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6 Protective Operation

Silectron
sistemi

6-1 List of In the event of an abnormality in the inverter, the protective function will
Protective activate immediately to trip the inverter, display the alarm name on the
) LED monitor, and the motor coasts-to-a stop. For alarm contents, see
Functions Table 6.1.1.
Keypad panel displa
Alarm Name Uil 2 Contents of operation

LED

LCD

Over current

OC1

OC DURING ACC

During

acceleration | it the inverter output current momentarily exceeds

0ocC2

OC DURING DEC

the overcurrent detection level due to an
overcurrent in the motor, or a short-circuit or a

During
deceleration

OC3

OC AT SET SPD

ground fault in the output circuit, the protective

Runnin
g function is activated.

at constant
speed

Ground fault

EF

GROUND FAULT

If a ground fault in the inverter output circuit is detected, the
protective function is activated (for 30 kW or more only).

If a ground fault occurs in an inverter rated at 25 kW or less, the
inverter is protected by the overcurrent protection.

If protection against personal injury or property damage is
required, install a ground-fault protective relay or earth-leakage
circuit breaker separately.

Overvoltage

Oou1

OV DURING ACC

If the DC link circuit voltage of the main circuit
exceeds the overvoltage detection level (400 V

During
acceleration

ou2

OV DURING DEC

series: 800 V DC) due to an increase in the regen-

Durin
9 erating current from the motor, the output is shut

deceleration

ous3

OV AT SET SPD

down.

However, protection against inadvertent
overvoltage apply (e.g., high-voltage line) may not
be provided.

Running
at constant
speed

Undervoltage

LU

UNDER-
VOLTAGE

If the DC link circuit voltage of the main circuit falls below the
undervoltage detection level (400 V series: 400 V DC) due to a
lowered power supply, the output is shut down.

If function code F14 (Restart after momentary power failure) is
selected, an alarm is not displayed. In addition, if the supply vol-
tage falls to a level unable to maintain control power, an alarm may
not be displayed.

Input
open-phase

Lin

PHASE LOSS

If the inverter is driven with any one of the three phases connected
to L1/R, L2/S and L3/T of the main circuit power supply "open," or
if there is a significant disparity between the phases, the rectifying
diodes or smoothing capacitors may be damaged, at such time an
alarm is issued and the inverter is tripped.

Overheating
of heat sink

OH1

FIN OVERHEAT

If the temperature of the heat sink rises due to a cooling fan failure,
etc., the protective function is activated.
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Keypad panel displa
Alarm Name e ls 2y Contents of operation
LED LCD

If the external alarm contacts of the braking unit, braking resistor

External or external thermal O/L relay are connected to the control circuit

alarm OH2 | EXT ALARM terminals (THR), this alarm will be actuated according to contact
off signal. When the PTC thermal protection is activated, the drive
also stops indicating this alarm.

Inverter If the temperature inside the inverter rises due to poor ventilation

internal OH3 | HIGH AMB TEMP P P ’

overheating

etc., the protective function is activated.

Overheating

If electronic thermal O/L relay (for braking resistor) function code
F13 is selected, the protective function is activated to prevent the

of braking dbH | DBR OVERHEAT . . . .
. resistor from burning due to overheating following frequent use of
resistor . .
the braking resistor.
Motor 1 The protective function is activated if the motor current exceeds
OL1 | MOTOR1 OL the preset level, provided that electronic thermal O/L relay 1
overload .
function code F10 has been selected.
If the second motor current exceeds the preset level when the
Motor 2 operation is switched to drive the second motor, the protective
overload OL2 | MOTOR2 OL function is activated, provided that electronic thermal O/L relay 2
of function code A04 is selected.
If the output current exceeds the rated overload current, the
Inverter OLU | INVERTER OL prot_ectlve fu_nctlon is activated to prowde. the_rmal protectlon '
overload against semiconductor element overheating in the inverter main
circuit.
If the fuse in the inverter is blown out following a short-circuit or
Blown fuse FUS | DC FUSE OPEN | damage to the internal circuit, the protective function is activated
(for 30 KW or more only).
Memorv error | Er1 MEMORY If a memory error occurs, such as missing or invalid data,
y ERROR the protective function is activated.
Keypad
panel com- Ero KEYPD COM If a communication error or interrupt between the keypad panel
munication ERR and control circuit is detected, the protective function is activated.
error
CPU error Er3 | CPU ERROR If ar] CPU error occurs due to noise, etc., the protective function is
activated.
. Er4d | OPTN COM ERR . . .
Option error Error when using an optional unit
Er5 | OPTION ERROR
Forced stop Er6 ggg PROCD Error when using the forced stop command
Outout If there is an open circuit or a connection error in the inverter output
Ui Er7 | TUNING ERROR | wiring during performing auto-tuning, the protective function is
wiring error .
activated.
R If an error occurs when using RS485, the protective function is
communica- | Er8 |RS485 COMERR | . & 9 e p
. activated.
tion error
Table 6-1-1  List of alarm displays and protective functions
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6-2 Alarm Reset

