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Preface |

Thank you four purchasing our FRENIC5000H118S series inverter. This product is used to drive a
3-phase induction motor at variable speed. As incorrect use of this product may result in
personal injury andfor property damage, read all operating instructions before using.

As this manual does not cover the use of option cards, etc., refer to relevant manuals for option
operations.

Safety Instructions

Read this manual carefully before installing, connecting (wiring), operating, servicing, or inspecting
the inverter.

Familiarize yourself with all safety features before using the inverter.

In this manual, safety messages are classified as follows:

AW ARNING Improper operation may result in serious personal injury or death.

&C AUTION Lr;g}rgg:r operation may result in slight to medium personal injury or property

Situations more serious than those covered by CAUTION will depend on prevailing circumstances.
Always follow instructions.

Instructions on use

/\WARNING

* This inverter is designed to drive a 3-phase induction motor and is not suitable for a single-phase
motor or others, as fire may result.

» This inverter may not be used (as is) as a component of a life-support system or other medical
device directly affecting the personal welfare of the user.

« This inverter is manufactured under strict quality control standards. However, safety equipment
must be installed if the failure of this device may result in personal injury and/or property damage.
There is a risk of accident. : '

Instructions on installation

/N\WARNING

» Mount this inverter on an incombustible material such as metal.
There is a risk of fire .
« Do not place combustible or flammable material near this inverter, as fire may result.

/N\CAUTION

« Do not hold or carry this inverter by the surface cover. Inverter may be dropped causing injury.
* Ensure that the inverter and heat sink surfaces are kept free of foreign matter (lint, paper dust,
small
chips of wood or metal, and dust), as fire or accident may result. _ L
* Do n?t install or operate a damaged inverter or an inverter with missing parts, as injury may
result.




Instructions on wiring

/N\WARNING

» Connect the inverter to power via a line-protection molded-case circuit breaker or Fuse,
as fire may result.

* Always connect a ground wire, as electric shock or fire may result.

» A licensed specialist must perform the wiring works, as electric shock may resuit.

« Turn off the power before starting the wiring work, as electric shock may result.

 Wire the inverter after installation is complete, as electric shock or injury may occur.

/NCAUTION

« Confirm that the phases and rated voltage of this product match those of the AC power supply,

as injury may result.

¢ Do not C(I)nnect the AC power supply to the output terminals (U, V, and W), as injury or failure

may result.

. Dg not connect a braking resistor directly to the DC terminals (P(+) and N(-})), as fire may resuit.

« Ensure that the noise generated by the inverter, motor, or wiring does not adversely affect
peripheral sensors and equipment, as accident may result.

Instructions on operation

/A\WARNING

» Be sure to install the surface cover before turning on the power (closed). Do not remove the cover
while power to the inverter is turned on.

Electric shock may occur.

« Do not operate switches with wet hands, as electric shock may result.

» When the retry function is selected, the inverter may restart automatically after tripping.

(Design the machine to ensure personal safety in the event of restart) :

Accident may result. _

» When the torque limiting function is selected, operating conditions may differ from preset conditions
acceleration/deceleration time or speed). In this case, personal safety must be assured.

ccident may result.

« As the STOP key is effective only when a function setting has been established, install an
emergency switch independently, and when an operation via the external signal terminal is
selected, the STOP key on the keypad panel will be disabled.

Accident may result.

e As operations start suddenly if alarm is reset with a running signal input, confirm that no running
signal is input before resetting alarm.

Accident may result.

« Do not touch inverter terminals when energized even if inverter has stopped.
Electric shock may result

/N\NCAUTION

¢ Do not start or sto[) the inverter using the main circuit power.
Failure may result.
« Do not touch the heat sink or braking resistor because they become very hot.
Burns may result
» As the inverter can set high speed operation easily, carefully check the performance of motor or
machine
before changing speed settings.
Injury may result.
* Do not use the inverter braking function for mechanical holding.
Injury may result.




Instructions on maintenance, inspection, and replacement

/A\WARNING

« Wait a minimum of five minutes after power has been turned off(open) before starting inspection.
(Also confirm that the charge lamp is off and that DC voltage between terminals P(+) and N(-) do not
exceed 25V.)
Electrical shock may result.
» Only authorized personnel should perform maintenance, inspection, and replacement operations.
aTake_off metal jewelry such as watches and rings. Use insulated tools.)
Electric shock or injury may resulit.

Instructions on disposal

/NCAUTION

» Treat as industrial waste when disposing it.
Injury may result.

Other instructions

/\WARNING

e Never modify the product.
Electric shock or injury may result.

General instructions

Although figures in this manual may show the inverter with covers and safety screens removed for
explanation purposes, do not operate the device until all such covers and screens have been
replaced.
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1. Before Using This Product

1-1 Receiving Inspections

Unpack and check the product as explained below.

if you have any questions about the product, contact the wE ‘
nearest Fuji sales office or your local distributor where | NFRN2, 2H11S—2
you purchased the unit . 5 ¢ 3PH 200-230V 50/60Hz 16 1A

®Check the ratings nameplate to confirm that the 3PH 3.8 kVA200-230V 1. 0-1667Hz 104
delivered product is the ordered one.
TYPE : Inverter type

Ratings nameplate

FRN 2.2 H11S5-2 Power supply voltage system

| L—  :2— 200V grade
' Series name:H118
Nominal applied motor:2.2—2.2kW

Product type: FRENICS000

SOURCE . :Power rating
OUTPUT : Output rating
SER.No. : Serial number
07 1234R00O01

I |___ Production lot serial number

Production month:1to : January to September,
X: October, Y: November, Z: December

Production year: Last digit of year

(0--> 2000)

®Check for damaged andfor missing parts upon delivery.

@In addition to the inverter unit and this manual, the package contains rubber bushing and a
terminating resistor (1/2 W, 120Q). The terminating resistor is packed in a sack. This
terminating resistor is required for RS485 communication. The resistor need not be removed
regardless of RS485 communication status. '

1-2 Appearance

Mounting screws of surface cover

/AWARNING |
B Refer to the user's manual befere
installation and operation,
MW Do not remove this cover while
applying power and at least 5 min_
after disconnecting power,
B Securely ground {earth} the equip—
ments.
-5 K
 GH-BEEDHETABY
Kerad panel Intermediate BAMTAEROWIC . B Y RRRAFERAT,
tToEFICEITE
rf Vi . BEROETLBY
SU ace cove ARFPRURTEINE W RE HTAHA
—EROELIE
B AECBRELSIEICE i

Warning )
Ratings nameplate
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1-3 Handling the Product

(1)Removing the surface cover

Loosen the screws that fix the surface cover, and then remove the cover by pulling the top (see Figure
1-3-1).

Fig.1-3-1Removing the surface

(2)Removing the keypad panel
After removing the surface cover as explained in (1), loosen the mounting screws of the keypad panel and
remove as shown in Figure 1-3-2.

Mounting screw of
Keypad panel

o
o
iy}

Fig.1-3-2Removing the keypad panel

1-2



1-4 Carrying

Carry the product by the main unit.

Do not carry the product by holding the cover or parts other than the main unit.
Use a crane or hoist to carry a product equipped with hanging holes.

1-5 Storage
(-~ - . .. Temporarystorage =~ . .- -~ . . ﬁ-;'

Temporary storage of this product must meet those conditions listed in Table 1-5-1.
Table 1-5-1 Storage environment

ltem Specifications
eambient -10 to +50 °C
perature . . .
Storage Condensation or freezing must not occur as a result of sudden
temperature -25 10 +65 temperature changes.
Relative humidity 5 to 95% "

Atmosphere Pollution degree 2

: Operation/storage : 86 to 106 kPa
Alr pressuré | Trangnort - 70 to 106 kPa

Notet: The storage temperature applies only to short periods such as transport.
Note2: As a large change in temperature within this humidity range may result in condensation or freezing, do
not store where such temperature changes may occur. :
®Do not piace this product directly on a fioor.
@To store the product in an extreme environment, pack in vinyl sheet, etc.
@If the product is stored in a high-humidity environment, insert a drying agent (e.g., silica gel) and
pack the product in vinyl sheet.

... ... Long-termstorage. - . D E R {'

If the product is to be stored for an extended period after purchase, the method of storage depends

primarily on storage location.

The general long-term storage method is as follows:

@®The above conditions for temporary storage must be satisfied.
When the storage period exceeds three months, the upper limit of ambient temperature must be
reduced to 30°C to prevent the deterioration of the electrolytic capacitors.

@Pack the product thoroughly to eliminate exposure to moisture and include a drying agent to ensure
a relative humidity of about 70% or less. ,

®If the product is mounted on a unit or control panel and is left unused and exposed to the elements
like moisture or dust {particularly on a construction site), remove the product and store in a suitable .
environment.

@Electrolytic capacitors not provided with power for an extended period will deteriorate. Do not
store electrolytic capacitors for one year or longer without providing power.

1-3



Installation and Connection
Operating Environment

2.
2-1

Install this product in a location that meets those conditions listed in Table 2-1-1

Left

Table 2-1-1 Operating environment
ltem Specifications
Location Indcor
Ambient -10 to +50°C (The ventilating covers must be removed if ambient
temperature | temperature exceeds +40°C)
Relative o .
humidity 5to 95% (No condensation)
Atmosphere | Free from corrosive gases,flammable gases,oil mist,dusts,
and direct sunlight.
Air pressure | 86 10 106 kPa
Vibration |3 mm : from 2tolessthan 9 Hz, 1 mfs :from 9 to less
than 20 Hz , 1 mfs : from 20 to less than 55 Hz , 1
m/s : from 55 to less than 200 Hz
2-2 Instaliation Method

@ Securely fasten the product in an upright position on a solid
structure such that FRENIC5000H11S is facing the front.
Do not turn the product upside down or install in a horizontal
position. '

Table 2-1-2 Output current reduction rate
based on altitude

Altitude Qutput current
reduction rate
up 101000 m 1.00
1000-1500m 0.97
1500-2000m 0.95
2000-2500m 0.91
2500-3000m 0.88
Top il Y
Inverter
FRN-H11S Right
). N X
v Gap Xcanbe 0.
(side-by-side
installation}
Y = over 100mm
Bottom + Y
Fig. 2-2-1

® As heat is generated during inverter operation, the spaces shown in Fig. 2-2-1 are required to
ensure sufficient cooling. As heat radiates upward, do not install the product beneath a device

sensitive to heat.

® As the heat sink may reach a temperature of 80°C during inverter operatlon ensure that the
material surrounding the product can withstand this temperature.

A WARNING

Fire may result.

Install this product on nonflammable material such as metal.

@ When installing this product in a control panel, consider ventilation to prevent ambient temperature
of the inverter from exceeding the specified value. Do not install the product in an area from which

heat cannot be sufficiently released.

® If two or more inverters must be installed in the same device or
control panel, arrange the units horizontally to minimize the
effect of heat. |f two or more inverters must be instalied
vertically, place an insulated plate between the inverters to
minimize the effect of heat.

® When shipped from the factory, inverters are internal cooling
type inside panel. An inverter can be converted to an external
cooling type simply by adding an optional mounting adapter.
In an external cooling system, a heat sink radiating about 70%
of total inverter heat (total loss) can be placed outside the
device or conirol panel.
Ensure that heat sink surfaces are kept free of foreign matter
(lint, moist dust particles etc.).

i

Internal air supply

internal External
radiation T radiation (70%)
Interma) Cooling fan
tan
R
™™ Heat sink

F

C |
[

_

F

Externat air supply

Fig.2-2-2 External cooling system

A WARNING

Fire or accident may result.

» In case of external cooling system, cover the inverter rear side in order not to
touch the main capacitor and braking resistor. Electric shock may result.

eEnsure that the inverter and heat sink surfaces are kept free of foreign matter
such as lint, paper dust, small chips of wood or metal, and dust.

2-1



@ Remove the ventilation cover if the ambient temperature exceeds 40°C or “1” is set at the function

HO7.

(1) Removing the ventilating covers
One ventilating cover is mounted on top of the inverter and two or three are mounted at the bottom.
Remove the surface cover, then remove ventilating covers by popping out the cover inserts as
shown in Fig.2-2-3.

Fig. 2-2-3 Removing the ventilating cover
2-3 Connection

Remove the surface cover before connecting the terminal blocks as follows.

2-3-1 Basic connection

® Always connect power to the L1/R, L2/S, and L3/T main circuit power terminals of the inverter.
Connecting power to another terminal will damage the inverter. Check that the power voltage is
within the maximum allowable voltage marked on the nameplate, etc. .

@ Always ground the ground terminal to prevent disasters such as fire or electric shock and to
minimize noise. '

®Use a reliable crimp terminal for connection between a terminal and a cable.

@ After terminating the connection (wiring), confirm the following:
a. Confirm that the connection is correct.
b. Confirm that all necessary connections have been made.
c. Confirm that there is no short-circuit or ground fault between terminals and cables.

® Connection modification after power-on

The smoothing capacitor in the direct current portion of the main circuit cannot be discharged
immediately after the power is turned off. To ensure safety, use a multimeter to check that the
voltage of the direct current (DC) is lowered to the safety range (25V DC or less) after the charge
lamp goes off. Also, confirm that the voltage is zero before short-circuiting. The residuai voltage
(electric charge) may cause sparks.

* Always connect a ground wire.

Electric shock or fire may result.

A WARNING | ® Ensurethata licensed specialist performs all wiring works.

* Confirm that the power is turned off (open) before commencing wiring operations.
Electrical shock may resulit.




MBasic connection diagram

@®SswW1 (Sinkside) Factory shipment state

FRN15HT1S, FRN18. 5H11S

FRNZ2. 2H11S~FRN7. 5H11S

7 a \ /Be reacror  External braking resistor (2) 45) \\
YO e : : !
‘{ e |
I (THR) }
D REACTOR L |
(x2) [+4} } i e ‘
| L
I |
¥ :
f
Ly ®) ©
e H AT
Molded case BRAKING ONIT (2] (56 ) i |
circuit brezker MCCBI - N i ] /.’
or e s ~ -
Residual—-current-opgrzted ' _'5 s ——— e —— -
protective device (ELCB) E g1 T -
Power supply (31 ma
3 £ L
-phase (5)
200to2 30V N
50/66Hz i
/

Auxitiary controd
power Supply (#7) [

Grouding

&L

] Grouding
[ ==

Alarm relay output

Notes

1. Dn-nn terminals (11, (CM, and<CMY>of the control
circuit are insulated independentty.

2 The following ortions support the inverters:
Power factor correcting DC re:c or (DR}
-Optioniseparete installati®

-Remove the jumper beiween F1 and Pt} hefore
connecting the

#1) Use an inverter with the rated voltage
matching nower supply voltage.
(#2} Option. Use as required.
(23} Use this peripheral device when necessary.
{4 To use the power-factor torrecting DCR.
remove the jumser [#a) between PY and PIH.
{t5) To connect the external braking resistor lontio

Always use with the braking wnit lonhnn) [+6}
For inverters rated at 15k or more

Bisconnect the jumpes betwsen PI1) and DB
of the interna! resisitor (#b). P{H must he
insulaied Fro

A 1, Tm] 30A L
Power supply for i I ]
potentiometer (2} i % [12] 308 4 ]
S t1] }
itt is possible to input voltage
Analog !slgnsﬁ!s:](?ot?e:l |na?£ [?'5] DI‘I?]. j "’. | -
ingut ‘instead of the polentioweter s : PIC
H i i
=
- $/ N OFF
Current _iaput [m i i e .
DCAto20mA i ) i
l =} — i
+1 | [FMAl
Anatog freguency meter i :i D10V
{Pulse counter) (¥2) o Hi
: [f;;]' (iczay) w00
Sink
v !
IPLC) £ __%Z Source
o Sink [i}s‘"
R ER )
= Source L2
e
‘ 15
H | -
:- I[REV) vE-
3 b
= ] 1) yE-
2 : ;-
- X2} ﬂ"
=2 -
= (%3} vk
(=] Y bty
(x4 bl
s
I 08 Ein
-
X8) gE+
——
N yA-~
xg) EI
119} Ik
)

Digital fresuency meter

[ F

{Pulse counter) [+2}

DX+ (SO
) 07
Fig. 2-3-1

Transistor output =
=

n m DB

(+6) Connect the braking umt (optionl to the PHH-NI).
Lonnect auxiliary terminals [¥] and [2]
polarities according 1o the figure Be careful that
the connection method varies between thte sink znd
source setting of

(#7) Tne inverter can be operated without auxiliary

antrol-power input.
lfS) The V2 terminal camnot be used.

by confirming

[#18) You can use the transistor outsut without changing

the terminzl to sink type or source type

Rejay output



@SW1 (Source side) FRN?SHHS FRN18. 5H11S FRN2. 2H115~FRN7. 5H11§

(THR) A

DC REACTOR
[#2) (x4}

Molded case
circuit breaker (MCCB)
or
Residual-gurrent-operated
protective device {ELCH)

Power supply  {#1)

3-phase

200 to 230V
50/60Hz

Auxiliary c?nttir?ll [ RO
%
nower supply a0
Grouding G G 3 G ©}_16rouding
2 g

(¥3)

o .....5‘....._3;

[

¢

Cnmrol clrcun ;

+DC10V o
[ — N (k| 10A
Power supply for ' I
potentiometer (+2) i o ha o 3B 511 Alarn retay outout
: ESIELL O
it ISEDD(ES;M:N;UV%DM anltage - Notes: .
isignaks (b to or 0 to 1. Common Rerminal [15]. (A, and <CMY}> of the tontrol
A."na"’tg [+5 YDC) to tersinals[12]-{1F] o + circuil are insvlated indesendentiy.
INpUt  Ginstead of the potentiometer PTC 2. The following options support the inverters:
- 7 & I:. Powerfactor correcting DC reactor [DCRI
i by -option (separate installation)
= D ON  OFF fl!emvetthe Jtl'.:lﬂer betwesn Pl and Pt} before
connecting the
% : s #| L [C1]
| C"E&ffzmu‘ ) — i 1 (1) Use an Inverter with the rated voltags
0 Hi i il matching connecting the DCR.
| ¢ T (#2] Option . Use as required
i E:g} ?se th{?| nerlnhe;altdence wh:n ne{:xe:sszry.
| ; h o use the power—factor correcting
Analog freauency # it HOC10V remove the jumper (*al between PT and PiH.
meter (%2} i H - 5 To gtlmnect the e:ﬁemalhhrzkms re:l(stl:r lﬂté;m)
: ! ways use wi e braking Ul'll [ontion) (¢
2 +DC24Y b @ for inverters rated ai 15kN or mare.
Sink Disconnect the jumper hetween PH) and 08 of
(P24) the internal resistor{sbl. P{+ must be insulated
(E)E’ Dthk l(t)tth?(ﬂlﬂl
*6) Comnect the braking unil {option) to the -Ni-).
M{)kw;} Source Conpect auxiliary terminals [1] and [2] by between the
- H sink and source setting 1f SW.
Sink [5]M ;
B‘_ (#7) The jnverter can be operated without auxiliary
Source control-pawmer input.
=4 (+8) The ¥2 termipal caanot be used
. L] izzjs" {*10) You can use the transistor output without changing
N i I ._5._, the terminal tc sink type or source type.
{REV) -
e L= $
——
- $he
A
g S
- ¥
= pE-
= .y Relay output
yE-
Y3
—8—
b
— e 10}
) Y5~ 5
— ) o
. =
7 ¥FE- N
N e N
- 2
(x8) yE- ]
N -
e =
| PNEL) vx-+ =
[ A— .—‘ [(M
-
Digital freguency meter
{Pulse counter] {(+2) Pulse output

0x-} X+ ()

Fig 2-3-2



2-3-2 Connecting the main circuit and ground terminals
Table 2-3-1 Functions of main circuit terminals and ground terminals

Symbol Terminal name Description
L1/R,L2/S,L3/T Main circuit power terminal Connects a 3-phase power supply.
UV.W Inverter output terminal Connects a 3-phase motor.
R0, TO Auxiliary control power input | Connects a backup AC power supply to the control circuit.
terminal {Not supported for inverter of 0.75kW or less)
P1,P(+) DC reactor connecting | Connects the optional power-factor correcting DC reactor.
terminat
P(+),DB External braking resistor | Connects the optional external braking resistor.
connecting terminal (For inverter of 7.5kW or less)
P{+),N{-) DC link circuit terminal Supplies DC link circuit voltage to the external braking unit
(option) or power regeneration unit (option).
G inverter ground terminal Grounds the inverter chassis {case) to the earth.

(1) Main circuit power terminals (L1/R, L2/S, L3[T)

® Connect these terminals to the power supply via a molded-case circuit breaker or earth-leakage
circuit breaker for circuit (wiring) protection. Phase-sequence matching is unnecessary.

@ To ensure safety, a magnetic contactor should be connected to disconnect the inverter from the
power supply when the inverter protective function activates.

@ Use control circuit terminal FWD/REV or the RUN/STOP key on the keypad panel to start or stop
the inverter. The main circuit power should be used to start or stop the inverter only if absolutely
necessary and then should not be used more than once every hour.

@ Do not connect these terminals to a single-phase power supply.

(2) Inverter output terminatl (U, V, W)

@ Connect these terminals to a 3-phase motor in the correct phase-sequence. If the direction of
motor rotation is incorrect, exchange any two of the U, V, and W phases.

@ Do not connect a phase-advance capacitor or surge absorber to inverter output.

@ If the cable from the inverter to the motor is very long, a high-frequency current may be.generated
by stray capacitance between the cables and result in an overcurrent trip of the inverter, an
increase in leakage current, or a reduction in current indication precision. To prevent this, the
cable must not exceed 50 meters {for 3.7kW or less) or 100 meters (for 5.5kW or more}.

Output circuit

L1
Inverter Motor)
L2
Motor
L1 + L2 = 50 m or less (3.7kKWTr less)

100m or less (5.5kW or more)

To drive two or more motors, the iotal length of cable to
these motors must not exceed 50 meters (for 3.7kW or

less) or 100 meters {for 5.5kW or more). Noise magnetic Lﬁ—yh)

filter
(3) Auxiliary control-power input terminals (R0 and TO) ~ MCCB i W

The inverter operates even if power is not Power T ) z :: ) l K}
provided to these terminals. supply :’j —
If a protective circuit operates and the magnetic I ’& 2§ A 1 4@_@

contactor on the inverter power side is opened (off), the v R
|—1 "1 Inverter

inverter control circuit power, the alarm output (30A, B,
DG/DC
r

T3

and C), and the keypad panel display goes off. To w KA E
prevent this, the same AC power as the main circuit AC LI T
power must be supplied (as auxiliary control power) to E8 |
the auxiliary control-power input terminals (R0 and T0).

Fig.2-3-3 Connecting the auxiliary control-power input terminals

2-5
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®To ensure effective noise reduction when using a
radio noise filter, the output power from the filter
must go to the auxiliary control-power input
terminals. If these terminals are connected to the Inverter
input side of the filter, the noise reduction effect A

deteriorates. | P1 %%// P(+)

(4) DC reactor connecting terminals (P1 and P(+))

@ Before connecting a power-factor correcting DC reactor
(optional) to these terminals, remove the factory-installed DCR
jumper.

@ If a DC reactor is not used, do not remove the jumper.

(5) External braking-resistor connecting terminals (P(+) and DB) Fig. 2-3-4
(H11S: 7.5kW or less)

For the H11S of 7.5kW or less, a built-in braking resistor is connected to terminals P(+) and DB.
If this braking resistor does not provide sufficient thermal capacity (e.g., in highly repetitive
operation or heavy inertia load operation), an external braking resistor (option) must be mounted
to improve braking performance.

@ Remove the built-in braking resistor from terminals P(+) and
DB. Insulate the resistor-removed terminals with adhesive
insulation tape, etc.

@ Connect terminals P(+) and DB of the external braking
resistor to terminals P(+) and DB of the inverter.

@ The wiring (cables twisted or otherwise) should not exceed

External braking resistor {DB)

DC reactor
oeR) |

5 meters. v e O
L%Fl Ni-)
(6) DC link circuit terminals (P(+) and N(-)} Fig. 2-3-5 Connection
The H11S inverter of 15kW or more does not contain a (H11S : 7.5kW or less)
drive circuit for the braking resistor. To improve braking External - braking resistor (DB)
performance, an external braking unit (option) and an s

external braking resistor (option) must be installed. & l

® Connect terminals P(+) and N(-) of the braking unit to 0 reactor g ‘ P
terminals P(+) and N(-) of the inverter.The wiring (cables (0CR) = g‘l’i ©
twisted or otherwise) should not exceed 5 meters. )

® Connect terminals P(+) and DB of the braking resistor P
to terminals P(+) and DB of the braking unit.

The wiring (cables twisted or otherwise) should not
exceed 10 meters.When terminals P(+) and N(-) of the .
; X ; TR
inverter are not used, leave terminals open. If P(+) is O ©Fm " Cn
connected to N{-) or the braking resistor is connected |
directly, the resistor will break. o ,

@ Auxiliary contacts 1 and 2 of the braking unit have polarity. (H11S : WE;Q,; g\?‘,? (Sﬁans?ggl?snsmected for
To connect the power regeneration unit, refer to the H11S of 15kW or over)

“Power Regeneration Unit Instruction Manual’. '

(7) Inverter ground terminal
To ensure safety and noise reduction, always ground the inverter ground terminal .  Also, metal
frames of electrical equipment must be grounded as specified in the Electric Facility Technical
Standard. B

The connection procedure is as follows:

@ Ground metal frames to a ground terminal (Ground resistance: 100¢} or less).

@ Use a suitable cable (short and thick) to connect the inverter system to the ground terminal.

(THR)

Braking unit (BU}

(8) Function for switching digital input terminals between sink type and source type

The input method of digital input terminals (FWD, REV, X1 to X9) can be switched to the source type or the
sink type using the switch (SW1) on the control board. Table 2-3-3 and Figure 2-3-7 show the method of
setting the terminal type.
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Table 2-3-3 Setting switch 1(SW 1}

[nput type Setting short terminal

Sink type (default) Set for sink side

Source type

Set for source side.

Sink Sink
Source Source
Sink type (default) Source type

Fig2-3-7 Setting switch (SW 1)

The input terminals are set to the sink type by default.

[Connection method]

The following table (2-3-4) shows the circuit diagrams for sink type and source type.

Table2-3-4. Connection method

Power : . . .
Type Connection (0¥ Example input terminal: FWD)
supply
I_[nverter
o PLC = =
B & Slnk -
E b ®l|Source
o é FWD P
TCM [ G
— I I_-Inveeter
Programmable PLC [ @
(—U 3 cantroller Smk
E B\ °[Source
2 x =
x £ i
Lt 7} T
D
= =
—
= o
L o
c 3
- O
W
i
l_Invert.er
(é) oG o]
g & | Slnk L
e a Source
S | 8 | lev o ¥ &K
= —_ —.l"_— o — —
i < I 1
° i L @




/N CAUTION

Check that the number of phases and rated voltage of this product match those of the AC
power supply.

Do not connect the AC power supply to the output terminals (U, V, W).

Injury may resuit.

Do not connect a braking resistor directly to the DC terminals (P{+] and N[-]).

Fire may result.
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2-3-3 Connecting the control terminals
Table 2-3-5 lists the functions of the control circuit terminals. A control circuit terminal should be
connected according to the setting of its functions.

