














1. Safety Precautions

1.1Before Supplying Power to the Inverter

A Warning

The main circuit must be correctly wired. For single phase supply use input terminals (R/L1, T/L3) and for
three phase supply use input terminals (R/L1, S/L2, T/L3). Terminals U/T1, V/T2, W/T3 must only be
used to connect the motor. Connecting the input supply to any of the U/T1, V/T2 or W/T3 terminals will
cause damage to the inverter.

A Caution

e To avoid the front cover from disengaging or other physical damage, do not carry the inverter by
its cover. Support the unit by its heat sink when transporting. Improper handling can damage the
inverter or injure personnel, and should be avoided.

e To avoid the risk of fire, do not install the inverter on or near flammable objects. Install on
nonflammable objects such as metal surfaces.

e If several inverters are placed inside the same control panel, provide adequate ventilation to
maintain the temperature below 40°C/104°F (50°C/122°F) without a dust cover to avoid
overheating or fire.

e When removing or installing the digital operator, turn off the power first, and then follow the
instructions in this manual to avoid operator error or loss of display caused by faulty connections.

A Warning

This product is sold subject to IEC 61800-3. In a domestic environment this product may cause radio
interference in which case the user may need to apply corrective measures.
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1.2Wiring

A Warning

e Always turn OFF the power supply before attempting inverter installation and wiring of the user
terminals.

e Wiring must be performed by a qualified personnel / certified electrician.

e Make sure the inverter is properly grounded. (230V Class: Grounding impedance shall be less
than 100Q. 460V Class: Grounding impedance shall be less than 10Q.)

e Please check and test emergency stop circuits after wiring. (Installer is responsible for the correct
wiring.)

¢ Never touch any of the input or output power lines directly or allow any input of output power lines to
come in contact with the inverter case.

¢ Do not perform a dielectric voltage withstand test (megger) on the inverter this will result in inverter
damage to the semiconductor components.

A Caution

e The line voltage applied must comply with the inverter’s specified input voltage. (See product
nameplate section 2.1)

e Connect braking resistor and braking unit to the designated terminals. (See section 3.10)

¢ Do not connect a braking resistor directly to the DC terminals P(+) and N(-), otherwise fire may result.

e Use wire gauge recommendations and torque specifications. (See Wire Gauge and Torque
Specification section 3.6)

e Never connect input power to the inverter output terminals U/T1, VIT2, W/T3.
e Do not connect a contactor or switch in series with the inverter and the motor.
e Do not connect a power factor correction capacitor or surge suppressor to the inverter output.

e Ensure the interference generated by the inverter and motor does not affect peripheral devices.
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1.3Before Operation

A Warning

e Make sure the inverter capacity matches the parameters 13-00.

¢ Reduce the carrier frequency (parameter 11-01) If the cable from the inverter to the motor is
greater than 80 ft (25m). A high-frequency current can be generated by stray capacitance
between the cables and result in an overcurrent trip of the inverter, an increase in leakage
current, or an inaccurate current readout.

e Be sure to install all covers before turning on power. Do not remove any of the covers while power to
the inverter is on, otherwise electric shock may occur.

¢ Do not operate switches with wet hands, otherwise electric shock may result.

e Do not touch inverter terminals when energized even if inverter has stopped, otherwise electric shock
may result.

1.4Parameter Setting

& Caution

¢ Do not connect a load to the motor while performing a rotational auto-tune.

e Make sure the motor can freely run and there is sufficient space around the motor when
performing a rotational auto-tune.

1-3



1.50peration

A Warning

e Be sure to install all covers before turning on power. Do not remove any of the covers while power to
the inverter is on, otherwise electric shock may occur.

e Do not connect or disconnect the motor during operation. This will cause the inverter to trip and
may cause damage to the inverter.

e Operations may start suddenly if an alarm or fault is reset with a run command active. Confirm that no
run command is active upon resetting the alarm or fault, otherwise accidents may occur.

e Do not operate switches with wet hands, otherwise electric shock may result.

e It provides an independent external hardware emergency switch, which emergently shuts down the
inverter output in the case of danger.

o If automatic restart after power recovery (parameter 07-00) is enabled, the inverter will start
automatically after power is restored.

e Make sure it is safe to operate the inverter and motor before performing a rotational auto-tune.

e Do not touch inverter terminals when energized even if inverter has stopped, otherwise electric shock
may result.

¢ Do not check signals on circuit boards while the inverter is running.

o After the power is turned off, the cooling fan may continue to run for some time.

A Caution

¢ Do not touch heat-generating components such as heat sinks and braking resistors.

e Carefully check the performance of motor or machine before operating at high speed, otherwise
Injury may result.

¢ Note the parameter settings related to the braking unit when applicable.
e Do not use the inverter braking function for mechanical holding, otherwise injury may result.

¢ Do not check signals on circuit boards while the inverter is running.
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1.6Maintenance, Inspection and Replacement

A Warning

e Wait a minimum of five minutes after power has been turned OFF before starting an inspection. Also
confirm that the charge light is OFF and that the DC bus voltage has dropped below 25Vdc.

e Never touch high voltage terminals in the inverter.

e Make sure power to the inverter is disconnected before disassembling the inverter.

e Only authorized personnel should perform maintenance, inspection, and replacement operations.
(Take off metal jewelry such as watches and rings and use insulated tools.)

A Caution

e The Inverter can be used in an environment with a temperature range from 14° -104°F (-10 ~
40°C) and relative humidity of 95% non-condensing.

e The inverter must be operated in a dust, gas, mist and moisture free environment.

1.7Disposal of the Inverter

A Caution

o Please dispose of this unit with care as an industrial waste and according to your required local
regulations.

e The capacitors of inverter main circuit and printed circuit board are considered as hazardous
waste and must not be burned.

e The Plastic enclosure and parts of the inverter such as the top cover board will release harmful
gases if burned.
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10. Troubleshooting and Fault Diagnostics

10.1 General

Inverter fault detection and early warning / self-diagnosis function. When the inverter detects a fault, a fault
message is displayed on the keypad. The fault contact output energizes and the motor will coast to stop (The stop
method can be selected for specific faults).

When the inverter detects a warning / self-diagnostics error, the digital operator will display a warning or
self-diagnostic code, the fault output does not energize in this case. Once the warning is removed, the system will
automatically return to its original state.

10.2 Fault Detection Function
When a fault occurs, please refer to Table 10.2.1 for possible causes and take appropriate measures.

Use one of the following methods to restart:

1. Set one of multi-function digital input terminals (03-00, 03-07) to 17 (Fault reset); activate input
2. Press the reset button on the keypad.
3. Power down inverter wait until keypad goes blank and power-up the inverter again.

When a fault occurs, the fault message is stored in the fault history (see group 12 parameters).

Table 10.2.1 Fault information and possible solutions

LED display

Description

Cause

Possible solutions

ocC
over current

The inverter output current
exceeds the overcurrent
level (200% of the inverter

o Acceleration / Deceleration time is
too short.

e Contactor at the inverter output
side.

¢ A special motor or applicable

e Extend acceleration /
deceleration time.
e Check the motor wiring.

short circuit

I

-
L

Inverter output short circuit
or ground fault.

e Short circuit or ground fault (08-23 =
1).

¢ Motor damaged (insulation).

e Wire damage or deterioration.

BE rated current). capacity is greater than the inverter |° DiSconnect motor and try
rated value. running inverter.
¢ Short circuit or ground fault.
SC

e Check the motor wiring.
¢ Disconnect motor and try
running inverter.

GF
Ground fault

C
L

The current to ground
exceeds 50% of the
inverter rated output
current (08-23 = 1, GF
function is enabled).

e Motor damaged (insulation).
e Wire damage or deterioration.
e Inverter DCCT sensors defect.

¢ Replace motor.

e Check the motor wiring.

¢ Disconnect motor and try
running inverter.

e Check resistance between
cables and ground.

e Reduce carrier frequency.
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LED display

Description

Cause

Possible solutions

ov
Over voltage

DC bus voltage exceeds
the OV detection level:
410Vdc: 230V class
820Vdc: 460V class
1050Vvdc:575V class

o Deceleration time set too short,
resulting in regenerative energy
flowing back from motor to the
inverter.