To release the trip status, enter the reset com-
mand by pressing the key on the keypad
panel or inputting signal from the terminal (RST)
of the control terminals after removing the cause
of the trip.

Since the reset command is an edge operation,
input a command such as "OFF-ON-OFF" as
shown in Fig. 6-2-1.

| 10 ms |

Reset command OFFI ON | OFF
Keypad panel Alarm display Normal
display I | display (operable)
Alarm
output  OFF [ ON | OFF

f

Trip
Figure 6-2-1

When releasing the trip status, set the operation
command to OFF. If the operation command is
set to ON, inverter will start operation after reset-
ting.

WARNING

If the alarm reset is activated with the
operation signal ON, the inverter will
restart suddenly, which may be dan-
gerous. To ensure safety, disable the
operating signal when releasing the
trip status, as accident may result.

Silectron
sistemi
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7 Troubleshooting

7-1 Protective function activation

1) Overcurrent

Silectron
sistemi

Overcurrent during Overcurrent during Overcurrent running at
acceleration OC1 deceleration OC2 constant speed OC3
Remove the Yes
short-circuit and ¢ Are the motor connecting terminals (U, V, W) short-circuited or grounded?
ground fault.
lNo lNo lNo
Reduce the load
or Yes e
increase the in- «— Is the load excessive?
verter capacity.
lNo No No
Can the torque
No| poost amount be No | Isthe torqu?7boost
[ reduced? ¢ correct
lYes Yes
Reduce the torque
boost.
Is the acceleration time
No setting too short
. <+ compared with the
Faulty inverter P load? v
or error
due to noise. Yes No | Is the deceleration time
Consult with < setting too short
Bonfiglioli Group - compared with the
Silectron sistemi load? v
division.
Yes No | Has the load changed
< suddenly?
Yes
v
Yes Can the acceleration
¢ time setting be
Prolong time prolonged? v
settings No ves | Can the deceleration
< time setting be
prolonged?
No
v
The braking method
o Reduce the load or requires inspection. Reduce the load or
» | increase the inverter Contact Bonfiglioli increase the inverter
capacity. Group - Silectron siste- capacity.
mi division.
7 Troubleshooting
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2) Ground fault

‘ Remove the grounded part.

T Yes

Silectron
sistemi

Ground fault EF

Is a part in the inverter output circuit | No

(cable, motor) grounded?

Faulty inverter or error due to noise.
Contact Bonfiglioli Group - Silectron sistemi
division

3) Fuse blown

Fuse blown FUS

Possibly short-circuit within the inverter. Contact Bonfiglioli Group - Silectron sistemi

division
4) Overvoltage
acceleration OU1 deceleration OU2 stant speed OU3
Reduce the
supply
oltage to less N _ e
t\l/1an t%e speci- | < ° Is the power supply voltage within the specified value?
fied
upper limit.
lYes lYes lYes
Does OU activate when the load is suddenly removed? Yes
lNo lNo lNo
_ Faulty NO | hoes the main circuit DC link circuit voltage exceed the protection level?
inverter or
error due to
noise. lYes lYes lYes
Contact
GBoanSJ“%'! Does OU alarm
roup - Si- i
Iectronpsistemi INO :géglitgrivohneins Can the deceleration time be prolonged? Yes
division. completed?
lYes No No
Can the
acceleration time Yes » | Prolong.
be prolonged? .
lNo
v v
Reduce. YI s Can the moment of load inertia be reduced?
No No No
v
Consider using a
. . . No braking system
Is the braking device or DC brake function in use? N or DC brake
function.
lYes lYes lYes
Inspect the braking method. Contact Bonfiglioli Group - Silectron sistemi
division.
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Silectron