Table 2-3-5
Classification Terminal Terminal name Function Remarks
symbol
Potentiometer Used for +10 Vdc power supply for frequency setting POT
13 power supply (variable resistor of 1 to 5 k Q) Max 10mA
?’OT voltage Set the frequency accordu?g to the power source data given | Input impedance
input through an external analog input. 29 Kk Q
- 0 to +10 Vdc/0 to 100% (0 to +5 Vdc/0 to 100%)
. . . . . . * Up to 15 Vdc can
+ Reversible operation using positive and negative signals A
be input. However,
12 0 to +/-10 Vdc/0 to +/-100% (0 to +5 Vdc/0 to 100%}) voltages Ia
{However, the setting resolution of 0 to +/-10 Vdc is multiplied | 9 .rger
by two.} ] than 10V is
- Reverse operation: +10 to 0 Vdc/0 to 100% :gn\?idered to be
Analog input (Switched by digital input signal or function code.) )
Set the frequency according to the power source data given
Frequency through an external analog input.
setting current - 4 10 20 mAdc/0 to 100%
G input - Reverse operation: 20 to 4 mAdc/0 to 100%
(Switched by digital input signal or function code.)
PTC thermistor | Connects a PTC thermistor for the protection of the motor.
V2 yoltage Cannot be used.
input 2
11 Analog common | Commaon terminal for analog input signals Isolated from CMY
and CM
FWD zon::;i'gn Used for forward operation {when FWD-CM is on) Ff botth signals are
pe or deceleration and stop {(when FWD-CM is off). |r?pu
Jstop command simultaneously, the
Reverge Used for forward operation (when REV-CM is on) inverter
REV gperation . . decelerates and
: or deceleration and stop (when REV-CM is off).
Jstop command stops.
X1 Digital input1 You can set the functions such as exernal coast-to-stop
X2 Digital input2 command, external alarm, error reset, multistep frequency
X3 Digital input3 selection, and motor selection signal as the terminal functions
<4 Digital input4 from X1 to X9. For details, refer to the method of setting
— P terminal function codes EO1 to E09 described in 5-2 Function
X5 Digital inputs .
R Explanation.
X6 Digital input6
X7 Digital input? item mn_ | yp mex.
Digital X8 Digital input8 Operating ON level ov - 2v
input X9 Digital input9 voltage OFF leve! 22V | 24V | 27V
Qperating current at ON level - |3.2mA [4.5mA
Allowable leakage current - - |05mA
at OFF level '
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Terminal

Classification Terminal name Function Remarks
symbol
PLC PLC signal Connects the output signal power supply of the PLC.
power supply
P24 24 Vde Terminai for 24 Vdc power supply. (+24 V, max. 100 mA)
Digital input power supply ) ’ ’
Isclated from
CM Digital common | Common terminal for digital input signals terminals CMY and
11
FMA Analog monitor Outputs the monitor signals using the analog DC voltages from | The maximum
(Analog 0to +10V DC. allowable current
common) consumption of the
connected meter is
Analog Qutputs a DC voltage corresponding to one selected from the 2 mA
output following items. - Up to two analog
(1 1) OthpUt frequency voltmeters can
Output current be conmected
Output voltage {Input impedance:
DC link circuit voltage 10 k Q)
FMP Frequency Outputs the monitor signal depending on the pulse voltage. The maximum
monitor Outputs a DC voltage corresponding to one selected from the | 21 lowable current
(pulse waveform | following items. consumption of the
output) Output frequency connected meter is
Pulse Output current 2 mA.
cutput Cutput voltage - Up to two analog
DC hink circuit voltage voltmeters can
(Digital he connected
(CM) common) {tnputimpedance
210 k Q)
Y1 Transistor output
1 The signals generated by the inverter such as the inverter Can use the
v2 Transistor output | running signal, frequency equivalence signal, and ovenoad | yransistor output
2 early warning signal are sent as transistor output to the desired -
Transistor va Transistor output | ports. For details, refer to the method of setting terminal without cha_nglng
output 3 function codes E20 to E23 described in 5-2 Function Fhe terminal  to
Transistor output | Explanation. sink type or source
Y4 4 type.
Transistor output | Common terminal for transistor output signal.
CMY .
common Insulates terminals CM and 11.
Contact rating: AC250V, 0.3A, cos @ =0.3
30A,30 | Batch alarm You can choose the relay excitation timing from either
B,30C output excitation at alarm occurrence or excitation during normail
operation.
Contact + The signal can be sslected similarly to terminals Y1 through
output Relay output Y4. (Contact capacity: 250 VAC, 0.3 A, cos ¢ =0.3)
Y5A,Y5 : - The signal can be used to open or close an electromagnetic
multi-purpose . . . .
C signal contactor |nstalled_ in tbe input of the main power §upply.
- The contact rating is the same with that required for batch
alarm output.
DX+D R5485 - Terminal for fO signals used in RS485 communication
’ communication - Up to 31 inverters can be connected by means of multi-drop
X- input connection.
Communicati Terminal
on connected with Connect the shielding wire of the communication cable with this
sD the shielding terminal. The terminal, however, is not connected with the main
wire of the grounding wire.

communication
cable
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(1) Analog input terminals (13, 12, V2,C1, and 11) i

@These terminals receive weak analog signals that may be Shielded wires

affected by external noise. The cables must be as short o ‘ Inverter
as possible (20 meters or less), must be shielded, and ,"\ """"""" ’“\O 13
must be grounded in principle. If the cables are affected " ‘éﬂm lj: 12
by external induction noise, the shielding effect may be ” H 1

[
improved by connecting the shield to terminal [11]. Trerrmimmeeeee I ‘
Fig. 2-3-8

@ If contacts must be connected to these circulits, twin

(bifurcated type) contacts for handling weak signals must be i?&%‘ﬁgﬁiewm
used. A contact must not be connected to terminal [11]. or multiple winding
(2 or 3times)
@ If an external analog signal output device is connected to N
these terminals, it may cause malfunction as a resuit of @\ c ( )) 12 inverter
inverter noise .To prevent malfunction, connect a ferrite \7/ 11
core or capacitor to the external analog signal output 0.022uF  Ferrite cor
device. - 50V

Fig. 2-3-9 Example of noise prevention

(2) Digital input terminals (FWD, REV, X1 to X9 and CM) i [ Tveetez
@ Digital input terminals (e.g., FWD, REV, X1 to X9) are Programmtie o oPTR—Gay
generally turned on or off by connecting or disconnecting the cartroor Sirk 3
line to or from the CM terminal. If Digital input terminals are am. ﬂ K:
turned on or off by switching the open collector output of o L T -
PLC using an external power supply, a resulting bypass | “Rav
circuit may cause the inverter to malfunction. ow—;L@
To prevent a malfunction, connect the PLC terminal as shown in I I
Fig. 2-3-10 Fig. 2-3-10 .
@ When using a contact input, a relay having highly reliable Connection for External power supply
contact must be used. :
Example: Fuji Electric Control Relay : HH54PW . N ﬂ]
Y1-v4 ©—K ¥
(3) Transistor output terminals (Y1 to Y4, CMY) : = >| —
@ To connect a control relay, connect a surge absorbing diode oMy @—48

to both ends of its exciting coil.

Fig. 2-3-11
Circuit of Transistor output
(4) Others
@ To prevent a malfunction as a result of noise, control terminal cables must be placed as far as
possible from the main circuit cables.
@ The control cables inside the inverter must be secured to prevent direct contact with live section
(e.g., main-circuit terminal block) of the main circuit.

Control lines generally do not have enhanced insulation. If the insulation of a.
control line is damaged, the control signals may be exposed to high voltage in the
/A WARNING | main circuit. The Low Voltage Directive in Europe also restricts the exposure to
high voltage.

Electric shock may resuit

The inverter, motor, and cables generate noise.
/A CAUTION | Check that the ambient sensors and devices do not cause malfunction.
Accident may result.
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2-3-4 Terminal arrangement
(1)}Main circuit terminals

Screw size M3.5

[RO[TO]
|L1/R]L2/S[L3T| DB | P [PHINQ[ U]V | W |

FRN2.2 to 3.7H118-2

Screw size M4

FRN5.5 to 7.56H118-2

Screw size M3.5

[CVR[L2/S| HT0B ] P [PE[Ne)] U [ v [ W]

|

Screw size M5

FRN15 to 18.5H118-2
Screw size M3.5

[L1/R[L2/SIL3T} DB | P1 [PHINQ[ UV W |

. g Screw size M6




(2) Control terminal

30C
30A
Caution: 308 Y5A
V2 terminal is not usable. Y5C
Do not connect any signal oMY
cable to V2 terminal. Y4
(If connected, the motor Y3
rotates at the maximum Y2
frequency, causing hazards.} Y1
11
C1
12
FMA
. 13
V2
PLC
CH
X1
CM
x2
FWD
X3
REV
X4
p24
X5
P24
Xb
DX-
X7
DX+
X8
SD
X9

Control terminal connection method
Cable:
Use the cable AWG:16-18 for the control terminal. When using the cable after removing
Insulation at the end, ensure that the cutting length is &mm
When using a crimped terminal, select a viny-insulated bar type terminal.

Connection method:
Insert the cable into the metal block on the terminal base and tighten the screw te fix

It.
<
[Cable sizel <>
AWG : 16-18 \.
B(mml = [:]
lé——>
—y i::::::::):::j

~ Wiring connecting on the control
terminal side
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2-3-5 Applicable equipment and wire size for main circuit

Fuse/MCCB Tightening torque Recommended wire size [mm2]
current rating fAJ[N*m]
tnverter type 0 LI/R,L2/S
YP E_ = L3/T _—
sg 3 ® =
o B % o S = T |o 5
o ._ = b I o =] = P ] o
s |58 CBL |2zH 6B |2 |cx |22 |"CIE BT 3 |E
2 |&2 £5 128 |£=2 |2 |8 138 |28 S5 B |E & |8
s zpn |28 [55&
2.2 |FRN22H118-2 |10 20 2 |2 2 |2 2
37 |FRN37H1152 |20 |30 18 35
0.2
55 [FRANS5A1iS2 |30 |50 e 1.2 |0.5 55 35 |2 2 o
8 [f5 [FAN75AIIS2 [0 |75 T s B 35 55 0.75
[aY]
¢ [15  |FRN15H115-2 |75 25| T2 s 14
m .
S [185 |[FRN185H118-2 [100 150 14 |38 14 22

Note: The type of wire is 70°C 600V Grade heat-resistant polyvinyl chloride insulated wires (PVC).
The above-mentioned wire size are the recommended size under the condition of the ambient

temperature 50°C or lower.
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3. Operation

3-1 Inspection and Preparation before Operation

Check the following before operation:

@ Check that the connection is correct.

In particular, check that the power supply is not
connected to any of the U, V, and W output
terminals and that the ground terminal is securely
grounded.

@ Check for short-circuits and ground faults between
the terminals and live sections.

® Check for loose terminals, connectors, or screws .

@ Check that the motor is separated from mechanical
equipment.

® Turn off switches before turning power to ensure that
the inverter will not start or operate abnormally at
power-on.

® Check the following after power-on:

a. Check that no alarm message is displayed on the
keypad panel (see Figure 3-1-2).
b. Check that the fan inside the inverter is rotating.

Inverter
Sc URLISIT, U V, W I

Fig. 3-1-1 Inverter connection

Be sure to put on the surface cover before turning

on the power (close). Never remove the cover
A while the power is applied to the inverter.
WARNING To ensure safety, do not operate switches with

wet hands. _

: Electric shock may result Fig. 3-1-2

3-2 Operation Method _ Display on keypad panel at power-on
There are various methods of operation. Select a method of operation accorr!mg {c,) operating

purpose and specifications by referring to Section 4-2, "Operating the Keypad Panel,” and Chapter 5,
"Explanation of Functions.” Table 3-2-1 lists general operation methods

3-3 Trial Run

Upon confirming that inspection results are normal (see Section 3-1), proceed with a trial run.  The
initial operation mode (set at factory) is using the keypad panel.

@ Turn power on and confirm that frequency display 0.00 Table 3-2-1 General operation methods
Hz is blinking on the LED monitor. Operation Frequency setting Operation
® Set the frequency to about 5Hz using key. command command
® To start the run, press . key (for forward rotation) or Ssﬁﬁ;a;'g;pa § gevs on keypad o B
I key (for reverse risgaibn). To stop, press Lisd key. panel ﬁ o
@ Check the following items . i
a. Is the rotating direction correct  ? o Sglﬁ;a:;’;m o KB mm
b. Is the rotation smooth? (no buzzing or abnormal vibration) signal Terminals
c. Is acceleration and deceleration smooth? terminals Freq. Setting POT(VR), | FWD-CMand
If no abnormality is detected, increase the frequency mgg voltage, REV-CM

and check the above items again.
If the results of the trial run are normal, start a formal run. -
Notes: - If an error is detected in the inverter or motor, immediately stop the operation and attempt
to determine the cause of error referring to Chapter 7, "Troubleshooting.”

- As voltage is still applied to the main circuit terminals (L1/R, L2/S, L3/T) and auxiliary
control-power terminals (R0, T0) even when the output from the inverter is terminated, do
not touch the terminals. The smoothing capacitor in the inverter is being charged after the
power is turned off and it is not discharged immediately. Before touching an electric circuit,
confirm that the charge tamp is off or a multimeter is indicating a low voltage at the
terminals.
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3-4 Motor switching function

This function allows the converter to switch the motor to be controlled among five motors and to operate

the motor in the control method set to each motor.

Since the motor operation-related functions can be set to each motor, motor control is possible in five
patterns simply by switching the motor.
The function codes for each motor are shown below:

[Setting items and function codes]

Function name

Function code

Motori Motor2 Motor3 Motor4 Motor5
Maximum freauency FO3 P04 P21 AOD1 Al18
Base frequency FO4 POS5. P22 AOD2 Al9
First freauency FOS5 PO6 P23 AO03 A20
First voltage FOG6 PO7 P24 AQ4 A2l
Rated voltage FO7 P08 P25 AOS5 A22
Maximum voltage FOS8 PO9 P26 AOSbB A23
Acceleration time FO9 P10 P27 AO7 A24
Deceleration time F10 P11 P28 AOB8 A25
Torgue boost F11 P12 P29 AO9 A26
Electronic thermal F12 P13 P30 A10 A27
(Select)
Electronic thermal F13 P14 P31 Al 1 A28
(Level}
Electronic thermal F14 P15 P32 Al2 A29
(Thermal time constant)
Frequency limiter (High) F15 P16 P33 Al13 A30
Starting freauency F16 P17 P34 A1l4 A3l
FAR function F17 P18 P35 AlS A32
(Hysteresis)
OL function {Level) F18 P19 P36 Al1S6 A33
OL function {timer) F20 P20 P37 Al17T A34

3-5 Data copy function

Using the KEYPAD panel, you can copy all the set function datato the other inverter except the following function data.
Refer to "5. Function Seiection" for the operation procedure.

[ Function data that cannot be copied]

Function code Function name

FOO Data protection

F21 Electronic thermal overload relay {for
braking resistor)

HO3 Data initializing

H31 RS485 settings (station address)
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3-6 Caution in operation

Rated output current at working ambient temperature

Decrease the rated current by referring to the figure below when the working ambient temperature
exceeds 40C.

If the working ambient temperature is 507, the rated current should be reduced to 85% (15% less than
the normai rated current).

Output
current [A]

Rated Rated current
1 current : 15% off
85% of r-—--------rommomoomomooo- e ke
rated current E
i
0 40°C 50°C

Ambiend temperature [C] —=
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4. Keypad Panel

The keypad panel has various functions for specifying operations such as keypad operation
(frequency setting, run/stop command), confirming and changing function data, confirming status,
and copying.

Review the use of each function before commencing running.

The keypad panel can also be removed or inserted during running. However, if the keypad panel
is removed during a keypad panel operation {e.g., run/stop, frequency seiting), the inverter stops
and outputs an alarm.

4-1 Appearance of Keypad Panel

LED monitor: _
L Four-digit 7-segment display
R Used to display various items of monitored data
] , such as setting frequency, output frequency and
e Eulkn . alarm code. :
Fesga¢6bs Auxiliary information indication for LED monitor:
o e Selected units or multiple of the monitored data
He A ¥ % drin mmn K4 X100 {(on the LED monitor) are displayed on the top

line of the LCD monitor. The A symbol
indicates selected units or multiple number.
The symbol A indicates there is an upper
| screen not currently displayed.
“— LCD monitor:
Used to display such various items of
information as operation status and function
data. An operation guide message, which can
be scrolled, is displayed at the bottom of the
LCD monitor. _
— Indication on LCD monitor: .
Displays one of the following operation status:
FWD: Forward operation REV: Reverse

operation

_ _STOP: Stop .
Control keys (valid during keypad panel operation): Dlﬁéﬂ?-!t-grenﬁﬁzcg?: cI(() peratg%ﬂc()gfb ad panel

US for inverter run and stop COMM: Communication terminal

122 : Forward operation command JOG: Jogging mode

REV ;Reverse'o’ﬁéraﬁon command ' The symbol' ¥ indicates there is a lower screen
not currently displayed.

: Stop command

) . - RUN LED :

Operation keys: Indicates that an operation command was input
Used for screen switching, data change, b ; h % K P
frequency setting, etc. y pressing the Or S ey.

Table 4-1-1 Functions of operation keys. . . -
Qperation key Main function
m Used to switch the current screen to the menu screen or switch to the initial screen in the
operationftrip mode. _
Used to switch the LED monitor or to determine the entered frequency, function code, or data.
DATA
Used to change data, move the cursor up or down, or scroll the screen
Used to move the cursor horizontally at data change. When this key is pressed with the up or down
key, the cursor moves to the next function block.
Used to cancel current input data and switch the displayed screen. If an alarm occurs, this key is
used to reset the trip status (valid only when the alarm mode initial screen is displayed).

B Used to switch normal operation mode to jogging operation mode or vice versa. The selected mode
+ is displayed on the LCD monitor.

Switches operation mode (from keypad pane! operation mode to terminal block operation mode or
Sl RESET reverse). When these keys are operated, function FO2 data is also switched from O to 1 or from 1 to
0. The selected mode is displayed on the LCD indicator.
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4-2 Keypad Panel Operation System (LCD screen, Level Structure)
4-2-1 Normal operation

The keypad panel operation system (screen transition, level structure) is structured as follows:
However, the LCD screen returns to Operation mode when Program menu screen is left for five minutes.

60.0 I 60.0 I FUNC FUNC 60.0 l
‘Operation mode Program menu. . DAT; ;_‘ DATA | Supplementary.

T l.58Creen

H | Screen for each
function -~

Leaving for five minutes
4-2-2 Alarm occurrence

If an alarm is activated, operation is changed from normal keypad panel operation to an alarm mode
operation. The alarm mode screen appears and alarm information is displayed.

The program menu, function screens, and supplementary screens remain unchanged as during normal
operation, though the switching method from program menu to atarm mode is limited to m .

However, the LCD screen returns to Alarm mode when Program menu screen is left for five minutes.

60.00 |

Operation mode Keypad panel operating system during normal operation

Alarmis A
activated

Alarm reset processing (includingm )

FUNC Alarm '
Supplementary
'screen G

h 4

ik [Screen for eachie

[} Hunction . -~ | VNI @

1 - T
T Leaving for five minutes
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Table 4-2-1 Overview of contents displayed for each level

N Level name Content

Q0.

1 | Operating This screen is for normal operation. Frequency setting by keypad panel and the
mode LED monitor switching are possible only when this screen is displayed.

.2 | Program menu | Each function of the keypad panel is displayed in menu form a n be selected.
Selecting the desired function from the list and pressing % displays the
screen of the selected function. The following functlons are available as keypad
panel functions (menus).

No. | Menu Outline

name -

1 | DATASET The code and name of the function are displayed.
Selecting a function displays a data sefting screen for
checking, or modifying data.

2 | DATACHECK | The code and name of the function are displayed. Select
a function to display a screen for checking data. Modifying
data is possible as described above by go:ng to the data
setting screen.

3 | OPRMNTR Can check various data on the operatlng- status.

4 | IfOCHECK Can check the status of analog and digital inputfoutput for
the inverter and options as an IfO checker.

5 | MAINTENANG | Can check inverter status, life expectancy , communication
error status, and ROM versuon information as mamtenance
information.

6 |LOADFCTR | Can measure maximum and average current and average
breaking force in load rate measurement.

7 | ALMINF Can check the operating status and input/output status at
the latest alarm occurrence.

8 | ALMCAUSE | Can check the latest alarm or sumultaneously occurred alarms
and alarm history. Selecting the alarm and pressing ,
displays the contents of alarm as troubleshooting.

9 | DATACOPY | Places the function of one inverter in memory for copying
to another inverter.

3 | Screen for The function screen selected on the program menu appears, hence completing
each function | the function.

4 | Supplementary | Functions not completed (e.g., modifying function data, displaying alarm factors)
screen on individual function screens are displayed on the supplementary screen.
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4-3 Operating Keypad Panel

4-3-1 Operation Mode

The screen for normal inverter operation includes a screen for displaying inverter operating status
and an operation guide and a screen for graphically displaying the operating status in the form of a
bar graph. Switching between both screens is possible using the E45 function.

1} Operation guide (E45=0)
60.0 60.0

STO P R U N EWD4——— Rotating direction (no operation command, biank, yes: FWD/REV)
M1 i X

= Operating status (no operation command, STOP, yes: RUN)

PRG = PRG PRG = PRG
MENU MENU
F/D =L ED SHIFT F/D —LED SHIFT

2) Bar graph (E45=1)
60.0

I | Hz| < Oulput frequency (maximum frequency at full-scale)
R JA |— Qutput current (200% of inverter rating at full-scale)

Fout{loutyTRQ

4-3-2 Setting digital frequency

On the operation mode screen, press [JE§l} or g} to display the set frequency on the LED. Data is
initially incremented and decremented in the smallest possible unit. Holding down Il or Kl
increases or decreases the speed of increment or decrement. The digit to change data can' be selected
using and then data can be set directly. To save the frequency settings, press Eg AR

Press and to return to the operation mode.

[Method of saving the frequency setting with keypad panel]

If keypad panel settings are not selected, the present frequency setting mode appears on the L.CD.

The frequency of keypad panel is initial set to 0.00Hz. To save the frequency setting, the inverter
memorizes the frequency setting by pressing 3«4 in about five seconds when LED is high-speed and
blinks. When five seconds are exceeded, the mverter does not memorize the frequency setting even if-
is pressed.

1) Digital (keypad panel) settings (FO1=0 or C30=0}

60.0 60.0 56.8 -4— Frequency setting value

R U N <DIG.SET Hz> <DIG.SET Hz> Jea—— Screen explanation
LOCAL h- LOCAL ;
M1 ™ P tf
RUN, o, Bl
F D=DATA SET -
MENU ! F/D—=DATA SET - Operations guide
F/D=LED SHIFT
STORING... 9 When pressed and writing data

2) Other than digital setting

60.0 60.0 -+—— Frequency setting value

R U N N h [ v ] <REMOTF2T5?+— Screen explanation

—— Present frequency setting mode
PRG=PRG MENU [ ™
F/D=LED SHIFT FID=DATA SET lg — Operation guide




4-3-3 Switching the LED monitor

On the normal operation, press to switch to LED monitor display.

When power is turned on, the monitor contents set by the function (E43) are displayed on the

LED.
When stopping When running Unit Remarks
E43 (E44=0) (E44=1) (E44=0,1) |
0 Setting frequency Qutput frequency Hz
1 Setting frequency
2 Qutput current A
3 QOutput voltage (specified value) A
4 Synchronous Synchronous speed r/min. For 4 digits or more, the last
speed setting _ digits are cut, with x10, x100
value marked on the indicator.
5 Line speed setting Line speed - | mfmin.
value '
6 Load rotation Load rotation speed rfmin.
speed setting
value

4-3-4 Menu screen
The “Program menu” screen is shown below. Only four items can be displayed simultaneously. Move
the cursor with or to select an item, then press to display the next screen.

1.DATA SET
2.DATA CHECK
3.0PR MNTR
4.IfO CHECK .
55.MAINTENANC Display
6.LOAD FCTR 4.)/O CHECK
7.ALM INF $5.MAINTENANC

8.ALM CAUSE 6.LOAD FCTR
9.DATA COPY } > | 7.ALM INF

4-3-5 Setting function data _
On the “program menu” screen, select 1. Data Set” then the “Function Select” screen appears
with function codes and names on it. Select the desired function.

60.0 Zd [ 600 60.0
@1 .DATA SET EWDATA PRTC
RUN « —— | 2.DATA CHECK E EBYFREQ COM 1
PRG—PRG MENU 3.0PR MNTR REOPR METHOD
F/D=LED SHIFT 4,10 CHECK [REMAX Hz-1

X

Function code  Function name  Data setting range Data




The function code consists of alphanumeric characters. Unique alphabetical letters are
assigned for each function group.

Table 4-3-1
Function code Function Remarks
F0OO - F39 Fundamental Functions
EQ1 - E47 Extension Terminal Functions
C01 - C33 Control Functions of Frequency
P01 - P37 Motor Parameters2,3
AQ1 - A34 Motor Parameters4,5
HO03 - H39 High Performance Functions
o01 - 029 Optional Functions Can be selected only with an option connected

To scroll “Function Select” screen rapidly , use > B or + to move the screenin a
unit grouped by alphabet.

FOODATA PRTC

EPPR METHOD

REOPR METHOD |—> DATA PRTC ...
[REEMAX Hz-1 EEMAX Hz-1 FEOPR METHOD

Select the desired function and press @ to switch to the “data setting” screen.
On the “data setting” screen, the data values on the LCD can be increased or decreased in the smallest
possible unit by pressing or . Holding down offl] expands the rate of change,
thereby enabling values to be modified more rapidly. Otherwise, select the digit to be modified using
then set data directly. When data is modified, the value before modification will be displayed at the
same FUNC - -

time for reference purpose. To save the data, press . Pressing[E3] cancels the changes
made and returns to the “Function Select” screen. The modified data will be effective in inverter
operation after the data is saved by . The inverter operation does not change only if data is
modified. When data setting is disabled in the case of “Data protected” or “Data setting invalid during
inverter running,” make necessary change s. Data cannot be modified for the following reasons :

Table 4-3-2
Display Reason for no modification Release method
LINK ACTIVE Currently writing from RS-485/link Send a cancel command of function
option to Function is being made. writing from RS-485. Stops a
“Write” -

operation from the link
NO SIGNAL(WE) | The edit enabling command function | Among functions E01 to E09, turn the
is selected using a general-purpose | terminal of data 19 (edit enabling

input terminal. command selection) ON.
DATA PRTCTD Data protection is selected for function | Change function F0O to 0.
F00.
INV RUNNING An attempt is made to change a | Stop inverter operation.

function that cannot be changed
during inverter operation.

FWD/REV ON An attempt is made to change a | Turn FWD/REV command off.
function

that cannot be changed with the
FWD/REV command on.
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4-3-6 Checking function data

On the “Program menu” screen, select "2. DATA CHECK".

appears with function codes and names.

60.0

60.0

RUN
PRG=PRG MENU
F/D=LED SHIFT

1.DATA SET

G 152.0ATA CHECK
— | 3.0PRMNTR
4.)/0 CHECK

Function code

The “Function Select” screen then

60.0
BLLY (HNDATA PRTC

o
0-1

Data changed from initial value  Data

Select the desired function and press g - to check the function data. By pressing - the screen
switches to the “Data setting” screen, to modify data.

4-3-7 Monitoring operatlng status
On the “Program menu” screen, select "3. OPR MNTR" to dlsplay the present operating status of

inverter. Use [ and

60.0

60.0

FUNC
DATA

RU

PRG=PRG MENU
F/D=LED SHIFT

1.DATA SET
E& | 2 DATA CHECK

— [43.0PR MNTR

4./0 CHECK

60.0

SYN =00000¢
LoD =
LEN =x00000¢

Synchronous rotation
«+——speed (r/min)

+— Load speed (rfmin)

«+— Line speed (m/min.)

———

60.0

Kl to switch between the four operation monitor screens.

Fout=xoomx.xHz
lout=  X.XxA
Vout= xxV

<+—Cutput frequency
<+— Output current
<+— Qutput voltage

|mm

60.0

Fref=xox.xHz
XXX XX XX XX

«+— Setting frequency

<«+— QOperation status
FWD/REV: Rotating direction
LU: Under voltage




4-3-8 1/O check
On the “Program menu” screen, select "4. IO Check" to display analog and digital inputfoutput signal
status for the inverter and options. Use and to switch between the seven screens of data.