¢ The inverter input voltage is too

¢ Increase deceleration time

¢ Reduce input voltage to
comply with the input
voltage requirements or
install an AC line reactor to

1230Vdc-690V class high. _ lower the input voltage.
o Use of power factor correction ¢ Remove the power factor
Il o capacitors. correction capacitor.
l_:l_j (For 440V clags, if input e Excessive braking load. ¢ Use dynamic braking unit.
voltage 01-14 s set lower e Braking transistor or resistor ¢ Replace braking transistor
than 400V, the OV defecti?/e or rpesistor :
detection value will is i . :
decreased to 700Vdc) e Speed search parameters set ¢ Adjust speed search
) incorrectly. parameters.
uv DC bus voltage is Ipwer ¢ Check the input voltage.
Under than the UV detection level . . . -
e The input voltage is too low. e Check input wiring.
voltage or the pre-charge contactor )
is not active while the ¢ Input phase loss. ¢ Increase acceleration
inverter is runnin o Acceleration time set too short. time.
190Vde: 230V clgés o Input voltage fluctuation. e Check power source
| 380Vdc: 460V class' ¢ Pre-charge contactor damaged. ¢ Replace pre-charge
(] i ¢ DC bus voltage feedback signal contactor
(E'}'A:livo(lject-eSZtliség?/%\l/u(eﬂiZi be value not incorrect. ¢ Replace control board or
adjusted by 07-13). complete inverter.
i | Phase oss at henhut e |+ Wi oose R MO creck put g fastr
111 voltage imbalance, active |« Momentary power loss. . SCCJZZ\II(S' ower supol
o when 08-09 = 1 (enabled). |e Input voltage imbalance. P PPl
OPL output ” oo -
phase loss | Phase loss at the output . :/é/:z]rilgalloose in inverter output . ;rslfgrkscél:g)/\lljst wiring /
side of the inverter, active ' : L
i~ _ e Motor rated current is less than 10%|e Check motor & inverter
1131 | when 08-10 = 1 (enabled). ) \
0 _ of the inverter rated current. rating.
The temperature of the
OH1
H : heat sink is too high. . . * Install fap or AC to cool
eatsink Note: when OHL1 fault o Ambient temperature too high. surroundings.
overheat occu.rs three times within ¢ cooling fan failed ¢ Replace cooling fan.
_ five minutes. it is required  |° Carrier frequency set too high. ¢ Reduce carrier frequency.
'l 'l'l_'l | to wait 10 m,inutes l:?efore e Load too heavy. ¢ Reduce load / Measure
L I
resetting the fault. output current
oL1
Motor ¢ Voltage setting V/F mode too high, [e Check V/f curve.
Internal motor overload 9 9 9
overload resulting in over-excitation of the e Check motor rated current

protection tripped, active
when protection curve
08-05 = xxx1.

motor.

e Motor rated current (02-01) set
incorrectly.

e Load too heavy.

e Check and reduce motor
load, check and operation
duty cycle.
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LED display

Description

Cause

Possible solutions

oLz Inverter thermal overload e Check V/f curve.
Inverter | protection tripped. e VVoltage setting V/F mode too high, |¢ Replace inverter with
overload | |f an inverter overload resulting larger rating.
occurs 4 times in five in over-excitation of the motor. e Check and reduce motor
‘I minutes, it is required to e Inverter rating too small. load, check and operation
I_lI_I1— | wait4 minutes before ¢ Load too heavy. duty cycle.
resetting the fault.
oT Inverter output torque is e Check over torque
Over torque| higher than 08-15 (over detection parameters
detection | torque detection level) for « Load 100 h (08-15 / 08-16).
_ the time specified in 08-16. oad foo heavy. e Check and reduce motor
I Parameter 08-14 = 0 to load, check and operation
i activate. duty cycle.
uT
Under Inverter output torque is
torque lower than 08-19 (under e Check under torque
detection | torque detection level) for |e Sudden drop in load. detection parameters
the time specified in 08-20. |e Belt break. (08-19 / 08-20).
I Parameter 08-18 =0 to e Check load / application.
__ activate.
RUN Switch for Motor1/Motor2 in
Switch for |running time
Motorl/
Motor2 . Mot.or 1/ Mptor 2 input activated  |* 8”%’5&”52233?;}3{3;
during running. when inverter is stopped.
U
Motor speed exceeds level
oS set in 20-20 (PG Over
Over speed speed Level) for the time

—
—
| I

set in 20-21 (PG over
speed time). Active when
20-19 (=0 or 1).

This fault is active VIF + PG
and SV control mode
(00-00 = 1 or 3 or 4). Motor
speed can be monitored by
12-22

¢ Motor speed overshoot (ASR)
e PG ppr set incorrectly.
e Overspeed parameters set

incorrectly.

e Check ASR parameters
group 21.

e Check PG parameters

e Check overspeed
parameters 20-20/20-12.
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LED display Description Cause Possible solutions
PGO PG pulses are not received
PG by the inverter for the time : .
N e e PG cable disconnected. e Check PG wiring.
Open circuit nggfgf‘itﬁ (ng-tigti(oPnGtime) ¢ PG has no power. e Check PG power-supply.
T[r)]is fault is active V/E + " | Mechanical brake active preventing|e Make sure brake is
'|_,'| “| ,, PG and SV control mode motor from turning. released.
- (00-00 =1 or 3 or 4).
DEV Motor speed rises above ¢ Load too heavy e Check load
20-23 level (PG speed . . . .
Speed . . ¢ Mechanical brake active preventing|e Make sure brake is
o deviation level) for the time )
deviation specified in 20-24 (PG motor from turning. released.
deviation time)... Active e PG wiring error. e Check PG wiring.
when aramet(.a.r. 20-22(=0 e PG parameters (group 20) set e Check PG parameters
200 | o 1) 'Fr)his tault is active_ incorrectly. 20-23/20-24.
[y V/E + PG and SV control e Acceleration / deceleration time set|e Increase Acceleration /
mode (00-00 = 1 or 3 or 4). to short. deceleration time.
CE No Modbus communication
communicati recei_v_ed i_n for the time .
on error | specified in 09-06 e Connection lost or wire broken. * Check connection
(communication error L e Check host computer /
P A ¢ Host stopped communicating.
I~ detection time). software.
- Active when 09-07(= 0 to
2).
PID feedback signal falls
FB below level specified in
PID feedback| 10-12 (PID feedback loss « Check feedback wirin
loss detection level) for the time | Feedback signal wire broken « Replace feedback 9
specified in 10-13 ¢ Feedback sensor broken. ser?sor
— Feedback loss detection '
[y (
I~ J time). Active when
parameter (10-11 = 2).
STO
Safety
switch Inverter safety switches e Terminal board Input F1 and F2 arele Check F1 and F2
open. not connected connection
Ci_nr
i
SSs1
Safety . .
Inverter safety switches e Check if 08-30 =0 and
switch open. ty ¢ 08-30 =0 and 03-00~03-07=58 03-00~03-07=58
CiZ
111
EFO
External fault L . e Reset Modbus
,__0_ External fault (Modbus) ZM_oglb"us communication 0x2501 bit communication  0x2501
B bit 2="1"

1

Il
L
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LED display Description Possible causes Corrective action
EF1 .
External fault External fault (Terminal S1)

Active when 03-00= 25,

'_(S_l) and Inverter external fault
,—:— " selection 08-24=0 or 1.
EF2 .
External fault (Terminal S2)
EXter(g;')fa“'t Active when 03-01= 25,
i — and Inverter external fault
I~ "—'—' selection 08-24=0 or 1.
EF3 .
External fault (Terminal S3)
EXter(gzl)fa”'t Active when 03-02= 25,
i and Inverter external fault
I~ "— —: selection 08-24=0 or 1.

Ex teriiéll fault External fault (Terminal S4)
(S4) Active when 03-03= 25,
- and Inverter external fault

— ,‘— '—" selection 08-24=0 or 1.

Ex terEr;? fault External fault (Terminal S5)
(S5) Active when 03-04= 25,
i and Inverter external fault

,—,’— '—, selection 08-24=0 or 1.

Ex terErgIS fault External fault (Terminal S6)
(S6) Active when 03-05= 25,
i and Inverter external fault

"~ ,'—,'—, selection 08-24=0 or 1.
Ex terEr:;I? fault External fault (Terminal S7)
(S7) Active when 03-06= 25,
o and Inverter external fault
,—:— " selection 08-24=0 or 1.
EF8 .
External fault (Terminal S8)
E | faul )
xter(rég) ault Active when 03-07= 25,
i and Inverter external fault
— selection 08-24=0 or 1.

¢ Multifunction digital input external
fault active.

¢ Multi-function input
function set incorrectly.
e Check wiring
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Communication
Error

LCD display
only*

LCD keypad
communication error

LCD keypad and inverter are
unable to initiate communication at
power up. Error occurs after 5 sec.

LED display Description Possible causes Corrective action
FO7 :

Motocr coontrol ¢ Perform rotational or
fault Motor control fault ¢ SLV mode is unable to run motor. stationary gu_to-tune
i ¢ Increase minimum output

| ,‘—, |1 frequency (01-08)
FU DC bus fuse blown e Check IGBTs
fuse open ?nggS;néMa%%evlz 240000\</ ¢ IGBT damaged. e Check for short circuit at

— Z5HP and abovei ooen ¢ Short circuit output terminals. inverter output.

— 0 i P e Replace inverter.

- circuit.

CFO00
Operator

Disconnect the LCD
keypad and reconnect.
Replace control board

CFO1
Operator
Communication
Error 2

LCD display
only*

LCD keypad
communication error

e LCD keypad and inverter are
unable to communicate for more
than 2 sec.

Disconnect the LCD
keypad and reconnect.
Replace control board

* When communication errors occur using the LED keypad, the LED display will stay lit and the inverter
will initiate a stop.
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10.3 Warning / Self-diagnosis Detection Function

When the inverter detects a warning, the keypad displays a warning code (flash).

Note: The fault contact output does not energize on a warning and the inverter continues operation. When the
warning is no longer active the keypad will return to its original state.

When the inverter detected a programming error (for example two parameters contradict each other of are set to
an invalid setting), the keypad displays a self-diagnostics code.

Note: The fault contact output does not energize on a self-diagnostics error. While a self-diagnostics code is
active the inverter does not accept a run command until the programming error is corrected.

