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Preface

It is necessary to use properly as instructed in this manual to make the inverter FRENIC5000VG3 or FRENIC5000VG3N fulfill the
performance as expected. Wrong handling causes malfunction, short service life, and faults. You should first read this manual before
you use it. When you ship a machine or a control board that contains this inverter, make sure to send this manual to the actual user's

hand.

with the motor nameplate.

CAUTION:  Check the contents of the parameters FNO.51 to 8F mentioned in 7-2, and adjust the settings if necessary, before
driving the motor. Make sure particularly that the number of poles and the specification of the pulse encoder agree
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1. Checking the Received Inverter

Unpack the package and check the following:

@

|m FRNO18VG3-2 % «— Inverter type

Fuji Electric Co. Ltd Japan

Check the nameplate on the front cover to make sure that it is as ordered.

— Rated AC input voltage and frequency E:J
— Rated output of standard driven motors
HXSE789R234—10H |~ Manufacturer's serial number

Nameplate

Fig. 1-1 Nameplate (example) —%

Inverter type code designation Fig. 1-2 Position of the nameplate

)

e/

2.

When

FRN 018 VG3-2
T——— Supply voltage: 2—200V, 4—400V,
‘“ T Series name: Standard series—VG3, Low Noise series—VG3N
Standard motor output: 018—18.5kW, 160—160kW (See 5. Standard Specifications)
Product type: FRENIC5000

Check for no defects such as damage or falling off of parts and dents on the enclosure. If you find any defect, contact the
selling agent or the nearest Fuji sales office immediately.

Carrying and Storage

you convey the received unit or store it temporarily, be careful of the following:

2-1 Caution in Carrying

—
)
@

Be careful not to drop the unit while carrying. - )
Carrying the unit by the terminal or the front cover may cause damage or dropping; therefore, be sure to hold the body.

(3 Keep ambient temperature during carrying (incl. transport) between —25°C and +65C.

2-2 Storage

2-4

Ambient temperature
Keep ambient temperature during storage between —25C and +65T.

Packing
Storage without packing is bad for prevention of rust, dust, and damage. Packing is necessary during storage.

Place
Do not store the unit directly on a concrete floor, but on a platform or a shelf. Avoid places subject to direct sunlight.

Humidity
Avoid storing the unit in a humid environment.

Corrosive gases
Avoid storing the unit in an atmosphere that contains corrosive gases such as gaseous sulfide, ammonia, and chiorine.

Long Standstill After Installation

Some inverter boards are left unoperated for a long time after they are completed. Particularly when they are delivered during
construction work, they are often subject to water and dust. In such a case, take a temporary protective measure till the operation
starts.

Export Packing

Export goods by ship are generally kept in harbor storages for a long time and sometimes cross the equator in a ship's hold;
therefore, it is necessary to take measures against injury from salt and environmental conditions during transport.

For example, inverters passing through the tropics are subject to hot and humid environment, and to keep the unit from getting
moldy and rusty, take measures such as export packing in accordance with JIS Z 1402 and putting a dehumidifying agent (silica
gel) in the package. :

E



3.

(1)

Construction

Inverters FRNOS5VG3-2 and below in 200V standard series, FRN110VG3-4 and below in 400V standard series and all types of low
noise series.

There are two types different in cooling methods: in-board type and external-cooling type. Fig. 3-2 illustrates the in-board type,
and Fig. 3-3, the external-cooling type that has the cooling fan outside the board. The external-cooling type discharges approx.
70% of the total loss of the inverter to outside the board, resulting in easy cooling inside the board and economical board design.
However, in a dusty environment due to waste thread or the like, the unit requires a dustproofing measure, about which please
make inquiries individually. Check periodically to see if air passage is not obstructed because the cooling fan and fins are
located outside the board.

These two types have a common construction. It can meet both types by the change of mounting adapter positions as shown in
Fig. 3-1. Note that the inverter is shipped as a in-board type. If you require a external-cooling type, please move the mounting
adapters to the specified positions.

"CHARGE” lamp window

_Front cover
Nameplate

Top cover Magnetic contactor for
shorting the charging resistor

Keypad pane!

Control PCB
-

Control circuit terminal block '

Main circuit terminal block

Terminal block base plate

Mounting adapter position
for external-cooling type

Bottom cover \ 9 n

e mounting plate |
\\\¥fijmm 1

Cooling fan case [7

Mounting adapter position

b Nameplate
for the in-board type

NOTE: Fix both upper and lower mounting adapters to positions for each type as illustrated.

Fig. 3-1 Construction of FRENIC5000VG3 series (1)



Fig. 3-2 In-board type

‘DT =

JL Cooling air

~. Mounting adapter

AN Mounting adapter
Fig. 3-3 External-cooling type

{(2) Inverters FRNO75VG3-2 and above in 200V standard series and FRN132VG3-4 and above in 400V standard series.
The in-board and the external-cooling types have the same construction, which can meet both types without changing mounting

adapters.

Upper front cover

\ "
Main circuit DC section

_

/

Power transistor

Upper frame

Cooling fins

Side plate Power tranformer

Resistor for cooling fan etc.

Base drive PCB

A
é Keypad panel ™\
\_’\ P

/ Lower front cover
/ "CHARGE" lamp window \Nameplate

Rear cover

Beam

// Magnetic contactor for
N\~ / shorting the charging
s — \\ __ [Tesistor
- - \25\‘ T
1'/ ’

i
Control circuit
terminal block

Side plate

‘ Bottom cover \‘\ |
Lower frame

Main circuit terminal | | |
Fan cover | | Cocling fan

v 1 Nameplate

%LH/’/ Control PCB

Fig. 3-4 Construction of FRENICS5000VG3 series (2)



4. Installation

4-1 Environment for Use

The inverters are used in various and wide-ranging environments. These environments have great influence on its performance
and service life. The FRENIC5000VG3 series and VG3N series are designed to be used under the environmental conditions in
Table 4-1 and places for use should satisfy them. Take sufficient measures against vibration particularly when you install it in
machines, etc.

