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Foreword

This manual describes instructions as mentioned in the contents. For other items, when the drive unit is
incorporated in a machine, follow the instructions of the machine. And when you purchased your drive unit
and motor separately, be sure to read the AC spindle motor manual and FRENIC5000M3 technical manual
together. Only proper use leads to full performance as expected. Wrong handling will cause malfunction,
short service life, and faults.
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1. Safety Precautions

Improper lifting practices can cause serious or fatal injury. Lift only with adequate equipment and
trained personel. Particular care must be taken to carry the unit by holding the main body,
because holding the side covers or parts can cause damage or dropping.

Wrong connection can result in the damage of the drive unit or personal injury. Connections must
follow the instructions of the machine.

Connect a molded-case circuit breaker (MCCB) on the power supply side to protect the unit from
damage caused by power switching, overload on conductors, and a short-circuit current.

If there is a fear of fault expansion or disaster occurrence such as fire, open the MCCB
immediately to stop power supply.

Be sure to ground the earth termina! E(G) for safety’s sake and to suppress radio noise.

Do not service the equipment when power is applied since this could result in electrical shock or
burn. When you can not avoid live-wire work, for example, in the measurement of main-circuit
electric quantities, be fully careful with your work in addition to safety measures such as
grounding of measuring instruments.

It takes time for the smoothing capacitor to discharge after the power is turned off. Fot the sake
of safety, do not start work before you make sure with a tester or the like that the main-circuit DC
voltage has dropped to a safe voltage after the charge lamp went out.

When power supply to the drive unit is recovered from power cutting or power failure and when
a protection function in operation is canceled by the RST switch, the drive unit can start
outputting to restart the motor as long as the forward or reverse command remains ON. Sufficient
care must be taken against danger when using a machine incorporating such connection.

A cover is not provided in the front of this drive unit; therefore, be careful enough not to touch
the live part. An optional front cover made of transparent acrylic resin is available. You are
recommended to buy and install it to prevent danger.

Since the surface temperature of a braking resistor rises when a current flows in it, a cover or the
like must be provided around it to prevent a human body from touching directly.

| caution

Never apply voitage exceeding the standard specifications. Excessive voltage will damage the
drive unit.

Environmental conditions for installation and transport must satisfy the standard specifications.
They have a great effect on performance and life. Explosion or fires may resuit from mounting the
drive unit in hazardous area such as [ocations where inflammable or combustible vapor or dusts
are present. The drive unit must be installed away from hazardous areas even if used with AC
motors suitable for use in such locations.

Meggering, if applied improperly, can damage the electronic components. Follow the instructions
in 5-5 Meggering.

When a drive unit protection function operates, examine the fault status following 6-2 Display and

Retrieval of Fault Contents and 6-3 Retrieval of Fault Data. You are recommended to record this
data to make good use of it in the future maintenance and inspection of the system.



2. Receiving

WARNING

Improper lifting practices can cause serious or fatal injury. Lift only with adequate equipment
and traind personel. Particular care must be taken to carry the unit by holding the main body,
because holding the side covers or parts can cause damage or dropping.

(1) Drive

Check the description of the nameplates on the si
with your order.

Drive unit type code designation

units

Fig. 2-1 Nameplate

FRN 005 M3~ 21

e

001
005
015
030

{2) Accessories
The standard accessories are a braking resistor(s) and a connector. Check the nameplates or the

types marked on the product surface with the Table 2.1 to make sure that they match the drive unit you
ordered.

Model No. :

de covers to see that the delivered drive unit agrees

Drive unit type

1

Table 2-1 List of drive unit accessories

Product type: FRENIC5000
Motor output (50%ED)
©1.1 kW, 002:22kW, 003:3.7 kW,
-55 kW, 007 :7.5kW, 011:11kW,
S15 kW, 018 : 185 kW, 022: 22 kW,
130 kW, 037 : 37 kW

Series name : Digital AC spindle drive system

Supply voltage 2 : 200 V

Motor rated output

Rated input AC voltage and
frequency

Manufacturer's serial number

(a)

Right side
ey

Nameplate

.

(b) Left side

L

-

i)

Nameplate

[

JENs

Fig. 2-2 Nameplate position

Specification

ltem
Motor 50%ED 11 2.2 3.7 55 7.5 11 15 185 22 30 37
output, S
(kW] Cont. 0.75 1.5 22 3.7 5.5 7.5 1 15 185 22 30
Drive unit type FRN0O1 | FRN002 | FRNDD3 | FRNODS | FRNOO7 | FRNO11 | FRNO15 | FRND18 | FRNO22 | FRNO30 FRNO37
P M3-21 | M3-21 | M3-21 | M3-21 | mM3-21 | M3-21 | M3-21 | M3-21 | M3-21 | M3-21 M3-21
. Tvoe DBOD1 | DBOO2 | DROO3 | DBO0S | DBCO7 | DBO11 | DBO15 | DBO18 | DBO22 | DBO30 DBO37
Bra}ﬂtng w M3-21 | M3-21 | M3-21 | M3-21 | M3-21 | M3-21 | M3-21 | M3-21 | M3-21 M3-21 | M3-21
resistor L
Qty. 1 1 1 1 2 2 3 1 1 1 1

Connectar type, aty.

MR-34LF (HONDA TSUSHIN KOGYO CO., LTD.), 1 pc.

Examine the articles for no damage due to transport such as a break, falling off of parts, and a dent on
the enclosure. |f you find a doubtful or defective point, inform the agent you bought them.

o



3. Drive unit Views
(1) Drive unit type: FRNOO1M3-21, FRNOO2M3-21, FRNOO3M3-21

(Top>

—H/—*————— Frame (Cooling fin)
=

Rectifire diode

Mag. contactor
Smoothing capacitor
Side cover

Control PCB case

Control PCB

\Connector for internally connected
Wiring

Control PCB case

< Front> Side cover

CHARGE lamp

Conlrol PCB

Torque
calculating CPU

Control CPU
Digital display
Push-button
switches
Connector

Control circuit
terminals

Main circuit
lerminals

Nameplate

{ Bottom >

Control circuit terminals
Connectar

Control PACB case
Control PCB

Side cover

Main circuit terminals
Braking transistor

Power transistor {Inverter)

Cooling fin (Frame)



