUN key; the display should show F00. Usingthes [/ V
keys, select the parameter to set and then press the DATA / ENT key. The display should be showing
the existing code or function for that parameter. Using the s /key¥, select the desired code or
function and then press the DATA / ENT key to save; the display should momentarily flash End and
return to the F menu. To enter the C (advanced) parameters select F51 and then Code = 001; C0O0

will be displayed. Using the same procedure in setting the F parameters scroll to the desired C
parameter and select the code or function to be set and then press the DATA / ENT key to save. To
return to the F parameter list press the DSP / FUN key twice and set F51 to Code = 000. After all

parameter changes have been made, press the DSP / FUN key to return the display show the output
frequency.

Toggles display between
the set output frequency %
and F parameters Returns to F menu

F parameters [ I ™| ™| % o DATA | o
displayed |1~ 1| |_|-’._’ | N ST T tashig
A X
Scroll from Scroll to function Ps_irameter
FO0O to F54 or code function or value
| | saved

Set F51=000

|
| I
! |
| I
| |
| [
| I
| |
I To enter the * Dond forget to save
Advanced ||—| ] ||
| Uy |

parameters, select

Toggle twice F51 and then 001
Toreturnto F
parameters %
Returns to Advanced menu
Advanced [[— — _‘L — — — ,
parameters e LY I T MDATAY ) oy
displayed _ =l |1, ENT by fashing
A
Scroll from Scroll to function Parameter
C00 to C55 or code function or value
| J saved

>

Fig. 9.4.1 Set F (Basic) and C (Advanced) Parameters

TECO i Westinghouse Motor Company 16
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Section 10 - Parameters F (Basic) and C (Advanced) Function Tables

Overview i The EV Inverter Series is program capable to allow for a variety of application
requirements. The parameters are split into two categories, F and C. The F parameters set the
Basic functions of the inverter while the C parameters control the more Advanced functions.

The parameters can be accessed and changed through the keypad. (Refer to Sec.9 for keypad
functions and navigation). They may also be accessed and changed though MODBUS protocol in
conjunction with an optional communications module (Refer to Sec. 2 for available

communication options).

When the inverter is shipped from the factory each parameter is set at a Factory Default value
and is so specified in the Tables. Most parameters may not be changed when the inverter is in
the RUN mode. Those parameters that can be are so noted (note 1) in the Remarks column.

Table 10.1 F (Basic) Parameters

. Factory
F Parameter Code Range/ Function Default Remarks
F00 Inverter horsepower capacity i Note 5
code
FO1 |Acceleration time 1 (sec.) = 00.17 999 05.0 Note 1 & 2
FO2 |Deceleration time 1 (sec.) - 00.171 999 05.0 Note 1 & 2
. o 000 |Forward
FO3 |Motor rotation direction 000 Note 1
001 |[Reverse
000 |Keypad
FO4 |Run command source 001 |External terminal 000
002 |Communication control
000 | UP/Down key on keypad
001 |Potentiometer on keypad
Frequency command
Fos |Source 002 |AIN (input signal from TM2) 000
003 Multi-function input terminal
UP/DOWN function
RS-485 Communication
004 .
frequency setting
Forward / Stop -
) 000 Reverse / Stop
FO6 External control operation 001 Run / Stop- 000
mode Forward / Reverse
002 |3-wired Run/ Stop
FO7 |Frequency upper limit (Hz) = 01.0 - 200 50.0/60.0 | Note 2 & 7
FO8 |Frequency lower limit (Hz) - 100.0 - 200 00.0 Note 2
TECO i Westinghouse Motor Company 17
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F09  |Stopping method 000 |Decelerate to stop 000
i
ppIng 001 |[Coast to stop
F10 |Status displ rameter 000 |Disable 000 Note 1
atus display parameters 001 |Enable
000 |Forward
001 |Reverse
002 |Preset speed command 1
003 |Preset speed command 2
F11  |Terminal S1 function 004 |Preset speed command 3 S1 =000
F12 |Terminal S2 function 005 |Jog frequency command S2 i 001
F13 |Terminal S3 function 006 |Emergency stop (E.S.) SE= 00y
F14 |Terminal S4 function 007 |Base block (b.b.) S4 =006
Select 2™ acceleration / _
F15 |AINT Can be set as an — deceleration time AN =iy
analog input (017 Factory 009 |Reset
default or 018) or as a digital | 010 |Up command
input and becomes S7 011 |Down command
Note:
Digital inputs S1 1 S4, *S5 and i )
S6 and S7 can be 012 |Control signal switch
programmed with Codes 000 i
016 and 019 only. Codes 017
and 018 are reserved for when | 013 |Communication control
AIN is used as an analog input signal switch
*Digital Inputs S5 & S6 are 014 Acceleration / deceleration
provided by an optional I/O prohibit
Module SIF-IO. ( see Sec., Master / Auxiliary speed
. 015
Fig. 2.6) source select
016 |PID function disable
Analog signal input
oy (terminal AIN)
018 PID feedback signal
(terminal AIN)
019 |DC Injection brake signal
_ 000 |[0-10V (0-20mA)
*F16 |AIN signal select 000
001 |[2-10V(4-20mA)
*F17 |AIN gain (%) - |0007 200 100
*F18 |AIN bias (%) - |0007 100 000
000 |Positive
*F19 |AIN bias ; 000 Note 1
001 |Negative
*F20 | AIN slope direction 000 POSI“Ye 000
001 |Negative