Note: When a warning or self- diagnostic error is active the warning or error code will flash on the keypad. When
the RESET key is pressed, the warning message (flash) disappears and returns after 5 sec. If the warning or
self-diagnostic error still exists.

Refer to Table 10.3.1 for and overview, cause and corrective action for inverter warnings and self-diagnostic

errors.
Table 10.3.1 warning / self-diagnosis and corrective actions
LED display Description Possible causes Corrective action
oV « Deceleration time set too o
(flash) Increase deceleration time

Over voltage

DC bus voltage exceeds
the OV detection level:
410Vdc: 200V class
820Vdc: 400V class
1050Vvdc:575V class

1230Vdc:690V class

short, resulting in
regenerative energy flowing
back from motor to the
inverter.

e The inverter input voltage is
too high.

Reduce input voltage to
comply with the input
voltage requirements or
install an AC line reactor to
lower the input voltage.

under voltage

level or the pre-charge
contactor is not active
while the inverter is
running.

¢ Input phase loss.

o Acceleration time set too
short.

¢ Input voltage fluctuation.

Remove the power factor
,‘—Y’, (for 440V class, if input * ::Josr?e?:ftizzvgr f:;ico):s correction capacitor.
l_:l_l voltage 01-14 is set lower _ pa ' Use dynamic braking unit.
than 400V, the OV ¢ Excessive braking load. Rel braking transistor
detection value will is « Braking transistor or resistor eplace braxing transisto
decreased to 700Vdc) defective. or resistor.
Adjust speed search
e Speed search parameters set arameters
incorrectly. P )
uv DC bus voltage is lower
(flash) than the UV detection e The input voltage is too low.

Check the input voltage.
Check input wiring.
Increase acceleration time.
Check power source

Replace pre-charge
AV 190Vvdc: 200V class; e Pre-charge contactor P P 9
11 contactor
([} 380Vdc: 400V class damaged. Replace control board or
- 546Vdc:575/690V class e DC bus voltage feedback P :
: . . complete inverter.
(the detection value can signal value not incorrect.
be adjusted by 07-13)
OH2 Inverter overheat warning Multi-function input
(flash) Multi-function d|g|tal input | e Multifunction d.lgltal |r?put function set incorrectly.
Inverter over | setto 3_2. (Terminal S1 ~ overheat warning active. Check wiring
heating S8) Active when 03-00 ~
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LED display Description Possible causes Corrective action
warning 03-07 = 31).
NAD
N
UHc
(ﬂ(;;-h) Inverter output torque is . ChECk_ over torque
over torque higher than 08-15 (over detection parameters
detection torqqe detectl_qn Ie_vel) for |, Load too heavy. (08-15/ 08-16).
4V, the time specified in e Check and reduce motor
i 8?{'16' tEartameter 08-14 = load, check and operation
Lc 0 activate. duty cycle.
(flgl—h) Inverter output torque is
under torque | lower than 08-19 (under e Check under torque
detectign torque detection level) for | ¢ Sudden drop in load. detection parameters
av) the time specified in e Belt break. (08-19 / 08-20).
| 08-20. Parameter 08-18 = e Check load / application.
e 0 to activate.
bbl
(flash)
External
baseblock External base block
iS:V(;: (Terminal S1)
| |
oo o
bb2
(flash)
bExtebrInaIk External base block
isvevo)c (Terminal S2)
}—' l ,j . . C e Multi-function input
oOoC e Multifunction digital input f . .
i unction set incorrectly.
bb3 external baseblock active. e Check wiring
(flash)
External
baseblock External base block
isvevo’c (Terminal S3)
| —
bbd
bb4
(flash)
bExtebrInaIk External base block
iS:V(;: (Terminal S4)

bbhY
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LED display

Description

Possible causes

Corrective action

bb5
(flash)

External
baseblock

ANAY o

bb5

External base block
(Terminal S5)

bb6
(flash)

External
baseblock

A NAY o

bbb

External base block
(Terminal S6)

bb7
(flash)

External
baseblock

NAIS
bb |

External base block
(Terminal S7)

bb8
(flash)

External
baseblock

A NAY o

bbo

External base block
(Terminal S8)

o Multifunction digital input
external baseblock active.

¢ Multi-function input
function set incorrectly.
e Check wiring
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LED display Description Possible causes Corrective action
oS Motor spged exceeds
(flash) level set in 20-20 (PG
Motor over Over speed Level) for the
time set in 20-21 (PG « Motor speed overshoot  Check ASR parameters
speed over speed time). Active (ASR) group 21.
when 20-19 (=0 or 1). e PG ppr set incorrectly. e Check PG parameters
4V This fault is active VIF + e Overspeed parameters set e Check overspeed
— — PG and SV control mode incorrectly.
'l 'll_, (00-00 = 1 or 3 or 4) parameters 20-20/20-12.
- Motor speed can be
monitored by 12-22
PGO PG pulses are not
(flash) received by the inverter .
PG open for the time specified in ¢ PG cable disconnected. « Check PG wiring.
P 20-26 (PG open circuit * PG has no power.
circuit detection time)  Mechanical brake active e Check PG power-supply.
AVV 2 | Thisfaultisactive /F + | Préventing motor from " eleased  rakets
I PG and SV control mode trning.
I UL | (00-00=1or3or4).
DEV gﬂoo?é Ispeed rises above ¢ Load too heavy e Check load
(flash) -23 level (PG speed e Mechanical brake active i
deviation level) for the ) * Make sure brake is
Speed time specified in 20-24 preyentmg motor from released.
deviation (PG deviation rning. e Check PG wiring
time).Active when * PG wiring error. .
 NAS < pararﬁeter 20-22(=0or 1) * PG parameters (group 20) ® Check PG parameters
. Teelm : i 20-23/20-24.
i1 This fault is active V/F + set mcorrgctly. . 0-23/20 .
(N PG and SV control mode | ® Acceleration / deceleration e Increase Acceleration /
(00-00 = 1 or 3 or 4). time set to short. deceleration time.
OoL1
Motor Internal motor overload * Voltage setting V/F mode too |\ * Check VT curve.
overload protection tripped, active high, resulting in e Check motor rated current
when protection c’urve over-excitation of the motor. | ¢ Check and reduce motor
o 08-05 = xxXL1. * Motor rated current (02-01) load, check and operation
i_ set incorrectly. duty cycle.
e | oad too heavy.
oL2 Inverter thermal overload Volt ting V/E mode ¢ Check V/i curve.
Inverter protection tripped. If an * h'o hage S(Tt' Ing MOOe 100 | 4 Replace inverter with larger
overload inverter overload occurs 4 'gn, resutting in rating.

I—I

—
—
—

times in five minutes, it is
required to wait 4 minutes
before resetting the fault.

over-excitation of the motor.
e Inverter rating too small.
¢ Load too heavy.

e Check and reduce motor
load, check and operation
duty cycle.
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LED display Description Possible causes Corrective action
CE
(flash) . .
© -+ | No Modbus e Connection lost or wire :
communicati o .
communication received broken. Check connection
on error Check host computer /
PR 7 for 2 sec. e Host stopped software
i Active when 09-07=3. communicating. '
_C
CLA
over current
protection Inverter current reaches « Inverter current too hiah Check load and duty cycle
level A the current protection « Load too heavy gn. operation.
4YY» level A. '
1 0
I_Lri
CLB
over current
protection Inverter current reaches « Inverter current too hiah Check load and duty cycle
level B the current protection « Load 100 heavy gn. operation.
47, level B. '
1|
L0
ADL
current
feedback
: Inverter current reaches . Check load and duty cycle
protection h f K o |Inverter current too high. .
level the cur_rent eedbac « Load t00 heavy operation.
protection level. '
NALL
1l
[
Retry A . . d
(flash) utomatic reset activated, | | Parameter 07-01 set to a . .
retry warning is displayed until value greater than 0 Warning disappears after
restart delay time set : automatic reset.
AvYVYYV A (07-01) expires e Parameter 07-02 setto a
’_’CU_ ::; pIres. value greater than 0.
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Possible causes

Corrective action

LED display Description
EF1 (flash)
External fault | External fault (Terminal
(S1) S1) Active when 03-00=
4YY» 25, and Inverter external
I~ fault selection 08-24=2.
cCi
EF2 (flash)
External fault | External fault (Terminal
(S2) S2) Active when 03-01=
25, and Inverter external
"—Y—' tl fault selection 08-24=2.
CiC
EF3 (flash)
External fault | External fault (Terminal
(S3) S3) Active when 03-02=
4V, 25, and Inverter external
— i " fault selection 08-24=2.
C l- _
EF4 ( flash )
External fault | External fault (Terminal
(S4) S4) Active when 03-03=
4YY» 25, and Inverter external
N fault selection 08-24=2.
EF5 (flash)
External fault | External fault (Terminal
(S5) S5) Active when 03-04=
4YY» 25, and Inverter external
—]—l: fault selection 08-24=2.
CI—
EF6 (flash )
External fault | External fault (Terminal
(S6) S6) Active when 03-05=
4V, 25, and Inverter external
— fault selection 08-24=2.
C l— 1
EF7 (flash )
External fault | External fault (Terminal
(S7) S7) Active when 03-06=
47V, 25, and Inverter external
— 1 "1 fault selection 08-24=2.
i
EF8 (flash)
External fault | External fault (Terminal
(S8) S8) Active when 03-07=
\VV) 25, and Inverter external
— |_ ] fault selection 08-24=2.
(g

¢ Multifunction digital input

external fault active and
parameter 08-24 = 2 for
operation to continue.