(2) Drive unit type: FRNOO5M3-21 to FRNO37M3-21

) <in-board type>
Rear cover Mounting adapter
[ g

iy ; Mounting adapter
Cooling fin Side cover
: Control PCB case
~———— Side cover ‘
e F .
//_ rame . :
A —— Mag contactor

Control PCB
— Connector for internally
connected
Wiring
Front cover
{Front> (Without FRNOO5M3-21 to FRNO15M3-21)
Nameplate
Mounting adapter/ P
- CHARGE lamp

Control PCB

Torque calculating CPU ¢ External cooling type

Control CPU

/——~ Digital display
e
| Push-button switches

Mounting
adapter

Control circuit terminals

Main circuit terminals

Control circuit terminals
—— Connector

|« Control PCB case

Main circuil termir‘wals
Control PCB

Frame

- 5ide cover

Mounting _f
Mounting adapter adapter

L Rear cover

Cooling fan



Checking and Setting of Operation Data

touch the live part.

WARNING

A cover is not provided in the front of this drive unit; therefore, be careful enough not to

Before putting the drive system in operation, make sure that data for parameters agree with the machine
indications. Set correct data to parameters of which setting differs from the indications. You can check or
set data with the digital display on the control printed circuit board (PCB) and the push-button switches.

4-1 Functions of Digital Display and Push-button Switches

Digital display

Indicates a function code or
setting/ operation data shown in
the Function Table on pp.49, 50.

Fig. | Display E;jr Display
0 0 A A
1 ! 8 &
2 2 C L
3 3 D d
4 i E £
5 F £
8 5 H H
7 7 L L
8 = @] o
9 g P P
Active o u u
Inactive - % L
SET switch

To be switched on to input data
set in the RAM into the memory
to update parameter data.

RST switch

« In parameter mode
To be switched on to change
data indication into operation
mode function indication.

« In fault mode
To be switched on to cancel
drive unit protection function in
operation after fault restoration.

Mode switch

« Selects an indication mode of
function codes or setting/
operation data.
ON: Function codes
OFF: Setting/operation data

« This switch, when combined
with UP or DOWN switch,
gives function codes.

i

UP switch
Shifts a figure or code of setting/
display data as illustrated below:

« LED1 shifts in order as above
when LEDQ shifts from Fto .
LED2, when LED1 shifts from
Ftold, and LEDS3, when LED2
shifts from Fto /.

« Figures and codes that are not
designated to drive unit
functions are skipped.

« Data setting is limited by the
upper limit of setting range.

« Setting of code o .

DOWN switch
Shifts a figure or code of setting/
display data as illustrated below:

« LED1 shifts in order as above
when LEDO shifts from 0 to £,
LED2, when LED1 shifts from
Jto F, and LED3, when LED2
shifts from J'to £

« Figures and codes that are not
designated to drive unit
functions are skipped.

- Data setting is limited by the
upper limit of setting range.

« Setting of code -.

_32._




4-2 Function Selection and Operation Data Checking

FWO/REV/ STOP Frequency
command OFF adjust. pot.
FwD Rev setat 0
N -
VR
MCCB
OFF o LDt Motor
onN Digital
Power _| display
supply
QFF
Switch © O .
000 Drive unit
(a) Standby
FWD REV VR
MCCB T+T
ON LD
ON
ES;V:'; El iluminates. —@
(b} Power on
FWD REV VR
MCCB [ %m
ON o LD
onl indicates
POWe|' H freq
supply =
[eXs}
QOO0
(C) Ready for selection
FWD REV VR
MCCB
ON Jeginli
oL} Indicates
Power _| data
supply -
OFF H

(d) Selection start
Fig. 4-1 Preparation for function selection

When power is supplied to the drive unit, the CPU

on the control PCB starts reading internal data.

it takes about 2 seconds and the digital display

indicates ! =A4. After 2 seconds, the display

indicates an output frequency value (displays 0.0

during stoppage). The CHARGE lamp (LD1) on the

same PCB illuminates.

Now operation for selecting a function can be

started.

() The digital display always indicates output
frequency of the drive unit.

Exampte: Output frequency is 0 during
stoppage; indication is 0.0.

@ Swilch on the MODE, and the digital display
indicates the function code of data being
indicated.
Example: When an output frequency value is

indicated, function code {001 for

output frequency is indicated.

@ Switch off the MODE when you do not select
another function. The display indicates a
function code for about 5 seconds after the
MODE is switched on, and after that, it
automatically indicates data (an output
frequency value).

When the MODE is switched off after an on-
state exceeds 5 seconds, data is indicated
immediately.

@ When you select another function, switch on the
UP or DOWN while keeping the MODE on.

)

Selecting order of functions

« MODE + UP
A function is selected in the downward
order of the functions described in the
Function Table. 007 is followed by (0501,

» MODE 4+ DOWN
A function is selected in the upward order
of the functions described in the Function

Table. 074 is followed by 0507

)

« The fault mode FO5 ¢ to ~005 can be

selected only when a drive unit protection
function operates.

NOTE
Note that when PODP: set data protection is set
at - (data setting abled), if you switch on UP
or DOWN before MODE while a parameter
mode function is indicated, the set data will be
changed. This step is the same as the
operation in Section 4-3 (page 35).




D|glta| dlsplay

Function
selection

@
MODE
ON /7 ON
R —
MODE DOWN

DOWN MODE

OFF <:::> <:::> OFF

¥

function
change

Selected
Function

5s
passed
after MODE
off

Yes

No

Back to C code
< function preceding
current P code.~

No

Data setling

@
Yes
To P. 36 ToP. 35

® When the display indicates a selected
function code, switch off UP or DOWN,
and then MODE. The displayindicates the
data of the selected function.
Example: Shows that the maximum
frequency has been set to
100.0 Hz.

NOTE
Note that when FOOF: set data protection
is set at - (data set abled), if you
switch off MODE before UP or DOWN
while a parameter mode function is
salected, the set data will be changed.
This step is the same as the operation in
Section 4-3 (page 35).

® Data indication time differs according to a
selected function code.

When an operation mode (C code)
function is selected, the display continues
to indicate the data tilt another function is
selected.

When a parameter mode (P code) function
or a fault mode (F code) function is
selected, the display indicates the
selected function data about 5 seconds
after MODE is switched off.