* Parameters F16 7 F20 are used when F15 is selected as an analog input 017 or 018
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000 |Run
001 Frequency reached
(Set frequency + F23)
Frequency is within the
002 Irange set by (F22+F23)
Frequency detection
003 1 5F22)
Frequency detection
004 1" <p22)
005 |Fault terminal
F21 [Multi-function output RY1 006 |Auto reset and restart 000
007 |Momentary power loss
008 |Emergency stop (E.S.)
009 |Base block (b.b.)
010 |Motor overload protection
011 |Inverter overload protection
012 |[Not used
013 |Power on
014 |Communication error
Output current
0 detection(>F24)
F22 (Pé(;?et output frequency target i 00.0i 200 00.0 Note 1
Target frequency i i
F23 detection range (+Hz) 00.0 - 30.0 00.0 Note 1
F24 |Output current target value (%) - 00071 100 000
Fo5 Qutput current detection i 00.07 255 00.0
time(sec.)
000 |Output frequency
. . 001 |Set frequency
Mulu—funcn_on analog output 002 |Output voltage
F26 |type selection 000 Note 1
(0 - 10VDC) 003 |DC voltage
004 |Output current
005 |PID feedback signal
Fo7 ML_IItl—functlon analog output i 000 200 100 Note 1
gain (%)
Fog |Presetirequency 1 (Main - |00.0- 200 050 |Note 182
frequency setting) (Hz)
F29 |Preset frequency 2 (Hz) - |00.0-200 05.0 Note 1&2
F30 |Preset frequency 3 (Hz) ) 00.0 - 200 10.0 Note 1&2
F31 |Preset frequency 4 (Hz) . 00.0 - 200 20.0 Note 1&2
F32 |Preset frequency 5 (Hz) - 00.0 - 200 30.0 Note 1&2
F33 |Preset frequency 6 (Hz) : 00.0 - 200 40.0 Note 1&2
F34 |Preset frequency 7 (Hz) - |00.0-200 50.0 Note 1&2
F35 |Preset frequency 8 (Hz) - |00.071 200 60.0 Note 1&2
F36 |Jog frequency setting (Hz) - 00.07 200 05.0 Note 1&2
TECO i Westinghouse Motor Company 19




EV Inverter Operating Manual

F37 |DC braking time (sec.) - 00.07 25.5 00.5
F38 DC braking start frequency| 0107 10.0 015
(Hz)
F39 [DC braking level (voltage %) - 000171 020 005
F40 |Carrier frequency (kHz) - 00471 016 010
000 |Enable
F41 |Auto restart after power-loss : 001 Note 6
001 |Disable
F42 |Auto-restart attempts - 0001 005 000
F43 |Motor rated current - Note 4
F44 |Motor rated voltage - Note 4
F45 |Motor rated frequency - Note 4
F46 |Motor rated power - Note 4
F47 |Motor rated speed - 0 - 120 (*100RPM) *7 Note 4
Fa8 Torque boost gain (Vector i 001i 450
mode)
F49 Slip compensation gain * looli 450
(Vector mode)
F50 Low freque_ncy voltage - 0007 40
compensation
Disabl
F51 Adva_nced_ (C)parameter 000 isable 000 Note 1
function display 001 |Enable
Reset to factory default
010 | 50H2)
F52 |Factory default 000
020 Reset to factory default
(60Hz)
F53 |[Software version - CPU version NOtej &
F54 |Latest 3 fault records - NOtej 3&

F Parameter Notes:

1 - Can be changed during RUN mode.

