GSX600

Sileciron

sistemi
5 Selecting Function
5-1 Function Selection List
F: Fundamental functions
Func- Change User
tion Name Setting range Unit er.]' Fact_ory during set-
code unit | setting | opera- .
. ting
No. tion
. 0: Data change enabled,
FOO |Data protection 1: Data protected - - 0 X
0: Key operation (2] [V]key)
1: Voltage input (terminal [12])
(0 to +10VDC)
F01 Frequency 2: Current input (terminal[C1]) ) ) 4 X
command (4 to 20mADC)
3: Voltage input + current input
(terminals[12]+[C1])
4: Analog (VR built in inverter)
0: Key operation
(rotation direction: By terminal block)
. 1: External signal (digital input)
F02 Operation 2: Key operation - - 2 X
method .
(forward rotation)
3: Key operation
(reverse rotation)
Fo3 | Maximumout g5 501z Hz | 1 50 X
put frequency
FO04 |Base frequency |25 to 120Hz Hz | 1 50 X
F05 0
- Data cannot be changed. - - -
F06 0
Acceleration 0.0 t0 60.0s
=0 time 0.01 second is set when 0.0 is specified. s |01 6.0 O
Fog | Deceleration 14 4460 0s s 01| 60 o
time
0,1 : Variable torque characteristic
FO9 | Torque boost 2 to 31: Constant torque characteristic ) 1 13 o

Change during operation: X = impossible, A\ = possible (enabled by using ), O = possible (enabled by using V)
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Change
Function . .. | Min. | Factory | during User
code No. NS S g it unit | setting opera- | setting
tion
Electronic 0: Inactive
thermal overload | 1: Active (for selfventilated 4-pole standard
F10 - - 1 A
relay for motor motor)
(Select) 2: Active (for servoventilated 4-pole motor)
Typical
F11 (Level) 20 to 135% of inverter rated current A |0.01 V:_';ggf A
motor
(Thermal
F12 time 0.5 to 10.0min min | 0.1 5.0 yaN
constant)
0: Inactive (Trip and alarm when power fail-
ure occurs)
Restart after mo- 1: Inactive (Trip and alarm when power re-
F14 mentary power covers) - - 0 X
. 2: Active (Momentarily stops and restarts at
failure (Select) . .
setting frequency of before power failure)
3: Active (Momentarily stops and restarts at
starting frequency)
Frequency
F15 limiter 0 to 120Hz 70 o)
(High) Hz 1
F16 (Low) 0 to 120Hz 0 o)
17 (Cf;;";re Lenc 0: For 0to 10VDC (4 to 20 mA DC) o 0 X
_requency 1: For 0 to 5VDC (4 to 12 mA DC)
setting signal)
F18 Bias frequency -120 to 120Hz Hz 1 0 O
DC injection brake
F20 (Starting Fixed to 3Hz Hz - 3.0 -
freq.)
F21 (Level) 0 to 100% % 1 50 o)
F22 (Braking 0.0's (Inactive), 0.1 t0 30.0 s s | 01| 00 o
time)
Fp3 |Starting 1to 6Hz Hz | 1 1 X
frequency
F24 - Data cannot be changed. - - 0.0 -
F25 Stop frequency 1to 6Hz Hz 1 1 X

Change during operation: X = impossible, A\ = possible (enabled by using ), QO =possible (enabled by using V)
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Func- Change User
tion Name Setting range Unit M”.]' Fact_ory CImlig] set-
code unit | setting | opera- .
f ting
No. tion
Motor sound 0 to 15kHz
e (carrier freq.) | 0.75kHz is set when 0 is specified kHz| 1 15 o
0: Level 0 1: Level 1
i (soundtone ) |5 | cvel 2 3: Level 3 ) ) 0 O
FM terminal
F30 (Voltage 0 to 200% % 1 100 O
adjust)
0: Output frequency
. 1: Output current
- (Function) 2: PID feedback amount ) ) 0 A
3: DC link circuit voltage
30Ry operation |0: Excited when tripped
F36 : . - - 0 X
mode 1: Normally excited
E: Extension Terminal Functions
Func- Change User
tion Name Setting range Unit M”.]' Fact_ory CImlig] set-
code unit | setting | opera- .
f ting
No. tion
EO1 | X1 terminal - - 0 X
E02 (function _ _ 2 X
selection)
X2 terminal .
(function Use the code values listed below to select
. [X1], [X2] and [X3] terminal functions.
E03 selection) _ _ 3 X
X3 terminal
(function
selection)
0: Multistep frequency 1 (SS1)
1: Multistep frequency 2 (SS2)
2: Coast-to-stop command (BX)
3: Alarm reset (RST)
4: External alarm (THR)
5: Write enable command for keypad
(WE-KP)
6: PID control cancel (Hz/PID)
7: Link operation selection (LE)

Change during operation: X = impossible, A\ = possible (enabled by using ), O = possible (enabled by using V)
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C: Control Functions of Frequency
Func- Change User
tion Name Setting range Unit M"?' Fact.ory CITIIf set-
code unit | setting | opera- .
g ting
No. tion
Cco1 Jump frequency1 1 0 @)
Cco02 2 |0to 120Hz Hz | 1 0 e}
C03 3 1 0 0]
C04 (Hysteresis) |0 to 30Hz Hz | 1 3 0]
Multistep
C05 frequency 1 0.1 0.0 0]
W 2 0.0 to 120Hz Hz 01 0.0 o
co7 3 0.1 0.0 e}
P: Motor Parameters
Func- Change
tion . .. | Min. | Factory | during Lk
Name Setting range Unit " : set-
code unit | setting | opera- .
. ting
No. tion
Motor
POO | characteristics |21 10 T 2 o
H: High Performance Functions
Func- Change User
tion Name Setting range Unit M".]' Factlory during set-
code unit | setting | opera- .
. ting
No. tion
HO1 | Operation time | Operation time accumulation 1I-(|)r0 1 0 -
HO2 | Trip history The contents of thg last four alarms are i ) . )
displayed sequentially.
Data 1: Initialized
HO3  1initialization (return to factory setting value) i ) 0 X

Change during operation: X = impossible, A\ = possible (enabled by using ), QO =possible (enabled by using V)
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Func- Change User
tion Name Setting range Unit M”.]' Fact_ory CImlig] set-
code unit | setting | opera- .
f ting
No. tion
0: No retry
HO4 | Retry (count) |41 Retry (Count s fixed to 5.) o 0 A
Cooling fan on/ |0: Inactive
HO6 | ¢t control 1: Active ) ) 0 A
0: Inactive
Hoo | FIB control 1. Active (forward operation) - 0 X
(Mode select) | 5 . .
2: Active (reverse operation)
0: Terminal [12]
(0 to +10VDC) Input
H21 (Feedback 1. Terminal [C1] ) ) 1 X
signal select) (4 to 20mADC)Input
2: Terminal [12]
(+1 to +5VDC) Input
H22 (P-gain) 0.01 to 10.0 times (1t01000%) - 10.01| 0.01 O
. 0.0s : Inactive
H23 (I-gain) 0.1 to 999s s | 0.1 0.0 O
. 0.00s : Inactive
H24 (D-gain) 0.01 to 10.0s s |0.01| 0.00 O
(Feedback
H25 filter) 0.0 to 60.0s s | 01 0.5 O
O: Optional Functions
Func- Change User
tion Name Setting range Unit er.]' Fact_ory - set-
code unit | setting | opera- .
. ting
No. tion

. . 0: Option inactive
Option selection 1: Option active

S (R5485 Set 0 when the optional RS485 o 0 A
communication)

communication unit is not used.