It automatically shifts to an output
frequency value in 5 seconds.

(@ For the setting or changing of a parameter
mode function data, refer to Section 4-3
(page 35).

® While parameter mode (P code) function
data is indicated, the operation mode (C
code) function that had monitored before
this P code function was selected can be
selected by the following operation.



(about 5 seconds). The display indicates the C code

@ From P. 34 @ Switch on the RST while P code function data is indicated
l« function that had monitored before the P code function was

L m iy selected.
! wy Note that while a function code (P code) is indicated, RST
\ switching can not shift indication to a C code function.
@ RST on Example: Before a P code funclion was selected, [004:
% output voltage set value had monitored.
¢ @ When the RST is switched off, the C code function data is
indicated. Even if the RST is kept on, the display will shift

to data indication after certain seconds. The data
indication continues till a next function is selected.
Example: The output voltage set value is 220 V.

Function
change

Il:ll To P. 34

4-3 Operation Data Setting
() Stop the drive unit output. During operation, data can be set to certain functions, but not to almost all
the functions. For details, refer to the Function Table (pages 49 and 50).

(@ Select the A20F: protection of set data, and check for protection active or inactive.

Data indication - : Data setting abled. o : Data setting disabled. When - is indicated, you can set
data. When o is indicated, change the indication to - following the instructions below and then set
data.

(3 Select a required function following the steps in Section 4-2, and get data on display.

@ Switch on UP or DOWN to change data on the digital display. Adjust excess of deficiency to a setting
value by repeating ON/OFF of UP or DOWN.
Example: The maximumn frequency setting value is 125 Hz.

NOTES
The drive unit will be operated by data indicated on the digital display even if you fail to switch on the
SET. it is designed to be operated by input data in the RAM. The SET is to be switched on to update
the memory.
Methods of returning data on display to the previous one (stored in the memory) are as follows:
@ To return data to the previous one by switching on the UP or DOWN.
® To turn off the power once.

@© To seiect and set P223: resetting standard setting data.
Note that this function returns data to the one set by the drive unit factory before shipping (See the

List of Functions). ,
In the case that you purchased your drive combined with a machine, follow the instructions of the

machine.

_35_



l DOWN
ON
l DOWN
OFF
Data
flickers

5 s passed
—<after UP/ <«
DOWN OFF

Blanket
setting

@) SET
Y ON

f”

Is data set-
ting over?

(_

No display :
~ selection

memory)

NOTE
When you selected a function that
does not allow setting or changing
data, it is not possible to change
data on the digital display by
switching on the UP or DOWN.
The drive unit can not be
subjected to a trouble by this
operation.

® The display indicates data about 5
seconds after the UP or DOWN is
switched off. The data flickers.
Switch on the SET to update the
memory. The display automatically
shifts to output frequency value in 5
seconds.

To update the memory after output
frequency is on display, select the
function code again, check the data
and switch on the SET within 5
seconds.

® When setting more than one data,
you can use the P2249: blanket
parameter setting, to dispense with
setting each for a function.  You can
select and set the P775 at any time
during a data setting process, and
can set the whole data that were set
around the time of 7275 setting at a
time by switching on the SET as
mentioned in.

(@ When you switch on the SET, the
indication on the digital display goes
out and memory updating starts.
Then switch off the SET.

ST {4———1

=

OFF O J
v Wuminate 100 2%
n g I ,_r,‘ No flicker

(Memory updated)

| 5 i'-ll ‘I-ll Oulp_ul freq.
LigL) on display

..38._

NOTE
The switching off of the SET after
output frequency value appeared
will have no effect on the drive unit
and molor, however, make a rule
of switching it off when the
indication goes out.

® When the memory is updated, the set
data is indicated again. [n about 5
seconds, an outpul frequency value
will be indicated.

(@ To make setting each for a function
without setting the 7225, repeat the
steps to this point for each.



5. Maintenance and Inspection

WARNING
Do not service the equipment when power is applied since this could result in electrical
shock or burn. When you can not avoid live-wire work, for example, in the measurement of
main-circuit electric quantities, be fully careful with your work in addition to safety measures
such as grounding of measuring instruments.

The drive unit is composed of many parts and it can not bring its performance into full play unless those
parts operate properly. Proper maintenace and inspection is necessary in order to prevent drive unit
trouble from occurring and to continue its reliable operation for a long time. For the inspection items and
methods, see Section 7. Inspection List on page 46.

5-1 Precautions in Maintenance and {nspection

WARNINGS
Turn off the power without fail before you will touch the drive unit.

Make the worker himself check the power GN/OFF and forbid power operation by others
who are not in charge.

The smoothing capacitor remains charged for some time after the power is turned off. Start
work after CHARGE lamp LD1 on the control PCB is off and the main-circuit DC voltage
measured with a tester is as low as safe voltage.

CAUTION
Hold the housing, not the cable, to pull out the connectors. Be careful not to insert them into
wrong positions.

5-2 Daily inspection
@ The fundamentals of daily inspection is to check for abnormal noise, unusual smell or visual abnormality
from outside during operation.

@ When you find an abnormality, investigate the location and extent immediately.

(® Check the contents of the abnormality and judge whether operation can be continued or not. If not, stop
the eqguipment immediately and remove the cause of the abnormality.

5-3 Periodical inspection
Turn off the power. Check the places that can be inspected only when operation is stopped, and check
places and parts that require periodical inspection. If you find an abnormal place or part, remove the cause
of the abnormality or replace the part.

5-4 Periodical Replacement of Parts
Though the service life of drive unit parts depends on the working environment and operation time of the
unit, the life expectancy of electrolytic capacitors is about 5 years and that of cooling fans, about 3 years
when they are operated continuously within the allowable limits of the standard specifications. You are
recommended particularly to replace these parts before a trouble occurs.

._37__
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5-5 Meggering

CAUTION
Carry out meggering in accordance with the following instructions. Note that wrong
application may cause drive unit damage.

{1) Main circuits
Use a 250 V DC megger.
Do not use a 500 V DC megger because a

leakage current due to the voltage characteristics

of the surge suppressor connected on the p
supply side may cause incorrect indications

ower

(D Remove the external connections from all the

drive unit terminals (including control circuit
terminals). Connect all the main circuit term
with a common wire as shown in Fig. 5-1.

