












“A” Group Parameters Default Setting
Func.
Code Name -FE

(EU)
-FU

(USA)

B031
=10

User
Setting

A043 Manual torque boost frequency
adjustment

10.0 10.0

A243 Manual torque boost frequency
adjustment, 2nd motor

0.0 0.0

A044 V/f characteristic curve selection 00 00
A244 V/f characteristic curve selection,

2nd motor
00 00

A045 V/f gain setting 100. 100.
A245 V/f gain setting, 2nd motor 100. 100.
A051 DC braking enable 00 00
A052 DC braking frequency setting 0.5 0.5
A053 DC braking wait time 0.0 0.0
A054 DC braking force for deceleration 0. 0.
A055 DC braking time for deceleration 0.0 0.0
A056 DC braking / edge or level detection for

[DB] input
01 01

A061 Frequency upper limit setting 0.0 0.0
A261 Frequency upper limit setting, 2nd

motor
0.0 0.0

A062 Frequency lower limit setting 0.0 0.0
A262 Frequency lower limit setting, 2nd

motor
0.0 0.0

A063,
A065,
A067

Jump (center) frequency setting 0.0
0.0
0.0

0.0
0.0
0.0

A064,
A066,
A068

Jump (hysteresis) frequency width
setting

0.5
0.5
0.5

0.5
0.5
0.5

A071 PID enable 00 00
A072 PID proportional gain 1.0 1.0
A073 PID integral time constant 1.0 1.0
A074 PID derivative time constant 0.0 0.0
A075 PV scale conversion 1.00 1.00
A076 PV source setting 00 00
A077 Reverse PID action 00 00
A078 PID output limit 0.0 0.0
A081 AVR function select 00 00
A082 AVR voltage select 230/400 230/460
A085 Operation mode selection 00 00
A086 Energy saving mode tuning 50.0 50.0
A092 Acceleration (2) time setting 15.00 15.00
A292 Acceleration (2) time setting, 2nd motor 15.00 15.00
A093 Deceleration (2) time setting 15.00 15.00
A293 Deceleration (2) time setting, 2nd motor 15.00 15.00
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“A” Group Parameters Default Setting
Func.
Code Name -FE

(EU)
-FU

(USA)

B031
=10

User
Setting

A094 Select method to switch to Acc2/Dec2
profile

00 00

A294 Select method to switch to Acc2/Dec2
profile, 2nd motor

00 00

A095 Acc1 to Acc2 frequency transition point 0.0 0.0
A295 Acc1 to Acc2 frequency transition point,

2nd motor
0.0 0.0

A096 Dec1 to Dec2 frequency transition point 0.0 0.0
A296 Dec1 to Dec2 frequency transition point,

2nd motor
0.0 0.0

A097 Acceleration curve selection 00 00
A098 Deceleration curve selection 00 00
A101 [OI]-[L] input active range start

frequency
0.0 0.0

A102 [OI]-[L] input active range end
frequency

0.0 0.0

A103 [OI]-[L] input active range start current 0. 0.
A104 [OI]-[L] input active range end voltage 100. 100.
A105 [OI]-[L] input start frequency enable 01 01
A141 A input select for calculate function 01 01
A142 B input select for calculate function 02 02
A143 Calculation symbol 00 00
A145 ADD frequency 0.0 0.0
A146 ADD direction select 00 00
A151 POT active range start frequency 0.0 0.0
A152 POT input active range end frequency 0.0 0.0
A153 POT input active range start 0. 0.
A154 POT input active range end 100. 100.
A155 POT input start frequency enable 01 01
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Fine Tuning Functions

“B” Group Parameters Default Setting
Func.
Code Name -FE

(EU)
-FU

(USA)

B031
=10

User
Setting

B001 Selection of automatic restart mode 00 00
B002 Allowable under-voltage power failure

time
1.0 1.0

B003 Retry wait time before motor restart 1.0 1.0
B004 Instantaneous power failure / under-

voltage trip alarm enable
00 00

B005 Number of restarts on power failure /
under-voltage trip events

00 00

B011 Start freq to be used in case of freq
matching restart

00 00

B012 Level of electronic thermal setting Rated current for
each inverter

B212 Level of electronic thermal setting, 2nd
motor

Rated current for
each inverter

B013 Electronic thermal characteristic 01 01
B213 Electronic thermal characteristic, 2nd

motor
01 01

B021 Overload restriction operation mode 01 01
B221 Overload restriction operation mode,