Multi-function input
function set incorrectly.
Check wiring
Multi-function input
function set incorrectly.
Check wiring
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LED display Description Possible causes Corrective action
EF9 (flash)
error of Forward run and reverse
forward/revers | run are active within 0.5
. e Forward run and reverse run e Check run command
al rotation sec of each other. Stop tive (see 2-wire control) wirin
\YV} method set by ac ' 9
NN l_ | parameter 07-09.
C —_
SEO1 e Some parameter ranges are
Rang setting determined by other inverter
error parameters which could cause
an out of range warning when
Parameter setting falls the_ dependency pe}rameter Is
outside the allowed adjusted. Example: e Check parameter setting
' NAAY, range 1.02-00>02-01,0r 20>02-21 '
—crlo ' 2.00-12>00-13,
B[ iy 3.00-07 = 1,00-05=00-06
4.02-03 > 02-06 or 02-22 >
02-25
5.20-16 < 20-15
e Multi-function digital input
terminals (03-00 to 03-07) are
SE02 set to the same function (not
Digital input including ext. fault and not

terminal error

-
-

254
1<
C3

My

Multi-function input
setting error.

used.) or ©UP/DOWN
commands are not set at the
same time( they must be used
together). @UP/DOWN
commands (08 and 09) and
ACC/DEC commands (11) are
set at the same time. ®Speed
search 1(19, maximum
frequency) and Speed search
2 (34, from the set frequency)
are set at the same
time.03-00~03-07 set two-wire
an three-wire in the same time.

e Check multi-function
input setting.

SEO03
VI/f curve error

VIf curve setting error.

¢ V/F curve setting error.

® 01-02 > 01-12 > 01-06
>01-08;

¢ (Fmax) (Fbase) (Fmid1)
(Fmin)

®01-16 > 01-24 > 01-20 >

e Check V/F parameters

pSAA Y 01-22;
LM':D:: ¢ (Fmax2) (Fbase2)(Fmid1)
— (Fmin2)
SEO05
PID selection
error ¢ 10-00 and 10-Olare set to the )
PID selection error. same analog input 1 (Al1) or 2 | * Sheck parameters 10-00
and 10-01.
\ V \Al< (AI2)
1
_“_ Il
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LED display Description Possible causes Corrective action
|\|-/|Izggl Inverter capacity setting
selection error. . . * Inverter capacity setting does e Check inverter capacity
Inverter capacity setting not match voltage class .
error setting 13-00.
'NAAAD 13-00 does not match (13-00).
H’DEl_ - the rated voltage.
SEOQ7 ¢ Install PG feedback card.
PG card error . ¢ No PG feedback card installed. | ¢ Check control mode.
Inverter PG card setting .
L NAA L < error. . zet WC:ont:JIJ_ type(;ozr g8l\)/| . Eet nght El;_/pe fc()£ 2P('\)/|8)
Avr? ncoder Type (22- ncoder Type (22-
—Crm .
=0 and power on again.
SEO8
PM Motor Inverter rating does not
o eror_| SR P e TP | + Check contl mode
S NAAY S ' '
CCra
10
SEQ9 )
Pl setting « Inverter pulse input selection | * Check pulse input
error . . . . selection (03-30) and
<YYY S Inverter Pl setting error (03-30) selection conflicts with PID source (10-00 and
) ,':B':' PID source (10-00 and 10-01). 10-01).
FB PID feedback signal falls
(flash) below level specified in
PID 10-12 (PID feedback
feedback loss detection level) for . : e Check feedback wiring
) . P o Feedback signal wire broken
breaking the time specified in ¢ Replace feedback
o Feedback sensor broken.
PR IS 10-13 (Feedback loss sensor.
- detection time). Active
I~ when parameter (10-11
— =1).
usP e USP at power-up (activated ° Remove_run command
(flash) by multi-function digital inputy |  OF FeSetinverter via
Unattended Unattended Start isyenabled The invgrter wFi)II multi-function digital
Start Protection (USP) is not acce t.a run command input (03-00 to 03-07 =
Protection enabled (enabled at . b o L 17) or use the RESET
ower-up.) o While the warning is active the kev on the kevpad to
4YY» P P inverter does not accept a run yor yp
— — reset inverter.
i command. (See parameter « Activate USP input and
o 03-00 - 03-08 = 50).
re-apply the power.
Zero Speed
Stop Error . | » Frequency command is
& Frequency command is smaller than motor minimum ¢ Adjust frequency
AVYY2 smaller ‘than 01-08
RN without DC brake. output frequency. command
JC 1
External External Terminal is
Terminal main run command
Stop Error source selection | ¢ Run command executes e Remove the run
P (00-02=1) and run from external terminal but command from external
command executes but executes stop command terminal
4
02 executes stop from keypad.
JCZ command from keypad.
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Encoder . Check encoder wiring
PG card is connected
Error but encoder signal iZtt?n? Fi‘Sn%Lzlse number
4 vv v ) error is detected when | ¢ Abnormal encoder signal correg onding to the
~ [- motor auto rotational enco dgr 9
| tuning is running. ’
LIl ¢ g Replace the encoder.
Wrong
running
direction
Error Running  direction is * f{]%%k }QS gﬂ?%?ncdori%?qg Eﬁw\gﬁg tlhle-(;:(()),r}]org'zglndd
different from 11-00 see if any difference. DI control to see if
L NAAN any difference
-— o—— ,— N
(U]

10-15




10.4 Auto-tuning Error

When a fault occurs during auto-tuning of a standard AC motor, the display will show the “AtErr” fault and the

motor stops. The fault information is displayed in parameter 17-11.
Note: The fault contact output does not energize with an auto-tuning fault. Refer to Table 10.4.1, for fault
information during tuning, cause and corrective action.

Table 10.4.1 Auto-tuning fault and corrective actions

Error Description Cause Corrective action
¢ Motor Input data error
during auto-tuning. Check the motor tuning
01 Motor data input error. | e Inverter output current data (17-00 to 17-09).
does not match motor Check inverter capacity
rated current.
Motor lead to lead
02 resistance R1 tuning
error. o
Motor leakage * Auto-tuning is not Check the motor tuning
03 | inductance tuning completed within the data (17-00 to 17-09).
error. specmed_ time ¢ Check motor connection.
Motor rotor resistance | Auto_-tumng results faII_ ¢ Disconnect motor load.
04 . outside parameter setting .
R2 tuning error. Check inverter current
range. . L
Motor mutual . « Motor rated current detection circuit and
05 inductance Lm tuning exceeded DCCTs. _ _
error. « Motor was disconnected. Check motor installation.
Deadtime
07 compensation
detection error
Check motor rated
. current.
06 Motor encoder error ¢ PG feedback noise Check PG card
grounding.
Motor acceleration o Motor fails to accelerate in Increase acceleration
08 error (Rotational type the specified time (00-14= time (00-14).
auto-tuning only). 20sec). Disconnect motor load.
¢ No load current is higher
than 70% of the motor
rated current. Check the motor tuning
09 Other e Torque reference exceeds data (17-00 to 17-09).
100%. Check motor connection.
e Errors other than
ATEO1~ATEOQS.
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10.5 PM Motor Auto-tuning Error

When a fault occurs during auto-tuning of a PM motor, the display will show the “IPErr” fault and the motor stops.

The fault information is displayed in parameter 22-18.
Note: The fault contact output does not energize with an auto-tuning fault. Refer to Table 10.5.1, for fault
information during tuning, cause and corrective action.

Table 10.5.1 Auto-tuning fault and corrective actions for PM motor

Error Description Cause Corrective action
Magnetic pole e Inverter output current e Check the motor tuning
01 alignment tuning does not match motor data (22-02).
failure (static). current. e Check inverter capacity
e Magnetic pole cannot be
02 PG option missing. aligned without PG option * Lr;tja" PG feedback
card. '
Magnetic pole
alignment : . e Check for active
. e System abnormality during . i
03 auto-tuning abort . : protection functions
) . magnetic pole alignment. ) :
during rotational preventing auto-tuning.
auto-tune.
Timeout during « Check motor
04 g;ia%rﬁgﬁtpdodﬁn e Motor cannot rotate e Check motor wiring.
rot%ltional auto—t?me e Check brake released.
Circuit tuning time e System abnormality during * Check _for aCt'Ve
05 o . protection functions
out. circuit tuning. ) :
preventing auto-tuning.
e Check motor rated
. current.
06 Encoder error e PG feedback noise « Check PG card
grounding.
. e Check the motor tuning
07 Srtrr:)er; motor tning | | Other tuning errors. data (22-02).
] e Check motor connection.
Motor current out of
range during
08 magnetic pole e Motor cannot operate at e Check PG card wiring
alignment low speeds. ¢ Check motor connection.
(rotational
auto-tune).
Current out of ranae | Inverter output current e Check the motor tuning
09 during circuit tuning does not match motor data (22-02).
9 g current. e Check inverter capacity
Magnetic pole L Retry magnetic pole
) g P e Auto-tuning is not * . y mag p :
10 alignment and successful alignment and circuit
circuit tuning failed. tuning.
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11. Inverter Peripheral devices and Options

11.1 Braking Resistors and Braking Units

Inverters ratings 230V 1 ~ 25HP / 460V 1 ~ 40HP / 575V 1~10HP / 690V 15~40HP have a built-in braking
transistor. For applications requiring a greater braking torque an external braking resistor can be connected to
terminals B1 / P and B2; for inverter ratings above 230V 30HP / 460V 50HP/600V 50HP, an external braking unit
(connected to @ - © of the inverter) and a braking resistor (connected to two ends of the detection module BR® -
BRO) is required.