5) Low voltage

sistermi

Has a (momentary) Yes Reset and restart
Low voltage LU —| power failure occurred? | —p operation.
l No
Faulty of inverter control
Faulty parts or loose connection Yes Replace the faulty part c:}rg?gteo;tecrr%ro?:tjgctto
in the power circuit? — | and repair the connection. Bonfi‘glioli. Group -
Silectron sistemi division.
No
Yes
- ; Is the main circuit DC
Is the power Is there a load requiring a Does LU activate when voltage (between P-N)
supply voltage | Yes large starting current No the circuit breaker or No | hergthan the detection
within the —>»| within the same power | —| magnetic contactor is —> 9 level specified
specified value? distribution group? switched on? in Sect?on 6-1?
lNo l Yes l Yes l No
The inverter may be faulty.
Modify power distribution system to satisfy Is power transformer Yes Contact
the specified value. capacity adequate? —> Bonfiglioli Group -
Silectron sistemi division.

6) Overtemperature at inside air and overheating at heatsink.

Overtemperagﬂg atinside air Overheating at heatsink OH1
Check the temperature of the heat-
sink using the alarm information dis-
played on the keypad panel.
: A Faulty detection circuit on PCB.
Does the heatsink temperature indi- | Yes | ™ Contact Bonfigiioli Group -
) Silectron sistemi division.
lNo
Is the load excessive? Yes| Reduce the load.
v lNo
Is the cooling fan rotating? Nol Replace the cooling fan.
lYes
Is the cooling air passage blocked? Yes| Remove obstacles.
l No
. L Faulty inverter or error due to noise,
Isthe amblesntéimg:trigtrge withinthe | Yes etc. Contact Bonfiglioli Group
P ’ > - Silectron sistemi division.

lNo

Arrange peripheral conditions to
meet the specification.
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7) External thermal relay tripped

External thermal relay tripped OH2

|

Is PTC MODE H26 enabled?

lNo

lYes

Silectron
sistemi

Is data input to the control
terminals THR-X1 to X97? Incorrect motor
Are alarm signals from | No | Connect the alarm sig- A Yes load or inadequate
external equipment input | —p nal contact. Is PTC operating? —> cooling.
to the terminals Check the motor side.
and the P24?
lYes l No
Is the alarm function of Remove the cause
the external equipment No of alarm function Is PTgolﬁ\e’?:ltlH,,ﬂ set | No Set to correct value.
operating correctly? » activation. v »
lYes lYes
Faulty inverter or error
due to noise, etc. Is the external circuit
Contact (including constants) No Cgftr;grr?atfcgfc%lftlar
Bonfiglioli Group - regular? > ’
Silectron sistemi division.

lYes

Faulty inverter or error
due to noise, etc.
Contact Bonfiglioli

Group - Silectron siste-

mi division.

8) Inverter unit overload and motor overload

| Inverter unit overload OLU | | Motor overload OL1, OL2

Do the characteristics of the
electronic thermal O/L relay and No Connect :Xttr;?ggﬁl OlL relay
motor overload match? > Y-
lYes
Is the electronic thermal O/L relay | No
setting correct? N Set to the correct level
Yes
v
No Faulty inverter or error due to noise,
Is the load excessive? etc. Contact Bonfiglioli Group - Si-
> lectron sistemi division.
l Yes
Reduce the load or increase invert-
er capacity.
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9) Memory error Er1, Keypad panel communication error Er2, CPU error Er3

| Er1, 2, 3 indicated. Abnormal display or indication goes out. |

v

’ Turn the power off then on again after the CHARGE lamp (CRG) goes off. ’

v

Is disappeared an error code on the LED monitor?

No Inverter may be faulty.
N Contact Bonfiglioli Group -
Silectron sistemi division.