001 Station address |1 to 31 - - 1 A

Change during operation: X = impossible, A\ = possible (enabled by using ), O = possible (enabled by using V)
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Func- Change
tion Min. | Factory | during e
Name Setting range Unit " . set-
code unit | setting | opera- .
g ting
No. tion
0: Er8 trip with eight continuous commu-
nication errors or check sum errors
1: Er8 trip after the time (003) set in the
timer elapses with eight continuous
Selection of communication errors or check sum
002 operationinerror errors - - 0 A
occurrence 2: Er8 trip if communication does not re-
cover until the time (003) set in the tim-
er elapses
3: Retry and operation continuation with
communication or check sum error
003 |Selectionoftime |y qnq s | 1 2 A
set in timer
Transmission 0: 19200bps  1: 9600bps
o004 rate 2: 4800bps 3: 2400bps - - 1 A
4: 1200bps
005 |Datalength —y.gpis 1:7bits -] o A
selection
Parity bit 0: No parity  1: Even parity i )
el selection 2: Odd parity 0 A
o007 | Stop bit selection | 0:2bits 1:1bit - - 0 A
Communication
008 |discontinuation |0: No detection,1 to 60s (S 1 0 A
detection time
o0g |Response 0.00 to 1.00 s |0.01| 0.01 v
interval
RS485 0: Selection of frequency setting
command selec- selected with FO1
010 : . . . - - 0 X
tion (frequency |1: Selection of frequency setting
setting) from RS485
RS485 0: Selection of operation command
command selec- selected with FO2
o11 . . . . - - 0 X
tion (operation | 1: Selection of operation command from
command) RS485
Table 5-1-1  Table of Function Selection List
Note: For details on "001" to "011", refer to the instruction manual that came with the optional

RS485 serial communication unit.

Change during operation: X = impossible, A\ = possible (enabled by using ), QO =possible (enabled by using V)
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5-2 Details of Each Function

Data protection

Factory setting CETIE d_urlng
operation
0 X

Set data can be locked to prevent it from being
changed by mistake when using the keypad
panel:

| [ o] Data can be changed.

1| Data is protected.
Data is changed when the +[Alor V] key

are pressed simultaneously.

Frequency command

Factory setting CETIES c_iurlng
operation
4 X

The following five values can be selected:

[ [ ]o] Key operation [\ [\/|key]
[ [ [1] Voltage input

(terminal 12) (0 to + 10VDC)

H Current input

(terminal C1) (4 to 20mADC)

Voltage input (terminal 12)
t

+ current input (terminal C1)

Analog setting (POT built in inverter)

ACAUTION

High-speed operation can be set by
the inverter easily. Carefully check the
limit of the motor and machine before
changing the setting.

Otherwise injuries could occur.

Change during operation: X = impossible, A = possible (enabled by using ), @)

sistemi
Operation method
. Change during
Factory setting operation
2 X

The following four values can be selected: refer
to Table 2-3-3.

| | o] Key operation [ RUN| key]

The motor runs when the key is
pressed and decelerates to stop when

the key is pressed. The direction
of rotation depends on the FWD and
REV terminals as follows.

When the external power supply is
used (Set SW7 at CM.)

+24 to +27 VDC

supplied to FWD - P24/CM: Forward
+24 to +27 VDC

supplied to REV - P24/CM: Reverse
Operation is impossible when

+24 to +27 VDC is supplied to both or
none of FWD - P24/CM and

REV - P24/CM.

When the internal power supply is used
(Set SW7 at P24.)

FWD - P24/CM short-circuited: Forward
REV - P24/CM short-circuited: Reverse
Operation is impossible when both the
FWD and REV terminals or none of
them are short-circuited with the
P24/CM terminal.

= possible (enabled by using [A] [V))
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| | [1] External signal operation (Digital input)

12

HEEl

Note:

(FWD, REV)

When the external power supply is
used (Set SW7 at CM):

Forward operation with +24 to +27 VDC
supplied to FWD - P24/CM and decel-
eration to stop with them open.
Reverse operation with +24 to +27 VDC
supplied to REV - P24/CM and deceler-
ation to stop with them open.

No operation with +24 to +27 VDC
supplied to both FWD - P24/CM and
REV - P24/CM.

When the internal power supply is used
(Set SW7 at P24):

Forward operation with FWD - P24/CM
short-circuited and deceleration to stop
with them open.

Reverse operation with REV - P24/CM
short-circuited and deceleration to stop
with them open.

No operation with both FWD - CM and
REV - CM short-circuited.

Keypad operation
(forward rotation) [[ RUN | key]

The motor runs forward when the

key is pressed and decelerates-
to-stop when the key is pressed.
FWD and REV terminal input is ig-
nored.

Keypad operation
(reverse rotation) [ RUN | key]

Themotorrunsinreversewhenthe| RUN |
key is pressed and decelerates-to-stop

when the key is pressed. FWD
and REV terminal input is ignored.

This function can be changed only
while the FWD and REV terminals
are open.

Silectron

sistemi
Maximum output frequency
Factory setting Cemee QUrlng
operation
50Hz X

This function sets the maximum output frequen-
cy.

__[5]0] .
The maximum output frequency
to can be set with a resolution of 1 Hz

in a range between 50 and 120 Hz.

Maximum voltage

\Y

0

Maximum
output frequency

—> f

ACAUTION

High-speed operation can be set by
the inverter easily. Carefully check the
limit of the motor and machine before
changing the setting.

Otherwise injuries could occur.

Change during operation: X = impossible, A\ = possible (enabled by using ), QO =possible (enabled by using V)
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Base frequency

) Change during
Factory setting operation
50Hz X

This function sets a base frequency (branch
point between constant torque characteristic
and constant output characteristic).

_[2]5]
The base frequency can be set
to with a resolution of 1 Hz in a range
between 25 and 120 Hz.
1]2[0]

Set a frequency matching the motor characteris-
tics.

A value exceeding the maximum frequency can
be set but the output voltage is reduced.

Maximum voltage

\%
—> T Base
frequency
F06
i Change during
Factory setting operation
0 X

Data cannot be changed.

sistemi
Acceleration time
. Change during
Factory setting operation
6. O0s @)

 |o.[0] The time taken to increase from

0.0 Hz to the maximum output fre-
to quency can be set in an increment
Eﬂﬂ of 0.1 s step in a range between

0.0 and 60.0 s.
0.01 is set when 0.0 is specified.

Deceleration time

i Change during
Factory setting operation
6. 0s O

The time taken to increase from
the maximum output frequency to
to 0.0 Hz can be set in a range be-
tween 0.1 and 60.0 s. (In an incre-
ment of 0.1 s step)

Change during operation: X = impossible, A = possible (enabled by using ), O = possible (enabled by using V)
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Torque boost Electronic thermal O/L relay
(Select)
. Change during
Factory setting operation . EEER s
Factory setting .
operation
13 O
1 A

This function can choose between 32 types of
boost according to the load type and motor char-
acteristics.

[ ]o]

to For square law torque loads

(fan, pump)
] 2] Lower

to l

- [3]1] Higher
Higher
Output
voltage
1\ Lower ./ Square law torque
9
Output frequency f

This function is used to select between the fol-
lowing three values:

[ [ o] Inactive
| | [1] Active for selfventilated 4-pole standard

motor

2| Active for servoventilated 4-pole stand-
ard motor

Electronic thermal O/L relay

(Level)
Factory setting GBI QUrlng
operation
Motor rated current A

This function sets the operation
level of an electronic thermal O/L
relay by using an ampere value ac-
cording to the motor rated current.
to 20 to 135% of the inverter rated
current can be set.

Values less than 9.99A can be set
in 0.01A step and values more
than 10.0A can be setin 0.1A step.