2nd motor
01 01

B022 Overload restriction level setting Rated current x 1.5
B222 Overload restriction operation mode,

2nd motor
Rated current x 1.5

B023 Deceleration rate at overload restriction 1.0 30.0
B223 Overload restriction operation mode,

2nd motor
1.0 30.0

B028 Source of overload restriction selection 00 00
B228 Source of overload restriction selection,

2nd motor
00 00

B029 Deceleration rate of frequency matching
restart setting

0.5 0.5

B030 Current level of frequency matching
restart setting

Rated current

B031 Software lock mode selection 01 01
B050 Selection of the non stop operation 00 00
B051 Non stop operation start voltage setting 0.0 0.0
B052 OV-LAD Stop level of non stop operation

setting
0.0 0.0

B053 Deceleration time of non stop operation
setting

1.0 1.0

B054 Frequency width of quick deceleration
setting

0.0 0.0

B055 DC bus AVR P-gain 0.2 0.2
B056 DC bus AVR I-time 0.2 0.2
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“B” Group Parameters Default Setting
Func.
Code Name -FE

(EU)
-FU

(USA)

B031
=10

User
Setting

B080 [AM]analog signal gain 100. 100.
B082 Start frequency adjustment 0.5 0.5
B083 Carrier frequency setting 3.0 3.0
B084 Initialization mode (parameters or trip

history)
00 00

B085 Country for initialization 01 02
B086 Frequency scaling conversion factor 1.0 1.0
B087 STOP key enable 00 00
B088 Restart mode after FRS 00 00
B089 Monitor display select for networked

inverter
01 01

B091 Stop mode selection 00 00
B092 Cooling fan control 00 00
B130 Over-voltage LADSTOP enable 00 00
B131 Over-voltage LADSTOP level 380 / 760 380 / 760
B133 DC bus AVR selection 00 00
B134 Threshold voltage of DC bus AVR

setting
380/760 380/760

B140 Over-current trip suppression 00 00
B150 Carrier mode 00 00
B151 Selection of RDY function 00 00
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Intelligent Terminal Functions

“C” Group Parameters Default Setting
Func.
Code Name -FE

(EU)
-FU

(USA)

B031
=10

User
Setting

C001 Terminal [1] function 00 00
C201 Terminal [1] function, 2nd motor 00 00
C002 Terminal [2] function 01 01
C202 Terminal [2] function, 2nd motor 01 01
C003 Terminal [3] function 02 16
C203 Terminal [3] function, 2nd motor 02 16
C004 Terminal [4] function 03 13
C204 Terminal [4] function, 2nd motor 03 13
C005 Terminal [5] function 18 18
C205 Terminal [5] function, 2nd motor 18 18
C011 Terminal [1] active state 00 00
C012 Terminal [2] active state 00 00
C013 Terminal [3] active state 00 00
C014 Terminal [4] active state 00 01
C015 Terminal [5] active state 00 00
C021 Terminal [11] function 01 01
C026 Alarm relay terminal function 05 05
C028 [AM] signal selection 00 00
C031 Terminal [11] active state 00 00
C036 Alarm relay active state 01 01
C038 Output mode of low load detection

signal
01 01

C039 Low load detection level Rated current for
each inverter model

C041 Overload level setting Rated current for
each inverter model

C241 Overload level setting, 2nd motor Rated current for
each inverter model

C042 Frequency arrival setting for
acceleration

0.0 0.0

C043 Frequency arrival setting for
deceleration

0.0 0.0

C044 PID deviation level setting 3.0 3.0
C052 PID FBV function high limit 100.0 100.0
C053 PID FBV function variable low limit 0.0 0.0
C070 Selection of OPE / ModBus 02 02
C071 Communication speed selection 06 04
C072 Node allocation 1. 1.
C074 Communication parity selection 00 00
C075 Communication stop bit selection 1 1
C076 Communication error select 02 02
C077 Communication error time-out 0.00 0.00
C078 Communication wait time 0. 0.
C081 O input span calibration 100.0 100.0
C082 OI input span calibration 100.0 100.0
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“C” Group Parameters Default Setting
Func.
Code Name -FE

(EU)
-FU

(USA)

B031
=10

User
Setting

C086 AM offset calibration 0.0 0.0
C091 Debug mode enable 00 00
C101 Up/Down memory mode selection 00 00
C102 Reset selection 00 00
C141 Input A select for logic output 00 00
C142 Input B select for logic output 01 01
C143 Logic function select 00 00
C144 Terminal [11] ON delay 0.0 0.0
C145 Terminal [11] OFF delay 0.0 0.0
C148 Output relay ON delay 0.0 0.0
C149 Output relay OFF delay 0.0 0.0