60.0 60.0 60.0 [c_njp Aermin
1.DATA SET Func il REM Rean
RUN @°| BB liz.oaa cHeck IFWD X3 X7 _ _
PRGoPRG MENU | — | 3OPRMNTR [ |IREV ©X4 (X8 O:Signal OFF, m:Signal ON
! ECK £
FIDLED SHIFT 4.1/O CHEC X1 X5 X9

| KB

60.0 , 60.0
Y1 0Y5 COMM BRI G
0yY2 Ml [SFWD X3 0X7
0y3 IREV X4 [0X8 . .
Y4 O:Signal OFF, m:Signal ON  -«+—— %1 X5 X9 O:Signal OFF, m:Signal ON
l V|
60.0 [n 60.0
12=13x.xV < Terminal 12 input voltage v FMA=XXXV +— FMA output Voitage
§g=iwg .._Tercr)ninal 22) input voltage EME=MV <+— FMP output voltage.
=X X (AIO option » =XXXXP/S -«—
Cl= xxXmA <+—Terminal 32 input voltage AM =xx XVP/ FMP output frequency
(AIO option) S <+— AM output voltage
Terminal Ct1 input cutrent (AIO option)
'
60.0
Di=xoxH ‘ Digital input terminal
DO= xxH {HEX indication)

'\ Digital output terminal
(HEX indication)




4-3-9 Maintenance information
On the “Program menu” screen, select "5. Maintenance” to display information necessary for

No. of communication
errors: RS-485

No. of communication
errors: option

maintenance and inspection. Use and to switch between the five screens of data.
60.0 60.0 - 60.0
rwo | G | 1-DATA SET TIME=xc0uh Cumulative operating time
RU EDC = sV e aivout
Wi 2.DATA CHECK AR DC link circuit voltage
> | 3.0PR MNTR ——* [TMPI= o0°C
PRG—PRG MENU 4'| O CHECK TMPE= 3000CC Maximum temperature inside inverter
. I AAAA (Maximurm value in hour units)
F/D=LED SHIFT X )
Maximurm temperature of heat sink
(Maximum value in hour units}
25.MAINTENANC ¥
60.0 60. k
: Capacitor on PC board
TCAP=x0000th accumulation time Imax= xXA Maximum current (rms)
. &61 000h) ( ):Judgment level. CAP =0x.x% (Maximum value in hour units)
=xo00oth ¢ ) Main capacitor capacity
(25000h) \ Cooling fan operating time
( ):Judgment level.
60.0 1 60.0 ROM version: inverter
NRKiM «— No. of communication :':N P Agﬁm
mgg;m— errors: keypad panel OIE=’\!I'I ON—:Km ROM version: keypad panel

ROM version: option



4-3-10 Load rate measurement

On the “Program menu” screen, select "'6. Load Rate Measurement”. On the “Load rate
measurement” screen, the maximum current, average current, and average breaking power during
the set measuring time are measured and displayed.

60.0 160.0 | 60.0
1.DATA SET R |T=360fs +——— Measuring time
RUN ®¥°| & | 20t check Imax =0_00 A o
prG—PRG MENU | — | SDERIMTR 1 —> llave = 0.00A
F/D=LED SHIFT ' BPave= 0.0%
5.MENTENANC
26.LOAD FCTR

<—— Change measuring usin

y
60.0 7 [“e00 .
T=150s <+ Displays the remaining T= 60§s (Measures maximum current,
Imax = 0.00A measuring time, when Imax = 0.00A average current and
lave = 0.00A reaches zero, ends the | A A in 600s intervals.)
" measurement. ave = 0.00

— Display returns to initial values.

Imax =56.4A 4+ Maximum current
lave = 23.5A T Average current
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4-3-11 Alarm information
On the “Program menu” screen, select "'7. Alarm Information”. Various operating data when the
latest alarm occurred is displayed.

information data.

60.0

PRG=PRG MENU
F/D=LED SHIFT

RUN {*°

TIME=xx0xh
|EDC = xxxV
TMPI= xoxxx °C
TMPF= 000¢°C

60.0

1.DATA SET
2.DATA CHECK
3.0PR MNTR
4.]/0 CHECK

5.MENTENAC
6.LOAD FCTR
§MLM INF

.

«+— Cumulative operating hours
at alarm occurrence

¥~ DG link circuit voltage

'\ at alarm occurrence
Temperature inside inverter
at alarm occurrence

Heat sink temperature
at alarm occurrence

FWD X3 X7
REV X4 X8
X5 X9

Previous alarm —»

Before previous alarm—»
Two times before previous —»

™

)

Multiple alarms
(Simultaneously
occurring alarms)

™~ Alarm code

Up to four alarm codes can be displayed simultaneously.

to switch between the-nine screens of alarm

Fout=x00¢.xHz
lout=  Xx.xxA
Vout= oxV

|

Fref=xxxx.xHz
X XX

NRK=Xx0(x
NRR=000¢x
NRO=x0x

OMM P {3
FWD X3 X7

REV X4 X8
X1 X5 X9

Code of latest alarm

: / (High speed blinking during alarm

alarm mode only)
frequency at
«+—— Output current at alarm occurrence

«+— Output alarm

«+— Qutput voltage at alarm occurrence

Setting frequency at alarm occurrence
P g freq Y

<+— Operating status at alarm occurrence
FWD/REV : Rotating direction

LU : Under voltage

«— No. of communication errors
at alarm occurrence: keypad panel

¥~~ No. of communication errors
at alarm occurrence: RS-485

No. of communication errors
at alarm.occurrence: Options

[:Signal OFF, B:Signal ON

/ Latest alarm

«+— No. of occurrences
Alarm history

<+— No. of occurrences

Updated at alarm occurrence

4-11
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4-3-12 Alarm history and factors
On the “Program menu” screen, select "8. Alarm Factors" to display the alarm history.
Press ﬁ to display troubleshooting information for the alarm selected.

60.0 60.0
RU N FWD m 1.DATA SET <+— | atest alarm
Kl 2.DATA CHECK
PRG=PRG MENU > 3.0PR MNTR Alarm history
F/D=|_ED SHIFT '
4.1fQ CHECK
5.MENTENAC
6.LOAD FCTR M
7.ALM INF 60.0
8. ALM CAUSE ——
A=XxXX Multiple alarms
3=xxx {simultaneously occurring alarms)
2=XXX
Move the cursor using :
«— Alarm code of s and to select one
: xx the selected alarm XXX of the alarm occurred.
SOOOOOOOXX ===
TOOO0O0O000X Alarm occurrence factors™® XXX
OOOOTO0ONNX “+— of the selected alarm. XXX
X000 o
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4-3-13 Data copy

On the “Program menu” screen, select "9. Data Copy" to display the data copy read screen. A copy

operation is then performed in the following order ; reading inverter function data, removing the keypad
panel, attaching the keypad panel to another inverter, and writing the data to the inverter.
The "verify"” feature also makes it possible to compare and check differences in the data stored in the

keypad panel and the data stored in the inverter.

Read data

60.0

RUN Ml

PRG=PRG MENU
F/D=LED SHIFT

|
60.0

1.DATA SET
2.DATA CHECK
3.0PR MNTR
4,1/0 CHECK

5.MENTENAC
6.LOAD FCTR
7.ALM INF

8.ALM CAUSE
|20.DATA COPY

FUNC
DATK

FUNC
DATA

<DATA COPY>

COMPLETE
EiEnnnennnn

'

[Remove keypad panel}

[Attach keypad panel, Turn power ON.]

<DATA COPY> «—1+—— Data copy screen

«— Mode (read mode)

Ll <+ Reading
<DATA COPY>
3.7H11 «+—1}—— Data of inverter type

read by keypad panel

[<— Read complete

}
60.0

RUN

PRG=PRG MENU
F/D=LED SHIFT

g Pra
60.0

1.DATA SET
2.DATA CHECK
3.0PR MNTR
4.IfO CHECK

5.MENTENAC
6.LOAD FCTR
7.ALM INF

8.ALM CAUSE

[f9.DATA COPY

l FUNC
DATK

<DATA COPY>
3.7H11

|

<DATA COPY>
3.7H11

i FUNC
DATE

<DATA COPY>
3.7H11

+—— Writing

<+—— Inverter type of data

stored by keypad panel

: «— Mode {write mode)

<DATA COPY>
3.7H11

COMPLET;
LIV

“H

— Write

complete




Data check
Everify) ]

60.0

RUN .

PRG=PRG MENU
F/D=LED SHIFT

o

60.0

1.DATA SET

2. DATA CHECK
3.0PR MNTR
4.1/0 CHECK

5.MAINTENANC
6.LOAD FCTR
7.ALMINF
8.ALM INF
59.DATA COPY

FUNC
DATA

<DATA COPY>
3.7HN

| .

<DATA COPY>
3.7H11

A " |

<DATA COPY>
3.7HIT

l FUNC
DATA

<DATA COPY>
37HI

<DATA COPY>
3.7HN

COMPLET

-

llllllllliiir_

Inverter type of data
stored in the keypad
panel

— Mode (data check)

Data check in progress

Data check complete

Eror processing ]

1) Change disabled during operation
If a write operation is attempted during an
inverter operation, or vice versa, the error
message below will appear.

After stopping the inverter and pressing
, retry the write operation.

<DATA COPY>
3.7H11

INV RUNNING

2) Memory error

The following error appears if data writing is attempted
before saving the data read from the KEYPAD panel
memory (no data is written). The error also occurs
when the inverter type data (capacity, model, voltage
series, etc.) read in the data reading mode differs from
the inverter type where the data is to be written. To
enable data writing in such a case, press the .

<DATA COPY>
3.7H11

l FUNC
DATA

<DATA COPY>
3.7H11

[ [ 1] «——1— Data check in progress

v

CoPY

<DATA COPY>
3.7H11

COMPLETE |
Illllllllill 'l'_ Data check complete




3) Verify error
During a data check {verify) operation, if data stored in the
keypad panel differs from data stored in the inverter, the
following error message is displayed to indicate the
function No. The data check is suspended.
continue the data check and check for other mismatching

data, press$ . To stop the data check and switch to
another operation, press h .

<DATA COPY>
2.2H11

ERR:F25
1 11

4-3-14 Alarm mode
if an alarm occurs, the “Alarm screen” indicating the alarm contents is displayed. Use and to
display alarm history and multiple alarms (if more than two alarms occur simultaneously).

Alarm detection order .
larm code

h 1=K afxx “+— No. of consecutive occurrences
20000000000CKX 4+——— Alarm name
PRG=PRGMENU

RESET-RESET } <«+— Qperation guide

Alarm detection order
Operation LED LCD

method display display Description
5. 5 No. 5 atarm
4. 4 No. 4 alarm
3. 3 No. 3 alarm
2. 2 No. 2 alarm
1. 1 No. 1 alarm (more than two alarms occurred)
Bliank 4] Latest alarm {only one alarm occurredfalarm
released)
Blank -1 Previous alarm history
Blank -2 Alarm history before previous alarm
Blank -3 Alarm history two times before previous
alarm

Alarm code: See Table 6-1-1

4-15



5. Function select

5-1 Function select list
F:Fundamental Functions

Func NAME LCD Display Setling range Unit| Min, | Factory setting |Change User remark
Nao. Unit -18.5K0 during op |Set value
FOO |Data protection Yl CATAPRIC (0,1 - - g ho 5.5
F01 | Frequency command 1 Tl FREQ CMD 1 [0to 10 - - 0 no 55
F02 [Operation method Al ©rR METHOD|O 10 1 - [ - 0 no 5-6
F03 [Maximum frequency 1 ENl MAX Hz-1 H11S: 50 to 1667Hz Hz [ 1 1667 no 57,8
F04 |Base frequency 1 BASE Hz-1 H11S: 25to 1667Hz Hz | 1 1667 no 5-7.8
FO5 iFirst frequencyl FIRST_Hz1 __ |H11S: 2510 1667Hz Hz | 1 1667 no 57,8
FOB |First voltagel ﬁRST_W OV: Break V/F is not used v | 1 0 no 57,8
at first frequency 1) 10 to 240V: AVR operation
FO7 |Rated voltage 1 RATED V-1 |0V: A voltage proportional { V 1 200 no 5-7,8,9
{at base frequency 1) { the source voitage is output.
] 50 to 240V. AVR operation
FOB |Meximum voltage 1 T MAX_V-1 50 10 240 V vI1 200 no 5.7,8,9
(at maximum frequency 1) |
FO2 |Acceteration time 1 Il ACC_TIME1 _|1.0 10 3600s s _{0.01 40.00 yes 5.9
F10 |Deceleration time 1 IEFElOEC TIMEY 1.0 to 3600s s {0.01 40.00 yes 59
F11 |Torque boost 1 EEMl TRQ_BCOST1[2.0 to 20.0 -] 01 2.0 yes 5-8,10
For constant torque load
F12 |Electronic (Select)hmELCTHN OL1]0,1 - | - 1 yes 5-10
F13 | thermal {Leve) ZEMEOL_LEVEL1 [1.0to 100A A [0.01] Rated inverter yes 5-10
over relay 1 current
F14 {Thermal time constant) TIME_CNST1 |0.11t0300.0s s | 04 5.0 yes 5-10
F15 |Freguency imiter _(High1) [FEllH _LIMITER1 |0 to 1667Hz Hz | 1 1667 ves 5-10
¥16 |Staring frequency 1 [ START Hz1  [1.0to 100.0Hz Hz | 0.1 1.0 no 5-11
F17 iFAR function (Hysteresis)ﬂm FAR HYSTR [0.0t0 10.0Hz Hz | 0.1 25 yes 5-11
F18 |OL1 function (Leve) [REM OL1_LEVEL [1.00ic100A A |0.01| Rated inverter yes 511
signal 1 current
F20 {timer}| OL1_TIMER 0.0 to 60.0s s | 01 0.0 yes 5-11
F21 | Electronic thermal Il DBR_OL [Upto 7.5 kW] 01,2 - - 1 yes 511
overioad relay [15 KW and above] 0
(for braking resistor}
F22 |Frequency limiter {Low) L_LUMITER |0 1lo 1667Hz Hz| 1 0 yes 511
F23 |Slaring frequency HOLDING_t |0.0ic10s s | 01 0.0 no 5-11
{Holding time)
F24 [OL1 function {Mode select) OL_WARNING|0, 1 - b - 1 yes 512
F25 | Stop frequency STOP H=z 1.0t0 6.0 Hz Hz { 0.1 1.0 no 5-12
F26 [Gain (for freq set signal B FREQ GAIN (0.0 to 200.0 % % | 0.1 100.0 yes 5-12
F27 |Bias frequency LL—EFFI EQ_BIAS |-1667 to +1667 Hz Hz | 1 0 yes 5-13
F30 | Restart mode after ERESTART  [01,23.458 - - 1 no 5-14,15
momenlary power failure|
F31 [DC brake (Starting freq.} DC_BRAK _Hz [1.010 60.0 HZ Hz | 01 1.0 yes 5-16
F33 {Braking leve [EEFEl DC_BRK_LVL [0 to 100% % [ 1 0 yes 5-16
F34 {Braking time) FEFMDC_BRK_1  [0.05,0.1 10 30.0s s | 0.3 0.0 yes 5-16
F35 |FMA  (Voltage adjust) GECEEEMA_V-ADJ [0 to 200% % | t 100 yes 5-16
F36 {Function) FMA_FUNC _10.1,2,3 - - 0 yes 5-16
F37 |FMP (Pulse rate) [FFEAI FMP_PULSES [300~6000p/s(Pulse rate at 100%] pfs | 1 1440 yes 5-16
F38 (Voltage adjust) FMP_V_ADJ _[0%6,1 to 200% % [ 1 0 yes 5-16
F39 (Fun_c@)E FMP_FUNC 10,123 - - 0 yes 517




E:Extension Terminal Functions

Func NAME LCD Display Setting range Unit| Min, Factory setting  |Change [User remark
No. Lnit -18.5KW during of 1 value
E01 | X1 terminal function 0 X1 FUNC 010 25 0 no 5-18,19,20
EQ2 | X2 terminal function X2 FUNC 1 no 5-18,19,20
E03 [ X3 terminal function =K X3 FUNC 2 no 5-18,19,20
E04 | X4 terminal function =T x4 FUNC 5 no 5-18,19,20
E05 | X5 terminal function [l X5 FUNG - - 17 no 5-18,19,20
E06 | X6 terminal function T X6 FUNC 18 no 5-18,19,20
E07 | X7 terminal function =Tl X7 FUNC 19 no 5-18,19,20
E08 | X8 terminal function X8 FUNC 20 no 5-18,19,20
EDS { X9 terminal function [ZEI X9 FUNC P ng 5-18,19,20
E10 [Motor switch selection ST MTR_SELECT (1109 - 1 no 5-20,21,22
£11 {30RY operation mode EEIl 30RY_MODE [0,1 - - 0 no 5-22
E20 | Y1 terminal function BTl Yt FUNC 01027 0 no 5-22,93,24
E21 | Y2 terminal function Y2 FUNC 1 no 5-22,23,24
E22 | Y3 terminal function =7 Y3 FUNC - - 2 no 5-22,.23,24
E23 | Y4 terminal function Y4 FUNC 5 no 5-22,23,24
E24 | Y5A, YSC terminal func. Y5 FUNC 9 no 5-22,23,24
(RY output) |
E25 |Y5 RY operation mode [ MMl YSRY MODE [0.1 - - 0 no 5-24
E31 [FDT 1 function signal (Legﬂﬁ LEVEL |H11S: 010 1667Hz Hz [ 1 60 yes 5-24
E32 {Hysteresis) FDT_HYSTR (0.0 t0 30.0Hz Hz | 04 1.0 yes 5-24
E40 | Display coefficient A Il COEF A -998.00 1o 999.00 - oo 0.01 yes 5-24
E41 | Disptay coefficient B XMl COEF B -990.00 to 999.00 - 0.0 0.00 yes 5-24
E42 |LED Display filter DISPLAY FL |0.0t05.0s s | 0.1 0.5 yas 5-24
E43 [LED Monitor (Function) m LED MNTR [0to6 -1 - 0 yes 5-25
E44 |(Display at STOP mode) [EFFEELED _MNTR2 [0, 1 - - ] yes 5-25
E45 |LCD Monitor  (Function) [ZJMELCD_MNTR [0, 1 - [ - i} yes 5-25
E46 (Language) ETILANGUAGE  [Oto1 - b - 0 yes 5-25
E47 {Contrast) FEEIICONTRAST _|0{dim) to 10{clear) - - 5 _yes 5-25
C:Control Functions of Frequency _
Fune NAME I LCD Display Setting range Unit| Min. Factory setting  |Change jUser remark
No. Unit -18.5kW during op 1Set value
CO1 {jump frequency 1 JUMP_Hz 1 0 to 1667Hz Hz | 1 0 yes 5-26
C02 ljump frequency 2 EElJUMP_Hz 2 [010 1667Hz Hz | 1 0 yes 5-26
€03 ljump frequency 3 [EZElJUMP_Hz 3 (010 1667Hz Hz | 1 0 yes 5-26
€04 [jump frequency (HysteresisIIlJUMP_HYSTR [0 to 30Hz Hz | 1 3 yes 5-26
C05 |Multistep (Freq. 1) MULTI_Hz-1 [0 to 1667Hz Hz | 0.1 0.0 yes 5-26
C0B | frequency ({Freq. Z}E:m MULTI_Hz-2 0.0 yes 5-26
C07 | sstting (Freq. 3)[SMULT Hz3 | 0.0 yes 526
co8 (Freq. 4} E:I- MULTI_Hz-4 0.0 yes 5-26
co09 {Freq. 5)SEEJ MULTI_Hz-5 0.0 yes 5-26
c10 (Freq. 6) I MULTI_Hz-6 00 yes 5.26
c1 {Freq. 7) IR MULT!_Hz-7 0.0 yes 5-26
C20 [Jog frequency [sv:[s I JOG_Hz 0to 1667Hz Hz | 0.1 50 yes 5-27
C28 |Analog input resolution [ SZIl RESOLUTION [0 to 20 Hz Hz [ 1 0 yes 5-27
setting | 0: Inactive,t 1o 20 :Active
C30 |Frequency setting 2 Il FREQ_CMD 2 {0 10 10 -§ - 2 no 5-27
C31 |Bias gain (Terminal (12]) [FEXJJOFFSET_12 [-5010+5.0% % ] 0.1 0.0 yes
Ccaz ) (Terminal [C1]) [EFIIOFFSET_C1 |-5.0t0+5.0% % | 0. 6.0 ves |~
€33 [Analog setting signal EEREF_FILTER [0.0t05.0% s | 0.00 0.05 ves 5.27
filter |
P:Motor Parameters
Func NAME LCD Display Setting range Unit| Min. Factory setting  1Change [User remark
No. Lnit -18.5kW during op | Set value
P01 |Motor 1 (Number of pole} Lt M-POLES 21014 pole| 2 2 no 5-28
PO2 (Capacity) GEEJM-CAP 0.01 to 45.00kW kW [ 0.01 | Nominal applied no 5-28
P03 {Rated current) FEEJM-IL 0.00 to 2000A A | 0.01]| Nominal applied no 5-28
P04 [Maximum frequency 2 m MAX_Hz-2 H118: 50.to 1667Hz Hz | 1 1300 no 5-28
P05 [Base frequency 2 (LER BASE_Hz-2  [H115: 25 to 1667Hz Hz | 1 1300 no 5.28
PO6 |Firs! frequency 2 B FRST_Hzz  [H11S: 2510 1667Hz Hz} 1 1667 no 5-28
PO7 |First voltage 2 Gl FRsT_ve OV: Break V/F is not used | v | 1 7 no 5.28
(for first frequency 2) | 10 to 240¥: AVR operation
P08 |Rated voltage 2 I RATED V-2 |0V: Break V/F is not used | V [ 1 200 no 5-28
(for base frequency 2) 60 to 240¥: AVR operation
P0% |[Maximum voltage 2 SO MAX V-2 50 to 240V: AVR operation v 1 200 no 5-28
{for maximum frequency 2)
P10 |Acceleration time 2 SR ACC_TIME2 [1.0to 3600 s s | 0.01 30.00 yes 5-28,29
P11 |Deceleration lime 2 GIEEDEC_TIME2  [1.0 10 3600s s | 0.0t 30.00 yes 5-28,29
P12 jTorque boost 2 ZEFEl TRQ_BOOST2{2.0 o 20.0 -] 04 2.0 yes 5-29
i For constant lorgue oad
P13 |Electronic (Select) [REMELCTRN_OL2 [0,1 -1 1 yes 529
Pi4 | thermal (Leve) GIFEIOL_LEVEL2 [1.0to 100A A fo0 Rated inverier yes 5-29
over relay 2 current
P15 {Thermal time constant} TIME_CNST2 |0.110300.0s s | 01 5.0 yes 5-29
716 |Frequency limiter _(High2)[IFIMH _LIMITER2 |0 to 1667Hz Hz | 1 1300 yes 5-30
P17 |Staring frequency 2 EFElSTART _Hz2 [1.0to 100.0Hz Hz | 0.1 1.0 ng 5-30
P18 |FAR function ; {Hvs:eresisllil:. FAR HYSTR2 [(.0 to 10.0 Hz Hz | 0.1 2.5 yes 5-30




Func NAME LCD Display Setting range Unit| Min. | Factory setting _ [Change [User remark
No. Unit -18.5kW during op |Set value
P19 {OL2 function (Leveh) GAEN Q12 LEVEL |1.001t0 100 A A 001 Rated inverter yes 5-30
signal 2 current
P20 {timer OL2 TIMER 0.0 to 60.0s s | 03 0.0 yes 5-30
P21 [Maximum frequency 3 P MAX_Hz-3 H115: 50 to 1667Hz Hz | 1 1200 no 5-30,31
P22 iBase frequency 3 P BASE_Hz-3  [H11S: 2510 1667Hz Hz | t 1200 no 5-30,31
P23 'First frequency 3 P FIRST_Hz3  [H115: 2510 1667Hz Hz | 1t 1667 no 5-30,31
P24 |First voltage 3 [EZIFRST V3 |0V: Break V/F is not used | v | 1 0 no 5-30,31
(for first frequency 3} [ 18 to 240V: AVR operation
P25 [Rated voltage 3 EElRATED V-3 [0V Break V/F is not used. | V [ 1 200 no 5-30,31]
{for base frequency 3} 50 to 240V: AVR operation
P26 (Maxdimum woltage 3 MAX _V-3 50 to 240VY: AYR operation v 1 200 no 5-30,31 }
{for maximum frequency 3) i
F27 |Acceleration time 3 ZZl~CC_TME3 [1.0103600 5 s |0.01 25.00 yes 531
P28 |Deceleration time 3 FEEDEC TIMEZ 1.0 to 3600s s 0. 25.00 yes 5-31
P29 [Torque boost 3 EEEIE TRQ_BOOST3(2.0 1o 20.0 - [ 04 2.0 yes 5-31
lm For constant torque load
P30 [Electronic (Select) ELCTBN_OL3 (0,1 - - 1 yes 5-32
P31 { thermal (Leve) GREMMOL _LEVEL3 [1.010 t100A A [0.01]| Ratedinverter yes 5-32
over relay 3 . current
P32 {Thermal time constant) TIME_CNST3 011030005 s | 01 5.0 yes 5-32
P33 [Frequency limiter __(HighZ) H _LUMITER3 |0to 1667Hz Hz [ 1 1200 ves 5-32
P34 |Staring frequency 3 EEXS START _Hz3_ [1.0 to 100.0Hz Hz | 0.1 1.0 no 5-33
P35 [FAR function : (Hysteresis) XTI FAR_HYSTR3 [0.0 to 10.0 Hz Hz [ 0.1 2.5 yes 5-33
P36 [OL3 function (Leve) CEFEOL3_LEVEL [1.00t0 100 A A [00t]| Rated inverter yes 5-33
signal 3 | current
P37 {timer) OL3 TIMER 0.0 10 60.0s s | 0.1 0.0 yes 5-33
A:Aiternative Motor Parameters ,
Func NAME LCD Display Setting range Unit| Min. Eac!ory setting  |Change |User remark
No. Unit -18.5kW during op |Set value
AD1 iMaximum frequency 4 AQ MAX_Hz-4 H118: 50 to 1667Hz Hz| 1 1000 no 5-34
AD2 |Base frequency 4 [FFlBASE_Hz-4  |H11S: 25 to 1667Hz Hz| 1 1000 no 5-34
A03 |First frequency 4 ECEIlFIRST _Hz4  [H11S: 2510 1667Hz Hz | 1 1667 no 5-34
AD5 [First voltage 4 i FIRST_v4 OV: Break V/F is not used. | v | 1 0 no 5-34
(for first frequency 4) I 18 to 240V: AVR operation
A0S [Rated voltage 4 EEERATED V-4 [0V: Break V/F is not used | V | 1 200 no 5-34
(for base frequency 4} 50 to 240V: AVR operation
AD6 [Maxdimum voltage 4 LU MAX V-4 50 to 240¥: AVR operation vl 1 200 no 5-34
(for maximum frequency 4}
AO7 |Acceleration time 4 LU ACC TIME4 |1.010 3600 s 0.01 20.00 yes 5-34,35
AQB |Deceleration time 4 Al CEC TIME4 1.0 to 3600s 0.01 20.00 yes 5-34,35
AQ9 [Targue boost 4 M TRC_BOOST4/2.0 to 20.0 0. 2.0 yes 5-35
| For constant torgue load
A10 [Electronic {Select) ELCTRN_OL4 10,1 - - 1 yes 5-35
A11 | thermal (Leve) EXEMOL_LEVEL4 [1.010 100A A [0.01| Rated inverter yes 5-35
over relay 4 i current
Al2 {Thermal time constant) TIME_CNST4 |0.11t0300.05s s | 01 5.0 ves 5-35
A13 |[Frequency limiter  (High4) IFSEElH _LIMITER4 [0 to 1667Hz Hz [ 1 1000 yes 5-36
A14 |Staring frequency 4 Il START _Hz4  [1.0 to 100.0Hz Hz | 0.1 1.0 no 5-36
A15 [FAR function - {Hysteresis) IXIl FAR_HYSTR4 (0.0 10 10.0 Hz Hz | 0.1 25 yes 5-36
A16 [OL1 function (teve) AFMRCL4_LEVEL [1.00t0 100 A A |0.01]| Rated inverter yes 5-36
signal 4 current
A17 {timer)| OL4_TIMER _ [0.010 60.0s s | 01 0.0 yes 5-36
A18 |Maximum frequency 5 LA I MAX_Hz5 H11S: 50 1o 1667Hz Hz| 1 500 no 5-36
A1 [Base frequency 5 BASE_Hz-5 {H11S: 25 to 1667Hz Hz | 1 500 no 5-37
A20 |First frequency 5 SR FRST_Hz5  |H11S: 2510 1667Hz Hz | 1 1667 no 5-37
A21 [First voltage 5 EEZFRST._ V5 [0V: Break V/F is not used | v | 1 0 no 5-37
(for first frequency 5) | 10 to 240¥: AVR operation
A22 |Rated voltage 5 EZRATED V-5  (0V: Break V/F is not used | V | 1 200 no 5-37
(for base frequency 5) 10 to 240¥: AVR operation
A23 |Maximum voltage 5 MAX _V-5 50 to 240V: AVR operation Vi 200 no 5-37
{for maximum frequency 5)
A24 |Acceleration time 5 X ACC_TIMES  [1.010 3600 s s 001 10.00 yes 537
225 | Deceleration time 5 IFEMEDEC TIMES  [1.0 to 3600s s | 0.0 10.00 yes 5.37
AZ6 [Torque boost 5 A TRQ_BOOSTS|2.0 10 20.0 - | 04 2.0 yes 5-38
‘ For constant torgue foad
A27 |Electronic (Select) ELCTRN_OLS 0,1 - - 1 yes 5-38
A28 | thermal (Leveh FFTE OL_LEVELS }1.0to 100A A |0.01] Rated inverter yes 5-38
over relay 5 current
A29 (Thermal time constant} | TIME_CNST5 (0.1 10 300.0s s | 04 5.0 yes 5-38
A30 [Frequency limiter_(High5)  [FEDIH _LIMITERS [0 to 1667Hz Hz | 1 500 yes 5-38
A31 [Staring frequency 5 FXIMlSTART Hz5 [1.0to 100.0Hz Hz { 0.1 1.0 no 5-39
A32 IFAR function (Hysteresis) EXEEIFAR_HYSTRS (0.0 to 10.0 Hz Hz | 0.1 25 yes 5-39
A33 [OL1 function (Level) FEEE OL5_LEVEL [1.00t0 100 A A [0.01] Rated inverter yes 5-39
signal & current
A34 (timer OL5 TIMER 0.0 to 60.0s s | 0.1 0.0 yes 5-39