2 Carry out meggering only between the main
circuit common wire and earth terminal E(G)

inals

Never apply meggering to control circuits and

others.

3 The drive unit is normal when the megger
indicates more than 5MQ.

(2) Control circuits

Remove the external connections from contral circuit terminals and carry out noncontinuity-to-earth test.

Use a high-resistance-range tester.
Never use a megger.

(3) Precautions in the tests of external main and control circuits
When you apply dielectric test or meggering to external circuits, detach all the external connections at

]
T
Control PCB
Control
circuit
ferminals Connector
, Main
E|Dj o] Circuit
RISITIUV W Gy B P terminals
——nl

250V DC Megger

the drive unit terminals so that test voltage can not be impressed on the unit.

Fig. 5-1 Meggering connection




5-6 Measurement of Main Circuit DC Voltage
Measuring terminals are the main circuit terminal P for positive (+) and the signal check terminal DCN on

the controt PCB for negative (—). Use a tester or the like.

WARNING
Take the utmost care that the voltage during current carrying sometimes exceeds 310 V.

CHARGE Signal check
lamp LD1 terminal DCN

®

)

Fig. 5-2 Rough sketch of the control printed circuit board

__39_.



6. Troubleshooting
6-1 Protection Functions

WARNINGS
A cover is not provided in the front of this drive unit: therefore, be careful enough not to touch
the live part.

If there is a fear of fault expansion or disaster occurrence such as fire, open the MCCB
immediately to stop power supply.

The drive unit has protection functions as shown in Tables 6-11 and 6-12. The operation of a protection
function in Table 6-12 (fault occurrence) cuts off the power transistor base current and the drive unit stops
output immediately to protect the unit and motor. Then the motor runs free and the indication of the digital
display on the drive unit automaticaily shifts to the indication of the contents (type) of a faull. The contents
and data of more than one fault can be retrieved by operating the push-button switches on the control PCB.
After you switch on the RST to cancel the operating protection function, you can not select or relrieve the
functions ( £ to FO55) for the contents of faults and operation status at fault. Therefore, you are
recommended to record these data.

Table 6-11 Protection functions ()

Function Description

Stal! Increases acceleration time automatically to suppress overcurrent at rapid acceleration so that
prevention overcurrent trip can be prevented. Similarly, increases deceleration time automatically to suppress
overcurrent/overvoltage at rapid deceleration so that overcurrent/overvoltage trip can be prevented.

Current Suppresses overcurrent by our own method when the drive unit output current reaches the current
limiting limiting level.

instataneous | Running continues about 15 ms after the power fails under a continuous rated load.
power failure | (Under a lighter load, running time is longer.)

Input surge | Protects the drive unit from 5 kV standard impulse voltage that comes in from the main circuit
power supply.

Table 6-12 Protection functions (I}

Function  |Display Description
Under- !t | When the main-circuit DC voltage drops below the undervoltage level, the drive unit stops
voltage output immediately and holds a trip condition.
protection When a power failure is so long that control power fails, the function is automatically reset
Overvoltage ol | When the main-circuit DC voltage reaches the overvoltage protection level, the drive unit
protection stops output immediately.
Qvercurrent =0 | When the drive unit output current reaches the overcurrent protection lavel, the unit stops
protection output immediately.
Overload ot ! | When the drive unit operation exceeds the overload capacily (inverse-time characteristic),

the unit stops output immediately.

Molor ol 2 | When the temperature detection thermistor built in the motor detects the overload level, the

overload drive unit stops cutput immediately to protect the motor surely from burnout due to
overload.

inverter aHt ' When the drive unit cooling fins is overheated or unit temperature is too high, the unit stops

overheating output immediately.

External o4 | When an external alarm signal, such as from the thermal relay for braking resistor overheal

faulls detection, inputs, the drive unit stops output immediately.




6-2 Display and Retrieval of Fault Contents
For the functions of the digital display and push-button switches, refer to Section 4-1 on page 32.

Digital display (D When a protection function operates, the display
® .lﬂm automatically shifts to a fault mode and indicates
the code of the contents (type) of a fault first
® l detected.

Fault data 10 P-42 Example: The first detected fault was due to
No retrieval overvoltage.

Retrieval
of fault contents

and data Fault contents @ To check for combined faults, switch on the UP or
retrieval DOWN and retrieve the second and third fault
(_—@ contents. The contents of faults are all indicated
up l DOWN From P. 42 by codes.
(/O\\%{D or CON The retrieval of fault contents can be omitted;
l@ however, you are recommended to carry it out to
l clear up the cause of faults.

Example: The second detected fault was due

Ly
E to an external alarm.

Indicates a code for fault contents
DOWN R Indicates the order of fauft

upP
OFF OFF LEDY L€02 LEDT LEOD : ;
@ Q or O LED detection and the decimal
@ BEH point. These are not

iy

indicated in the first
T detected fault (with LED3

blank).

Is «--
indicated?

NOTES
The contents of 7 faults, that is, up to 7th faults,
can be retrieved and indicated.

Fault data

retrieval The contents of a fault remains on display till next

operation is performed.

@3 Switch on UP or DOWN till the digital display LEDZ,
1, and O indicates - .
The mark - shows that the contents of taults are
not detected. Now the retrival of fault contents is
l Yes over.

From P. 42

& 1]

Fault
removal

LED3 LED2 LED! LEDO
EH'H Example: The third fault is not
detected.

@ Next, retrieve fault data when protection function

RST
ON i :
I Qutput freq. .
.. on display operates and the fault record. For details, refer to
RST
OFF Q

Section 6-3 on page 42.

(% When you finish the retrieval of fault data or you do
not intend to do it, remove the cause of the fault
and switch on the RST. The indication will shift to
an output frequency value and the motor can be

restaried.
Ready for Example: Since the drive unit has stopped output,
restart 0.0 is indicated.

)



NOTES
If the operation mentioned below is performed when the cause of a fault is not removed, the fault will be
detected as new one, which will cause the protection function to operale again and will update the fault

record.
@ To switch on RST,  ® 7o turn off the power and turn it on again.

When RST is switched on while a protection function is not in operation. the fault record is not updated.

While a protection function is in operation, other functions than fault mode ones can not be selected. To
select a function of operation mode, pararneter mode or protection mode, switch on RST to cancel the
operation of the protection function.

