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FUJI HVAD INVERTERS

GREAT PERFORMANCE THROUGH DEDICATED DESIGNS
WELCOME TO NEW GENERATION OF INVERTER

FOR HEATING, VENTILATING & AIR CONDITIONING.

MEH442d




W‘ Energy-saving operation function of a new system)

In previous models, the energy saving operation function corresponded with the load
state, and controlled operation to minimize loss of the motor itself. The newly developed
FRENIC-Eco Series has shifted the focus from the motor to the inverter, recognizing
that the inverter itself is an electrical product, and the new models are equipped with

a new control system that minimizes the power consumed by the inverter itself
(inverter loss) as well as the power loss in the motor itself.

Previous

( Way of thinking about the power used)

Optimum control
of overall system

‘,- _..——--..

owelr o
supply —‘“\
Optimum
mrotor co_nW

Power
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Using this new system, energy savings is several percent improved over that of the
previous models.

MEnergy saving effect compared with Fuji's previous models

Kyoto Agreement, which was studied at the Conference on Prevention of Global Warming e
(COP3), was ratified by Russia in October 2004, and thereby put into effect on February 16, 100
90

Characteristic curve achieved —»
by controlling a damper or valve

2005. In the future, the related regulations are calling for a reduction in energy consumption
of 1% or more each succeeding year, and therefore, we are aiming to build energy saving 80

features into equipment as a whole. FRENIC-Eco is the inverter equipped with = 0
the industry's highest level of efficiency (low power loss). g 60 e
(Power Monitor) Rt
Power-related data can be checked at the inverter unit's keypad. :%: ZZ
Items »
Power (kW)
Cumulative power (kWh) 10
Cumulative power rates (yen/kWh) 0O 10 20 30 40 50 60 70 80 90 100

Air volume or flow rate Q (%)

* Cumulative values can be reset. Cumulative power rates are shown with the power rate set at

so much per kWh (display coefficient). Rates in other currency can also be displayed. (The effect varies dependent on the motor's characteristics.)

,..:’%;# Long life design that meets your expectation

CBuiIt with longer lasting replaceable components to give a longer service IifeD Life-limited component name Designed life

. . . . Main circuit capacitors 10 years
The design life of replaceable components in each inverter model has
. . . Electrolytic capacitors on printed circuit board 10 years
been extended to 10 years. In addition, the capacity of the main circuit
Cooling fan (Note) 10 years

capacitors is measured and temperature compensation carried out to
. . . . . Note: 7 years for 37kW or larger models
match the cumulative operating time of the electrolytic capacitors on the {Condions] Ambient emperalure: 40=C, Load facor 0% o invertersrafed cure
. . . *The life may be shorter ing on i ti
printed circuit board.
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Inverter cover

Cooling fan

Inverter body

(The service life information for replaceable inverter components is displayed.)

Main circuit capacitor capacity

Printed circuit board electrolytic

capacitor cumulative operating time
(with temperature compensation)

(Simple replacement of replaceable components)

Cooling fan replacement procedure
@15kW model @45kW model

Cooling cover can be removed with The inverter's mounting screws and power
one touch. connector can be removed from the front.

v

”~

Disconnect the power connector and The cooling fan cartridge can be replaced
change the cooling fan cartridge. by sliding the holder out to the front

@nfermaﬁon is displayed with equipment maintenance in mind.)

Cooling fan cumulative operating time
(with cooling fan ON/OFF control compensation)

Inverter operating time

In addition to maintenance information for the inverter unit,

information related to equipment maintenance is also displayed.

ltem

Purpose

Motor cumulative
operating time
(hours)

The cumulative operating time
of the equipment the inverter is
used with is calculated.

Example of Use
If the inverter is used for fan
control, this time can be used as
a criterion for replacing the belts
used on pulleys.

Number of starts
(times)

The number of times the inverter is
run and stopped can be counted.

Example of Use

The number of times the equipment s started and
stopped is recorded, so this can be used as a
criterion for replacing parts in equipment where
starting and stopping is a burden on the machine.

Protective
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(Operation i confinued even fter the momentary powerfalure thanks to the auto-estar function)

CA pick-up function provides smooth starts.)

Even if a momentary power failure -
occurs, load inertia of a fan or ff’ﬁy k
blower, etc. is used to maintain

the motor's operation while the
motor's operating speed gradually s
drops, and enables the motor to
restart operation without stopping.
(The motor may stop on occasion L
due to the load's inertial moment.) *5

output il
current

Inverter : FRN5.5F1S-2J
Motor  : 5.5kW

If you desire to run a fan which the
inverter is not currently running and
which is turning free, this function
will pick up on its motion regardless
of the direction it is turning in and ESAN
start it operating. Momentary foraue !
switching is performed in the
inverter from the commercial power
supply and provides a convenient
function when starting motors, etc.

Motor Soasto-stoj peed: 750 r/min
speed

Output B
current |

(Tripless operation through regenerated current avoidance control)

(Even greater energy savings through the low water volume stop function )

Deceleration time is controlled to match
the internal energy level generated in

the inverter, and so deceleration and Motor
L . . speed eceleration ime : 3.0
stopping is accomplished without
tripping due to overload. polns
voltage

Torque |-

When there is pump operation accompanying "pressure drop" that occurs due to pressure loss or
leakage, etc. in the piping, etc., or at times when the pump runs repeatedly to obtain a small volume of
water, this function controls the pump's operation, preventing it from being driven with the water volume
below a predetermined level, and thus reducing wasteful pump operation and saving even more energy.

Time for which pump is stopped
due to low level
(Function Code: J16)
- " /__Starting

(Function Code: J17)

Output frequency (PID output)

Frequency level for low water volume
stop operation (Function Code: J15)

Low water volume stop signal
(PID-SIP)

0 Time

CThe equipment’s operating condition is determined by the low torque detection function.)

(Also avoids operation signal trouble through the command loss detection functiorD

The inverter determines the load state of the connected motor and if it drops
below a predetermined level, it judges that a "Low Torque" state exists and
outputs a signal to that effect. In this way, any trouble that occurs in the
equipment (such as a belt on a pulley breaking) can be grasped by the inverter.

Belt
breakage
Calculated torque occurs!
Low torque
detection level W
t
Do(U-TL,
) I )
0 Time

If the frequency signals (0 to 10V, 4 to 20mA, multi-step speed operation signals,
communications, etc.) that are connected to the inverter are blocked, signals are
output as a "command loss," indicating that a frequency command was lost. In
addition, output frequency when the command loss occurred can be set in
advance, so even if a

frequency signal line to f

400ms
—

. . 1 x E
equipment is broken due Anclog ;rgquenc; »
L x0. —
to machine vibration, etc.,
. N gu{m&and loss ON
machine operation can be (electon st
continued uninterruptedly. e

Output

frequency o

Time




(Simple circuit configuration using the commercial line switching sequence}

(Continuous equipment operation through overload avoidance controD

Inverters are equipped with the commercial line start function that enables switching
between the commercial line and the inverter by an external sequence. In addition,
inverters are equipped with two types of built-in sequence for operation with
commercial line; i.e., Fuji's standard sequence and the automatic switching
sequence to the commercial line activated when the inverter alarm occurs.

Note: The latter sequence differs from the one for forcible switching to the commercial line during inverter breakdown.

(Inverters are equipped with full PID control functions.}

Low water level stop function, deviation alarm and absolute value alarm
outputs have been added to the PID regulator which performs such tasks as
temperature, pressure and flow rate control. In addition, an anti-reset windup
function that prevents PID control overshoot as well as a PID output limiter and
integral hold/reset signal provide easy-to-adjust PID control functions.

If the load on a fan or pulley increases due some foreign object getting wrapped around
the shaft, etc., and the inverter's internal temperature rises suddenly or the ambient
temperature rises to an abnormal level, etc., causing an inverter overload state, the
motor's speed is lowered, reducing the load and enabling operation to continue.

Load state :
OH Trip
&l
S
Inverter \\
temperature —
Output frequency
0 Time

(Simple Sequences through Universal DIIDO)

(Elimination of display devices by use of the analog input monitor}

Signals can be transmitted to a higher level controller or PC by connecting digital
signals to an inverter from different types of sensors, such as a float switch used to
judge the level in a water storage tank, which serve as peripheral devices to the
inverter. In the case of small-scale equipment, even if a programmable logic
controller (PLC) is not used, information can be sent to a higher-level system easily.

<System configuration>

(Improved capability for handling regenerated energy)

When the inverter slows down and stops the motor, if the braking energy
regenerated by the motor exceeds the braking capacity of the inverter's
main circuit capacitor, the inverter will trip. At such a time, if even a little
excess energy trips the inverter, using this function you may be able to
absorb the excess braking energy without connecting to a braking resistor.

Braking energy Inverter single
during deceleration unit

[ ]: H71"0" (Disable)

Motor loss 1 H71"1" (Enable)

Using the display coefficient of signals
from devices such as flow rate or
temperature sensors in air conditioning
equipment, these signals can be
converted into physical values such as
temperature and pressure and
displayed synthetically on the inverter's
keypad without making the use of
exclusive flow meters or air flow meters.

Display of flow rate

<System configuration>

(Other convenient functions )

@®Motor condensation prevention function

Prevents condensation of the motor from occurring in cases
where the surrounding temperature changes suddenly while the
motor is stopped.

@®Motor speed display with percent

The inverter's keypad displays the operating frequency (Hz) or
the motor's rotational speed (r/min), but it can also display the
maximum speed as 100%, so it is easy to get a grasp of the
equipment's operating state.



(Dynamic Rotation of Pump Motors

@®With a fixed inverter-driven motor
This configuration consists of a motor driven by the inverter (M0) and motors driven by commercial power (M1 to M4).
The inverter-driven motor is fixed at MO and is controlled for variable speed. When the inverter-driven motor MO alone cannot sustain
the desired discharge flowrate, the inverter mounts one or more motors driven by commercial power as necessary.

Pressure SensorJ_\]

Pressure Command

A

Feedback

L 13

Pump

Controller

®With a floating inverter-driven motor
In this configuration, all the motors can be driven by the inverter or commercial power. At the start of operation,
each motor is driven by the inverter and is controlled for varying speed. When the first motor alone cannot sustain the desired
discharge flowrate, it is switched to commercial-power operation, and the inverter drives the second motor.
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Inverter-driven
Motor

Commercial
Power-driven
Motors

MO

Profile of Motor Operation

Mount
M4 (M4_L: ON)
M3 Mount (M3_L: ON)
M2 Mount (M2_L: ON)
M1 Mount (M1_L: ON)
»
>
Discharge
Flowrate
Profile of Motor Operation
UIREEER Inverter-driven
Flowrate
X
Commercial D'i:slcharge
Power-driven ¢ B

Commercial
Power-driven

M3
Pump M2
M1
Pump
Pump




| *-.rip . Consideration of the surrounding environment and panel design

Clntegration with a DC reactor enables Fuji Inverters to meet "Public Building and Construction Standards" Supervised by Ministry of Land, Infrastructure and TransportD

Fuji's standard series, including our DC reactors and zero phase reactors, complies with the inverter
installation standards in the "Public Building and Construction Standards (Electrical Equipment Construction
Manual)" issued in 2004 by Ministry of Land, Infrastructure and transports's Secretarial Office in charge of
Government Buildings Department.

In addition, our integrated inverter/DC reactor units have built-in DC reactors and zero phase reactors, so

they comply in the area of wiring. (See Note.)

Remark : In the Public Building Association's "Electric Construction Equipment Common Specifications (published in 1999) it stated
that it is necessary to install a capacitance filter when installing inverters, but in the specifications published in 2001, it
became unnecessary. Also, Fuiji's inverter series, including the FRENIC-Eco series have built-in capacitance filters.

Note : 22kW or lower capacity inverters comply with the above specifications as is. Those models with a capacity of 30kW or greater can be made to
comply with the specifications by adding an optional zero-phase reactor.

( Reduction of noise with an Integrated EMC filter (It includes a CE mark which means that it is compatible with EMC Directives and low voltage Directive.) )

In models which include an integrated EMC filter (15 kW or lower capacity), through the installation along the lines of the installation
procedures for integrated devices, these inverters comply with Europe's EMC Directives.

CSide-by-side installation saves space! )

If multiple inverter units are to be used in a panel and the panel is
designed accordingly, it is possible to mount these inverters side-by-
side horizontally, so the panel can be designed to take up less
space. (5.5kW or lower capacity inverters)

Units: mm
Example: B—Ehase 200V,
5.5kW devices are shown.

150 ' 150 ' 150

CBuiIt-in in rush current suppressing resistors help reduce peripheral equipment capacities!)

When the FRENIC-Eco series (Fuji's FRENIC-Mini Series and 11 Series) is used, the in rush current suppressing resistors built into
the inverter as standard equipment suppress in rush current when motors are started, so compared to operation of motors with direct
input, peripheral equipment with reduced capacity can be selected.

CCooIing outside the panel is made possible by an external cooling attachment! )

Use of the external cooling attachment (optional on 30kW or smaller inverters and standard on 37kW or larger inverters) to cool the
inverter outside the panel makes it possible to install a simple cooling system outside the panel.
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:T jﬁ Operator-friendly features

(Inverters can be set up simply using Quick Setup.) (A keypad that enables remote operation is standard equipment)

The standard keypad can be used to
select Quick Setup from the Menu mode.
In Quick Setup, you can display 18
different function codes and set up the
inverter simply.

The standard keypad has a decorative cover on the bottom that can
be slid sideways and removed. A LAN cable can be used to connect
the panel, making it possible to use it as a remote operation keypad.

WTP-G1 ETP-G1-J1 HTP-G1-C1

@ Includes an easier to see LCD with backlight.
@ |t has a large 7-segment, 5-digit LED display.
@ ltis possible to add and delete quick setup items.
@ A remote/local switching key has been newly added.
@ Copying of up to 3 sets of data is possible.

0 Display languages
Option type
English German French Spanish Italian Chinese |Korean character| Japanese
TP-G1 O ©) [©) [©) ©) - - ©)
TP-G1-J1 @) o o @) o - - ©)
TP-G1-C1 [@ — = = = e} 0 e

(Personal computer loader software )

=B

o '

Store, manage and
verify settings data.

Maintenance
Information

Monitoring

*These pieces of software can be downloaded from the following Fuiji Electric web site:
http://www.fujielectric.co.jp/fcs/jpn/new/frenic-eco/dl/index.html ;

L3

8o > Network compatibility .k Global compatibility

@ RS-485 communications (connector) is standard

@ |t is compatible with the following networks by C € cUS LISTED

inserting the relevant option card. i )
@ Compliance with standards

«Device Net @ Synk/source switchable
* LonWorks Network @ Wide voltage range

* PROFIBUS-DP

* CC-Link

* RS-485 communications (terminal block type)




Model List

Se tandard type
DC REACTOR built-in typ EMC filter built-in type Waterproof type (IP54)

Three-phase 200V series JThree-phase 400V series Sl Three-phase 200V series JliThree-phase 400V series Jl Three-phase 200V series JThree-phase 400V series S Three-phase 200V series JliThree-phase 400V series

(kW)
0.75 y—— FRNO0.75F15-2A )= FRNO0.75F1S-4A J=—( FRNO.75F1H-2A )=~ FRNO.75F 1H-4A == FRNO.75F1E-2A )= FRNO.75F1E-4A )J=—{( FRNO.75F1L-2A )= FRNO.75F1L-4A )

Standard type

(15 )—(FRN1.5F15-2A )=~ FRN1.5F1S-4A J=—( FRN1.5F1H-2A )=~ FRN1.5F1H-4A )= FRN1.5F1E-2A )= FRN1.5F1E-4A )= FRN1.5F1L-2A )~ FRN1.5F1L-4A )
(22 —(FRN22F18-2A )= FRN2.2F15-4A J=—( FRN2.2F1H-2A )= FRN22F1H-4A )——( FRN2.2F1E-2A )= FRN2.2F1E-4A J=——( FRN2.2FIL2A )= FRN22F1L-4A )
(37 »—(FRN3.7F15-2A )= FRN3.7F1S-4A )J=—(FRN3.7F1H-2A )~ FRN3.7F1H-4A )J——( FRN3.7F1E-2A )= FRN3.7F1E-4A == FRN3.7F1L-2A )~ FRN3.7F1L-4A )
(55 )—(FRN55F18-2A )= FRN5.5F15-4A )J=—( FRN5.5F1H-2A )~ FRN5.5F1H-4A )= FRN5.5F1E-2A )= FRN5.5F1E-4A )J=—( FRN5.5F1L-2A )= FRN5.5F1L-4A )
(75 —(FRN7.5F15-2A )= FRN7.5F1S-4A )J=—( FRN7.5F1H-2A )~ FRN7.5F1H-4A == FRN7.5F1E-2A )= FRN7.5F1E-4A == FRN7.5F1L-2A )~ FRN7.5F1L-4A )
(11 )—(FRN11F1S2A )= FRN11F18-4A == FRN1IF1H-2A )= FRN11F1H-4A )= FRN1IF1E-2A )= FRN11F1E-4A == FRNTIF1L-2A )= FRNT1F1L-4A )
(15 —(FRN15F1S-2A )= FRN15F1S-4A J=—( FRN15F1H-2A )~ FRN15F1H-4A == FRN15F1E-2A )= FRN15F1E-4A == FRN15F1L-2A )~ FRN15F1L-4A )
(185 )——(FRN18.5F15-2A )}~ FRN18.5F15-4A )J=—( FRN18.5F1H-2A )}~ FRN18.5F 1H-4A ( FRN18.5F1D-2A )= FRN18.5F1L-4A )
(22 —(FRN22F1S-2A )= FRN22F1S-4A J=——( FRN22F1H-2A )~ FRN22F1H-4A (FRN22F1D-2A )~ FRN22F1L-4A )
(30 )——(FRN30F1S-2A )=~ FRN30F1S-4A )J=—( FRN30F1H-2A )=~ FRN30F1H-4A ( FRN30F1D-2A_ )~ FRN30F1L-4A )
(37 ——(FRN37F1S-2A )= FRN37F1S-4A )= FRN37F1H-2A )~ FRN37F1H-4A ((FRN37F1D-2A )~ FRN37F1L-4A )
(45 ——FRN45F1S-2A )~ FRN45F1S-4A )= FRN45F1H-2A )~ FRN45F 1H-4A ((FRN45F1D-2A )~ FRN45F1L-4A )
(55  )——(FRN55F1S-2A )= FRN55F1S-4A  J=—( FRN55F1H-2A )~ FRN55F 1H-4A FRN55F1L-4A )
(75 ——FRN75F1S-2A_ )~ FRN75F1S-4A = FRN75F1H-2A )~ FRN75F1H-4A FRN75F1L-4A )
(90 )—(FRNYOF1S-2A )= FRN9OF1S-4A FRNQOF1L-4A )
(110 ——FRN110F1S-2A )}~ FRN110F1S-4A )
FRN132F1S-4A
FRN160F1S-4A

200 FRN200F 1S-4A

220 FRN220F15-4A

280 FRN280F 1S-4A
FRN315F1S-4A
FRN355F15-4A
FRN400F 1S-4A

450 FRN450F 1S-4A

500 FRN500F15-4A

560 FRN560F 1S-4A

*Semi-standard specification products are manufactured when orders are received.

How to read the model number

I u
—— — — - — -
‘ Code [ Series name ‘ Code Control terminal block
\ FRN \ FRENIC series \ 1 Screw terminal (standard)
2 Rod terminal
Code Applicable motor rating [kW]
0.75 0.75kW Code Built-in option
1.5 1.5kW 1 None
22 2.2kW 2 RS-485 communication card
3.7 3.7kW
5.5 5.5kW Code Keypad
7.5 7.5kW 1 Keypad (standard)
1 11kW 5 Multi-function keypad
15 15kW 9 No keypad
1 1
450 450kW ‘ Code [ Version/Manual ‘
500 500kW [ A ] AsialEnglish |
560 560kW
Code Input power supply
Code Application range 2 3-phase 200V
= Fans and pumps 4 3-phase 400V
(For variable torque load)
Code Structure
‘ Cod ‘ DR e " ‘ S Standard type(IP20/IP00)
| (; e ‘ SVEPE 'qve SISEES ‘ H DC REACTOR built-in type(IP20)
E EMC filter built-in type(IP00)
L/D Waterproof type(IP54)

Note: When the lower three digits of the model number indicate a keypad (standard), no built-in option, and screw terminals (standard), the
inverter is a standard type in the above model list. There may be some nonstandard models that we cannot manufacture.

A Caution Use the contents of this catalog only for selecting product types and models. When using a product, read the Instruction Manual
beforehand to use the product correctly.
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Energy Savings with an Inverter

How does using an inverter save me ene

@ Ifyou run a fan or pump and you have damper (valve) control or control it with
an inverter, the relation between the air flow (flow rate) and the required

Relation between f; (Hz) Examples with actual numbers (Note 2)

Iltem

and NV (Hz) (Note 1)

finv-45[Hz] (10%DOWN) finv=30[Hz] (40%DOWN)

power, as well as the relation between the power supply frequency fs (Hz)

Air flow or flow rate Q [m¥min] | Q o< (f}%) Q= ‘;—Z .Q=09.Q |Q= %- Q=06-Q

and operating frequency with the inverter fINV (Hz) are as shown in the table

Head H (m) or pressure H [Pa] H (f‘f%)2 H =(%)2.H =081.H | H =(%)2. H=036-H

at right.
@ If the air flow rate is low, the energy saving effect is particularly great.

Shaft power or power consumption P[W]| P o< (f‘f%) *lp= (%)3. P=0729.P [P= (%)3. P=026-P

Note 1: Power supply frequency fs (Hz); operating.frequency with the inverter fINV (Hz) Note 2: When fs = 50 (Hz)

BWFormula (theoretical) for calculating the energy savings effect achieved by an inverter

@®Fan equipment

= [%]
8 100
8
8
2 Air flo rate control:using p dampe, /
£
=
S
2
£ 5
g —+ 50
S o
2 2
e =
]
k=
3
2 >
g‘, - (Air flow rate control with an inverter
34 g laisioeeee —

Operation frequency Power supply frequency
frun [HZ] fs [Hz]
Frequency (Air flow rate Q) [Hz] ([%])

MEnergy savings effect in monetary terms: Ms (yen/year)

Power charges Power charges MINV
= [yenlyear] at the time - whenaninverteris
the damper was used used [yen/year]

BPower charges when a damper is used: Mo [yen/year]

=(P><(1—B)><Q+P><B)><TT>< DxHxM
M

HPower charges when an inverter is used: MINV [yen/year]

(P>< (f?%)s) i><i><D><H><M

% NMw ™ M
P: Motor capacity (kW) D: Annual operating days (day/year)
B: Damper reduction rate (%) H: Operating hours per day (h/day)
Q: Air flow (%) M: Power charge unit price (kWh/yen)
Frun: Inverter operating frequency (Hz) mwu: Motor efficiency (%)
Fs: Power supply frequency (Hz) nnv: Inverter efficiency (%)

(Note 1) The air flow rate Q (%) shows the air flow when the damper is closed (%). The operating
frequency fuu (Hz) when using an inverter is being proportional to the air flow Q (%), so decide on
a fun (Hz) value so that the relationship Q (%) = frun (Hz)/fs (Hz) is established.

For example, if air flow Q: 60 (%) = Power supply frequency fs: 50 (Hz)

Q (%) = f. (Hz) / f. (Hz)

60 (%) = fu. (Hz) / 50 (Hz) - f... (Hz) = 50 (Hz) x 0.6 = 30 (Hz)
(Note 2) The air flow rate Q (%)does not show the damper's opening angle, but rather the air flow (%) at
the point when the opening angle is adjusted from the damper's fully open state. Depending on
the type of damper, there may not be a proportional relation between the opening angle and the
air flow, so exercise caution.