H:High Performance Functions

Func NAME LCD Display Setting range Unitf Min. | Factory setting [Change User remark
No. Unit -18.5kW during op Set value

HO3 |Data initializing QI DATA_INIT [0, 1 I 0 no 5-40
HO4 [Auto-reset (Times) mAUTO_HESET 0, 1 to 10 times times| 1 1) yes 5-40
HO5 {Reset interval) [EEJRESET_INT |2 10 20s s | 1 5 yes 5-40
HO6 {Fan stop operation GEE FAN_STOP 10,1 N 0 yes 5-40
HO7 [PWM switch I P _SELECTIO, 1 - |- 0 no 5-41
HOB |Rev. phase sequence lock  [EIIII REV _LOCK 10,1 - - 0 no 5-41
H11 [DEC mode GEER DEC_MODE |0, 1 - - 0 yes 5-41
H13 [Auto-restat  (Restart time) [EEJJJRESTART_t 0.1 0 10.05 s | 0.1 0.5 no 5-41
H14 {Freq. fali rate) BXERJ FALL_RATE [0.00 to 100.00HzZ/s Hzfs| 0.01 10.00 yes 5-41
H15 (Halding DG voltage) GEEJHOLD_V 200 to 300V v 235V yes 5-41
H16 {OPR command selfhold time) I SELFHOLD_1 |0.0 to 30.0s, 999 s | 0d 999 no 5-41
H26 |PTC thermistor (Modo selecFJl| FTC_MODE |0, 1 N 0 yes 5-42
Hz7 {levet) EFE PTC_LEVEL |0.00 to 5.00V Vv | 0.01 1.60 yes 5-42
H30 |Serial link  ‘unction select) QELJJLINK_FUNC |0,1,2,3 - - 0 yes 5-42
H31 [RS485 {Address) [{ER 485ADDRES | 11031 - 1 1 no 5-42
H32 pde select on no response error) X FEEMODE ONER (0,1,2,3 B - o] yes 5-42
H33 (Timer) GEEJ TMER 0.0 10 60.0s s | o1 2.0 ves 5-43
Ha4 (Baud rate) EECJBAUD_RATE (0,1, 2,34 - - 1 yes 5-43
H35 {Data length) GEER LENGTH 0,1 - b - 0 yes 5-43
H36 (Parity check) [EEJJ PARITY 0,1,2 - - 0 yes 5-43
H37 {Stop bits) EEEJ STOP BITS  [0(2bit), 1(1bit) - - 5} yes 5-43
HaB p response error detection time) [JEEIINO_RES_t _ [0(No detection), 1 to 60s s [ 1 0 yes 5-43
H338 {Response interval) GEEIR INTERVAL  }0.00 to 1.00s s | 0.01 0.01 yes 5-43
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5-2 Function Explanation

S—

F:Fundamental function - ;.. ... ... ..

[ Foo )( Data protection )

#Setting can be made so that a set value cannot be
changed by keypad panel operation
‘DATA RTC_;
O The data can be changed .
: The data cannot be changed.

Set value

[Setting procedure }
0 to 1:

Press the and keys

simultaneously to change the value from 0 to 1,
FUNC
DATA

then press the to validate the change.
1 to O keys

Press the i
simultaneously to change the vaiue from t to 0,

and v

then press the [EEL key to validate the
change . _
FO1 " Frequencycommand1. ]

Forward / Inv_ersef.Operatioh_.

Forward operation
(setvalue: 1,3, 4, 5}

Frequency setting value

Maximum frequency)|

Inverse operation

Sel vajue: 1,3 -~ {set value::6)

+10[V]

Analog input terminal
[12]

- Maximum frequency

#This function selects the frequency
setting method.

0 :Setting by keypad panel operation ( key)
1: Seiting by voltage input {terminal {12 J(0 to +10V)
2. Setting by current input (terminal [C1] (4 to 20mA)).
3. Setting by voltage input + current input (terminal [12]
+ terminal  [C1]) (-10 to +10V + 4 to 20mA).
4. Reversible operation with polarity ( terminal [12]
(-10 to +10V)
5. Reversible operation with polarity ( termmal [12]

C M D

Related functions

+Vil{Option) (-10 to +10V))
6. Inverse mode operation

(terminal [12] (+10Vtio0))
7. Inverse mode operation

(terminal  [C1] (20 to 4mA)

Forward operation

Frequency setting value (set value: 2)

A

Maximum frequency
lnverse operation
{set value: 7)
oL .
0 4 20 [fmA]
Analog input terminal
)
(Fo2 ) (- ~ Operation method, )

#This function sets the operation command input
method.

F o2 DRCEE

Set value 0:  Key pad operation

8. Setting by UPfDOWN control mode 1
{initial value = 0) (terminals [UP1 and
" 9. Setting by UP/DOWN control mode 2
(initiat value =last final valug)
(terminals [UP] and [DOWN]1)
See the function explanation of EO1 to E09 for details.
10. DIO option (OPC-G115-DIO)
*For details, see the instruction
OPC-G115-DIO.

[DOWND)

manual

on

keys).

Press the jgis} for forward operation.

Press the § for reverse operation.

Press the for deceleration to a stop.

Input from terminals [FWD} and [REV] is
ignored.

1: Qperation by external input (terminals [FWD]
and [REV]).

* This function can only be changed when terminals FWD
and REVY are open.

- REMOTE/LOCAL switching from the keypad panel

autormatically changes the set vaiue of this function.
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Frequency satling signais.

R
Negaiive porarity

prevention

#2106

5 O0—
O 10—
55

00—

R Sel trenuency Dl
——vO:O—

: by Link Rancticas
30— Musler frequencies 107 l

%1: Data changes by the selected motor

Frequency setting bleck diagram

Motor No. Motor1 | Motor2 | Motor3 [ Motord | Motord
Max i mum F03 Po4 P21 AO1 A3
frequency

Frequency F15 P16 P33 A13 A30
Limi ter (High)

Freauency F2z F22 F22 F22 F22
Limiter {Low)
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~ Maximum frequency 1

)
(Foa J(
(Fos )(
(LFos )(
LFW](
(_Foa ][

#Setting V/f function
The V/f function is used to set the relation between the
output voltage and the output frequency according to the
characteristics of the motor tc be used.
Arbitrary V/f can be set by setting the points 1 to 4 as
shown in the figure below.

Base frequency 1

First Frequency 1

First voltage 1

... Rated voltage 1

(S NI NP (I N ) S

. Maximum voltage 1

Pointd
Maximum __| o .___
vol tage \
N :
Rated | _________________ E
i voltage ' :
= ' Point3 :
o 1 ]
oo ' '
£ 1 [
= ' H
= ' H
(=] 1 )
= ] +
! :
- : H
= r 1
e ' H
E} First | _____ v i
= voltage ! : 5
Toraue boos¢” ' ; ;
Paintt L L !
First Base Max i mum
freguency frequency freauency
Output freguency [Hz] -

[Combination of the points]

Point 1:Torque boost

Point 2:First frequency + First voltage

Point 3:Base frequency + Rated voltage

Point 4:Maximum output frequency + Maximum output
voitage .

The Vi function can be individually set to each motor. The
table below shows the function codes for each motor.

Name Function code

Motor 1 Mokor 2 Maotor 3 Maotor 4 Motor 5
Maximum :
frequency f F03 | PO4 | P21 | AOT | AT8
Base
frequency | FO4 | POS | P22 |A02 | A1 9
First
frequency | FOS5 | PO6 | P23 AO0O3 [A20
First
voltage FO6 POYT P24 | AD4 } A2
Rated
voltage FoO7 | PO8 | P25 ] A0S | A22
Maximum
voltage FO8 | PO9 | P26 1 AOB | A23
Torque
hoost Ft1 P12 | P29 | A09 | A26
Note:

When the rated voltage is set in larger value than the
maximum voltage, the rated voltage becomes the same
value as the maximum voltage.
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Setting
'? Rated
! vol tage
Maximum
voltage
=
@
=
2
i
= First
S voltage
Toraue boosts

Point 1

First Base Max imum
frequency frequency  frequency
Output frequeacy [Hz] -5
Operation
Point 3
T vRTted __________________ Y
ol tage ;
Max i mym & A
_ voltage - /1
= | y h
- | Point 4 |
g : :
2 ) :
. ] l
had ] 1
a— ] 1
2 First | _____ /o —Point 2 | H
2 voltage i | :
1 | '
Tboruua | : : ':
oos t , H '
{’ A 1 I
point
First Base Maximum
frequency frequency frequency

Output frequency [Hz] —

[Setting First V/f function]
The First V{f function is set at the point 2.
The First voltage is set invalid (OV) by default.

Setting range

ov :the First V/f not used.

10 to 240V :AVR operation

The First function is enabled or disabled under tha
following conditions;

First V/f function valid conditions:

1) The First voltage is set in the values other than OV.
({Factory setting)

2) The set First frequency is smaller than the set base
frequency.

Both of the above conditions 1) and 2} should be satisfied.

First V/f function invalid conditions:

1)  The First voltage is set to OV {Factory setting).

2} The First frequency is equal to and larger than the
base frequency.

Either of the above conditions 1) and 2) should be satisfied.



If the First v/f function is invalid, setting point 1, 3, and 4
determines the V/f.

The First V/f function {point 2 ) enable the setting shown in
the figure below.

Point 3 Point 4
Max i mum ‘\s; 3
A voltage-
Rated ! '
voltage ' i
= ) '
1 1
L) ) 1
no 1 1
[ ] 1
= | '
g ' '
— 1 +
2 i ;
- ] 1
3 First ' '
valtage i )
Torgue boost : i E
point 1 ‘ : '
L) 1 ll
1 ! ]
First Base Max i mum
freauency frequency freguency
Output frequency [Hz] ——
Max i mum Point 4
vol tage
R?ted bl ittt ’ ’
: voltage
ke | s
= voltage ) i Point 3 !
- AR : :
s i Point 2 :
= ' ‘ ,
> 1 1} Ll
1 1 '
3 : : :
-~ 1 L] ll
3 : X :
Torgque ' '
baost | , ; '
' ] 1
] 1 1
Point 1 First Base Max i mum
frequency frequency frequency
Output frequency [Hzl ——=
Point 4
Max i mum
T voltage
Rated
— Fpdgase-
= voltage
&
=
=
=
=%
5
= Torque
hoost
o
Point 1
First Base Max i mum
frequency frequency freguency
Qutput frequency [Hz] ——
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#This function sets the maximum output frequency for
motor 1.

Setting range : 50 to 1667 Hz
Setting a value higher than the rated value of the device
to be driven may damage the motor or machine. Match
the rating of the device.

#This function sets the maximum frequency in the
constant-torque range of motor 1 or the output frequency
at the rated voltage. Maich the rating of the motor.
Setling range 25to 1667 Hz

(e A SE. Hz - 1:

Note: When the set value of base frequency 1 is higher
than that of maximum frequency 1, the output voltage does
not increase to the rated voltage because the maximum
frequency limits the output frequency.

Output voltage
Constant-torque range
3

Fo8 1
Maximum .....................................
voltage 1
FO7 [ ‘:
Rated : !
voltage 1 Output
. . frequency
0 FO4 FO3
Base Maximum

frequency 1 frequency 1

+ Setting the First frequency of motor 1.

GRCMENrF T RsT Hiz t] |

Setting range 2510 1667Hz
Set the frequency within the range below the base
frequency.

4 Setling the voltage at the First frequency of motor 1.
(frequency set with F05.)
Setting range 0, 10 to 240V

F oo LCECHUBINE Si |
Setting the voltage to 0V will stop the voltage adjustment
function. The means the First V/f is not used.

Set the voltage within the range from the forque boost to
the rated voltage with the threshold values inclusive.




+This function sets the rated value of the voltage output to
motar 1. Note that a voltage higher than the supply {input}
voltage cannot be output.
[CMMR A T ED] V- 1]
Setting range 0, 50 to 240V
Value 0 terminates operation of the voltage regulation
function, thereby resulting in the output of a voltage
proportional to the supply voltage.

Note: When the set value of rated voltage 1 exceeds
maximum output voltage 1, the output voltage does not
increase to the rated voltage because the maximum output
voltage limits the output voltage.

+This function sets the maximum value of the voltage
output to motor 1. Note that a voltage higher than the
supply (input) voltage cannot be output.

F 0 ; M A X ¥V '11
Setting range 50 to 240V

(Foo J{ Acceleration time 1 )

(FmJ[- _

#This function sets the acceleration time for the output
frequency from startup to maximum frequency and the
deceleration time from maximum frequency to operation
stop.

- Deceleration time 1, .

CC T ME:1
EC. Tl ME

Setting range Acceleration time 1: 1.0 to 3,600 seconds
Deceleration time 1: 1.0 to 3,600-seconds.

Acceleration and deceleration times are represented by
the three most significant digits, thereby the setting of
three high-order digits can be set.

Set acceleration and deceleration times with respect to
maximum frequency. The relationship between the set
frequency value and acceleration/deceleration times is
as follows:

Set frequency = maximum frequency
The actual operation time matches the set value.

ok

= . :

o Maximum frequency geesey

g Set

= frequency
=

B i

=2

o

Acceleration time Deceleration time

*Time

Set frequency < maximum frequency

The actual operation time differs from the set value.
Acceleration deceleration operation time = set value x (set
frequency/maximum frequency})

A
= !
S Maximum frequéncy
S »
® .
= - Setfrequency
] g
o | .
Acceleratief——necereration PR T Time
n -
' operation operation time |
time i N
?cceleratlon Deceleration time
ime

Note: i the set acceleration and deceleration times are
too short even though the resistance torque and moment of
inertia of the load are great, The inverter occasionally does
the overcurrent trip.

[ Fi1 J ( - “Torque boost 1- ]
#Torgue boost function is effective in  such a case where
the motor dose not rotate-in a low-speed (low frequency }
range due to torque shortage.

+When a iarge value is set as the torgue boost, the motor
starting voltage increases, preventing torque shortage.

T RQG, BOOS T:1

Torque boost setting range: 2.0 to 20.0

Nofe:

If the set torque boost is excessively large, the motor will
be over-excited, resulting in the flow of overcurrent.
Therefore, set the torque boost value suitable for the motor
used.

With change of torque boost, the First VI will also change
as shown below:

#Torque characteristics

{Using a point 2>

Point 3
1 Rated | . __ >
voltage Torque =
= boost :
- 20. 0 ;
s First ____f ______ '
g voltase] ™) . !
= ] [}
- ) E Point 2 E
E ! !
: X
Se’cb turtuu ; ! '
8103 | |
Torade boost 2.0 E
oV ; E

First Base
frequency freauency



<{Not using a point 2>

A Point 3~
{ Rated | o =
voltage Torgue '
_ boost E
= ' 20.0 !
8 :
= | :
g 1
ra 4 1
3 !
Setb toraue E
oost
° Toraue hoost 2.(]
3
I
ov Base
frequency

+Qutput voltage indicated by the set value for the torque
boost.

Calculate the output voltage that corresponds to the torque
boost set value by the following formula:

{Torque boost set value -2.0) x 1676 x Set rated valtage

Output woltage =
131,072

Remarks:

When the torque boost set value is 2.0, the output voltage

becomes 0V.

The electronic thermal OIL relay manages the output
frequency, output current, and operation time of the
inverter to prevent the motor from overheating when 150%
of the set current value flows for the time set by F14
(thermal tirme constant).

#This function specifies whether to operate the electric
thermal O/L relay.

Inactive
Active

Set value 0:
1:

#This function sets the operation level {current value) of
the electronic thermal. Enter a value from 1 to 1.1 times
the current rating value of the motor.

F 1 1 [oNIN EWIELN T

(%)

100

Operation level current (%}

Output frequency fo (Hz)

Operation level current and output

+The time from when 150% of the operation level current
flows continuously 1o when the electronic thermal OfL
relay activates can be set.

: T
The setting range 0.1 to 300.0 seconds {in 0.1 seconds
steps).

Current-Operation time

20 - :
15 -
k]
@
£
g0 r
] ;
o
2 changed by
]
5 b
F14=10
0 o ; Fld=5
o 50 100 150 200 gr3-0.5
{output currentjoperation level current)
x 100(%)

_-Frequency limiter (ngh)

—

#This function sets the upper limits for the setting
frequency .

Ll MI T E Ri1:

Setiing range: 0to 1667 Hz
Set frequency

+ Maximum frequency

Upper limit
value
= ) :
-100% Lower limit value
: Lower limit value
Upper limit / +100%

Set frequency

value
LL

] - Maximum frequency

¥ The inverter output starts with the start frequency when
operation begins, and stops with the stop frequency
when operation ends.

¥ If the upper limit value is less than the lower limit value,
the upper limit value overrides the lower limit value.

¥ When the lower limit value is set, the inverter operate the
motor at the lower limit speed by receiving an operation
command even if the frequency command is 0(Hz).



Starting frequencyt{frequency)

(FreJC )

+The starting frequency can be set to reserve the torque
at startup and can be sustained until the magnetic flux
of the motor is being established.

#Frequency :This function sets the frequency at startup.

[Ms T ART| Hz ]

Setting range: 0.1 to 100Hz

[ F17 ][Frequency arrival1(FAR)(detection width))

#This function adjusts the detection width when the
output frequency is the same as the set frequency
(operating frequency ). The detection width can be
adjusted from 0 to +10Hz the setting frequency .

T;.RE :

Setting range: 0.0 to 10.0Hz
When the frequency is within the detection width, an ON
signal can be selected and output from terminais [Y1] to
[Y5].

Output frequency
A

+Detection widih
3

v :
i -Detection width

Set frequency

+Detection width
3 :

: L 4 :
© -Detection width;

W, Setirequency

Frequency
detection
signal
(terminals
Y1 to ¥5)

|

ON

o) )

#This function determines the operation level of the
electric thermal O/L relay or output current.

L EVE L

F

; Setting range 1.00 to 100A
| The operation release level is 90% of the set value.

(F20)( )

#This function is used when “1”(Output limit) is set at
“F24 Overload early warning (operation selection)’.

OL1 function signal(Timer)

Fi2 0 RN

i

TV MER

i

setting range : 0.0 to 60.0 seconds
+5Set the time from when the operation level is attained
untit the overload early warning function is activated.

v
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... Electric thermal O/L relay . ..

[_ F21 ] ( . )
o {for braking resistor) .

+This function controls the frequent use and continuous
operating time of the braking resistor to prevent the
resistor from overheating.

MNMo s R ol = T1
Inverter capacity Operation
7.5kW or less C:Inactive

1:Active(built-in braking resistor)
2:Active(external braking resistor)

11kW or more 0: Inactive

[Fzz] ... Frequencylimiter(Low) ~ .

#This function sets the lower limits for the setting
frequency of all motor.

GENERL. | L1 M1 TER
H i SO 5 H

Setting range: 0 to 1667Hz

Set frequency
&

+ Maximum frequency

3

Upper limit
value
£~ .

-100% | Lower limit value

L ower limit value
+100%

‘Upper limit

vajue
JAL

Set frequency

- Maximum frequency

¥ The inverter output starts with the start frequency when
operation begins, and stops with the stop frequency
when aperation ends.
¥ It the upper limit value is less than the lower limit value,
the upper limit value overrides the lower limit value.
When the lower limit value is set, the inverter operate the
motor at the lower limit speed by receiving an operation
command even if the frequency command is O(Hz).

#Holding time: This function sets the holding time
during which the start frequency is sustained at startup.

[RENEMH O L DI NG! t
Set values: 0.1to 10.0 seconds
*The holding time does not apply at the time of switching
between forward and reverse.
*The holding time is not included in the acceleration time.
*The holding time also applies when pattern operation

{C21} is selected. The holding time is included in the
timer value.




[ F24 Jr ", OL1 function signal (mode select) ]

®Overload warning kind can selected between the
warning based on electric thermal characteristics and the
warning based on the output current.

PNMo L " WARNI NG

Setting range 0: Electronic thermal O/L relay
1: Qutput current

Set value Function Description
0 Electronic | Overload early warning by
thermal the electronic thermal OfL

OfLrelay | relay (having inverse-time
characteristics) that reacts
to the output current.

The operation selection
and thermal time constant
for the inverse-time
characteristics are the
same as those set for the
electric thermal O/L relay
for protecting the motor
{F13 and F14).

1 Output The inverter issues an
current overload early warning if
the output current exceeds
the preset current value for
the present duration.

The tunction signal {level and timer) can be individually
set to each motor. The table below shows the setting
codes for each motor.

( F25 ]( Stop frequency ]

+This function sets the frequency of stop.
s roP Hz |

Setting range 0.0 to 6.0Hz

QOutput frequenc
P 4 ¥ [Forward rotation [

_Holding time
—
Starting frequency |-t -
Stopping frequency|-f-------- RS

The operation does not start when the stalrtil;rgi r?rgqmancy is
less than the stopping frequency or when the setting
frequency is less than the stopping frequency.

(F6 )~  Gan ")

#This function sets the rate of the set frequency value to
analog input.

BF REQ GAI N |

Setting range 0.0 to 200.0%
Operation follows the figure below.

Set frequency value
y

200%

Name Function code .

Motor | Motor | Motor | Motor | Motor +Maximum 100%

1 5 3 4 5 frequency
Function
signal Fi8 P19 P38 Al6 A33 -50%
{Level) L
Function Analog input
signal | F20 | P20 | P37 | A17 | A34 0V 4oV terminal 12
(Timer) 20[mA] 20mA terminal C1

The overload warning signal can be allocated to the
transistor output terminals Y1 to Y4 or the contact output
terminals Y5A and Y&C.

The figure below shows the overload warning action.

Output
current [A)

{Operatjon
levall

(90% of operation
level}

oL1 fusction signal .
fYi~14 YoANSey OFF H o il

I
Function code:OL function (timer)
When the overload warning {mode selection) selects
the output current (data:1), this function is effective.

DL function is selected at the over load warnine

5-12

-Maximum
frequency



[ F27 J[ Bias frequency )

+This function adds a bias frequency to the set frequency
value to analog input .

Bl AS |

Setting range -1667Hz to +1667Hz
The operation follows the figure below.

When the bias frequency is higher than the maximum
frequency or lower than the - maximum frequency, it is
limited to the maximum or - maximum frequency.

Bias frequency

Set frequency value =T
{when positive)

f ]

+Maximum
frequency

-
= Analog input
-10 ) +10[V}] +10V terminal 12
: 4 20[mA] 20mA terminal C1

Bias frequency

T j {when negative)
-Maximum

frequency




(F36) (" Restart modeafter momentary power failure (operation selection) )

+This function selects operation if momentary power failure occurs.
The function for detecting power failure and activating protective operation {i.e., alarm output, atarm display, inverter output

cutoff) for undervoltage can be selected. The automatic restart function (for automatically restarting a coasting motor without
stoppmg) when the supply voltage |s recovered can also be selected.

Settmg range: 0 to 5
The following table lists the function details.

{restart with the starnt
frequency, for low-inertia
loads}

activated, but output stops.

f:!tje Function name Operation at power failure Operation at power recovery

0 Inactive If undervoitage is detected, the protective function is activated |Inverter is  not Inputting the
(intermediate inverter ¥rip) | and output stops. restarted. protective function

1 Inactive i undervoltage is detected, the protective function is not (The  protective reset command
(inverter trip at recovery) | activated, but output stops. function is activated, jand  operation

but operation is not jcommand restarts
3 restarted. aperation,

2 Inactive When the operation continuation level (H15) is reached, [The protective
(inverter trip after deceleration to a stop occurs. The DC voltage of the main function is activated,

deceleration to a stop at | circuit sharpens the deceleration slope so that the tand operation is not
power failure) undervoitage protective function is not activated. The inverter frestaned

collects the inertia energy of the load and control the motor

until it stops, then the undervoltage protective function is

activated. if the amount of inertia energy from the load is

smali, and the undervoltage level is achieved during

deceleration, the undervoltage protective function is then

activated.

3 Active When the operation continuation level is achieved, energy is |Operation is automatically restarted.
(operation continued, for | collected from the inertia amount of the load to extend the |For power recovery during operation
high-inertia loads) operation continuation time.  if undervoitage is detected, the {continuation, rotation accelerates directly to

protective function is not activated, but output stops. the original frequency. If undervoltage is
detected, operation automatically restarts
with the frequency at that time.

4 Active If undervoltage is detected, the protective function is not |Operation is automatically restarted with
(restart with the frequency | activated, but output stops. the frequency at power failure.
at power failure)

5 Active If undervoltage is detected, the protective function is not (Operation is automatically restarted with

the frequency set by F23,
frequency.”

"Starting

Function codes H13 to H16 are provided to control a restarting operation after momentary power failure. These functions

shouid be understood and used.
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Power failure

Setvalue : 0

Main circuit
DC voltage

A

Power recovery

Qutput
frequency

v

Tim

LV trp I

v

Setvalue : 1 N

Main circuit
DC voltage

v

Output
frequency

v

Tim

LV trip

5 H15

v

ON

v

h

Setvalue:2 4

Main circuit
DC voltage

\Jevet

- Operation contmuatson

Output

v

Tim

LV trip T

frequency \

¥

ON

v

5-15

Power failure Power recovery

Setvalue: 3

Main circuit

. H15 :
L Operation continuation level

DC voltage

Qutput |

(motor speed) :

»
>

frequency —~——/ '

LV trip y

v

o’utput[fPF]T
(terminals

v

Y1to Y5)
Setvalue: 4

f 3
Main circuit
DC voltage

v

Y

4-H13 Wamng
tlme

e

L

<+ Synchroni-
zation

»

LV trip T

>

Acceleratios

. 4

Output [tPF]T
(terminals

»
»

ON

Y1to Y5)
Setvalue:5 -

Main circuit
DC voltage

v

Qutput
frequency
{motor speed)

. H13:Waiting

~

»
»

LV trip

. " /

»

Output [lPF]T
{terminals

v

ON

Y1 to Y5)

A 4

Note : Dotted-dashed lines indicate motor speed.



DC brake (starting frequency)
DC brake (braking tevel)
DC brake (braking time}

(P ( )

L) ( )
()L )

+Starting frequency :This function sets the frequency with
which to start a DC injection brake to decelerate the motor
to a stop.

[EMMc c' B R K,

0 to 60Hz

Setting range

+Operation level: This function sets the output current
level when a DC imjection brake is applied. Set a
percentage of inverter rated output cumrent in 1% steps.