Table 4-1 Environmental conditions for use

Item Specification
Ambient temperature —10~+50C
; — Fr f i h
Relative humidity 50~90% RH . ee of dew and ice due to a sudden change
in temperature
Altitude Lower than 1000 m
Contains little dust. Free from corrosive gases, inflammable gases, oilmist, vapor, water
Atmosphere ) . . .
drops, and direct sunlight. Contains little salt.
Vibration Less than 4.9m/s? (0.5G) (in accordance with JIS CO911)

4-2 Direction and Space

(1) Direction of installation
Install the inverter with the characters FRENIC5000VG3 or FRENIC5000VG3N on the front face and perpendicular to the ground.
it will be overheated if installed upside down or horizontally,

(2) Space ;
The inverter generates heat due to loss. To z z / — L/
discharge this heat outside, some fans for forced Y 1 v Wiring ducts and %

: . " ' 20mm or more # other obstacles #
air cooling are built in. g v ]
Provide sufficient space as shown in Fig. 4-1 10 g 55%%"3’2% p L/
reduce obstacles to ventilation and effects on / %
surroundings 7 4
A I/ f
7| 5Qmm 50mm Vo=
A or or
more more
/ r
U
120mm or more{ i~ v
TTT T T ;7777777
Fig. 4-1 Space around the inverter
4-3 Caution in Installation Inside a Board
(D Temperature inside the board should not exceed 50C. Air out ™" Air out Air out —— Air out
. . . . —_— oD i — -0 -
@ To avoid temperature rise in the board, do not install the H

-
inverter in a small sealed board nor install parts and heat o

sources close to it. Inverter Inverter
(3 When installing a cooling (ventilation) fan to the board,

make a design so that cooling air will pass through the heat

generating part. Improper arrangement of the inverter and Y P

fan may cause temperature around the inverter not to be CYooHng fan
lowered to the specified value even though the fan has a {i ; )
required capacity. Al g
@ When installing more than one inverter in a board, arrange Air m:; 5
them horizontally as shown in Fig. 4-2 (a). When vertical e ~; £
(above and below) arrangement is unavoidable, provide a & &
partition plate between the inverters as shown in Fig. 4-2 [
(b) so that the heat from the lower inverter will not affect the
upper one. (a) Horizontal arrangement (b) Vertical arrangement

Fig. 4-2 Inverter arrangement in a board



5. Standard Specifications

(1) 200V series

ltem Specification
T MVK | MVK | MVK | MVK | MVK | MVK | MVK | MVK | MVK | MVK | MVK | MVK | MVK | MVK | MVK | MVK
ype 6096A | 6097A | 6107A 1 6115A | 6133A | 6135A | 6165A | 6167A | 6185A | 6187A | 6205A | 6206A | 6207A | 5254A | 5256A | 5284A
Continuous rated output [kW] 0.75 1.5 22 3.7 LS,S 7.5 11 15 18.5 22 30 37 45 55 75 90
Base speed [r/min] 1500 NOTE: Make individual inquiries when you request other speeds than 1500r/min.
Maximum speed [/min] 3600 3000 ' 2400 1800
Rated Current [A] 4 8 12.5 20 31 41 58 74 90 106 142 177 203 244 328 343
Continuous rated torque 4.77 | 955 140 | 235 | 350 | 47.7 | 70.0 | 955 17 140 191 235 286 350 a77 572
[N-m] lkg-mi| [0.49} | {0.97} | [1.43} | [2.401 | {3.57} | {4.87} | {7.14} | [9.74} | {12.0 | {14.3} | [19.5] | [24.01 | {29.2} | {35.7} | [48.7) | [58.4}
g Rotor inertia [kg-m2] 0.009 | 0.009 | 0.009 | 0.016 ;1 0.030 { 0.038 ; 0.085 | 012 | 022 | 0.27 | 0.34 | 041 0.47 1.0 14 1.9
S | (Rotor GD?) |kgf-m? {0.035}110.035}|{0.035} | {0.065} | {0.12] | {0.15} { {0.34} | [0.47] | {0.88] | {1.06} | {1.34] | {1.65} | {1.87} | {4.0} | (55} | {7.4]
Noi standard series 75dB(A) or less 80dB(A) or less 88dB(A)or less
oise low noise series 70dB(A) or less
Vibration V10 orless V15 orless
« |Voitage 200V/50Hz, 200~230V/60Hz
<
g’ Phase, Pole, 107561\; 34, 4P 90/120W 3¢, 4P, 150/210W 3¢, 4P, 270/390W
]
3 Current [A] 0.29/0.27~0.31 0.49/0.44~0.48 0.75/0.77~0.8 1.9/2.0~2.0
FRN FRN | FRN FRN | FRN FRN FRN FRN FRN FRN FRN FRN FRN FRN FRN FRN
Standard Series 907 001 002 003 005 007 o1 015 018 022 030 037 045 055 075 090
2 VG3-2 | VG3-2 | VG3-2 | VG3-2 | VG3-2 | VG3-2 | VG3-2 | VG3-2 | VG3-2 | VG3-2 | VG3-2 | VG3-2 | VG3-2 | VG3-2 | VG3-2 | VG3-2
e FRN FRN FRN FRN FRN FRN FRN FRN FRN FRN
Low Noise Series 907 001 002 003 005 007 011 015 018 022
VG3N-2|VG3N-2| VG3N-2| VG3N-2 [VG3N-2|VG3N-2 | VG3N-2 | VG3N-2| VG3N-2] VG3N-2
Speed control range 5~1500~3600 5~1500~3000  |5~1500~2400 5:11855’3
5 (vmin] Constant torque characteristics for less than 1500r/min, Constant output characteristics for more than 1500r/min.
%’ ?: Rated input AC voltage | 3-phase, 3-wire system, 200V/50Hz, 200~ 230V/60Hz
-l a
3 : ~=—=15% :3% . k59 : i
B | Allowable fluctuation \éo:tage.-i-lo 15%. voltage unbalance rate:3% or less (Note 1), frequency: £5% NOTE: Output may be reduced with voltage
g elow 200V. IR
& |Required supoly 12 | 25 | a4 6 9 | 12| 17 | 22 | 28 | 34 | a5 | 55 | 67 | 84 | 104 | 120
capactity [kVA]
Power l0ss gf:‘r?eza’d 016 | 020 | 025 | 035 | 040 | 050 | 0.70 | 095 | 1.1 | 12 | 15 | 17 [ 21 | 29 | 35 | 37
(kW] -
{NOTE 3) ;g‘:e“s’o'se 0.17 | 021 | 026 | 036 | 050 | 067 | 092 | 12 | 145 | 165

(Note 1) When the supply voltage unbalance rate exceeds 3%, use an AC reactor for supply coordination or a DC reactor. Note that the DC reactor
is applicable to standard series 22kW and above.
Max. voitage [V] — Min. voltage [V]
Mean voltage of 3 phases [V]
(Note 2) The inverters for motors of 55kW and above are equipped with a DC reactor (supplied separately) as standard.
(Note 3) The total power loss of an inverter. The external-cooling type discharges approx. 70% of the total loss to outside.