Motor Constants Functions

“H” Group Parameters Default Setting
Func.
Code Name -FE

(EU)
-FU

(USA)

B031
=10

User
Setting

H003 Motor capacity

H203 Motor capacity, 2nd motor

Specified by the
capacity of each
inverter model

H004 Motor poles setting 4 4
H204 Motor poles setting, 2nd motor 4 4
H006 Motor stabilization constant 100 100
H206 Motor stabilization constant, 2nd motor 100 100

Expansion Card Functions
“P” parameters will be appeared when the expansion option is connected.

“P” Group Parameters Default Setting
Func.
Code Name -FE

(EU)
-FU

(USA)

B031
=10

User
Setting

P044 Network comm. Watchdog timer 1.00 1.00
P045 Inverter action on network comm error 01 01
P046 Polled I/O output instance number 21 21
P047 Polled I/O input instance number 71 71
P048 Inverter action on network idle mode 01 01
P049 Network motor poles setting for RPM 0 0
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CE-EMC
Installation
Guidelines
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CE-EMC Installation Guidelines
You are required to satisfy the EMC directive (89/336/EEC) when using an X200
inverter in an EU country. To satisfy the EMC directive and to comply with standard,
follow the guidelines in this section.

1. As user you must ensure that the HF (high frequency) impedance between
adjustable frequency inverter, filter, and ground is as small as possible.

Ensure that the connections are metallic and have the largest possible contact
areas (zinc-plated mounting plates).

2. Avoid conductor loops that act like antennas, especially loops that encompass large
areas.

Avoid unnecessary conductor loops.
Avoid parallel arrangement of low-level signal wiring and power-carrying or
noise-prone conductors.

3. Use shielded wiring for the motor cable and all analog and digital control lines.
Allow the effective shield area of these lines to remain as large as possible; i.e.,
do not strip away the shield (screen) further away from the cable end than
absolutely necessary.
With integrated systems (for example, when the adjustable frequency inverter is
communicating with some type of supervisory controller or host computer in the
same control cabinet and they are connected at the same ground + PE-potential),
connect the shields of the control lines to ground + PE (protective earth) at both
ends. With distributed systems (for example the communicating supervisory
controller or host computer is not in the same control cabinet and there is a
distance between the systems), we recommend connecting the shield of the
control lines only at the end connecting to the adjustable frequency inverter. If
possible, route the other end of the control lines directly to the cable entry
section of the supervisory controller or host computer. The shield conductor of
the motor cables always must connected to ground + PE at both ends.
To achieve a large area contact between shield and ground + PE-potential, use a
PG screw with a metallic shell, or use a metallic mounting clip.
Use only cable with braided, tinned copper mesh shield (type “CY”) with 85%
coverage.
The shielding continuity should not be broken at any point in the cable. If the
use of reactors, contactors, terminals, or safety switches in the motor output is
necessary, the unshielded section should be kept as short as possible.
Some motors have a rubber gasket between terminal box and motor housing.
Very often, the terminal boxes, and particularly the threads for the metal PG
screw connections, are painted. Make sure there is always a good metallic
connection between the shielding of the motor cable, the metal PG screw
connection, the terminal box, and the motor housing. If necessary, carefully
remove paint between conducting surfaces.
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4. Take measures to minimize interference that is frequently coupled in through
installation cables.

Separate interfering cables with 0.25m minimum from cables susceptible to
interference. A particularly critical point is laying parallel cables over longer
distances. If two cables intersect (one crosses over the other), the interference is
smallest if they intersect at an angle of 90°. Cables susceptible to interference
should therefore only intersect motor cables, intermediate circuit cables, or the
wiring of a rheostat at right angles and never be laid parallel to them over
longer distances.

5. Minimize the distance between an interference source and an interference sink
(interference- threatened device), thereby decreasing the effect of the emitted
interference on the interference sink.

You should use only interference-free devices and maintain a minimum distance
of 0.25 m from the adjustable frequency inverter.