@®Pump equipment

[%]

=
g 100 4
3
8
s Air flow raté contrél using a valve ‘/
5
% Ener /
g savings
= Bt N W, z
g Ry éffec
—3 50 [ =
o 3 o~
'g % o "t Air flow fate control using an ifverter
gl
i
| 0

Actual head rate A
(Ineffective portion due
to the actual head)

Operation frequency Power supply frequency
fRUN [Hz] fs [Hz]
Frequency (Air flow rate Q) [Hz] ([%])

EMonetary amount of energy savings effect: Ms [yen/year]
Power charge Mv Power charge MINV
= (yen/year) when a valve [yen/year] when an

is used inverter is used

WPower charge when a valve is used: Mv [yen/year]
1
=(Px(1 -B)><Q+P><B)><1T><D><H><M
M
HPower charge when an inverter is used: MINV [yen/year]

=((P-PxA) x( frun )3+pr) ol ]

. — X —xDxHxM
P: Motor capacity (kW)

fs My Minv
D: Annual operating days (day/year)
A: Actual head rate (%)
B: Valve reduction rate (%)

H: Operating hours per day (h/day)
M: Power charge unit price (kWh/yen)
Q: Flow rate (%)
Frun: Inverter operating frequency (Hz)

Mu: Motor efficiency (%)
Fs: Power supply frequency (Hz)

N Inverter efficiency (%)

(Note 1) The actual head rate A (%) is determined by the pump's load characteristics and is a rate that the power
consumption (motor capacity) is multiplied by.
See the following calculation formula.

o/ - Actual head (m)
Actual head rate A (%) = Loss head (m)_

(Note 2)  The flow rate Q (%) value shows a volume (%) when the flow rate is restricted by the closing of the valve.
The operating frequency when an inverter is used fRUN (Hz) is proportional to the flow rate Q (%), so decide
on a fRUN (Hz) so that the relationship Q (%) = frun (Hz) / fs (Hz) can be established.

For example, if the flow rate Q: 50 (%) and the power supply frequency s is 50Hz, Q (%) = fRUN (Hz) / fs (Hz)
60 (%) = frun (Hz) / 50 (Hz) — fRUN (Hz) = 50 (Hz) x 0.6 = 30 (Hz)
(Note 3)  The flow rate Q (%) does not show the valve's opening angle, but rather the flow rate (%) at the point when

the opening angle is adjusted from the valve's fully open state. Depending on the type of valve, there may
not be a proportional relation between the opening angle and the flow rate, so exercise caution.

ol with inverter control

Energy Savings effect of replacing damper (valve) co

Example: The energy savings effect on an office’s air conditioning equipment if the operating pattern is as follows: Air flow: 85% for 2,000 hrs, and 60% for 2,000 hrs.Total 4,000 hrs/year. Motor output is 15kW x 1 unit.

eUnder damper (valve) control, the required power is as follows:

(15KW x 91% x 2,000 hrs.) + (15kW x 76% x 2,000 hrs.) = 50, 100k\Wh
Air flow rate 85% Air flow rate 60%

®|f an inverter is used and the motor's rotational speed is controlled, the required power is as follows:

(15KW x 61% x 2,000 hrs.) + (15kW x 22% x 2,000hrs.) = 24 900k\VWh
Air flow rate 85% Air flow rate 60% !

®The power saving effect when the power charges are 16.8yen/kWh is
25,200kwh x 16.8yen = 420,000yen/year

®The amount of time it takes to amortize the equipment cost if the inverter's cost is 450,000 yen is
450,000 yen / 420,000 yen =1 .1 years

®Also, if we let the CO2 emissions coefficient be 0.12 kg/KWh (environmentl satistos from the Environmental Department of
the Environmental Agency), the annual COZ I’eduction amounts to
25,200kWh x 0.12 kgkwh =3,024 kg/year

Damper (valve) control

N

Energy savings effect
50,100kWh - 24,900kWh =25 200kwh/year

Inverter control




Examples of measurements with actual equipment

BExhaust fan (generating variable torque load)

@®Motor capacity and inverter capacity
* Motor capacity 122 (kW)
* Inverter model : FRN22F1S-2 (FRENIC-Eco)
*DC REACTOR : DCR2-22A
@®Power reduction rate and energy saving effect amount
Item (Operafion using commercial power Inverter-controlled operation
Operation frequency (Hz) 50 45 40 35
Average power use (kW) 17.2 13.1 9.10 6.23
Power reduction rate (%) - A30.7 A47 A AG3.8
Annual power charge (yen) 1,574,006 1,198,807 832,759 570,120
Annual amount (yen) of energy saving effect = 375,199 741,247 1,003,886
Annual CO2 reduction volume (kg/year) = 3,660 7,232 9,794
@®Operating conditions
* Annual operating days : 310 (daysl/year)
* Working hours per day : 24 (hrs/day)
* Power charge unit price 1 12.3 (yen/kWh)
BCooling tower (generating variable torque load)
®Motor capacity and Inverter capacity
* Motor capacity 1 5.5 (kW)
¢ Inverter model : FRN5.5F1S-2 (FRENIC-Eco)
*DC REACTOR : DCR2-5.5
®Power reduction rate and energy saving effect amount
Item | Operation using commercial power Inverter-controlled operation
Operation frequency (Hz) 60 45 40 35
Average power use (kW) 5.18 2.31 1.63 1.10
Power reduction rate (%) - A554 AG85 A78.8
f:f;fi}t}:&{t}{’{i;%s‘:‘&;' Annual power charge (yen) 410,256 182,952 129,096 87,120
7‘.",'?"\‘\':""0‘0‘:’\‘:‘2" Annual amount (yen) of energy savings effect - 227,304 281,160 323,136
BRERERRKS ] S
Annual COz reduction volume (kg/year) = 2,066 2,556 2,938
@®Operating conditions
* Annual operating days : 300 (days/year)
* Working hours per day : 20 (hrs/day)
* Power charge unit price 1 13.2 (yen/kWh)
EMist collector (generating variable torque load)
®Motor capacity and Inverter capacity
* Motor capacity 1 3.7 (kW)
* Inverter Model : FRN3.7F1S-2 (FRENIC-Eco)
*DC REACTOR : DCR2-3.7
@®Power reduction rate and energy saving effect amount
Item (Operation using commercial power Inverter-controlled operation
Operation frequency (Hz) 60 45 40 35
H Average power use (kW) 3.27 1.44 0.99 0.69
Power reduction rate (%) - A56.0 AG9.7 A789
Annual power charge (yen) 260,161 114,566 78,764 54,896
Annual amount (yen) of energy savings effect = 145,595 181,397 205,265
Annual CO2 reduction volume (kg/year) = 1,142 1,423 1,610
@®Operating conditions
* Annual operating days : 260 (days/year)
* Working hours per day : 20 (hrs/day)
* Power charge unit price 1 15.3 (yen/kWh)

Conduct a search. You can study energy savings with the following types of equipment.

* Circulating pumps
* Roots blowers
* Water cooler pumps, etc.

GELBTEENE o Air conditioning fans ¢ AHU Flwgopeust e Cooling water pumps
* Mist -collectors

* Package air conditioners, etc.

¢ Cleaning pump
* Coolant pumps

¢ Dust collectors
¢ Exhaust fans



Standard specifications

B Three-phase 200V series

Item Specifications
Type (FRNCJOICJF1S-2A) 075 15 | 22 | 3.7 | 55 7.5 11 15 | 18.5 | 22 30 37 45 55 75 90 110
Nominal applied motor (kW) *1 075 | 15 22 3.7 55 7.5 1" 15 18.5 22 30 37 45 55 75 90 110
Rated capacity (kVA) 2| 16 2.6 4.0 6.3 9.0 12 17 22 27 32 43 53 64 80 105 122 148
28 Rated voltage (V) *3 | Three-phase, 200 to 240V (With AVR function)
£
© 4.2 7.0 10.6 | 16.7 238 | 31.8 45 58 73 85 114 140 170 211 276 322 390
+ | Rated t (A *4,*10
R * 225)| (29) | (42) | (55) | (68) | (80) | (107) | (130) | (156) | (198) | (270) | (320) | (384)
=3
© Overload capability 120% of rated current for 1min
Rated frequency 50, 60 Hz
. Three-phase, 200 to 220V/50Hz
Three-ph: 2 240V, H ’
Main power supply ree-phase, 200 to 240V, 50/60Hz Three-phase, 200 to 230V/60Hz
Phases, Auxili trol Single-phase, 200 to 220V/50H:
voltage, uxiliary contro Single-phase, 200 to 240V, 50/60Hz for the terminals Inge- ’ z
frequgency power input nolep z ' Single-phase, 200 to 230V/60Hz
§ Auxiliary fan —_ Single-phase, 200 to 220V/50Hz
g power input *9 Single-phase, 200 to 230V/60Hz
‘é Voltage/frequency variations Voltage: +10 to -15% (Voltage unbalance: 2% or less) *7, Frequency: +5 to -5%
c
(with DCR) 3.2 6.1 8.9 15.0 | 21.1 | 28.8 | 422 | 57.6 71.0 | 844 114 138 167 203 282 334 410
Rated current (A) *g
(without DCR)| 5.3 9.5 13.2 222 | 315 | 427 | 60.7 | 80.1 97.0 [ 112 151 185 225 270 — — —
Required power supply capacity (kVA) *5 | 1.2 2.2 3.1 8.3 74 | 10 15 20 25 30 40 48 58 71 98 116 142
2 | Torque (%) 6 20 10to 15
<
©
& | DC injection braking Starting frequency: 0.0 to 60.0Hz, Braking time: 0.0 to 30.0s, Braking level: 0 to 60%
DC reactor (DCR) Option Standard

Applicable safety standards

UL508C, C22.2 No.14, EN50178:1997 (Applying)

Enclosure (IEC60529)

IP20, UL open type

‘ IP00, UL open type

Cooling method

Natural cooling | Fan cooling

Mass (kg)

3.1 3.2

3.3‘3.4‘3.4‘5.8‘6.0‘6.9‘9.5‘9.7‘11.5‘23‘33‘34‘41‘75‘120

*1
*2
*3
4

*5
*6

*7

*8

*9

Fuji 4-pole standard motor

Rated capacity is calculated by assuming the output rated voltage as 220V for three-phase 200V series.
Output voltage cannot exceed the power supply voltage.
An excessively low setting of the carrier frequency may result in the higher motor temperature or tripping of the inverter by its overcurrent limiter setting. Lower the continuous load or maximum load
instead. (When setting the carrier frequency (F26) to 1kHz, reduce the load to 80% of its rating.)

Obtained when a DC reactor (DCR) is used.

Average braking torque (Varies with the efficiency of the motor.)

Max. voltage (V) - Min. voltage (V)

Voltage unbalance (%) =

X 67 (IEC61800-3 (5.2.3))

Three-phase average voltage (V)
If this value is 2 to 3%, use an AC reactor (ACR option).
Trial calculation done on assumption that the power capacity is 500kVA (or 10 times the inverter capacity if the inverter capacity is larger than 50kVA) and the inverter is connected to the power

supply of %X=5%.

Use [R1, T1] terminals for driving AC cooling fans of an inverter powered by the DC link bus, such as by a high power factor PWM converter. (In ordinary operation, the terminals are not used.)
*10 When using the inverter at an ambient temperature higher than 40°C and at a carrier frequency of 3kHz or over, select the inverter so that the current does not exceed the rated current specified in

() during continuous operation.




B Three-phase 400V series

@0.75 to 55kW
Iltem Specifications
Type (FRNOCICIF1S-4A) 0.75 1.5 2.2 3.7 5.5 7.5 11 15 18.5 22 30 37 45 59)
Nominal applied motor (kW) *1 0.75 15 2.2 3.7 55 7.5 " 15 18.5 22 30 37 45 55
Rated capacity (kVA) *2 1.9 2.8 4.1 6.8 €5 12 17 22 28 33 44 54 64 77
é Rated voltage (V) *3 | Three-phase, 380 to 480V (with AVR function)
g Rated current (A) *4 25 ‘ 3.7 ‘ 515 ‘ 9.0 ‘ 12.5 ‘ 16.5 ‘ 23 ‘ 30 ‘ 37 ‘ 44 59 ‘ 72 ‘ 85 ‘ 105
§ Overload capability 120% of rated current for 1min
Rated frequency 50, 60 Hz
Main power supply | Three-phase, 380 to 480V, 50/60Hz m;g::gﬂ:z:: ggg :g rggwggni
53?:;; Auliary control | g koo 260 10 480V, 50/60Hz Single-phase, 380 to 440V/50Hz
. | frequency power input Single-phase, 380 to 480V/60Hz
.g Auxiliary fan _ *10
g power input *9
f_E— Voltage/frequency allowance Voltage: +10 to -15% (Voltage unbalance: 2% or less) *7, Frequency: +5 to -5%
(with DCR) 1.6 3.0 4.5 7.5 10.6 14.4 211 28.8 35.5 422 57.0 68.5 83.2 102
Rated current (A) *g
(without DCR)| 3.1 5.9 8.2 13.0 17.3 23.2 33.0 43.8 52.3 60.6 77.9 94.3 114 140
Required power supply capacity (kVA)  *5 1.2 2.2 3.1 5.3 7.4 10 15 20 25 30 40 48 58 71
;5: Torque (%) *6 20 10to 15
g DC injection braking Starting frequency: 0.0 to 60.0Hz, Braking time: 0.0 to 30.0s, Braking level: 0 to 60%
DC reactor (DCR) Option
Applicable safety standards UL508C, C22.2 No.14, EN50178:1997 (Applying)
Enclosure (IEC60529) IP20, UL open type ‘ IP00, UL open type
Cooling method Natural cooling Fan cooling
Mass (kg) 3.1 3.2 3.3 ‘ 3.4 ‘ 3.4 ‘ 5.8 ‘ 6.0 ‘ 6.9 ‘ 9.4 9.9 ‘ 1.5 ‘ 23 ‘ 24 ‘ 33
@75 to 560kW
Item Specifications
Type (FRNOOICIF1S-4A) 75 90 110 132 160 200 220 280 315 355 400 450 500 560
Nominal applied motor (kW) *1 75 90 110 132 160 200 220 280 315 355 400 450 500 560
Rated capacity (kVA) *2| 105 128 154 182 221 274 316 396 445 495 563 640 731 792
é’ Rated voltage (V) *3| Three-phase, 380 to 480V (with AVR function)
2 Rated current (A) *41 139 ‘ 168 ‘ 203 ‘ 240 ‘ 290 ‘ 360 ‘ 415 ‘ 520 ‘ 585 650 740 ‘ 840 ‘ 960 ‘ 1040
§ Overload capability 120% of rated current for 1min
Rated frequency 50, 60 Hz
Main power supply | Three-phase, 380 to 440V, 50Hz or Three-phase, 380 to 480V, 60Hz
53?55: Pombeny ool | Single-phase, 380 to 480V, 50/60Hz
frequency Auxiliary fan Single-phase, 380 to 440V/50Hz
o power input *9| Single-phase, 380 to 480V/60Hz
';E Voltage/frequency variations Voltage: +10 to -15% (Voltage unbalance: 2% or less) *7, Frequency: +5 to -5%
‘g. (with DCR) 138 164 201 238 286 357 390 500 559 628 705 789 881 990
= | Rated current (A) *8
(without DCR) — — — — — — — — - — - — — —
Required power supply capacity (kVA) *5 96 114 140 165 199 248 271 347 388 435 489 547 611 686
E’ Torque (%) *6 10to 15
g DC injection braking Starting frequency: 0.0 to 60.0Hz, Braking time: 0.0 to 30.0s, Braking level: 0 to 60%
DC reactor (DCR) Option
Applicable safety standards UL508C, C22.2 No.14, EN50178:1997 (Applying)
Enclosure (IEC60529) P00, UL open type
Cooling method Fan cooling
Mass (kg) 34 ‘ 42 ‘ 45 ‘ 63 ‘ 67 ‘ 96 ‘ 98 ‘ 162 ‘ 165 ‘ 282 ‘ 286 ‘ 355 ‘ 360 | 360

*

Fuji 4-pole standard motor

*7  Voltage unbalance (%) =

*2  Rated capacity is calculated by assuming the output rated voltage as 440V for three-phase

400 V series.

* %
£ &

80% of its rating.)
Obtained when a DC reactor (DCR) is used.

*
a

*6  Average braking torque (Varies with the efficiency of the motor.)

Output voltage cannot exceed the power supply voltage.

An excessively low setting of the carrier frequency may result in the higher motor temperature
or tripping of the inverter by its overcurrent limiter setting. Lower the continuous load or
maximum load instead. (When setting the carrier frequency (F26) to 1kHz, reduce the load to

_ Max. voltage (V) - Min. voltage (V)

Three-phase average voltage (V)

x 67 (IEC61800-3)

If this value is 2 to 3%, use an AC reactor (ACR option).

*

=3

<

used.)

Trial calculation done on assumption that the power capacity is 500kVA (or 10 times the
inverter capacity if the inverter capacity is larger than 50kVA) and the inverter is connected to
the power supply of %X=5%.
Use [R1, T1] terminals for driving AC cooling fans of an inverter powered by the DC link bus,
such as by a high power factor PWM converter. (In ordinary operation, the terminals are not

*10 Single-phase, 380 to 440V/50Hz or Single-phase, 380 to 480V/60Hz

1]
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=
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Three-phase 200V series

Item Specifications
Type (FRN I F1H-2A) 0.75 1.5 2.2 3.7 515 7.5 11 15 18.5 22 30 37 45 55 75
Applicable motor rating [kW] *1 0.75 1.5 22 3.7 5.5 7.5 1 15 18.5 22 30 37 45 55 75
Rated capacity [kVA] *2 1.6 26 4.0 6.3 9.0 12 17 22 27 32 43 53 64 80 105
28 Voltage [V] *3 | Three-phase 200 to 240V (with AVR function)
% Rated current [A] *4*9 4.2 7.0 10.6 16.7 23.8 31.8 45 58 73 85 114 140 170 21 276
‘g_ (22.5) (29) | (42) (55) (68) (80) | (107) |(130) | (156) | (198) | (270)
g Overload capability 120% of rated current for 1min
Rated frequency [Hz] 50, 60Hz
Main power supply Three-phase, 200 to 240V, 50/60Hz I:::Z:E:z:: ggg tz gggyggzi
fhases, voltage, Auxiliary control power input | Single-phase, 200 to 240V, 50/60Hz Single-phase, 200 to 220V/50Hz
Py requency Single-phase, 200 to 230V/60Hz
Aty fnpower . 9 - B e s
E Voltage/frequency variations Voltage: +10 to -15% (Voltage unbalance: 2% or less *7), Frequency: +5 to -5%
Rated input current [A] *5 3.2 6.1 8.9 15.0 | 21.1 28.8 422 57.6 71.0 84.4 114 138 167 203 282
Required power supply capacity [kVA] 1.2 22 3.1 553 74 10 15 20 25 30 40 48 58 7 98
g Braking torque [%] *6 20 10to0 15
% DC injection braking Starting frequency: 0.0 to 60.0Hz, Braking time: 0.0 to 30.0s, Braking level: 0 to 60%
DC REACTOR Provided (If load of 100% is used (rated output) used, power supply ratio is above 86%.)
Reactor unit Zero-phase reactor Provided (for radio noise reduction) Not provided
Capacitive filter Provided (removable) Not provided
Applicable safety standards UL508C, C22.2No.14, EN50178: 1997 (Approval pending)
Enclosure (IEC60529) IP20, UL open type ‘ IP20, UL type1 (NEMA1)
Cooling method Natural cooling | Fan cooling
Weight / Mass [kg] 5.9 ‘ 6.2 6.6 ‘ 6.7 ‘ 6.9 ‘ 12.7 ‘ 13.6 ‘ 15.3 ‘ 18.7 ‘ 19.5 ‘ 23 ‘ 39 ‘ 52 ‘ 55 ‘ 63
Three-phase 400V series
Item Specifications
Type (FRNCJJCIF1H-4A) 0.75 1.5 22 S B85 7.5 1" 15 18.5 22 30 37 45 15 75
Applicable motor rating [kW] 1| 075 15 2.2 37 55 7.5 1 15 18.5 22 30 37 45 55 75
Rated capacity [kVA] *2 1.9 2.8 4.0 6.8 9.5 12 17 22 28 33 44 54 64 80 105
é’ Voltage [V] *3 | Three-phase 380 to 480V (with AVR function)
g Rated current [A] *4 25 ‘ 3.7 ‘ 5.5 ‘ 9.0 ‘ 12.5 ‘ 16.5 ‘ 23 ‘ 30 ‘ 37 ‘ 44 ‘ 59 ‘ 72 ‘ 85 ‘ 105 ‘ 139
§ Overload capability 120% of rated current for 1min
Rated frequency [Hz] 50, 60Hz
Main power supply Three-phase, 380 to 480V, 50/60Hz 1:;:2:::2 ggg b :gg\\xgg:z
. :szzzrs],c;oltage, Auxiliary control power input | Single-phase, 380 to 480V, 50/60Hz :::g:zz::z: 228 Ig :gg:ng:z
i iy fan power nput °8 - S 0 1
E‘ Voltage/frequency variations Voltage: +10 to -15% (Voltage unbalance: 2% or less *7), Frequency: +5 to -5%
Rated input current [A] *5 1.6 3.0 4.5 7.5 10.6 14.4 211 28.8 35.5 42.2 57.0 68.5 83.2 102 138
Required power supply capacity [kVA] 1.2 2.2 3.1 5.3 74 10 15 20 25 30 40 48 58 71 96
é’ Braking torque [%] *6 20 10to 15
% DC injection braking Starting frequency: 0.0 to 60.0Hz, Braking time: 0.0 to 30.0s, Braking level: 0 to 60%
DC REACTOR Provided (If load of 100% is used (rated output) used, power supply ratio is above 86%.)
Reactor unit Zero phase reactor Provided (for radio noise reduction) Not provided
Capacitive filter Provided (removable) Not provided
Applicable safety standards UL508C, C22.2No.14, EN50178: 1997 (Approval pending)
Enclosure (IEC60529) IP20, UL open type ‘ IP20, UL type1 (NEMA1)
Cooling method Natural cooling ‘ Fan cooling
Weight / Mass [kg] 5.9 ‘ 6.2 ‘ 6.4 ‘ 6.8 ‘ 6.8 ‘ 13.5 ‘ 13.5 ‘ 15.0 ‘ 19.4 ‘ 20 ‘ 23 ‘ 39 ‘ 41 ‘ 54 ‘ 57

*1 Fuji's 4-pole standard motor
*3 Output voltage cannot exceed the power supply voltage.
When setting the carrier frequency to 1kHz or less, reduce the load

*2 Rated capacity is calculated by assuming the output rated voltage as 220V for three-phase 200V series and 440V for three-phase 400V series.

*4 When the carrier frequency is low, the temperature of the motor may increases rapidly or the inverter protection (current limit) may activate.

to 80% of its rated value.

*5 The value is calculated on assumption that the inverter is connected with a power supply capacity of 500kVA (or 10 times the inverter capacity if the inverter capacity exceeds 50kVA) and %X is 5%.
*6 Average braking torque without optional braking resistor (Varies with the efficiency of the motor.)

Max. voltage [V] - Min. voltage [V]
Three-phase average voltage [V]
If this value is 2 to 3%, use an AC REACTOR (ACR option).

*7 Voltage unbalance [%] =

X 67 (compliant with IEC61800-3)

*8 It is used as an AC fan power supply input for applications combined with a high power-factor PWM converter with power regeneration function or the like (not used during normal operation).
*9 Use the inverter at the current given in () or below when the carrier frequency setting is higher than 3kHz or the ambient temperature is 40°C or higher.