X 100

Supply voltage unbalance rate (%] =



(2) 400V series

Item | Specification
Type MVK © MVK | MVK MVKQMVK MVK i MVK | MVK | MVK | MVK | MVK | MVK | MVK | MVK MVK | MVK | MVK
yp 6115A:6133A L6135A 6165A,6167A 6185A|6187A|6205A |6206A |6207A | 5254A | 5256A | 5284A [ 5286A | 5310A |S314A :5316A
Continuous rated output (kW] 3.7 5.5 7.5 1|15 185 | 22 30 37 45 55 75 90 LHO 132 | 160 | 200
Base speed [r/min] 1500 NOTE: Make individual inquiries when you request other speeds than 1500r/min.
Maximum speed [r/min] 3600 3000 2400 1800
Rated Current [A] 10 | 155 | 205 | 29 37 45 53 71 89 102 | 122 | 164 | 189 | 228 | 290 | 334 | 390
Continuous rated torque 235 | 350 | 47.7 | 700 { 955 | 117 | 140 191 235 | 286 | 350 | 477 | 572 | 700 | 840 | 1018 | 1273
[N-m] [kg-ml| [2.40t | (3.57} | {4.871 | {7.14) | [9.74} | [12.0} | {14.3] | [19.5} | [24.0} | [29.2] | [35.7} | {48.7} | [58.4} | {71.4] | {85.7} | [103.9}! [129.9}
5 | Rotor inertia (kg-m?) 0.0160.030 [ 0.038 | 0.085, 0.12 | 022 | 027 | 034 | 041 | 047 | 10 | 14 | 19 { 22 | 36 | 43 | 50
g(Rotoreoz) lkgf-m? f0.065i | [0.12} | [0.151 | {0.341 | {0.47} | (0.88] | {1.06} | (1.34} | {1.65} | [1.87} | {40 | {5.5] | (7.4} | (8.7} | {14.5} | [17.0l ] {20.0l
Noi standard series 75dB(A) or less 80dB(A) or less 88dB(A)oriess 90dB(A) or less
O'S€ 1 0w noise series 70dB(A) or iess 75dB(A) or less
Vibration V1i0orless Vi5orless
Vot 200V/50Hz, 200~230V/60Hz NOTE: Supply voltage for the cooling fan is of the 200V class. When you use 400V supply, adjust
S oftage voltage with a transformer.
E’ Phase, Pole, ‘10?504\/!:/ 3¢, 4P, 90/120W 3¢, 4P, 150/210W 34, 4P, 270/390W 3¢, 4P, 1/1.5kW
3
&) 0.29/ . P
Current [A] 027~0231 0.49/0.44~0.48 0.75/0.77~0.8 1.9/2.0~20 3.4/4.2~4.0
FRAN | FRN | FRN { FRN | FRN | FRN | FRN | FRN | FRN | FRN | FRN | FRN | FRN | FRN | FRN | FRN | FRN
Standard Series 003 | 005 | 007 | O11 | O15 | 018 | 022 | 030 | 037 | 045 | 055 | 075 | 090 | 110 | 132 | 160 | 200
g VG3-41VG3-4|VG3-4|VG3-4 | VG3-4 [VG3-4|VG3-4(VG3-4|VG3-4 | VG3-4 | VG3-4 { VG3-4 | VG3-4 | VG3-4 | VG3-4|VG3-4 | VG3-4
& FRN | FRN | FRN | FRN | FRN | FRN | FRN | FRN | FRN
Low Noise Series — 005 | 007 | 011 015 018 022 030 037 045
VG3N-4|VG3N-4|VG3N-4|VG3N-4|VG3N-4]VG3N-4|VG3N-4|VG3N-4|VG3N-4
~1
Speed control range 5~1500~3600 5~1500~3000 5~2450000 5~1500~1800
/min
5 [r/min] Constant torque characteristics for less than 1500r/min, Constant output characteristics for more than 1500r/min.
g _E Rated input AC voltage | 3-phase, 3-wire system, 400~420V/50Hz, 400~460V/60Hz
—la
2 . ~—15% 3% A c+5% : h |
3 | Allowable fiuctuation Voltage: +10 15%. voltage unbalance rate:3% or less (Note 1), frequency: +5% NOTE: Output may be reduced with voltage
qg, below 400V.
& |Required supply 6 | 9 | 12 | 17 | 22 | 28 -4 34 | 45 | S5 | 67 | 84 | 104 | 120 | 145 | 175 | 205 | 260
capacity [kVA] . r
Power 10ss g;ar‘i’ed:’d 035 | 040 | 060 070 {085 | 10 | 11 | 12| 15| 18| 26 | 30 | 33| 41| 50|60 68
[kW] -
(NOTE 3) |Low Noise — 1050|060 080 | 1.1 | 125|135 | 14 | 17 | 20
Series !

(Note 1) When the supply voltage unbalance rate exceeds 3%, use an AC reactor for supply coordination or a DC reactor. Note that the DC reactor
is applicable to standard series 22kW and above.
Max. voltage {V] — Min. voltage {V]
| It balance rate [%] = X 100
Supply voltage un % Mean voltage of 3 phases [V] .
(Note 2) The inverters for motors of 55kW and above are equipped with a DC reactor (supplied separately) as standard.

(Note 3) The total power loss of an inverter. The external-cooling type discharges approx. 70% of the total loss to outside.




(3) Common specifications

item Specification
Overload endurance 1 min at 150% of the continuous rated output (150%. 30s at output freq.< 1Hz)
Insulation, pole F class, 4P
Terminal construction Main terminal box: Main terminal lugs (3 for 110kW and below, 6 for 132-200kW, 3X2/phase), NTC thermistors (2 pcs).
Aux. terminal box: Pulse encoder(PGP, PGM, PA, PB, SS). cooiing fan (FU & FV or FU, FV & FW). (Note 6)
_ | Mounting method Leg-mount bracket type (IMB3) NOTE: About other mounting methods, make individual inquiries.
Q
° ) . Totally enclosed, fan cooling (JP44).
3 | Protection and cooling system Air flow: from anti-driving side to driving side.
Instaliation place Indoors, at altitudes tess than 1000m
Ambient temperature & humidity | —10~-+40C, 90% RH or less (free of dew condensation)
Paint color Munsell N5
Standard accessories Pulse encoder (1024P/R as standard), NTC thermistors, cooling fan
Main-circuit system Transistor type sine-wave PWM inverter
Control system Vector controlled, ASR control with ACR minor control {ACR: current control, ASR: speed control)
Speed Analog setting | £0.2% of max. speed (25+107T)
control
accuracy | Digital setting | £0.01% of max. speed (—10~+50T)
Speed setting resolution 0.005% of max. speed
Speed control response Response frequency 50 Hz (—3dB)
Range of torque control 1:50
Torque control accuracy | £5% (total accuracy)
- (+) Torque
g (Reverse, generating.) {Forward, motoring.)
© +1500 r/min 4-quadrant operation
Max. torque: 150%, 1 min
Speed-torque characteris- (—) Speed (+) Speed Stalled torque: 80%, cont.
tics For speed ranges, see each
separate specification.
(Reverse, motoring.) (Forward. generaling.)
(—) Torque
Acc/dec characteristics Torque-limiting acceleration/deceleration, linear acc/dec (0.10-1200 s). curved (S-curve) acc/dec
Braking method Dynamic braking resistor method: 150%, duty cycle 5% ED, provided with separate brake resistor(s), and separate brake
9 unit(s) in addition for 55kW and above.
Overcurrent, main-circuit DC fuse blov;/, overvoltage, undervoitage (Note 4), overspeed. inverter overload, inverter overheat,
Protective functions motor overheat, thermistor disconnection, memory error, current detection error, optional unit error, external alarm, CPU
error, overload prediction, output short-Circuiting, inverter ground-fault protection (option) (Note 5)
;§ Speed | Analog 0~=+10 V DC or 0~=%10vV DC (main and aux. speed setting)
2 setting Digital 16-bit binary or 4-digit BCD (with option OPCII-VG3-DI). UP-DOWN setting, muiltistep speed setting
- . Aux. speed settings (2 points), torque limit, torque setting, and magnetic flux setting; 2 points to be selected under certain
.. | Analog signals o
3 restrictions.
Q
= Forward/stop command, reverse/stop command, free-run command, pre-excitation, external alarm input, alarm reset.
Contact signals Muitistep speed setting (5 speeds, max.), soft-start bypass, soft- start time selection (2 steps), torque limit, torque bias, ASR
P/Pl changeover, ASR P! constant selection (2 steps), droop control, UP-DOWN setting, and reverse-inhibiting command; 5
points to be selected under certain restrictions.
Analog signal Speed setting, detected speed, and torque setting; 1 point to be selected
3 . Overall alarm signal, 1 point from items ) . ) .
a | Contact signal right. Speed arrival, speed agreement, optional speed detection, running (zero
8 - - - speed), optional torque, operating, motor overheat prediction, inverter
Open collector signal 3 points seiected from items right under | oyerioad prediction, accelerating, decelerating, intermediate voltage setup
certain’ restrictions
> Signal for instruments For speed and load meters, 0~-+10V DC or 0~=*10V DC
EL Keypad panel display Displays a function No. and data of the function list
O | CHARGE lamp Turned on by charging voltage to the smoothing capacitor in main-circuit OC voltage section.
Installation place Indoors, at aftitudes less than 1000m, not subject to direct sunlight, corrosive gases and dust.
< :LTW?ET; temperature and | _ 1. 450°C, 20~90% AH (free of dew condensation) and humidity
13
S | Vibration 4.9m/s? (0.5G) or less (in accordance with JIS C 0911)
2 | Temperature during trans- .
c —25~
W port and storage 5~+65T
Mounting types in-board type and external-cooling type
Protection and cooling system Protective housing (IP00: JEM 1030: IP20 optionally available for 55kW or below in 200V series and 110kW or below in 400V
9 sy series.), fan cooling.
Paint color Munsell 5Y3/0.5, semigloss