Table 11.1.1 List of braking resistors and braking units

Minimum
Inverter Braking unit Braking resistor Braking *
o 1
Resistance
torque
at Spec for one (Peak /
ea
Input Qty Resistor y Resistor and | Qty .
Vol HP | KW | Model R Part Number S Req. di . R Continues) | (Q) [ (W)
oltage eq. specification imensions eq.
E & g (set) % | 10%ED
(L*W*H) mm | (pcs)
150W/200Q
1 |0.75 - - JNBR-150W200 150W/200Q 1 (251*28%60) 1 119% 17Q | 1000W
230V 150W/100Q
2 |15 - - JNBR-150W100 150W/100Q 1 1 119% 17Q | 1000W
1/30 (251*28*60)
260W/70Q
3122 - - JNBR-260W70 260W/70Q 1 (274*40%78) 1 115% 17Q | 1000W
390W/40Q
5|37 - - JNBR-390W40 390W/40Q 1 (395+40%78) 1 119% 17Q | 1000W
520W/30Q
7.5| 5.5 - - JNBR-520W30 520W/30Q 1 (400*50*100) 1 108% 17Q | 1000W
780W/20Q
10| 7.5 - - JNBR-780W20 780W/20Q 1 (400*50%100) 1 119% 11Q | 1500W
1200W/27.2Q
15| 11 - - | JNBR-2R4KW13R6 | 2400W/13.6Q 1 (535%60*110) 2 117% 11Q | 1500W
1500W/20Q
20| 15 - - JNBR-3KW10 3000W/10Q 1 2 119% 7Q | 2400W
230V (615*60*110)
1/3® 1200W/320
25 [ 18.5 - - JNBR-4R8KW8 4800W/8Q) 1 (535*60*110) 4 119% 7Q | 2400W
1200W/27.2Q
30| 22 |JNTBU-230| 1 JNBR-4R8KW6R8 4800W/6.8Q 1 (535*60*110) 4 117% 5.5Q| 3000W
1500W/20Q
40 | 30 |IJNTBU-230| 2 JNBR-3KW10 3000W/10Q 2 (615*60*110) 4 119% 5.5Q| 3000W
1500W/200Q
50 | 37 |JNTBU-230| 2 JNBR-3KW10 3000W/10Q 2 (615*60*110) 4 99% 5.5Q| 3000W
1200W/27.2Q
60 | 45 |[INTBU-230| 2 JNBR-4R8KW6R8 4800W/6.8Q 2 (535*60*110) 8 117% 5.5Q| 3000W
1200W/27.2Q
75| 55 |JNTBU-230| 2 JNBR-4R8KW6R8 4800W/6.8Q) 2 (535*60*110) 8 98% 5.5Q| 3000W
1200W/27.2Q)
100| 75 |IJNTBU-230| 3 JNBR-4R8KW6R8 4800W/6.8Q 3 (535*60*110) 12 108% 5.5Q| 3000W
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Minimum
Inverter Braking unit Braking resistor Braking X o
Resistance
torque
aty Spec for one (Peak /
Input Qty Resistor Resistor and | Qty X
Vil HP | KW Model R Part Number o Req. di . R Continues) | (Q) | (W)
oltage eq. specification imensions eq.
£ i ; (set) %1 10%ED
(L*W*H) mm | (pcs)
1200W/27.2Q 5.5
230V 125| 90 |IJNTBU-230| 4 JNBR-4R8KWG6ERS8 4800W/6.8Q 4 16 113% 3000W
(535*60*110) Q
1/30
1200W/27.2Q 5.5
150| 110 [JNTBU-230| 4 JNBR-4R8KW6R8 4800W/6.8Q 4 16 98% 3000W
(535*60*110) Q
Minimum
Inverter Braking unit Braking resistor Braking . *1
Resistance
torque
Spec for one (Peak /
ea
Input Qty Resistor Qty | Resistor and X
HP | KW Model Part Number Continues) | (Q) (W)
Voltage Req. specification |Req.| dimensions
10%ED
(L*W*H) mm
150W/750Q
1 |0.75 - - JNBR-150W750 150W/750Q 1 1 126% 120Q | 600W
(251*%28*60)
150W/400Q
2 |15 - - JNBR-150W400 150W/400Q 1 1 119% 120Q | 600W
(251*%28*60)
260W/250Q
3122 - - JNBR-260W250 260W/250Q 1 1 126% 100Q | 680W
(274*40%*78)
400W/150Q
5|37 - - JNBR-400W150 400W/150Q 1 1 126% 60Q [1200W
(395*40*78)
600W/130Q
75|55 - - JNBR-600W130 600W/130Q 1 1 102% 430 |1600W
(470*50*100)
800W/100Q
10| 7.5 - - JNBR-800W100 800W/100Q 1 1 99% 430 |1600W
(535*60*110)
1600W/50Q
15| 11 - - JNBR-1R6KW50 1600W/50Q 1 1 126% 430 |1600W
460V (615*60*110)
30 1500W/40Q
20 | 15 - - JNBR-1R5KW40 1500W/40Q 1 1 119% 220 [3000W
(615*60*110)
1200W/32Q
25 |18.5 - - JNBR-4R8KW32 4800W/32Q 1 4 119% 14Q |4800W
(535*60*110)
1200W/27.2Q
30| 22 - - JNBR-4R8KW27R2 |[4800W/27.2Q| 1 4 117% 14Q |4800W
(535*60*110)
1500W/20Q
40 | 30 - - JNBR-6KW20 6000W/20Q 1 4 119% 11Q |6000W
(615*60*110)
1200W/32Q
50 | 37 | JNTBU-430 | 2 JNBR-4R8KW32 4800W/32Q 2 8 119% 19.2Q | 3600W
(535*60*110)
1200W/27.2Q
60 | 45 | JNTBU-430 2 JNBR-4R8KW27R2 |4800W/27.2Q| 2 8 117% 19.2Q0 | 3600W
(535*60*110)
1500W/20Q
75 | 55 | JNTBU-430 2 JNBR-6KW20 6000W/20Q 2 8 126% 19.2Q0 | 3600W
(615*60*110)
1500W/20Q
100| 75 | JNTBU-430 | 3 JNBR-6KW20 6000W/20Q 3 12 139% 19.2Q|3600W
(615*60*110)
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Minimum
Inverter Braking unit Braking resistor Braking . 1
torque Resistance
Spec for one
. . (Peak /
Input Qty Resistor Qty | Resistor and 5
HP | KW Model Part Number Continues) | (Q) (W)
Voltage Req. specification |Req.| dimensions
10%ED
(L*W*H) mm
1500W/20Q
125| 90 | JNTBU-430 3 JNBR-6KW20 6000W/20Q 3 12 115% 19.20 | 3600W
(615*60*110)
1500W/20Q
150| 110 | JNTBU-430 | 4 JNBR-6KW20 6000W/20Q 4 16 125% 19.20 | 3600W
(615*60*110)
1500W/20Q
175| 132 | JNTBU-430 | 4 JNBR-6KW20 6000W/20Q 4 16 111% 19.2Q|3600W
(615*60*110)
1500W/20Q
215| 160 | JNTBU-430 5 JNBR-6KW20 6000W/20Q 5 20 112% 19.2Q0 | 3600W
(615*60*110)
1500W/20Q
270| 200 | JNTBU-430 | 6 JNBR-6KW20 6000W/20Q 6 24 108% 19.Q |3600W
460V (615*60*110)
30 1500W/20Q
300| 220 | JNTBU-430 6 JNBR-6KW20 6000W/20Q 6 24 99% 19.Q |3600W
(615*60*110)
1500W/20Q
375|280 | JNTBU-430 | 8 JNBR-6KW20 6000W/20Q 8 32 105% 19.Q | 360W
(615*60*110)
1500W/20Q
425|315 | JNTBU-430 | 9 JNBR-6KW20 6000W/20Q 9 36 104% 19.Q | 360W
(615*60*110)
Minimum
Inverter Braking unit Braking resistor Braking .
. 1
Resistance
torque
Spec for one
. Qty i (Peak /
Input Qty Resistor Resistor and | Qty )
. HP | KW | Model R Part Number - Req. q . R Continues) | (Q) [ (W)
oltage eq. specification imensions eq.
& 9 P (set) % | 10%ED
(L*W*H) mm | (pcs)
130
1 |0.75 - - 150W/1400Q 1 1 120% 0 1600W
120% 130 |1600W
2 |15 - - 250W/800Q 1 1 0
575V 120% 130 |1600W
3|22 - - 350W/600Q 1 1
3¢ Q
120% 130 [1600W
5 |37 600W/350Q 1 1 0
120% 130 [1600W
75| 55 850W/240Q 1 1 0
10000
15 | 11 |- - 1600W/150Q 1 1 120% 250 W
690V 120% 25Q 10000
20| 15 |- - 2400W/110Q 1 1
3¢ W
120% 250 {10000
251185 |- - 3000W/90Q 1 1 W
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Minimum

Inverter Braking unit Braking resistor Braking X o
Resistance
torque
Spec for one
. Qty . (Peak /
Input Qty Resistor Resistor and | Qty 5
Vil HP | KW | Model R Part Number o Req. di . R Continues) | (Q) | (W)
oltage eq. specification imensions eq.
g g P (set) %1 10%ED
(L*W*H) mm | (pcs)
120% 250 {10000
30| 22 3300W/80Q 1 1
W
120% 250 {10000
40 | 30 4400W/60Q 1 1 W

*1: Minimum resistance is the acceptable minimum value of the braking resistor for a single braking unit.