Semi-standard specifications EMC filter built-in series

Three-phase 200V series

Item Specifications
Type (FRNCICICJ F1E-2A) 0.75 1.5 2.2 3.7 5.5 7.5 1 15
Applicable motor rating [kW] *1 0.75 1.5 2.2 3.7 5.5 75 1 15
Rated capacity [kVA] *2 1.6 2.6 4.0 6.3 9.0 12 17 22
Voltage [V] *3 | Three-phase 200 to 240V (with AVR function)
é Rated current [A] *4*8 4.2 7.0 10.6 16.7 23.8 31.8 45 58
g (22.5) (29) (42) (55)
§ Overload capability 120% of rated current for 1min
Rated frequency [Hz] 50, 60Hz
Main power supply Three-phase, 200 to 240V, 50/60Hz
Phases, voltage,
§ frequency Auxiliary control power input | Single-phase, 200 to 240V, 50/60Hz
:g Voltage/frequency variations Voltage: +10 to -15% (Voltage unbalance: 2% or less *7), Frequency: +5 to -5%
E_ Rated input current [A] *5 3.2 6.1 8.9 15.0 211 28.8 42.2 57.6
Required power supply capacity [kVA] 1.2 2.2 3.1 5.3 74 10 15 20
é’ Braking torque [%] *6 20
% DC injection braking Starting frequency: 0.0 to 60.0Hz, Braking time: 0.0 to 30.0s, Braking level: 0 to 60%
EMC filter Provided (Compatible EMC standard: Emission, Immunity: 2nd Env. (EN61800-3: 1996+A11: 2000)
EMC filter unit
DC REACTOR Provided (If load of 100% is used (rated output) used, power supply ratio is above 86%.)
Applicable safety standards UL508C, C22.2No.14, EN50178: 1997 (Approval pending)
Enclosure (IEC60529) IP20, UL type
Cooling method Natural cooling Fan cooling
Weight / Mass [kg] 6.0 ‘ 6.3 6.7 6.8 7.0 13.9 14.6 15.4
Three-phase 400V series
Item Specifications
Type (FRNCI[C[CIF1E-4A) 0.75 1.5 2.2 3.7 55 7.5 1 15
Applicable motor rating [kW] 1 0.75 1.5 2.2 3.7 55 75 1" 15
Rated capacity [kVA] *2 1.9 2.8 4.1 6.8 9.5 12 17 22
E’ Voltage [V] *3 | Three-phase 200 to 240V (with AVR function)
g Rated current [A] *4 2.5 3.7 5.5 9.0 12.5 16.5 23 30
g Overload capability 120% of rated current for 1min
Rated frequency [Hz] 50, 60Hz
Main power supply Three-phase, 380 to 480V, 50/60Hz
Phases, voltage,
23 frequency Auxiliary control power input | Single-phase, 380 to 480V, 50/60Hz
c
g Voltage/frequency variations Voltage: +10 to -15% (Voltage unbalance: 2% or less *7), Frequency: +5 to -5%
E Rated input current [A] *5 1.6 3.0 45 75 10.6 14.4 211 28.8
Required power supply capacity [kVA] 1.2 2.2 3.1 &3 7.4 10 15 20
__g’ Braking torque [%] *6 20
,%’ DC injection braking Starting frequency: 0.0 to 60.0Hz, Braking time: 0.0 to 30.0s, Braking level: 0 to 60%
Provided (According to the compatible EMC standard,
EMC filter emission corresponds to class A (NE55011: 1998+A1: 1999+ A2: 2002) and
EMC filter unit immunity corresponds to 2nd ENV. (EN61800-3: 1996+A11: 2000).
DC REACTOR Provided (Under 100% load of rated output, the power factor is 86% or over.)
Applicable safety standards UL508C, C22.2No.14, EN50178: 1997 (Approval pending)
Enclosure (IEC60529) 1P20, UL type
Cooling method Natural cooling Fan cooling
Weight / Mass [kg] 6.0 6.3 6.5 6.9 6.9 14.8 14.5 15.2

*1 Fuji's 4-pole standard motor
*2 Rated capacity is calculated by assuming the output rated voltage as 220V for three-phase 200V series and 440V for three-phase 400V series.
*3 Output voltage cannot exceed the power supply voltage.
*4 When the carrier frequency is low, the temperature of the motor may increases rapidly or the inverter protection (current limit) may activate.
When setting the carrier frequency to 1kHz or less, reduce the load to 80% of its rated value.
*5 The value is calculated on assumption that the inverter is connected with a power supply capacity of 500kVA (or 10 times the inverter capacity if the inverter capacity exceeds 50kVA) and %X is 5%.
*6 Average braking torque without optional braking resistor (Varies with the efficiency of the motor.)
Max. voltage [V] - Min. voltage [V] . .
Three-phase average voltage [V] X 67 (compliant with IEC61800-3)
If this value is 2 to 3%, use an AC REACTOR (ACR option).
*8 Use the inverter at the current given in () or below when the carrier frequency setting is higher than 3kHz or the ambient temperature is 40°C or higher.

*7 Voltage unbalance [%] =
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Three-phase 200V series

Item Specifications
Type (FRNCICOJCF1L/D-2A) 0.75 1.5 2.2 3.7 5.5 7.5 11 15 18.5 22 30 37 45
Applicable motor rating [kW] 1| 075 15 22 37 55 75 1" 15 18.5 22 30 37 45
Rated capacity [kVA] 2 1.6 26 4.0 6.3 9.0 12 17 22 27 32 43 53 64
» | Voltage [V] *3 | Three-phase 200 to 240V (with AVR function)
‘1%’ 4.2 7.0 10.6 16.7 23.8 31.8 45 58 &S 85 114 140 170
= | Rated current [A] *4*9
g_ (22.5) (29) (42) (55) (68) (80) (107) (130) (156)
3 Overload capability 120% of rated current for 1min
Rated frequency [Hz] 50, 60Hz
Main power supply | Three-phase, 200 to 240V, 50/60Hz mzzgn::z ggg :2 gggwggni
i 22:32:0 ;0”399* ;‘gﬁfﬁ;&”tm' Single-phase, 200 to 240V, 50/60Hz glgg}zg::: 0
2 " Singe-phase,
b= Auxiliary fan _ 200 to 220V/50Hz
= powerinput 8 E&%QQZ'E’SSZ%OHI
o
= Voltage/frequency variations Voltage: +10 to -15% (Voltage unbalance: 2% or less *7), Frequency: +5 to -5%
Rated input current [A] *5 5.3 9.5 13.2 22.2 315 42.7 60.7 80.1 97.0 112 151 185 225
Required power supply capacity [kVA] 1.9 3.3 46 7.7 1 15 22 28 34 39 53 65 78
2 | Braking torque [%] *6 20 10to 15
§ DC injection braking Starting frequency: 0.0 to 60.0Hz, Braking time: 0.0 to 30.0s, Braking level: 0 to 60%
Applicable safety standards UL508C, C22.2No.14, EN50178: 1997 (Approval pending)
Enclosure IP54 (IEC60529)/UL TYPE12 (UL50)
Cooling method Natural cooling Fan cooling
Weight / Mass [kg] 1 ‘ 1 12 ‘ 12 ‘ 12 ‘ 18 ‘ 18 ‘ 19 27 ‘ 27 ‘ 29 ‘ 47 ‘ 63
Three-phase 400V series
Item Specifications
Type (FRNCICCF1L/D-4A) 0.75 | 1.5 22 3.7 5.5 7.5 11 15 18.5 22 30 37 45 55] 75 90
Applicable motor rating [kW] {075 | 15 | 22 | 37 | 55 | 75 | M 15 | 185 | 22 30 37 45 55 75 2
Rated capacity [kVA] *2 1.9 2.8 4.1 6.8 9.5 12 17 22 28 33 44 54 64 80 105 128
:;3’ Voltage [V] *3 | Three-phase 380 to 480V (with AVR function)
Z | Rated current [A] 4| 25 ‘ 37 ‘ 55 ‘ 9.0 ‘ 12,5 ‘ 16.5 ‘ 2 ‘ 30 ‘ 37 ‘ 44 | s9 ‘ 72 ‘ 85 ‘ 105 ‘ 139 ‘ 168
g Overload capability 120% of rated current for 1min
Rated frequency [Hz] 50, 60Hz
Main power supply | Three-phase, 380 to 480V, 50/60Hz ¥E::2:EE::Z: ggg :g ggwggni
prase a0 | Avtlony el i s, a0t 401, SOBDKe Srloghese 5010 o
o Auxiliaw fan Single-phase, 380 to 440V/50Hz
£ power input  *8 Single-phase, 380 to 480V/60Hz
% Voltage/frequency variations Voltage: +10 to -15% (Voltage unbalance: 2% or less *7), Frequency: +5 to -5%
= Rated input current Built-in DCR - - - - - - - - - - - - - - 138 164
a "5 | Without DCR 31 | 59 | 82 | 130 | 173 | 232 | 330 | 438 | 523 | 606 | 779 | 943 | 114 | 140 | — | —
Required power supply capacity [kVA] 2.2 41 5.7 9.1 12 17 23 31 37 42 54 66 79 97 96 114
é’ Braking torque [%] *6 20 10t0 15
§ DC injection braking Starting frequency: 0.0 to 60.0Hz, Braking time: 0.0 to 30.0s, Braking level: 0 to 60%
Applicable safety standards UL508C, C22.2No.14, EN50178: 1997 (Approval pending)
Enclosure IP54 (IEC60529)/UL TYPE12 (UL50)
Cooling method Natural cooling Fan cooling
Weight / Mass [kg] 1" 1" 12 ‘ 12 ‘ 12 ‘ 18 ‘ 18 ‘ 19 ‘ 27 | 27 ‘ 29 ‘ 47 ‘ 47 ‘ 63 ‘ 75 ‘ 87

*1 Fuji's 4-pole standard motor

*2 Rated capacity is calculated by assuming the output rated voltage as 220V for three-phase 200V series and 440V for three-phase 400V series.
*3 Output voltage cannot exceed the power supply voltage.
*4 When the carrier frequency is low, the temperature of the motor may increases rapidly or the inverter protection (current limit) may activate.

When setting the carrier frequency to 1kHz or less, reduce the load to 80% of its rated value.
*5 The value is calculated on assumption that the inverter is connected with a power supply capacity of 500kVA (or 10 times the inverter capacity if the inverter capacity exceeds 50kVA) and %X is 5%.
*6 Average braking torque without optional braking resistor (Varies with the efficiency of the motor.)

*7 Voltage unbalance [%] = M. voltage [V] - Min. voltage [V] , 7 (compjiant with IEC61800-3)

Three-phase average voltage[V]
If this value is 2 to 3%, use an AC REACTOR (ACR option).
*8 It is used as an AC fan power supply input for applications combined with a high power-factor PWM converter with power regeneration function or the like (not used during normal operation).
*9 Use the inverter at the current given in () or below when the carrier frequency setting is higher than 3kHz or the ambient temperature is 30°C or higher.



Common specifications

Control

Keypad operation: Can be set with G s e keys.

Item Explanation Remarks fun?:?ifﬁegode
Maximum frequency | 25 to 120Hz FO3
o Base frequency 25 to 120Hz F04
§ Starting frequency 0.1 to 60.0Hz F23
g Carrier frequency + 0.75 to 15kHz (200V/400V: 0.75 to 22kW) The carrier frequency may drop automatically | F26, F27, H98
~| E +0.75 to 10kHz (200V/400V: 30 to 75kW) according to the ambient temperature or
1k -0.75 o Gtz 200VIADOV: 90 10 560KW) output curnt s prtect e inversr, Th
3 + 0.75 to 4kHz (200V/400V: 37 to 90kW, IP54 series) P . Y
:’f Accuracy (Stability) « Analog setting: Less than +0.2% of maximum frequency (at 25+10°C)
E- » Keypad setting: Less than +0.01% of maximum frequency (at -10 to +50°C)
3
O | Setting resolution « Analog setting: 1/1000 of maximum frequency (ex. 0.06Hz at 60Hz, 0.12Hz at 120Hz)
« Keypad setting: 0.01Hz (99.99Hz or less), 0.1Hz (100.0Hz or more) Setting with 6 and ° keys
« Link setting: Selectable from 2 types
+1/20000 of maximum frequency (ex. 0.003Hz at 60Hz, 0.006Hz at 120Hz)
+0.01Hz (fixed)
Control method VIf control
Voltage/freq. characteristic | Possible to set output voltage at base frequency and at maximum output frequency (common spec.). Three-phase 200V: 80 to 240V F03 to FO5
AVR control can be turned ON or OFF. Three-phase 400V: 160 to 500V
(Polygonal line) | 1 point (Arbitrary voltage and frequency can be set.) Three-phase 200V: 0 to 240V/0 to 120Hz | H50, H51
Three-phase 400V: 0 to 500V/0 to 120Hz
Torque boost Torque boost can be set with the function code F09. Set when 0, 1, 3, or 4 is selected at F37. F09, F37
(Load selection) | Select application load type with the function code F37. F09, F37
0: Variable torque load
1: Variable torque load (for high starting torque)
2: Auto-torque boost
3: Auto-energy-saving operation (variable torque load in acceleration/deceleration)
4: Auto-energy-saving operation (variable torque load (for high starting torque) foracceleration/deceleration)
5: Auto-energy-saving operation (auto-torque boost in acceleration/deceleration)
Starting torque 50% or over
Start/stop Keypad | giart (FWD/REV) and stop with @ and @ Keys. Keypad (standard) F02
operation
Start and stop with @ / @ and @ Keys. Multi-function keypad (Option) F02
External signals : Forward (reverse) rotation, stop command(capable of 3- wire operation), EO1 to E05
(7 digital inputs)  second operation command,coast-to-stop command, external alarm, alarm reset, etc. E98, E99
Link operation: Operation through RS-485 communication and Field Bus communication (option) H30, y98
Operation command switching: Remote/local switch, link switch, second operation command switch
Frequency setting FO1, C30

External potentiometer: Can be set with the external variable resistor (1 to 5k, 1/2W)

Connected to the analog input terminals 13, 12, and
11. A separate variable resistor is necessary.

Analog input Can be set with external voltage/current input. 0 to +5V DC: Change (200%) in analog F18, C50, C32 to
0to +10V DC (0 to +5V DC)/0 to 100% (terminal 12, V2) input gain setting. +1 to +5V DC: C34, C37 to C39,
4 to 20mA DC/0 to 100% (terminal C1) Adjustable with bias/analog input gain C42to C44
Multistep frequency : Selectable from 8 steps (step 0 to 7) C05to C11
UP/DOWN operation : The frequency rises or lowers while the digital input signal is turned on. FO01, C30
Link operation : Can be set with RS485 communications and field bus communications (option). H30, y98
Frequency setting change : Two types of frequency settings can be switched with an external signal (digital input). Changeover F01, C30
between remote and local (keypad operation) or frequency setup through communication is also possible.
Auxiliary frequency : Inputs at terminal 12, C1 or V2 can be added to the main setting E61 to E63
setting as auxiliary frequency settings.
Inverse operation : The digital input signal and function code setting sets or switches between C53
the normal and inverse actions.
*+10 to OV DC/0 to 100%(Terminal 12, V2)
+ 20 to 4mA DC/0 to 100%(Terminal C1)
Acceleration/ deceleration | 0 to 3600s F07, FO8
time « Acceleration and deceleration pattern can be selected from 4 types: Linear, S-curve Ho7
(weak), S-curve (strong), Non-linear (constant output max. capacity).
« Shutoff of the operation command coasts the motor to decelerate and stop. H11
Frequency limiter High and low limiters can be set (setting range: 0 to 120Hz) Selection can be made between confinuation of operation and | F15, F16
stopping at frequencies equal to or smaller than the lower limit. | HE3
Bias frequency Bias of set frequency and PID command can be set in the range between 0 and £100%. F18, C50 to C52
Gain for frequency setting | The analog input gain can be set in the range from 0 to 200%. Voltage signals (terminal 12, V2) and current | C32, C34, C37,
signal (terminal C1) can be set independently. | C39, C42, C44
Jump frequency setting Three operation points and the jump width (0 to 30Hz) common to the three points can be set. CO01 to C04
Restart after momentary + The inverter restarts upon recovery from power failure without stopping the motor. F14

power failure

+ In the "operation continuation mode," recovery of the power supply is waited for while the output frequency slightly drops.
+ Selection can be made among starting at OHz, starting at the frequency immediately before the momentary
power failure, and starting at a set frequency for the starting method after power recovery.

H13 to H16, H92, H93

Current limit Keeps the current under the preset value during operation. F43, F44
Line/inverter switching + Lingfinverter switching (starting at line frequency) can be made with a digital input signal (SW50, SWE0).
+ A built-in linefinverter switching sequence performs sequence control with a digital input signal (ISW50, ISW60) to output a signal (SW88, J22
SW52-1, SW52-2) for controlling an external magnetic contactor (MC). As a built-in sequence, two types can be selected, including the one
switching automatically to the line upon an inverter alarm.
PID control Capable of PID regulator control for process E61 to E63
M Process commands JO1 to JO6
« Key operation ( and keys): 0 to 100% J10 to 0J19

* Analog input (terminal 12, V2): 0 to +10V DC/0 to 100%
« Analog input (terminal C1): 4 to 20mA DC/0 to 100%
+ UP/DOWN (digital input): 0 to 100%

» Communication (RS485, bus option): 0 to 20,000/0 to 100%)
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Common specifications

: Related
Item Explanation Remarks function code
PID control M Feedback value E61 to E63,
* Analog input (terminal 12, V2) :0 to +10V DC/0 to 100% JO1 to JO6,
+ Analog input (terminal C1) : 4 to 20mA DC/0 to 100% J10 to J19
M Incidental functions
« Alarm output (absolute value alarm, deviation alarm) « Normal operation/inverse operation
- Small water flow stoppage function * Anti-reset wind-up function
- PID output limiter « Integration reset/hold
Pick-up Operation begins at a preset pick-up frequency to search for the motor speed to start an H09, H13, H17
° idling motor without stopping it.
S | Automatic deceleration Upon a DC link voltage exceeding the overvoltage limit level during deceleration, the H69, FO8
© deceleration time automatically extends to avoid an £/</trip.
Deceleration characteristic | The motor loss increases during deceleration to reduce the load energy regenerating t the inverter to avoid anZ‘trip upon mode selection H71
Automatic energy-savin operation | The output voltage is controlled to minimize the total sum of the motor loss and inverter loss at a constant speed. F37,F09
Active drive The output frequency is automatically reduced to suppress the overload protection trip of the inverter H70
caused by an increase in the ambient temperature, operation frequency, motor load or the like.
Auto-tuning The motor parameters are automatically tuned. P04
Cooling fan ON/OFF control | petects inverter internal temperature and stops cooling fan when the temperature is low. An external output is issued in a transistor | H06
output signal.
Running/stopping » Speed monitor, output current [A], output voltage [V], torque calculation value, input power E43
[kW],PID reference value, PID feedback value, PID output, load factor, motor output
@ Slect the speed monitor to be displayed from the following. E48
Output frequency [Hz], motor speed [r/min.], load shaft speed [r/min.], % indication
i i e life early warning of the main circuit capacitors, capacitors on the oards and the n external output is issued in a transistor
Life early warning The life earl ing of the main circui i i he PC boards and th A I is issued i i
cooling fan can be displayed. output signal.
Cumulative run hours The cumulative motor running hours, cumulative inverter running hours and cumulative watt-hours can be displayed.
< | Trip mode Displays the cause of trip by codes.
% <O 1o t during ac Y (0 t during deceleration) 0 t at constant speed)
0 +  F F (Grounding fault) «! ,~(Input phase loss) . Undervoltage)
©° — ‘_ -
£ « 1P (Output phase loss) = [}/ fOvervoltage during acceleration) « Ovenvoltage during deceleration)
« [711 = (Overvoltage at constant speed) * [//+/ /(Overheating of the heat sink) « (External alarm)
(Inverter overheat) * [ H /(Motor protection (PTC thermistor) » (Motor overload)
. 1/ (Inverter overload) /= !5 (Blown fuse) . = (Charging circuit fault)
. /(Memory error) « F 1~ ~(Keypad communication error) « (CPU error)
. -/ (Optional communication error) « =~ 5(Option error) . (
£~ 7 (Tuning error) « F - F(RS485 communication error) « /=~ /= (Data save error due to undervoltage)
* & 1~ 7' (RS485 communication error (opton) * /= ,~ /(LS| error)
Running or trip mode Trip history: Saves and displays the last 4 trip codes and their detailed description. E52
Overcurrent protection The inverter is stopped upon an overcurrent caused by an overload.
Short-circuit protection The inverter is stopped upon an overcurrent caused by a short-circuit in the output circuit.
Grounding fault protection | The inverter is stopped upon an overcurrent caused by a grounding fault in the output circuit.
Overvoltage protection An excessive DC link circuit voltage is detected to stop the inverter. 3-phase 200V / 400VDC
3-phase 400V / 800VDC
Surge protection The inverter is protected against surge voltages intruding across the main circuit power cable and ground.
Undervoltage Stops the inverter by detecting voltage drop in DC link circuit. 3-phase 200V / 200VDC F14
3-phase 400V / 400VDC
Input phase loss Stops or protects the inverter against input phase loss. The protective function can be canceled with function code 98. | H98
Output phase loss Detects breaks in inverter output wiring at the start of running and during running, stopping the inverter output. The protective function can be canceled with function code 98. | H98
S | Overheating The temperature of the heat sink of the inverter or that inside the inverter unit is detected to H43
'§ stop the inverter, upon a failure or overload of the cooling fan.
© | overload The inverter is stopped upon the temp of the heat sink of the inverter or the temp of the switching element calculated from the output current.
o
é Electronic thermal The inverter is stopped upon an electronic thermal function setting to protect the motor. Thermal time constant can be adjusted (0.5 to 75.0min.). | F10 to F12, P99
3
~°§’ PTC thermistor A PTC thermistor input stops the inverter to protect the motor. H26, H27
g Overload early warning | Warning signal can be output based on the set level before the inverter trips. F10, F12, E34,
= E35, P99
Stall prevention The output frequency decreases upon an output current exceeding the limit during acceleration or constant speed operation, to avoid overcurrent trip. H12
Momentary power failure protection | * A protective function (inverter stoppage) is activated upon a momentary power failure for 15msec or longer. H13 to H16,
+ If restart upon momentary power failure is selected, the inverter restarts upon recovery of the voltage within the set time. F14
Retry function When the motor is tripped and stopped, this function automatically resets the tripping state and restarts operation. | Waiting time before resetting and the number | H04, H05
of retry times can be set.
Command loss detection | A loss (broken wire, etc.) of the frequency command is detected to output an alarm and E65
continue operation at the preset frequency (set at a ratio to the frequency before detection
Installation location Shall be free from corrosive gases, flammable gases, oil mist, dusts, and direct sunlight.
[Pollution degree 2 (IEC60664-1)] Indoor use only.
Ambient temperature -10 to +50 °C -10 to 40 °C when inverters are installed
-10 to +40 °C (IP54 series) side-by-side without clearance.
5 to 95% (nocondensation) | 5 to 95% (no condensation)
.. | Altitude Altitude [m] Output derating * If the altitude exceeds 2,000m, insulate
é Lower than 1,000 None the ir;terface cf:ircuit frohm :_he n\1/ai:1 power
§ 1001 to 2000 Decreases ngpp'){ to conform to the Low Voltage
z 2001 to 3000 Decreases* rectives.
w

Vibration [Smaller than 75kW] 3mm (vibration width) : 2 to less than 9Hz,  [90KW or more] 3mm (vibration width) : 2o less than 9Hz ~ [IP54 series] 3mm (vibration width) : 2 to less than 9Hz
9.8m/s? : 9o less than 20Hz 2m/s? :9to less than 55Hz 2m/s? :9to less than 55Hz
2m/s? 120 to less than 55Hz 1mis? : 5510 less than 200Hz 1m/s? : 8510 less than 200Hz
1mls? :55 to less than 200Hz