If you switch on RST to cancel a protection function in operation with the forward or reverse command

kept ON, the drive unit will start to output and the motor will start running. Take the utmost care not {0
switch on RST before you turn off the forward or reverse command.

Retrieval of Fault Data M Switch on MODE to shift the display from fault contents
From P. 41 to function COde indication. ‘
Example: Indicates a function code for fault contents,
. ¥ FOO
d MODE

ON Q @ To select a required
@ function, switch on

MODE first, then UP or

1T DOWN. Function codes
E. shift as in Fig. 6-1. M

—
e

-
[y
]

Q
a
m
|
o
|
|
£
[}
o
m

operate MODE first,
then UP or DOWN

I

. i 2
@ C)NMODE l uP on NOTE O i O

[/@O + - If you switch on UP ru

N o @ or DOWN first, the + S5 +

MODE pown < retrieval of fault uP s | DOwN

contents will be o
indicated. Be sure (o Q Fona O

|

.
2
23
[w]

}
<—.

1

-
g 3
2z
(Ww]

Fig. 6-1 Order of
tault mode functions

@ When the digital display indicates aselected function
. code, switch off UP or DOWN, and then switch off
MODE immediately. The digital display will indicate
the data of the selected function.
Example: Output frequency at fault (FIL7) is selected

and data at fault was 67.8 Hz.

NOTE
The indicated data remains on display till next
operation is performed.

No Retrieval of
fault contents
and data

Fault contents

Yes IW
W?
ToP. 41




@ Repeat (2) and (3) to retrieve fault data. After retrieval is over, follow Section 6-2 (§) on page 41.
To select fault contents again, select function code FLL1. After that, follow Section 6-2 on page 41.

6-4 Diagnosis and Steps at Fault
When a fault occurs and the drive unit protection function operates, refer to the steps shown below to find
its cause and remedy it. If these steps are not applicable to your fault or your drive unit has been
damaged, inform the machine supplier or Fuji Electric.

(1) Undervoltage (2) Overvoltage

1

-
[y

Y
Did power fail NOIE 1 Is supply voltage Reduce supply
- h Yes - o No | voltage below the
(incl. instantaneous Reset and restart. within ¥ cpecified upper
one)? specifications? “ﬁm PP
lNo 1 Yes
X Cause may be drive

Is there device : Did oli operate unit control circuit
failure or wrong Yes ggﬁ?&e Odrerféecg;/re only during No_ ) damage or mal
connection in power connections p deceleration? function due to
circuits? ' noise.

Yes

No ¥
— Can deceleration ves | Make itlong

Is supply voltage No time be made » gnough to keep ol
within longer? out of operation.
specifications?

No

lYes l
Braking method to

|s there a large Improve power be restudied.

starting current load | Yes
in the same power
system?

.

supply system to
meet specifications.

I TNO

Did fault occur at ves |!S power

MCCB or mag. —{ transformer

contactor closing? capacity enough?
lNo Yes

(NOTE 2)

Is main-circuit DC No

(P-N) voltage above Drive unit damage

lower limit?

l Yes

Cause may be
drive unit control
circuit damage or
malfunction due 10
noise.

(Note 1) When the smoothing capacitor discharges and
drive unit control power fails, the fault function is
automnatically reset.

{Note 2) When the main-circuit DC voltage drops below 200
V. the undervoltage protection gives an indication
and alarm.

®

)



(38) Overcurrent

L 2

. . . . . Yes
I Is there a short circuit or grounding in motor power supply (U, V, W) circuits? }—e—bgﬁgﬁ‘/’%:gﬁnﬂgg

lNo

Reduce load or

¥ ! ) .
r Is load too large? = increase drive unit
I oS capacity.
A 4
r In which operating condition of acceleration, deceleration, and constant speed did the fauit occur? J
lAcc. lDecA Constant
speed
Is torque boost Yes |ls acc. time setting| No_[Cause may be No |Is dec. time setting
proper? "too short for load? “ldrive unit damage too short for load?
N Va5 or malfunction due VoS
© to noise.

r

Did load change
suddenly?

N

=)

y

Yes - Yes |Can dec. time be ves
Set longer time. " set longar?

Can torque boost |[No 1Can acc. time be

y

Cause may be
drive unit damage
or malfunction due
to noise.

Yes

Reduce load or
increase drive unit
capacity.

thermistor circuits?

thermistor?

be reduced? set longer?
l Yes { No i No
A J y
Reduce torque Reduce load or Control method to Reduce load
boost increase drive unit be studied. variation or
capacity increase drive unit
capacity.
(4) Overload
Drive unit overicad Motor overload
ol aléd
No Yes |ls there continuity Yes |Is connaction for Yes |1s the motor
7 |4 <4 <
Is load toc large? |« in motor NTC N motor NTC N cooling fan

rotating?

lNo

iNo

lNo

Motor repair is
necessary.

Repair wiring and
connection.

o

Is connection for

cooling fan power
circuits proper?

l Yes

Replace the
cooling fan.




(5) Inverter overheating

oH !
h 4
Is the drive unit Fan |15 the cooling fan in
! cooled A ; No i
natural-cooling or » the drive unit N ?iae;]place the cooling
fan-cooled? rotating? -
Natural cooling Yes
Is drive unit cooling | yes

fins choked up with
dust?

%

Iasird;;gsesggg 000ing | ves | Remove the
obstructed? obstruction.
No
; Cause may be drive
\lsiti?:wblem temp. ves | unit damage or
specifications? rrzloaillsfgncnon due to
lNo
Improve working
environment to
meet specification.
L —
(6) External fault (7) CPU error
oHe Error indication or
no itlumination.
Is connection for
circuits between No Repair wiring and Turn off the power X
connector terminals connection. once. Turn on after ﬁﬁgeu improper
19-7 proper? ] CHARGE tamp 9.
goes off.
Yes Yes
Is the alarm func- Cause may be drive ?éi;gf?”:ﬁéo%s on
tion of connected No unit damage or |s data indicated on | No PCB nserted
external devices in " maifunction due to the display? v h
operation? noise property ¢ 's there
i . noise source near?
No
The drive unit is
Is ambient temp. ) normal T : o
g L Improve working : . The drive unit is
N ;
m:rgr;tgﬁfaclmcat]ons o, environment 1o Continue operation. damagsd.
devices? meet specification
lYes
Does the temp. No
sensor operate Replace the sensor.
normally’
Can the external
device capacity be Yes » Icnacrggﬁe the
increased? pachy.
No
Reduce load on
external devices or
frequency in use.
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8. Standard Specifications