* Yes

‘ Inverter is normal. Continue operation. ‘

10) Output wiring error

| Output wiring error Er7 |

v

‘ Did the error occur during tuning? ‘

+Yes + No

Is The U, V, W terminal

wiring not connected | Yes | Connect correctly or Are ?r:zfglrr;gsius?grand Yes | Connect correctly or
or is there an —» | replace the cable. ; o | —P replace the cable.
open circuit? connected incorrectly?

*No *No

Faulty inverter or error

due to noise, etc.
(Lhnilég%/gﬁg lrz)aor;eel Yes Secure the connector. Contact Bonfiglioli
) < Group - Silectron siste-
mi division.

+No

Is connection between .
control terminals FWD, Yes Ec;iit:gtitohr?
REV - P24 enabled? > )

+N0

Faulty inverter or error
due to noise, etc.
Contact Bonfiglioli

Group - Silectron siste-

mi division.

11) Input phase loss

| Input phase loss Lin

v

Are all main circuit power supply terminals L1/R, L2/S No
and L3/T connected to the power supply? —> Connect all three phases.
*Yes
Are there loose screws on the terminal block? Yesl Tighten the screws on the terminal block.
* No
Is there a significant imbalance voltage Yes | Faulty inverter or error due to noise, etc. Contact
between phases? —> Bonfiglioli Group - Silectron sistemi division.
* No
Faulty inverter or error due to noise, etc.
Contact Bonfiglioli Group - Silectron sistemi division.
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7-2 Abnormal motor rotation
1) If motor does not rotate
Are the circuit breaker
Charge lamp (CRG) No | andma :
: : gnetic contactor | No
Motor does not rotate. —> lights e}irz;dh{_SClﬁ)’r)nonltor —»| onthe power supply | —p Turn on.
’ side switched on?
lYes l Yes
Check for problems
Ren;f;\/rfnt?fngzgze o Is the LCD monitor Are the voltages on the (low voltage, an
o Yes - - power terminals No open-phase, a loose
activation displaying an alarm RIL1 S/L2 T/L3 ti
and reset the alarm <+ mode screen? ( y ; ) —> connection, poor
then run the motor. normal? contact) and remedy
) accordingly.
l No l Yes
Is operation method the No
keypad panel or control Connect.
terminal input? ) >
Is a jumper or DC
Keypad Control reactor connected be-
panel terminals tween terminals
P1and P(+)? Inverter may be faulty.
If no error is detected, Yes Contact Bonfiglioli
continue operation. — | Group - Silectron siste-
mi division.
T Yes
Are external wiring
Does the motor run if Was the forward or between control
FWD or REV is No reverse operation No circuit terminals FWD, Yes R‘seveli?:ﬁ ct)??eEUHy
pressed? ¢ command given? »| REV - P24 connected > y-
correctly?
Yes Yes
| No o~ No
»
Press the "Up" key
and set the frequency.
T Yes
Does the motor start
when the "Up" key [Alis |N° Has ét;(e;;rggtu?ency Nol NOI Correct the wiring error.
pressed? ’ Is the external wiring
between control
| Yes Yes terminals 13, 12, 11, C1
No > and V2 or between
X1-X9 and P24 for the
Are the frequency mlljltistep frequencyé Replace the faulty
limiter (High) and the selection connecte frequency setting POT
Set tgoerrféiﬂuency Yes | frequency sefting lower correctly? Yes | (VR), signal converter,
Y- < than the starting > switch, or relay
frequency? contacts as required.
No
(Continued)
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No (Continued)

Faulty motor

Are the inverter output
terminals (U, V, W)
provided with the proper
voltage?

Inverter may be faulty.
Contact Bonfiglioli

—| Group - Silectron siste-

mi division.

fuo

l Yes

Are the cables to the

. Yes -
Excessive load? motor connected Correct the wiring error.
< correctly? >
l Yes
The load is excessive,
resulting in motor lock.
Reduce the load and
Is the gﬂr:itF%OSt set | Yes | check that the brake is
v > released
(if a mechanical brake
is used).
No

‘ Raise the torque boost. ‘

Note: Monitor the operation command or fre-
quency setting values, etc., on the LED or
LCD monitor after selecting the respec-

tive functions.

mands are issued:

Silectron
sistemi

The motor does not rotate if the following com-

e An operation command is issued while the
coast-to-stop or DC braking command is out-

put.

e A reverse operation command is issued with
the "HO8 Rev. phase sequence lock" value

setto 1.