S |Amb. temp -25 to +65 °C
; Amb. humidity 5 to 95%RH (no condensation)




Protective Functions

. o LED Alarm output Related
Function Description indication| (30A, B, C) Note) function code
Overcurrent protection | The inverter is stopped for protection against overcurrent. During acceleration| [/ | | (@)
Short circuit protection| The inverter is stopped for protection against overcurrent caused by a short-circuit in the output circuit. ||During deceleration | "'L' E’ N
Grounding The inverter is stopped upon start-up for protection against overcurrent caused by a || During constant {HE S
fault protection grounding fault in the output circuit. If the power supply is turned on with the grounding fault, || speed operation
the protection may be invalidated. (3-phase 200V 75kW or less, 3-phase 400V 220kW or less)
The inverter is stopped upon detection of a zero-phase current on the output current EF (@)
and for protection against overcurrent caused by a grounding fault in the output circuit.
(3-phase 200V 90kW or more, 3-phase 400V 280kW or more)
Overvoltage An excessive voltage (3-phase 200V series: 400VDC, 3-phase 400V series: 800VDC) in ||During acceleration ) (@)
protection the DC link circuit is detected and the inverter is stopped. If an excessive high input
voltage is applied by mistake, the protection cannot be guaranteed. During constant speed
operation (when stopped)
Undervoltage The voltage drop (3-phase 200V series: 200VDC, 3-phase 400V series: 400VDC) in the DC link circuit is detected to stop i A =
protection the inverter.However, when "F14: 3,4 or 5" is selected, an alarm is not issued even upon a voltage drop in the DC link circuit.
Input phase loss The input phase loss is detected to shut off the inverter output. This function protects the inverter from being Lo O H98
protection damaged by adding extreme stress caused by a power phase loss or imbalance between phases.When the
load to be connected is small or DC REACTOR is connected a phase loss is not detected.
Output phase loss protection| Detects breaks in inverter output wiring at the start of operation and during running, to shut off the inverter output. OPL (@) H98
Overheating Stops the inverter output upon detecting excess heat sink temperature in case of cooling fan failure or overload. Detects a | 1/ | O H43, H98
protection failure (lock) of the internal circulation fan and stops the inverter (45kW or above in 200V series, 55kW or above in 400V series.
The temperature inside the inverter unit in the event of cooling fan trouble and overload is detected to stop the inverter. OH3 O
Overload protection | The temperature inside the IGBT is calculated from the detection of output current and internal temperature, to shut off the inverter output. oLy (@]
External alarm input | With the digital input signal (THR) opened, the inverter is stopped with an alarm. OHZ O EO01 to EO5
E98, E99
Fuse blown The wiring breakage of the main circuit fuse in the inverter is detected to stop the inverter. (3-phase 200V 90kW or more, 3-phase 400V 90kW or more) FLS O
Charging circuit fault| The charging circuit fault in the inverter is detected to stop the inverter. (3-phase 200V 45kW or more, 3-phase 400V 55kW or more) PLF O
Electronic _The inverter is stopped with an electronic thermal function set to protect the motor. oL i o F10
_5 thermal « The standard motor is protected at all the frequencies.
© « The inverter motor is protected at all the frequencies.
% * The operation level and thermal time constant can be set. F11,F12
S |PTC thermistor | APTC thermistor input stops the inverter to protectthemotor. GH4 O H26,H27
§ * The PTC thermistor is connected between terminals V2 and 11 to set switches and function codes on the control PC board.
§ Overload early Warning signal is output at the predetermined level before stopping the inverter with the electronic thermal - - E34,E35
warning function to protect the motor.
Stall prevention | This is protected when the instantaneous overcurrent imitworks. - - H12
« Instantaneous overcurrent limit: operates when the inverter output current goes beyond the instantaneous
overcurrent limiting level, and avoids tripping (during acceleration and constant speed operation).
Alarm relay output The relay signal is output when the inverter stops upon an alarm. - (@] E20,E27
(for any fault) <Alarm reset> E01 to E05
The key or digital input signal (RST) is used to reset the alarm stop state. E98, E99
<Storage of alarm history and detailed data>
Up to the last 4 alarms can be stored and displayed.
Memory error Data is checked upon power-on and data writing to detect any fault in the memory and to stop the inverter ifany. | =~ / O
Keypad The keypad (standard) or multi-function keypad (optional) is used to detect a communication fault between | £ -~ O F02
communication error| the keypad and inverter main body during operation and to stop the inverter.
CPU error Detects a CPU error or LS| error caused by noise. E-3 O
Option communication error | When each option card is used, a fault of communication with the inverter main body is detected to stop the inverter. E-Y
Option error When each option card is used, the option card detects a fault to stop the inverter. EF5
STOP key Pressing the@ key on the keypad or entering the digital input signal will forcibly | £~ 5 O H96
priority decelerates and stops the motor even if the operation command through signal input or
communication has been selected.
Operation error Start check If the operation command is entered in the following cases, [ - 5 will be displayed on the
LED monitor to prohibit operation.
« Power-on
+ Alarm reset (&) key ON)
* The link operation selection "LE" is used to switch operation.
Tuning error When tuning failure, interruption, or any fault as a result of turning is detected while tuning for motor constant. -7 O P04
RS-485 When the connection port of the keypad connected via RS-485 communication port to detects a| £~ O
communication error| communication error, the inverter is stopped and displays an error.
Data save error upon undervoltage | When the undervoltage protection works, an error is displayed if data cannot be stored. E-F O
RS-485 communication| When an optional RS-485 communication card is used to configure the network, a fault of communication | /=~ O
error (optional) with the inverter main body is detected to stop the inverter.
LSl error When an error occurred in the LS| on the power supply printed circuit board, the inverter stops. E-H O
Retry When the motor is tripped and stopped, this function automatically resets the tripping state and restarts - - H04,H05
operation.(The number of retries and the length of wait before resetting can be set.)
Surge protection The inverter is protected against surge voltage intruding between the main circuit power line and ground. — —
Command loss A loss (broken wire, etc.) of the frequency command is detected to output an alarm and continue operation at - — E65
detection the preset frequency (set at a ratio to the frequency before detection).
Momentary power « A protective function (inverter stoppage) is activated upon a momentary power failure for 15msec or longer. - - F14
failure protection « If restart upon momentary power failure is selected, the inverter restarts upon recovery of the voltage within the set time. H13 to H16
Active drive = = H70

The inverter output frequency is reduced to avoid tripping before heat sink overheating or tripping due to an
e IsTNy]

overload (alarm indication: /i~ /jor i i/ ).

Note : The item indicated with A in the alarm output (30A, B, C) column may not be issued according to some function code settings.
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standard inverter (5.5kW

Power supply
voltage

Type

Three-phase

200V

FRNO.75F18-2A
FRN1.5F1S-2A
FRN2.2F18-2A
FRN3.7F1S-2A
FRN5.5F1S-2A

Three-phase

400V

FRNO.75F1S-4A
FRN1.5F1S-4A
FRN2.2F1S-4A
FRN3.7F1S-4A
FRN5.5F1S-4A

H3

H2

D2

H1

Power supply Tee Dimensions (mm)
voliage W Wi [w2[wa|[wa| H |HT]H2 | H3 D1 ENEE
FRN7.5F15-2A
FRN11F1S-2A | 220 | 196 |63.5|46.5|46.5 | 260 | 238 | 17| 16 1185 s
Three-phase | FRN15F1S-2A 136.7 | 21
200V | FRN18.5F15-2A 34 | 42
FRN22F1S2A | 250 | 226 | 67 | 98 | 58 | 400 | 378 | 1062 2 85
FRN30F15-2A — | =1= — = — =
FRN7.5F15-4A
FRNT1F1S4A | 220 | 196 |63.5|46.5|46.5 | 260 | 238 | 417 16 1185 27 | 34
Three-phase | FRN15F1S-4A 136.7 | 21
400V |FRN18.5F1S-4A 34 | 42
FRN22F1S-4A | 250 [226 | 67 | 58 | 58 | 400 | 378 | 1862| 2 85
FRN30F1S-4A — == — = —_ =

Power supply Type Dimensions (mm)
voltage w W1 H H1 D D1 D2 M | N
FRN37F1S-2A 320 | 240 | 550 | 530 [ 255 140
FRN45F1S-2A
Three-phase | FRN55F1S2A | 355 | 275 | 1% | 595 | 579 | "5 | 455 10| 10
200V FRN75F1S-2A 740 | 720
FRNIOF1S-2A 530 | 430 [ 750 | 720 | 380 | 240 | o 25]
FRN110F1S2A | 680 | 580 | 880 | 850 | 395 | 255 3x$15
FRN37F1S-4A
FRN45F 1S-4A 320 | 240 | 550 | 539 | 2 115 140 ol 10
FRN55F1S-4A 270 155
FRN75F1S-4A 355 | 275 | 615 | 595
FRN9OF1S-4A
FRNTIOF1S.4A 740 | 720 | 300 | 145 | 155
FRN132F1S-4A 315 | 135 | 180
Theesphase | FRN1GOFIS4A | oo | a0 740 | 710 2x$10| 10
400V FRN200F1S-4A 1000 | g7o | 360 | 180 | 180
FRN220F1S-4A
FRN280F1S-4A 100 | 90 | 30 | 200
FRN315F1S-4A | coo | gon 415
FRN355F 1S-4A
FRN400F1S-4A 180 15
FRN450F 1S-4A 1400 | 1370 | 440 260
FRN500F1S-4A | 880 | 780 x5
FRN560F 1S-4A
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Power suppl
voltage y TRLEE
FRNO.75F1H-2A
FRN1.5F 1H-2A
Three-phase FRN2.2F 1H-2A
200V FRN3.7F1H-2A
FRN5.5F 1H-2A
FRNO.75F1H-4A
FRN1.5F 1H-4A
Three-phase
ee-ph FRN2.2F 1H-4A
FRN3.7F1H-4A
FRN5.5F 1H-4A

Inverter main body with built-in DCR (7.5 to 30kW)

Power supply T Dimensions (mm)
voliage W [Wi[w2[wa[wa| H [H1] D | D1]D2]|¢A | 4B
FRN7.5F1H-2A
FRNT1F1H-2A | 220 | 160 | 63.5 | 46.5 |46.5| 440 | 415 55| 16 | 27 | 34
Three-phase FRN15F1H-2A 2005 | 21
200V FRN18.5F 1H-2A 260 42
FRN22FTH2A | 250 | 190 | 66 | 59 | 59 | 600 | 575 202] 7 | 3
FRN30F1H-2A 48
FRN7.5F 1H-4A
FRNT1F1H-4A | 220 | 160 | 63.5 | 46.5 |46.5| 440 | 415 055 16 | 27 | 34
Three-phase FRN15F1H-4A 260 2005 | 21
400V FRN18.5F 1H-4A 42
FRN22F1H-4A | 250 | 190 | 66 | 59 | 59 | 600 | 575 202] 7 | 3
FRN30F1H-4A 8

Power supply Type Dimensions (mm)

volage Wi [ W2 [ W3] H [ H1 ][ H2 ][ H3 | D | D1
FRN37F1H-2A | 355 | 336 | 320 | 240 | 770 | 750 | 477 | 220 | 255 | 140

Three-phase | FRN45F1H-2A |

200 FRNS5F1H-2A | 390 | 371 | 355 | 275 | 890 | 830 | 542 | 238 | 574 | 455
FRN75F1H-2A 1000 | 980 | 667 | 260
FRN37F1H-4A

Threephase |__FRN45F1H-4A | 395 | 336 | 320 | 240 | 774 | 750 | 477 | 220 | 255 | ™0

400V FRN55F1H-4A
FRN75F1H-4a | 990 | 371 | 355 | 275 ["850 | g0 | 642 | 285 | 270 | 190
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Inverter main body with built-in EMC filter (5.5kW or smaller)
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Power supply
voltage

Type

Three-phase

FRNO.75F1E-2A
FRN1.5F1E-2A
FRN2.2F1E-2A

200v FRN3.7F1E-2A
FRN5.5F1E-2A
FRNO.75F1E-4A
™ h FRN1.5F1E-4A
ree-phase ~
400V FRN2.2F1E-4A

FRN3.7F1E-4A
FRNS5.5F1E-4A

Power supply

Dimensions (mm)

Type

voltage W W1 H H1 D
FRN7.5F1E-2A

Three-phase FRN11F1E-2A 220 160 440 415 260
200v FRN15F1E-2A
FRN7.5F1E-4A

Three-phase FRN11F1E-4A 220 160 440 415 260
AoV FRN15F1E-4A

Keypad (standard accessory)
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Inverter main body of waterproof type (IP54) (5.5kW malle
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Power supply
voltage

Type

Three-phase
200V

FRNO.75F1L-2A

FRN1.5F1L-2A
FRN2.2F1L-2A
FRN3.7F1L-2A
FRN5.5F1L-2A

Three-phase
400V

FRNO.75F1L-4A

FRN1.5F1L-4A
FRN2.2F1L-4A
FRN3.7F1L-4A
FRNS5.5F1L-4A

Power supply Type Dimensions (mm)

voltage W wi[w2|[ H[HI [H2[H3[H4[ D[ cC [ s
FRN7.5F1L-2A
FRNT1F1L-2A 300 | 200 | 50 | 600 | 580 550 280
FRNT5F1L-2A

Three-phase | FRN18.5F1D-2A 10 25 10115

200V FRN22F1D-2A 350 | 290 | 30 | 800 | 780 750 320
FRN30F1D-2A
FRN37F1D-2A 400 | 360 | 20 [1100[1073[  "[1030] 5 | 18
FRN45F1D-2A 450 | 400 | 25 | 12801250 1210 360
FRN7.5F1L-4A
FRNT1F1L-4A 300 | 200 | 50 | 600 | 580 550 280
FRN15F1L-4A 10 25 0| 15
FRN18.5F1L-4A
FRN22F1L-4A 350 | 290 | 30 | 800 | 780 750

Thfi%'gvhase FRN30F1L-4A 320
FRN37F1L-4A
FRNAEFILAA 400 | 360 | 20 |1100|1073 1030
FRN55F1L-4A 15 35 15 18
FRNTSFIL4A 450 | o0 | o5 |1170[1140 1100 350
FRN9YOF1L-4A 450 1280 | 1250 1210 360
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Wiring Diagram

The following diagram is for reference only. For detailed wiring diagrams, refer to the Instruction Manual.

Hl Keypad operation

D&Eﬁﬁg;?f( HRun/Stop operation and frequency setting on the keypad
G [Wiring procedure]
S nEALcccBB or (’:cétea) i (1) Wire the inverter main power circuit.
230 wyzz = —x e e O LR ‘ [Operation method]
o Ii?ég?;{rfase_ix/i/ e FoL2/s Ve (1) Run/Stop : Press@or@key on the keypad.
380 to 480V FoLam we (2) Setting frequency : Set the frequency with @) or @ key.
soreorz L T Lo ro [ I I ] | Note1: When connecting a DC REACTOR (DCR option), remove the jumper bar
(Noted) —o 10 \ from across the terminals [P1] and [P (+)]. The DCR is a standard
Grounding ! o @c | Grounding terminal accessory for 75kW or larger capacity inverters. It must be connected
terminet @f;f ! when provided.
I - 30C Note2: Install a recommended molded-case circuit-breaker (MCCB) or an earth-
| 12) — Eﬁgj \} Alarm relay output leakage circuit-breaker (ELCB) (with an overcurrent protection function) in
3| Iy P the primary circuit of the inverter to protect wiring. At this time, ensure that
é g seTE :LA \J Relay output the circuit breaker capacity is equivalent to or lower than the
2 : I recommended capacity.
: [c1] \ Note3: Install a magnetic contactor (MC) for each inverter to separate the inverter
: o | form the power supply, apart from the MCCB or ELCB, when necessary.
‘ [FMA] | Connect a surge suppressor in parallel when installing a coil such as the
| 1 MC or solenoid near the inverter.
| [FMP] : Note4: Connect the control circuit with the main circuit power supply to bring the
| | inverter in a waiting state. If this terminal is not connected, the inverter
| :E‘Q’\?)’ : can still be operated with the application of main power.
S| e |
g | (X1) \ .
Eﬂ I &gg P Fg‘
| & Selils
Ry <CMY> ¢ | %
! (PLC) : 2

ERun/Stop operation and frequency setting through external signals

[Wiring procedure]
(1) Wire both the inverter main power circuit and control circuit.
(2) Set / (external signal) at function code ~{Z. Next, set/ (voltage input (terminal
12) (0 to +10VDC)), ~(current input (terminal C1) (+4 to 20mADC)), or other
value at function code ~{J /.

Power supply [
;g[)effz'fgve _’“ o [Operation method]
50060Hz A 1) Run/Sto| : Operate the inverter across terminals FDW and CM short-
p P!
ey = w circuited, and stop with open terminals.
50/60Hz Lo Ro [ I 'I ':l i (2) Frequency setting : Voltage input (0 to +10VDC), current input (+4 to 20mADC)
(Noted) 1 & 10 | Note1: When connecting a DC REACTOR (DCR option), remove the jumper bar
I
) | | » » from across the terminals [P1] and [P (+)]. The DCR is a standard
g‘r’;gg:"g@ Sc Se JG’°”"d'"g terminal accessory for 75kW or larger capacity inverters. It must be connected
e ey [ ———— | oo when provided.
variable resistor co ! Note2: Install a recommended molded-case circuit-breaker (MCCB) or an earth-
I casaleition [ “30a] | G:;'Z'nfe;:m‘f;mDU' leakage circuit-breaker (ELCB) (with an overcurrent protection function) in
5| SEHmOE e | Y the primary circuit of the inverter to protect wiring. At this time, ensure that
2 p! ry p 9
8| Voliage input for [ J Relay output the circuit breaker capacity is equivalent to or lower than the
& | setting O to 10vde recommended capacity.

|
I
| Note3: Install a magnetic contactor (MC) for each inverter to separate the inverter
| form the power supply, apart from the MCCB or ELCB, when necessary.

: Connect a surge suppressor in parallel when installing a coil such as the

. MC or solenoid near the inverter.

: Note4: Connect the control circuit with the main circuit power supply to bring the

! inverter in a waiting state. If this terminal is not connected, the inverter
I
|
I
|
I
|
I

Current input for [(+) : -
0 —S=== 1y 1]

setting 4 to 20mAdc

Analog meter

Digital frequency meter

can still be operated with the application of main power.

Note5: Frequency can be set by connecting a frequency setting device (external
potentiometer) between the terminals 11, 12 and 13 instead of inputting a
voltage signal (0 to +10V DC, 0 to +5V DC or +1 to +5V DC) between the
terminals 12 and 11.

Note6: For the control signal wires, use shielded or twisted wires. Ground
shielded wires. To prevent malfunction due to noise, keep the control
circuit wiring away from the main circuit wiring as far as possible
(recommended: 10cm or more). Never install them in the same wire duct.

[ ———— — When crossing the control circuit wiring with the main circuit wiring, set

them at right angles.

Digital input

<Y1>
<Y2>
<Y3>
<CMY>

Transistor output




Terminal Functions

B Terminal Functions

Digital input

command

ON across (HLD) and CM: The inverter self-holds FWD or REV signal.

The output frequency drops

. . . Related
E Symbol Terminal name Functions Remarks el
« | L1/R,L2/S,L3/T | Power input Connect a three-phase power supply.
E R0,TO Auxiliary control power input | Connect a single-phase power supply.
E R1,T1 Auxiliary fan power There is no need to connect during normal operation. Use these terminals for applications combined
c input with a high power-factor PWM converter with power regeneration function or the like.
g uvw Inverter output Connect a three-phase motor.
P(+),P1 For DC REACTOR Connect the DC reactor (DCR).
P(+),N(-) For DC bus connection | Used for DC bus connection.
oG Grounding Terminal for inverter grounding Two terminals are provided.
13 Potenti power supply | Used for frequency setting device power supply (variable resistance: 1 to 5kQ) (10V DC 10mA DC max.)
12 Voltage input Used as a frequency setting voltage input. Input impedance: 22kQ F18
0 to +10V DC/0 to 100% (0 to +5V DC/0 to 100%) Maximum input: +15V DC C32to C34
(Inverse operation)| +10 to 0V DC/0 to 100% E61
2
':E (Analog input monitor)| The peripheral analog signal can be displayed on the keypad. (Displaying coefficient: valid)
nic1 Current input Used as a frequency setting current input. Input impedance: 250Q F18
3 4 to 20mA DC/0 to 100% Maximum input: 30mA DC C37 to C39
S 20 to 4mA DC/0 to 100% E62
g
<
* (Analog input monitor)| The peripheral analog signal can be displayed on the keypad. (Displaying coefficient: valid)
V2 Analog setting voltage input | Used as a frequency setting voltage input. Input impedance: 22kQ F18
0 to +10V DC/0 to 100% (0 to +5V DC/0 to 100%) Maximum input: +15V DC C42 to C44
+10to0VDCOto 100% ] E63
(Analog input monitor)| The peripheral analog signal can be displayed on the keypad. (Displaying coefficient: valid)
1" Analog common Common terminal for frequency setting signals (12, 13, C1, V2, FMA) Isolated from terminals CM and CMY.
Two terminals are provided.
X1 Digital input 1 The following functions can be set at terminals X1 to X5, FWD and REV for ON state EO01
X2 Digital input 2 signal input. Source current: 2.5 to 5mA E02
X3 Digital input 3 <Common function> . - ) Voltage level: 2V [E03
X4 Digital input 4 . Slnk'anld source are changeable using the t'>U|It?|n slldmg switch. OFF state 'E04
X5 Digitallinputis *ON tlr_nlng can be changed betweer_1 shlort-cwc.wt of terminals X1 and CM and | Allowable leakage current: EO05
= open circuits of them. The same setting is possible between CM and any of the | Smaller than 0.5mA —
FWD Forward operation command| g minals among X2, X3, X4, X5, FWD, and REV. Voltage: 22 to 27V |E98
REV Reverse operati d E99
This function can be set only for the
,,,,,,,,, (REV) torminals FWDandREV. |
(SS1) | Multistep freq. Multistep frequency CO05 to C11
(SS2)| selection B T P e e
(SS4) (ss2) ~ [onfon] | - [on]on
__(ss4) - - - |[ON|ON|ON|ON
(HLD) | 3-wire operation stop | Used for 3-wire operation.

JO1 to JO6
J10 to J19

JO1 to JOB
J10 to J19
g
F21, F22
Jo2
Line/inverter switching J22
,,,,,,,,,,,,,,,, _sequence(60Hz) ______|
,,,,, (FR2/FR1)| Operation command 2/1 Foz
|______(FWD2) | Forward rotation/stop.command 2 | Forward operation upon ON across (FWD) and CM. Deceleration and stop upon OFF. (Second operation command) | . . | __________.
(REV?2) | Reverse operation/stop command 2 | Reverse operation upon ON across (REV) and CM. Deceleration and stop upon OFF. (Second operation command
PLC PLC terminal Connect to PLC output signal power supply. Common for 24V power. +24V 50mA max.
CM Common Common terminal for digital input signal Isolated from terminals 11 and

CMY .Two terminals are provided.
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Terminal Functions

B Terminal Functions

An active signal is issued at output frequencies above a preset detection level
| The signal is deactivated if the output frequency falls below the detection

level.