4
i

DC. BRK. VL

Setting range : 0 to 100%

+Time : This function sets the time of a DC injection brake
operation.

Setting range : 0.0  Inactive
0.1 to 30.0 seconds

#This function selects the monitor item to be output to
terminal FMA.

EENCH WA

FUNC |

Set Monitor item Definition of 100% monitor
value amount
0 Output frequency 1 Maximum output frequency

1 Output current

inverter x 2
2 Quiput voltage 250V
3 DC link circuit voltage | 500V

/A CAUTION

Do not use the
mechanical holding.
Injury may result.

inverter brake function for

FMA (voltage adjustment) .

(F3s ) )
(F36 )(. .. . FMA(tunction) .~ )

+Monitor data (e.g.,output frequency, output current) can
be output to terminal FMA as a DC voltage. The
amplitude of the output can also be adjusted.

#This function adjusts the voltage value of the monitor item

selected in F36 when the monitor amount is 100%. A value

from 0 to 200 (%) can be set in 1% steps.

GEENCEF M A7 vi-AlD 9]
Setting range: 0 to 200%
Higher than 10V T----------- F35:200%
=3 [ Y A" F35:100%
o
5
Q
E : :
£ : :
£ sVi---of--- LREREERLS » F35:50%
§ o . .
{er ] '
< © :
£ 9 /T Fas0%

100%

50%
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Monitor data (e.g.,output frequency, outpuf current) can be
output to terminal FMP as pulse voltage. Monitor data can
also be sent to an analog meter as average voltage.

When sending data to a digital counter or other instrument
as pulse output, set the puise rate in F37 to any value and
the voltage in F38 to 0%.

When data is sent to an anaiog meter or other instrument
as average voltage, the voltage value set in F38
determines the average voltage and the pulse rate in F37 is
fixed to 2670 (pfs).

#This function sets the pulse frequency of the monitor item

3 7 [HUNLE
selected in F39 within a range of 300 tc 6000 (pfs) in 1 p/s
steps.

Setting range 300 to 6,000 pfs

T1|:{

T
Pulse cycle time

About 15.6V

Pulse frequency (pfs) = 1/T
Buty (%) = T1/T x 100
Average voltage (V) = 15.6 x THT

Vi- ADJ.

iF mp

+This function sets the average voltage of pulse output to
terminal FMP.

Setting range

0%: The pulse frequency varies depending on
the moniter amount of the monitor item
selected in F39. (The maximum value is
the value set in F37.)

1 to 200%: Pulse frequency is fixed at 2,670 pfs. The

average voltage of the monitor item selected
in F39 when the monitor amount is 100% is
adjusted in the 1 to 200% range (1% steps}.
{The pulse duty varies.)

Rated output current of




+This function selects the monitor item to be output to
terminal FMP'V s A U AU S oA E o v
: FMP: F.

The set value and monitor items are the same as those of
F36.
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E:Extension Tg.rminal Functions

Multistep frequency selection

) The frequency can be switched to a preset frequency in
_____ X9 Terminal function. ] function codes CO5 to C11 by switching the external digital
/A . input signal. Assign values 0 to 2 to the target digital input
OEach fUnCthﬂ Of digital input terminals X1 to X9 can be terminal. The combination of input signals determines the

X1 Terminal function . )

set as ds frequency.
IX 1. F UNC
yar FuUNc Combination of set
; X i3 F U N C Vazlue 'npu: s'g"a'z Frequency selected
EX 5 F U N C off off off | Assigned by FO1 or C30
1 X i6 F U N :C off ot 0 €05 MULT! Hz-1
0 €06 MULTI Hz-2
X 7 Fu N oft off o7 MULTTH Setting range
X8, IFUNIC off & : 07 z3 0.0 to 1667Hz
X 9 F UNC C off off | CO8 MULTIHz-4 —
O off 0 €09 MULTI Hz-5
Set value Function O 0 off | C10 MULTI Hz-6
0,1,2 | Muitistep frequency selection (1 to 7 steps} : 0 G €11 MULTI Hz-7

[SS1].[852],[SS4]

Y e and.
4 Coast-to-stop command [BX] Self-hold selection [HLD]
5 Alarm reset  [RST] This selection is used for 3-wire operation. The FWD or REV
6 External alarm [THR] signal is self-held when HLD-CM is on, and the self-hold is
7 Jogging [JOG] cleared when HLD-CM is turned off. To use this HLD
8 Frequency setting 2/frequency setting 1 {Hz2fHz1} terminal function, assign 6 to the target digital input terminal.
9 DG injection brake command [DCBRK]
10 UP command {UF] z Forward
11 DOWN command [DOWN] =5 rotation Reverse
12 Edit permission command (data change permission) a3 b rotation
[WE-KP] sl / A >
13 Forwardfinverse switching (terminals 12 and C1) [FV3] : : :
14 Interlock (52-2)  {iL] :
15 Link operation selection (Standard:RS485)  {LE] FWD
16 Universal DI [U-D1)
17 Motor selection signal (M1) REV
18 Motor selection signal (M2)
19 Motor selection signal (M3) HLD
20 Motor selection signal (M4)
21 Motor selection signal (M5) .
22 Motor selection signal Bitt0 (Least significant bit)
(MBCD[O])

23 Motor selection signal Bittt (MBCD[1])

24 Motor selection signal Bitt2 (Most significant bit)
(MBCDJ2])

25 Motor selection signal Parity bit (MBCD[P])

Note: Data numbers which are not set in the functions
from EQ1 to E09, are assumed to be inactive.

When BX and CM are connected, inverter output is cut off
immediately and the motor starts to coast-to-stop. An
alarm signal is neither output nor self-held. i BX and CM
are disconnected when the operation command (FWD or
REV) is on, operation starts at the start frequency. To use
this BX terminal function, assign value "4" to the target
digital input terminal.

4 Forward Fonmard Forward
Output Totation

Ff“*“"““/_lf'g"_'/—l /—\

FWD

REV

BX

Alarm reset [RST]

When an inverter trip occurs, connecting RST and CM
clears the alarm output (for any fault) ; disconnecting them
clears trip indication and restarts operation. To use this
RST terminal function, assign value "5" to the target digital
input terminal.
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External fault [THR]

Disconnecting THR and CM during operation cuts off
inverter output (i.e., motor starts fo coast-to-stop} and
outputs alarm OH2, which is self-held internally and
cleared by RST input.  This function is used to protect an
external brake resistor and other componenis from
overheating. To use this THR terminal function, assign
value "6" to the target digital input terminal. ON input is
assumed when this terminal function is not set.

Jogging operation [JOG]

This function is used for jogging (inching) operation to
position a work piece. When JOG and CM are connected,
the operation is performed with the jogging frequency set in
function code G20 while the operation command (FWD-CM
or REV-CM) is on. To use this JOG terminal function,
assign value "7" to the target digital input terminal.

Frequency setting 2/frequency setting 1

This function switches the frequency setting method set in
function codes FO1 and C30 by an external digital input
signal.

There are the two types of UP/DOWN operations as shown
below. Set the desired type by setting the frequency (FO1

_or G30).
Freqqe ney | Initial value Operation command reentry
setling at power during deceleration
(FO1 or C30) input on 9 ra
Operates at the frequency at
reentry.
8 Frequency
(UP/DOWN1) OHz
FWD ON
(REV) | oFf
Retums to the frequency
before deceleration
9 Previous Frequency
(UP/DOWNZ) frequency FWD ON
(REV) | oFf

Wire enable for KEYPAD [WE-KP]

DC brake command

When the external digital input signal is on, DC injection
braking starts when the inverter's output frequency drops
below the frequency preset in function code F31 after the
operation command goes off. (The operation command
goes off when the ESgal: key is pressed at keypad panel
operation and when both terminals FWD and REV go on
or off at terminal block operation.) The DC injection
braking continues while the digital input signal is on. In
this case, the longer time of the following is selected:

- The time set in function code F34.

- - The time which the input signal is set on.

Set value input
signal Operation selected

9

off No DC injection brake command is

given.
A DC injection brake command is
iven.

UP command [UPJ/DOWN command [DOWN]

When an operation command is input (on), the ouiput
frequency can be increased or decreased by an external
digital input signal.

The change ranges from 0 to maximum frequency.
Operation in the opposite direction of the operation
command is not allowed.

Combination of set Functi lected
value input signals unction se'lected
1 10 {when operation command is on)
off off Holds the cutput frequency.
off o Increases the output frequency
“according to the acceleration time.
. off Decreases the output frequency
according to the deceleration time.
0 0 Holds the output frequency.

S_et value input This function aliows the data to be changed only when an
signal Frequency setting method selected external signal is being input, thereby making it difficult to
8 change the data.
. off FO1 FREQ CMD1 12 Function selected
T C:o FREQ CMD2 off Inhibit data changes.

Allow data changes.

Note:
I a terminal is set to value 12, the data becomes
unable to be changed. To change the data, turn on
the terminal and change the terminal setting to
another number.

Inverse mode changeover[IVS]

The analog input (terminals 12 and C1) can be switched
between forward and inverse operations by an external
digital input signal.

Set value
input signal __} Function selected
13
off Forward operation when forward
operation is set and vice versa

Inverse operation when forward
operation is set and vice versa

Interlock signal(52-2) [IL]

When a contactor is installed on the output side of the
inverter, the contacior opens at the tire of a momentary
power failure, which hinders the reduction of the DC circuit
voltage and may prevent the detection of a power fallure
and the correct restart operation when power is recovered.
The restart operation at momentary power failure can be
performed effectively with power failure information
provided by an external digital input signal.

Set value
input signal Function
14
off No momentary power failure detection
operation by digital input

Momentary power failure detection
operation by digital input
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Link enable (RS485 standard, BUS)[LE]

Frequency and operation commands from the link can be
enabled or disabled by switching the external digital input
signal.  Select the command source in H30, "Link
function." Assign value "15" to the target digital input
terminal and enable or disable commands in this input
signal state.

Set value
input signal | Function selected
15
off Link command disabled.

Link command enabled.

Universal DI [U-DI]

Assigning value "16" to a digital input terminal renders the
terminal a universal DI terminal. The ON/OFF state of
signal input to this terminal can be checked through the
RS$485.

This input terminal. is only used to check for an incoming
input signat through communication and does not affect
inverter operation.,

~ Settings when shipped from the factory. -

Digital Setting at factory shipment
input
Set value Description
Terminal X1 0 Multistep frequency selection (§51)
Terminal X2 1 Multistep frequency selection (552)
Terminal X3 2 Multistep frequency selection (S54)
Terminal X4 5 Alarm reset (RST)

Terminal X5 17 Motor selection signal (M1)

Terminal X6 18
Terminal X7 19
Terminal X8 20

Motor selection signal (M2)
Motor selection signal (M3)
Motor selection signal (M4)

Terminal X9 21 Motor selection signal {M5)

¢ The motor can be switched in either of the following
methods:

Switching on the keypad panel ... Selecting a motor by

entering a motor number on the keypad panel.

Switching on the terminal base ... Selecting a motor
from outside using the digital input signals (terminal X1
to X9)

E 10 URRELE

Setting range
Switching on the keypad panel : Motor1 is selected.
Switching on the keypad panel : Motor2 is selected.
Switching on the keypad panel : Motor3 is selected.
Switching on the keypad panel : Motor4 is selected.
Switching on the keypad panel : Motor5 is selected.
Switching on the terminal base : Bit selection
Switching on the terminal base : Binary code selection
{no parity function)
Switching on the terminal base : Binary code selection
{(even parity function)
Switching on the terminal base : Binary code selection
{odd parity function)

IS ELICT|

(e} w NG AW -

The selected motor number is displayed on the LCD screen
of the keypad panel. Be sure to confirm the motor number
on the screen when the motor is switched.

/A WARNING

number, an unexpected motor starts operation.
Injury may resulit.

Securely check the motor number. If you mistake the motor

[Switching on the keypad panel]

Setting a value between 1 and 5 automatically selects the
motor switching method on the keypad panei. Select a
required motor number to switch the inverter control to the

" corresponding motor.

[Switching on the terminal base]

Setting a value between 6 and 9 automatically selects the
motor switching method on the terminal base. In this
switching method, the motor is switched by a digital input
form the external device. This switching method is effective
only when the inverter is stopped; i.e., motor switchover is
impossible during inverter operation.

Switching on the terminal base is classified into bit selection
(set value 6) and binary code selection (set value 7,8 and 9).
Motor switching method by bit selection and binary code
selection is explained below.

1. Bit selection (set value 6}
A digital input (from terminal X1 to X9)corresponds to each
motor . :

Setiing data. at the terminals X1 to X9 (function codes EO1 to
E09).

Set value Content o

17  Motor selection (bit code) Motor. 1

18  Motor selection (bit code) Motor 2

19  Motor selection (bit code) Motor 3

20  Motor selection {bit code) Motor 4

21 Motor selection {bit code) Motor 5

[Setting example] .

if a number 21 is set at E01 {terminal X1), the motor 5 is
selected with the digital input 1 {X1 - CM) turned ON.
Function setting by digital input (X1 to X9)from the host
controller.

Digital ON/OFF setling

input Motor | Motor | Motor Motor Motor
allocation 1 2 3 . 4 5
function

selecting
Motor 1 ON OFF OFF OFF OFF
(M1)

selecting
Motor 2| OFF ON OFF OFF OFF
(M2) '

selecting
Motor 3| OFF OFF ON OFF OFF
(M3)

selecting :
Motor 4| OFF | OFF OFF ON OFF
(M4)

selecting
Motor 5| OFF OFF OFF OFF ON
(M5)
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Caution:

1. When the bit selection (set value 6) is set, it is
impossible to  set the values 22 to 25 (motor selection
with binary code )for the function codes EO1 to E08.

2. There is no need set data for selecting all the motors
(M1) to (M5). Allocate data to the necessary number of
the motors.

3. The LCD monitor screen displays an error code “Erl”

(Motor switching error), if two or more motors are
selected while the inverter is stopped. Motor selection
error (ErL} can be output to the transistor (terminals Y1
to Y4).
The inverter gets back to normal by selecting only one
motor under this condition. If you issue an operation
command while “ErL" is lit, the inverier trips with the
output stopped. The error display remains “ErL".

4. This above alarm is output when the inverter is
operated, if no motor is selected from (M1) to (M5) or
no signal is sent to a terminal from X1 to X8 although a
motor has been selected. In that case, the LCD
monitor screen displays an error code “ErL"(Motor
switching error).

2. Binary code selection

The binary code selection is a method of selecting a motor
by entering a motor number converted into a binary code to
a digital input (terminals X1 to X9).

Setting the terminals X1 to X9 (function code E01 to EQ9)
Set value Content

22 BitO (Least significant bit) (MBCD[O})

23 Bitt (MBCD[1])

24 Bit2 (Most significant bit} (MBCD[2]}

25 Parity bit (MBCD[P])

Function setting by digital inputs (X1 to X9) from the host
controller.

The method of entering a binary code corresponding to the
motor number is explained here by taking an example where
set values are aliocated as follows.

Example:
Function code set value
EO1 (terminal X1) 22
EO02 (terminal X2) 23
E03 (terminal X3) 24
EO4 (terminal X4) 25

When a number 7 (no parity function) is selected by the
motor switching selection(E10).

Because the parity function is not used here, a number 25
{motor selection parity bit) need not be allocated at a
terminat from X1 to X8 (E01 to E09). The input to the
terminal X4 in invalid in the above example.

motor switching selection (E10}).

Digital input ON/OFF setting

allocation Motor | Motor | Mector | Motor Motor
function 1 2 3 4 5
Terminal

X1 ON OFF ON OFF ON
(MBCDJOD :

Terminal

X2 OFF ON ON OFF OFF
(MBCD[1]}

Terminal

X3 OFF OFF OFF ON ON
{(MBCD[2])

Terminal

X4 ON ON OFF ON OFF
{MBCDIPD)

When a number 9 (odd parity function) is selected by the
motor switching selection (E10).

Digital input ONJOFF setting

allocation Motor | Mctor | Motor | Motor Motor
function 1 2 3 4 5

Terminal
x1 OCN OFF ON OFF ON
{MBCD[O]

Terminal
X2 OFF ON ON OFF OFF
{MBCD[1])

Terminal
X3 | OFF OFF OFF ON ON
(MBCD[2])

Terminal
X4 OFF OFF ON OFF ON
(MBCD[P}) :

Digital input ON/OFF setling

allocation Motor | Motor | Motor | Motor Motor
function 1 2 3 4 5

Terminal
xi ON OFF ON OFF - ON
{MBCDIO]}

Terminal
X2 OFF ON ON OFF OFF
(MBCD[1]

Terminal
X3 OFF OFF OFF ON ON
(MBCD[2D

Terminal
X4 - - - - -
{MBCDIP))

When a number 8 (even parity function) is selected by the

Caution:

1.  When the binary code selection (set values 7,8 and 9)
is set, it is impossible to set the values 17 to 21 (motor
selection by each bit) at the function code EO1 to E09.

2. There is no need to set data for selecting all the motors
{MCBDJ0]) to (MCBDI[2]). Set only the required number
of motors.

3. The LCD monitor screen displays an error code “Erl”
(Motor switching error) when binary code 0 or 6 or
more is selected while the inverter is stopped. Motor
selection warning “Erl.” can be output to the transistor
ferminals Y1 to Y4,

4, The above alarm is output. i there is no setting for
motor selection (MBCD[O]) to (MBCD[2]) or there is no
input to the terminals X1 to X9 although a motor has
been selected. In that case, the LCD monitor screen
dispiays an error code "ErL"(motor switching error).

The inverter gets back to normal by setting binary code to
any of 1 to 5 in this condition. If you issue an operation
command while “ErL” is lit, the inverter irips with the output
stopped. The error display remains “ErL”".

Press key or enter a RST command from the
terminal block to get the inverter back to normal.
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[Motor switching sequence]

The delay time {about 240ms) is set in FRN-H11S5 series to
prohibit motor operation until the motor is completely
switched. it will take about 240ms to switch a motor
connected with the inverter though an electromagnetic
contactor. The delay time is determined based on such
assumption. Determine the signal output timing from the
host controller by considering this delay time.

Remarks:

The motor switching signal can be output while the
operation is prohibited (for delay time} by setting a.number
19 (a signal indicating that motor switching is in progress) in
terminals Y1 to Y5 (E20 to E24).

Motor_switchiag command is ignored
even Tf issved dering motor operation

f
Runcomand ON | |  OFF | oN

-‘ 3

| r
Motor select
conmand __ Wotor 2 Wotor §

in oneratlon time.
1
i §

Notor 2

Moter 5

Inverter Run Stop Run

Notor changeover signal T 1 :
[can be output from OFF, N CFF
Y1 to Yhtersinals. ) 1 |

Metor selection signal
[can be output frow Woter Z Motor &
Y1 to Y5 termimals ?

about 240msec E

(Bt ) .
#This functlon spe0|f|es whether to actwate (excne) the
alarm output relay (30Ry) for any fault at normal or alarm
status.

#+Some control and monitor signals can be selected and
output from terminals {Y1] to [Y5]. Terminals [Y1] to [Y4]

use transistor output; terminals[Y5A] and [Y5C] use relay
contacts.

NN =
nmmmimm
cccicc
Z2ZzZZ=
OO0 0

Iln\t\br—oneration command 15 ignored

F i D¢ braking is included even if issued during motor swiiching

Set valle Quiput signal
0 Inverter running  [RUN}
1 Frequency equivalence signal [FAR]
2 Frequency level detection [FDT1]
3 Undervoltage detection signal LV]
4 Restarting-after momentary power failure [IPF]
5 Overload early wamning [OL1]
6 KEYPAD operation mode [KP}
7 Inverter stopping [STP}
8 Ready output [RDY]
9 Terminal AX function [AX]

10 Alarm indication1 [AL1}

11 Alarm indication2 {[AL2]

12 Alarm indication4 JAL4]

13 Alarm indication8 JALS}

14 Fan operation signal {FAN]

15 Hetry function operating [TRY]

16 Universal DO [U-DO] *

17 Overheat early warning {OH]

18 Motor selection error signal [ErL]

19 Motor changeover signal[MCHG]

20 Motor 1 selection signal [M1SEL]

21 Motor 2 selection signal [M2SEL]

22 Motor 3 selection signal [M3SEL]

23 Motor 4 selection signal [MASEL

24 Motor 5 selection signal [M5SEL

25 Binary signal 1 for selecting motor [MB1]

26 Binary signal 2 for selecting motor [MB2]

27 Binary signal 4 for selecting motor [MB4]

370 R'Y MODIE: |
Set Operation
value
o At normal 30A - 30C: OFF, 30B - 30C: ON
At abnormal 30A - 30C: ON, 30B - 30C:OFF
i Atnormal 30A - 30C:ON, 30B - 30C: OFF
At abnonmal 30A - 30C: OFF, 30B - 30C: ON

#®#When the set value is 1, contacts 30A and 30C are
connected when the inverter control voltage is
established (about one second after power on).

i

aon T

i

30

308

30C

]
i
7
i

Note: For output signals marked *, refer to instruction
manuals for RS-485 communication .

Inverter running {RUN]

*Running" means that the inverter is outputting a
frequency. “RUN” signal is output as when there is output
speed {frequency). When the DC injection brake
function is active,

“RUN" signal is off.
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Frequency equivalence signal [FAR]

See the explanation of function code F17 (frequency

arrival [detection width]).

Frequency level detection [FDT1]

See the explanation of function codes E3t and E32
(frequency detection).

Undervoltage detection signal [LV] I

If the undervoltage protective function activates, i.e. when
the main circuit DC voltage falls below the undervoltage
detection level, an ON signal is output. The signal goes

off when the voltage recovers and increases above the
detection level. The ON signal is retained while the

undervoltage protective function is activating.
Undervoltage detection level: 200V

Restart after momentary power failure [IPF]

Following a2 momentary power failure, this function reports
the start of the restart mode, the occurrence of an
automatic pull-in, and the completion of the recovery
operation.

Following a momentary power failure, an ON signal is
output when power is recovered and a synchronization
(puli-in) operation is performed. The signal goes off
when the frequency (before power failure) is recovered.
For OHz restart at power recovery, no signal is output
because synchronization ends when power is recovered.
The frequency is not recovered to the frequency before
the power failure occurence.

Before the motor stops by the trip operation of an
electronic thermal O/L relay, this function outputs an ON
signat when the load reaches the overtoad early warning
level.
For setting procedure, see “F18 OL1 function signal
(Level)”, and "E24 Overload early warning (operation
selection).”
Note: This function is effective for each motor.

You can choose the method judging overload early
warning between overload early warning by electronic
thermal relay and that by output current.

Keypad operation mode [KP]

"An ON signal is output when operation command keys

(B 8 and B on the keypad panel can be
used (i.e., 0 set in "FO2 Operation"} io issue operation and
stop cormmands.

Inverter stopping [STP]

This function outputs an inverted signal to Running (RUN}
to indicate zero speed. An ON signal is output when the
DC injection brake function is operating.

Ready output [RDY]

This function outputs an ON signal when the inverter is
ready to operate. The inverter is ready to operate when
the main circuit and control circuit power is established
and the inverter protective function is not activating.
About one second is required from power-on to ready for
operation in normal condition.

Terminal AX function [AX]

When an operation (forward or reverse) command is
entered, this function outputs an ON signal. Whena
stop command is entered, the signal goes off after
inverter output stops. When a coast-to-stop command is
entered and the inverter protective function operates, the
signal goes off immediately.
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Alarm indication [AL1] [AL2] [AL4]

This function reports the operating status of the inverter
protective function.
Alarm detail Qutput terminal

(inverter protective function) AL1 [ AL2 | AL4 | AL8
E)lzt"evrﬁurrent, ground fault, fuse o off | off | off
Overvoltage off s off | off
Undervoltage shortage, input
phase failure UBICUN off | off

Motors 1 to 5 overload off | off s off
Inverter overicad 0 off M off
Heat sink overheating,

inverter inside overheating Qi on : on Ruy

External alarm input, braking
resistor overheating

Memory error, CPU error off | off | off ffr
Keypad panel communication

0 0 O Off

error, option communication errof off | off B
Option error off I off s
Output wiring error off | off 0
RS-485 communication error  [lls off & 0
Motor selection error 0 N off s

i i do not output a signal.

I

When used with "HO6 Cooling fan ONfOFF control," this
function outputs a signal while the cooling fan is
operating.

Retry function operating [TRY]

When a value of 1 or larger is set to "HO4 Retry perating,”
the signal is output while retry operation is activating
when the inverter protective function is activated.

Universal DO [U-DO]

Assigning value "16" to a transistor output terminal
renders the terminal a universat DO terminal.
This function enables ON/OFF through the RS485.
This function serves only to turn on and off the transistor
output through communication and is not related to
1 enel GRera O]

Overheat early warning {OH]

This function outputs a earty warning signal when heat
sink temperature is (overheat detection level - 10°C) or
higher.

Motor selection error [ErL]

This inverter issues this error signal when several motors
are selected at the same the time, no motor is selected,
no input is given to terminals X1 to X9, or the specified
binary code is out of the selection range. The error is also
displayed in the LCD monitor screen.

Motor changeover signal [MCHG]

When the inverter receives a motor changeover signal
from a termina} selected among the terminals X1 1o X9,
the inverter outputs the signal for switching the
electromagnetic contactors of the motors. The
changeover time present in the inverter is about 240ms.
The inverter, however, does not cutput the changecver
signal while the motor is operating or the DC braking
resistor is operating . In this case, wait until the motor
stops before re-inputting the changeover signal.



Motor selection signal
[M1SEL, M2SEL, M3SEL, M4SEL, M5SEL]

This signal is issued when the motor selected by a preset
value is reselected by input from any of the terminals X1
to X9.

Binary signal for selecting motors
[MB1, MB2, MB4]

This signal is issued as a 3-bit binary code when the
miotor selected by a preset vaiue is reselected by input
from any of the terminals X1 to X9. [MB1] corresponds to
LSB and [MB4] corresponds to MSB.

Qutput frequency
? Set frequency

/ \

— Hysteresis width

i~ Operation tevel

Release level

Frequency : : Time
detection . :
signat

(terminals
Y140 Y5)

Y

(B

Splay cosfficient &

Digital input Setting at factory shipment [E‘"*J
Set value Description

Terminal Y1 0 Operating [RUN]

Terminal Y2 1 Frequency arrival [FAR]

Terminal Y3 2 Frequency detection [FDT1]

Terminal Y4 5 Overload early warning [OL1]

Terminal Y5 9 Terminal AX function [AX]

+This function specifies whether to excite the Y5 relay at
“ON signal mode “ or “OFF signal mode “.

MY s R Y MODE |
Set value QOperation
0 At “OFF signal mode”™ Y5A - Y5C: OFF
At “ON signal mode”  Y5A - Y5C: ON
1 At “OFF signal mode” Y5A - Y5C: ON
At “ON signal mode”  Y5A - Y5C: OFF

#When the set vaiue is 1, contacts Y5A and Y5C are
connected when the inverter control voltage is established
{about one second after power on).

+This functlon determlnes the operatlon (detectlon) Ievel of
the output frequency and hysteresis width for operation
release. When the output frequency exceeds the set
operation level, an ON signal can be selected and output
from terminals [Y1] to [Y5].

D T:i1 L E|V EL

13 DT H!Y S TR

Semng range(Operation level) Oto 1667Hz
(Hysteresis width) 0.0t0 30.0 Hz

+These coefficients are conversion coefficients which are
used to determine the load and line speed and the target
value and feedback amount (process amount) of the PID
controller displayed on the LED monitor.

O :E F A

E 40 [
EHNENCc o E F B

Setting range
Disptay coefficient A:-999.00 to 0.00 to +999.00
Display coefficient B:-999.00 to 0.00 to +999.00

+Load and line speed
Use the display coefficient A.

Displayed value = output frequency x (0.01 to 200.00}
Although the setting range is *=999.00, the effective
value range of display data is 0.01 to 200.00. Therefore,
values smaller or larger than this range are limited to a
minimum value of 0.01 or a maximum value of 200.00.

CEaz )[C 'LED Display filter: i)

+Among data in "E43 LED monitor (Function)," some data
need not be displayed instantaneously when the data
changes,. For such data, a flickering suppression filter can
be used.