Set the value obtained by multiplying the motor
rated current by coefficient K in the table below
according to the wiring length between the inver-
ter and motor.

Inverter capacity Wiring length
Om ‘40m| 50m 100m‘200m
GSX600-0.4-S K=1 K=1.1
GSX600-0.75-S
to K=1
GSX600-2.2-S

Change during operation: X = impossible, A\ = possible (enabled by using ), QO =possible (enabled by using V)
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Electronic thermal O/L relay The graph below shows the electronic thermal
(thermal time constant) O/L relay operating characteristics. Output cur-

rent values for the electronic thermal operating
X levels (values set with function F11) are plotted
Factory setting ChEnED Elig, horizontally and operating times for output cur-
operation rent are plotted vertically.

5. Omin A This graph is for F10 = 1 with the base frequency
of 50Hz. The characteristics for output frequen-
_ _ _ cies exceeding the base frequency are the same
0.[5] This function sets the operating  as the characteristics for the base frequency.
time of the electronic thermal O/L  when function F10 is set to 2, the characteristics
relay when the current that is gre always the same as those for the base fre-

to ;
150% of the operation level flows.  quency. The operating time with output current
1700 0.5to 10.0 min. can be set of 150% can be adjusted by using function F12
(in 0.1 min. step). (electronic thermal O/L relay (thermal time con-

stant)).

The figure below shows the continuous permis-
sible current with F10 (electronic thermal O/L re- Operating time characteristics
lay [Select]) = 1.

1Hz 5Hz 20Hz 30H 7z
. .. 5 0 H(Base frequency)
Continuous permissible current (F10=1) D Oprr \ll o -
J20 [ RN |
© ; . o Rl i
= 100 ' : I %Jfff*ffo
R . :
S | 3 3
;- o T T
60 2 } {1l ‘ 3
— — £ | 1 | |
g8 ep o B RERITE .
Soepoo oo e
cC = : ; b . . ! .
Q 5 i i ; i i : H (@) ! . : ;
0 : ‘ ‘
©o° 0 02 04 06 08 . \\\ \ : :
Output frequency/base frequency g \ \ } }
o T 0 R NN
. . . NN
The figure below shows the continuous permis- 3 3 N
sible current with F10 (electronic thermal O/L re- | | | =
lay [Select]) = 2. 100% of the continuous 0 ‘ ! ! i
permissible current is the current value set with 0 50 100 150
function F11 (electronic thermal O/L relay [Lev- Output current/set operating level (%)
el]). Set
with F12
Continuous permissible current (F10=2)
o 120
=]
3 100
Q.
60 |
% g 40 E—
2 20}
O 3 0 02 04 06 08 1

Output frequency/base frequency

Change during operation: X = impossible, A = possible (enabled by using ), O = possible (enabled by using V)
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power failure (Select)

Silectron
sistemi

@ Frequency limiter (High)

Factory setting g QUrlng
operation
0 X

This function determines whether operation is
restarted upon recovery from momentary power
failure:

| [ o] Inactive

Failure while inverter is stopped:
The stop status is continued after
recovery from the failure.

Failure during operation:
LU indication is held immediately
due to undervoltage and the inverter
trips with alarm output.

| | [1] Inactive

Failure while inverter is stopped:
The stop status is continued after
recovery from the failure.

Failure during operation:
LU indication is held upon recovery
from the failure and the inverter trips
with alarm output.

| | [2] Active

The inverter restarts with the frequency
at the momentary power failure when
0.5s elapses after recovery from the fail

3| Active

The inverter restarts with the starting
frequency when 0.5s elapses after re-
covery from the failure.

[ [2)
= valid upon recovery from the failure

with LU being on.

The table below lists approximate LU indication
times for a momentary power failure during op-
eration.

Inverter Type (kW) | 0.1 0.2|04 (0.75|1.5|2.2

Time (s) 06(12/26| 4.8 |3.0/5.0

Factory setting Cemee QUrlng
operation
70Hz O

Frequency limiter (Low)

i Change during
Factory setting operation
0 O

This function sets the upper and lower limits of
output frequencies.

| [ o]

to

If the upper limit and lower limit settings are re-
versed, the upper limit is valid and the lower limit
is ignored.

Hence, the operation is always performed with
the upper limit regardless of the frequency set-
ting.

0 to 120Hz can be set with a reso-
lution of 1Hz.

Change during operation: X = impossible, A\ = possible (enabled by using ), QO =possible (enabled by using V)
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Gain

(for frequency setting signal)

) Change during
Factory setting operation
0 X

This function outputs the frequency obtained by
multiplying the reference frequency by a ratio.

This function selects an analog input signal level
with a value from| [ [1]to| | [4]thatis setby

function .

The maximum frequency is output at
+10VDC (20mA DC).

1| The maximum frequency is output at
+5VDC (12mADC).

When this function is used with function |F|1|8]

(bias frequency ), the gain set with this function
is valid and the gained frequency is biased.

L) Lo
100%
Frequency
setting
0 —> +5 — +10Vvdc
4 — 12 > 20mAdc

Silectron

sistemi
Bias frequency
. Change during
Factory setting operation
0 @)

This function outputs a frequency biased for the
analog frequency setting.

-12]0]

to

1]2]0]

-120 to 120Hz can be set with
a resolution of 1Hz.

100%
Frequency

setting

T

“ Bias (positive)
0% v/

o) Vo> +10VDC

Aol 20mADC
(negative)
DC injection brake

(starting frequency)
; Change during
Factory setting operation
3.0Hz X

This function sets 3.0Hz (fixed) as the starting
frequency of DC injection brake.

DC injection brake (Level)

, Change during
Factory setting operation
50% O

This function sets a DC brake current level.
Levels can be set in 1% unit by assuming the
level of the inverter rated current to be 100%.

Change during operation: X = impossible, A = possible (enabled by using ), O = possible (enabled by using V)
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@ DC injection brake (Braking time)

Factory setting e QUrlng
operation
0.0s O

sistemi

These functions set a starting or stop frequency
in a range from 1 to 6Hz in 1Hz step.

1Hz

to l

This function sets the DC injection braking time.

0.0 : No DC injection braking

0.1 to 30.0 : DC injection braking time 0.1 to 30s
(in 0.1s step)

Output Freq.

3Hz
Time
Output voltage
DC injection brake
CAUTION

Do not use the inverter brake function
for mechanical holding.
Otherwise injuries could occur.

@ Starting frequency

@ Stop frequency

Factory Change during
setting operation
F23 1Hz X
F25 1Hz X

6 6Hz

Output frequency in forward/reverse operation

Starting frequency setting \ /
Stop frequency setting
. 1L
Stop frequency setting \ |
Starting frequency setting \\_//
FWD |
REV | '

Starting frequency < stop frequency

Stop frequency setting
Starting frequency setting

——

t

If the set frequency is lower than the stop fre-
quency, the inverter output is OHz.

Change during operation: X = impossible, A\ = possible (enabled by using ), QO =possible (enabled by using V)
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F24 F30 | FM terminal (voltage adjust)
. Change during
PSS S operation . Change during
Factory setting .
operation
0.0 -
100% @]

Data cannot be changed.

Motor sound (carrier freq.)

Factory setting CETIES d_urlng
operation
15kHz )

This function changes the motor tone quality by
changing the carrier frequency.

L]0

to

15

Data code 0 :0.75kHz (Low carrier)
1:1kHz
2:2kHz
15 : 15kHz (High carrier, low noise)

Choose among 16 types according
to the usage conditions.

Note: When the inverter is operating at 9kHz
or higher carrier frequency, the carrier
frequency for may be reduced to 8kHz

automatically to protect the inverter.