item Specification
Motor rated | S0%ED 1.1 22 37 55 75 | 11 15 185 | 22 30 37
output. (kW] i Cont. 0.75 1.6 22 37 55 7.5 11 15 18.5 22 30
Drive unit type FRN00T | FRNOO2 |FRNDO3 | FRNDOS | FRNCO7 | FRNO1T1 |FRNO15 | FRNO18| FRNO22 FRNQ30 | FRNO37
YP M3-21 | M3-21 | M321 | M3-21 | M3-21 | M3-21 | M3-21 | M3-21 | M3-21 M3-21 | M3-21
P Ratings 3-phase 3-wire 200V/50Hz, 200 to 230V/60Hz
ower —— -
supply rPeegrmlaSt?;tr)nle Voltage: +10 to —15%, voltage unbalance ratio: 3% or less (*1), frequency: £5%
Overload capacity 120% for 60 seconds with 50%ED rated output ]
Main-circuit . . . . )
system Transistor sinusoidal PWM VVVF inverter

Control system

V/ f control with flux control loop (2 selectable V/ f patterns)

Drive/ brake
system

4-quadrant drive, resistor dynamic braking (with the braking resistor instalied separately)

Acceleration/

Torque limiting acceleration/ deceleration, soft start/ soft stop (0.1to 99.9s)

Control | deceleration
Control range : 0.5 to 270Hz
Qutput Base frequency : 30 to 200Hz
frequency AGCUrac A ! ; 5 ; s
y nalog signal: +0.2% of maximum frequency at 25+:10°C
Digital signal: +:0.04% of maximum frequency at —~10to 55T
Additional Torque limiting control, current limiting control, automatic flux reducing control, slip compensator,
functions restart at instantaneous power failure, simple orientation.
Protection Stall prevention, current limiting, overvoitage, undervoltage, overcurrent, drive unit overload, drive
unit overheating, motor overioad, external fault, CPU error, incoming surge.
Frequency Analog signal: O to +10VDC, 0 to —10VDC (maximum frequency/ 10V)
setting signal | Digital signal: 12-bit binary, BCD 2 digits, BCD 3 digits (*2)
Input Override signal [—A to +A of frequency setting signal, A: 20 to 50% (at 1% intervals)
Digital signal selection, forward/ stop command, reverse/ stop command, free run command, No.2
Contact setting selection, torque limiting selection, M gear selection, L gear selection, simple orientation
start command, simple orientation stop carnmand, external alarm input, alarm reset
Instrument 0 to +10VDC for frequency meter, ammeter (load meter)
Output Open emitter Under No.2 setting, under torque limiting control, output frequency level detection, frequency
P equivalence detection, output frequency zero level detection, package alarm, individual alarm
Indicat Digital display |Indicates a function code and setting/ operation data. See the Function Table.
ndication S
Charge lamp  [The LED illuminates with smoothing capacitor charge voltage present.

Construction/ cooling

In-board (natural cooling) lln-board/ external ceoling (fan-cooling)

Calor Munsell N1.2, semigloss
Location Indoor, not more than 1000m above sea level.
Atmosphere Free of inflammable gases, corrosive gases, oil mist, moisture, waterdrops, and direct sunligiht.
Saits and dusts must be fittle.
Environ- |Ambient temp. {—10 to +55C
ment Ztr:?asgp:?e/mp —20 to +70°C Non-condesing and free of ice.
Humidity 20 to 90% RH
Vibration Not more than 4.9m/s? [0.5G} (Conforming to JIS C 0911)

(1) Voltage unbalance ratio =

max. phase voltage — min. phase vollage
1 %
3-phase average voltag X100 %)

(*2) Frequency selling with digital signals requires a option control printed circuit card.

e

)



9. Block Diagram and Terminals

Braking resistor

.

H1T1

Spindle motor

{Note 3) Thermal relay for
(Nate 4) braking resistor
RITI Drive unit
5
e P B
Recti -
MCCB MG ectifier main DC circuit Inverter CcT Ul U Motor
Power supply >—x J_ t— ¥
3-phase 3-wire ! : AS /_] > Vj: v / M
200/220V kT A 7] ¢ wl W
50/60 Hz > o 9 S
CHARGE Lamp Braking NTC thermistor
sA | Surge LD1 ®¢‘— transistor
suppressor _[ E ﬂ
Frequency - 13~ PWM Current == (V]
. 7 circuit detector 7
adjust / Control
potentiometer [ 23 5 power ] Zollage F
= R Source | | detector
Manual override 15| 2 ¢ Flux Flux
adjuster ] o5 con- detector [
5l 3 ha troller [
7
Voltage input r 2 l
0to —10VDC [ — L
I 4 ]
Frequency meter =4 .
Q
= e ]
r 5 gg < Torque NTC1
Ammeter (Load meter) @) / g | @ 9 Control CPU calculating CPU
Ny NTC2
Digital signal selection 420
Forward/stop command ;—24—
Reverse/stop command }_Zé_
Free run command :)—2i " 21 | [ Under No. 2 setting
No. 2 selling selection 7] B " [+ Under torque fimitng
Torque limiting selection by 18 & Mod Qutput | 10 Freq. level detection
N . H e iqna
M gear selection p-ﬂ— _ setting signais | 29 Freq. equivalence detection
L gear selection T 2 section 28 Freq. zero level datection
Simple /start command - £ lvad 30 Package alarm
orientation{ stop command ] , 14 22 Individual alarm
External alarm input r}% | 31, Individual alarm
Alarm reéet 9-7'— 2—: Individual alarm
Cantact input common P 23 Individual atarm
terminal g? . ) = 34 .
Braking resistor thermal Digital display 9 common terminal
relay input 5 Push-bution SW o0 1T M power source
gL— o 00O
R2

Note 1.

refay, connect the relay contacts to DBR1 and DBR2.

Use shielded wires for the wiring marked with . PVC wires must be twisted when they have to be used.
The terminal mark © indicates a main-circuit terminal; O, a control circuit terminal;  or >, a connector terminal.