(Note 4) Evenif the power fails, operation will continue about 15ms at the rated load. In case of less load, operating time is longer. When the main-

circuit DC voltage lowers to a undervoltage level, the inverter stops output immediately and holds trip condition. However, when the
inverter control power fails, it is automatically reset.

(Note 5) The optional ground-fault protective unit only protects the inverter itself. For protection against human accidents, fire and damage of

external devices, prepare leakage protective devices in addition.
(Note 6) Encoder terminals are (+V, OV, PA, PB and SS) for motors of 55kW and above.

._8_



6. Terminals, Connection and Wiring

6-1 Terminals

(1

Anatog input 2 [torque limit 1)

—— FU
Fv (Option)
. S ) . . Fw DCL DBR ——
Basic circuit configuration and terminals F’ m (Note 3) (Note 4)
(Note 2) ! FU FU
[ = T A oB T T kv ™
(Option) Opton) , {?: FRENIC 5000V G3 Fw Fw
. Ground-fault (Option E(G) o-
’;A\B protection  ACL mC Ll SA U K. U
Main power supply —o_¢ unit o G p v v
3-phase 3-wire—<_: Y808 4& _f:?;l ZZ v M
50/60 Hz —6 AA W Ul
- - : 10
RO b—e e —— -—-—T T T ] 2+ X9
L h \O’ [ Base ] 4 R
¢ . ﬁ H Sy sgn\l/e o THC L L
N 7 ! CHARGE clion -
Debe i lamp .: IJCur(enl )
{ |Voltage i detector PGP 1 | | PGP
5 = [ l‘ - i 0
Main speed setting signal ] detector paMT T YPaM
T T DA
Aux. speed setting signal ) Speed. flux PA T 1) ' TPATPG
© PB I i DG
(Note 7) Al S pos. detector R i
Analog inpul 1 [speed selting aux. 2] f— Kz SS E
= Al2 2 MCA || -RY Reiay output
:I] i= unit (oplion)

1
M(OV) i 200V
; | . (Note 5) %EX'T"'""E ' (Note 7) ! 100v] Jif 4
re-excitalion comman g FWD ! i [ :diate voltage 0 =
Forward/stop command ° e AREV ! ch(u{!)aslps)lgnal processor priemean Vsi::tgl( Y1 I Gen 001 111 H
Reverse/stop command — BX ! |Speed arval] Y2 '
Free-run command % o/ ! [Speed Y31 Gen D03 131
' ) Y
t :> agreement)
(Note 7) 4CM ] - CME CME
X1 ' © j[
Gen. DIt [multi. speed selection 1] ————9_o——| X2 i : ﬂ“nn'ng] RYA |
Gen. DI2 [multi. speed selection 2] ° © X3 , © o ave Relay output
Gen. DI3 [multi. speed selection Ajp————=_° Xa H :> 5) 30 SSA \
Gen. DI4 [torque limit] | A G— X5 : f 308
Gen. DIS {reverse inhibition] p———0 o0—— RST ! 2 Soc Fault
Alarm reset t— ° ¢ : : g M
Note 6) ! o,
External alarm input ————q(_o——— THR i Speed meter
(Braking resistor overheal, etc.) g}"] i oo keypad panel LMo
p 4 ! 1157 1 1 7 1 Qomaia (Note 7) Mo 1\ | Load meter
{ | Lar2 : g A (Speed AOO
! _ = [ Analog output
. . . (Note 1) |-=------ --! feedback] M g oulp
Fig. 6-1-1 Standard series 200V series 0.75~45kW, [
400V series 3.7~45 kW P24 M24 P15 MN15 '

(Note
(Note
(Note
(Note
(Note
(Note

(Note
(Note

Use twisted pairs or shielded wires for wiring marked with /~

The terminal P1 for DC reactor is not provided for inverters for 18.5kW motors and below. These main circuits are connected inside.
The cooling fan motor for 0.75~7.5kW motors is of single phase. Use FU and FV terminals.

Supply voltage for cooling fan motors for 400V series motors is 200V/200-230V, 50/60Hz. Make connections through transformers.
Be sure to use the pre-excitation command together with mechanical braking.

Short the control circuit terminals "THR" and "CM" when you do not use external alarm input. (They are connected with a short bar at
shipment.) For the brake resistor overheal, see 6-2 2) (4). )

The mark [ ] shows standard setling at shipment. ¥

(P24, M24) and (P15, M, N15) are isolated inside the inverter. Do not connect M24 and M.