6. Follow safety measures in the filter installation.
If using external EMC filter, ensure that the ground terminal (PE) of the filter is
properly connected to the ground terminal of the adjustable frequency inverter.
An HF ground connection via metal contact between the housings of the filter
and the adjustable frequency inverter, or solely via cable shield, is not permitted
as a protective conductor connection. The filter must be solidly and permanently
connected with the ground potential so as to preclude the danger of electric
shock upon touching the filter if a fault occurs.

To achieve a protective ground connection for the filter:
Ground the filter with a conductor of at least 10 mm2 cross-sectional area.
Connect a second grounding conductor, using a separate grounding terminal
parallel to the protective conductor. (The cross section of each single protective
conductor terminal must be sized for the required nominal load.)

Integrated EMC Filter

The X200 series inverters for European market (-SFE, and HFE models) have
integrated filter complies to EN61800-3 as shown below.

200V class (-SFE models) – EN61800-3 category C1

400V class (-HFE models) – EN61800-3 category C2

Please refer to the next page for the installation.
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Installation for X200 series (example of SFEF models)

*) Both earth portions of the shielded cable must be connected to the earth point by
cable clamps.
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Cable clamp *

Shielded cable

Power supply
1-ph. 200V

Motor

3~

Cable clamp *

PE U,V,W

Metal plate (earth)
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Hitachi EMC Recommendations

WARNING: This equipment should be installed, adjusted, and serviced by qualified
personal familiar with construction and operation of the equipment and the hazards
involved. Failure to observe this precaution could result in bodily injury.

Use the following checklist to ensure the inverter is within proper operating ranges and
conditions.

1. The power supply to X200 inverters must meet these specifications:
Voltage fluctuation ±10% or less
Voltage imbalance ±3% or less
Frequency variation ±4% or less
Voltage distortion THD = 10% or less

2. Installation measure:
Use a filter designed for X200 inverter.

3. Wiring:
Shielded wire (screened cable) is required for motor wiring, and the length must
be less than 5 meters.
The carrier frequency setting must be less than 5 kHz to satisfy EMC
requirements.
Separate the power input and motor wiring from the signal/process circuit
wiring.

4. Environmental conditions—when using a filter, follow these guidelines:
Ambient temperature: –10 to 40 °C
Humidity: 20 to 90% RH (non-condensing)
Vibration: 5.9 m/sec2 (0.6 G) 10 ~ 55Hz
Location: 1000 meters or less altitude, indoors (no corrosive gas or dust)
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Index

A
A Group functions 3–10
AC reactors 5–3
Acceleration 1–23, 3–9

characteristic curves 3–27
second function 3–25
two-stage 4–17

Access levels 3–5, 3–36, 4–21
Accessories 5–2
ADD frequency 3–30

enable input 4–30
Alarm signal 4–37, 4–44
Algorithms, torque control 3–5, 3–65
Ambient temperature 2–10, A–2
Analog inputs

calibration settings 3–61
current/voltage select 4–22
disconnect detect 4–46
operation 4–55
settings 3–13, 3–28
wiring examples 4–53

Analog outputs
configuration 3–56
operation 4–57

Arrival frequency A–2
Automatic restart 3–32
Automatic voltage regulation 2–32, 3–23

B
B Group functions 3–32
Base frequency 2–31, A–2

setting 3–12
Bibliography A–8
Braking 1–22

dynamic 5–5
settings 3–18

Braking resistor 5–5, A–2
Braking unit 5–5
Break-away torque A–2

C
C Group functions 3–49
Calculate function 3–29
Capacitor life curve 6–11
Carrier frequency 3–40, A–2
Cautions

general x
index to... iv
inverter mounting 2–9
operating procedures 4–2

CE approval A–2
CE-EMC guidelines D–2
Chassis ground connection 1–25, 2–23
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Choke 2–7, 5–3, A–2
Chopper frequency 3–40
Circuit breaker sizes xv
Clearance for ventilation 2–10
Coasting 3–42
Connectors

logic terminals 2–4
serial port 2–4, B–3

Constant torque 3–16
Constant volts/hertz operation 1–20
Contact information xix
Control algorithms 3–16
Copy unit 1–3, 3–2
Cover removal 2–3
Current input 3–13
Current overload 2–32, 3–34
Current/voltage analog input select 4–22

D
D Group parameters 3–6
DC braking 3–18, 4–15, A–3
DC Bus AVR 3–46
Deadband A–3
Deceleration 1–23, 3–9

characteristic curves 3–27
second function 3–25
two-stage 4–17

Default settings
listing C–2
restoring 6–8

Delay function, output circuits 3–64, 4–38
Derivative gain 3–22
Digital operator 1–3, 2–26, 3–3, A–3
Dimensions

inverter 2–11
terminals 2–20

Diode A–3
DIP switch configuration 2–5, B–4
Disconnect detect, analog input 4–46
Duty cycle A–3
Dynamic braking 1–22, 5–5, A–3