Since the fan-cooled braking resistor (for the capacity of drive unil type FRNO18M3-2 or above) incorporates a thermal

The braking resistor thermal relay sometimes operates when main circuit DC voltage rises; therefore, external

sequential circuits must be arranged so as to be turned off by the MCCB or MC when the thermal relay operates

_48.__



10. Function Table

Opertion mode Function
i me e -+ Factory setting
Code Ref mark Name Setting range Unit Min.Unit
o0 A | Output fraquency Hz 0.1 Hz
aoe A | Reference frequency Hz 0.1 Hz
RE] A | Ammeter/ Load meter % 1%
Operation Ca2y A | Output voltage (Reference) . v 1V
monitoring 8485 ~ Input-signal status (checking) Display of operating data -
L8508 A | Output-signal status (checking) .
C887 Stop position setting value
RhE] Shaft position deflection } HEX notation
faa2 A | Changeover of basic mode/ multifunction mode E;T;;ur;?::;z;é ) —_— — o
[0 O a Maximum frequency 50.0~270.0 Hz 0.1 Hz 150.0 Hz
fpoce A | Base frequency 30.0~200.0 Hz 0.1 Hz 50.0 Hz
2003 A | Voltage at base frequancy 140~200 v 1V o
R3Gs A | Acc.time 01~99.9 s 01s 100 s
£35S A |Declime 0.1-~999 s 0.1s 100s
206 A | Torque boost 0~100 % 1% 20 %
L2800 A | Setting far flux control level 25~100 % 1% 75 %
PEoS A | Gain for frequency setting signal ~10.0~0.0~+10.0 % 0.1 % 00 %
Basic 2809 Frequency of acc./ dec.paftern setting f1 1~50 Hz 1 Hz 20 Hz
parametes POCR Frequency of acc./ dec.pattern setting f2 1~270 Hz 1 Hz 50 Hz
Pa0s Frequency of acc./ dec.pattern setting 3 1270 Hz 1 Hz 100 Hz
R Frequency of acc./ dec.pattern setting f4 1~270 Hz 1 Hz 150 Hz
RS Acc. / dec.pattem setting KO 10--100 — 1
| “eooc Acc. / dec.pattemn setting K1 10~ 100 —— 1
POGF Acc. / dec.pattem setting K2 10~-100 —_ 1
eorn Acc. / dec.pattern setling K3 10--100 — 1
enry Acc. / dec.pattem setting K4 | 10~100 — [
el Torgue fimiting selection i Active { 0), Inactive (=) — _— o -
o3 Torque limiter {driving mode) setting ; 20~~120 — 1 120
PorY Torque kmiter (braking mode) setting { 20~120 e R 120
PGS Slip frequency compensation level T 00~30 Hz 0.1 Hz 1.0 Hz
Lol 0 No.2 maximum frequency 30.0~2700 Hz 0.1 Hz 150.0 Hz
File No.2 base frequency 30.0~200.0 Hz 0.1 Hz 500Rz
3 No.2 voiage at base frequency 140~200 v 1V
04 No.2 acc time 0.1~99.9 s 0.1s 100 s
o5 No.2 dec.time 0.1~93.9 s 0.1s 100s
[ No 2 torque boost 0~100 % 1% 20 %
an No.2 setting for flux control levet 25~-100 % 1% 75 %
o8 No.2 gain tor frequency setting signal —10.0~-0.0~4-10.0 % 0.1% 0.0 %
03 No.2 frequency of ace./ dec.patiern setting 1l 1~.50 Hz 1 Hz 20 Hz
ar No.2 frequency of acc./ dec.pattern setting f2 1~270 Hz 1 Hz 50 Hz
Db No 2 Fraquency of acc./ dec.pattern setting 13 1~270 Hz 1 Hz 100 Hz
or No.2 Fraquency of acc./ dec.pattern setting f4 1270 Hz 1 Hz 130 Hz
e No.2 acc./ dec.pattem setting KO 10~100 — 1 50
o No.2 acc./ dec pattern setting K1 10~ 100 — o 60
PiDE No.2 acc./ dec.pattern setling K2 10~100 _ 1 100
. 5 g No.2 acc./ dec.pattern setting K3 10~100 — 1 100
Multifunction -
H No.2 acc./ dec, pattern setling K4 10~100 — 1 100
P & No.2 torque limiting selection Active { @), Inactive ( -) —— —_ a
3 No.2 tonque fimiter (driving mode) setting 20~120 — 1 120
b No.2 torque fimiter (braking mode) setting 20~-120 _ 1 120
Frrs No.2 slip frequency compensation lavel 0.0~3.0 Hz 0.1 Hz 1.0Hz
EXER DC braking vollage 1~10 % % 2%
era2 DC braking time 0~300 S 1s 1s
erg3 Frequency level detection 1-.270 Hz 1 Hz 150 Hz
18y Frequency equivalence detection range {05~5.0 Hz 0.1 Hz 25Hz
P1As DC braking starting frequency { 0.5~5.0 Hz 0.1 Hz 05Hz
£:a8 Overrige selection 1 Active (o). Inactive () -
eran Overrice band setting 20~50 % 1% 50 %
e R8 M gear selection 1.0~9.9 0.1 2.0 -
°iRg L gear selection 1099 — 0.1 4.0
Prnt ORT creeping frequency setling 0.5~10.0 Hz 0.1 Hz 1.0 Hz
Rrsd ORT stopping signal ON timer setting | "20~1000 ms 20ms 500 ms
Py ORT completion signal ON timer setting 20~1000 ms 20ms 100 ms