Motor sound (sound tone)

_ Change during
Factory setting operation
0 O

This function adjusts the motor operation sound
when a value of 7 or less is set with function F26.

[ [ ]o] LevelO

to

Level 3

This function regulates the frequency meter vol-
tage level output to the FM terminal in the range
from 0 to 200% (in 1% step).

[T]0]  (Full scale about 0VDC)

to l

12]0]0] (Full scale about 11VDC)

200%
11v 7 100%

Output 10V /

voltage

q\ 5V 50%

50% 100%
Output/full scale

Note: Output to the FM terminal is pulse out-
put with constant frequency and varia-

ble duty.

Variable

IApprox. 13V

K
Fixed to 121.6Hz

Change during operation: X = impossible, A = possible (enabled by using ), O = possible (enabled by using V)
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@ FM terminal (Function) X1 terminal (function selection)
X2 terminal

Factory seting | C1219° during X3 terminal

0 A Factory Change during
setting operation
This function selects the contents of output to EO01 0 X
the FM terminal. E02 5 X
| [ [o] Output frequency E03 3 X

(maximum output frequency = 100%)

.| [1] Output current | [ ]o] Multistep frequency selection 1 (SS1)

(inverter rated current x 2 = 100%)
| [ ]2] PID feedback value (full scale = 100%) || [1] Multistep frequency selection 2 (S52)

DC link circuit voltage o

(500VDC = 100%)

(8| Out f2

put /
frequency f / f4

30Ry operation mode T |/

T
Factory setting Change QUrlng FWD-P24/CM ON
operation
(SS1)-P24/CM ON ON
0 X

(SS2P24/CM ON

This function sets the operation mode of alarm ;. Frequency selected with FO1

output for any fault (30Ry). (keypad panel/analog/freq. setting POT )
f2: Frequency selected with C05

F36 Normal operation Tripped f3: Frequency selected with C06
fa: Frequency selected with CO7
0 . . . .
: 30A 30A OFF input is assumed if SS1 or SS2 is not se-
(Excited 308 — 9308 lected.
when o
tripped) 30C } 30C

1
(Normally 30B [ 30B
excited) 30C \r_o 30C

1) The status without inverter power supply is the same as
the status when inverter is tripped.

Ar

Change during operation: X = impossible, A\ = possible (enabled by using ), QO =possible (enabled by using V)
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HRE]

[ [4]

Coast-to-stop command (BX)

Inverter output is cut when the BX ter-
minal is connected to the P24/CM ter-
minal.

OFF input is assumed when BX is not
selected.

Alarm reset (RST)

The alarm output is released between
the RST and P24/CM terminals when
power is turned on.

The trip status is released between the
RST and P24/CM terminals when pow-
er is turned off.

(Refer to 6-2 Alarm Reset on page 6-3)

External alarm (THR)

Inverter trips with OH2 when the THR
terminal is disconnected from the P24/
CM terminal.

ON input is assumed when THR is not
selected.

Write enable command for keypad
(WE-KP)

Function change from the keypad panel
is disabled when the WE-KP terminal is
disconnected from the P24/CM termi-
nal.

Function change from the keypad panel
is enabled when the WE-KP terminal is
connected to the P24/CM terminal.

ON input is assumed when WE-KP is
not selected.

PID control cancel (Hz/PID)

PID control operates when the Hz/PID
terminal is disconnected from the P24/
CM terminal and does not operate
when they are connected.

OFF is assumed when the Hz/PID is
not selected.

Hz/PID is valid only when function

[H[2]0]is setto[ [ [1]or[ | [2].

(PID control operation).

Silectron
sistemi

Link operation selection (LE)

Operation setting can be done by com-
mands from RS485 when the LE termi-
nal is connected to the P24/CM
terminal.

A command from RS485 is ignored
when the LE terminal is disconnected
from the P24/CM terminal.

ON input is assumed when LE is not se-
lected.

LE is valid only when function is
set to (option operation).

Change during operation: X = impossible, A = possible (enabled by using ), O = possible (enabled by using V)
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Jump frequency 1, 2, 3

Cco3
Factory Change during
setting operation
C01 0.0Hz )
Cco02 0.0Hz O
Co03 0.0Hz O

These functions jump frequencies to prevent
overlap between the load mechanical resonance
point and inverter output frequency.

Up to three jump points can be set.

These function do not operate when OHz is set.
No frequency is jumped during acceleration and
deceleration.

If three continuous frequencies are set, the total
of the three jump widths is set as the jump width.

Output frequency

Jump frequency

/
K_Ai Jump width
E Jump width

Jump frequency

Jump frequency AAAAAAAAAAA $ Jump W|dth

Jump frequency

Jump frequency (Hysteresis)

Factory setting Sl qlunng
operation
3Hz O

This function sets a jump width in a range from 0
to 30Hz in 1Hz step.

sistemi

Multistep frequency 1
Multistep frequency 2

Multistep frequency 3

Factory Change during
setting operation
Co5 0.0Hz O
Co06 0.0Hz ')
co7 0.0Hz @)

These functions set a multistep frequency from 0
to 120Hz in 0.1Hz step (for 99.9 Hz or less) or
1Hz step (for 100Hz or more) by switching the
external contact signal.

The ON and OFF of terminal function SS1/SS2
(see explanation of EO1, E02, and EO3) switches
between the frequencies set by these functions
CO05, C06, and CO7.

Motor characteristics

Factory setting BenE? QUrlng
operation
2 O

This function removes abnormalities in the out-
put current such as current vibration.

[ [ ]o] Current vibration is not suppressed.
to

| [1]0] Current vibration is minimized.

Change during operation: X = impossible, A\ = possible (enabled by using ), QO =possible (enabled by using V)
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Operation time

This function displays the integration time of
power supply applied to the inverter.

0 to 655 are displayed to indicate 0 to 65500
hours.

If the integration time exceeds 65500 hours,
65500 is displayed continuously. While the total
of power supply times is less than one hour, the
times are not integrated.

sistemi
Trip history

This function memorizes the history of the last
four protection operations.

Each data item can be called using the [V| key.
The calling procedure is shown below:

The contents of a new alarm is stored in the data
area for the history of the latest alarm. At this
time, the history of the latest alarm is stored in
the data area for the second latest alarm. The
histories of the second and third latest alarms are
moved in this way and the history of the fourth
latest alarm is deleted.

Stored trip histories are not deleted although
data initialization is executed with HO3.

2 | Pressthe key

! |

3 Press the |\/| key

| f

4 Press the |\/| key

l T

5 Press the || key

l A

No. Procedure e[))(ijﬂg?g Remarks
1 — cal Ho[2]
v

Press the |/\ key
Press the [\ key

Press the [\ key

Press the [\ key

The contents (history) of the
latest alarm are displayed.

[e]
c
N

The contents of the second lat-
est alarm are displayed.

The contents of the third latest
alarm are displayed.

The contents of the fourth lat-
est alarm are displayed. (This
example is for no history.)

6 Press the || key

E[n[d

Change during operation: X = impossible, A\ = possible (enabled by using ), O = possible (enabled by using V)
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Data initialization

Factory setting e QUrlng
operation
0 X

This function initializes data items set with all
functions to values set in the factory.

[ [ ]o] Manually set value

to

Initialized (factory set value)

The display is changed from | | [0|to| | |1]

when the and [A] keys are pressed simul-
taneously.

When the key is pressed under this

condition, initial data is written and a frequency
set by the built-in POT (VR) is displayed auto-
matically.

Retry

sistemi

Cooling fan on/off control

Factory setting Cemee QUrlng
operation
0 A

| [ Jo] : ON-OFF No control (always on)
to

| | [1] : ON-OFF Control
(The fan is turned off when the inverter
temperature becomes low after opera-
tion is stopped.)