7 Troubleshooting
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2) If the motor rotates but the speed does not change
The motor rotates but Is the maximum Yes
the speed does not —p| frequency setting too Increase the setting.
change. low? >
l No
Is the higher or lower
. Yes - Set the
Change the setting. frequency limiter
> ¢ activating? frequency.
No
TYes l T Yes
c
£ '% Does the speed
Is the timer timing 25 Keypad panel operation change when | No
too long? &5 Which frequency > th_et orég(?ay
<4+ ist pressed”
setting methodis used: P
No keypad panel, analog
Yes signal, multistep
frequency, or UP /
DOWN control? Can the
. Is the pattern operation ) frequency
< Is the pattern operation activated? Analog signal setting signal | Yes
complete? »| (Oto +10V, | —p
4 to 20 mA)
be changed?
No Multistep No
frequency
Yes UP/DOWN
Are the external
. Are the external connections
arﬁjr%:!:l eellgrczftligga::?nr:a s connections between | No Correct the No | between control
— identical? X1-X9 and P24 —> connection error. <4—| terminals 13, 12,
’ correct? 11 V2 and C1
correct?
No l Yes lYes
Replace the faulty
Arothe Teduendes | o | Change the froquency | | Tguenseling
frequency different? setting. signal converter
as required.

;lYeS <

Faulty inverter or error
due to noise, etc.

Is the acceleration or

Contact Bonfiglioli NO | jeceleration time set
Group - Silectron siste- ¢ too long?
mi division.
lYes
Change the time
setting to conform to
load values.

In the following cases, changing the motor speed
is also restricted:

e Signals are input from control terminals both
12 and C1 when "F01 Frequency command
1" and "C30 Frequency command 2" are set
to 3, and there is no significant change in the
added value.

The load is excessive, and the torque limiting
and current limiting functions are activated.
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3) If the motor stalls during acceleration

Silectron
sistemi

correctly?

—| Contact Bonfiglioli Group -
Silectron sistemi division.

The motor stalls during Is the acceleration time | Yes :
acceleration. —> to short? — Prolong the time.
*No
; ; Contact Bon-
Is the inertia moment of the i
Yes : Yes | figlioli Group -
- ? ; ;
motor or tgit\a/;c’;ad exces ) Is an special motor used* »| Silectron siste-
’ mi division.
+No +No
Use a thicker cable N
between the inverter and | Yes Has the motor terminal %??huecﬁ)g]deg;ei’:é?emag;n&rg
the motor or shorten the | ¢— voltage dropped? ; :
cable length. inverter capacity.
*No
Reduce the torque of the
load or increase the Yes | Isthe f;gggsﬁ,f;?e load
inverter capacity. ¢ ’
wNo
Faulty inverter or error due
Is the torque boost set Yes to noise, etc.

+No

Increase the torque boost.

4) If the motor generates abnormal heat

Note: Motor overheating following higher fre-
quency setting is likely the result of cur-

rent waveform.

Contact Bonfiglioli Group - Silectron siste-

mi division.

The motor generates abnormal ao | Yes
heat. N Is the torque boost excessive? ) Reduce the torque boost.
*No
Has the motor been operated Yes Use a motor exclusive to
continuously at a very low speed? | —p the inverter.
*No
. Yes | Reduce the load or increase motor
? .
Is the load excessive? ) capacity.
*No
Is the inverter output voltage Yes
(at terminals U, V, W) balanced? | —p Faulty motor
*No
Faulty inverter or error due to
noise, etc.
Contact Bonfiglioli Group - Si-
lectron sistemi division.
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8 Maintenance
and
Inspection

8-1 Daily
Inspection

8-2 Periodical
Inspection

AWARNING

Silectron
sistemi

Proceed with daily inspection and periodic inspection to prevent mal-
function and ensure long-term reliability.
Note the following:

During operation, a visual inspection for abnormal operation is complet-
ed externally without removing the covers

The inspections usually cover the following:

1) The performance (satisfying the standard specification)
is as expected.