-

RS

Aux. power supply for options (Note 8)



— FU

Fv

r’ FwW BU unit —]
(Note 2)
(Option) . FRENIC 5000V G3 I
Ground-fault (Option) :
FA/_\B protection  ACL [ |
Main power supply —o "‘“Lf,:'_'/_m"‘ A
TN
3-phase 3-wire —o LYY
50/60 Hz —0 ¢ A
LAY —
— == = ] o
i | Base : Q
< e
; E! ion
bC/oC lamp ! ,i,unenl
. N detector
Main speed selling signal s - (\j/g:?ggr ---' PWM
Q
Aux. speed setting signal @ Speed. flux
©
(Note 6) ———Uhn S pos. detector
Analog nput 1 [speed selting aux. 2] f 2'e »
J LAi2 2 MCA || -RY Relay oulpul
Analog inputl 2 [torque limit 1] [‘ %M(OV) c ' 200V unit (option)
) — X7 (Note 6) l 100V
P'e'exc'la“c’n command (Note 4) | — FWD E Digital signal processor Hntermediate voltage | 0 ‘E It
Forward’stop command i REV H . (DSP) sewpl Y1 1 Gen vOv 11 (,,|
Reverse'slop command R IBX ! <i [Speca arvall Y2 | Gen 002 |2 f}j:
Free-run command T E E Teed 'Yg%oc” 005 13 <M
H agieement 13
{Note 6) #CM i E— - CME | CME C
1
Gen. DIl [multi. speed selection 1) o o— i%—» ' a [Running] RYAT
Gen. DI2 [multi. speed selection 2] % o ' “® o © Relay output
. — X3 )
Gen. DI3 [multi. speed selection 4] 1——; i :> g FYC
X — 1 X4 ! = 30 30A 1
Gen. DI4 [torque limit] X5 ' =
: : . — ! i 308 Faull
Gen. DI5 {reverse inhibition} °,° RST 1 - 30C
Alarm reset © . a
' - SM O
External alarm input Jf:te 3 (T:HR : 8 [] _[ | Speed meter
(Braking resistor overheat, eic.) HCM ' K LM
' eypad panel o
( f GF1 | ypaa p (Note 6) M l Load meter
1 GF2 ' -
! [Speed AO? Analog oulput

feedback] [V e S—

Fig. 6-1-2 Standard series 200V series 55~90kw, 400V series 55~200kW -y
Aux. power supply for options (Note 7)

(Note 1) Use twisted pairs or shielded wires for wiring marked with [ .
(Note 2) Supply voltage for cooling fan motors for 400V series motors is 200V /200-230V, 50/60Hz. Make connections through transformers.
(Note 3) The DC reactor (DCL) is provided as standard for motors of 55kW and above.
(Note 4) Be sure lo use the pre-excitation command togelher with- mechanical braking.
(Note 5) Short the control circuit terminals "THR" and "CM” when you do not use external alarm input. (They are connected with a short bar at

shipment) For the braking unit and braking resistor overheat, see 6-2 2) (4).
(Note 6) The mark [ | shows standard setting at shipment
(Note 7) (P24, M24) and (P15, M, N15) are isolated inside the inverter. Do not connect M24 arld M.



— FU
—> FV (Note 8) (Option)
— FW DCL DBR —

(Note 3) (Note 4)
FU

FRENIC 5000ve3j

(Optional)
Ground-fault (Optional)

FAB protection  ACL MC
% unit A
Main power supply — 0 vy
3-phase 3-wire—o >4
50/60Hz —o A
tT—-+—-+—-——J 7

( : ‘
1

T 1
1 7N .-
' CHARGE! |section
DC/DC E lamp E 1t [(_,unenj
|
L

detector
Main speed setting signal = - gg:gg;l -
a
r
Aux. speed setling signal 2 —— Speed mag.
(Note 7) —————HI Al =S flux detection
Analog input 1 [speed setting aux. 2] f— > —
d | 1 Al2 2 MCA || -RY Relay output
Analog input 2 [torque limit 1] { M(OV) c ! 200V unit (optional)
o o 5 (Note 5) pam J éEXT (Note 7) | 100V] B —
re-excitation comman o o FWD : Digital signal processor f{intermediate voltage A-O.*F B
Forward/stop command t———=2 ¢° REV E ‘ g(lDSP)g P wetont Y1 | Gen 001 771 a6
Reverse/stop command g BX ! N K ISpeed amvall Y2 | Gen DO2 | 85
Free-run command T ! ! /‘_J\——J |Speed Y31 Gen DO3 |3 ii
. i L agreement] ¥ B3
i =
(Note 7) %CM : E— CME | CME c3
) J— X1 ! )
Gen. DI1 {muiti. speed setting 1] %2 : @ _[Ei_unnmg} RYAﬂ'r
Gen. DI2 [multi. speed setting 2] ° o 1% ! e
Gen. DI3 [multi. speed setling 4] T~ °_ > T3, ! :) 2
Gen. DI4 {torque limit) ° o ix5 \ 5
Gen. DI5 [reverse inhibition) °,° RST H %
Alarm reset . (e]
(Note 6) H
External alarm input | A NS (T:;R ? Speed meter
(Braking resistor overheat, etc.) ! o o ke
r tom N ypad panel
p l, GF1 : 00 L.-l'f"""‘ﬁk"w (Note 7) : Load meter
1 F—GF2 h g [Speed Aogj Analo
H g oulput
(Note 1) |~~~ -~~~ - - . . . feedback} M I
HEEEEE —
P24 M24 15 N15 X

L__-___-____-__-____-_-__.-_- ST

Fig. 6-1-3 Low Noise series 200V series 0.75~22kW, 400V series 5.5~45kW Aux. power supply for optional unit
Note 2
(Note 1) Use twisted pairs or shielded wires for wiring marked with J . ( )
(Note 2) (P24, M24) and (P15, M, N15) are isolated inside the inverter. Do not connect M24 and M.
(Note 3) The cooling fan motor for 0.75~7.5kW motors is of single phase. Use FU and FV terminals.
(Note 4) Supply voltage for cooling fan motors for 400V series motors is 200V/200-230V, 50/60Hz. Make connections through transformers.
(Note 5) Be sure to use the pre-excitation command together with mechanical braking.
(Note 6) Short the controt circuit terminals "THR" and "CM" when you do not use external alarm input. (They are connected with a short bar at
shipment.) For the brake resistor overheat, see 6-2 2) (4).
(Note 7) The mark [ ] shows standard setting at shipment.
(Note 8) Terminal "P1" is equipped only in 30~45kW unit.
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Functions of the terminals

@ Main-circuit terminals

Symbol Terminal name ! Description of functions

ROS.T | Mancircut inpu 0 e BT . B aasoisto.soon mcoH:

U Vv, w Inverter output Connected to an exclusive-use motor.

P, DB Braking resistor Connected to a braking resistor. (3.7~45kW)

P, N Braking unit Connected to a braking resistor through a braking unit. (55kW and above)

P. P1 DC reactor Connected to a DC reactor for power factor improvement. Available for 22kW and above.

E (G) Grounding f:éu%rgurg(g:)g:;g:‘a)inverter chassis. (Be sure to provide grounding to prevent an electric shock and to

P, N1 Backup capacitor Connected to power backup circuit (Note 1) to backup of power failure (for Low Noise Series)
(Note 1) Contact Fuji about power backup circuit.