2 - Frequency resolution is 1Hz for settings above 100Hz.

3 - Cannot be modified via RS485 communication.

4 - Remains unchanged after reset to factory default.
F52 factory setting is 020(60HZ) and motor parameter value is 7.0.

F52 factory setting is 010(50HZ) and motor parameter value is 4.0.

5 - Please consult factory before making any parameter adjustments

6 - Changed in Software version 1.5 or later

71 Default setting for North American units is to the right of the /; setting for all other units
are to the left.

TECO i Westinghouse Motor Company

20




EV Inverter Operating Manual

Table 10.2 C (Advanced) Parameters (Set F51=001 to access)

Factory

C Function Description Code Range / Function Remarks
default
000 |Reverse enable
CO00 |Reverse run - 000
001 |Reverse disable
000 Accelergtlon stall
. ) prevention enable
C01 |Acceleration stall-prevention : 000
Acceleration stall
001 ; .
prevention disable
Acceleration stall-prevention .
C02 level (%) - |0507 200 200
000 Deceler_atlon stall
) ) prevention enable
C03 |Deceleration stall-prevention 000
Deceleration stall
001 ; .
prevention disable
Deceleration stall-prevention N
Cco4 level (%) - |0507 200 200
000 Run stall prevention
) enable
CO05 |Run stall-prevention 000
Run stall prevention
001 |,
disable
C06 |Run stall-prevention level (%) - 050171 200 200
Follow the deceleration
_ i 000 |.. .
Stall prevention foldback time time set in FO2
co7 . : 000
during run 001 |Follow the deceleration
time set in C08
cos Stall prevention deceleration i 00.17 999 03.0 Note 2
time set (sec.)
000 |Direct start enabled
C09 |Direct start on power u X - 001
s . 001 |Direct start disabled
RUN instruction must
000 | be OFF before the reset
command is available
C10 |Reset mode Whether RUN 000
001 instruction is OFF or
ON, the reset command
is always available
C11 |Acceleration time 2 (sec.) - 00.17 999 05.0 Notes 1&2
C12 |Deceleration time 2 (sec.) - 00.17 999 05.0 Notes 1&2
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Auto-run at or above set

This function

000 tempera‘[ure Only aVaiIabIe
001 |Run whenever the inverter for enclosure
runs E/pe IPZIO,
C13 |Fan control 001 ¢ or e|r|13c6(;sure
002 |Always running e [,
fan will run
while power
003 |Always stopped is on.
000 |Vector control
C14 |Control mode 000 Note 4
001 |VI/f control
C15 |VIf Pattern setting - |0017 007 001/004 Note 6 &7
cie |//fBase outputvoltage ~ |198~265V / 380~530V 220/440 Note 7
setting (VAC)
C17 |Max output frequency (Hz) - 00.27 200 50.0/60.0 Note 7
c18 Output voltage ratio at max i 00.07 100 100
frequency (%)
C19 |Mid frequency(Hz) - |00.17 200 25.0/30.0 Note 7
C20 Output voltage ratio at mid i 00.07 100 50.0
frequency (%)
C21 |Min output frequency (Hz) - 00.17 200 00.5/00.6 Note 7
c22 Output voltage ratio at Min - loooi 100 010
frequency (%)
Torgue boost gain
2 - .0 - 30. . Note 1
C23 VI) (%) 00.0 - 30.0 00.0
Slip compensation gain
c24 - 0-1 . Note 1
(V) (%) 00.0 - 100 00.0
Varies with
C25 |Motor no load current (A) - motor rating
Note 4
; 000 |Enable motor protection
c26 Electro_mc thermal relay _ _ 000 Note 8
protection for motor (OL1) 001 |Disable motor protection
C27 |Skip frequency 1(Hz) - 00.0 - 200 00.0 Note 1&2
C28 |Skip frequency 2(Hz) - 100.0 - 200 00.0 Note 1&2
C29 |[Skip frequency range (+Hz) - 00.0 - 30.0 00.0 Note 1
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C30

PID operation mode

000

PID Function disabled

001

PID Control, bias D control

002

PID Control, feedback D
control

003

PID Control, bias D reverse
characteristics control.