EICRERD § s PIL ALY
Setting range: 0.0 to 5.0 seconds
#Monitored items in "E43 LED monitor (Function)”

‘F iL |

Set value Display
item

Output

3 current

Output

4 voltage
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+LED: monllor {Function)

=) D

[ _E4_4-:_] [ ,;._:L;E;_I;J_k;momﬁg_r__%_(dlsplay at STOP. mode)... )

¢The data during inverter operation, during stopping, at
frequency seiting, and at PID setting is displayed on the
LED.

# Display during running and stopping

During running, the items selected in "E43 LED monitor
{Function),” are displayed. In "E44 LED monitor (display at
stop mode)," specify whether to disptay some items out of
the set values or whether to display the same items as
during running.

ED M N TR
ED: M N'T R:2
Value E44=0 E44=1
set to At stopping During At During
E43 running | stopping | running
0 Set frequency value | Output frequency (Hz)
(Hz}

Set frequency value {Hz)

Output current (A)

1

2

3 Output voltage {command value) {V} i

4 Motor synchronous | Motor synchronous speed (rfmin)
speed set
(r/min}

value

5 Line speed set
value (m/min.)

Line speed (m/min.)

6 Load shaft speed | Load shaft speed (rfmin)

set value (r/min)

#Display at frequency setting

When a set frequency is checked or changed by the keypad
panel, the set value shown below is displayed.

Select the display item by using "E43 LED monitor

(Function)." This display is not affected by "E44 LED
monitor (display at stop mode)."
Value set to E43 Frequency setting
0,1,2,3 Set value of frequency (Hz)
4 Set value of synchronous speed (r/min}
5 Set value of line speed (m/min.)
6 Set value of load speed (r/min)

e

#This function selects the item to be displayed on the LCD
monitor in the operation mode.

- LCD monitor (Funetion) ~ - . )

APA. cp M NTIR | ]
Set value Display item
0 Operation status, rotating direction, operation
guide
1 Qutput frequency (befere slip compensation),
output current, calculated torque value in bar
graph

Setvalue: 0

During running When stopping

60.0 60.0
RUN™" STOP
M1 L]
PRG=PRG MENU PRG=PRG MENU
F/D=LED SHIFT FID=LED SHIFT
Setvalue: 1
60.0
| 2
m. A
Foutflout
Full-scale value of bar graph
Display item Full-scale
OQutput frequency Maximum frequency
Output curren 200% of inverter rated value

Note: The scale cannot be adjusted.

#This function selects the language for data display on the
.CD monitor.

Language

Set value
displayed
0 Japanese
1 English

Note: English language is used for all LCD screens in this
manual. For other languages, refer to the relevant
instruction manual.

#This function adjusts the LCD contrast. Increase the set

value to ralse contrast and decrease to Iower contrast.

Set value 0,1,2eeses¢8910

Low <——— High

Screen
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.-.C-Control Functions.of Frequency

#This function makes the set frequency jump so that the
inverter's output frequency 'does not match the
mechanical resonance point of the load.

+Up to three jump points can be set.

#This function is ineffective when jump frequencies 1 to 3
are set to OHz.

¢A jump does no! occur during acceleration or

deceleration.
When a jump frequency setting range overiaps another
range, both ranges are added to determine the actual

 Multistep frequency 1.,

| |

e

+The motor speed can be changed in a maximum of 8
steps by combining the multistep frequencies (from C05 to
C11) with the terminal functions (from E01 to E09}. Use the
multistep frequencies when operating the motor by
changing the motor speed in several steps.

#The multistep frequencies 1 to 7 can be switched by
turning on and off terminal functions SS1, 8582, and SS4.
(See EO1 to E09 for terminal function definitions.)
#OFF input is assumed for any undefined terminal of 551,
8§82, and S54. ,

Note: . ' :

The multistep frequencies override the frequencies set by

jump area.

Jom Pl THiz UILIT 1] Hiz -1
J UM P H:2z 2 UIL.T Hiz -2
C J UMP H iz 3 UL T I H iz - |3 :|[Related functions:
Set value TRINE Y Hiz s 0 0¢
0to 1667Hz (P11S: Oto 120Hz)
In 1Hz steps (min.) g t I : : z - :
i : i 2

I U M P HY 'S TR TRMRERE e

Set value

0to 30Hz
In 1Hz steps (min.) Set value
Output frequency Oto 1667Hz
{Hz)
dump trequency In 0.tHz steps (min.)
width —
Jump frequency
width
Jump frequency
width Jump frequency 3
OQutput frequency
Juenp frequency 2 (Hz )
Jump fre?uency 1
Set fraquency (Hz)
Qutput frequency
{Hz)
Actuat
jump widih —
Jump frequency
width
4 Jump frequency 2
Jump frequency 1

Set frequency (Hz)
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(c207)(C _  JOGfrequency - )

+This function sets the frequency for jogging operation of
motor, which is different from the normal operation.
EEER. 0 G H z, |

Setting range  0.00 to 1667 Hz

¢Starting with the jogging frequency is combined with
jogging select signal input from the keypad panel or control
terminal. For details, see the explanations of “EO1
Terminal X1," to "E09 Termmal X9 !

(<) (o

#This function in used to set the resolutlon applled to the
analog inputs for setting the frequency (voltage input and
current input).

Setting range 0,1 to 20Hz
The resolution can be set in increments of 1Hz.

OThls functlon seie.éts the frequency set’(mg method
[MEMEF R EQ cmD 2]

For the setting method, see the explanation for FO1.

Offset (terminal[ 12]

#This function sets the offset of the analog input (terminals
{12] and [C1]).

The setting range is -5.0 to +5.0% (in 0.1% steps) of the
maximum output frequency.

Set frequency value
Maximum output frequency A~

+5%

-10V :
fov
Frequency setting voltage input
-5%
Terminal [12

Set frequency value

Maximum output frequency g----------- Ty
+5%
0 e ZomA
Fregquency seiting current input
-5%
Terminal [C1
(183 ) (. Analog setting signal filter. .-~ - ]

+Analog S|gnals input from control terminal 12 or C1 may
contain noise, which renders control unstable. This
function adjusts the time constant of the input filter to
remove the effects of noise.
ic 3 3 K TPl LT E R

Setting range: 0.00 to 5.00 seconds
#An set value too large delays control response though -
stabilizing control. A set value too small speeds up control
response but renders contro! unstable.

If the optimum value is not known, change the setting when
control is unstable or response is delayed.

Note:
The set value is commonly applied to terminals 12 and C1.
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( o . ~ Motor 2,3 (P: Motor Parameters)

- )

CPor )(

+This function sets the number of poles of motor to be
driven. If this setting is not made, an incorrect motor speed
{synchronous speed) is displayed on the LED.

Number of motor potes ]

M@ POLES. | |
Setvalues: 2,4,6,8,10,12, 14

(P02 )( Motor (capacity) )

+The nominal applied motor capacity is set at the factory.
The setting should be changed when driving a motor with a
different capacity.

CECRERM - c AP

Setting range :  0.01 to 45kW

(Po3 J{ = - Motor (Rated current). .

+This function sets the rated current value of motor 2
03 [CRETT N

Setting range :  0.00 to 2,000A

( ;PO4_;.;]C; o .oMaximum frequency2 .. .. ]

[ POS ][ ' Base frequency 2 _ ]

[ P06 ] ( __________ First frequency 2 ]

(PO7)( .- .::;.;‘ ,._;i Firstvoliage2 ... .. .. )

o) remavemmr
(CPos )(

®Setting V/f function

&The V/f function is used to set the relation between the
output voltage and the output frequency according to the
characteristics of the motor to be used.

The setting method is the same as that for FO3 to F08. Refer
to page 5-8.

Rated voltage 2 S ]

~ Maximumvoltage2 -~ ]

#This function sets the maximum output frequency for the
motor 2.
ICREEM A X H:z - 2
Setting range 50 to 1667 Hz
Setting a value higher than the rated value of the device to
be driven may damage the motor or machine. Match the
rating of the device.

#This function sets the maximum output frequency in the
constant-tarque range of motor2 or the output frequency at
the rated voltage. Match the rating of the motor

AR s ASE Hiz - 2 |

Setting range 25 to 1667Hz
Note: When the sei value of base freguency 2 is higher than
that of maximum frequency 2, the output voltage does not
increase of the rated voltage, because the maximum
frequency limits the output frequency.
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Output voltage
‘ponstant-torque range

P09
Maximum oo
voltage 2
o] R :
Rated : :
voltage 2  Output
: : frequency
0 P05 Po4
Base Maximum

frequency 2 frequency 2

#Setting the first frequency of motor 2

AR F ' RS T Hiz

Setting range = 25 to 1667Hz

Set the frequency within the range below the base
frequency.

+5Setting the voltage at the segment frequency ( frequency
set with P06} of motor2..

LI F | R:S T
Setting range 0, 10 to 240V
Setting the voltage OV will stop the voltage adjustment
function. This means the first V/f is not used.

Set the voltage within the range from the torque boost to the
rated voltage with the threshold values inclusive.

v o- 2 ]

#This function sets the rated value of voltage output to motor

2. Note that a voltage higher than the supply (input) voltage
_cannot be output.
IBCEEBR A TED: 'V -2

Settlng range 0, 50 to 240V

Value O terminates operation of the voltage regulation
function, thereby resulting in the output of a wvoltage
proportional to the supply voltage.

Note: When the set value of rated voliage 2 exceeds
maximum output voltage 2, the output voltage does not
increase to the rated voltage because the maximum output
voltage limits the output voltage.

Vo2

QThas functlon sets the maximum value of the voltage output
for motor 2. Note that a voltage higher than the supply
(input) voltage cannot be output.

Setting range 0, 50 to 240V
[ P10 ][ . .Acceleration t_lme.2. . ]
(P Dece_leratron;trmez )

#This function sets the acceleration time for the output
frequency from startup to maximum frequency and the
deceleration time from maximum frequency to operation
stop.

T M E 2

Setting range Acceleration time 2:
Deceleration time 2:

1.0 to 3,600 seconds
1.0 1o 3,600 seconds



Acceleration and deceleration times are represented by
the three most significant digits, thereby the setting of
three high-order digits can be set.

Set acceleration and deceleration times with respect to
maximum frequency. The relationship between the set
frequency value and acceleration/deceleration times is as
follows:

Set freguency = maximum frequency
The actual operation time matches the set value.

oy 3

= , :

@ Maximum frequency

R Set

= frequency
=

=

=3

o

*Time

Acceleration time Deceleration time

Set frequency < maximum frequency

The actuai operation time differs from the set value.
Acceleration deceleration operation time = set value x (set
frequencyfmaximum frequency)

oy g 3
S Maximum frequéncy
S :
e .
EX o+ Set frequency
5 "
(=
Acceleralie—£—T5eraTeration — —*Time
A operation ,loperation time |, .
time i
Acceleration Deceleration time
time

Note: If the set acceleration and deceleration times are too
short even though the resistance torque and moment of
Inertia of the load are great, The inverter occasionally does
the overcurrent trip.

“_Torque boost2

+Torque boost function is effective in  such a case where
the motor dose not rotate in a low-speed (low frequency }
range due to torque shortage.

+When a large value is set as the torque boost, the motor
starting voltage increases, preventing torque shortage.

CEENEET R o B OO'S|T 2!

Torque boost setting range: 2.0 to 20.0
The setling method is the same as that for F11. Refer to
page 5-9.
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r P13 )(Electronic thermal O/L relay for motor 2 (Selection)]

[ P14J ( Electronic thermal O/t relay for motor 2 {Level) J

[_p1_5J ( Electronic thermal O/L relay for motor 2 (Thermal time constant) ]

#The electronic thermal O/L relay manages the output
frequency, output current, and operation time of the inverter
to prevent the motor from overheating when 150% of the
set current value flows for the time set by P15 (thermal time
constant).

&This function specifies whether to operate the electric
thermal OfL relay.

""" ELCT RN Oft 2]

e

Setvalue 0.  Inactive
1. Active

& This function sets the operation level {current value) of the
electronic thermal. Enter a value from 1 to 1.1 times the
current rating value of the motor.

CEENENO i L EVIEL ST

(%)

100

Operation level current (

Cutput frequency fo (Hz)

Operation level current and output

+The time from when 150% of the operation level current
flows continuously to when the electronic thermai O/L relay
activates can be set.

GEBEBERT™ ' ME: C N ST 2
The setting range is 0.1 1o 300.0 seconds (in 0.1 seconds
steps).

Current-Coeration time

16 L

o

@

E

a0

=] s

g changed by
+%

o

,‘):-P14

Pi5=20
0 i P15=5
0 50 160 150 200 py5-05
(output currentfoperation level current}
X 100(%)



Frequency limiter (High2) )

[_P16 ][

#This function sets the upper limits for the setting
frequency .

BEEENH. L 1 M 1 TERZ2,

Setting range: 0to 1667 Hz
Set frequency
r 3

+ Maximum frequency f-------------"--00n
3
Upper limit
value
madl 3 o
-100% Lower limit value

. B Lower limit value
iUpper mit / +100%
Set frequency

wvalue
JAL

- Maximum frequency

¥ The inverter output starts with the start frequency when
operation begins, and stops with the stop frequency when
operation ends.

¥ |f the upper limit value is less than the lower limit value,
the upper limit value overrides the lower limit value.

¥When the lower limit value is set, the inverter operate the

motor at the lower limit speed by receiving an operation

command even if the frequency command is 0(Hz).

)
+The starting frequency can be set to reserve the torque at
startup and can be sustained until the magnetic flux of the

motor is being established.
0Frequency This function sets the frequency at startup.

¥ls T AR T Hz:2

 Starting frequency 2 (frequency) |

Sening range 0.1to 100Hz

0Th|s functlon adjusts the detection Wtdth when the output
frequency is the same as the set frequency (operating
frequency }. The detection width can be adjusted from O to

£ 10Hz the setting frequency .
EEEBERF AR HYS TR 2!

Setting range: 0.0 to 10.0Hz

When the frequency is within the detection width, an ON
signal can be selected and output from terminals [Y1] to
[¥5].
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Qutput frequency
A

+Detection width
r )

Set frequency

h

-Delection widih .
: +Detection width
Y :

o« Set frequency

; 4 ;
. -Detection width:

Frequency

detection
signal

(terminals
Y1 to Y5)

1o )(

¢ This ﬁ.lnction determines the operation level of the electric
thermal O/L relay or output current.

Mo L 2 LEVEL ]

Setting range 1.00 to 100A
The operation release level is 90% of the set value.

[ P20 ][

#This function is used when “1”(Cutput limit) is set at “F24
Overload earlty warning (operation selection)”.

BENEBoc L 2 TI1MER |

setting range : 0.0 to 60.0 seconds
#Set the time from when the operation level is attained until
the overload early warning function is activated.

[P21][ .  Maximum frequency3 = f;i]

rr— ——

¥

OL2 function signal (fevel) - - ]

 OL2 function signal (Timer) -~ )

) g

( st ]( .......... Max‘mum thége B

+Setting V/f function

#The V/f function is used to set the relation between the

output voltage and the output frequency according to the

characteristics of the motor to be used.

The setting method is the same as that for FO3 to FO8. Refer

to page 5-8.

#This function sets the maximum output frequency for the
motor 3

P MIAX 'Hiz -/3] |
Setting range 50 to 1667 Hz
Setiing a value higher than the rated value of the device to
be driven may damage the motor or machine. Match the
rating of the device.

EBEEEB A S E. Hiz -3 |
#This function sets the max:mum output frequency in the
constant-torque range of motor3 or the output frequency at
the rated output voltage. Match the rating of the motor.
Settingrange  25to 1667Hz

Note: When the set value of base frequency 3 is higher than
that of maximum output frequency 3, the output voltage does
not increase to the rated voltage, because the maximum
frequency limits the output frequency.




Qutput voitage
Constant-torque range
P26 *
Maximum
voltage 3
e
Rated :
voltage 3 Output
: . frequency
0 p22 P21
Base Maximum

frequency 3 frequency 3

# Setting the first frequency of motor 3.
MEF I RST H z.3 |
Sefting range 25 to 1667Hz
Set the frequency within the range below the base
frequency.

#Setting the voltage at the first frequency ( frequency set
with P23) of motor 3.
P 2 4« CRENCECHRS
Seftting range 0, 10 to 240V
Setting the voltage OV will stop the voltage adjustment
function. This means the first V/f is not used.

Set the voltage within the range from the torque boost fo the
rated voltage with the threshold values inclusive.

Vi3 i

#This function sets the rated value of voltage output to motor
3. Note that a voltage higher than the supply {input) voltage
cannot be output.

FEEER A TED v -i3] |

Sethng range 0 50 to 240V
Value 0 terminates operation of the voltage regulation
function, thereby resulting in the output of a voltage
proportional to the supply voliage.

Note: When the set value of rated voltage 3 exceeds
maximum output voltage 3, the output voltage does not
increase to the rated voltage because the maximum output
voltage limits the output voltage.

#This function sets the maximum value of the voltage output
to motor 3. Note that a voltage higher than the supply
(input) voltage cannot be output.

CEFRCEM A X vi- 3 |
Setting range 0, 50 to 240V

(P27 ]( ‘Accelerationtime 3 _

ﬁzs ][ ... Deceleration time 3°

+This function sets the acceleration time for the output
frequency from startup to maximum frequency and the
deceleration time from maximum frequency to operation
stop.

TiL:

‘M 3,
T T M

E
E 3

i

1.0 to 3,600 seconds
1.0 to 3,600 seconds

Setting range Acceleration time 3:
Deceleration time 3:
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Acceleration and deceleration times are represented by
the three most significant digits, thereby the setting of
three high-order digits can be set.
Set acceleration and deceleration times with respect to
maximum frequency. The relationship between the set
frequency value and acceleration/deceleration times is as
follows:

Set frequency = maximum frequency
The actual operation time matches the set value.

>T :

@ | Maximum frequency®

g: : Set

= fr

= equency
j=3

=]

@

*Time

™ »
d L4

Acceleration time Deceleration time
Set frequency < maximum frequency
The actual operation time differs from the set value.
Acceleration deceleration operation time = set value x (set
frequency/maximum frequency)

L

.

Maximum frequency

S - Set frequency

Qutput frequency

Acceleratio—

—

 emeration N Deceleration >Time
1op operation time |, >
time .
Acceleratl on Deceleration time
time

Note: If the set acceleration and deceleration times are too
short even though the resistance torque and moment of
inertia of the toad are great, The inverter occasionally does
the overcurrent trip.

(P29 )(

+Torque boost function is effective in  such a case where
the motor dose not rotate in a low-speed (low frequency )
range due to torque shortage.

®When a large value is set as the torgue boost, the motor
stamng voltage increases, preventing torque shortage

TRQ BOO!SIT 3
Torque boost settmg range: 2.0t0 20.0

Torqueboosts . . )

The setting method is the same as that for F11. Refer to
page 5-9.



[ P3U[Electronic thermal Q/L relay for motor 3 (SeleclionJ

[P31 J[ Electronic thermal O/L relay for motor 3 (Level) ]0Th|s function sets the upper limits for the

( P3z ] Fleclrome_lhermal O/L relay for motor3 .(T hermal time consiant). ) frequency .

#The electronic therma! O/L relay manages the output
frequency, output current, and operation time of the inverter
to prevent the motor from overheating when 150% of the
set current value flows for the time set by P32 (thermal time
constant).

+This function specifies whether to operate the electric
thermal OIL retay
ELCTRN, OL 3
Set value 0: Inactive
1:  Active

#This function sets the operation level (current value) of the
electronic thermal. Enter a value from 1 to 1.1 times the
current rating value of the motor.

Sk o L L E.V E L

(%)

100

Operation level current (

Cutput frequency fo {(Hz)
QOperation level current and output

The time from when 150% of the operation level current
flows continuously to when the electronic thermal OJL relay
activates can be set.

CAENERT Y ME T cINISTT 3
The setting range is 0.1 to 300.0 seconds (in 0.1 seconds
steps).

vurrent-wperanocn nme

20
15 -
K3
[
E
o0 r
2 Dok
Eﬁ' ........... *."..changed by P31
3 o
j=3 o
I3 -
5 - : - .
\5 R O B S T
i P32=5
0
] 50 100 150 200 p3z-05
(output currentfoperation level current)
x 100(%)
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P33 ] [ Frequency limiter (High3) J

setting

H L) M 1T ERS3

Setting range: 0to 1667 Hz
Set frequency
rS

+ Maximum frequency [-------"" """ - S

Upper limit
value

— .
-100% Lower flimit value

0 Lower limit value

Upper imit / +100%

iie/ Set frequency
: M

- Maximum frequency

¥The inverter output starts with the start frequency when
operation begins, and stops with the stop frequency when
operation ends.

¥ If the upper limit value is less than the lower limit value,
the upper limit value overrides the lower limit value.

¥When the lower limit value is set, the inverter operate the

motor at the lower limit speed by receiving an operation

command even if the frequency command is O(Hz).

( P34 ] [ © Starting 1requency 3 {frequency) - ]

¢The starting frequency can be set to reserve the torque at
startup and can be sustained until the magnetic flux of the
motor is being established.

#Frequency :This function sets the frequency at startup.

BEREE s T AR T

Setting range: 0.1 to 100Hz

[ P35 ] [Fr_equ_'ency. arrival 3(FAR) (detection w_idth)]
#This function adjusts the detection width when the output
frequency is the same as the set frequency (operating

frequency ). The detection width can be adjusted from 0 to
+10Hz the setting frequency

BEBEEF AR HY ST R 3:

Setting range: 0.0 to 10.0Hz

When the frequency is within the detection width, an ON
signal can be selected and output from terminals [Y1] to
[Y5).

‘Hiz 13




Output trequency
Fy

+Detection width
r

Set frequency

h J

. -Detection wigth ,

+Detection width
Y :

: v
¢ -Detection width;

Frequency : Time

detection
signal I

(terminais
Y1 to Y5)

v

( P36 ]r “~ OL3 function signal (level) ]

#This function determines the operation level of the electric
thermal O/L relay or output current.

CEENMo L 3| LEVEL] |
Setting range 1.00 to 100A .
The operation reiease level is 90% of the set value.

#This function is used when “1”(Output limi) is set at “F24
Overload early warning (operation selection)”.

BE#o L 3 T I MER: !

setting range : 0.0 to 60.0 seconds _
#Set the time from when the operation level is attained until
the overload early warning function is activated.

A Setirequency
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(

g Motor 4,5 (A: Al'terhative:.Motor-:P;arameters)_s-i-_ R L R )
_

- Maximum frequency4

(Aot )(
(R02 )( .. .
(-A03 )(0 -
(LA0a )(_ -
(A05 ).
)

#Setting V/f function

& The V/f function is used to set the relation between the
output valtage and the output frequency according to the
characteristics of the motor to be used.

The setting method is the same as that for FO3 to FO8B. Refer
to page 5-8.

Base frequency 4

" Firstvoltage 4

-Ratedvoltage 4 ..

Maximum voltage 4

#This function sets the maximum output frequency for the
motor 4.

KM A X Hiz -4 !
Setting range 50 to 1667 Hz

Setting a value higher than the rated value of the device o
be driven may damage the motor or machine. Match the
rating of the device.

#This function sets the maximum output frequency in the
constant -torgue range of motor 4 or the output frequency at
the rated voltage. Match the rating of the motor.
[NCNENS ASIE| Hiz[-i4 |

Setting range 25 to 1667 Hz
Note: When the set value of base frequency 4 is higher than
that of maximum frequency 4 ,the output voltage does not
increase to the rated voltage, because the maximum
frequency limits the output frequency.

Qutput voltage
Constant-forque range
A06 1,
Maximum oo [
voltage 4
ADS [T
Rated :
voltage 4 Output
: : frequency
0 A02 AO1
Base Maximum

frequency 4 frequency 4

+Setting the first frequency of motor 4.

Setting range 25 to 1667Hz

'SCRERF ! RS T H iz 4 :

Set the frequency within the range below the base
frequency.

SIBEMF ' RS T V. 4. |

+Setting the voltage at the first frequency ( frequency set
with AD3) of motor 4.

Setting range 0, 10 to 240V

Setting the voitage OV will stop the voltage adjustment
function. This means the first V/f is not used.

Set the voltage within the range from the torque boost to the
rated voltage with the threshold values inclusive.

#This function sets the rated value of voltage output to motor
4, Note that a voltage higher than the supply (input} voltage
cannot be output.

'YBERR A TE D V.-:4.

Sefting range 0, 50 to 240V

Value 0 terminates operation of the voltage regulation

function, thereby resulting in the output of a voltage

proportional to the supply voltage.

Note: When the set value of rated voltage 4 exceeds
maximum cutput voltage 4, the output voltage does not
increase to the rated voltage because the maximum output
voltage limits the output voltage.

#This function sets the maximum value of the voltage output
to motor4. Note that a voltage higher than the supply (input}
voltage cannot be output.

A 06 LY

V.- 4 Pl

Setting range 0, 50 to 240V

+This function sets the acceleration time for the output
frequency from startup to maximum frequency and the
deceleration time from maximum frequency io operation
stop.

C C T:l MIE 4
E :C T:1 M:E 4

Setiing range Acceleration time 4: 1.0 to 3,600 seconds
Deceleration time 4: 1.0 to 3,600 seconds

Acceleration and deceleration times are represented by

the three most significant .digits, thereby the setting of

three high-order digits can be set.

Set acceleration and deceleration times with respect to

maximum frequency. The relationship between the set

frequency value and acceleration/deceleration times is as
= follows:

Set frequency = maximum frequency
The actual operation time matches the set value.

zt i
& | 5 Maximum frequency
3 A
A ua—— N Set
= l frequency
3
=
=0
O
- | .
' *Time
Acceleration time Deceleration time
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Set frequency < maximum frequency

The actual operation time differs from the set value.
Acceleration deceleration operation time = set value x (set
frequency/maximum frequency)

55‘
S Maximum frequency
g_ .....................
2 .
5 - - Set frequency
5
o | .
Acceleratiof——peraeration ) -T—>Time
n operation ,operation fime |
time .
Acceleration Deceleration time
time

Note: If the set acceleration and deceleration times are too
short even though the resistance torque and moment of
inertia of the load are great, The inverter occasionally does
the overcurrent trip.

[ A09.

0Torque boost function is eﬂective in such a case where
the motor dose not rotate in a low-speed (low frequency }
range due to torque shortage.

#When a large value is set as the torque boost, the motor
starting voltage increases, preventing torque shortage.

A 0 9 DGECIENCACICEERLETS
Torque boost setting range: 2.0 to 20.0

The setting method is the same as that for F11. Refer to
page 5-8.

&The electronic thermal O/L relay manages the output
frequency, output current, and operation time of the inverter
to prevent the motor from overheating when 150% of the
set current value flows for the time set by A12 (thermal time
constant).

#The function specifies whether to operate the electric
thermal O/L relay.

IMENEBE L c T RIN! OL 4
Set value 0:  Inactive

1: Active
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#This function sets the operation level (current value) of the
electronic thermal. Enter a value from 1 to 1.1 times the
current rating value of the motor.

JNiIEEBO L: L E VE'L 4.

(%)

100

QOperation lavel current (

Ouiput frequency fo {(Hz)
Operation level current and output

+The time from when 150% of the operation level current
flows continuously to when the electronic thermal O/L relay
activates can be set.

ARERT | ME iCNIS T 4,

The setting range is 0.1 to 300.0 seconds (in 0.1 seconds
steps).

Current-Operation time
20 g -

15 =
k4
[
E
g9 [
'g : -changed by
[=%
(=]
5 I
A12=10
o P o ] A12e5
o 50 100 150 200 aAq12-05
{output currentjoperation level current)
x 100(%)



LA )

+This function sets the upper lkmits for the setting
frequency .

A1 3 G

Setting range:

L1 M1TER:4

010 1667 Hz
Set frequency

+ Maximum frequengy f-------------==-"" s

3

Upper limit

value
athy i .
-100% Lower limit value
Lower limit value
+100%

‘Upper limit /

walue
'_ZJL

¥ The inverter output starts with the start frequency when
operation begins, and stops with the stop frequency when
operation ends.

¥If the upper limit value is less than the lower limit value,
the upper limit value overrides the lower limit value.

*When the lower limit value is set, the inverter operate the

motor at the lower limit speed by receiving an operation

command even if the frequency command is O{Hz).