E
Editing parameters 2–26, 2–29

in Run Mode 3–5, 3–36, 4–21
Electromagnetic compatibility D–2
Electronic thermal overload xv

configuration 3–34
EMC installation

guidelines D–2
recommendations D–5

EMI A–3
EMI filter xii, 5–4
Environmental specs 1–10
Error codes, trip events 6–5
External trip 4–19

F
F Group functions 3–9
Factory default settings

restoring 6–8
Fan control 3–44
Fan outlet 2–10
FAQ 1–24
Features 1–2, 2–2
Filters, noise suppression 5–2
Fine-tuning functions 3–32
Force operation from digital operator 4–29
Force terminal mode 4–31
Forward run command 4–11
Four-quadrant operation A–3
Free-run stop 3–42, 4–18, A–4
Frequency arrival signals 4–40
Frequency display scaling 3–40
Frequency limits 3–20
Frequency pull in resume 3–42
Frequency setting A–4
Frequency source setting 3–10
Frequency-related functions 3–20
Frequently asked questions 1–24
Fuse sizes xv, 2–19
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G
Glossary of terms A–2

H
H Group parameters 3–65
Harmonics A–4
History of trip events 3–7
Horsepower A–4

I
IGBT 1–19, A–4

test method 6–15
Inertia A–4
Initialization 6–8

codes 3–40
Input circuits 4–4, 4–8
Inspection

electrical measurements 6–12
IGBT test method 6–15

measurement techniques 6–14
procedures 6–9
unpacking 2–2

Installation instructions 2–8
Insulation test 6–10
Integral gain 3–22
Intelligent input terminals 3–49, 4–8
Intelligent output terminals 3–54, 4–34
Intelligent terminals

definition A–4
functions 3–49
index 4–7

Inverter 1–19, A–4
dimensions 2–11
specifications 1–5

Isolation transformer A–4

J
Jog command 4–14
Jog frequency settings 3–15
Jogging operation A–5
Jump frequencies 3–21, A–5

K
Keypad 1–3, 2–2, 3–2

features 2–26, 3–3
navigation 2–28, 3–4
navigation, trip events 6–5
removal and installation 2–3

L
LEDs 2–26, 2–27, 3–3
Line reactor A–5
Linear accel/decel 3–27
Logic output function 4–52
Logic terminals 2–4, 3–49, 4–6

M
Main profile parameters 3–9
Maintenance procedures 6–9
Manual torque boost 3–16
Maximum frequency setting 3–12
Megger test 6–10
ModBus

data listing B–19
introduction to network B–2

Model number
convention 1–4
on nameplate 1–4

Momentum A–5
Monitor mode 2–27, 3–4, 3–5, 6–5
Monitoring functions 3–6
Motor

constants 3–65
load A–5
poles 1–25, 2–33, 3–65
speed 2–35
voltage selection 3–65
wiring 2–23

Mounting
clearance for ventilation 2–10
dimensions 2–11
location 2–9

Multiple motors, configuration 4–60
Multi-speed

operation 4–12, A–5
profiles 1–23
settings 3–15
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N
Nameplate 1–4
Navigational map 2–28, 3–4

trip events 6–7
NEC A–5
NEMA

definition A–5
rated installation 1–3

Network communications 1–24, 2–5, B–2
detection signal 4–50
error code 6–6
ModBus data listing B–19
parameter settings B–5
protocol reference B–6
termination resistor B–4

Noise filters 5–2
Non stop operation at power OFF 3–38
AC reactor 2–7

O
OPE/485 serial port configuration 2–5, B–4
Open-collector outputs 4–36, A–5
Operational modes 3–5
Operator interfaces 1–3
Optional components 1–2, 2–7
Orientation 2–2
Output circuits 4–4, 4–36

delay function 3–64, 4–38
Output deviation for PID control 4–43
Output frequency 2–34

setting 3–9
Output function adjustment parameters 3–58
Output overload 3–34
Output terminals 2–23
Over-current trip 3–32
Overload advance notice signal 4–42
Overload protection xv

configuration 3–34
error code 6–5

Overload restriction 3–35
Override, source settings 3–11
Over-voltage trip 3–32

error code 6–5, 6–6

P
Parameter editing 2–26, 2–29
Parameter settings 1–22, 2–27

listings C–2
PID loop 1–26, A–5

clear input 4–26
configuration 4–58
error 4–43, A–3
error inversion 4–59
ON/OFF input 4–26
operation 4–58
output limit 4–59
process variable, definition A–6
second stage output 4–47
settings 3–22