2) The environment satisfies standard specifications.
3) The keypad panel display is normal.
4) There are no abnormal sounds, vibrations, or odors.

5) There are no indications of overheating or no discoloration.

Periodic inspections must be completed after stopping operations, cut-
ting off the power source, and removing the surface cover.

Note that after turning off the power, the smoothing capacitors in the DC
section in the main circuit take time to discharge. To prevent electric
shock, confirm using a multimeter that the voltage has dropped below
the safety value (25 V DC or below) after the charge lamp (CRG) goes
off.

1. Start the inspection at least five minutes after turning off the power
supply for inverter rated at 25 kW or less, and ten minutes for in-
verter rated at 30 kW or more. (Check that the charge lamp (CRG)
goes off, and that the voltage is 25 V DC or less between terminals
P(+) and N(-). Electric shock may resulit.

2. Only authorized personnel should perform maintenance and com-
ponent replacement operations (remove metal jewelry such as
watches and rings and use insulated tools).

3. Never modify the inverter.
Electric shock or injury may result.
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Check parts Check items How to inspect Evaluation Criteria

Environment

1) Check the ambient temperature,
humidity, vibration, atmosphere (dust,
gas, oil mist, water drops).

2) Is the area surrounding the equip-
ment clear of foreign objects.

1) Conduct visual inspec-
tion and use the meter.
2) Visual inspection

1) The specified
standard value
must be satisfied.

2) The area is clear.

Keypad panel

1) Is the display hard to read?
2) Are the characters complete?

1), 2)
Visual inspection

1), 2)
The display can
be read and is not
abnormal.

1) Is there abnormal sound or vibration?
2) Are nuts or bolts loose?

1) Visual and aural

Structure such | 5 | 4,6 deformation or damage? Inspection 1), 2), 3), 4), 5)
as a frame or . . 2) Tighten.
4 |s there discoloration as a result of Not abnormal
cover . 3), 4), 5)
overheating? Visual inspection
5) Are there stains or dust? P
1) Are there loose or missing nuts or 1),2), 3)
bolts? T
2) Are there deformation, cracks, 1) Tighten. Nog?tabnormal
Common damage, and discoloration due to 2), 3) Discolloration of the
overheating or deterioration in the Visual inspection bus bar does not
equipment and insulation? indicate a problem
3) Are there stains and dust? P )
1) Isthere discoloration or distortion of a
Conductor conductor due to overheating? 1), 2) 1), 2)
and wire 2) Are there cracks, crazing or Visual inspection Not abnormal
discoloration of the cable sheath?
IEZEmal Is there damage? Visual inspection Not abnormal
= 1).2)
3 1) Is there electrolyte leakage, . . .
o . . . . Visual inspection
5 discoloration, crazing, or swelling of 3) * Estimate life expect- 1), 2)
£ - the case? _EXP Not abnormal
T || ShreEiiig 2) Is the safety valve not protruding or ancy from mainte- 3) C it
= capacitor y hotp 9 nance information and ) apacitance
are valves protruding too far? ; 2 initial
3) Measure the capacitance if rom measurements value x 0.85
using capacitance '
necessary. i .
measuring equipment.
1) Visual and olfactory in-
spection 1) Not abnormal
1) Is there unusual odor or damage to |2) Conduct a visual 2) Less than about
Resistor the insulation by overheating? Inspection or use a +10 % of the
2) Is there an open circuit? multimeter by indicated
removing the connec- resistance value
tion on one side.
UIEIEeii> Is there abnormal buzzing Aural, olfactory,
er and ” . . . Not abnormal
reactor or an unpleasant smell? and visual inspection