Set frequency

- Maximum frequency

#The starting frequency can be set to reserve the torque at
startup and can be sustained until the magnetic flux of the
motor is being established.

+Frequency :This function sets the frequency at startup.

NN s T ARIT] Hiz 4! |

Setting range: 0.1 to 100Hz
[ A157) (Frequency arrival 4(FAR) (detection width)}

#This function adjusts the detection width when the output
frequency is the same as the set frequency (operating
frequency ). The detection width can be adjusted from 0 to
+10Hz the setting frequency .

INEBEMF AR HYS TR 4,

Setting range: 0.0 to 10.0Hz

When the frequency is within the detection width, an ON
signal can be selected and output from terminals [Y1] to
[Y5]
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Qutput Irequency +Detection widih
4 T
Set frequency
h ]
| -Detection width
: +Detection width
3 :
: N Setfrequency
O, S
. -Detection wiath;
i : : N
requency !
detection : : : : Time
signai : : : :
{terminals P . i .
¥1lo Y5) | ON I | o 1

v

(Al

+#This function determines the operation leve! of the electric
thermal O/L relay or output current.

FNEMERo 'L 4 L EVEIL

Setting range 1.00 to 100A
The operation release level is 90% of the set value.

LA )

#This function is used when “1”(Output limit) is set at “F24
Overload early warning {operation selection)”.
setting range : 0.0 to 60.0 seconds

Mo L 2 Ti1iMmEmR! |
+Set the time from when the operation level is attained until
the overload early warning function is activated.

+Setting V/f function
&The V{f function is used to set the relation between the
output voltage and the output frequency according to the
characteristics of the motor to be used. ~
The setting method is the same as that for F03 to FO8. Refer
to page 5-8.
#This function sets the maximum output frequency in the
motor 5.
'MEIEEM A X Hiz -5
Setting range 50 to 1667 Hz

Setting a value higher than the rated value of the device to
be driven may damage the motor or machine. Match the
rating of the device.




+This function sets the maximum output frequency in the
constant -torgue range of motor 5 or the output frequency at
the rated voltage Match the rating of the motor.

o am-02g

BASE, Hizi- 5
Settingrange 2510 1667 Hz

Note: When the set value of base frequency 5 is higher than

that of maximum frequency 5 ,the output voltage does not

increase to the rated voltage, because the maximum

frequency limits the output frequency.

Output voitage
Constant-torque range

AZ3 %
Maximum .....................................
voltage &
A2D e
Rated :
voltage 5 . Qutput
: : frequency
0 Al19 A18
Base Maximum

frequency 5 frequency 5
#Setting the first ‘frequency of maotor 5.

SEMINF ' RS T Hiz[s |

Setting range 25 to 1667Hz
Set the frequency within the range below the base
frequency.

#Setting the voltage at the first frequency ( frequency set
with A20) of motor 5.

_ BF | RS T
Setting range 0, 10 to 240V
Setting the voliage OV will stop the voltage adjustment
function. This means the first V/f is not used.

Set the voltage within the range from the torque boost to the
rated voltage with the threshold values inclusive.

'V 5! |

#This function sets the rated value of voltage output to motor
5. Note that a voltage higher than the supply (input) voltage
cannot be output.

¥

RATERD V-5
Setting range 0, 50 to 240V
Value 0 terminates operation of the voltage regulatlon
function, thereby resulting in the output of a voltage
proportionai to the supply voltage.

Note: When the set value of rated voltage 5 exceeds
maximum output voltage 5, the output voltage does not
increase to the rated voltage because the maximum output
voltage limits the output voltage.

¢ This function sets the maximum value of the voltage output
for motor 5. Note that a voltage higher than the supply
(input} voltage cannot be output.
MA X V-5 ! !
Setting range 0 50 to 240V
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(A2 )(
(A

#This function sets the acceleration time for the output
frequency from startup to maximum frequency and the
deceleration time from maximum frequency to operation
stop.

Acceleratlon tlme

. Deceleration time_

S|

Setting range Acceleration time 5:
Deceleration time 5:

1.0 to 3,600 seconds
1.0 to 3,600 seconds

Acceleration and deceleration times are represented by
the three most significant digits, thereby the setting of
three high-order digits can be set.
Set acceleration and deceleration times with respect to
maximum frequency. The relationship between the set
frequency value and acceleration/deceleration times is as
follows:

Set frequency = maximum frequency
The actual operation time matches the set value.

=4 ‘

ol .

[= - :

o Maximum frequency

gl N Set

= fr

= equency
e

=

o

*Time

" » ” .
L Ld

Acceleration time Deceleration time

Set frequency < maximum frequency
The actual operation time differs from the set value.

Acceleration deceleration operation time = set value x (set
frequency/maximum frequency) -

Py
>

—

(&)

s Maximum frequéncy

=2

o Lo

= “-;-- Set frequency

5 -

S
A i - »Ti
n(;c{:?;f;gn « 3 |Deceleration le—— Time
1op " » operation time |
time ]

Acceleration Deceleration time

time
Note: If the set acceleration and deceleration times are toc
short even though the resistance torque and moment of
inertia of the load are great, The inverter occasionally does
the overcurrent trip.



“Torque boost 5 )

[ 'A26:J ( i e

+Torque boost function is effective in such a case where
the motor dose not rotate in a low-speed (low frequency )
range due to torque shortage.

#When a large value is set as the torque boost, the motor
starting voltage increases, preventing torque shortage.

INEMIET Ral B0OO ST 5]

Torque boost setting range: 2.0 to 20.0

The setting method is the same as that for F11. Refer to
page 5-9.

+The electronic thermal OfL relay manages the output
frequency, output current, and opetation time of the inverier
to prevent the motor from overheating when 150% of the
set current value flows for the time set by A29 (thermal time

' constant).

#The function specifies whether to operate the electric
thermal O/L relay.

H

YSERFAE L IC T RN OL 5]

Set value 0: Inactive
1; Active

#This function sets the operation level (current value) of the
electronic thermat. Enter a value from 1 to 1.1 times the
current rating value of the motor.

INFENI¥o /L L EVIE L5 |

(%)

100

QOperation level current (

—

Output frequency fo (Hz)
QOperation level current and output

#The time from when 150% of the operation level current
flows continuously to when the electronic thermal O/L relay
activates can be set.

JT I ME| CIN S T5:
The setting range is 0.1 to 300.0 seconds (in 0.1 seconds
steps).
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Current-Ogeration time

20
15 b2
]
13
£
=0
= : :
z e . : . : ed by
a
&)
5
AZ9=10
o o : A20=5
0 50 100 150 200 A2gep5
{output currentfoperation level current)
x 100(%)

#This function sets the upper limits for the setting
frequency . -
Sefting range: 01to 1667 Hz

[MENCEH | L M1 T ERS
Set frequency
F 3

+ Maximum frequency fr-----------------"~
Upper limit :
value .

1 " v . ‘
-100% Lower limit value

. Lower limit value
‘WUpper limit / +100%

Ev_aluo/ Set frequency
: - —_—

¥ The inverter output starts with the start frequency when
operation begins, and stops with the stop frequency when
operation ends.

3 If the upper limit value is less than the lower limit value,
the upper limit value overrides the lower limit value.

XWhen the lower limit value is set, the inverter operate the

motor at the lower limit speed by receiving an operation

command even if the frequency command is O(Hz).

- Maximum frequency




(-A31.){ . - Starting frequency 5 (frequency). )

#The starting frequency can be set to reserve the torque at
startup and can be sustained until the magnetic flux of the
motor is being established.

+Frequency :This function sets the frequency at startup.

INERRE S T AR T H:z 5@ |

Setting range' 0.1to 100Hz

0Th|s functlon adjusts the detectlon W|dth when the output
frequency is the same as the set frequency (operating
frequency ). The detection width can be adjusted from 0 to

=+ 10Hz the setting frequency .
FIAIR] (HY ST RS,

Setting range: 0.0 to 10.0Hz

When the frequency is within the detection width, an ON
signal can be selected and cutput from terminals [Y1] to
[Y5].

Qutput frequency
A

+Detection width
[

Set frequency

h 4

-Detection width s
+Datection widt

: « Setirequency

N ¥
! -Detection width;

Frequency

detection
signal I

(terminals
Y1 to Y5)

v

L5 function signal (level)

=)

#This function determines the operation level of the electric
thermal OfL relay or output current.

A L OiL 5 L E/VIE:L! |
Setting range 1.00 to 100A
The operation release level is 90% of the set value.

LA

#This function is used when “1”(Output hmtt) is set at “F24
Overload early wamning (operation selection)”.

setting range : 0.0 to 60.0 seconds
+Set the time from when the operation level is attained until
the overioad early warning function is activated.
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6. Protective Operation

6-1 List of Protective Operations
In the event of an abnormality in the inverter, the protective function will activate immediately to trip the inverier, display the
alarm name on the LED monitor, and the motor coasts-to-a stop.  For alarm contents, see Table 6-1-1.

Table 6-6-1 List of alarm displays and protective functions
Keypad panel display .
Alarm Name LED | LCD Contents of operation
OC1 | OCDURING ACC | During If the inverter output current momentarily exceeds the
acceleration . )
0c2 | 60 bURING DEG | During overcurrent detect.lon. level due to an overcurrent in the
Over current deceleration motor, or a short-circuit or 2 ground fault in the output circuit,
protection OC3 | ocATSETSPD | Bunning at | the protective function is activated. If a ground fault occurs in
constantspeed | o jnverter rated at 22kW or less, the inverter is protected by
the overcurrent protection.
OU1 | OV DURING Acc | During If the DC link circuit voltage of the main circuit exceeds the
acceleration overvoltage detection level (400V DC) due to an increase in
Overvoltage ou2 | ovpuriNng DEC | During the regenerating current from the motor, the cutput is shut
protection deceleration down. -
ouU3 | ovaATseTspp | Running at | However, protection against inadvertent overvoltage apply
constant speed | (s g, high-voltage line) may not be provided.

Undervoltage LU UNDERVOLTAGE | If the DC link circuit vollage of the main circuit falls below the undervoltage

protection detection level (200V DC) due to a lowered power supply, the output is shut
down. If function code F30 (Restart after momentary power failure) is.
selected, an alarm is not displayed. In addition, if the supply voltage falls to a
level unable to maintain control power, an alarm may not be displayed.

Overheating of | OH1 | FIN OVERHEAT It the temperature of the heat sink rises due to a cooling fan failure, eic., the

heat sink protective function is activated.

External alarm OH2 | EXT ALARM If the external alarm contacts of the braking unit, braking resistor, or external
thermal O/L relay are connected to the control circuit terminals (THR), the
contacts will be actuated according to contact signals. When the PTC thermal
protection is activated, the drive also stops indicating this alarm.

Inverter internal | OH3 | HIGH AMB TEMP | If the temperature ingide the inverter rises due to poor ventilation, etc., the

overheating protective function is activated.

Overheating of | dbH | DBR OVERHEAT If electronic thermal O/L relay (for braking resistor) function code F21 is

braking resistor selected, the protective function is activated to prevent the resistor from
burning due to overheating following frequent use of the braking resistor.

Motor overoad | OLT | MOTOR?t OL The protective function is activated if the motor current exceeds the preset
level, when an electronic thermal O/fL relay between 1 and 5 is selected.

Inverter overload | OLU | INVERTER OL If the output current exceeds the rated overload current, the protective
function is activated to provide thermal protection against semiconductor
element overheating in the inverter main circuit.

Memory error Ert MEMORY ERROR | If @ memory error occurs, such as missing or invalid data, the protective
-function is activated.

Keypad  panel | Er2 KEYPD COM ERR | if @ communication error or interrupt between the keypad panel and control

communication circuit is detected, the protective function is activated.

error

CPU error Er3 CPU ERROR If an CPU error occurs due to noise, etc., the protective function is activated.

Option error Er4 OPTNCOMERR | Error when using an optional unit

Er5 OFTION ERROR

RS485 Er8 RS485 COM ERR § If an error occurs when using RS-485, the protective function is activated.

communication

error

Motor changeover | Erl M SELECT ERR Activated if you operate the inverter by selecting a wrong motor number or

error

-parity code.




6-2 Alarm Reset ! Qver 10ms

To release the trip status, enter the reset command by
. . . Reset command OFF | ON I OFF
pressing the key on the keypad panel or inputting
signal from the terminal (RST) of the control terminals after Keypad panel display Normal
removing the cause of the trip. Since the reset command is I I display _
an edge operation, input a command such as HOFF-ON-OFF!! Alarm display {Operable)
as shown in Fig.6-2-1. Alarm output OFF ON OFF
When releasing the trip status, set the operation command T

to OFF. If the operation command is set to ON, inverter will Trin Fig 6-0-1

start operation after resetting.

If the alarm reset is activated with the operation signal ON, the inverter will restart suddenly, which may
/A WARNING | be dangerous. To ensure safety, disable the operating signal when reieasing the trip status.
as accident may resuit. -
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7.Trouble shooting
7.1 Protective function activation

{1)Overcurrent
QOvercurrent Overcurrent Overcurrent
during acceleration during deceleration running at constant speed
oc oc2 0C3
Remove the short-circuit | YES Are the motor connecting terminals (U, V, W) short—circuited or grounded'?>
and ground fault.
NO NO NO
Reduce_the load or increase YES Is the load excessive? >
the inverter capacity.
NO NO
NO Can the torque boost Is the torque boost
amount be reduced? rrect?
YES
Reduce the torque boost. NO Is the acceleration time \
setting too short
compared with the foad?
YES NO Is the deceleration time
setting teco short compared
with the load?
Py erter o e w
. gy , NO Has the load changed
Consult with Fuji Electric. suddenly? >
YES / Can the acceleration time YES
setting be prolonged?
NO
YES / Can the deceleration time >
i 2
Prolong time settings. I \ setting be prolonged?
NG

The braking method
requires inspection.
Contact Fuji Electric.

Reduce the load or increase
the inverter capacity.

Reduce the load or increase |
the inverter capacity.




(2)Overvoltage

QOvervoltage QOvervoltage Overvoltage
during acceleration during deceleration running at constant speed
oul ouz ou3
Reduce the supply voltage NO
to less than the specified '—< Is the power supply voltage within the specified value? >
upper limit. YES YES YES
< Does QU activate when the load is suddenly removed? YES
NO NO NO
NO Does the main circuit DC link circuit
voltage exceed the protection level?
Faulty inverter_ YES YES YES
or error due to noise. ;
Contact Fuji Electric.
NO Does OU alarm activate Can the acceleration YES
when acceleration time b lonzed?
is completed? & profongec:
YES NO - NO
< Can the deceleration time be prolonged?_> YES Prolong.
NO
YES . .
Reduce. | Can the moment of load inertia be reduced?
NO NO NO
NO Consider using
< [s the braking device or DC brake function in use? a braking system
YES YES YES or DC brake function.

Inspect the braking method. Contact Fuiji Electric.

{3)Low voltage
Low voltage ( Has a (momentary) power >YES | Reset and restart
) A .
LY failure occurred? operation. Faulty of inverter control
NO circuit or error due
to noise, etc.
Faulty parts or loose Contact Fuji Electric.
NO Y parts o YES| Replace the faulty part
connection in the d ir th o
power circuit? and repair the conraction.
YES
[s th ¥ suppl Is there a load requiring Does LU activate when Is the main circuit DG voltage
S It: pow;h.s f;: 4 a large starting current the circuit breaker or {between P-N) higher than
vo gi:' V:I 'T ,,e YES within the same power NO magnetic contactor is the detection level specified
specined value! distribution group? switched on? in Section 6.1.1?
NO VES

NO

to satisfy the specified value. capacity adequate?

. . The inverter may be faulty.
Modify power dlstrlbl._ltlon system < Is power transformer > YES Contact Fuji Electric.




(4) Overtemperature at inside air {5} External thermal relay tripped
and overheating at heatsink.
External thermal relay tripped
Overtemperature Overheating OH2
at inside air OH3 at heatsink OH1
T
1 e siout o dtectns | NO [, pr one
Check the temperature of . : H26 enabled?
- . disconnection may be faulty.
the heatsink using the alarm
. A h Cntact us. YES
information displayed
on the keypad panel. YES Incorrect motor load or
YES NO { Is PTC operating? inadequate cocling.
Check the keypad panel NO Check the motor side.
indication. Does it show Is the inverter ambient,
the displayable temperature temperature —10°C or under? -
i S~
limit {20°C)? YES Is PTG level NO Set to correct
NO H27 set correctly? value.
lYES
@ the load excessive?\}Es . Is the external circuit
Adjust the inverter ambient N N NO Change to regular
NO B (including constants) .S
temperature within the regular? external circuit.
working range. & .
Is the cooling NO YES
fan rotating?
Reduce the load.
YES Faulty inverter or error
due to noise, etc.
{s the cooling air \YES Contact Fuji Electric.
2
passage blocked! Replace the coocling fan.
1NO

< Is the ambient YES |

temperature within '+ Remove obstacles. Is data i
the specification? s data input to
! the control terminals
— 9
INO THR-X1 to_XQ. NO | Gonnect the alarm
Are alarm signals from

, Faulty inverter or error > signal contact.
Arrange peripheral y external equipment
due to noise, etc. . -
input to the terminals

conditions to meet

the specification. Contact Fuji Electric. and the CM?
lYES
{6) Inverter unit overload and motor overload )
[s the alarm function
of the external NO Remove the cause
. . of alarm function
. equipment operating . .
cl:\;i:::; l(J)nitU Motor gtherload correctly? activation.

YES

!

Do the characteristics \

of the electronic thermat \ NO | Connect a thermal
0O/L relay and motor 0O/L relay externaily.
overload match?

l YES

Faulky inverter or error
due to noise, etc.
Contact Fuji Electric.

Set to the correct level

Is the electronic thermal \ NO
0/L relay setting correct? /

YES

X NO Fauky mvgrter or error
Is the load excessive? due to noise, etc.

YES Contact Fuji Electric.

Reduce the lcad or
increase inverter
capacity
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(7) Memory error Erl,

Keypad panel communication error Er2,

CPU error Er3

Ert,2,3 indicated. Abnormal
display or indication goes out.

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

Is disappeared an \ NO

error code on

the LED monitor? /

YES

Inverter is normal.
Continue operation.

Inverter may be faulty.

Contact Fuji Electric.

(8) Motor changeover error

ErL

I

Does the keypad panel No
LCD show Er1?

Yes

Is the changeover on terminal

block (any of the codes 6 to 9)

selected for E107

No

l Yes

No

Is the motor number
correct?

No

Check the motor number
input method.

Yes Are several motors >
< selected?
: Yes

The inverter may be faulty
or it malfunctions due to noise.
Consult us.




7-2 Abnormal motor rotation

(1) If motor does not rotate

Motor does not rotate.

Keypad

If no error is detected,
continue operation.

IYES

Does the motor run
if FWD or REV is

Charge lamp (CRG)
lights and LCD monitor
lights up?

the keypad panel or
contrel terminal input?

panel

pressed? onnected correctly?
I NO YES YES NO
Press the F l
key and se L.
Has the frequency \ NO Is the external wiring L
the frequency. been set? between control terminals Correct the wiring error.
. 13,12, 11, Cland V2 or
[YES YES YES between X1-X9 and NO
CM for the multistep
‘I?vges g:e motorkstart frequency selection
en the &Y connected correctly?
is presse
NO Are the frequency limiter YES
Replace the faulty

Set the frequency
correctly.

Fauity motor

Excessive load?
YES

YES

Control
terminals

Was the forward or
reverse operation
command given?

{High) and the frequency
setting lower than
the starting frequency?

)

lNO

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

YES

Are the cables to
the motor connected
correctly?

Are the circuit breaker and
magnetic contactor on the

power supply side switched on?

NO

Turn on.

NQ /control cireuit terminals

> NO
>ﬂ9_.' Correct the wiring error.

connected between
terminals P1 and P(+)?

J'YES JYES
Check for problems
Remove the cause of . (low voltage
S i Is the L.CD monitor Are the voltages NO i
alagm furlc:;‘on Tctnvatlon YES displaying an alarm on the power terminals :rioz':'s':"cg:zzz'ﬁ n
and reset the aarm. made screen" {R/L1, $/L2, T/L3) normal? on.
then run the motor. poor contact) and
JYES remedy accordingly,
Is operatlon method Is a jumper or DC reactor NO

1YES

Inverter may be faulty.

Contact Fuji Electric,

FWD, REV —-CM

YES| Repilace the faulty

switch or relay.

frequency setting POT (VR)
, signal converter, switch,
or relay contacts as required.

Inverter may be faulty.
Contact Fuji Electric.

Note: Monitor the operation
command or frequency setting
values, etc,, on the LED or LCD
monitor after selecting
the respective functions.

The load is excessive,
resuiting in motor lock.
Reduce the lcad and check
that the brake is released

{if a mechanical brake is used),

Is the torque boost
set correctly?

>YES

Raise the torque boost. l

NO

The motor does not rotate if the following commands are issued.
=  An operation command is issued while the coast-to-stop or DC braking command is output

— A reverse operation command is issued with the “*HO8 Rev. phase sequence lock” value set to 1.



(2) If the motor rotates but the speed does not change

The motor rotates but
the speed does not change.

Is the maximum
frequency
setting too low?

NO

[s the higher or lower

YES

Increase the setting.

Change the setting. YES frequency limiter Set the frequency.
s Y
activating? IYES
NO Keypad p_anel Does the speed change
operation N
when the or
Wl key is sed?
N | - |
Which frequency setting
YES Pa""e'.“ methodis used: keypad -
operation .
Is the timer panel, analog signal,
tim'me t':"o long? multistep frequency, Can the frequency
E ’ or UP/DOWN control? Analog sienal setting signal(0 to YES
NO [s the pattemn operation ‘ +10V,
activated? . . 4 to 20 mA}
YES be changed?
Is the pattern .
operation complete? > Multistep frequency NOL——
i UP/DOWN
NO
Are the external
Are the external connections
Are all acceleration connections between NO ] Correct .the NO between control
YES connection error.
X1-X9 and CM correct? : terminals 13, 12,11

and deceleration
times identical?

NO

YES

Are the frequencies NO
for each multistep
frequency different?

YES

V2 and C1 correct?

YES

ke

Replace the faulty
frequency setting
POT (VR) or signal

Change the
frequency setting.

converter as required.

Faulty inverter or error
due to noise, etc.
Contact Fuji Electric.

NO

Is the acceleration
or deceleration time
set too long?

YES

Change the time setting
to conform to load values.

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

— Signals are input from control terminals both 12 and C1 when “FO1 Frequency command 17and “C30 Frequency

command 2 are set to3, and there is no significant change in the added value
—.. The load is excessive, and the torque limiting and current limiting functions are activated




(3) If the motor stalls during acceleration

Is ‘ttl P:eatt‘:;e:;‘rgxo }—‘ Prolong the time.

The motor stalls
during acceleration.

Is the inertia moment
of the motor or YES ls a special motor used? YES Contact Fuiji Electric.
the load excessive?
NO
Use a thicker cable

between the inverter YES / Has the motor terminal Reduce the inertia moment
and the motor or voltage dropped” of the load or increase
shorten the cable length. the inverter capacity.

)\/\J\

Reduce the torque of YES / Is the torque of
the load or increase the load excessive?
the inverter capacity.

Faulty inverter or ervor
due to noise, etc.
Contact Fuji Electric.

Is the torque boost YES
set correctly?

NO

R

Increase the torque boost.

(4) If the motor generates abnormal heat

The motor generates Is the torque , | Reduce the torque boost.
abnoermal heat. boost excessive?
Has the motor been .
Use a motor exclusive
operated continuously h
5 to the inverter.
at a very low speed

< Is the load excessive? \YES | Reduce the load or
T/ increase motor capacity.
NO

Is the inverter output
voltage (at terminals | Faulty motor
U, vV, W) balanced?

Note: Motor overheating following a higher frequency
setting is ikely the result of current waveform.
Contact Fuji Electric.

Faulty inverter or error
due to noise, etc.
Contact Fuji Electric.
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8. Maintenance and Inspection
Proceed with daily inspection and periodic inspection to prevent malunction and ensure long-term
reliability. Note the following:

8-1 Daily Inspection
During operation, a visual inspection for abnormal operation is completed externally without

removing the covers _

The inspections usually cover the following:

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

(2) The environment satisfies standard specifications.

(3) The keypad panel display is normai.

(4) There are no abnormal sounds, vibrations, or odors.

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

8-2 Periodical inspection
Periodic inspections must be completed after stopping operations, cutting off the power source, and
removing the surface cover.
Note that after turning off the power, the smoothing capacitors in the DC section in the main circuit
take time to discharge. To prevent electric shock, confirm using a multimeter that the voltage has
dropped below the safety value (25 V DC or below) after the charge lamp (CRG}) goes off.

A
WARNING

. Start the inspection at least five minutes after turning off the power supply (Check
that the charge lamp (CRG) goes off, and that the voltage is 25V DC or less

between terminals P(+) and N(-). Electric shock may result.

- Only authorized personnel should perform maintenance and component

replacement operations.
(Use insulated tools.))
» Never modify the inverter.
Electric shock or injury may result.

(Remove metal jewelry such as watches and rings.)

Table 8-2-1 Periodical inspection list

Check parts

Check items

How to inspect

Evaluation Criteria

Environment

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

2) Is the area surrounding the equipment clear

of
foreign objects.

1) Conduct visual
inspection and use
the meter.

2) Visual inspection

1) The specified
standard value must
be satisfied.

2) The area is clear.

Keypad panel 1) Is the display hard to read? 1),2) Visual inspection | 1),2) The display can be
2) Are the characters complete? read and is not
abnomal.

Structure such as a

1) Is there abnormal sound or vibration?

1) Visual and aural

1), 2}, 3), 4), 5) Not

frame or cover 2) Are nuts or bolts loose? inspection abnormal

3) Is there deformation or damage? 2) Tighten.

4) Is there discoloration as a result of | 3),4),5) Visual

overheating? inspection

5} Are there stains or dust?
.. | Common 1) Are there loose or missing nuts or bolts? 1) Tighten. 1), 2), 3) Not abnormal
3 2) Are there deformation, cracks, damage, and | 2),3) Note: Discoloration of
S discoloration due to overheating or | Visual inspection the bus bar does not
-% deterioration in the equipment and indicate a problem.
= insulation?

3) Are there stains and dust?
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Check parts

Check items

How to inspect

Evaluation Criteria

Conductor and | 1} Is there discoloration or distortion of a | 1),2) Visual 1}, 2) Not abnormal
wire conductor inspection
due to overheating?
2) Are there cracks, crazing or discoloration
of the cable sheath?
Terminal block Is there damage? ' Visual inspection Net abnormal
Smoo'fhing ;la:zi:‘gere electrolyte leakage, discoloration, 1), 2) Visualinspect 1), 2) Not. abnormaai
capacitor or SV\;elIing of the case? 3) * Estimate life 3.) (IJIapacﬁance .
2) Is the safety valve not protruding or are expectancy from initia} value x 0.85
valves maintenance
protruding too far? information and from
B 3) Measure the capacitance if necessary. measurements using
3 capacitance
o measuring
‘% equipment.
= [Resistor 1) Is there unusual odor or damage to the | 1) Visual and 1} Not abnormmal
insulation by overheating? olfactory inspection | 2) Less than about
2) ls there an open circuit? 2) Conduct a visual +10% of the indicated
Inspection or use resistance value
a multimeter by
removing the
connection on one
side.
Transformer Is there abnormal buzzing or an unpleasant | Aural, olfactory, and Not abnormal
and reactor smell? visual inspection
Magnetic 1} Is there rattling during operation? 1) Aural inspection 1),2)Not abnormal
conductor and 2) Are the contacts rough? 2) Visual inspection
relay
Control pPc | 1) Are there any loose screws or connectors? 1} Tighten. 1),2),3),4)Not
board and | 2) Isthere an unusual odor or discoloration? 2) Visual and olfactory abnormal
5 3) Are there cracks, damage, deformation, or inspection
% connector excessive rust? 3) Visual inspection
o] 4) Is there electrolyte leakage or damage to 4) * Estimate life
£ the capacitor? expectancy by visual
S inspection and
maintenance
information
Cooling fan 1) Is there abnormal sound or vibration? 1) Aurat and visual 1} The fan must rotate
2) Are nuts or bolts loose? inspection. Tum smoothly.
3) Is there discoloration due to overheating? manually (confimthe | 2), 3) Not abnormal
£ power is off).
o 2) Tighten.
2 3) Visual inspection
o 4)* Estimate life
= expectancy by
8 maintenance
o infetrnation
Ventilation Is there foreign matter on the heat sink or | Visual inspection Not abnormal
intake and exhaust ports?