Zg Symbol Terminal name Functions Remarks Re]ated
Z function code
'g'_ FMA Analog monitor The output style can be selected between DC voltage (0 to 10V) and DC current (4 to 20mA). | In the case of voltage output, up to two analog voltmeters | F29 to F31
‘g‘ One of the following items can be output in the selected output style. (0to 10Vdc, input impedance: 10k) can be connected.
> « Output frequency. * Output current.  Output voltage. « Output torque. « Load factor. In the case of current output, analog ammeters (up to
% * Input power. ¢ PID feedback value. < DC link circuit voltage. + Universal AO. 5000) can be connected.
& + Motor output. + Analog output test. «PID command. < PID output Gain adjustment range: 0 to 200%
§_ FMP Pulse monitor One of the following items can be output in a pulse frequency. Up to two analog voltmeters (0 to F33 to F35
§ « Output frequency. + Output current. + Output voltage. * Output torque. + Load factor. | 10Vdc, input impedance: 10kQ2) can be
3 + Power consumption. « PID feedback value. < DC link circuit voltage. * Universal AO. | connected. (Driven at average voltage)
N * Motor output. + Analog output test. + PID command. < PID output Gain adjustment range: 0 to 200%

(PLC) Transistor output power |  Power supply for a transistor output load.(24Vdc 50mAdc Max.)(Note: Same terminal as digital input PLC terminal) | Short circuit across terminals CM and CMY to use.

Y1 Transistor output 1 The following functions can be set at terminals Y1 to Y3 for signal output. Max. voltage: 27Vdc, max. current: E20

Y2 Transistor output 2 « The setting of "short circuit upon active signal output" or "open upon active signal output" is possible. | 50mA, leak current: 0.1mAmax., ON | g1

Y3 Transistor output 3 « Sink/source support (switching unnecessary) voltage: within 2V (at 50mA) E22

(RUN) | Inverter running (speed exists) | An active signal is issued when the inverter runs at higher than the starting frequency.

« Fuji's special inverter protocol
« SX protocol for PC loader

(ALM) | Alarm relay output (for any fault) | An alarm relay output (for any fault) signal is issued as a transistor output signal.
cmy Transistor output common | Common terminal for transistor output The terminal is isolated from terminals 11 and CM.
'g'_ Y5A,Y5C General-purpose relay | * Multi-purpose relay output; signals similar to above-mentioned signals Y1 to Y3 can be selected. | Contact capacity:250 V AC, 0.3A, cos$=0.3| E24
‘g’ output + An alarm output is issued upon either excitation or no excitation according to selection. +48 V DC, 0.5A
G| 30A,30B,30C | Alarm relay output (for | + Ano-voltage contact signal (1c) is issued when the inverter is stopped due to an alarm. E27
‘g’ any fault) + Multi-purpose relay output; signals similar to above-mentioned signals Y1 to Y3 can be selected.
o + An alarm output is issued upon either excitation or no excitation according to selection.
§|— RJ45 connector for One of the following protocols can be selected. Power (+5V) is supplied to the H30
_‘g connection with the * Modbus RTU keypad. y01 to y20
é keypad « Protocol exclusively for keypad (default selection) y98, y99
£
o
o




B Terminal Arrangement

@® Main circuit terminals

Pov\v/ghgggply g‘iﬂﬁm)mm Inverter type  [Reference Fig- A Fig- H
Three-phase 0.75 | FRNO.75F1CJ-2A ki it
200V 15 | FRN1.5F10-2A fIE[e]e 8o]e;
22 |FRN2.2F10-2A | Fig. A b bt 218181818
37 |FRN3.7F10-2A Charge lamp |O O
oG6|O&a L1/R [ L2/S | L3/T
55 |FRN5.5F10-2A Eﬂg
75 | FRN7.5F1C-2A
11 FRN11F10-2A | Fig. B s
15 FRN15F1CJ-2A .
185 |FRNIBSFIO2A O
22 |FRN22FIO2A | | 9 Charge lamp
30 FRN3OF1CJ-2A | Fig.D
37 FRN37F1CJ-2A | Fig. E L RL siL3 Tlel |e|e|€w’|
45 FRN45F1C]-2A
55 FRN55F1C-2A | Fig. G KA
75 FRN75F100-2A
90 FRN9OF1CJ-2A | Fig. J Fio. =
110 FRN110F10-2A| Fig. K G -
Thieephase|  0.75 | FRNO.75F1L14A ol | |

R0|
400V 15 | FRN1.5F10-4A Charge lamp
22 |FRN2.2F10-4A | Fig.A Lirl sl s
3.7 FRN3.7F1CJ-4A U RLZ s|L3 T|€B| N |€u’|€v’|€w’| I
55 | FRN5.5F1C-4A

75 |FRN75FI04A & ﬁ ﬁ

11 FRN11F1C-4A | Fig. B
15 FRN15F1C-4A Fig. D Fig- K
185 | FRN18.5F1C14A
22 FRN22F1CJ-4A

1
- ©
30 |FRN3OFILI4A | Fig.D
7 [FRNGTFIDAA |
45| FRN4SFICI4A EG) SIEEIEEER
[+]

55 FRN55F1CJ-4A Fig. F LR[S | LT PP [NO) | o,

E

p—
© C
£ .0
ES
(]
i

S
Fig. C O, Charge lamp

75 FRN75F1CJ-4A

90 FRNOOF1CI-4A

O
110 |FRToF4a| (96 PO E Fle-t

132 FRN132F1J-4A| Fig. H

160 FRN160F1]-4A o100 OO0 1
200 FRN200F1CJ-4A| Fig. | LI/RIL2/S | L3/T ulviuw LR
220 FRN220F1C]-4A <P_—1> P<(:>) N<(:>)
280 | FRN28OF1CJ-4A = 5 oy
0 Fig. L O O 00 o
315 FRN315F100-4A Y Y Y
355 FRN355F1CJ-4A Fig. M
400 FRN400F1CJ-4A Fig. F Fig. M
450 FRN450F1C1-4A
500 FRN500F1C]-4A| Fig. N
560 FRN560F1C1-4A LR
O|o0 O
Note: Substitute "C1" in the inverter model number with an alphabetic letter. LURJLYS LS LIR
i .
S (Standard type) Pl P(+) NG
E (EMC filter built-in type) O ] O o] |loo]|lo o
H (DC REACTOR built-in type) Py
L or D (Waterproof type)
Fig. G Fig. N
Q1010
LI/R | L2/s | L3/T “C’)R
L1R O

@ Control circuit terminals (common to all models)

Y5
[30C] il
S OO0 SO
Y5A | Y5C | Y3 V2 | FMA | FMP
€D€B|€B€B€D€B€B€B€B€B€B
30B| Y1 | Y2 ]| cC1 11 |PLC| X1 X2 | X3
QIO SO OO OO
A | 30C [CMY | 11 12 13 | CM |FWD[REV| CM

Terminal sizes: M3



Keypad Operations

B Keypad switches and functions

LED monitor Operation mode display
When the motor is running or stopped: During keypad operation:
The monitor displays parameters such as output frequency, When function code [F1 177 ]is| T 4] , HRREIEERE
set frequency, motor speed, load shaft speed, output voltage, (keypad operation), the green KEYPAD CONTROL LED
output current, and input power. lights up.
Alarm mode: During operation:
The monitor shows the alarm description with a fault code. g i The green RUN LED lights up.
Program/Reset key Unit display
Used to change the mode. The‘unit‘ of. thg data displayed at the LED
Programming mode: mq?lﬁ):hlsdmdllcategd Ltlse the key to
Used to shift the digit (cursor movement) to switeh the displayed data.
set data.
Alarm mode: Run key
Resets a trip. Used to start the operation.
While the motor is stopped:
Function/Data select key e This key is invalid if the function code[F]_Z1Z]
Used to change the LED monitor and to is set to[ | | /| (operation by external signals).
store the function code and data. Stop key
Used to stop the operation.
UpIDown keys During operation:
During operation :Used to increase or decrease the T ) F li EEEE .
~  frequency or motor speed. -tl)-;"leignlgl |2I\éja:|a<1|;§ the function code |- issettol || | i[(operation
M ‘Used to indicate the function code The inverter stops when the function code is set to or
number or to change data set value. EEERE

B Monitor display and key operation

Operation mode Programming mode Running mode Alarm mode
Monitor, keys STOP \ RUN STOP \ RUN
Function Displays the function code or data. Displays the output frequency, set frequency, loaded motor | Displays the alarm
speed, required power, output current, and output voltage. | description and alarm history.
Display | ON Blinking ‘ ON Blinking/ON
Function The program mode is indicated. Displays the unit of frequency, output current, None
required power, speed, and line speed.
PRG.MODE Froquency gloR0 oy ON 90 pCRIA Tlaw ON
DHZ DA Dkw Im‘ indication /min [ m/min indication r/min || m/min
§ [LetminLmimin] by pray Mz (1A EKWON o OFF
.E r/min_|[m/min Curent mkw on o ,Wlkw Blink
& indication | /min || m/min indication | /min J[m/min or lit
0 KEYPAD | Function Operation selection (keypad operation/terminal operation) is displayed.
CONTROL | pisplay Lit in keypad operation mode
Function| Absence of operation | Presence of operation | Absence of operation Presence of operation Stoppage due to trip is
command is displayed.| command is displayed.| command is displayed. command is displayed. |displayed.
O If an alarm occurs during
RUN ) ’ . . . operation, unlit during keypad
Display |[_JRUN unlit [CIRUN lit [JRUN unlit [TJRUN lit Gperatonior i during el
block operation.
Switches to running mode Switches to programming mode Releases the trip and
% Function——— - - switches to stop mode
Digit shift (cursor movement) in data setting or running mode.
% Functi Determines the function code, stores Switches the LED monitor display. Displays the operation
7 unction . .
S and updates data. information.
§ g Funci Increases/decreases the function code Increases/decreases the frequency, Displays the
unction| ang data. motor speed and other settings. alarm history.
. . Starts running (switches to . .
@ Function| Invalid running mode (RUN)). Invalid Invalid
" . Deceleration stop (Switches . Deceleration stop (Switches .
@ fjiiction) Invalid to programming mode STOP). Invalid to running mode STOP). Invalid

This keypad supports a full menu mode which allows you to set or display the following information:
Indication and setting change of changed function code, drive monitor, /O check, maintenance information, and alarm information.
For concrete operation methods, refer to the FRENIC-Eco Instruction Manual or User's Manual.



Function Settings

B Function Settings
OF codes: Fundamental Functions

. Incre- .. | Data Default
Code Name Data setting range ment | YNt copying setting
F 011 | Data Protection 0 : Disable data protection — — Y 0
1 : Enable data protection
£ || Frequency Command 1 0 : Enable &/ @ keys on keypad — — Y 0
1 : Enable voltage input to terminal [12] (0 to 10 VDC)
2 : Enable current input to terminal [C1] (4 to 20 mA DC)
3 : Enable sum of voltage and current inputs to terminals [12] and [C1]
5 : Enable voltage input to terminal [V2] (0 to 10 VDC)
7 : Enable terminal command (UP) / (DOWN) control
8¢ | Run Command 0: @/& keypad operation (Rotational direction conforms to the digital input signal) | — —_ Y 2
1 : External signal (digital input signal)
2. @/ keypad operation (FWD)
3: 09 keypad operation (REV)
03 | Maximum Frequency 25.0 to 120.0 0.1 Hz Y Refer to table below.
F04 | Base Frequency 25.0 to 120.0 0.1 Hz Y Refer to table below.
05 | Rated Voltage 0 : Output a voltage in proportion to input voltage 1 \% Y2 Refer to
at Base Frequency 80 to 240V: Output a voltage AVR-controlled (for 3-phase 200 V series) table below.
160 to 500V: Output a voltage AVR-controlled (for 3-phase 400 V series)
07| Acceleration Time 1 0.00 to 3600s Note: Entering 0.00 cancels the acceleration time, requiring external soft-start. | 0.01 s Y 20.0
F 0 | Deceleration Time 1 0.00 to 3600s Note: Entering 0.00 cancels the deceleration time, requiring external soft-stop. | 0.01 s Y 20.0
049 | Torque Boost 0.0 to 20.0 (Percentage of the rated voltage at base frequency (F05)) 0.1 % Y Refer to
Note: This setting is effective when F37 =0, 1, 3, or 4. table below.
10| Electronic Thermal Overload Protection for Motor | 1 : For general-purpose motors with built-in self-cooling fan — — Y 1
(Select motorcharacteristics) | 2 : For separately excited motor fan
Fiil (Overload detection level) | 0.00: Disable 0.01 A Y1 100% of the motor
1to 135% of the rated current (allowable continuous drive current) of the motor Y2 rated current
Fic (Thermal time constant) | 0.5 to 75.0 0.1 min Y 5 (22 kW or below)
10 (30 KW or above)
F 14 | Restart Mode after 0 : Disable restart (Trip immediately without restart) —_ — Y 1
Momentary Power Failure 1 : Disable restart (Trip after a recovery from power failure without restart) (0) 2
(Mode selection) | 3 : Enable restart (Continue to run, for heavy inertia or general loads)
4 : Enable restart (Restart at the frequency at which the power failure occurred, for general loads)
5 : Enable restart (Restart at the starting frequency, for low-inertia load) »
£ 15 | Frequency Limiter (High) 0.0 to 120.0 0.1 Hz Y 70.0 S
Fib (Low) 1 0.0 to 120.0 01 [ Hz | Y 0.0 ®
F 18 | Bias (Frequency command 1) -100.00 to 100.00 ™ 0.01 % Y 0.00 ol
F20 | DC Braking (Braking start frequency) | 0.0 to 60.0 0.1 Hz Y 0.0 9
£2! (Braking level) | 0 to 60 (Rated output current of the inverter interpreted as 100%) 1 % Y 0
Fee (Braking time) | 0.00 : Disable  0.01 to 30.00 0.01 s Y 0.00
F3 | Starting Frequency 0.1t0 60.0 0.1 Hz Y 0.5
£ 25 | Stop Frequency 0.1 to 60.0 0.1 Hz Y 0.2 §5
F25 | Motor Sound 0.75to 15 (22 kW or below) "1 1 kHz Y 2 'g é
(Carrier frequency) | 0.75 to 10 (30 to 75 kW) (15/10/6) *2 = 3",
0.75 to 6 (90 kW or above)
Fan (Tone) | 0: Level O (Inactive) — — Y 0
1:Level 1
2:Level 2
3:Level 3
25 | Analog Output [FMA] 0 : Output in voltage (0 to 10 VDC) — — Y 0
(Mode selection) | 1 : Output in current (4 to 20 mA DC)
F30 (Output adjustment) | 0 to 200 1 % Y 100
Fai Select a function to be monitored from the followings. — — Y 0
(Function) | 0 : Output frequency
2 : Output current
3 : Output voltage
4 : Output torque
5 : Load factor
6 : Input power
7 : PID feedback value (PV)
9 : DC link bus voltage
10 : Universal AO
13 : Motor output
14 : Test analog output
15 : PID process command (SV)
16 : PID process output (MV)
F 33 | Pulse Output [FMP] "3 25 to 6000 (Pulse rate at 100% output) 1 p/s Y 1440
Faq (Pulse rate) | 0 : Output pulse rate (Fixed at 50% duty) 1 % Y 0
(Duty) | 1 to200: Voltage output adjustment (Pulse rate is fixed at 2000 p/s. Adjust the maximum pulse duty.)




B Function Settings
OF codes: Fundamental Functions

. Incre- . Data Default
Code Name Data setting range . Unit copying?  setting
F 345 | Terminal FMP Select a function with the code number from the followings. — — Y 0
(Function) | 0 : Output frequency
2 : Output current
3 : Output voltage
4 : Output torque
5 : Load factor
6 : Input power
7 : PID feedback value (PV)
9 : DC link bus voltage
10 : Universal AO
13 : Motor output
14 : Test analog output
15 : PID process command (SV)
16 : PID process output (MV)
£ 37 | Load Selection/ 0 : Variable torque load (increasing in proportion to square of speed) — — Y 1
Auto Torque Boost/ 1 : Variable torque load (Higher startup torque required)
Auto Energy Saving 2 : Auto-torque boost
Operation 3 : Auto-energy saving operation(Variable torque load)
4 : Auto-energy saving operation(Variable torque load)
(Higher startup torque required)Note:Apply this setting to a load with short acceleration time.
5 : Auto-energy saving operation(Auto torque boost)Note: Apply this setting to a load with long acceleration time.
F43 | Current Limiter 0 : Disable (No current limiter works.) — —_ Y 0
(Mode selection) | 1 : Enable at constant speed (Disabled during acceleration and deceleration)
2 : Enable during acceleration and at constant speed
£y (Level) | 20 to 120 (The data is interpreted as the rated output current of the inverter for 100%.) 1 % Y 110
OE codes: Extension Terminal Functions
Code Name Data setting range Incre- | ;¢ | Data Default
ment pying2|  setting
£0 1 | Terminal (Function) [X1] | Select a function with the code number from the followings. — — Y 6
£07 | Terminal X2 (1J ﬂgg?g : ge:ect mu:tistep Erequency gtep 8 or ;g gg;g — — Y 7
T f : Select multistep frequency (Step 0 or _ _
% $erm!na: [iil 2 (1002) : Select multistep frequency (Step 0 or 7) (SS4) z 181
S| UETHATITE [X4] | 6 (1006) : Enable 3-wire operation (HD) |-—— | —
£45 | Terminal [X5] | 7 (1007) : Coast to a stop (BX) | — = Y 35
8 (1008) : Reset alarm (RST)
9 (1009) : Enable external alarm trip (THR)
11 (1011) : Switch frequency command 2/1 (Hz2/Hz1)
13: Enable DC brake (DCBRK)
15: Switch to commercial power (50 Hz) (SW50)
16: Switch to commercial power (60 Hz) (SW60)
17 (1017) : UP (Increase output frequency) (UP)
18 (1018) : DOWN (Decrease output frequency) (DOWN)
19 (1019) : Enable write from keypad (Data changeable) (WE-KP)
20 (1020) : Cancel PID control (Hz/PID)
21 (1021) : Switch normal/inverse operation (IVS)
22 (1022) : Interlock (IL)
24 (1024) : Enable communications link via RS485 or field bus (option) (LE)
25 (1025) : Universal DI (U-DI)
26 (1026) : Select starting characteristics (STM)
30 (1030) : Force to stop (STOP)
33 (1033) : Reset PID integral and differential components  (PID-RST)
34 (1034) : Hold PID integral component (PID-HLD)
35 (1035) : Select local (keypad) operation (LOC)
38 (1038) : Enable to run (RE)
39: Protect motor from dew condensation (DWP)
40 : Enable integrated sequence to switch
to commercial power (50 Hz) (ISW50)
41 : Enable integrated sequence to switch
to commercial power (60 Hz) (ISW60)
50 (1050) : Clear periodic switching time (MCLR)
51 (1051) : Enable pump drive (motor 1) (MEN1)
52 (1052) : Enable pump drive (motor 2) (MEN2)
53 (1053) : Enable pump drive (motor 3) (MEN3)
54 (1054) : Enable pump drive (motor 4)
87 (1087) : Switch run command 2/1 (FR2/FR1)
88: Run forward 2 (FWD2)
89: Run reverse 2 (REV2)

The codes ranging from 1000 to 1999 in ( ) are the logic reversed signals.
Only the code (1009) for [THR] is always a normal logic with "9" being a negative logic.

*1 When you make settings from the keypad,
(Example) If the setting range is from -200.

"1" for -200 to -100, "0.1" for -99.9 to -10.0, "0.01" for -9.99 to -0.01, "0.01" for 0.00 to 99.99, and "0.1" for 100.0 to 200.0

*2 Symbols used in the data copy column:
Y: Copied

the incremental unit is restricted by the number of digits that the LED monitor can display.

00 to 200.00, the incremental unit is as follows:

Y1: Not copied if the inverter capacity differs.

Y2: Not copied if the voltage series differs.
N: Not copied

*3 When setting the carrier frequency at 1kHz or below, lower the maximum motor load to 80% of the rated load.

<Changing, setting, and saving data during operation>

[C_J: No data change allowed [__J: Change with &)@ key, and set and save with @)key. [__]: Change and set with &) @ key, and save with Ekey.



O®E codes: Extension Terminal Functions

. Incre- . Data Default
Code Name Data setting range T Unit copying?l  setting
£210 | Signal Assignment to: (Transistor signal) [Y 1] Select a function with the code number from the followings. — — Y 0
== [Y2]| 0(1000): Inverter running (RUN) [ — Y 1
=) 3 1 (1001) : Frequency arrival signal (FAR) Y 2
Ten . [Y3] 2 (1002) : Frequency detected (FDT) —— = _
£24 | (Relay contact signal)  [Y5A/C] 3 (1003) : Undervoltage detected (Inverter stopped) (L) — = Y 15 (10) ™
£C7 [30A/B/C]| 5 (1005) : Inverter output limiting (IoL)| — — Y 99
6 (1006) : Auto-restarting after momentary power failure (IPF)
7 (1007) : Motor overload early warning (OL)
10 (1010) : Inverter ready to run (RDY)
1: Switch motor drive source between
commercial power and inverter output
(For MC on commercial line) (SW88)
12: Switch motor drive source between
commercial power and inverter output
(For primary side) (SW52-2)
13: Switch motor drive source between
commercial power and inverter output
(For secondary side) (SW52-1)
15 (1015) : Select AX terminal function
(For MC on primary side) (AX)
25 (1025) : Cooling fan in operation (FAN)
26 (1026) : Auto-resetting (TRY)
27 (1027) : Universal DO (U-DO)
28 (1028) : Heat sink overheat early warning (OH)
30 (1030) : Service life alarm LIFE
33 (1033) : Command loss detected (REF OFF)
35 (1035) : Inverter output on (RUN2)
36 (1036) : Overload prevention control (OLP)
37 (1037) : Current detected (ID)
42 (1042) : PID alarm (PID-ALM)
43 (1043) : Under PID control (PID-CTL)
44 (1044) : Motor stopping due to slow flowrate under PID control (PID-STP)
45 (1045) : Low output torque detected (U-TL)
54 (1054) : Inverter in remote operation (RMT)
55 (1055) : Run command activated (AX2)
56 (1056) : Motor overheat detected (PTC) (THM)
60 (1060) : Mount motor 1, inverter-driven (M1-1)
61 (1061) : Mount motor 1, commercial-power-driven (M1-L)
62 (1062) : Mount motor 2, inverter-driven (M2-1)
63 (1063) : Mount motor 2, commercial-power-driven (M2-L)
64 (1064) : Mount motor 3, inverter-driven (M3-I)
65 (1065) : Mount motor 3, commercial-power-driven (M3-L)
67 (1067) : Mount motor 4, commercial-power-driven (M4-L)
68 (1068) : Periodic switching early warning (MCHG)
69 (1069) : Pump control limit signal (MLIM)
99 (1099) : Alarm output (for any alarm) (ALM)
Note: The codes ranging from 1000 to 1999 in ( ) are the logic reversed signals (OFF with short circuit)
£ 3 1| Frequency Detection (FDT) (Detection level)| 0.0 to 120.0 0.1 Hz Y 60.0
£34 | Overload Early Warning (Level)| 0: (Disable) 0.01 A Y1 100% of the motor
/Current Detection (Timer)| _ Current value of 1 to 150% of the inverter rated current Y2 rated current10.00 c
(E35 0.01 to 600.00 *1 0.01 S Y 10.00 -% _E’
£48 | PID Display Coefficient A -999 to 0.00 to 999 0.01 — Y 100 = 5
£4 1| PID Display Coefficient B -999 to 0.00 to 999 0.01 — Y 0.00 Lo
£43 | LED Monitor (Item selection)| 0: Speed monitor (Select by E48.) — — Y 0
3: Output current
4: Output voltage
8: Calculated torque
9: Input power
10: PID process command (Final)
12: PID feedback value
14: PID output
15: Load factor
16: Motor output
17: Analog input
£4%5 | LCD Monitor (Item selection)| 0: Running status, rotational direction and operation guide — — Y 0
1: Bar charts for output frequency, current and calculated torque
£4H5 (Language selection)| 0: Japanese = = Y 0
1: English
2: German
3: French
4: Spanish
5: Italian
£47 (Contrast control)| 0 (Low) to 10 (High) 1 —_ Y 5
£+ | LED Monitor (Speed monitor item)| 0: Output frequency — — Y 0
3: Motor speed in r/min
4: Load shaft speed in r/min
7: Display speed in %
£50 | Coefficient for Speed Indication | 0.01 to 200.00 *1 0.01 — Y 30.00
£5 1| Display Coefficient for Input Watt-hour Data | 0.000: (Cancel/reset) 0.001 to 9999 0.001 | — Y 0.010
£52 | Keypad  (Menu display mode)| 0: Function code data editing mode (Menus #0, #1 and #7) — — Y 0