8 Maintenance and Inspection
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Check parts Check items How to inspect Evaluation Criteria
2::3‘ Magnetic
5 con%uctor 1) Is there rattling during operation? 1) Aural inspection 1), 2)
c 2) Are the contacts rough? 2) Visual inspection Not abnormal
‘s |and relay
=
1) Are there any loose screws or 1) Tighten.
= connectors? 2) Visual and olfactory
§ Control PC 2) Is there an unusual odor or inspection
G board and discoloration? 3) Visual inspection 1), 2), 3), 4)
e connector 3) Are there cracks, damage, 4) * Estimate life expect- Not abnormal
S deformation, or excessive rust? ancy by visual inspec-
O 4) Is there electrolyte leakage or tion and maintenance
damage to the capacitor? information
1) Aural and visual in-

spection. Turn manu-
= 1) Is there abnormal sound or vibration? iasuzf(gonflrm e power 1) The fan must ro-
2 . 2) Are nuts or bolts loose? o tate smoothly.
@ | Cooling fan - - 2) Tighten.
% 3) Is there discoloration due to . . . 2), 3)
o) overheating? 3) Visual inspection Not abnormal
£ ' 4) * Estimate life expect-
S ancy by maintenance
o information

Ventilation !S there foreign matter on the heat sink or Visual inspection Not abnormal
intake and exhaust ports?

Table 8-2-1  Periodical inspection list

*

Estimation of life expectancy based on main-  Note: If equipment is stained, wipe with a clean
tenance information cloth.

The maintenance information is stored in the Vacuum the dust.

inverter keypad panel and indicates the elec-

trostatic capacitance of the main circuit ca-

pacitors and the life expectancy of the

electrolytic capacitors on the control PC board

and of the cooling fans. Use this data as the

basis to estimate the life expectancy of parts.
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1) Determination of the capacitance of the main

circuit capacitors

This inverter is equipped with a function to au-
tomatically indicate the capacitance of the ca-
pacitors installed in the main circuit when
powering up the inverter again after discon-
necting the power according to the prescribed
conditions.

The initial capacitance values are set in the
inverter when shipped from the factory, and
the decrease ratio [%] to those values can be
displayed.

Use this function as follows:

. Remove any optional cards from the inverter.
Also disconnect the DC bus connections to
the main circuit P(+) and N(-) terminals from
the braking unit or other inverters if connect-
ed. The existing power-factor correcting re-
actor (DC reactor) need not be disconnected.
A power supply introduced to the auxiliary in-
put terminals (RO, TO) that provides control
power should be isolated.

. Disable all the digital inputs (FWD, REV, X1-
X9) on the control terminals. Also disconnect
RS485 communication if used.

Turn on the main power supply. Confirm that
the cooling fan is rotating and that the inverter
is not operating. (There is no problem if the
"OH2 External thermal relay tripped" trip func-
tion is activated due to the digital input termi-
nal setting off).

. Turn the main power off.

. Turn on the main power again after verifying
that the charge lamp is completely off.

. Open the maintenance information on the
keypad panel and confirm the capacitance
values of the built-in capacitors.

sistermi

2) Life expectancy of the control PC board

The actual capacitance of a capacitor is not
measured in this case. However, the inte-
grated operating hours of the control power
supply multiplied by the life expectancy coef-
ficient defined by the temperature inside the
inverter will be displayed. Hence, the hours
displayed may not agree with the actual oper-
ating hours depending on the operational en-
vironment.

Since the integrated hours are counted by
unit hours, power input for less than one hour
will be disregarded.

3) Life expectancy of cooling fan

The integrated operating hours of the cooling
fan are displayed. Since the integrated hours
are counted by unit hours, power input for
less than one hour will be disregarded.

The displayed value should be considered as
a rough estimate because the actual life of a
cooling fan is influenced significantly by the
temperature.

Parts Level of judgment
Capacitor in main 85 % or less of the initial
circuit value

Electrolytic capacitor

on control PC board 61,000 hours

40,000 hours
(4.0 kW or less),

Cooling fan 25,000 hours

(Over 5.5 kw) "

Table 8-2-2 Rough estimate of life expectancy using
maintenance information

1) Estimated life expectancy of a ventilation-fan at
inverter ambient temperature of 40 °C.
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8-3 Measurement
of Main
Circuit Elec-
trical Quantity

Silectron
sistemi

The indicated values depend on the type of meter because the har-
monic component is included in the voltage and current of the main cir-
cuit power (input) and the output (motor) side of the inverter. When
measuring with a meter for commercial power frequency use, use the
meters shown in Table 8-3-1.