PID control (Mode select)

Factory setting CHELES QUrmg
operation
0 X
[ [ ]o] : Inactive
Select a PID

1] : Active (forward)
2| : Active (reverse)

control operation.

Factory setting CENES dynng
operation
0 A

This function selects a retry operation if the in-
verter is tripped.

[ [ ]o] : No retry

to

: The retry count is fixed to 5 and retry

starts when 0.5s elapses after tripping.

Retry is attempted only for an overcurrent/over-
voltage trip that occurs during operation.

The feedback signal value (%) is displayed by
assuming the full scale to be 100% when a PID
control operation is selected.

Change during operation: X = impossible, A\ = possible (enabled by using ), QO =possible (enabled by using V)
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PID control PID control (D-gain)
(Feedback signal select)
. Change during
F . Change during Factory setting operation
actory setting .
operation
0.00s O
1 X

This function sets a derivative time.

0.[0]0]
0./0]1]|to[1]0./0] : Derivative time 0.01 to
10.0s (in 0.01s step)

This function selects a PID control feedback sig-

nal. : No derivative

[ [ [o] Terminal 12 (0 to +10VDC)

Terminal C1 (4 to 20mADC)

Terminal 12 (+1 to +5VDC)
((H25 ) PID control (Feedback filter)

@ PID control (P-gain) Fasiery ssifng Change during
operation
Factory setting Cienge elig, 0.5s @)
operation
0.01 'e) This function sets a filter time constant of PID
feedback.

This function sets a P-gain. [ 10.0] o [6]0.]0] : Time constants 0.0 to 60.0s

(in 0.1s step)

0./0]1|to[1]0./0] P-gain from 0.01 to 10.0
times (1 to 1000%)
(in increment of 0.01 step)

@ PID control (I-gain)

Factory setting CHETiES c_iurlng
operation
0.0s e

This function sets an integral time.

| J0]1]to[9]9]9] : Integral time 0.1 to 999s

: No integration

(in 0.1s step for 99.9s or less, 1s step for 100s or
more)

Change during operation: X = impossible, A = possible (enabled by using ), O = possible (enabled by using V)
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PID control

In PID control, an output frequency is adjusted to
a feedback value.

Use [F[0]1] to set a frequency and to

make the feedback value and the reference value
equal.

PID arithmetic unit

o Switching

Reference Di\ﬂit'on 1 between FWD Inverter

frequency [ K 1+El'+is OT B>1and REV output & P
- operation !
\V4
Feedback value
(sensor)
GSX6001is -EN
Kp : P-gain

Td : Derivative time

Reverse Ti : Integral time

Forward >
operation

operation

Deviation Deviation ’—‘

Deviation is positive and

Output ?UtPUt frequency decreases.
requency
frequency Deviation is positive and ‘\\Ii
frequency increases.

-

Option selection For explanations of "001" to "011", refer to
(RS485 communication) the instruction manual that comes with the
optional RS485 serial communication unit.
: Change during
Factory setting operation
0 A

m : Option inactive
: Option active

Always set| | [0]when the optional RS485 se-
rial communication unit is not used. If | | [1]is
set, Er 8 occurs.

Change during operation: X = impossible, A\ = possible (enabled by using ), QO =possible (enabled by using V)
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6 Protective Function

6-1 List of protec- V\]{P(enhtTe %rotective function is Iactivated, in\(/j?rtergutputlis instantly C(ijt
. . off (while the motor coasts until it is stopped), and an alarm is issued,
tive functions and the details of the alarm are displayed on the keypad panel.

Keypad
Alarm Name panel Contents of operation
display
0C1 During .
acceleration If the inverter output current momentarily ex-
During ceeds the overcurrent detection level because of
Overcurrent 0C2 d . an overcurrent in the motor or the short-circuit in
eceleration Lo .
the output circuit, the output is shut down, an
oc While running at | alarm is issued, and the inverter is tripped.
3 constant speed
ouU1 During If the DC voltage of the main circuit exceeds the
acceleration overvoltage detection level because of an in-
During crease in the regenerating current from the mo-
Overvoltage ou2 deceleration tor, etc., output is shut down, an alarm is issued,
and the inverter is tripped. However, protection
While running at | @gainst inadvertent overvoltage loading (e.g.
Oous constant speed | high-voltage line) might not be provided.

If the DC voltage of the main circuit falls below the undervoltage de-
tection level because of a lowered power supply, output is shut down
to protect the inverter. If the restart function after momentary power
failure is not activated, an alarm is issued and the inverter is tripped.
If the restart function is activated, the inverter restarts automatically
with no alarm.

For further details of the protective function, refer to the descriptions
of Function F14.

Undervoltage LU

If the temperature of the heat sink used for cooling the rectifier diodes
Overheating of OH1 and IGBTs rises because of cooling fan failure, etc., protective func-
heat sink tion is activated to stop operation, an alarm is issued, and the inverter
is tripped.
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Keypad
Alarm Name panel Contents of operation
display
If the control circuit terminal THR (functional change of X1 to X3 ter-
Exttemzl Alerm OH2 minals) is set to OFF, an alarm is issued and the inverter is tripped.
Motor If the motor current exceeds the operating level set by the electronic
overload oL thermal O/L relay, output is shut down to protect the motor, an alarm
is issued, and the inverter is tripped.
Inverter oLU If the output current exceeds the inverter rated overload current, out-
overload put is shut down, an alarm is issued, and the inverter is tripped.
Memorv Error Er1 If memory error occurs, such as a missing or invalid data, output is
y shut down, an alarm is issued , and the inverter is tripped.
If CPU error occurs because of noise, etc., output is shut down, an
CA e Er3 alarm is issued , and the inverter is tripped.
RS485 If an error occurs in serial communication via the RS485, output is
Communica- Ers shut down, an alarm is issued , and the inverter is tripped. For further
tion details, refer to the instruction manual for RS485 communication
Error cards.
Table 6-1-1  List of Protective Functions
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6-2 Alarm Reset

Reset command

Keypad panel
display

Alarm output

sistermi

To release the trip status, enter the reset command by pressing the re-
set key or from terminal (RST) after removing the cause of the trip.
Since the reset command is an edge operation, be sure to input a com-
mand string such as OFF » ON +» OFF as shown in Figure 6-2-1.
When releasing the trip status, set the operation command to OFF.
When the operation command is set to ON, check that operation starts
after resetting.

If the cause of tripping is Er1, reset the error and initialize data. If the
inverter is not reset, contact Bonfiglioli Riduttori div. Silectron sistemi.

10ms or more

OFF ON OFF

il

Normal display | Alarm display

<
<

Normal display

OFF

OFF ON

1

Trip

Figure. 6-2-1 How to input the reset command

AWARNING

If alarm reset is activated with operation signal ON, the inverter sud-
denly restarts which may be hazardous. Be sure to disable the oper-
ating signal when releasing the trip status:

Otherwise fire could occur.

6 Protective Function
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7 Troubleshooting

7-1

In case of

tripping

1) Overcurrent (OC)

Silectron
sistemi

In the event the inverter tripping, diagnose by the help of the alarm dis-
play as shown below.