Note: If equipment is stained, wipe with a clean cloth. Vacuum the dust.

xEstimation of life expectancy based on maintenance information
The maintenance information is stored in the inverter keypad panel and indicates the elecirostatic
capacitance of the main circuit capacitors and the life expectancy of the electrolytic capacitors on
the control PC board and of the cooling fans.. Use this data as the basis to estimate the life
expectancy of parts.
1) Determination of the capacitance of the main circuit capacitors
This inverter is equipped with a function to automatically indicate the capacitance of the
capacitors installed in the main circuit when powering up the inverter again after disconnecting
the power according to the prescribed conditions.
The initial capacitance values are set in the inverter when shipped from the factory, and the
decrease ratio (%) to those values can be displayed.
Use this function as follows:

(1) Remove any optional cards from the inverter. Also disconnect the DC bus connections to the
main circuit P(+) and N(-) terminals from the braking unit or other inverters if connected. The
existing power-factor correcting reactor (DC reactor) need not be disconnected.

A power supply introduced to the auxiliary input terminals (RO, T0) that provides control power should
be isolated.

(2) Disable all the digital inputs (FWD, REV, X1-X8) on the control terminals. Also disconnect
RS485 communication if used.

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

(3) Turn the main power off.

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

{(5) Open the maintenance information on the keypad panel and confirm the capacitance values of
the built-in capacitors. :

2) Life expectancy of the control PC board
The actual capacitance of a capacitor is not measured in this case. However, the integrated
operating hours of the control power supply multiplied by the life expectancy coefficient defined
by the temperature inside the inverter will be displayed. Hence, the hours displayed may not
agree with the actual operating hours depending on the operational environment.
Since the integrated hours are counted by unit hours, power input for less than one hour will be
disregarded.

3) Life expectancy of cooling fan
The integrated operating hours of the cooling fan are displayed. Since the integrated hours
are counted by unit hours, power input for less than one hour will be disregarded.
The displayed value should be considered as a rough estimate because the actual life of a
cooling fan is influenced significantly by the temperature.

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

Parts Level of judgment

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

Electrolytic capacitor on

control PC board 61,000 hours

40,000 hours (3.7 kW or less), 25,000 hours (Over 5.5 kW)
(*1)

Cooling fan

*1  Estimated life expectancy of a ventilation-fan at inverter ambient temperature of 40°C




8-3 Measurement of Main Circuit Electrical Quantity

The indicated values depend on the type of meter because the harmonic component is included in
the voltage and current of the main circuit power (input) and the output (motor) side of the inverter.
When measuring with a meter for commercial power frequency use, use the meters shown in Table

8-3-1.

The power-factor cannot be measured using power-factor meters currently available on the market,
which measure the phase difference between voltage and current. When power-factors must be
measured, measure the power, voltage, and current on the input side and output side, then calculate

the power-factor using the following formula:
Power[W]

Power — factor =

V3 Voltage[V] *x Current[A]

Table 8-3-1

x 100{%]

Meters for measuring main circuit

Input (power supply) side

Output {(motor) side

DC link circuit
voltage
{P(+} - NCD)

ltem

Voltage Curre /\ f\
\J{

Voltay I] DDH H Current i’ ‘j

Meter Ammeter Voltmeter Powermeter Ammeter Voltmeter Powermeter DC voltmeter
name Arst VR8T Whr.sT Auvw Vuvw Wuv,w v
Meter Moving-iron Rec}l |e'r or Digital Digital Digital power | Digital power . .
moving-iron Moving-coil type
type type type power meter | power meter | meter meter
Symbol % %
a )

Note: When measuring the output voltage using a rectifier type meter, an error may occur.

Use a digital AC power meter to ensure accuracy.

Motor

Fig 8-3-1 Connection of the meters



8-4 Insulation Test
Avoid testing an inverter with a megger because an insulation test is completed at the factory. If a
megger test must be completed, proceed as described below. Use of an incorrect testing method
may result in product damage.
If the specifications for the dielectric strength test are not followed, the inverter may be damaged. |f
a dielectric strength test must be completed, contact your local distributor or nearest Fuji Electric
sales office. :
(1) Megger test for the main circuit
@ Use a 500V DC type megger and isolate the main power before commencing measurement.
@ If the test voltage is connected to the control circuit, remove all connection cables to the control
circuit.
® Connect the main circuit terminals using common cables as shown in Fig. 8-4-1.
@ Execute the megger test only between the common cables connected to the main circuit and
the ground (terminag) G).
® A megger indicating SMQ or more is normal.  (This is the value measured with an inverter only.)

SG

L1/R L2/5 L3/T DB P1 P{(+) N(—) U

v w

—| -+ = .
J:: — Fig. 8-4-1
Megger Megger test
{2) Insulation test in the control circuit
A megger test and a dielectric strength test must not be performed in the control circuit. Prepare a
high resistance range muitimeter for the control circuit.
@®Remove all external cables from the control circuit terminals.
@Conduct a continuity test between grounds. A resuit of 1M or more is normal.
(3) Exterior main circuit and sequence control circuit
Remove all cables from inverter terminals to ensure the test voltage is not applied to the inverter.
Table 8-5-1 Part replacement

8-5 Parts Heplacement . Part name Sta_ndard Comments
The life expectancy of a part depends on P‘;"Od for
the type of part, the environment, and usage Cooling fan re%at;t:r:l: = Exchange for a new part
conditions. Parts should be replaced as 9 y 9 par
shown in Table 8-5-1. Smoothing Syears Exchange for a new part
capacitor © 7 | (determine after checking).
Electrolytic 7 years Exchange for a new PC
capacitor on the PC board (determine after
.. board checking).
8-6 Inqu'nesGabOUt Products and Fuse 10 years Exchange for a new part.
Product Guarantee Other parts - Determine after checking.

(1) Inquiries
If there is damage, a fault in the product, or questions concerning the product, contact your local
distributor or nearest Fuji Electric sales office:

a} Inverter type

b} Serial No. (equipment serial number)

c) Purchase date

d) Inquiry details {e.g., damaged pant, extent of damage, questions, status of fault)
(2) Product guarantee
The product guarantee term is one year after purchase or 18 months from the year and month of
manufacture on the nameplate, whichever expires first.
However, the guarantee will not apply in the following cases, even if the guarantee term has not
expired:

@ Damage was caused by incorrect use or inappropriate repair and modification.

@ The product was used outside the standard specified range.

® Damage was caused by dropping the product after purchasing or damage during transportation.

@ Damage was caused by an earthquake, fire, fiooding, lightning, abnormal voltage or other

natural calamities and secondary disasters.
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9. Specifications

9-1 Standard Specifications
Three-phase 200V series

Type 2.2 3.7 55 7.5 15 18.5
Rated output capacity {31} 38 4.9 9.5 12 20 26
Voltage [V] 3-phase, 200 to 230V iwith break voltage-per-frequency ratio control function)

& | Freauency [Hz] 1. 0~1667Hz
w | Rated current [A]
“ , " 10 13 25 13 55 70
s |Valuein 0 iswithHOT PWM] g o (1) (22) 29) (50) (65)
2 | switch) set at 1
S | Overload capability 125% of rated inverter output current for 1 min
Phases. voltage, frequency | 3-phase. 200 to 230V, 50/60 Hz
Voltage/freguency Voltage: +10% to -15% {Imbalance rate between phases (#3): 2% or less). Frequency:
variations +5 to -b%
53 Momentar voltage Operation will continue with 165V or more. |f voltage drops below 165V, operation
a a abili: (+4) & witl continue for up to 15 ms. If "Continuous operation” is selected the outpuf
: cap y freauency will be lowered to withstand the lead until normal voltage is resumed
Q "
3 With DC 83 14.0 19.7 2. 9 54.0 66. 2
. reactor . .
= Rated input Wi thoot
2 t [A]l (¢5
= |eurren " oe 16. 1 25.5 40. 8 52. 6 9. 5 17
reactor
Required power  supply
capacity [kVA] (¢6) 2.9 4.9 6.9 9.4 19.0 23.0
+ | Max. freguency Variable setting between 50 and 1667 Hz
j% Base freguency Variable setting between 25 and 1667 Hz
.?E First frequency Variable setting between 25 and 1667 Hz
=l
=t | Starting frequency Variable setting between 1.0 and 100 Hz, Continuation time: 0.0 to 10.0 s
Accurac Analog setting: £0.2% (25 210 ° €} or less of max. output freguency
§ ceuracy Digital setting: X0.15% (-10 to +50 ° C) or less of max. output freauency
= Analog setting: 1/3000 of max. output frequency (example: upen setting at
@ 0. 33Hz/1000Hz)
- Setting resolution Keypad panel setting: 0.1 Hz (999. 9 Hz or less). 1 Hz {1000 Hz or over)
= eiiing resotutlo Link setting: Can be selected from two tvpes;
] o 0.1 Hz {fixed) or 1/20000 of max. output freauency
(example:upon setting at 0. 05Hz/1000Hz)
The cutput voltage setting at the base frequency and that at the maximum cutput
Vol tage/frequency frequency can be individually set between 50 and 240V {with AVR control)
characteristic The output voltage setting at the break frequency is 0 (No setting for broken lines)
or 10 to 240V/25 to 1667Hz
Torque boost Manual setting setting code:2. 0 to 20.0(Code 2.0 is equivalent to OV)
- | Braking toraue 100% or more About 20% (+7)
S |Braking time [s] 5 No timit
5% Braking duty 3 2 3 2 No limit
oo cycle [%ED]
= Braking torque 150% or more 100% or more
S | 8 |Braking time [s] 30 20 | 10 8
& | Braking duty 7
cycle [XED]
BC brakin Braking starting frequency: 0.1 to 60.0 Hz, Braking time: 0.0 to 30. 0s,
raking Braking action level: 0 to 100%. Each value can be variably set.

Protective structure

{P40 enclosure

Cooling method

Fan cooled

Mass [kel

38 | 38 | 61 6.1 10 10.5




(¥1) : Indicated capacities are at the rated output voltage 220V. The rated capacity will be lowered if the supply
voltage is lowered

(¥2) : An output voltage exceeding the supply voltage cannat be generated.

{¥3) - f the imbalance between phases exceeds 2% use a DC reactor (DCR)

{Max. Voltage[V'] - Min. Voltage[V])
3 - phase average voltage[V ]

Imbalance rate between phases = x 67[%] (Complying with IEC 61800-13 (5.2.3))

(¢4} : Test was conducted under the standard load conditions stipulated by the JEMA committee {at the load equivalent
to 85% of the nominal applied motor).

(£5) : Values are calculated under conditions defined by us.

(#6) : Calculation is made in the following equation. Reauired power supply capacity [kVAl =+ 3 x 200V x Rated
input current (with DC reactor)

(¢7) : The braking torque varies according to the moior loss.

(+8) : Indicates the rated current at an ambient temperature of 40 ° C. If the ambient temperature is 50 ° C, the
rated current decreases by 15% See 3-3

9-2. Common specifications

ltem Specification

Control method Sinusoidal wave PWM method; voltage per freauency ratio control

Key operation: Run by FWD or REV key (forward/reverse operation). stop by STOP key

Externa} signal (digital input) : Forward/stop command. reverse/stop command, coast-to-stop

i th
Operation method command, etc.

Link operation: Operation by RS485 (standard)

* Key operation: Setting by A, V keys

- External potentiometer: External freo. setting POT (VR) {1 to 5kQ)

- Anzlog input: External voltage/current input
{1} 0 to +10 Vdc —-> +10 to 0 Vdc (terminal 12)
{2) 0 to +10 ¥dc (0 to +5 Vdc) (terminal 12}
(3) 4 to 20 mAde ——> 20 to 4 mAdc (terminal C1)
(4} 4 to 20 mAdc (terminal C1)
Frequency setting (5} FWD/REV operation by polarity of analog signal
(6) 0 to +/-10 Vdc (0 to +/-5 Vdc) {terminal 12)
{7) Switching to reverse operation by digital input signal [(IVS)

« UP/DOWN control: Frequency increases (UP signal) or decreases (DOWN signal) as long as
the digital input signal is turned on

Control

-Multistep frequency selection: Up to 8 steps are selectable.
-Digital signal: Max. 16-bit signal can be used for setting with opfional digital interface

card DI0.
- Link operation: Operation by RS485 (standard) _
Jogging operation - Operation by FWD or REV key or digital input signals (FWD, REV)

- Transistor output (4 signafs): Running, freauency arrival, freguency detection. overload
detection. under-voltage stop, etc.

Operation - Relay output {2 signals) : Multi-purpose relayoutput signats, alarmoutput (for any-fault),
status signal etc.
s Analog output (1 signal): Output frequency. output current. output voltage, etc.

 Pulse output {1 signal): Output freguency. output current. output voltage -etc

Accelerating/deceler | + 1.0 to 3600 s
ating tim

- Can be set for each motor (Up to five motor}.
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| tem

Specification

Freguency limiter

The upper and lower frequency {imits can be set. Upper or lower freguency limit: 0 to 1667
Hz

- The upper frequency limit can be set independently according to the motor by combining
digita} input signals [motor 1 to 5 selection signal).

« The lower fregquency limit is a common setting for motors 1 through 5.

Bias freauency

+ The bias frequency can be set. -1667 Hz to 11667 Hz

Gain (frequency
setting signal)

- The relationship in the proportion between the analog input and the output freguency can
be set.
Example) For voltage input signals ranging from 0 to +10 Vdc, set the gain at 100% to obtain
10 Vdc at the maximum frequency.

For voltage input signals ranging from 0 to 15 Vdc. set the gain at 200% to obtain
5 Vdc at the maximum frequency.

after momentary
power failure

E§ The operation point (3 signals) and the jump width (0 to 30 Hz) common to one sienal can
2| Jump freouency )
S be set.

Restart The inverter is restarted without stopping the motor upon momentary power failure.

If "Continued operation” is selected, the inverter decreases the freauency while
maintaining the output, to minimize speed reduction.

First to fifth motor
setting

One inverter is usable to contro) five motors by switching them

Cooling fan ON/OFF

- The internal temperature of the inverter is detected and the cooling fan is stopped at
low temperatures.

control
- A signal indicating the ON/OFF state of the cooling fan is output.
. Existence of an arhitrary external digital signal to a set terminal is sent to the host
Universal DI
control ter.
Universal B0 The command signal issued by the host controller is outnut.
Screen dispiay LED screen LCD screen
The following items can be displayed | - Bar graph, - Output freguency. - Output
according to function setting current
- Qutput frequency
- Set frequency - Tester function
During operation - Quitput current ‘Digital  input/output . signals,
- Qutput voltage transistor output signals, (/0 check)
- Motor synchronous speed analog input/output signals, ‘and magnitude
- Line speed C of the pulse output signal are displayed
- Load rotation speed without a tester

Indication

During stoppage

- Maintenance information
- Cooling fin temperature
- Run hours

. . - Main circuit capacitor life
The setting value or output value is

displayed - Run hours of cooling fan

- Life of control PC board

The language displaved on the LCD screen can

be selected.
Standard type
- Japanese
- - English




Screen display LED screen LCD screen
The cause of tripping is displayed using | Detail data immediately before tripping is
"codes. ” displayed.

- Qutput frequency, -~ Transistor output

terminal status

- 0C1 {Overcurrent during acceleration)

- 0C2 {Overcurrent during deceleration)

- 0OC3 (Overcurrent during constant speed | - Quiput current, - Alarm history
operation) - Qutput voltage, - Alarms occurring

- 0U1 [(Overvoltage during acceleration) simultaneously

- QU2 (Overvoltage during deceferation) - Frequency setting

- QU3 (Voltage during constant speed - {peration status
operation) 1: FWD/REY
- L¥ (Under-voltagel 31U

| When tripping - OH1 (Overheated cooling fin) {voltage limit / under-voltage)
S - OHZ (External alarm - Integrated operation hours
Eg ~ OH3 (Air temperature inside unit) ~ - DC link circuit voltage
= - dbH (DB resistance thermal relay) - Air temperature inside unit
= - OL1 {(Overloaded motor 1 to 5) - Cooling fin temperature
- OLU (Overloaded inverter) - Communication error frequency (keypad
- Ert (Memory erraor) e panel)
- Er2 (Keypad panel communication error) - Communication error frequency (RS485)
- Er3 (CPU errar) - Communication error frequency floption}
- Er4 {Option communication error) - Digital input terminal status (remote)
- Er5 (Option error) - Digital input  terminal  status
- Er8 (RS485 communication error) [communication)
- ErL Motor switching error)
During operation or | - Alarm history: The cause {code) of tripping of past four alarms is kept and displayed.
when tripping - The detail data of the cause of tripping of the latest alarm is kept and displayed
Charge lamp Lights up if there is residual voltage in the capacitor of the main circuit.
. An electronic thermal relay function and internal temperature detection protect the
Overload protection |
inverter.
Overvoltage The overvoltage applied to the D€ link circuit in a braking cycle is detected to stop the
protection inverter.
Surge . The inverter is protected against the surge voltage intruding between the power cables of
voltage protection the main circuit and ground. -
Under—vqltage A voltage drop in the DC link circuit is detected to stop the inverter.
protection
Overheat protection | The inverter is protected against an overheat detected at the cooling fin of the inverter
5 Short_ . The inverter is protected against an overcurrent caused by a short circuit in the output
= circuit protection
[-+3
Eé Ground . The inverter is protected against an overcurrent caused by ground faxlt in the output.
a| fault protection

Motor protection
{overload forecast)

+ The electronic thermal overload relay function setting stops the inverter to protect the
motor.

- To switch and operate first through fifth motors, the electronic thermal retay of each
motor can be set.

- Before stopping the inverter. a forecast signal can be output at a level defined in advance.
When switchine and operating the first through fifth motors. the overload forecast level
for each motor can be set.

Braking
resistor protection

«7.5 kW or less: Protected by internal function of inverter.
- 15 kW or more: A thermal relay installed to the resistor detects and stops discharging
electricity.
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Stall prevention

Functions during acceleration. deceleration or constant speed operation if the output
current exceeds the limit, avoiding tripping

PTC Thermistor
protection

A PTC thermistor can protect the motor.

Protection

Retry function

The inverter automatically resets itself to restart operation after it has tripped to stop
Retry is not made in the FUS, OH2, LU. EF or various Er tripping cases.

Installation
location

The inverter must be installed indoors. and kept away from corrosive or flammable gases
dust and direct sunlight.

Ambient temperature

-10 to +50 ° C (The ventilating cover must be removed at temperatures exceeding 40 ° C.)

Relative humidity

5 to 95% RH (without dew

Altitude [m) Qutput
- 1,000 or less None -
£| Altitude 1, 001~2, 000 Reduced
= 2. 001~3, 000 Reduced
L
Vibrati 3 mm at from 2 to 9 Hz. 9.8 m/s? at from 2 to less than 20 Hz, 2 m/s? at from 20 to less
tbration than 55 Hz, 1 m/s? at from 20 to less than 55 Hz
Ambient OB
% temperature 25~465C
P -
ZS Rel?t!ve 5 to 95% RH (without dew)
humidity

9-3 Rated output current derating
Derate the rated output current following the figure when the ambient temperature
exceeds 40°C. The rated output current is derated to 85%(at50°C)

Output
current [A]

Rated
current

8 5% of
rated current

Rated current

162% off
P\\\\\\H\\\\"‘*\\\ﬁh}f//

50C

—_—

Ambiend temperature [°C]
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9-4 Qutline Dimensions
B Outline Dimensions

FRE5.5H115-2~ FRN7.5H118-2

FRN15H138§-2 ~ FRH1B. 5H1185-2
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9-5 RS485 Communication

When connected to host equipment such as a personal computer or PLC, the inverter can be
monitored or made to operate, stop or change the program by receiving commands from the host.
For details concerning communication, refer to technical documentation.

Table 9-4-1 Transmission specifications

ltem Specifications
Applicable model Fuji Electric general-purpose inverter 11 series
Physical level EIA RS485
Maximum length of 500m
cable
Number of units One host and 31 inverters (Station No. 1 to 31)
connected
Transmission speed 19200,9600,4800,2400,1200 [BPS]
Synchronization Start-stop transmission (Asynchronous}
method -
Transmission form Half-duplex method
(data exchange
method)
Transmission protocol | Polling/selecting, broadcast
Character system ASCII 7bit
Character length 8bit ,7bit
Stop bit length 1bit ,2bit
Frame length 16-byte fixed for general transmission; 8- or 12-byte for high-speed

transmission :

Parity even , odd , none
Error check method Check sum
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Fuse/MCCB . .
c= current rating Tightemcg lorque Recommended wire size [mm2]
£ A [N“m]
y |52 Al
j 25 Wit = 5 |L1/R,L2/SL3T = vl
' les ith | Without 2 | £ ] with | without 3 I =
< E| invertertype | DCR | DCR 2 Jfe :?_:' S|ocr| oo [P B | = 2 8
555 -l
0.2|FRN0.2G118-2 5 5
0.4|FRND.4G118-2 5 5 1.2 - -
0.75|FRN0.75G115-2 5 10
1.5|FRN1.5G115-2 10 15 2 2 2 |2 2|2
2 3|FRN2.2G115-2 10 20 1.8
e | _37[FRN3.7G11S-2 20 30 35
% | 5.5|FRN55PITS-2 30 40
@ [ 5.5|FRN5.5G115-2 5.5 35 0.2
& 7.5'FRN7.5P11S-2 40 60 3.5 35 2 to 0.75
3 7.5IFRN7.5G11S~2 12|07] 35 8 | 35 5.5
b FTJFRAN11P11S-2 50 100 55
o L 11|FRN11G118-2 55| 14 | 55 8
% | 15|FAN15P11S-2 75 125 8
&1 15|FRN15G11S-2 58 8 22 14
@ I 18.5]FRN18.5P115-2 100 | 150 8 35
18.5|FAN18.5G115-2 14 { 38 14 22
22|FRN22P118-2 100 | 175 22 55
22|FRN22G11S-2
0.4]FRN0.4G115-4 5 5 1.2 - -
0.75|FRN0.75G11S-4 5 5
e[ 15|FRN1.5G115-4 5 10
£ | 22|FRN22GT1S-4 10 15 1.8 2 2 2 212 2]2
2 |_37|FRN37G115-4 10 15
- | _55|FRN55P115-4 15 20
& | 55|FRN5.5G11S-4
< | 75]FRN7.5P115-4 20 30 35 35 0.2
¢ | 7.5|FRN7.5G115-4 12|07 to 0.75
£ TTJFRN11P115-4 30 40 55 35
& 11|FRN11G118-4
15]FRN15P118-4 40 50 35 8 35 |35 5.5
15|FAN15G115-4 5.8
18.5|FRN18.5P115-4 40 60
18.5|FRN18.5G115-4 55| 14 | 55|55 8
22|FRN22P11S-4 50 75
22|FAN22G11S-4 B




Fuse/MCCDB Tightening torque
c= current rating [A] [N*m} Recommended wire size [mmz2]
. e L = L1/R,L2/SL3T -
i © = [ =z -_
! £5 b el 3 (& G) — = ]
' 2% , with | Without % a = | & [With thout] = | 2| & o z
& E Inverter type DCR| DCR | =2t G £ | 3|pCR |DCR ; S|% 2 s
S35 =
0.4|FAND.4G115-4 5 5 1.2 -
0.75|FRND.75G115-4 5 5
1.5|FRN1.5G115-4 5 10
2 S|[FRNZ.2G115-4 70 15 18 25 | 25 | 25 |25} 25 |25
3.7|FRN3.7G115-4 0 15 (25)] (25)
5.5|FRNG.SP115-4 15 20
5.5|FRN5.5G115-4
7 5IFRN7.5P115-4 20 30 35 ) B
7.5|FRN7.5G115-4 (6) :
T1|FRN11P115-4 30 a0 3 10 4 4 0.2
11|FRN11G115-4 6 | (10 0 0.75
15|FRN15P115-4 40 50 6 6
15|FRN15G118-4 5.8
= [ 185|FRANT8.5P11-4 a0 60 10 16 10 10
Q | _18.5[FRAN18.5G115-4 (10) | (16)
22|FRNZ2P115-4 50 75 25
& 22|[FRN22G115-4 12|07 (16)
3 30[FANS0P115-4 75 100 16 50 25 5
5] 30IFAN30GT115-4 (10) | (25)
37|FRN3/0115-4 100 | 125 %5 70 35 3% | 25
37|FRN3/G115-4 135 (16} | (35) 25
45IFRN45P115-4 100 150 35 70 50 | to 50
45|FRN45G115-4 (25) | (35) 6
55|FRNS5P115-4 125 | 175 50 | 35X2 | 70 70 1
55|FRN55G115-4 {25y | (35)
75|FRN75P115-4 175 - 35%2 - {3BX2 50X2 | 6
75|FRN75G115-4 95{50) 95
90|FRN90P11S-4 200 - 50X2 | - | 0X2 70X2 | 10
90|FRN90G11S-4 (50)
110]JFBN110P115-4 225 - 27 13.5 7ox2 | - [70x2 95X2
110}jFAN110G115-4 (70)
132|FRN132P115-4 300 - 70X2 - [95x2 120X2
132|FRN132G115-4 {(70) .
160JFRN160P115-4 350 - 120X2| - [|12o%2 150x2| 18
160|FRN160G115-4 {(120)
200}FRN200P115—4 400 - 48 27 150%2| - |i85%2 185%X2 | 25
200|FRN200G115-4 {(150)
220|FrRnz20P115-4 500 - 185%2| - [185X2 185%2 | 50
220|FRN220G115-4 {185)
280]|FRNZB0PT1S-4 600 - 240X2 | - |300X2 300X2




Fuse/MCCB Tightening torque
= current rating [A] [N*m] Recommended wire size [mm2]
N L T L1/R,L2/SL3/T T
i o = g Z = =
' a2 *g‘ _ | with | Without % Q E| E Wi fthout| = el\r 2 g
< ) * 3 ; - =
inverter type DCR | DCR < 5 T oG | | §|PCR [DCR :>) glxs & O
i -
0.2|FBN0.2G115-2 5 5
0.4|FRN0.4G115-2 5 5 1.2 -
0.75]FRN0.756G118-2 5 10 25 2.5 25 25 |25
1.5JFAN1.5G115-2 10 5 25 | (25)
2 2lFAN2.2G118-2 10 15 1.8
3.7|FRN3.7G115-2 20 30 44}
5.5|FRN5.5P118-2 30 40 6(6) | 10{10) 4 4
55IFRN5.5G115-2
7 5{FRN7.5P118-2 40 60 3.5 . 16 6 6
7.5|FRN7.5G115-2 10 (16) 2.5
11[FRN11P118-2 50 100 (10} a5 10 10 0.2
11JFRN11G11S-2 {16) to 0.75
£ 15]FRN15P118-2 75 125 25 16 16 |
8 15|FRN15G115-2 5.8 (16)
2 18.5|FRN18.5P11-2 100 150 50 35
= | 185|FRN18.5G11S-2 35 | @5 | 25 25
2 22|FRN22P115-2 100 175 (16) 55
o 22|FAN22G115-2 1.2/ 0.7 35 35
o 30fFRN30P115-2 125 225 16 50 25 25
= 30JFAN30G11S-2 {10} {25)
& 37|FRN37P118-2 150 300 25 70 35 35 25
37|FRN37G118-2 135 (16) (35) 25
45|FRN45P115-2 175 350 35 70 50 to 50
45|FRN45G115-2 (25) (35) 6
55|FRN55P11S5-2 225 400 50 3bX2 70 70 4
55|FRNG5G115-2 @5) | (35)
75|FRN75P115-2 - 35X2 - 35X2 50X2 [
75|FRN75G115-2 95(50) 85
90JFRNS0OP115-2 - 50X2 - 502 70X2 10
90]FRNS0G11S-2 (50)
110fFRN110P11S-2 - 27 13.5 70K2 - 70X2 95Xx2
| @0)
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