@ Control circuit terminals

Category Symbol Terminal name Description of functions
s Connected to single-phase AC power supply to back up control power supply.
‘D e RO, TO Aux. control power input 200V series: 200/200~230V, 50/60Hz
§x|= 400V series: 400~420/400~460V, 50/60Hz
Q
° %‘ < | P24, M24 Option power supply (24V) P24: 42444V DC, M24: 0V, 200mA incl. built-in optional PCB. (Note 5)
= Q
5] s
© O | P15, N15 M Option power supply (15V) P15: +1540.8V DC, N15: -15£0.8V DC, M: 0V, 150mA each incl. buiit-in optional PCB.
% 11 Speed setting common terminal Common (base pc_)tentxal)Ale_rmmal for speed setting signals (terminals 12, 13, V1),
] connected to terminal M inside.
(=4
] 13 Speed setting power supply +10V DC, used for power supply to the setting unit (1kQ variable resistor).
° v ] . 0~=10V DC, input resistance
g 12 Main speed setting voltage input 10kQ. max. spegd at £10v Speed is set by the sum of 12 and V1 signais. Max.
o - speed is clamped at speed correspondingto = 10V.
S v Aux. speed setting voltage input 0~210V DC. input resistance (See Fig. 7-1-2)
£ - 5P S 9 p 10kQ, max. speed at =10V )
o
_:’ M Analog input common terminal | Common (base potential) terminal for analog input signals (terminals Al1, Al2).
]
2_ Al1, AI2 General-purpose analog input 0 ~=%10V DC, input resistance 10kQ, used for torque limit input, etc. By function setting
@ (Note 3) purp g NP (FNO. 76, 77), two of signals mentioned in 5. (3) can be input. (Note 4)
CM Contact input' common terminal | Common terminal for contact input signals -
FWD (Note 2) | Forward/stop command FWD-CM, ON: Forward, OFF: Stop | Stop is input when both FWD and REV are ON or
OFF. When V1 is input, however, operation is
REV (Note 2) Reverse/stop command REV-CM, ON: Reverse, OFF: Stop | continued by the V1 signal.
- BX-CM, ON: Inverter output is stopped at once without alarm signal output. Since it has no
§- % BX Free-un command self-hoid function, the inverter will restart when BX-CM is turned off with FWD or REV on.
Tl E A When the cause of a fault is removed in an alarm stop and RST-CM is turned on, the
@ ST Alarm reset h ) ; ! o
2 operating protective function (hold of status at an inverter trip) is released.
© . © N .
«S- THR External alarm input The glarm ns_stopped with THR-CM} off. This signal has a self-hoid function inside. Used for
o braking resistor overheat protection, etc.
. Used for pre-excitation (magnetic flux component current supply) to a motor. Use
EXT Pre-excitation command mechanical braking together when using this terminal.
X1, X2, X3, X4, S : . F . i | . . )
X5 (Note 3) General-purpose digital input By function setting (FNO. 72, 73), five of contact signals mentioned in 5. (3) can be input.
g THT, THC Thermistor connection Used exclusively for connection to thermistors for motor temperature detection.
T
o 3;{; PGP, PGM Pulse encoder power supply . . PGP: +15V, PGM: OV
-3 Used exclusively for connection to the Pulse
.g?,v ] encoder (PG) for motor speed detection. )
s5 |PA PB pulse encoder phase signal PA: A-phase signal, PB: B-phase signal.
n-ég 5| GF1, GF2 Ground-fault protection input Used exclusively for ground-fault detecting unit for inverter protection (option)
Common (base potential) terminal for gen. analog output, speed meter, load meter
" M Analog output common terminal (terminals AO. SM. LM)
2 -
e . ) ) 0~ *10vV DC, Resolution: 12
o By function setting (FNO.78), speed settings, torque | .. ey )
% | AO (Note 3) General-purpose analog output setting, elc. can be selected. Used mainly for control. rt:;l;sr,eLo:-ld impedance: 3kQ or
(=]
o
S | rLoad meter Used for a torque current | 2 voltmeters with input | 0~+10V OC or 0~10V DC
< meter or torque meter. resistance 10k Q can be | Resolution: 8 bits, Load impe-
5 SM Speed meter Used for a speed meter. connected. dance: 5kQ or more
% 30A. 308 Outputs a signal when an inverter protective function
o 2 300 ' Overall alarm output operates to stop output. (1 changeover contact, 30A- -
s 30C turns on at abnormality.) Contact capacity
S . - 250V, 0.3A, AC (cos$ = 0.3)
] General purpose digital (relay | By function setting (FNO. 75).0ne of contact signals
RYA, RYC . )
contact) output mentioned in 5. (3) can be output.
< & |CME Open collector output common Common terminal for open coilector Open collector output.
g3 terminal output: DC 50mA, max. 27V,
o3| Y vY2 v3 General purpose digital (open | By function setting (FNO. 74), three of signals mentioned | max. (V =1.5V at I, =10mA
© | (Note 3) collector) output in 5. (3) can be output. V=138V at I.=50mA)

_]2_




(Note 1) For contact input, use Fuji Electric control relay HH54PW or its equivalent, or open collector output. The current is about 3mA, 24V DC.
(Note 2) Motor rotating direction (See 7.1 control biock biagram)
@ Speed setting voltage signals 0 ~—+10V. (terminal "12" input voltage)
Forward/stop command "FWD" ON: Forward rotation,
Reverse/stop command "REV" ON: Reverse rotation.
@ Speed setting voltage signals 0~10V. (terminal "12" input voitage)
Forward/stop command "FWD" ON, <P polarity: Forward rotation,
S polarity: Reverse rotation,
Reverse/stop command "REV" ON: < polarity: Reverse rotation,
S polarity:  Forward rotation.
3 When parameters FNO. 14~18 are 0~100% in multistep speed setting, the motor operates as the voltage signal @ is in P polarity
and
0~—100%, the motor operates as the voltage signal @ is in & polarity.
@ In the interlocking operation of more than one motor, it wiil be enabled by FNO.5B modification to reverse a specified motor if it is
required for some reason such as reduction gear using a forward command.
(Note 3) Standard setting at shipment is as follows:

Al1: Aux. speed setting signal 2 X2: Multistep speed selection 2 RY: Running signal

Al2: Torque limit value 1 X3: Multistep speed selection 4 Y1: Intermediate voltage setup
AQ: Detected speed X4: Torgue limit command Y2: Speed arrival

X1: Multistep speed selection 1 X5: Reverse inhibition Y3: Speed agreement

(NOTE 4) FNO. means Function No. See 7. Functions.
(NOTE 5) (P24, M24) and (P15, M, N15) are isolated inside the inverter. Do not connect M24 and M.
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TBS

Terminal arrangement and screw sizes
@ Control circuit terminal arrangement

[SM[LMI M ‘ V1 [ 12 l 13 IAH ’AIZI PA ]PGP]FWD‘REVICM[ X1 | X2 ] X3 I Xa ] X5 ] Y2£MEIRYA{30C|GF1’

TB4 (Note)