Overcurrent
during
acceleration
ocC1

Overcurrent
during
deceleration
0C2

Overcurrent
while running at
constant speed

OC3

|

|

|

. . Yes Remove
Are the motor connecting terminal (U,V,W) h P
PN 3 —» | short-circuit
short-circuited or grounded? or ground.
lNo lNo iNo
Reduce load
. Yes or expand
Load excessive? > inverter
capacity.
lNo lNo No
Deceleration
Can torque No Torque time setting No )
No | boostamount be boost amount too short com- . | Faulty inver-
reduced? ¢ correct? pared d ’ter or error
with load? v because of
noise.
Yes Yes Yes Has load changed | No Contact
suddenly? —» | Bonfiglioli
Accaleral Riduttori div.
cceleration Yes Silectron
t orRﬁgli)%eost time setting too | No sistemi
a?mount short compared >
) with load?
Yes
v
Can the Can the
Prolong Yes acceleration deceleration Yes Prolong
time setting. <4—| time setting be time setting be P | time setting.
prolonged? prolonged?
lNo lNo
v
Braking method
needs investiga- Suppress load
> eRfd:rfdeilnovagrtz: tion. Consult with fluctuation or
pca acit Bonfiglioli Riduttori expand inverter
pacity. div. Silectron siste- capacity.
mi.
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2) Overvoltage(OU)

Silectron
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Overvoltage
during accelera-
tion OU1

Overvoltage
during decelera-
tion OU2

Overvoltage while
running at constant
speed OU3

|

|

|

o Fix supply volt-
age to within up-
per limit of
specifications.

o |f caused by mo-
mentary voltage
surge from pow-
er supply, con-
sider installing a
power-factor

Review braking method. Contact Bonfiglioli Riduttori div. Silectron

sistemi.

Power supply voltage within specified value? Nol correcting DC
reactor.

lYes lYes lYes

® Eliminate sud-
den change of
. . Yes load.

Does OU activate when load is removed suddenly. » | @ Consider in-
creasinginverter
capacity.

lNo lNo lNo

Faulty inverter or er-
ror because of No
noise. Contact Bon- Main circuit DC voltage exceeds protection level?
figlioli Riduttori div.
Silectron sistemi
lYes + lYes Yes
No Occurs on Can decelerating ves Prolong decelerat-
completion of steep . > -
acceleration? time be prolonged? » ing time.
lYes No
Prolong accelerat- |Yes | Can accelerating
ing time. <4—| time be prolonged?
lNo
Yes
Can the moment of inertia of load be Reduce moment
reduced? > of inertia.
lNo lNo
v
. Yes | Reduce regenerat-
? )
Can regenerating load be reduced? ) ing load.
No lNo No
No
DC injection brake ConsiderusingDC
used? » | injection brake.
lYes
v

7 Troubleshooting
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3) Undervoltage(LU)

sistemi

4) Overheating of heat sink (OH1)

Heat sink overheating

OH1)
v
Load excessive? Yesl Reduce load.
iNo
Cooling fan rotating? NOI Replace cooling fan.
iYes
Cooling air passage | Yes Rem bstacl
blocked up? ) emove obstacles.
iNo
. Arrange peripheral
Ambient temperature | No Y
within specified value? | —p conditions to secure

specified value.

iYes

I L |
v
Has (momentary) | Yes Resgt:rgttjicr)ﬁstart
power failure occurred? | —p (If 214 is 0 '1)
lNo
Faulty parts or loose Yes Repl fault rt
connection in power place taulty parts
control circuit? — | and fix connection.
lNo
Power supply voltage |No
within specified value? | —p
Yes Modify power
distribution
— system to satisfy
Any load requiring large i
starting current within | Yes specified value.
the same power distri- | —p
bution group?
lNo
Does LU activate when
circuit breaker or mag- | Yes Power transformer
netic contractor —) | capacity adequate?

switched to ON?

Probably faulty inverter
or error because of
noise, etc.
Contact
Bonfiglioli Riduttori div.
Silectron sistemi.

lNo

lYes

Probably faulty control
circuit of inverter or
error because of noise,
etc.

Contact
Bonfiglioli Riduttori div.
Silectron sistemi.

Probably faulty
inverter.
Contact

Bonfiglioli Riduttori div.

Silectron sistemi.
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5) External alarm input (OH2)

| OH2

v
Signal from external

device connected
between control circuit
terminals
THR - P24/CM?

N between terminals

Connect alarm signal
contact. Short-circuit

THR - P24/CM if no
signal is input.

lYes

Is the alarm function of

the external device No
operating correctly? >

Yes

Probably faulty
inverter or error be-
cause of noise.

Contact
Bonfiglioli Riduttori div.

Silectron sistemi.

v

Remove the cause of
alarm function
activation.

7 Troubleshooting
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sistemi

6) Inverter overload (OLU) or motor overload
(OL)

|0LU||

oL |

v
Do characteris-
tics of electronic
thermal O/L relay
and those of mo-

No Connect thermal

O/L relay
—
tor overload externally.
match?
lYes

Is electronic ther- No
mal O/L relay set- N
ting correct?

lYes

Set to correct
level.

Probably faulty
inverter or error
because of

noise, etc.
Contact
Bonfiglioli Ridut-
tori div. Silectron
sistemi.

. N
Load excessive? | °

Yes

v

Reduce load or

increase inverter
capacity
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7) Memory error (Er1) CPU error (Er3)

Abnormal
display or indi-
cation goes out

Analog frequen-
CPU error Er 3 | —p | cy set to negative
value?

No | iYes

Reset analog fre-

Memory error Er 1

quency to positive
value.
Turn power OFF then ON again after CHARGE lamp has gone out.
Is data displayed | No Noise source |Yes Remedy faulty
on LED? —> nearby? —> parts.

lYes lNo

Probably faulty

Inverterisnormal.
Continue
operation.

inverter. Contact

Bonfiglioli Ridut-

tori div. Silectron
sistemi.
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8) RS485 Communication Error (Er8)
[In case RS485 communication is not used’]
Communication
Error Er8
Probably faulty
No inverter.
000 is setto 1? Contact
> Bonfiglioli Riduttori div.
Silectron sistemi.
lYes
Set 000 to 0.
For Er8 measures when using RS485,
refer to the instruction manual for optional RS485 communication card.
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7-2 Other trouble

1) When motor does not rotate.

Note:

Silectron
sistemi

Verify the function settings for the operation commands and

frequency setting values on the keypad panel.

Motor does not start.

!

Are circuit breaker and Investigate cause of
. No magnetic contactor on |No failed switching, and
?
Does charge lamp light? —> power supply side — | turn them ON if there is
switched ON? no problem.
i Yes l Yes
Check for failures such
. . . as low voltage,
;{rfdmsetg?{t?fltlgsrgjsnectttliﬁn Yes| Alarm displayed on \S/SIta?eir?fm?ér;rﬁ%v;?Sr No phase failure, loose
alarm 9 <+ keypad panel? PP ynoEmaI’? — | connection, and poor
) ; contact, and remedy
accordingly.
i No Yes
; Is the operation method Possibly of faultyinvert-
Ifgoonﬁgr:; 'g %?;?gﬁd’ the keypad panel or p| er. Contact Bonfiglioli
P . input signal? Riduttori div. Silectron
Keypad Input
panel signal
Yes
External wiring between
Does motor run if RUN No g oer\rg?igjnog orr%\r/'r?;ed No | control circuit terminals |Yes | Replace faulty switch or
key is pressed? <4+ P iven? —»| FWD, REV -P24/CM | —p relay.
9 ’ connected correctly?
No Yesk Yes No
Press UP key and set > .
frequency. % Remedy wiring error.
L
Yes
v No
Sgt(t)iq_g(\c;lf?t))ggain Replace faulty
: ; frequency setting
: Does frequency setting connections of external :
DoeLs”;nl\(/grtel;:éaS;tﬁhen No exceed starting and No circuit wiring between Yes Eoonl-ér\t/;)’si:l?tgﬂl
yp ’ ¢ stop frequency. » | control circuit terminals > | ntacts a
13,12,11,C1 or X1, X2, or relay contacts as
X2 - P24/CM correct? appropriate.
No Yes Yes
(Continued)
v v
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(Continued)
Yes Yes

Execute correct
frequency setting.