1: Function code data check mode (Menus #2 and #7)
2: Full-menu mode (Menus #0 through #7)




B Function Settings
O®E codes: Extension Terminal Functions

. Incre- . Data Default
Code Name Data setting range e Unit copying?|  setting
£6 1 | Analog Input for  (Extension functon selection) [12] | Select a function with the code number from the followings. — — Y 0
£6c [C1] — — Y 0
£6 V2] — — Y 0
0 : None
1 : Auxiliary frequency command 1
2 : Auxiliary frequency command 2
3 : PID process command 1
5 : PID feedback value
20 : Analog input monitor
£64 | Saving Digital Reference 0 : Auto saving (at the time of main power turned off) — — Y 0
Frequency 1 : Saving by pressing % key
£65 | Command Loss Detection (Level) | 0 : Decelerate to stop 20 to 120 999: Disable 1 % Y 999
£50 | Detect Low Torque  (Detection level) | O to 150 1 % Y 20
£81 (Timer) | 0.01 to 600.00 "1 0.01 s Y 20.00
£55 | Command Assignment to: [FWD] | Selecting function code data assigns the corresponding function to — — Y 98
£55 [REV] | terminals [FWD] and [REV] as listed below. — — Y 99
Setting the value of 1000s in parentheses ( ) shown below assigns a
negative logic input to a terminal.
0 (1000) : Select multistep frequency (Step 0 or 1) (SS1)
1(1001) : Select multistep frequency (Step 0 or 3) (SS2)
2 (1002) : Select multistep frequency (Step 0 or 7) (SS4)
6 (1006) : Enable 3-wire operation (HLD)
7 (1007) : Coast to a stop (BX)
8 (1008) : Reset alarm (RST)
9 (1009) : Enable external alarm trip (THR)
11 (1011) : Switch frequency command 2/1 (Hz2/Hz1)
13: Enable DC brake (DCBRK)
15: Switch to commercial power (50 Hz) (SW50)
16 : Switch to commercial power (60 Hz) (SW60)
17 (1017) : UP command (UP)
18 (1018) : DOWN command (DOWN)
19 (1019) : Enable write from keypad (Data changeable) (WE-KP)
20 (1020) : Cancel PID control (Hz/PID)
21 (1021) : Switch normal/inverse operation (IVS)
22 (1022) : Interlock (IL)
24 (1024) : Enable communications link via RS-485 or field bus (option) (LE)
25 (1025) : Universal DI (U-DI)
26 (1026) : Select starting characteristics (STM)
30 (1030) : Force to stop (STOP)
33 (1033) : Reset PID integral and differential components (PID-RST)
34 (1034) : Hold PID integral component (PID-HLD)
35 (1035) : Select local (keypad) operation (LOC)
38 (1038) : Enable to run (RE)
39: Protect motor from dew condensation (DWP)
40 : Enable integrated sequence to switch to commercial power (50 Hz) (ISW50)
41 : Enable integrated sequence to switch to commercial power (60 Hz) (ISW60)
50 (1050) : Clear periodic switching time (MCLR)
51 (1051) : Enable pump drive (motor 1) (MENT1)
52 (1052) : Enable pump drive (motor 2) (MEN2)
53 (1053) : Enable pump drive (motor 3) (MEN3)
54 (1054) : Enable pump drive (motor 4) (MEN4)
87 (1087) : Switch run command 2/1 (FR2/FR1)
88 : Run forward 2 (FWD2)
89: Run reverse 2 (REV2)98: Run forward (FWD)
99: Run reverse (REV)
Note: The codes ranging from 1000 to 1999 in ( ) are the logic reversed
signals (OFF with short circuit)

*1 When you make settings from the keypad, the incremental unit is restricted by the number of digits that the LED monitor can display.
(Example) If the setting range is from -200.00 to 200.00, the incremental unit is as follows:
"1" for -200 to -100, "0.1" for -99.9 to -10.0, "0.01" for -9.99 to -0.01, "0.01" for 0.00 to 99.99, and "0.1" for 100.0 to 200.0
*2 Symbols used in the data copy column:
Y: Copied
Y1: Not copied if the inverter capacity differs.
Y2: Not copied if the voltage series differs.
N: Not copied
*3 When setting the carrier frequency at 1kHz or below, lower the maximum motor load to 80% of the rated load.
<Changing, setting, and saving data during operation>
[1: No data change allowed [__]: Change with °° key, and set and save with %key. [T Change and set with 6@ key, and save with %key.



@®C codes: Control Functions of Frequency

. Incre- . Data Default
Code Name Data setting range e Unit copying?l  setting
L4 1| Jump Frequency 1 0.0 to 120.0 0.1 Hz Y 0.0
coc Y 0.0
£o3 & Y 0.0
o4 (Band)| 0.0 to 30.0 0.1 Hz Y 0.3
£ 05 | Multistep Frequency 1 0.00 to 120.00 0.01 Hz Y 0.00
L0656 2 Y 0.00
o7 3 Y 0.00
£o8 4 Y 0.00
£0g 5 Y 0.00
10 6 Y 0.00
il 7 Y 0.00
£ 30 | Frequency Command 2 0 : Enable &/ keys on keypad — — Y 2
1 : Enable voltage input to terminal [12] (0 to 10 VDC)
2 : Enable current input to terminal [C1] (4 to 20 mA DC)
3 : Enable sum of voltage and current inputs to terminals [12] and [C1]
5 : Enable voltage input to terminal [V2] (0 to 10 VDC)
7 : Enable terminal command (UP) / (DOWN) control
£ 32| Analog Input Adjustment for [12] (Gain)| 0.00 to 200.00 "1 0.01 % Y 100.0
(L35 (Filter time constant)| 0.00 to 5.00 0.01 s Y 0.05
£34 (Gain reference point)| 0.00 to 100.00 ™1 0.01 % Y 100.0
£ 37 | Analog Input Adjustment for [C1] ~ (Gain)| 0.00 to 200.00 *1 0.01 % Y 100.0
£38 (Filter time constant)| 0.00 to 5.00 0.01 s Y 0.05
£39 (Gain reference point)| 0.00 to 100.00 ™1 0.01 % Y 100.0
£ 42 | Analog Input Adjustment for V2]~ (Gain) | 0.00 to 200.00 *1 0.01 % Y 100.0
43 (Filter time constant)| 0.00 to 5.00 0.01 5 Y 0.05
44 (Gain reference point)| 0.00 to 100.00 *1 0.01 % Y 100.0
£ 50 | Bias Reference Point (Frequency command 1)| 0.00 to 100.0 0.01 % Y 0.00
£5 1| Bias for PID command 1 (Bias value)| -100.0 to 100.00 *1 0.01 % Y 0.00
52 (Bias reference point)| 0.00 to 100.00 1 0.01 % Y 0.00
£ 53 | Selection of Normal/ Inverse Operation 0 : Normal operation — — Y 0
(Frequency command 1)| 1 : Inverse operation
O®P codes: Motor Parameters
. Incre- . Data Default
Code Name Data setting range i Unit copying?l  setting
L 1| Motor (No. of poles)| 2 to 22 2 Pole | Y1 4
Y2
12 (Rated capacity)| 0.01 to 1000 (where, the data of function code P99 is 0, 3, or 4.) 0.01 kW Y1 Rated capacity
0.01 to 1000 (where, the data of function code P99 is 1.) 0.01 HP Y2 of motor
5] (Rated current)| 0.00 to 2000 0.01 A | Y12 | Reled orentofFj standard molor
o4 (Auto-tuning)| 0 : Disable — — N 0
1: Enable (Tune %R1 and %X while the motor is stopped.)
2 : Enable (Tune %R1 and %X while the motor is stopped, and no-load
current while running.)

O (No-load current)| 0.00 to 2000 0.01 A 1 Y1Y2 | Reed vlueofFuj stendard motor
PO (%R1)] 0.00 to 50.00 0.01 Yo | YAY2 | RatedvelueofFuj standard molor
P0g (%X)| 0.00 to 50.00 0.01 Y% | YAY2 | RatedvalueofFuj standard mofor
~95 | Motor Selection 0 : Characteristics of motor 0 (Fuji standard motors, 8-series and 9-series) | — — | Y1Y2 0

1 : Characteristics of motor 1 (HP-rated motors)
3 : Characteristics of motor 3 (Fuji standard motors, 6-series and 9-series)
4 : Other motors
. Incre- . Data Default
Code Name Data setting range ment | YNt |copying setting
+{15 | Data Initialization 0 : Disable initialization — — N 0
1 : Initialize all function code data to the factory defaults
2 : Initialize motor parameters
HEH | Auto-resetting 0 : Disable 1 Times| Y 0
(Times)| 1to 10
HOS (Reset interval)| 0.5 to 20.0 0.1 s Y 5.0
Hfif | Cooling Fan ON/OFF 0 : Disable (Always in operation) — — Y 0
Control 1 : Enable (ON/OFF controllable)
H 7 | Acceleration/Deceleration 0 : Linear — — Y 0
Pattern 1: S-curve (Weak)
2 : S-curve (Strong)
3 : Curvilinear
HO9 | Select Starting 0 : Disable — — Y 0
Characteristics 3 : Enable (Follow Run command, either forward or reverse.)
(Auto search for idling| 4 : Enable (Follow Run command, both forward and reverse.)
motor speed)| 5 : Enable (Follow Run command, inversely both forward and reverse.)
H 11| Deceleration Mode 0 : Normal deceleration — — Y 0
1 : Coast-to-stop
H 2 | Instantaneous 0 : Disable — — Y 1
Overcurrent Limiting (Mode selection)| 1 : Enable
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. Incre- . Data Default
Code Name Data setting range T Unit copying?|  setting
H 13| Restart Mode after Momentary Power Failure (Restart ime)| 0.1 to 10.0 0.1 5 Y Depending on e v capcly
H 4 (Frequency fall rate)| 0.00 : Set deceleration time 0.01 to 100.00 0.01 | Hz/s Y 999
999 : Follow the current limit command
H 5 (Continuous running level)| 200V series: 200 to 300 1 \% Y2 235
400V series: 400 to 600 470
H G (Allowablemomentary powerfailure time)| 0.0 to 30.0 999: The longest time automatically determined by the inverter] 0.1 5 Y 999
H 17| Select Starting Characteritics (Frequency for iding motor speed)| 0.0 to 120.0 999: Harmonize at the maximum frequency 0.1 Hz Y 999
HZ'E | PTC Thermistor 0 : Disable — — Y 0
(Mode selection)| 1 : Enable (Upon detection of (PTC), the inverter immediately trips and stops with -/ displayed.)
2 : Enable (Upon detection of (PTC), the inverter continues running while outputting alarm signal (THM).)
HZ (Level)| 0.00 to 5.00 0.01 \ Y 1.60
H30 | Communications Link Function | Frequency command Run command — —_ Y 0
(Mode selection)| 0: F01/C30 F02
1: RS485 link F02
2:F01/C30 RS485 link
3 : RS485 link RS485 link
4 : RS485 link (Option) F02
5 : RS485 link (Option) RS485 link
6 : FO1/C30 RS485 link (Option)
7 : RS485 link RS485 link (Option)
8 : RS485 link (Option) RS485 link (Option)

14 | Capacitance of DC Link Bus Capacitor | Indication for replacing DC link bus capacitor (0000 to FFFF: Hexadecimal) — —_ N —_
H43 | Cumulative Run Time of Cooling Fan | Indication of cumulative run time of cooling fan for replacement — — N —

147 | Initial Capacitance of DC Link Bus Capacitor | Indication for replacing DC link bus capacitor (0000 to FFFF: Hexadecimal) — — N Set at factory shipping
HE | Cumlative Run Tme of Capaciors on the Printed Circuit Board| ndication for replacing capacitors on printed circuit board (0000 to FFFF: Hexadecimal). Resettable. — — N —
H'5 | Select Starting Characterstics — (Auto search fime friding motor speed)| 0.0 to 10.0 0.1 s Y 0.0
H50 | Non-linear V/f Pattern 0.0 : Cancel 0.1 Hz Y 00 220 or bl 0 (Ko o)

(Frequency)| 0.1 to 120.0
HS 1 (Voltage)| 0 to 240: Output a voltage AVR-controlled (for 200 V series) 1 \% Y2 02210 orbelow)
0 to 500: Output a voltage AVR-controlled (for 400 V series) 20 (30K orahoe for 200V series)
40 (30K orahove or 400V seris)
H5E | Deceleration Time for Forced Stop | 0.00 to 3600 0.01 s Y 20.0
HE3 | Low Limiter 0 : Limit by F16 (Frequency Limiter: Low) and continue to run — —_ Y 0
(Mode selection)| 1 : If the output frequency lowers less than the one limited by F16
(Frequency Limiter: Low), decelerates to stop the motor.
HEY (Lower limiting frequency)| 0.0 (Depends on F16 (Frequency Limiter: Low)) 0.1 Hz Y 2.0
0.1 t0 60.0
HE5 | Automatic Deceleration 0 : Disable — — Y 0
(Mode selection)| 3 : Enable (Control DC link bus voltage at a constant.)
H 0 | Overload Prevention Control 0.00: Follow deceleration time specified by FO8 0.01 | Hz/s Y 999
(Frequency drop rate)| 0.01 to 100.00 999: Disable
H7 1| Deceleration Characteristics 0 : Disable — — Y 0
1: Enable
HAL | Gain for Suppression of Output | 0.00 to 0.40 0.01 — Y Depend-ing
Current Fluctuation for Motor on the inverter
capacity
HE5 | Reserved. 2 Oto2 1 — Y1 | ™4 Depend-ing on the
Y2 inverter capacity

157 | Reserved. 2 25.0 to 120.0 0.1 Hz Y 25.0
HEH | Reserved. "2 0to 3, 999 1 — N 0
HE5 | Reserved. "2 0,1 — — Y 0
H54 | Reserved. "2 0,1 — — Y 0
H5 /| Reserved. "2 0,1 — — Y 0
H5c | Continue to Run  (P-component: gain)| 0.000 to 10.000 *1 0.001 |Times| Y 999
HE3 (I-component: time)| 0.010 to 10.000 *1 0.001 s Y 999
H54 | Cumulative Run Time of Motor | Change or reset the cumulative data — — N -

H595 | DC Braking 0 : Slow — — Y 1
(Braking response mode)| 1 : Quick
H596 | STOP Key Priority'/ = Data | o 1 2 3 — — Y 0
S el STOP key priority Disable | Enable | Disable | Enable
Start check function Disable | Disable | Enable | Enable
H97 | Clear Alarm Data Setting H97 data to "1" clears alarm data and then returns to zero. — — N 0
H455 | Protection/ 00 63: Display data on the keypad's LED monitor in decimal format (In each bit, "0" for disabled, "1" for enabled) | — — Y 19
Maintenance Function Bit 0: Lower the carrierfrequency automatically (Bits 4, 1,
Bit 1 : Detect input phase loss 0=1)
Bit 2 : Detect output phase loss
Bit 3 : Select life judgment criteria of DC link bus capacitor
Bit 4 : Judge the life of DC link bus capacitor
Bit 5 : Detect DC fan lock

*2 The H86 through H91 are displayed, but they are reserved for particular manufacturers. Unless otherwise specified, do not access these function codes.



@J codes: Application Functions

. Incre- . Data Default
Code Name Data setting range e Unit copying?l  setting
1 | PID Control (Mode selection) | 0 : Disable — — Y 0
1 : Enable (normal operation)
2 : Enable (inverse operation)
Joe (Remote process command) | 0 : Enable &) /@ keys on keypad — — Y 0
1 : PID process command 1
3 : Enable terminal command (UP) / (DOWN) control
4 : Command via communications link
JO3 P (Gain) | 0.000 to 30.000 "1 0.001 |Times| Y 0.100
JO4 | (Integral time) | 0.0 to 3600.0 *1 0.1 s Y 0.0
JO5 D (Differential time) | 0.00 to 600.00 "1 0.01 s Y 0.00
JO6 (Feedback filter) | 0.0 to 900.0 0.1 s Y 0.5
il (Anti reset windup) | 0 to 200 1 % Y 200
i (Select alarm output) | O : Absolute-value alarm — — Y 0
1 : Absolute-value alarm (with Hold)
2 : Absolute-value alarm (with Latch)
3 : Absolute-value alarm (with Hold and Latch)
4 : Deviation alarm
5 : Deviation alarm (with Hold)
6 : Deviation alarm (with Latch)
7 : Deviation alarm (with Hold and Latch)
i (Upper limit alarm (AH)) | 0 to 100 1 % Y 100
J i3 (Lower limit alarm (AL)) | O to 100 1 % Y 0
o 15 | (Stop frequencyfor slow flowrate) | 0: Disable1 to 120 1 Hz Y 0
J 16 | (Slow flowrate level stop latency) | 1 to 60 1 s Y 30
Ji (Starting frequency) | 0 : Disable1 to 120 1 Hz Y 0
o 18 | (Upper limit of PIDprocess output) | 1 to 120 999: Depends on setting of F15 1 Hz Y 999
o 19| (Lower limit of PIDprocess output) | 1 to 120 999: Depends on setting of F16 1 Hz Y 999
o | | Dew Condensation Prevention (Duty) | 1 to 50 1 % Y 1
2 | Commercial Power 0 : Keep inverter operation (Stop due to alarm) — —_ Y 0
Switching Sequence 1 : Automatically switch to commercial-power operation
. Incre- . Data Default
Code Name Data setting range e Unit e setting
41 | | RS485 Communication (Station address) | 1 to 255 1 — Y 1
402 (Communications error | 0 : Immediately trip and alarm £~ & — — Y 0
processing) | 1 : Trip and alarm £~ & after running for the period specified by timer y03 cw
2 : Retry during the period specified by timer y03. If retry fails, trip and -% 2
alarm £~ 5. If it succeeds, continue to run. = =
3 : Continue to run Lo
403 (Error processing timer) | 0.0 to 60.0 0.1 s Y 2.0
So4 (Transmission speed) | 0 : 2400 bps — — Y 8
1: 4800 bps
2 : 9600 bps
3:19200 bps
4 : 38400 bps
405 (Data length) | O : 8 bits — — Y 0
1:7 bits
506 (Parity check) | 0 : None — — Y 0
1 : Even parity
2 : Odd parity
= (Stop bits) | 0 : 2 bits — — Y 0
1:1bit
405 | (No-response error detection time) | 0 (No detection), 1 to 60 1 s Y 0
409 (Response latency time) | 0.00 to 1.00 0.01 s Y 0.01
Y0 (Protocol selection) | 0 : Modbus RTU protocol — —_ Y 1

1: FRENIC Loader protocol (SX protocol)
2 : Fuji general-purpose inverter protocol

*1 When you make settings from the keypad,

"1" for -200 to -100, "0.1" for -99.9 to -10.0, "0.01" for -9.99 to -0.01, "0.01" for 0.00 to 99.99, and "0.1" for 100.0 to 200.0

*2 Symbols used in the data copy column:
Y: Copied
Y1: Not copied if the inverter capacity differs.

Y2: Not copied if the voltage series differs.

N: Not copied
*3 When setting the carrier frequency at 1kHz or below, lower the maximum motor load to 80% of the rated load.
<Changing, setting, and saving data during operation>

[C_J: No data change allowed [__J: Change with &)@ key, and set and save with @)key. [__]: Change and set with &)@ key and save with Ekey.

the incremental unit is restricted by the number of digits that the LED monitor can display.
(Example) If the setting range is from -200.00 to 200.00, the incremental unit is as follows:



B Function Settings

. Incre- . Data Default
Code Name Data setting range ) Unit copying?|  setting
4 | 1 | RS-485 Communication 2 (Station address) | 1 to 255 1 — Y 1
g2 (Communications error | 0 : Immediately trip and alarm £~ — — Y 0
processing) | 1 : Trip and alarm £~ F after running for the period specified by timer y13.
2 : Retry during the period specified by timer y13. If retry fails, trip and
alarm £~ F. If it succeeds, continue to run.
3 : Continue to run.
g3 (Error processing timer) | 0.0 to 60.0 0.1 s Y 2.0
q (Transmission speed) | 0 : 2400 bps — — Y 3
1:4800 bps
2 :9600 bps
3:19200 bps
4 : 38400 bps
415 (Data length) | O : 8 bits — — Y 0
1:7 bits
i (Parity check) | 0 : None — — Y 0
1 : Even parity
2 : Odd parity
i3 (Stop bits) | 0 : 2 bits — — Y 0
1: 1 bit
918 (No-response error | 0 : (No detection), 1 s Y 0
detection time) | 1 to 60
419 (Response latency time) | 0.00 to 1.00 0.01 s Y 0.01
420 (Protocol selection) | 0 : Modbus RTU protocol — — Y 0
2 : Fuji general-purpose inverter protocol
4595 | Bus Link Function Frequency command Run command — — Y 0
(Mode selection) | 0: | Follow H30 data Follow H30 data
1: | Via field bus option Follow H30 data
2: | Follow H30 data Via field bus option
3: | Viafield bus option Via field bus option
45959 | Loader Link Function Frequency command Run command — — N 0

(Mode selection)

Follow H30 and y98 data

Follow H30 and y98 data

Follow H30 and y98 data

0:
1: | Via RS-485 link (Loader)
2: | Follow H30 and y98 data

Via RS-485 link (Loader)

3: | Via RS-485 link (Loader)

Via RS-485 link (Loader)

*1 When you make settings from the keypad,

the incremental unit is restricted by the number of digits that the LED monitor can display.

(Example) If the setting range is from -200.00 to 200.00, the incremental unit is as follows:

"1" for -200 to -100, "0.1" for -99.9 to -10.0, "0.01" for -9.99 to -0.01, "0.01" for 0.00 to 99.99, and "0.1" for 100.0 to 200.0

*2 Symbols used in the data copy column:
Y: Copied

Y1: Not copied if the inverter capacity differs.

Y2: Not copied if the voltage series differs.

N: Not copied

*3 When setting the carrier frequency at 1kHz or below, lower the maximum motor load to 80% of the rated load.
<Changing, setting, and saving data during operation>

[_]: No data change allowed [__]: Change with 69 key, and set and save with %key. [T Change and set with GQ key, and save with %key.
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Peripheral Equipment Connection Diagrams

Remote keypad (Standard equipment)

Use an extension cable to perform remote operation.
Multi-function keypad
TP-G1,TP-G1-J1,TP-G1-C1

This multi-function keypad has a large 5-digit 7-
segment LED with backlit LCD.

Extension cable for

remote operation Model Length (m)
This cable is used if CB-5S 5
remote operation is to CB-3S |3
be performed. B |1

* Connector type: RJ-45 —

MCCB

or
ELCB

Arrestor

CN2320000

Used to absorb lightning surges that come in from
the power supply to protect all the equipment that is
connected to the power supply.

[Handled by Fuiji Electric Technica Co., Ltd.]

Radio noise reducing zero phase reactor
ACL-40B, ACL-74B, F200160

This is used to reduce noise. For the most part, control effects can
be obtained in frequency band of 1MHz or higher. Since the
frequency band where effects can be obtained is broad, it is effective
as a simple countermeasure against noise. If the wiring distance
between a motor and the inverter is short (20m is a good guideline),
it is recommended that it be connected to the power supply side,
and if the distance exceeds 20m, connect it to the output side.

EMC compliant filter

EFL-00O0O

This is an exclusive filter used to comply with European
regulations in the EMC Directives (emissions). For details,
make connections in accordance with the "Installation Manual."