[Aﬂ M ]P15] M |N15fn { M ‘THTITHC' PB JiGMLPZd[MZd’ BX ‘HSTJ cM jTHRlEXTI Y1 ] ﬂRYﬂ30813OAEFZI

=19

(@ List of terminals and screw sizes
(Standard Series)

(Note)

Vol Fig.No.in Screw size
ta;é Motor [kW] Inverter type ©) Main circuit terminats Control circuit terminals
RST | UVW | DBPIP | E@G) TB4 TB5
0.75 |FRN907VG3-2 B M5 M5 M5 M5 M4 M3
15 FRNOO1VG3-2
22 FRNOO2VG3-2
3.7  |FRNOO3VG3-2
55 FRNOOSVG3-2
75 FRNOO7VG3-2
11 FRNO11VG3-2 C M6 M6 M6 M6
200V 15 FRNO15VG3-2 M8 M8 M8 M6
series 185  [FRNO18VG3-2 £ M8 M8 M8 M6
22 FRN022VG3-2 F M8 M8 M8 M6
30 FRNO30VG3-2 G M8 M8 M8 M8
37 FRNO37VG3-2 H M10 M10 M10 M8
45 FRNO45VG3-2
55 FRNO55VG3-2 K M10 M10 é 11 M8
75 FRNO75VG3-2 M $13 $13 $13 M10
90 FRNOJOVG3-2
3.7 FRNOO3VG3-4 A M4 M4 M4 M4 M4 M3
5.5 FRNOOSVG3-4 )
75 FRANOO7VG3-4 B M5 M5 M5 M5
11 FRNO11VG3-4
15 FRNO15VG3-4 c M6 M6 M6 M6
18.,5  |FRNO18VG3-4
22 FRNO22VG3-4 D M6 M6 M6 M6
30 FRNO30VG3-4 F M8 M8 M8 M8
:eor?evs 37 FRNO37VG3-4 G M8 M8 M8 M8
45 FRNO45VG3-4
55 FRNO55VG3-4 J M10 M10 M10 M8
75 FRNO75VG3-4
90 FRNO9OVG3-4
110 FRN110VG3-4 L M10 M10 . $11 M8
132 FRN132VG3-4 M $13 $13 $13 M10
160 FRN160VG3-4 N $13 413 $13 M10
200 FRN200VG3-4

TB4 for 200V series FRNO55VG3-2 and above and for 400V series FRNO55VG3-4 and above:

[Ro]

[To] T{l

-Exclusive terminal (not for users)



(Low Noise Series)

i | Fig.No.in Screw size
t\;gl(; { Motor (kW] Inverter type ©) Main circuit terminais Control circuit terminals
RST | uvw [oBNIPPI] E@G) TB4 | 7185
0.75 |FRNQO7VG3N-2 o M5 M5 M5 M5 Ma M3
15  |FRNOOTVG3N-2
22 |FRNOO2VG3N-2
3.7 {FANOO3VG3N-2
200V 5.5 . |FRNOO5SVG3N-2
seres 75 FRNOO7VG3N-2
1 FRNO11VG3N-2 P M6 M6 M6 Mé
15 FRNO15VG3N-2 Q M8 M8 M8 M6
185  |FRNO18VG3N-2 M8 M8 M8 M6
22 FRNO22VG3N-2 M8 M8 M8 M6
55 |FRNOOSVG3N-4 0 M5 M5 M5 M5 Ma M3
75  |FRNOO7VG3N-4
11 FRNO11VG3N-4
15 FRNO15VG3N-4 P M6 M6 M6 M6
400V 185  |FRNO18VG3N-4
series
22 FRNO22VG3N-4 R M6 M6 M6 M6
30 FRNO30VG3N-4 S M8 M8 M8 M8
37 FRNO37VG3N-4
45 FRNO45VG3N-4
(® Terminal arrangement
Fig. A Fig. B Fig. C ‘
40V - 3.7.5.5kW ? 200V : 0.75~7.5kW 200V : 11, 15kW
400V 7.5, 11kW 400V : 15.18.5kW
C T85 1 @30 I| { 185 1 @a ( 85 ] @9
Eiemsruvwbap J E@Rs%uvwoa p €| R|S| T]|u]v|w|pe| |P
{
| C w1 T~ 1
Fig. D Fig. E Fig. F
400V 1 22kW 200V : 18.5kW 200V © 22kw
400V - 30kW
Li=13) TEA =1
ELG)RSjUVW DB{PH’ Ef)RST UVW(& P Ef)RST Ul V|WI|08|P1 P
| | L
Fig. G Fig. H 200V : 37.45kW
200V © 30kW
400V : 37.45kwW =g
R| S Ut viwijos{P1| P
EGHRIS|TIulVv|w| {DB{PI|P
+ + E(G)
Fig. J Fig. K
9 400V - 55~90KK 9 200V - S5k
755 mE0
785 [753)
EG) E(G) N| Pl iP
GIRisIT Ul viw NP1 P JIRIS|T Ul VW INBIA RN




Fig. L 400V : 110W Fig. M 20V : 75, 0kH
£G 400V 132k
(G)
ma + BT
5/ lol[g] b3/ o] o} [s] o
U s \i W N P1
N[ [PY [P
E(Ci) R|SIT Ujviw I&J M L?J
Fig. N
9 400V : 160, 200K
E(G)
is:1))
U \ W N P1 P
s g W R L
Fig. O Fig. P Fig. @
Low Noise Series Low Noise Series Low Noise Series
200V : 0.75~7.5kW 200V © 1TKW 200V : 15~22kN
400V 1 5.5~11kW 400V - 15, 18.5kW
- 185 1 @m (I 1BS ] ( I=H ] @39
€0)|R|S|T|U|V WiNipa P EG)|R|S|T||U]V|W] Nips|P EGR|S|T] Y|V |W| g P
PN AT - T =1
Fig. R Fig. S
Low Noise Series Low Noise Series
400V 22k 400V © 30~ 45kW
o=y a=a
E*(G)RSTUVW N10B| P EiG)RSTUVW N1DB{P1P




6-2 Connection and Wiring

Keep the cautions mentioned below. Be sure to check for correct connection when you finish wiring. Note that wrong wiring
causes not only malfunction but also damage of the inverter.

1) Terminal arrangement and connection at shipment.
When you remove the front cover, you will see the main-circuit terminals and control circuit terminals arranged at the lower part of
the inverter. At shipment, the external alarm input terminals THR and CM are connected with a short bar, and in standard series
inverters of 22-45kW and low noise series 30~45kW, P1 and P are connected with a short bar.