Opertion mode Function Dara Factory setting
Code Ref.mark Name Setting range Unit Min.Unit
LT Adjustment of frequency signal offset —10.0~0.0~-+410.0 % 01%
257 Adjustment of aux. frequency signal oftset —10.0~0.0~+410.0 % 01%
EELE] Adjustment of aux. frequency signal gain ~—10.0~0.0~+410.0 % 0.1% —_—
P0G Adjustment of override signal offset —10.0~0.0~+4-10.0 % 01%
FA5S Adjustment of averride signal gain —10.0~0.0~+410.0 % 0.1 %
E=a A | Ammeter/ load meter selection f;n;e:eftéf()'_) — —_— —_—
paie [J & | Freguency meter calibration 70~110 % 1% 100 %
pfar3 0O & Ammeter/ load meter calibration 50~220 % 1% 120 %
Calibration [eaty O No.2 trequency meter cafibration 70~110 % 1% 100 %
parameter FENES [m] No.2 ammeter/ load meter calibration 50~220 % 1% 120 %
EEEN No.1 motor capacity correction 001~-110 — — 001
NGEEE No.1 motor primary fesistance correction 50~150 % 10 % 100 %
EEEE] No.2 motor capacity correction 001~110 — — Same as NO.1
paey No.2 motor primary fesistance correction 50~150 % 10 % 100 %
EED Frequency signal selection Main (o), Sub (,~) [=)
#2285 NTC/ PTC selection NTC (a), PTC (-) o
Fac7 Load meter test mode Test (o), Normal (-) — — -
r2C8 Back 1o factory setting Active ( o), Inactive (-) -
Pocs Blanket setting Active (o), Inactive (-) -
P30 %;?pg‘%:::;ed frequency command 05250 Hz 0.1 Hz 20 Hz
LELE %;ip;;gézgffd frequency command 0.5~25.0 Hz 01 Hz 20Hz
f303 %:grpingesa;?;zed frequency command 052250 He 01 Hz 20 Hz
o304 Position regulator gain (ORT H gear) 0000~0255 J— 1 0032
Option A38% Position regulator gain {ORT M gear) 0000~-0255 -— 1 0032
parameter f308 Position regulator gain (ORT L gear) 0000~ 0265 —_ 1 0032
7381 ORT completion range setting 0000~0127 Pulse 1 pulse 0005 pulse
2308 ORT completion range setting (After stopping) 0000~0127 Pulse 1 pulse 0010 pulse
£358 ORT completion signal ON timer setting 0.0~1.0 s 01s 01s
F30R ORT completion signal OFF timer setting 0.0~010.0 S D1s 01s
°306 Pulse encoder phase selection ﬁﬁ::zz :zzg 2: gglv‘(/i )D) - - -
H300 ORT intemal position setting 000~FFF (HEX.) —_ -
Protection fooe A | Protection of set data Active ( o), Inactive { - ) — —_ o
F85: 4 | Fault conditions o —_
£age A | Output frequency at fault Hz 0.1 Hz
E A | Relerence frequency at tault Hz 0.1 Hz
£00y Fs Qutput voltage at fault N Indicates operation % 1%
Fault f00S -~ Operation mode at fault status at fault -
FOGE A | Fault record (the last)
£0807 A | Fault record (the last but one) o _
FoomB A Fault record (the last but two)
F888 A | Clear fault record Clear (o ).Memory (-~) -
Note 1. The functions with a ref.mark A can be selected in a basic mode. In a multifunction mode,all the furictions of the

FunctionTable can be selected.
2. The functions with a ref. mark (] allow data setting during operation.

3. ORT: COrientation.
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Overseas Service Network OF:: +-3:
Center Cooperator
FUJI ELECTRIC CO., LTD. TOKYO OVERSEAS SERVICE CENTER
8-1 Yurakucho 1-chome, Chiyoda-ku, Tokyo 100 JAPAN
Tel. (03) 3211-8015 Fax (03) 3201-248% ERH— E‘zﬁ
U.S.A Europe Domestic Service Network
FUJI ELECTRIC CO., LTD. ELMES & OESS SERVICE GmbH
USA SERVICE CENTER Wanheimer St. 45, 4000 Dusseldorf 30,
ELMES & QESS SERVICE INC. F. R. Germany
. (0211) 41 F 11) 41
Chicago Service Center Tel. (0211) 4180038 Fax (0211) 41280363
ELMES & OESS SERVICE INC. COMPUTER MACHINE TOOL SERVICES : .
955f N. Plum Grove Road Schaumburg IL. ASSOCIATED INDEPENDENT
60173 USA Unit 15 Sheddingdean Industrial Estate
Tel. (708} 605-1633, Fax (708) 605-1635 Marchants Way Burgess Hill West Sussex
RH15 8QY UK.

New Jersey Service Center

ELMES & OESS SERVICE INC.

800 Huyler Street Teterboro NJ. 07608 USA
Tel. (201) 288-4422 Fax (201) 288-4496

Tel. (04446) 47604 Fax (0444) 870226

Los Angeles Service Center

FUJI ELECTRIC CO.. LTD.

Cypress Commerce Center 5550 Cerrilos Ave.
Suite H, Cypress, CA. 80630 USA

Tel. (714) 220-1879 Fax (714) 220-1870

Asia and Oceania

DONGHA! CORPORATION

Donghai Building 1056-28, Namhyun-Dong
Kwanak-ku, Seoul, Republic of Korea

Tel. {02) 586-0058 Fax (02) 586-0057
KENUK TRADING CO., LTD.
No.178 Chien Kuo Road, Shin Tien City
TAIPEI HSIEN, TAIWAN 7

Tel. (02) 812-3978 Fax (02} 915-3486

C.N.C. and ROBOTIC AUTOMATED SERVICE g
25/239 Magill Road. Maylands 5039 Australia ‘
Tel. (08) 364-4070 Fax (0B) 364-4021 m&ﬂ EECERS
a(NRI-7111 7100 FREFHEEERI—T 512% 1 SGREZRTEIL)
hREsz A BREECER
Eiﬁﬁ&i%& #F’ Ii;l},_ n([ﬁ?)?ﬁ]g;;éEg‘lBO AEEMAER—T 19848 (REBFE—EIL)
F651-22 MEmAXSEESMT BI1&EH] a(fﬁ)455-3849 T3 ARMESEMMN—T B115195 (2 1me - ARREIL)
7(078)991-21114%) W MEMMBOER e 1 1 = | e
o~ (0764)41-1231 790 ELTRAES I E 1 S(ELBTEIL)
Fuji Electric Co., Ltd. CEL5— (MELERN)

«(078)991-2111 T651-2 WAMAXSEANT 8 1%t
Kobe Factory.
1-1, Takatsukadai 4-chome, Nisi-ku FEROABERNIYRGEDIHDIIER T B LN DY FTOTITHRLIZES N
Kobe 651-22 Japan
Tel. (078) 991-2111——~ Information in this manual is subject to change without notice.
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