004

PID Control, feedback D
reverse characteristics
control.

000

C31

PID Error gain

0.007 10.0

1.00

Note 1

C32

P: Proportional gain

0.007 10.0

01.0

Note 1

C33

I: Integral time (sec.)

00.07 100

10.0

Note 1

C34

D: Differential time (sec.)

0.007 10.0

0.00

Note 1

C35

PID Offset

000

Positive direction

001

Negative direction

000

Note 1

C36

PID Offset adjust (%)

00071 109

000

Note 1

C37

PID Update time (sec.)

00.0 - 02.5

00.0

Note 1

C38

PID Sleep mode threshold (Hz)

00.0 - 200

00.0

C39

PID Sleep delay time (sec.)

00.0 - 25.5

00.0

C40

Frequency Up/Down
control using MFIT

000

UP/Down command is
available. Set frequency is
held when inverter stops.

001

UP/Down command is
available. Set frequency
resets to OHz when inverter
stops.

002

UP/Down command is
available. Set frequency is
held when inverter stops.
Up/Down is available
when stopped.

000
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UP/Down key on keypad

Local/Remote frequency 000
control select sets frequency
C41 : 000
(Run command by the 001 |Potentiometer on the
Run/Stop key) keypad set frequency
000 |Forward
001 |Reverse
002 |Preset speed command 1
003 |Preset speed command 2
004 |Preset speed command 3
005 |Jog frequency command
006 |Emergency stop (E.S.)
007 |Base block (b.b.)
Select 2™ acceleration /
008 Y
deceleration time
009 |Reset
C42 |Terminal S5 function 010 |Up command 007
C43 |Terminal S6 function 009
011 |Down command
Note: Terminals S5 and S6 012 |Control signal switch
are provided by an SIF-IO 013 |Communication control
option card. signal switch
014 Acceleration / deceleration
prohibit
Master / Auxiliary speed
015
source select
016 |PID Function disable
017 Analo_g signal input Not used
(terminal AIN) .
: with S5 and
018 PID F_eedback signal S6
(terminal AIN)
019 |DC Injection brake signal
Multi-function input terminals
C44 |S1-S6 signal scan time - 001 - 100 010
(mSec x8)
Ca5 AIN signal scan time i 001 - 100 050
(mSec x 8)
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000 |Run
001 Frequency reached
(Set frequency + F23)
Frequency is within the
002 |range set by (F22+F23)
Frequency detection
003 | >F22)
Frequency detection
004 1" 20y
005 |Fault terminal
C46 Multi-function output T+, T- 006 |Auto reset and restart 005
(Photocoupler) 007 |Momentary power loss
) o 008 |Emergency stop(E.S.)
Note: This function is 009 |Base block (b.b.)
pro(\jllded by an SIF-10 option 515" [Motor overload protection
car 011 |Inverter overload protection
012 |Not used
013 |Power on
014 |Communication error
Output current detection
=)
Disable (no signal loss
000 detection) Note 4
001 Enable. On signal loss stop Stop
according to FO9 inverter then
C47 |Remote keypad control bl he | 000 connect
selection flzrggueeﬁc?/ugsnegiénid TOS;SS * remote
: i . keypad for
gr?toer')t-irgr? remote keypad is 002 |stop according to FO4 prc))/ger
ig;t:)n;;dor Stop key on operation
000 |Copy module disable
C48 001 Copy to module from
Copy module inverter
e L - 000 Note 3
Note: This function is 002 Copy to inverter from
provided by the Copy module
M I i .
odule option card 003 |Read /Write check
Inverter communication
C49 |address Note: SIF-232 or - 001 - 254 001 Notes 3&4
SIF-485 required
000 (4800
Baud rate (bps) 001 19600
C50 |Note: SIF-232 or SIF-485 003 Notes 3&4
required 002 (19200
003 |38400
i . - 000 |1 Stop bit
C51 Stop bit Not_e. SIF-232 or p 000 Notes 384
SIF-485 required 001 |2 Stop bits
Parity bit N SIF-232 009 INo parity
arity bit Note: - or .
C52 SIF-485 required 001 |Even parity 000 Notes 3&4
002 |Odd parity