Yes

Are the frequency
limiter (High) and the
frequency setting lower
than starting frequency?

lNo

Inverter outputterminals

Probably faulty inverter.

adequately released if
mechanical brake is
used.

lNo

Raise torque boost
amount.

The motor does not rotate if the following com-

mands are given.

1. An operation command is given while
coast-to-stop command is output to the

control terminals.

2. Both operation command FWD and REV

are input.

Defective motor. (U,V,W) supplied with NOI Contact Bonfiglioli Ridut-
proper voltage? tori div. Silectron sistemi.
T No l Yes
Load excessive? YeS | Motor wiring correct? |N° Remedy wiring error.
<+ —>
l Yes
Load is excessive, re-
sulting in motor lock.
: Lighten load. Also
Setting of torque boost | Yes ¢
amount correct? ) check that the brake is

Silectron
sistemi
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2) When motor rotates but the speed does not change.

Motor rotates but speed
does not change.

!

Yes | Maximum frequency set-
<4— ting too low?

Change the i No

setting.

Yes | Upper/lower frequency
<4— limiter activating?

iNo

Does speed change when | yes

- freq. setting POT(VR)
Built-in POT (VR) R turned
v clockwise or counter No
clockwise?
Which frequency
setting method Ves
is in use:
built-in POT (VR), Keypad panel operation Dges th SpeDeg\;:Vrﬁrllge
keypad panel, p| Wwhen or N ey No
analog signal, depressed?
or multistep No —>
frequency?

Can the frequency
Analog signal setting signal Yes
(0 to +10V, 4 to 20mA) | —p

be changed?

Multistep No
frequency

External wiring
connections between
control terminals

v

External wiring
No - No connections between
X1.X2.X3 - P24/CM —> Remedy wiring error. <+ control terminals

connected correctly? 13,12,C1 - 11 correct?

i Yes Yes

Frequencies for each
multistep selecting

No Change the setting

frequency different? > frequency.
Yes
al
v v
Probably faulty
Setting of inverter or error ereﬁé?]%e fsaeutlt%
acceleration/ No | because of noise, etc. PO'Iq'(VR){)r si ngl

deceleration time —»| Contact Bonfiglioli convertor s

excessively long? Riduttori div. Silectron ;
sistemi. appropriate.

i Yes

Change setting to <
correct acceleration/
deceleration time for load.
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In the following cases, change of motor speed is
also restricted.
1. Bias frequency (F18) setting value is large.
2. Signals are input from both control termi-
nals 12 and C1 and there is no significant
change in the added value.
(When FO01 is 3)
3. Load is excessive and stall prevention
function is activated.
3) When motor stalls during acceleration
Motor stalls during
acceleration
Acceleration time | Yes Prolong time
setting too short? | —p setting.
lNo
- Consult with
Moment of ineia | ves Yes | Bonfiglioli Ridut-
excessive? —> — | tori div. Silectron
' . sistemi
Special
No motor
i ?
I uses Reduce moment
No of inertia of load
—> or increase
inverter capacity.
Use thicker cable
for wiring
Motor :
. Yes | between inverter
terTc;nWa;r\é%Igage —» | and motor, or
’ shorten wiring
length.
lNo
Torque of load |No Setting of torque No Increase torque
excessive? —> boost amount —» | boost amount
: correct? )
lYes lYes
Probably faulty
inverter or error
Reduce torque of because of noise,
load or increase etc. Contact
inverter capacity. Bonfiglioli Ridut-
tori div. Silectron
sistemi.
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4) When motor generates abnormal heat

Motor generates abnor-
mal heat

!

V/f pattern fitted to mo-

No

tor? — Change the setting.
lYes
Motor been
continuously operated |Yes |Use motorexclusive to
at extremely low —p inverter.
speed?
lNo
: Yes Lighten load or in-
n
Load excessive? — | crease motor capacity.
lNo
Is the output voltage Yes
(at terminals U,V,W) ) Faulty motor.

balanced?

lNo

Probablyfaulty inverter.
Contact
Bonfiglioli Riduttori div.
Silectron sistemi.

Silectron
sistemi
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5) When function change disabled
Function change is
disabled.
Short-circuit between
Any of EO1, E02, E03 |Yes | 'erminals X1.X2.X3
set 1o 57 corresponding to
» | function set to 5 and
P24/CM terminal.
lNo
FOO set to 0? N°| Set F0O to 0.
lYes
Attempt made to
change an Yes | Change function after
unchangeable function | —p stopping inverter.
during operation?
lNo
Function to be changed | Yes Prﬁﬁso%%'\:,v'ﬁﬁ;d
FOO or HO3? » simultaneously.
lNo
Function to be changed
F027?
Yes | Open FWD and REV
FWD or REV
terminal connected to » command.
P24/CM terminal?
lNo
Function to be changed
Yes Change other
FO05, F06|_,|(|):22;1, HO1 or —> functions.
lNo
Contact
Bonfiglioli Riduttori div.
Silectron sistemi.
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8 Maintenance
and Inspection

Execute the daily inspection and periodic in-
spection for preventing a fault and ensuring
long-term reliability.

Note the following regarding the work.

8-1 Daily Inspection

During the operation and conduction, the visual

inspection for abnormal operation is executed

from the outside without removing the covers.

Inspections are usually done to check the follow-

ing:

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

2. The environment satisfies the standard spec-
ification.

3. The keypad panel display is normal.

4. There are no abnormal sound, vibrations or
unpleasant odors.

5. There are no overheating marks or discolora-
tion.

8-2 Periodic Inspection

The periodic inspection must be executed after
stopping the operation and cutting off the power
source and removing the surface cover.

After power-off, time is needed for the smoothing
capacitors in the DC section in the main circuit to
discharge. To prevent electric shock, make sure
that the voltage falls down to the safety value
(25VDC and below) using a multimeter after the
charge lamp (CRG) goes off.

Silectron
sistemi

AWARNING

1. Start inspection five minutes or more after

turning off the power supply. (Check that
the charge lamp (CRG) goes off, and
check the voltage is 25V DC or below be-
tween terminals P(+) and N(-).

There is danger of electric shock.

. Only the designated person can perform

the maintenance and replace components.
(Take off any metal objects such as a
watch or ring).

(Use insulated tools).

. Never modify the inverter.

There is danger of electric shock or in-
jury.
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Check part

Check item

How to inspect

Evaluation criteria

1.

Check the ambient air tem-

1. Measure by visu-

1. The specified stand-

Structure such
as a frame or

tightened) ?