Note: Keep sufficient space between inverter, braking unit and braking resistor and ensure proper cooling is provided for.
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11.2 AC Line Reactors

Contact TECO Westinghouse Motor Company for AC Line Reactor information.

11.3 Input and Output Noise Filters

Contact TECO Westinghouse Motor Company for Input and Output Filter information.

11.4 Input Current and Fuse Specifications

230V class
3 phases Single-phase
Horse 100% of rated Rated input Three-phase rated input
Model KVA output current )
power oD current fuse rating current
HD/ND HD/ND
A510-2001-C-U 1 1.9 5/6 5.4/6.5 20 9.4/11.3
A510-2002-C-U 2 3 8/9.6 8.5/10.3 30 14.7/17.9
A510-2003-C-U 3 4.2 11/12 11.7/12.8 50 20.3/22.1
A510-2005-C3-U 5 6.7 17.5/22 18.7/22.3 50 X
A510-2008-C3-U 7.5 9.5 25/30 26.3/31.6 63 X
A510-2010-C3-U 10 12.6 33/42 34.5/41.7 100 X
A510-2015-C3-U 15 17.9 47/56 51.1/60.9 120 X
A510-2020-C3-U 20 229 60/69 65.2/75 150 X
A510-2025-C3-U 25 28.6 73/80 79.4/85.9 200 X
A510-2030-C3-U 30 324 85/110 92.4/119.6 250 X
A510-2040-C3-U 40 43.8 115/138 125/150 300 X
A510-2050-C3-U 50 55.3 145/169 159/186 400 X
A510-2060-C3-U 60 68.6 180/200 186/232 500 X
A510-2075-C3-U 75 81.9 215/250 232/275 600 X
A510-2100-C3-U 100 108 283/312 275/343 700 X
A510-2125-C3-U 125 132 346/400 380/440 800 X
A510-2150-C3-U 150 158 415/450 456/495 800 X
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460V class

100% of rated

Horse Rated input current .
Model KVA output current Fuse rating
power HD/ND
HD/ND

A510-4001-C3(F)-U 1 2.6 3.4/4.1 3.7/4.5 10
A510-4002-C3(F)-U 2 3.2 4.2/5.4 5.3/5.9 16
A510-4003-C3(F)-U 3 4.2 5.5/6.9 6.0/7.5 16
A510-4005-C3(F)-U 5 7 9.2/12.1 9.6/11.6 25
A510-4008-C3(F)-U 7.5 11.3 14.8/17.5 15.5/18.2 40
A510-4010-C3(F)-U 10 13.7 18/23 18.7/24.0 50
A510-4015-C3(F)-U 15 18.3 24/31 25.0/32.3 63
A510-4020-C3(F)-U 20 23.6 31/38 33.7/41.3 80
A510-4025-C3(F)-U 25 29.7 39/44 42.4/47.8 100
A510-4030-C3(F)-U 30 34.3 45/58 48.9/58.7 120
A510-4040-C3(F)-U 40 45.7 60/73 65.2/78.3 150
A510-4050-C3(F)-U 50 57.2 75/88 81.5/95.7 200
A510-4060-C3(F)-U 60 69.3 91/103 98.9/112 250
A510-4075-C3-U 75 85.4 118/145 130/159 300
A510-4100-C3-U 100 114 150/168 159/181 400
A510-4125-C3-U 125 137 180/208 181/229 500
A510-4150-C3-U 150 165 216/250 229/275 600
A510-4175-C3-U 175 198 260/296 275/325 700
A510-4215-C3-U 215 225 295/328 325/361 700
A510-4270-C3-U 250 270 380/435 407/478 800
A510-4300-C3-U 300 317 450/515 495/566 800
A510-4375-C3-U 375 400 523/585 575/643 1000
A510-4425-C3-U 425 446 585/585 643.5/643.5 1000
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600V class

100% of rated .
Model Horse KVA output current Rated input current Fuse rating
power Sss HD/ND
A510-5001-C3-U 1 1.7 1.7/3.0 1.7/3.0 10
A510-5002-C3-U 2 3 3/4.2 3/4.2 10
A510-5003-C3-U 3 4.2 4.2/5.8 4.2/5.8 10
A510-5005-C3-U 5 6.6 6.6/8.8 6.6/8.8 15
A510-5008-C3-U 75 9.9 9.9/12.2 9.9/12.2 20
A510-5010-C3-U 10 11.4 11.4/14.5 11.4/14.5 20
A510-6015-C3-U 15 17.9 15/19 15/19 30
A510-6020-C3-U 20 22.7 19/22 19/22 40
A510-6025-C3-U 25 26.3 22127 22127 40
A510-6030-C3-U 30 32.3 27134 27134 50
A510-6040-C3-U 40 40. 34/42 34/42 80
A510-6050-C3-U 50 50.2 42/52 42/52 80
A510-6060-C3-U 60 64.5 54/62 54/62 100
A510-6075-C3-U 75 74.1 62/80 62/80 125
A510-6100-C3-U 100 103 86/99 86/99 150
A510-6125-C3-U 125 118 99/125 99/125 200
A510-6150-C3-U 150 156 131/147 131/147 250
A510-6175-C3-U 175 175 147/163 147/163 300
A510-6215-C3-U 215 194 163/212 163/212 300
A510-6250-C3-U 270 229 192/216 192/216 400
A510-6270-C3-U 300 258 216/246 216/246 400

Fuse type: Choose semiconductor fuse to comply with UL.
Class: CC, J, T, RK1 or RK5

Voltage Range:

For 230V class inverter, use 300V class fuse.

For 460V class inverter, use 600V class fuse.
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11.5 PG Speed Feedback Card

Refer to specified instruction manual for installation of each option card.

IN5-PG-O - 24~16 AWG
IN5-PG-L Wiring Size (0.205~1.31mm?)
JINS-PG-PM oraue | TBL 0.22~0.25 N.M
JIN5-PG-PMR q TBD 02 NM

Refer to the dedicated option card manual for installation instructions.

A) IN5-PG-O speed feedback card: Open collector speed feedback card

JN5-PG-O terminal specification:

Terminal Name

Description

VCC

GND (0V Common Terminal)

Power supply for encoder.
12V or 5V £5%, 200mA Maximum

(12V or 5V input voltage selected by the Switch Jumper. Can’t
use both 12V and 5V at the same time)

A /A, B,/B,Z, /Z

Encoder input signal, two-phase input is required for correct
divider ratio output. Open collector input type.

AO, /AO, BO, /BO, Z0O, /2O

A ,B phase divider ratio output, z phase output monitor,
Open collector type: 24V, 30mA.

E

Grounding Terminal.

JN5-PG-O block diagram:
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O | GND
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GND
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JAD | O
v VPP
B0 (8 J
1 A
JBO | C ‘5’
VPP
[
Y] (8 —'J
Joaxg
i)
3
GND

L
_ﬁ.l
*?FL
|

CPLD

gl

L
_ﬁ.l
%
|

gl

L

-l/q?'_l

%
=] ]

]

11-8




B) JN5-PG-L speed feedback card: Line driver speed feedback card

JN5-PG-L terminal specification

Terminal Name Description
Vee Power supply for encoder.
12V or 5V £5%, 200mA Maximum
GND (0V Common Terminal) (12V or 5V input voltage selected by the Switch Jumper. Can’t

use both 12V and 5V at the same time)

Encoder input signal, A correct divider ratio output requires a

A /A, B,/B,Z1Z ) . o .
two-phase input. Line driver input type, RS-422 level input.

A ,B phase divider ratio output, z phase output monitor,

AO, /AO, BO, /BO, Z0O, /2O . .
Line driver output type, RS-422 level output.

E Grounding terminal.

JN5-PG-L block diagram:

T 1o |veo
Lo | Gap
GND
— VPP Ik
A —ci@ = Y @b— — |j]‘4k > A
mol| ol J '\SZ LD —— 5 [
- T3
| v \’QI‘DP P Ik
BO | . - ) | B
_d@ = <L L= |:|1.:4k
mo| o] N - m
G T3
| VPP Ik
z0 Q 3 o |z
—d\/J-]. J §$Z —@_ _|_—|— |:|1,24k
o | of — 3 5 |
L lamzerssicor | = AM261532 Ik —_—
GND
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C) JN5-PG-PM speed feedback card: synchronous motor line driver speed feedback card

JN5-PG-PM terminal specification

Terminal Name Description

Vce Power supply for encoder.
GND (0V Common Terminal) 5V £5%, 200mA Maximum

Encoder input signal, A correct divider ratio output requires a
two-phase input.
Line driver input type, RS-422 level input.