TECO i Westinghouse Motor Company 25




EV Inverter Operating Manual

c53 Data bits  Note: SIF-232 or 000 |8 B!ts data 000 Notes 384
SIF-485 required 001 |7 Bits data (Only for
MODBUS ASCII Mode)
Communication error detection
C54 |time (sec.) Note: SIF-232 or - 00.0 - 25.5 00.0 Notes 3&5
SIF-485 required
Deceleration to stop.
000 |(Deceleration time = F02).
Communication error operation 001 |Coast to stop
selection '
C55 | Note: SIF-232 or SIF-485 Deceleration to sop 000 Notes 3&5
required 002 Deceleration time = C12)
003 |Continue operating.

C Parameter Notes:

1 - Can be changed during RUN mode.

2 - Frequency resolution is 1Hz for settings above 100Hz.

3 - Cannot be modified via RS-485 communication.

4 - Does not change after reset to factory default.
F52 factory setting is 020(60HZ) and motor parameter value is 7.0.

F52 factory setting is 010(50HZ) and motor parameter value is 4.0.

5 - Available in Software version 1.2 or later.

6 - Changed in Software version 1.7 or later

7 - Default setting for North American units is to the right of the /; setting for all other units
are to the left.

8 - Please consult factory before making any parameter adjustments
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Section 11 - Parameters F (Basic) and C (Advanced) Function Descriptions

F (Basic) Parameter Function Descriptions

FOO Inverter horsepower capacity

FOO Inverter model FOO0 Inverter model
1P2 1P2 203 203
1P5 1P5 401 401
JNEV

101 101 402 402
2P2 JNEV 2P2 403 403
2P5 2P5

201 201

202 202

FO1 Accelerationtime 1 (sec): 00.17 999
FO02 Deceleration time 1 (sec): 00.17 999

Formula for acceleration/deceleration time: Denominator is based on the setting of C14
a) Motor rated frequency (Sensorless vector control C14=000)
b) Max output frequency (V/f mode C14=001)

a) Vector
Set frequency Set frequency
Accel time = FO1 x Decel time = FO2 x
F45 (rated frequency) F45 (rated frequency)
b) VIF
Set frequency Set frequency

Accel time = FO1 x

Decel time = F02 x

C17 (Max. output freq.) C17 (Max. output freq.)

FO3 Motor rotation direction

000: Forward
001: Reverse

Parameter FO4 must be set to 000 for this function to be effective.

FO4 Run signal source

000: Keypad
001: External terminal
002: Communication control

1.) FO4=000: inverter is controlled by the keypad.
2.) FO4=001: inverter is controlled by external signals via the I/O terminal, TM2.

3.) F04=002: inverter is controlled by serial communications.

FO5 Frequency signal source

000: UP/Down key on keypad
001: Potentiometer on keypad
002:TM2 input signal (Terminal AIN)
003: Multi-function input terminal UP/DOWN function
004: Frequency set by communication method
(NOTE: When C47=1, the remote keypad has priority)
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1.) F5=001: When any parameter F11- F15 is set to 015 and the multi-function input terminal is
OFF, the frequency is set by the potentiometer on the keypad. If the multi-function input
terminal is ON, the frequency is set by the analog signal (AIN) from TM2.

2.) F5=002: When any parameter F11 - F15 is set to 015 and the multi-function input terminal is
OFF, the frequency is set by the analog signal (AIN) from TM2. If the multi-function input
terminal ON, the frequency is set by the potentiometer on the keypad.

3.) F5=003: Up / Down terminal: Refer to the description of parameters F11- F15 (multi-function
input terminal).

4.) Priority of frequency command; Jog> preset frequency > (keypadz ¢ orp/ dawad or U
communication)

000: Forward / Stop T Reverse/ Stop

FO6 External control operation mode 001: Run/ Stop - Forward / Reverse
002: 3-wired Run / Stop

1.) FO6 is only available when F04 = 001 (TM2 terminal).
2.) When both forward and reverse commands are ON, this will result in a stopped mode.