The power-factor cannot be measured using power-factor meters cur-
rently available on the market, which measure the phase difference be-
tween voltage and current. When power-factors must be measured,
measure the power, voltage, and current on the input side and output
side, then calculate the power-factor using the following formula:

Power [W]

Power - factor = x100 [%
3 x Voltage [V] x Current [A] %l
DC link circuit
Input (power supply) side Output (motor) side voltage
(P(+) - N(-))
ltem |Voltage Current Voltage Current
Meter Ammeter Voltmeter | Powermeter | Ammeter Voltmeter | Powermeter | DC voltmeter
name AR s T VR S T WR, s, T Au, v, w Vu,v,w Wu, v, w \")
Meter | Moving-iron Rect|f_|er or Digital Moving- Rectifier Digital Moving-coil
type type moving- power iron type type power meter type
iron type meter
Symbol g % R g ]
£ 5
Table 8-3-1  Meters for measuring main circuit
Note: When measuring the output voltage using a rectifier type meter,
an error may occur.
Use a digital AC power meter to ensure accuracy.
()
Power\) Motor
supply
®) M
®
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8-4 Insulation
Test

sistermi

Avoid testing an inverter with a megger because an insulation test is
completed at the factory. If a megger test must be completed, proceed
as described below. Use of an incorrect testing method may result in
product damage.

If the specifications for the dielectric strength test are not followed, the
inverter may be damaged. If a dielectric strength test must be complet-
ed, contact Bonfiglioli Riduttori - Silectron sistemi division.

1) Megger test for the main circuit

1.

2.

?)%G

Use a 500 V DC type megger and isolate the main power before
commencing measurement.

If the test voltage is connected to the control circuit, remove all con-
nection cables to the control circuit.

. Connect the main circuit terminals using common cables as shown

in Fig. 8-4-1.
Execute the megger test only between the common cables connect-
ed to the main circuit and the ground (terminal &G).

. A megger indicating 5 MQ or more is normal. (This is the value

measured with an inverter only).

L1/R L2/S L3/TDB P1 P+ N U V W

JITYYTTYYY

o

é Megger

Figure 8-4-1 Megger test

2) Insulation test in the control circuit

—_

A megger test and a dielectric strength test must not be performed
in the control circuit. Prepare a high resistance range multimeter for
the control circuit.

Remove all external cables from the control circuit terminals.

Conduct a continuity test between grounds. A result of 1M or more
is normal.

3) Exterior main circuit and sequence control circuit

Remove all cables from inverter terminals to ensure the test voltage
is not applied to the inverter.
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8-5 Parts Replacement

The life expectancy of a part depends on the
type of part, the environment, and usage condi-
tions. Parts should be replaced as shown in Ta-
ble 8-5-1. Check the actual state of fans and
capacitors as described on page 8-4.

Standard
Part name period for Comments
replacement
Cooling fan 3 years Exchange
for a new part.
Exchange
Smoothing 5 vears for a new part
capacitor y (determine after
checking).
. Exchange
Electr.olytlc for a new PC board
capacitor on 7 years (determine after
the PC board .
checking).
Fuse 10 years Exchange
for a new part.
Other parts i Determine after

checking.

Table 8-5-1 Part replacement

8-6

1)

sistemi

Inquiries about Products and
Product Guarantee

Inquiries

If there is damage, a fault in the product, or
questions concerning the product, contact
your local distributor or nearest Bonfiglioli Ri-
duttori - Silectron sistemi division:

a) Inverter type

b) Serial No. (equipment serial number)

c) Purchase date

d) Inquiry details (e.g., damaged part, extent
of damage, questions, status of fault)

Product guarantee

The product guarantee is 12 months from de-
livering.

However, the guarantee will not apply in the
following cases, even if the guarantee term
has not expired:

. Damage was caused by incorrect use or inap-

propriate repair and modification.

. The product was used outside the standard

specified range.

. Damage was caused by dropping the product

after purchasing or damage during transpor-
tation.

. Damage was caused by an earthquake, fire,

flooding, lightning, abnormal voltage or other
natural calamities and secondary disasters.
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