PLC, connecting to 4–4
Poles of motor 1–25, 2–33, 3–65
Potentiometer 2–29, 3–10, 4–55
Power factor A–5
Power fail 3–32
Powerup Test 2–24

observations 2–35
Powerup, unattended start 4–20

error code 6–6
Preventative maintenance 6–9
Process variable A–6
Program mode 2–27, 2–34, 3–4, 3–5
Programming device 3–2
Proportional gain 3–22
PV source setting 3–22
PWM A–6

Q
Quick start enable 4–31
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R
Ratings label 1–4
Reactance A–6
Read/write copy unit 1–3
Rectifier A–6
Reduced torque 3–16
Regenerative braking A–6
Regulation A–6
Regulatory agency approvals 1–4
Relay

alarm signal contacts 4–44
as intelligent output 4–37

Remote control 4–27
Reset function 3–62, 4–23
Restart Mode configuration 3–42
Reverse run command 4–11
Reverse torque A–6
Revision history xviii
RF noise filter 5–4
RJ-45 modular connector 2–4, B–3
Rotor A–6
RPM 2–35
Run command 4–11
Run command source setting 2–30, 3–10, 4–29,
4-31
Run mode 2–34, 3–5
Run signal 4–37
Running the motor 2–34
Run-time edits 3–5, 3–36, 4–21

S
Safety messages i
Saturation voltage A–6
Scaling 3–40
S-curve accel/decel 3–27
Second accel and decel 3–25
Second motor 4–16
Second stage output 4–47
Sensorless vector control A-6
Serial port B–3
Service, warranty 6–16
Set 2nd motor 4–16, 4–60
Setpoint A–7
Single-phase power A–7
Sink/source input configuration 4–8
Slip

definition A–7
Software lock 3–5, 3–36, 4–21
Source/sink input configuration 4–8
Spare parts 6–11
Specifications

control logic signals 1–11, 4–6
general 1–10
inverter 1–5
inverter label 1–4

Speed control 1–19, 1–23, 4–12
Speed pot 2–26
Squirrel cage A–7
Standard functions 3–10
Start frequency 3–40
Stator A–7
Stop command 4–11
Stop Mode configuration 3–42
Supply wiring 2–19
Switches, configuration 2–5
Switching frequency 3–40
Symbol definitions i
System description 2–7
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T
Tachometer A–7
Technical support xix
Term definitions A–2
Terminal/program source configuration 2–30, 3–10
Terminals

arrangement 2–21
listing 4–7
torque specs xiv, 2–20

Termination resistor, network B–4
Thermal protection

inverter, error code 6–6
motor 4–24

Thermal switch A–7
Thermistor

definition A–7
error code 6–6
input terminal 4–24

Three-phase power
definition A–7
motor phase connections 1–19
wiring precautions 2–18

Three-wire interface operation 4–25
Torque 1–20, A–8
Torque boost 3–16
Torque control algorithms 3–5, 3–16, 3–65
Torque specs, terminals xiv, 2–20
Transistor A–8
Trip events 3–7, 4–23

clearing 6–5
definition A–8
error codes 6–5
external input 4–19
history of 6–7
monitoring 6–5

Troubleshooting tips 6–3
Two-stage accel/decel 4–17

U
UL instructions xiii
Unattended start protection 4–20

error code 6–6
Under-voltage trip 3–32

error code 6–5, 6–6
Unpacking 2–2
Up/Down functions 4–27

V
V/f control 3–16
Variable torque 3–16
Variable-frequency drives

introduction 1–19
Velocity profile 1–23
Ventilation 2–10, 2–24
Voltage gain 3–17
Voltage input 3–13

W
Warnings

general x
index to... iv
operating procedures 4–3
troubleshooting 6–2

Warranty 6–16
Watt loss A–8
Wiring

access 2–6
analog inputs 4–55
gauge xiv, 2–19
inverter output 2–23
logic connectors 2–23, 4–6
power input 2–20
preparation 2–18
relay contacts 4–6
system diagram 4–5

Z
Zero-phase reactor 5–4
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