A /A, B,/B,ZIZ
U, /U V, IV, Z 1z

A ,B phase divider ratio output, z phase output monitor,

AO, /AO, BO, /BO, Z0O, /ZO . .
Line driver output type, RS-422 level output.

E Grounding terminal.

JN5-PG-PM block diagram:
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D) IN5-PG-PMR speed feedback card with TAMAGAWA Resolver Encoder

JN5-PG-PMR terminal specification

Terminal Name

Description

R+, R- Excitation signal to Resolver. 7Vrms, 10KHz.
S1, S3 COS signals from Resolver.
S2, 54 SIN signals from Resolver.

a+, a-, b+, b-, z+, z-

A,B,Z pulse Monitor signal output,
Line driver output Type,RS-422 level.

E

Grounding terminal

JN5-PG-PMR

R1
R2

S1

S3

S2

S4

at, a-,

b+, b-,

zZ+, z-
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11.6 Other Options

A. Analog Operator

Besides the standard LED & LCD keypad in inverter A510, analog dial operator (JNEP-16-A) is also available.
Refer to the following figure. This operator can be pulled out and movable. Refer to the following figure for wiring

with inverter.

Circuit-breaker

E

| T o s

24VG

(+10V, 20 mA)
10V for speed setting

2kl All  Main speed command

B1/P B2
A510S

GND oV

s

- AO01

O l Analog output

| | I GND l::
L — v
Analog operator
(INEP-16-A)

(a) Appearance

B. Blank cover and keypad extension cable

(b) Wiring

output
250V AC,
30V DC,

Run

Consistent

frequency | 1,2

below 1A
below 1A

(OPEN
COLLECTOR
48V, 50mA)

Multi-function terminal

Mult-function output

When used for remote control purposes, the keypad can be removed and remotely connected with an extension
cable. Extension cables are available in the following lengths: 1m (3.3ft), 2m (6.6ft), 3m (10ft), and 5m (16.4ft).

Remote control

11-12

Name Model Specification
JN5-CB-01M 1m (3.3ft)
LED digital | jn5.cB-02M | 2m (6.6ft)
operator wire
with blank JN5-CB-03M 3m (10ft)
cover
JN5-CB-05M 5m (16.4ft)




When using a remote mount keypad a blank cover can be installed in place of the original keypad to prevent dust
and debris from entering the inverter.

Blank keypad cover

LED keypad dimensions

130.0

119.0

C. Copy Unit (JN5-CU)

Name Model Specification
Blank cover JN5-OP-A03 Blank cover
Name Model Specification
JN5-CB-01M 1m (3.3ft)
JN5-CB-02M 2m (6.6ft)
LED digital
operator wire JN5-CB-03M 3m (10ft)
JN5-CB-05M 5m (16.4ft)

L

L]

119.0

90| 206

The copy unit is used to copy an inverter parameter setup to another inverter. The copy unit saves time in
applications with multiple inverters requiring the same parameter setup.

0]

85.0

[ 1]

[ =

14.2

i
I

22.7

Copy Unit (JN5-CU) dimensions and appearance
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D. Protective cover

A protective cover can be installed for both sides of the inverter to avoid objects from entering the inverter.

Frame Model
1 JN5-CR-A01
2 JN5-CR-A02
4 JN5-CR-A04

Appearance of

. Installation of Appearance of
protective protective installed protective
cover cover cover
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Appendix A: Communication Networks

A1.1 RS485 —Network (Modbus)

This section shows a RS485 network consisting of several inverters communicating using the built-in
Modbus RTU protocol.

Inverter #1 Inverter #2 Inverter #n
SwW4
Resistor
120 Ohm
l\ S- ,\ S- '\ S-
X I I
'Y' S+ LE s+ LE Lls+  LE
| l ]
9
’ I
@
Resistor
120 Ohm
-1/+
GND RX TX
PC/PLC PO
RS232

Wiring diagram RS485 Modbus RTU Network

Notes:
- APC/PLC controller with a built-in RS-485 interface can be connected directly to the RS-485
network. Use a RS232 to RS485 converter to connect a PC / PLC with a built-in RS-232 interface.
- A maximum of 31 inverters can be connected to the network. Terminating resistors of 120 ohm must

be installed at both end of the network.

Refer to A510 RS-485 Modbus communication manual for more information.
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Al.2 Profibus DP Network

This section shows a Profibus DP network consisting of several inverters communicating using the

Profibus DB option card.

Inverter #1 Inverter #2 Inverter #n

24v *

Resistor g EE
220 Ohm o &
32

Profibus

Controller

Wiring diagram Profibus DP Network

Notes:

- Requires a Profibus DP option card (JN5-CM-PDP) for each inverter.
Requires 24Vdc power supply. Size power supply based on the number of inverters on the network.
A maximum of 31 inverters can be connected to the network. Terminating resistors of 220 ohm must

be installed at both end of the network.

Refer to IN5-CM-PDP option communication manual for more information.
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Appendix B: UL Instructions

Electric Shock Hazard

Do not connect or disconnect wiring while the power is on.
Failure to comply will result in death or serious injury.

Warning

Electric Shock Hazard

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show inverters without covers or safety shields to show details. Be sure to
reinstall covers or shields before operating the inverters and run the inverters according to the instructions
described in this manual.

Always ground the motor-side grounding terminal.
Improper equipment grounding could result in death or serious injury by contacting the motor case.

Do not touch any terminals before the capacitors have fully discharged.

Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even
after the power supply is turned off. After shutting off the power, wait for at least the amount of time specified
on the inverter before touching any components.

Do not allow unqualified personnel to perform work on the inverter.

Failure to comply could result in death or serious injury.

Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar
with installation, adjustment, and maintenance of inverters.

Do not perform work on the inverter while wearing loose clothing, jewelry, or lack of eye protection.
Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before
beginning work on the inverter.

Do not remove covers or touch circuit boards while the power is on.
Failure to comply could result in death or serious injury.
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Warning

Fire Hazard

Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical
connections.

Do not use an improper voltage source.

Failure to comply could result in death or serious injury by fire.

Verify that the rated voltage of the inverter matches the voltage of the incoming power supply before applying
power.

Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire. Attach the inverter to metal or other
noncombustible material.

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the inverter and circuit
boards.
Failure to comply may result in ESD damage to the inverter circuitry.

Never connect or disconnect the motor from the inverter while the inverter is outputting voltage.
Improper equipment sequencing could result in damage to the inverter.

Do not use unshielded cable for control wiring.
Failure to comply may cause electrical interference resulting in poor system performance. Use shielded
twisted-pair wires and ground the shield to the ground terminal of the inverter.

Do not modify the inverter circuitry.
Failure to comply could result in damage to the inverter and will void warranty. TECO is not responsible for any
modification of the product made by the user. This product must not be modified.

Check all the wiring to ensure that all connections are correct after installing the inverter and
connecting any other devices.
Failure to comply could result in damage to the inverter.
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s UL Standards
The UL/cUL mark applies to products in the United States and Canada and it means that UL has
performed product testing and evaluation and determined that their stringent standards for product safety

have been met. For a product to receive UL certification, all components inside that product must also
receive UL certification.

C Us
LISTED

UL/cUL Mark

7

% UL Standards Compliance

This inverter is tested in accordance with UL standard UL508C and complies with UL requirements. To
ensure continued compliance when using this inverter in combination with other equipment, meet the
following conditions:

Bl Installation Area

Do not install the inverter to an area greater than pollution severity 2 (UL standard).
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B Main Circuit Terminal Wiring

UL approval requires crimp terminals when wiring the inverter’'s main circuit terminals. Use crimping tools
as specified by the crimp terminal manufacturer. TECO recommends crimp terminals made by NICHIFU
for the insulation cap.

The table below matches inverter models with crimp terminals and insulation caps. Orders can be placed
with a TECO representative or directly with the TECO sales department.

Closed-Loop Crimp Terminal Size

Drive Model mﬁ:'\;‘% Terminal | Crimp Terminal Tool Insulation Cap
Ai0 R/L1- S/L2 - T/L3 |urr1 -VIT2 -WIT3| Screws Model No. Machine No. Model No.
2(14
2002 35 t(1 2)) M4 = Nichifu TT(IZC;S
R5.5-4 NH1/9
5.5 (10) TIC5.5
2005 5.5 (10) M4 R5.5-4 Nichifu NH 1/9 TIC 5.5
2010 8(8) M4 R8-4 Nichifu NOP 60 TIC 8
2025 22 (4) M6 R22-6 Nichifu NOP 60 / 150H TIC 22
2040 60 (1/0) M8 R60-8 Nichifu NOP 60 / 150H TIC 60
2060 100 (4/0) M10 R80-10 Nichifu NOP 150H TIC 80
2100 200 (4/0)*2 M10 R100-10 Nichifu NOP 150H TIC 100
2 (14) R2-4 Nichifu TiC 2
4003 3.5(12) M4 RE.64 o TIC 3.5
5.5 (10) TIC 5.5
o 3.5 (12) M4 R Nichifu TIC 3.5
5.5 (10) NH1/9 TIC 5.5
4015 8(3) M4 R84 Nichifu NOP 60 TIC 8
4030 14 (6) M6 R14-6 Nichifu NOP 60 / 150H TIC 14
4060 38 (2) M8 R38-8 Nichifu NOP 60 / 150H TIC 38
4100 80 (3/0) M10 R80-10 Nichifu NOP 150H TIC 80
4215 100 (4/0)*2 M10 R100-10 Nichifu NOP 150H TIC 100
%  Typel

During installation, all conduit hole plugs shall be removed, and all conduit holes shall be used.