Parameter FO6 = 000, control method works as follows:

(1) NPN Input Signal (2) PNP Input Signal
O/O S1 (Forward / Stop) o/o S1 (Forward / Stop)
0—0/ O— S2 (Reverse / Stop) 0—0/ O— S2 (Reverse / Stop)
COM (Common) +24V (Common)

Fig. 11.1a Forward / Stop i Reverse / Stop

Parameter FO6 = 001, control method works as follows:

(1) NPN Input Signal (2) PNP Input Signal

oo S1 (Run) o0 S1 (Run)

"—O/O— S2 (Forward / Reverse) "—O/O— S2 (Forward / Reverse)

COM (Common) +24V (Common)

Fig. 11.1b Run/ Stop i Forward / Reverse

Parameter FO6 = 002, control method works as follows:

(1) NPN Input Signal (2) PNP Input Signal

1 1
w S1 (Run) W S1 (Run)
S2 (Stop) S2 (Stop)
0—0/0— S3 (Forward / Reverse) 0—0/ O———S3 (Forward / Reverse)
COM (Common) +24V (Common)

Fig. 11.1c 3- Wire Run/ Stop

NOTE: In 3 wire control mode, terminals S1-S3 are dedicated, therefore
parameters F11 - F13 are ineffective.
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S1

S2

Terminals

S3

FO6 = 2

Three wire mode \

FO06 =0

Run/Stop/Reverse

FO6=1

Run/Reverse/Stop \ /

Fig. 11.1d Control Method Sequences

NOTE: If CO0=001, the reverse command is disabled.

FO7 Frequency upper limit (Hz) : 01.0 - 200
FO8 Frequency lower limit (Hz) : 00.0 - 200

(See note below)
Z FO7 (Frequency upper limit)

FO8 (Frequency lower limit)

Aouanbaly indino
]
|
|
|
|
|
|
|
|
|

I
b
I I
l I
| I
I I
I I
| I
I I
I I
I I
.
o

- Commanded frequency
Fig. 11.2 Frequency Limits

NOTE: If FO7 = OHz and frequency command = OHz, the inverter will zero-speed stop.
If FO8 > OHz and frequency command <FO08, the inverter will run at the FO8 set value.

000: Decelerate to stop

F09 Stopping method
001: Free run ( Coast) to stop

1.) FO9 = 000: after receiving a stop command, the motor will decelerate to stop at the rate set
in FO2, deceleration time 1.

2.) FO9 = 001: after receiving a stop command, the motor will free-run (Coast) to stop.
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F10 Status monitoring
display

000: Disable
001: Enable

F10 = 001: Display motor current, voltage, DC bus voltage, and PID feedback along
with frequency. F10 = 000: Display frequency only.

F11-15

Selectable Functions for input terminals ( S1-S4& AIN)

000:
001:
002:
003:
004
005:
006:
007:
008:
009:
010:
011:
012:
013:
014:
015:
016:
017:
018:
019:

Forward run

Reverse run

Preset speed command 1

Preset speed command 2

Preset speed command 3

Jog frequency command

External emergency stop (E.S.)

Base block (b.b.)

Switch to 2nd acceleration / deceleration time
Reset

Up command

Down command

Control signal switch

Communication mode. Disable / Enable.
Acceleration / deceleration prohibit

Master / Auxiliary speed switch

PID function disable

Analog frequency signal input ( terminal AIN)
PID feedback signal (terminal AIN)

DC Brake signal

1.) S1- AIN on TM2 are the multi-function input terminals which can be set to the above 19 functions.
2.) F11 - F15 function descriptions:

F11 - F15=000/001: Forward/ Reverse

When the Forward command is ON, the inverter runs forward; when OFF the inverter stops.
F11 is the factory default Forward command. When the Reverse command is ON, the inverter
runs in reverse; when OFF the inverter stops. F12 is the factory default Reverse command.
NOTE: If both forward and reverse command are ON at the same time the
inverter will activate Stop mode.

F11 - F15=002 - 004: Preset speed commands 1 -3
When the run signal is applied and any of the selected external multi-function input terminals
are ON, the inverter will run at one of 8 preset speeds depending on the combined state of all
the multi-function input terminals. The corresponding speeds are programmed by parameters
F28 to F36 as shown in the table on the next page.

F11 - F15=005: Jog frequency command
When a run signal is applied and the selected external multi-function input terminal is
configured for Jog speed and is active (On), the inverter will run at the frequency programmed
in the F36 setting. (See table on next page)

NOTE: Priority of the frequencies: Jog > Preset Speed
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