2. Tighten more

perature, humidity, vibra- al inspection and ard value must be
tion, atmosphere (dust, gas the meter. satisfied.
oil mist, waterdrops , . . .
Environment Ps) 2. With visual in- | 2. No foreign matter or
2. Are foreign matter or dan- spection dangerous objects
gerous objects such as left near the inverter?
tools not left around the
equipment?
Are the voltages in the main | Measure with the | The specified standard
Voltage circuit and the control circuit | multimeter. value must be satisfied.
normal?
1. Is the display hard to read? | 1., 2. Visual 1., 2. The display can
inspection be read and is not
Keypad panel | 5 Are the characters com- P abnormal.
plete?
1. Abnormal sound or vibra- | 1. With Visual in-| 1., 2, 3.,4.,5.
tion? spection and Not abnormal.
hearin
2. Loose bolts (part to be g

cover 3. Deformation or damage? 3.,4., 5.
. . With visual
4. Discoloration by inspection
overheating?
5. Stains and dust?
1. Loose and missing bolts? 1. Tighten more 1.,2,3.
, , Not abnormal.
= 2. Deformation, cracks, dam- | 2., 3. Visual
o age, and discoloration by inspection . .
‘G | Comon overheating and deteriora- Note: 'SA\h?JIrSt?glt’?:LeiSn
-% tion in the equipment and bar does not 9
. o
= the insulation? indicate a
3. Stains and dust? problem.
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Check part Check item How to inspect Evaluation criteria
. Discoloration and distortion | 1., 2. Visual 1., 2. Not abnormal.
of a conductor by overheat- inspection
Conductor ing?
and wire
. Cracks, crazing, and discol-
oration of the wire sheath?
+— | Terminal Not damaged? Visual inspection Not abnormal.
§ block
; . Electrolyte leakage, discol- | 1., 2. Visual 1., 2. Not abnormal.
<§6 oration, crazing, and swell- inspection
ing of a case? 3. The capacitance is
Smooth- Is a safety valve not out 3. Measure using initial value x 0.85 or
ing ) ’ the capacitance more.
. and are any valves protrud- ;
capacitor ing excessi¥/ely? P measuring
) instrument (Note)
. Measure the capacitance if
necessary
. Unpleasant smell and craz- | 1. Olfactory and vis- | 1. Not abnormal.
ing of the insulation by over- ual inspection
hgating y P 2. Less than about
, 2. Visual inspection +10% of the indicat-
Resistor . No open circuit? or use a multime- ed resistance value
ter by removing a
5 connection  on
£ one side.
o
.% Trans- Abnormal buzzing or Aural, olfactory, and | Not abnormal.
s | former unpleasant smell? visual inspection
and
reactor
Magnetic 1. Rattling when operating? 1. Aural 1., 2. Not abnormal.
contactor
and relay 2. Roughness of contact? 2. Visual inspection
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Check part Check item How to inspect Evaluation criteria
1. Loose screws or connec- | 1. Tighten more. 1.,2.,3., 4.
tors? Not abnormal.
2. Olfactory and

= 2. Unpleasant smell or visual inspection
o | Control discoloration? ,
S | PC board 3., 4. Visual
S | and 3. Cracks, damage, deforma- inspection
‘g connector tion, or excessive rust?
© 4. Electrolyte leakage or a

deformed mark on the

capacitor?

1. Abnormal sound or 1. Aural and visual | 1. The fan must rotate
. vibration? inspection. Turn smoothly.
- | Ceelie with hand. (Make
3 Ems W 2. Loose of bolts? sure power is off) 2., 3. Not abnormal
n o . .
@ | minimum) | 3- Discoloration 2. Tighten more
> by overheating?
= 3. Visual inspection
o
O Ventila- Clogging-up or foreign sub- | Visual inspection Not abnormal
tion wa stance on heat sink or intake/
y exhaust ports?

Table 8-2-1  Periodic inspection list

Note: Use a capacitance measuring instru- Remark: If the equipment is stained, wipe it with
ment available on the market which is a cleaning cloth, which is chemically
easy to use. neutral.

Vacuum-clean the dust.
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8-3 Electrical
measure-
ments in the
Main Circuit

sistemi

The indicated values depend on the meter types because of harmonic
components included in the voltage and current of the main power sup-
ply (input) and the output (motor) side of the inverter. Therefore, when
measuring with a meter for the commercial power frequency, use the
meters shown in Table 8-3-1.

The power-factor cannot be measured using the power-factor meter
available on the market which measures the phase difference between
voltage and current. When the power-factor must be measured, meas-
ure the power, voltage, and current on the input side and output side.
Then, calculate the power-factor using the following formulas:

Single-phase

Electric power [W]
Voltage [V] x Current [A]

Power factor = x 100 [%]

Input (power supply) side Output (motor) side DC circuit
Voltage Current Voltage Current P(+), N(-)
waveform waveform waveform waveform FM, 11
ltem Terminal
mu ““ C _\,_ section
Meter | Ammeter | Voltmeter | Wattmeter | Ammeter | Voltmeter | Wattmeter voIt[r)n Ceter
name Ar VR Wr Auv.w Vuvw Wuw \V
Rectifier
Meter Moving- or Power Moving- Rectifier Power Moving-
type iron type moving- meter iron type type ! meter coil type
iron type
Symbol $ - § .“_ - gﬂ
E 3 5
Table 8-3-1  Meter for measuring the main circuit

1) When measuring the output voltage by rectifier type meter, an error may occur.
Use a digital AC power meter for good accuracy.
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Test
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[In the case of single-phase input series]

>

o

: D

a Motor
% M
o 3~

(1)

Figure 8-3-1 Diagram for connections of meters

As much as possible, do not test the inverter with a megger because an
insulation test was done at shipping from the factory. If a megger test
must be done, test as described below. If the test method is incorrect,
there is a possibility of damaging the product. Incorrect use of test spec-
ifications for the dielectric strength test may damage products like meg-
ger test. If the dielectric strength test must be conducted, contact
Bonfiglioli Riduttori div. Silectron sistemi.

1) Megger test for the main circuit

1. Test with a 500V DC megger.

2. If the test voltage is connected to the control circuit, remove all
connection wires to the control circuit.

3. Connect the main circuit terminals using common wires as shown
in Figure 8-4-1

4. Execute a megger test only between the common wire connected
to the main circuit and the ground (terminal &G).

5. If the megger indicates 5MQ or more, it is normal.
(This is the value measured with an inverter only).

& Inverter
Sc
LIL  L2/N  P1  P(+) P(H#)  N() u v w

g Megger —I—I—I—I—I—I—I—I—I

Figure 8-4-1 Megger Test
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2) Insulation test in the control circuit

The megger test and the dielectric strength test
must not be executed in the control circuit be-
cause those parts will be damaged and cannot
be repaired.
Use a high-resistance multimeter for the control
circuit.
1. Remove all external wiring from the control
circuit terminals.
2. Execute a continuity test between
grounds. If the resultis 1MQ or more, itis
normal.

3) External main circuit and sequence control
circuit
Remove wiring from all the terminals of the in-
verter in order not to apply the test voltage to
the inverter.

8-5 Parts Replacement

The life expectancy of a part depends on the
type of the part and the environment and the us-
age conditions. Parts should be replaced as
shown in Table 8-5-1.

For spare parts, please contact Bonfiglioli Ridut-
tori div. Silectron sistemi.

Standard
Part name term for Comments
replacement
Coolingfan| 3 years Exchange for a new
part
Exchange for a new
Smoothing part
capacitor 5 years (Decide after a
check)
A'“m'”“”? Exchange for a new
electrolytic part
capacitor 7 years .
on the PC éla:g:ge after a
board.
Other parts - Decide after a check
Table 8-5-1  Parts replacement

sistemi

8-6 Inquiries about the Product
and Guarantee of the product

1) For inquiries

If there is damage, a fault in the product, or a
question about the product, provide the following
information to Bonfiglioli Riduttori div. Silectron
sistemi:
a) Inverter type
b) SER. No. (equipment serial number)
c) Purchasing date
d) Inquiry contents (e.g., damaged part and
the extent of damage, questions, phenom-
enon, and status of a fault)

2) Guarantee of the product

The product guarantee term is one year after
purchase or 18 months from the year and month
of manufacture on the nameplate, whichever ex-
pires first.

However, the product will not be repaired free of
charge in the following cases, even if the guar-
antee term has not expired:

1. The cause is incorrect use or inappropriate
repairing and modification.

2. The product is used outside the standard
specified range.

3. The cause is dropping after purchasing or
damage during transport.

4. The cause is earthquake, fire, storm or
flood damage, lightening, abnormal volta-
ge, or other natural calamities and second-
ary disasters.
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