Power filter

RNFOOOO-00

This filter can be used for the same purpose as the
"EMC compliant filter" described above, but it does
not comply with the EMC Directives.

Output circuit filter

OFL-000-0O

This filter is connected to the output circuits of low noise type

inverters (carrier frequency 8kHz to 15kHz, 6kHz or greater in

30kW or higher inverter) and is used for the following purposes.

* Suppresses fluctuation of motor terminal voltages.
Prevents damage to motor insulation due to surge
voltage in 400V series inverters.

* Suppresses leak current in output side wiring.
Reduces leak current when multiple motors are run
side by side or when there is long distance wiring.

* Suppresses radiation noise and induction noise
from output side wiring.

If the wiring length in a plant, etc. is long, it is
effective as a countermeasure for noise reduction.

* When this filter is connected, be sure to set the carrier
frequency (F26) at 8kHz or higher (6kHz or higher for 30kW or
larger model).

OFL-OOO-4A

This filter is connected to the inverter output circuit for the

following purposes.

* Suppresses fluctuation of motor terminal voltages.
Prevents damage to motor insulation due to surge
voltage in 400V serried inverters.

* Suppresses radiation noise and induction noise
from output side wiring.

If the wiring length in a plant, etc. is long, it is
effective as a noise reduction countermeasure.

*This filter is not limited by carrier frequency. Also, motor tuning
can be carried out with this option in the installed state.

Inverter loader software for Windows

This software is used to set function codes in the
inverter from a personal computer, to manage data, etc.
USB-RS-485 converter, USB cable

[Handled by System Sacom Sales Corp.].

USB-RS-485

A Personal computer

M Interface card

Devicenet Interface card

OPC-F1-DEV

From the DeviceNet master, you can set, change, or confirm the function codes
required for issuing operation command, setting frequency, or monitoring operation.
* The number of connected nodes : Max 64 units (including the master)
*MAC ID : 0 to 63

* Insulation : 500V DC (insulation by photocoupler)

* Transmission speed (kbps) : 500, 250, 125

* Network power consumption : Max 50mA , 24V DC

RS-485 communications card

OPC-F1-RS

Connects to a host device (master) such as a personal computer or
PLC for controlling FRENIC-Eco as a subordinate device (slave).
(This board is an addition to the RS-485 communications
function built into the FRENIC-Eco.)

Caution: This optional card cannot be connected to
the keypad or loader software.

 Connected units: 1 host device, 31 inverters.

* Electrical specifications: EIA RS-485

* Synchronization method: Start-stop system

* Communications method: Half-duplex

* Transmission speed (bps): 2400, 4800, 9600, 19200, 38400

* Maximum communications distance: 500m

Relay output card
OPC-F1-RY
This option card is used to convert the transistor
outputs from the FRENIC Eco's terminals Y1 to Y3
into the relay outputs.
Caution: FRENIC Eco's terminals Y1 to Y3 cannot be
used while this card is installed.
* Relay output: Built-in three circuits
* Signal type: SPDT contact
* Contact capacity: 250V AC, 0.3A cos¢=0.3
48V DC, 0.5A (resistance load)

Surge suppression unit

SSU-OOO-OTA-NS

Prevents the motor insulation from being damaged by the surge
current of the inverter.

— G i
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O
! Keypad connectori
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Control circuit
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—
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b ‘6’_ Filter capacitor for radio noise reduction
NFMOOM315KPDO
Used to reduce noise.
It is effective in the AM radio frequency band.
y * Do not use this in the inverter output side.
[Made by NIPPON CHEMI-CON, handled by
Motor Fuji Denki Technica Co., Ltd.]

DC Reactor

DCRO-0O0OO

(For power supply coordination)

1) Used when the power supply's transformer
capacity is 500kVA or higher and is 10 or more
times the rated capacity of the inverter.

2) Used in cases where a thyristor converter is
connected as a load on the same transformer.

* If a commutating reactor is not used in the thyristor converter,
it is necessary to connect an AC reactor on the inverter's
input side, and so be sure to verify that this is done.

3) Used to prevent tripping in cases where an
inverter overvoltage trip is caused by opening and
closing of the phase advancing capacitor in the
power supply system

4) Used when there is a phase unbalance of 2% or
greater in the power supply voltage.

(For improving input power factor, reducing harmonics)

e Used to reduce the input harmonics current (or
improve power factor).

* Concerning reduction effects, please refer to the accompanying guidelines.

Surge absorber
S2-A-0O: For magnetic contactors
S1-B-O: For mini control relays, timers

control relays and timers, etc.
[Handled by Fuiji Electric Technica Co., Ltd.]

Absorbs external surges and noise and prevents malfunction of magnetic contactors, mini

Panel-mount adapter
This adapter makes the latest inverters interchangeable
with older inverter models manufactured by Fuji Electric.

MA-F1-5.5 | FRN5.5P11S-2/4 — FRN5.5F1S-2/4
MA-F1-15 FRN15P11S-2/4 — FRN15F1S-2/4
MA-F1-30 FRN30P11S-2/4 — FRN30F 1S-2/4

Analog frequency meter (45, 60mm square)
TRM-45, FM-60

Surge killer
FLS-323

control panels, etc.

Absorbs external surges and noise, preventing malfunction of electronic devices used in

[Handled by Fuji Denki Technica Co., Ltd.]

Mounting adapter for external cooling
This is an adapter for relocating the inverter's cooling
fan to the outside of the control panel.

Frequency setting VR
RJ-13, WAR3W-1kQ
[Handled by Fuji Denki Technica Co., Ltd.]

PB-F1-5.5 | FRN0.75F1S-2/4~FRN5.5F1S-2/4
PB-F1-15 FRN7.5F 1S-2/4~FRN15F1S-2/4
PB-F1-30 FRN18.5F 1S-2/4~FRN30F1S-2/4

— 37 —

c
kel
3]
5]
c
S
(T

Peripheral Equipment
Connection Diagrams

Settings




Terminal MAX.D2_ D3
Terminal ‘<—>MAX' b2 D3
- ﬁ je=
L " L
Ml == = | |
@ E o - T i ; ‘ f
e ﬂ ‘ = 5
b o e ] : ¥
T T
Wi = T . Lo \%J\ ao 0! ‘
W 4G Mounting hole W Mounging e D Mounting hole
Fig. A D3 ‘ MAX. D2 Fig. B Fig. C
|
C 1N
$ ‘ $ . 2-Terminal
L2 : 4 ‘ *ELﬂL
‘ Terminal hole
T H T H
‘ w1 ‘ D1
- 4-G
| W | Mounting hole D
Fig. D
I
3
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Long hole
Power Appllcab_le i Dimension (mm) Mass
supply [motor rating Inverter type REACTOR type | Fig. _ _ (kg)
voltage| (kW) w Wi D D1 D2 | D3 H  |Mgunting|Terminal
0.75 FRNO.75F1[}-2A| DCR2-0.75 A 66 56 920 72 20 — 94 |52x8| M4 1.4
1.5 FRN1.5F1[]-2A DCR2-1.5 A 66 56 90 72 20 — 94 52x8 M4 1.6
2.2 FRN2.2F1[] DCR2-2.2 A 86 71 100 80 10 — 110 | 6x11 M4 1.8
3.7 FRN3.7F1[] DCR2-3.7 A 86 71 100 80 20 — 110 | 6x11 M4 2.6
5.5 FRN5.5F1[1-2A DCR2-5.5 A 111 95 100 80 20 — 130 | 7x11 M5 3.6
7.5 FRN7.5F1[]-2A DCR2-7.5 A 111 95 100 80 23 — 130 | 7x11 M5 3.8
11 FRN11F1[]-2A DCR2-11 A 111 95 100 80 24 — 137 | 7x11 M6 4.3
3-phase 15 FRN15F1[]-2A DCR2-15 A 146 124 120 96 15 — 180 | 7x11 M6 5.9
200V 18.5 FRN1 8.5Fl|j—2A DCR2-18.5 A 146 124 120 96 25 — 180 | 7x11 M8 7.4
22 FRN22F1[] DCR2-22A A 146 124 120 96 25 — 180 | 7x11 M8 7.5
30 FRN30F1 DCR2-30B B 15243 901 156+3 | 1162 | 115 78+5 130 8 M8 | 12
37 FRN37F1 DCR2-37B B 1713 110+1 | 15143 | 110+2 | 115 7545 150 8 M8 | 14
45 FRN45F1[] DCR2-45B B 1713 110+1 | 166+3 | 125+2 | 120 86+5 150 8 M10 | 16
55 FRN55F1[]-2A DCR2-55B C 190+3 160+1 | 131+3 9042 100 6515 210 8 M12 | 16
75 FRN75F1[-2A DCR2-75C D 255+10 225 1062 86+1 145 53+1 145 6 M12 | 11.4
90 FRNOOF1[}-2A DCR2-90C D 255+10 225 1162 96 155 581 145 M6 M12 | 14
110 FRN110F1[]-2A DCR2-110C D 300+10 265 11644 90 185 58+2 160 M8 M12 | 17
0.75 FRNO.75F1[-4A| DCR4-0.75 A 66 56 90 72 20 — 94 |52x8| M4 1.4
1.5 FRN1.5F1[]-4A DCR4-1.5 A 66 56 920 72 20 — 94 |52x8| M4 1.6
2.2 FRN2.2F1[]-4A DCR4-2.2 A 86 71 100 80 15 — 110 6x9 M4 2
3.7 FRN3.7F1[-4A DCR4-3.7 A 86 71 100 80 20 — 110 | 6x9 M4 2.6
5.5 FRN5.5F1[-4A DCR4-5.5 A 86 71 100 80 20 — 110 | 6x9 M4 2.6
7.5 FRN7.5F1[]-4A DCR4-7.5 A 111 95 100 80 24 — 130 | 7x11 M5 4.2
11 FRN11F1[}-4A DCR4-11 A 111 95 100 80 24 — 130 | 7x11 M5 4.3
15 FRN15F1[}4A DCR4-15 A 146 124 120 96 15 — 171 | 7x11 M5 5.9
18.5 FRN18.5F1[-4A| DCR4-18.5 A 146 124 120 96 25 — 171 | 7x11 M6 7.2
22 FRN22F1[]-4A DCR4-22A A 146 124 120 96 25 — 171 | 7x11 M6 7.2
30 FRN30F1 DCR4-30B B 152+3 901 157+3 | 115+2 | 100 78+5 130 8 M8 | 13
37 FRN37F1 DCR4-37B B 1713 110+1 | 150+3 | 110%2 | 100 75+5 150 8 M8 | 15
3-phase 45 FRN45F1[] DCR4-45B B 1713 110+1 | 1653 | 1252 | 110 8215 150 8 M8 | 18
400V 55 FRN55F1 DCR4-55B B 1713 110+1 | 170+3 | 130+2 | 110 8545 150 8 M8 | 20
75 FRN75F1 DCR4-75C D 255+10 225 1062 86+1 125 53+1 145 6 M10 | 12.4
90 FRNOOF1[] DCR4-90C D 256+10 225 116+2 961 130 58+1 145 6 M12 | 14.7
110 FRN110F1[]-4A DCR4-110C D 30610 265 1164 902 140 58+2 155 8 M12 | 18.4
132 FRN132F1 DCR4-132C D 306+10 265 12644 | 100+2 | 150 63+2 160 8 M12 | 22
160 FRN160F1 DCR4-160C D 357+10 310 131+4 | 1032 | 160 | 65.5+2 | 190 10 M12 | 25.5
200 FRN200F1[]}] DCR4-200C D 357+10 310 141+4 | 1132 165 | 70.5+2 190 10 M12 | 29.5
220 FRN220F1[]-4A DCR4-220C D 357+10 310 146+4 | 1182 185 73+2 190 10 M12 | 32.5
280 FRN280OF1[-4A DCR4-280C D 350+10 310 1614 133 210 | 80.5+2 | 190 M10 | M16 | 36
315 FRN315F1[-4A DCR4-315C D 400+10 345 14614 118 200 73+2 225 M10 M16 | 40
355 FRN355F1[]-4A DCR4-355C E 40010 345 156+4 | 128+2 200 78+2 225 M10 — 47
400 FRN400F1[-4A DCR4-400C E 44510 385 145+4 117 213 | 72.5+2 245 M10 — 52
450 FRN450F1[_-4A DCR4-450C E 440+10 385 150+4 | 1222 | 215 75+2 245 M10 — 60
500 FRN500F1[]-4A DCR4-500C E 44510 390 165+4 | 137+2 | 220 | 82.5+2 | 245 M10 — 70
560 FRN560F1[]-4A DCR4-560C F 270 145 208 170 200 — 480 |p1dlonghole| #15 70
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Note: Substitute "[J" in the inverter model number with an alphabetic letter.

- S (Standard type)

E (EMC filter built-in type)

H (DC REACTOR built-in type)

L or D (Waterproof type)



®Interface card

DeviceNet interface card (OPC-F1-DEV)

Use this interface card to enter or monitor operation commands or
frequency or to change or check the settings of function codes
necessary for operation at the master station of DeviceNet.

@®Number of connectable nodes: Max. 64 (including the master)

®MAC ID: 0 to 63

@Insulation: 500V DC (by photocoupler)

@Transmission speed: 500kbps/250kbps/125kbps

®Network power consumption: Max. 50mA at 24V DC

RS-485 communications card (OPC-F1-RS)

Connect this card with a host (master) device such as a PC or PLC when
you want to use FRENIC-Eco as a subordinate device (slave). (The card
is added to RS-485 communications port built in FRENIC-Eco.)

Note: This option card cannot be connected to a keypad or a PC loader.

®Number of connectable devices: 31 inverters connected to one host

@E lectric specification: EIA RS-485

@Synchronization method: Start/stop

@®@Communication method: Half-duplex

@®Transmission speed (bps): 2400, 4800, 9600, 19200 and 38400

®Maximum communication distance: 500m

Relay output card (OPC-F1-RY)

Use this (\)})tion card to convert the transistor outputs issued from the
terminals Y1 to Y3 of the main body of FRENIC-Eco into relay outputs.
Note: FRENIC-Eco's terminals Y1 to Y3 cannot be used while this card is installed.
®Relay outputs: Built-in three circuits
@Contact: SPDT contact
@Contact capacity: 250V AC, 0.3A cos¢=0.3

48V DC, 0.5A (resistance load)

CC-Link card (OPC-F1-CCL)

By connecting this card with a CC-Link master unit, the baud rate can be
extended up to 10Mbps and the total transmission distance up to 1200m.
@®Number of connectable devices: Max. 42

@®Communication method: CC-Link ver. 1.10 and 2.0

@Transmission speed: 156kbps or more

PROFIBUS card (OPC-F1-PDP)

With this interface card, you can do the following operations from the
PROFIBUS-DP master: issuing the inverter operation command, issuing
the frequency command, monitoring the operating status, and changing
the settings in all the function codes of FRENIC-Eco.

@Transmission speed: 9.6kbps to 12Mbps

@®Transmission distance: Max. 1200m

@®Connector: 6-pole terminal base

LonWorks interface card (OPC-F1-LNW)

With use of this interface card, the peripheral devices (including a
master? linked through LonWorks can be connected to FRENIC-Eco.
This allows you to issue an operation command or a frequency setting
command from the master.

®No. of network variables: 62

®No. of connectable devices: 24

@Transmission speed: 78kbps

@®Mounting adapter for external cooling (PB-F1-00J0)

Use this adapter to shift the heat sink to the outside of the control
panel. For 37kW or larger inverters, the head sink can be extended,
without using this adapter, by simply relocating the mounting base.

Applicable inverter type
FRNO.75F 1 *-2A
FRN1.5F1 *-2A
FRN2.2F1 *-2A
FRN3.7F1 *-2A
g g g FRN5.5F1 *-2A
FRNO.75F1 *-4A
FRN1.5F1 *-4A
FRN2.2F1 *-4A
FRN3.7F1 *-4A
FRN5.5F1 *-4A
FRN7.5F1 *-2A
FRN11F1 *-2A
FRN15F1 *-2A
FRN7.5F1 *-4A
FRN11F1 *-4A
FRN15F1 *-4A
FRN18.5F1 *-2A
FRN22F1 *-2A
FRN30F1 *-2A
FRN18.5F1 *-4A
FRN22F1 *-4A
FRN30F1 *-4A

Optional type
PB-F1-5.5

Mounting adapter for
external cooling

\

Panel front
o

Inverter

PB-F1-15

Control panel

PB-F1-30

®Multi-function keypad (TP-G1,TP-G1-J1,TP-G1-C1)

Versatile keypad equipped with an LCD panel [Unit: mm]
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@®Extension cable for remote operation (CB-[JS)

This straight cable is used to connect the inverter and the remote

keypad.
f‘:a !:1;
S ——mc— ==
| L |

Connector type: RJ-45

Optional type Length (m)
CB-5S8 5
CB-38 3
CB-1S 1

®Panel-mount adapter (MA-F1-0000)

Use this adapter when installing the FRENIC-Eco by using the mounting
hole of the already installed inverter (FRENIC5000P11S, 5.5 to 37kW).

Optional type | Applicable inverter type | Already installed inverter type
MA-F1-5.5 FRNO.75F1S-2A | FRN5.5P118-2
E FRN1.5F1S-2A FRN7.5P11S-2
FRN2.2F1S-2A FRN11P11S-2
FRN3.7F1S-2A FRN5.5P11S-4
FRN5.5F1S-2A FRN7.5P11S-4
FRNO.75F1S-4A | FRN11P11S-4
FRN1.5F1S-4A
FRN2.2F1S-4A
FRN3.7F1S-4A
Replace FRN5.5F1S-4A

ole
ole

P11S

MA-F1-15 FRN7.5F1S-2A FRN15P11S-2
FRN11F1S-2A FRN18.5P11S8-2
FRN15F1S-2A FRN22P11S-2
FRN7.5F1S-4A FRN15P11S-4
FRN11F1S-4A FRN18.5P11S-4
FRN15F1S-4A FRN22P11S-4

MA-F1-30 FRN18.5F1S-2A | FRN30P11S-2

FRN37P11S-2
FRN30P11S-4
FRN37P11S-4

FRN22F1S-2A
FRN30F1S-2A
oo FRN18.5F1S-4A
* FRN22F1S-4A
FRN30F1S-4A

Compatible adapter

Note: The * mark in the applicable inverter type stands for any of the following alphabets.
* 8 (standard type), H (DCR built-in type), E (EMC filter built-in type)
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B Wiring equipment

i 2) *1
Magnetic contactor (MC) Recommend.ed .cabl.e size (mm2)
Applicable MCCB, ELCB rated Main circuit -
o ™ 3
SPSW?r motor Inverter BUE: A Inout circuit Input circuit Auiliary | Auxiliary | 8
I?Py rating type *3 p Output | (L1/R, L2/S, L3/T) |Grounding| Inverter control | fans | Connection| ©
voltage ) : : - : circuit - - tevminal | output | power | power | with DCR | S
With | Without | With | Without With Without | aw |[U, v, W]| input | input | [P1,P(+)] | §
DCR DCR DCR DCR DCR DCR [RO, TOJ| [R1, T1] o
0.75 | FRN0.75F1[J-2A 5 10
1.5 | FRN15F1J-2A 10 15 |scos |SC05 |gcos 20 20 20
2.2 | FRN2.2F1[]-2A 20 2.0 2.0
3.7 | FRN3.7F1J-2A 20 30 SC-4-0
5.5 | FRN5.5F1]-2A 30 50 |SC-4-0 |SC-5-1 |SC-4-0 35 3.5 35
7.5 | FRN7.5F1J-2A 40 75 |SC-5-1 |SC-N1 |SC-5-1 35 55 55 35 — 55
3-phas 11 FRN11F1[J-2A 50 100 [SC-N1 |SC-N2S |SC-N1 55 14 ' ) 80 |0.75
= c
soov| e yC LT L {50 ooy (3002 |y, | 5 | so[ 00| [ e
' flal 100 - SC-N2S 14 : 2 [125
22 | FRN22F1J-2A 175 |[SC-N3 |SC-N4 22 38
30 | FRN3OF1[J-2A 150 200 |SC-N4 14 38
SC-N7 | SC-N4 38 60 38
37 | FRN37F1-2A 175 250 | SC-N5 60
45 | FRN45F1]-2A 200 300 [SC-N7 |SC-N8 |\, 60 100 60 100
55 | FRNS5F1]-2A 250 350 |SC-N8 |SC-N11 100 100
X 2 22
75 | FRN75F1J-2A 350 SCN11 SCN11 | 60x2, 1502 2.0 150
90 | FRN9OF1[]-2A 400 - - 150 — 150 200
110 | FRN110F10]-2A 500 SC-N12 SC-N12 200 200 250
0.75 | FRNO.75F1]4A 3 5
1.5 | FRN1.5F1J-4A 10
2.2 | FRN2.2F1J-4A - 15 lscos |SC05 |scos 20 2.0 20
3.7 | FRN3.7F1]-4A 20 2.0 2.0
5.5 | FRN5.5F1J-4A 15 30
7.5 | FRN7.5F1]-4A 20 40 SC-4-0
11 FRN11F1[]-4A 30 50 |SC-40 | .\, [SC4-0 35 3.5 - 35
15 | FRN15FIJ-4A ) 60 |SC-5-1 SC-5-1 35 55 35 a5
18.5 | FRN18.5F114A B e SEE o 35 8.0 55 a3
22 | FRN22F1[J4A 50 100 8.0
SC-N2S 14
30 | FRN3OF1J4A 75 125 | SC-N2 SC-N2 " i 14
37 FRN37F1[]-4A 200 SC-N2S | SC-N3 | SC-N2S 22 8.0 > o
45 | FRN45F1J-4A 150 | SC-N3 |SC-N4 |SC-N3 o 0 - :
3-phase| 55 | FRNs5FII4A 125 200 |SC-N4 |SC-N5 |SC-N4 2.0 38 o
400V |75 | FRN75F1C4A 175 SC-N5 SC-N5 38 14 38 60 |20
90 | FRN9OF1[]-4A 200 SC-N7 SC-N7 60 60 160
110 | FRN110F1CI-4A 250 SN S 30 -
132 | FRN132F10]-4A 300 22 -
160 | FRN160F1C]-4A 350 SC-N11 SC-N11 50 150
200 | FRN200F1[]-4A SC-N12
500 SC-N12 200 250
220 | FRN220F1J-4A _ _ 200 _ 38 2.0
280 | FRN280F1[]-4A 600 250
SC-N14 325 2x200
315 | FRN315F14A 700 SC-N14 325 X
el o] 20 o |20
1000 SC-N16 2 2x250 2x325
450 | FRN450F10]-4A 610G | 2x250
500 | FRNSOOFICI4A | SR 2x325 100 |2x325 —
560 | FRN560F1[]-4A 612CM*| 3x250 3x250

* The frame and series of the MCCB and ELCB models vary according to the transformer capacity and so on of the equipment. Choose the optimum ones
according to the catalog and technical data of the circuit breaker and others.

* Choose the optimum rated sensitive current of the ELCB according to technical data, too. The rated currents of the MCCB and ELCB specified in this table
indicate those of SALIB/]and SAJR/] models.

» Description in the above table may vary for different ambient temperatures, power supply voltages or other conditions.

*1: Use crimp terminals equipped with insulation sheath or those equipped with an insulation tube or the like.

The cable to be used is 600V HIV insulated cable with an allowable temperature of 75 °C. The ambient temperature is assumed to be 50 °C.
*2: 1f 150mm2 cables are used at the main power input terminals of FRN75F1[}-2J, use ones complying with JEM1399 Low voltage crimp terminal CB150-10.
*3: Substitute "[]" in the inverter model with an alphabetic letter.

—E S (Standard type), E (EMC filter built-in type), or H (DC REACTOR built-in type), L or D (Waterproof type)
*4: Made by Aichi Electric Works Co., Ltd.