Note: Contact TECO for inverter ratings 2125-2150 and 4250- 4425.
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Fuse Type
Drive Model A510 Manurfacturer; Bussmann / FERRAZ SHAWMUT
Model | Fuse Ampere Rating (A)
200 V Class Three-Phase Drives
2001 Bussmann 20CT 690V 20A
2002 Bussmann 30FE 690V 30A
2003 Bussmann 50FE 690V S0A
2005 Bussmann 50FE 690V S0A
2008 Bussmann 63FE 690V 63A
2010 FERRAZ SHAWMUT A50QS100-4 500V 100A
2015 Bussmann 120FEE / FERRAZ A50QS150-4 690V 120A / 500V 150A
2020 FERRAZ SHAWMUT A50QS150-4 500V 150A
2025 FERRAZ SHAWMUT A50QS200-4 500V 200A
2030 FERRAZ SHAWMUT A50QS250-4 500V 250A
2040 FERRAZ SHAWMUT A50Q5300-4 500V 300A
2050 FERRAZ SHAWMUT A50QS400-4 500V 400A
2060 FERRAZ SHAWMUT A50QS500-4 500V 500A
2075 FERRAZ SHAWMUT A50QS600-4 500V GOODA
2100 FERRAZ SHAWMUT A50QS700-4 500V 700A
Fuse Type
Drive Model A510 Manufacturer: Bussmann / FERRAZ SHAWMUT
Model | Fuse Ampere Rating (A)
400 V Class Three-Phase Drives

4001 Bussmann 10CT 690V 10A
4002 Bussmann 16CT 690V 16A
4003 Bussmann 16CT 690V 16A
4005 Bussmann 25ET 690V 25A
4008 Bussmann 40FE 690V 40A
4010 Bussmann 50FE 690V 50A
4015 Bussmann 63FE 690V 63A
4020 Bussmann 80FE 500V 100A
4025 Bussmann 100FE / FERRAZ A50QS100-4 690V 100A [ 500V 100A
4030 Bussmann 120FEE 690V 120A
4040 FERRAZ SHAWMUT A50QS1504 500V 150A
4050 FERRAZ SHAWMUT A50QS5200-4 500V 200A
4060 FERRAZ SHAWMUT A50QS250-4 500V 250A
4075 FERRAZ SHAWMUT A50QS300-4 500V 300A
4100 FERRAZ SHAWMUT A50QS4004 500V 400A
4125 FERRAZ SHAWMUT A50QS5004 500V 500A
4150 FERRAZ SHAWMUT A50QS600-4 500V 600A
4175 FERRAZ SHAWMUT A50QS700-4 500V 700A
4215 FERRAZ SHAWMUT AS0QS700-4 500V 700A

% Motor Over Temperature Protection

Motor over temperature protection shall be provided in the end use application.

B Field Wiring Terminals

All input and output field wiring terminals not located within the motor circuit shall be marked to indicate the
proper connections that are to be made to each terminal and indicate that copper conductors, rated 75°C
are to be used.

B Inverter Short-Circuit Rating

This inverter has undergone the UL short-circuit test, which certifies that during a short circuit in the power
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supply the current flow will not rise above value. Please see electrical ratings for maximum voltage and
table below for current.

» The MCCB and breaker protection and fuse ratings (refer to the preceding table) shall be equal to or
greater than the short-circuit tolerance of the power supply being used.

« Suitable for use on a circuit capable of delivering not more than (A) RMS symmetrical amperes
for.DiJ2.IHp in 240/ 480 V class drives motor overload protection.

Horse Power ( Hp ) Current { A ) Voltage (V)
1-50 5,000 240/ 480
51 - 200 10,000 2407480
201 - 400 18,000 240/ 480
401 - 600 30,000 2401480

< Inverter Motor Overload Protection

Set parameter 02-0 | (motor rated current) to the appropriate value to enable motor overload protection.
The internal motor overload protection is UL listed and in accordance with the NEC and CEC.

Il 02-01 Motor Rated Current

Setting Range Model Dependent
Factory Default: Model Dependent

The motor rated current parameter (02-01) protects the motor and allows for proper vector control when
using open loop vector or flux vector control methods (00-00 = 2 or 3). The motor protection parameter
08-05 is set as factory default. Set 02-01 to the full load amps (FLA) stamped on the nameplate of the
motor. The operator must enter the rated current of the motor (17-02) in the menu during auto-tuning. If the
auto-tuning operation completes successfully (17-00 = 0), the value entered into 17-02 will automatically
write into 02-0 1.
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Il 08-05 Motor Overload Protection Selection

The inverter has an electronic overload protection function (OL1) based on time, output current, and output
frequency, which protects the motor from overheating. The electronic thermal overload function is
UL-recognized, so it does not require an external thermal overload relay for single motor operation.

This parameter selects the motor overload curve used according to the type of motor applied.

08-05 Selection for motor overload protection (OL1)

xxx0b: Motor overload is invalid
xxx1b: Motor overload is valid
xx0xb: Cold start of motor overload
xx1xb: Hot start of motor overload
x0xxb: Standard motor

x1xxb: Special motor

Oxxxb: Reserved

1xxxb: Reserved

Range

Sets the motor overload protection function in 08-05 according to the applicable motor.

08-05 = ---OB: Disables the motor overload protection function when two or more motors are connected to
a single inverter. Use an alternative method to provide separate overload protection for each motor such
as connecting a thermal overload relay to 1he power line of each motor.

08-05 = --1-B: The motor overload protection function should be set to hot start protection characteristic
curve when the power supply is turned on and off frequently, because the thermal values are reset each
time when the power is turned off.

08-05 = -0—B: For motors without a forced cooling fan (general purpose standard motor), the heat
dissipation capability is lower when in low speed operation.

08-05 = -1—B: For motors with a forced cooling fan (inverter duty or VIF motor), the heat dissipation
capability is not dependent upon the rotating speed.

To protect the motor from overload by using electronic overload protection, be sure to set parameter 02-01
according to the rated current value shown on the motor nameplate.

Refer to the following "Motor Overload Protection Time" for the standard motor overload protection curve
example: Setting 08-05 = -0--B.
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Low Speed High Speed

= (>60 Hz)

E A SN 4|/ |

: N

g5 IN\sL |

S 9. AR

g 30 N = Cold san

S e N

-§ 10 | | |

= | | | Hot Start

g I I ! » Motor Load Current (%)
100%  150% 200% (02-01 = 100%)

B 08-06 Motor Overload Operation Selection

08-06 Start-up mode of overload protection operation (OL1)

0: Stop output after overload protection

Range _ ) .
1: Continuous operation after overload protection.

08-06=0: When the inverter detects a motor overload the inverter output is turned off and the OL1 fault
message will flash on the keypad. Press RESET button on the keypad or activate the reset function
through the multi-function inputs to reset the OL1 fault.

08-06=1: When the inverter detects a motor overload the inverter will continue running and the OL1 alarm
message will flash on the keypad until the motor current falls within the normal operating range.
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UL- Additional Data

Closed-Loop Crimp Terminal Size

Drive Model . Terminal | Crimp Terminal Tool Insulation Cap
2ol R/L1 - S/L2 - T/L3 |UIT1 +VIT2 -WIT3| Screws Model No. Machine No. Model No.
2125 100 (4/0) M12 R100-12 Nichifu NOP 150H TIC 100
2150 100 (4/0) mM12 R100-12 Nichifu NOP 150H TIC 100
4250 100 (4/0) M12 R100-12 Nichifu NOP 150H TIC 100
4300 100 (4/0) M12 R100-12 Nichifu NOP 150H TIC 100
4375 100 (4/0) M12 R100-12 Nichifu NOP 150H TIC 100
4425 100 (4/0) M12 R100-12 Nichifu NOP 150H TIC 100
o Typel

During installation, all conduit hole plugs shall be removed, and all conduit holes shall be used

Recommended Input Fuse Selection

Fuse Type
Drive Model A510 Manufacturer: Bussmann / FERRAZ SHAWMUT
Model Fuse Ampere Rating (A)
200 V Class Three-Phase Drives
2125 Bussmann 170M5464 690V 800A
2150 Bussmann 170M5464 690V 800A
Fuse Type
Drive Model A510 Manufacturer: Bussmann / FERRAZ SHAWMUT
Model Fuse Ampere Rating (A)
400 V Class Three-Phase Drives
4250 Bussmann 170M5464 690V 800A
4300 Bussmann 170M5464 690V 800A
4375 Bussmann 170M5466 690V 1000A
4425 Bussmann 170M5466 690V 1000A
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