Guideline for Suppressing Harmonics

Il Application to "Guideline for Suppressing Harmonics by the Users Who Receive High Voltage or Special High Voltage”

Our FRENIC-Multi series are the products specified in the "Guideline for Suppressing Harmonics by Customers Receiving High Voltage or Special High Voltage." When you
enter into a new contract with an electric power company or update a contract, you are requested by the electric power company to submit an accounting statement form.

(1) Scope of regulation
In principle, the guideline applies to the customers that meet the following two conditions:
* The customer receives high voltage or special high voltage.
* The "equivalent capacity" of the converter load exceeds the standard value
for the receiving voltage (50kVA at a receiving voltage of 6.6kV).

(2) Regulation method
The level (calculated value) of the harmonic current that flows from the customer's receiving
point out to the system is subjected to the regulation. The regulation value is proportional to
the contract demand. The regulation values specified in the guideline are shown in Table 1.

Table 1 Upper limits of harmonic outflow current per kW of contract demand [mA/kW]
Receiving voltage| ~ Sth 7th 11th | 13th | 17th | 19th | 23th |Over 25th

6.6kV 3.5 25 1.6 1.3 1.0 0.90 | 0.76 0.70
22kV 1.8 1.3 0.82 | 0.69 | 0.53 | 0.47 | 0.39 0.36

Table 4 "Input fundamental currents” of general-purpose inverters determined by the nominal applied motors
Nominalappliedmotor[k'ﬁd 04 |0.75/ 15|22 |37 55|75 | 11 | 15 |185| 22
fund‘g’r)ﬂugntal 200V | 1.62 | 2.74 | 5.50 | 7.92 | 13.0 | 19.1 | 25.6 | 36.9 | 49.8 | 61.4 | 73.1
curent[A] [ 400V | 0.81 | 1.37 | 2.75 | 3.96 | 6.50 | 9.55 | 12.8 | 18.5 | 24.9 | 30.7 | 36.6

86K/ omeredvaed] 49 | 83 | 167 | 240 | 394 | 579 | 776 | 1121 | 1509 | 1860 | 2220

N agiednan ] 30 | 37 | 45 | 55 [ 75 [ 90 [110] 132 ] 160 | 200 | 220
ol Ty | 98.0 | 121 | 147 | 180 | 245 | 293 | 357
cureni ] | 400V 49.0 | 60.4 | 73.5 | 89.9 | 123 | 147 | 179 | 216 [ 258 [ 323 | 355

66KV oonieredvlie ]| 2970 | 3660 | 4450 | 5450 | 7450 | 8910 | 10850 | 13090 | 15640 | 19580 | 21500

N sedman ] 250 | 280 | 315 | 355 | 400 | 450 | 500 | 530 | 560 | 630

Input
fundaﬁwental ALY

current[A] | 400V | 403 | 450 | 506 | 571 | 643 | 723 | 804 | 852 | 900 | 1013

1. Calculation of Equivalent Capacity (Pi)

Although the equivalent capacity (Pi) is calculated using the equation of (input rated
capacity) x (conversion factor), catalog of conventional inverters do not contain
input rated capacities. A description of the input rated capacity is shown below:

(1) "Inverter rated capacity" corresponding to "Pi"

* Calculate the input fundamental current 11 from the kW rating and efficiency of the load motor,

as well as the efficiency of the inverter. Then, calculate the input rated capacity as shown below:
Input rated capacity =+/3 x (power supply voltage) x I+ x 1.0228/1000[kVA]

Where 1.0228 is the 6-pulse converter's value obtained by (effective current) /
(fundamental current).

* When a general-purpose motor or inverter motor is used, the appropriate value shown in Table 2 can
be used. Select a value based on the kW rating of the motor used, irrespective of the inverter type.

Table 2 "Input rated capacities" of general-purpose inverters determined by the nominal applied motors
Nominalappledmor | 0.4 |0.75| 1.5 | 2.2 | 3.7 | 55| 75| 11 | 15 |185] 22
Pi [200V | 0.57 | 0.97 | 1.95 | 2.81 | 4.61|6.77 | 9.07 | 13.1 | 17.6 | 21.8 | 25.9
[kVA] | 400v | 0.57 | 0.97 | 1.95|2.81|4.61|6.779.07 | 13.1 | 17.6 | 21.8 | 25.9

N agiesnao ] 30 [ 37 | 45 | 55 | 75 [ 90 [110] 132 ] 160 | 200 | 220
Pi | 200v[ 347428521637 [87.2] 104 | 127
[KVA | 400v | 34.7 [ 42.8 | 52.1 | 63.7 [ 87.2] 104 | 127 | 153 | 183 | 229 [ 252

N apieinor ] 250 | 280 | 315 | 355 | 400 | 450 [ 500 | 530 | 560 | 630

Pi | 200
[KVA] [400v | 286 | 319 [ 359 | 405 | 456 | 512 | 570 [ 604 | 638 | 718

(2) Values of "Ki (conversion factor)"

* Depending on whether an optional ACR (AC REACTOR) or DCR (DC REACTOR) is used, apply the appropriate
conversion factor specified in the appendix to the guideline. The values of the converter factor are shown in Table 3.

Table 3 "Conversion factors Ki" for general-purpose inverters determined by reactors

Circuit category Circuit type Conversion factor Ki| Main applications
Without a reactor K31=3.4 | *Generalpurpose inverters
Three-phase bridge 3 | With a reactor (ACR) K32=1.8 |*Elevators
3 (capacitor smoothing) | With DCR K33=1 * Refiigerators,
p 9 ith a reactor (DCR) 33=1.8 | Gircondiioning systems
With reactors (ACR and DCR) | K34=1.4 | * Other general appliances

2. Calculation of Harmonic Current

(1) Value of "input fundamental current”
* Apply the appropriate value shown in Table 4 based on the kW rating of the
motor, irrespective of the inverter type or whether a reactor is used.
* If the input voltage is different, calculate the input fundamental current in inverse proportion to the voltage.

68K ooniered vlie ]| 24400 | 27300 | 30700 | 34600 | 39000 | 43800 | 48700 | 51600 | 54500 | 61400

(2) Calculation of harmonic current
Table 5 Generated harmonic current [%], 3-phase bridge (capacitor smoothing)
Degree 5th | 7th | 11th | 13th | 17th | 19th | 23th | 25th
Without a reactor 65 41 85 | 77 | 43 | 31| 26 | 1.8
With a reactor (ACR)| 38 | 145| 74 | 34 | 32 | 19 | 1.7 | 1.3
With a reactor (DCR)| 30 13 | 84 | 50 | 47 | 32 | 3.0 | 22
With reactors (ACR and DCR)| 28 9.1 72 | 4.1 32 | 24 |16 | 14

* ACR: 3%
* DCR: Accumulated energy equal to 0.08 to 0.15ms (100% load conversion)
* Smoothing capacitor: Accumulated energy equal to 15 to 30ms (100% load conversion)
* Load: 100%
Generated nth harmonic current [%]

100
Calculate the harmonic current of each degree using the following equation:

W nth harmonic current [A] = Fundamental current [A] x

(3) Maximum availability factor
* For a load for elevators, which provides intermittent operation, or a load with a sufficient designed motor
rating, reduce the current by multiplying the equation by the "maximum availability factor" of the load.
© The "maximum availabilty factor of an appliance"” means the ratio of the capacity of the harmonic generator in operation at which the
availabilty reaches the maximum, to its total capacity, and the capacty of the generator in operation is an average for 30 minutes.
* In general, the maximum availability factor is calculated according to this definition, but the standard values
shown in Table 6 are recommended for inverters for building equipment.

Table 6 Availability factors of inverters, etc. for building equipment (standard values)

Equipment type Inverter capacity category | Single inverter availability factor
Air conditioning system 200KkW o less 0.55
Over 200kW 0.60
Sanitary pump 0.30
Elevator 0.25
Refrigerator, freezer 50kW or less 0.60
UPS (6-pulse) 200kVA 0.60

[Correction coefficient according to contract demand level]
« Since the total availability factor decreases with increase in the building scale, calculating
reduced harmonics with the correction coefficient s defined in Table 7 below is permitted.

Table 7 Correction coefficient according to the building scale

Gt dran O ) [ 0 1 omar s v v e e
300 1.00
500 0.90
1000 0.85
2000 0.80

(4) Degree of harmonics to be calculated
Calculate only the "5th and 7th" harmonic currents

3. Others

"Guideline for Suppressing Harmonics in Home Electric and General-purpose
Appliances" (established in September 1994 and revised in October 1999) issued by
the Ministry of Economy, Trade and Industry was admonished on September 2004.
Therefore, the "Guideline for Suppressing Harmonics by Customers Receiving High
Voltage or Special High Voltage" will be applied in the future.

We, as before, recommend that you connect a reactor (for suppressing harmonics) to
your inverter. As a reactor, select a "DC REACTOR" introduced in this catalog. For use
of the other reactor, please inquire of us about detailed specifications.
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Warranty

To all our customers who purchase
Fuji Electric FA Components & Systems' products:

’ Please take the following items into consideration when placing your order. ‘

When requesting an estimate and placing your orders for the products included in these materials, please be aware
that any items such as specifications which are not specifically mentioned in the contract, catalog, specifications or
other materials will be as mentioned below.

In addition, the products included in these materials are limited in the use they are put to and the place where they can
be used, etc., and may require periodic inspection. Please confirm these points with your sales representative or
directly with this company.

Furthermore, regarding purchased products and delivered products, we request that you take adequate consideration
of the necessity of rapid receiving inspections and of product management and maintenance even before receiving
your products.

1. Free of Charge Warranty Period and Warranty Range

1-1 Free of charge warranty period

(1) The product warranty period is "1 year from the date of purchase" or 24 months from the manufacturing date
imprinted on the name place, whichever date is earlier.

(2) However, in cases where the use environment, conditions of use, use frequency and times used, etc., have an
effect on product life, this warranty period may not apply.

(3) Furthermore, the warranty period for parts restored by Fuji Electric's Service Department is "6 months from the date
that repairs are completed."

1-2 Warranty range

(1) In the event that breakdown occurs during the product's warranty period which is the responsibility of Fuiji Electric,
Fuji Electric will replace or repair the part of the product that has broken down free of charge at the place where the
product was purchased or where it was delivered. However, if the following cases are applicable, the terms of this
warranty may not apply.

1) The breakdown was caused by inappropriate conditions, environment, handling or use methods, etc. which are
not specified in the catalog, operation manual, specifications or other relevant documents.

2) The breakdown was caused by the product other than the purchased or delivered Fuiji's product.

3) The breakdown was caused by the product other than Fuji's product, such as the customer's equipment or
software design, etc.

4) Concerning the Fuji's programmable products, the breakdown was caused by a program other than a program
supplied by this company, or the results from using such a program.

5) The breakdown was caused by modifications or repairs affected by a party other than Fuiji Electric.

6) The breakdown was caused by improper maintenance or replacement using consumables, etc. specified in the
operation manual or catalog, etc.

7) The breakdown was caused by a chemical or technical problem that was not foreseen when making practical
application of the product at the time it was purchased or delivered.

8) The product was not used in the manner the product was originally intended to be used.

9) The breakdown was caused by a reason which is not this company's responsibility, such as lightning or other
disaster.

(2) Furthermore, the warranty specified herein shall be limited to the purchased or delivered product alone.

(3) The upper limit for the warranty range shall be as specified in item (1) above and any damages (damage to or loss
of machinery or equipment, or lost profits from the same, etc.) consequent to or resulting from breakdown of the
purchased or delivered product shall be excluded from coverage by this warranty.

1-3. Trouble diagnosis

As a rule, the customer is requested to carry out a preliminary trouble diagnosis. However, at the customer's request,
this company or its service network can perform the trouble diagnosis on a chargeable basis. In this case, the customer
is asked to assume the burden for charges levied in accordance with this company's fee schedule.

2. Exclusion of Liability for Loss of Opportunity, etc.
Regardless of whether a breakdown occurs during or after the free of charge warranty period, this company shall not
be liable for any loss of opportunity, loss of profits, or damages arising from special circumstances, secondary
damages, accident compensation to another company, or damages to products other than this company's products,
whether foreseen or not by this company, which this company is not be responsible for causing.

3. Repair Period after Production Stop, Spare Parts Supply Period (Holding Period)
Concerning models (products) which have gone out of production, this company will perform repairs for a period of 7
years after production stop, counting from the month and year when the production stop occurs. In addition, we will
continue to supply the spare parts required for repairs for a period of 7 years, counting from the month and year when
the production stop occurs. However, if it is estimated that the life cycle of certain electronic and other parts is short and
it will be difficult to procure or produce those parts, there may be cases where it is difficult to provide repairs or supply
spare parts even within this 7-year period. For details, please confirm at our company's business office or our service
office.

4. Transfer Rights

In the case of standard products which do not include settings or adjustments in an application program, the products
shall be transported to and transferred to the customer and this company shall not be responsible for local adjustments
or trial operation.

5. Service Contents

The cost of purchased and delivered products does not include the cost of dispatching engineers or service costs.
Depending on the request, these can be discussed separately.
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Variation

@®The rich lineup of the active Fuji inverter family

Applications Series Name (Catalog No.) Features
High-performance, multi-functional inverter
(Three-phase 400V: 0.4 to 630kW,Three-phase 200V: 0.4 to 90kW)
@ Loaded with vector control which is the peak of general purpose inverters.
FRENIC-MEGA ® Prepared three types; the basic type, EMC filter built-in type.
(MEH642 for JE) ® Maintainability is further improved with built-in USB port(option).
® The short-time acceleration and deceleration become enabled with achieving better rating of
(MEH655 for EN) overload ratings at HD spec: 200% for 3 sec and 150% for 1 min and at LD spec: 120% for 1 min.
High-performance, multi-functional inverter multi-functional (Capacity range expanded)
FRENIC5000G11S (Three-phase 200V: 0.2 to 90kW, Three-phase 400V: 0.4 to 630kW)
(MEH403 for JE) ® Fuji's original dynamic torque vector control system delivers a starting torque of 200% at 0.5Hz.
® These inverters are packed with a full range of convenient functions, beginning with an auto
(MEH413 for EN) . .
tuning function.
©® Compact, fully enclosed (22kW and below).
ERENIC5000P11S Fan, pump inverter ((Capacity range expanded )
(Three-phase 200V: 5.5 to110kW, Three-phase 400V: 5.5 to 710kW)
(MEH403) ® Suitable for fans and pumps.
® The built-in automatic energy-saving function makes energy saving operation easy.
® An interactive keypad is standard-equipped for ease of operation.
High performance, compact inverter
FRENIC-Multi (Three-phase 200V: 0.1 to 15kW, Single-phase 200V: 0.1 to 2.2kW, Three-phase 400V: 0.4 to 15kW)
-ult ® The inverter featuring environment-friendly and long life design (10 years) complies with RoHS
(MEH652 for JE) Directives (products manufactured beginning in the autumn of 2005).
(MEH653 for EN) ® \Vith expanded capacity range, abundant model variation, and simple and thorough maintenance,
the Multi is usable for a wide range of applications.
Genera_l ® Equipped with the functions optimum for the operations specific to vertical and horizontal
Industrial conveyance, such as hit-and-stop control, brake signal, torque limit, and current limit.
equipment i .
Fan, pump inverter (for variable torque load)
(Three-phase 200V: 0.75 to 110kW, Three-phase 400V: 0.75 to 560kW)
FRENIC-Eco
® Developed exclusively for controlling variable torque load like fans and pumps.
(MEH442) ® Full of new functions such as auto energy saving, PID control, life warning, and switching

sequence to the commercial power supply.
® |deal for air conditioners, fans, pumps, etc. which were difficult to use with conventional
general-purpose inverters because of cost or functions.

FRENIC-Mini
(MEH441 for JE)
(MEH451 for EN)

Compact inverter

(Three-phase 200V: 0.1 to 3.7kW, Three-phase 400V: 0.4 to 3.7kW, Single-phase 200V: 0.1 to 2.2kW,

Single-phase 100V: 0.1 to 0.75kW)

® A frequency setting device is standard-equipped, making operation simple.

® | oaded with auto torque boost, current limiting, and slip compensation functions, all of which
are ideal for controlling traverse conveyors.

@ | oaded with the functions for auto energy saving operation and PID control, which are ideal for
controlling fans and pumps.

FRENIC5000VG7S
(MEH405)

High performance, vector control inverter (Capacity range expanded)
(Three-phase 200V: 0.75 to 90kW, Three-phase 400V: 3.7 to 800kW)

® A high precision inverter with rapid control response and stable torque characteristics.

® Abundant functions and a full range of options make this inverter ideal for a broad range of
general industrial systems.

@ The auto tuning function makes vector control operation possible even for general-purpose
motors.

FRENIC5000MG5

Inverter with the power supply regeneration function

(Three-phase 200V: 3.7 to 45kW)

® A separate converter is used, and up to 2 drive units can be connected to a single converter unit.
® The power regeneration function is standard-equipped in the converter unit.

® These inverters can be used for general-purpose motors.

1. Use the contents of this catalog only for selecting product types and models. When using a product, read the
Instruction Manual beforehand to use the product correctly.

Safety
Precautions

2.

Products introduced in this catalog have not been designed or manufactured for such applications in a system
or equipment that will affect human bodies or lives. Customers, who want to use the products introduced in this
catalog for special systems or devices such as for atomic-energy control, aerospace use, medical use, and
traffic control, are requested to consult the Fuji's Sales Division. Customers are requested to prepare safety
measures when they apply the products introduced in this catalog to such systems or facilities that will affect
human lives or cause severe damage to property if the products become faulty.
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When running general-purpose motors

¢ Driving a 400V general-purpose motor

When driving a 400V general-purpose motor with
an inverter using extremely long cables, damage to
the insulation of the motor may occur. Use an
output circuit filter (OFL) if necessary after checking
with the motor manufacturer. Fuji's motors do not
require the use of output circuit filters because of
their reinforced insulation.

¢ Torque characteristics and temperature rise
When the inverter is used to run a general-purpose
motor, the temperature of the motor becomes
higher than when it is operated using a commercial
power supply. In the low-speed range, the cooling
effect will be weakened, so decrease the output
torque of the motor. If constant torque is required in
the low-speed range, use a Fuji inverter motor or a
motor equipped with an externally powered
ventilating fan.

¢ Vibration

When the motor is mounted to a machine,
resonance may be caused by the natural
frequencies, including that of the machine.
Operation of a 2-pole motor at 60Hz or more may
cause abnormal vibration.

* Study use of tier coupling or dampening rubber.

* It is also recommended to use the inverter jump

frequency control to avoid resonance points.

* Noise
When an inverter is used with a general-purpose
motor, the motor noise level is higher than that with
a commercial power supply. To reduce noise, raise
carrier frequency of the inverter. High-speed
operation at 60Hz or more can also result in more
noise.

When running special motors

* High-speed motors
When driving a high-speed motor while setting the
frequency higher than 120Hz, test the combination
with another motor to confirm the safety of high-
speed motors.

* Explosion-proof motors
When driving an explosion-proof motor with an
inverter, use a combination of a motor and an
inverter that has been approved in advance.

* Submersible motors and pumps

These motors have a larger rated current than
general-purpose motors. Select an inverter whose
rated output current is greater than that of the
motor.

These motors differ from general-purpose motors in
thermal characteristics. Set a low value in the
thermal time constant of the motor when setting the
electronic thermal facility.

* Brake motors

For motors equipped with parallel-connected
brakes, their braking power must be supplied from
the primary circuit (commercial power supply). If the
brake power is connected to the inverter power
output circuit (secondary circuit) by mistake,
problems may occur.

Do not use inverters for driving motors equipped
with series-connected brakes.

* Geared motors
If the power transmission mechanism uses an oil-

NOTES

lubricated gearbox or speed changer/reducer, then
continuous motor operation at low speed may
cause poor lubrication. Avoid such operation.

e Synchronous motors
It is necessary to use software suitable for this
motor type. Contact Fuji for details.

¢ Single-phase motors
Single-phase motors are not suitable for inverter-
driven variable speed operation. Use three-phase
motors.
* Even if a single-phase power supply is available,
use a three-phase motor as the inverter provides
three-phase output.

Environmental conditions

¢ Installation location
Use the inverter in a location with an ambient
temperature range of -10 to 50°C.
The inverter and braking resistor surfaces become
hot under certain operating conditions. Install the
inverter on nonflammable material such as metal.
Ensure that the installation location meets the
environmental conditions specified in "Environment"
in inverter specifications.

Combination with peripheral devices

¢ Installing a molded case circuit

breaker (MCCB)

Install a recommended molded case circuit breaker
(MCCB) or an earth leakage circuit breaker (ELCB)
in the primary circuit of each inverter to protect the
wiring. Ensure that the circuit breaker capacity is
equivalent to or lower than the recommended
capacity.

Installing a magnetic contactor (MC)

in the output (secondary) circuit

If a magnetic contactor (MC) is mounted in the
inverter's secondary circuit for switching the motor
to commercial power or for any other purpose,
ensure that both the inverter and the motor are fully
stopped before you turn the MC on or off. Remove
the surge killer integrated with the MC.

Installing a magnetic contactor (MC)

in the input (primary) circuit

Do not turn the magnetic contactor (MC) in the
primary circuit on or off more than once an hour as
an inverter fault may result. If frequent starts or
stops are required during motor operation, use
FWD/REV signals.

Protecting the motor

The electronic thermal facility of the inverter can
protect the motor. The operation level and the motor
type (general-purpose motor, inverter motor) should
be set. For high-speed motors or water-cooled
motors, set a small value for the thermal time
constant to protect the motor.

If you connect the motor thermal relay to the motor
with a long cable, a high-frequency current may
flow into the wiring stray capacitance. This may
cause the relay to trip at a current lower than the
set value for the thermal relay. If this happens,
lower the carrier frequency or use the output circuit
filter (OFL).

Discontinuance of power-factor correcting capacitor
Do not mount power factor correcting capacitors in
the inverter (primary) circuit. (Use the DC
REACTOR to improve the inverter power factor.) Do
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not use power factor correcting capacitors in the
inverter output circuit (secondary). An overcurrent
trip will occur, disabling motor operation.

Discontinuance of surge killer
Do not mount surge killers in the inverter output
(secondary) circuit.

Reducing noise

Use of a filter and shielded wires are typical
measures against noise to ensure that EMC
Directives are met.

Measures against surge currents

If an overvoltage trip occurs while the inverter is
stopped or operated under a light load, it is
assumed that the surge current is generated by
open/close of the phase-advancing capacitor in the
power system.

We recommend connecting a DC REACTOR to the
inverter.

Megger test

When checking the insulation resistance of the
inverter, use a 500V megger and follow the
instructions contained in the Instruction Manual.

* Wiring distance of control circuit
When performing remote operation, use the twisted
shield wire and limit the distance between the
inverter and the control box to 20m.

* Wiring length between inverter and motor
If long wiring is used between the inverter and the
motor, the inverter will overheat or trip as a result of
overcurrent (high-frequency current flowing into the
stray capacitance) in the wires connected to the
phases. Ensure that the wiring is shorter than 50m.
If this length must be exceeded, lower the carrier
frequency or mount an output circuit filter (OFL).

* Wiring size
Select cables with a sufficient capacity by referring
to the current value or recommended wire size.

* Wiring type
Do not use multicore cables that are normally used
for connecting several inverters and motors.

* Grounding
Securely ground the inverter using the grounding
terminal.

Selecting inverter capacity

* Driving general-purpose motor
Select an inverter according to the applicable motor
ratings listed in the standard specifications table for
the inverter. When high starting torque is required
or quick acceleration or deceleration is required,
select an inverter with a capacity one size greater
than the standard.

* Driving special motors
Select an inverter that meets the following condition:
Inverter rated current > Motor rated current.

Transportation and storage

When transporting or storing inverters, follow the
procedures and select locations that meet the
environmental conditions that agree with the
inverter specifications.
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