Control PCB Control circuit terminal block
TB5 TB4
50 I R I ut | a2 I 13 l-‘n , a2 | A [FGP]FWD REV[CM[ 1 ' 2 l 3 I RS [CME fva | 3oc | oF1
[0 ] vasl M lmal i IleIrHClPBIPGMlP:MIMZJIBX[FSTICMlIHR,ExT}n {va]nvc[aoe[sm[wﬂ [ro] Irﬂ
® &®

Main circuit terminal biock

R S T U \Y w DB P1 P

INPUT OUTPUT

-3 &

Fig. 6-2-1 Terminal arrangement and connection at shipment (an example of FRENIC022VG3-2)

2) Main circuit
(1} Connection to power supply

l 1
!
Be sure to connect a molded-case circuit breaker 3-phase‘ power supply : INPUT !
(FAB) between the main-circuit power supply and the connection : R S T | Inverter |
terminals for main-power supply (R, S, and T). There is - T T +
ﬂ no need to check phase sequenc in this case. l l l Molded-case

Connect a magnetic contactor (MC) to disconnect the ) %':r;g)t breaker
inverter from the power supply when its protective I I I
function operates to prevent a fault or damage from Magnetic
spreading. Start and stop the inverter with contact T d d contactor
input "FWD" or "REV" but not with magnetic-switch MO
switching.

Fig. 6-2-2 Power supply

(2) Connection to the output terminals

Be sure to turn off the power supply during connection to the inverter output terminals U, V. and W.

Connect the terminals U, V, and W in the correspondent phase sequence as in Fig. 6-2-3. The motor rotates counterclockwise
viewing from the driving side by a forward command. To get reverse rotation with a forward command, see 7-3 (4-7) FNO. 58
Definition of forward and reverse commands.

Do not connect power supply to the terminals U, V, and W. Application of external voltage will cause damage in the inverter.
Capacitors can not be connected. They will be overheated or damaged by high harmonics (Fig. 6-2-4).

SS)

®

OUTPUT OouTPUT

Inverter ! ' v Inverter !

Forward rotation

(counterclockwise) ~ Capacitor
M
Fig. 6-2-3 Connection of a motor Fig. 6-2-4 Capacitor connection forbidden



(3) Connection of a DC reactor for power factor improvement. Remove the short bar

To connect a DC reactor to standard series inverters of 22 connected at shipment. ___r-~-1
~45kW and low noise series 30~45kW, remove the short N ‘
bar between terminals P1 and P connected at shipment DB or P1

and connect the reactor there. Do not fail to notice the short
bar that is connected inside the inverter.

DC reactor

Fig. 6-2-5 Connection of a DC reactor

(4) Connection of braking unit(s) and braking resistor(s).

@ Be sure to connect braking unit(s) in combination with braking resistor(s) for 55kW or above. THe number of braking units and
braking resistors differs according to types as shown in Fig. 6-2-6. Make connections following 12 (4) Braking units and braking
resistors, Specifications. Be sure to make the terminal symbols P and N of the braking unit correspond to those of the inverter.

@ Remove the short bars between terminals CM and THR connected at shipment, and make a circuit from THR to CM through the
thermal contacts both in braking units and in braking resistors in series. Connections for the thermal contact of braking units
should be such that the terminal 1 is toward the inverter terminal THR ‘and terminal 2, toward CM.

(a) 1 braking resistor (b) 2 braking resistors (c) 1 braking unit
(for 45kW or less) (for 45kW or less) 1 braking resistor
. (used in series)

S TCeM[TAR] 3 } JCM[THR §
A+ (DOB{P1P . DB|P1 P c
N
. Vi
5 _JLJ
E] -
: 5 c
S 21| 3
3 I 3
S s3]
X s
= g €
2 2 r 512
2 51 2
. G -8t
()] (@) 7)) =
c o
£ A 2
3 & E 3
e} o g
(d) 1 braking unit (e) 2 braking units
2 braking resistors (used in parallel) 2 braking resistors (used both in parallel)

E T é
s v ’
__L 5 — -
= =
% o]
2 2
= £
x ©
g a
@
el S
12 vi
1 W 3 N
A 843
- | £ 3
o [}
g Aad e
% i o
. & b 3
=) = @
— c
S x 1
2 @ Fig. 6-2-6 Connection of braking units and braking resistors
Y
[@)]
c
S
©
@



3 When you use two braking units, set the switch SW1 on its printed-circuit board as shown in Fig. 6-2-7. Setting at shipment is
(b) in the figure.

(a) Braking unit with 11 and 12 connected

(b) Braking unit with O1 and O2 connected

Short bar Short bar
Sw1 | | SWi
-1 A )
123 SWi1 SW1 123

Fig. 6-2-7 Change of SW1

When you use one braking unit, short-circuit 2-3 of SW1 as in Fig. 6-2-7 (b). Take care of this matter when you reuse a braking
unit that was used in two-unit combination.

(5) Grounding connections
Be sure to provide grounding to prevent an electrical shock due to leakage and to reduce noise effect. Provide exclusive
grounding for an inverter as far as possible. When it is not possible, common grounding may be used in which ground wires for
the inverter and other devices are connected at a grounding point. Avoid using a ground wire common to the inverter and other
devices. Use thick ground wire and make its route as short as possible.

(a) Exclusive grounding (b) Common grounding (c) Grounding with a Common ground wire
(good) (tolerable) (unacceptable)
Other Other Other
Inverter devices Inverter devices Inverter devices
) - O O O O
E(G) E(G)
Class-3 Class-3
= grounding = grounding =

Fig. 6-2-8 Grounding connections

3) Control circuits
Make wiring following the explanations and figures belfow. For the description of terminal functions, see 6-1 Terminals. .«

(M

Wiring to control circuit terminals.

Use shielded wires or twisted vinyl wires for wiring to
control circuit terminals and install them more than
100 mm apart from the main circuit. When crossing is
unavoidable, make them cross at right angles as in
Fig. 6-2-9. It is desirable that twisted shielded wires
are used for a long wiring distance.

Connection to aux. control power input terminais.
When a protective circuit actuates to open the
supply- side magnetic contactor, the inverter loses
control power supply and can not hold the fault
indication and general alarm output signal. In case
the hold of protective circuit operation is required,
make connection to aux. control power input termin-
als RO and TO as in Fig. 6-2-10.

Inverter control circuit wiring

ﬁ—/
More than 100 mm apart I ?) /

Main-circuit wiring

g

I More than 100 mm aparn

SocaoToTTS

Fig. 6-2-9 Inverter control wiring

3-phase power supply

power supply

Ll

23 e

[

INPUT

70

MC

Fig. 6-2-10 Connection for control power supply



(3) Connection to terminals for load meter (LM) and speed meter
(SM). ‘

Two types of meters can be used for the load meter and
speed meter: one-side move, 0to +10V DC, and both-side
move, 0 to£10V DC. According to a type you use, carry out
both switch reconnection and keypad panel setting as
mentioned below.

At most 2 sets of 10V, TmA meters can be connected.

(a) 1-2 short (b) 2-3 short

Short bar Short bar
Swi.2 l ‘ SW1.2
(g =51
ol A — e
123 123 123 123

Fig. 6-2-12 Reconnection of SW1 and SW2

Control PCB

Sw?2

]

Swi 53

123
Control circuit terminal block

TB5 | 1 B4
[ 1 RO} |TO

Fig. 6-2-12 Positions of switches SW1, SW2

ftem fOutput voltagel| Connection FNO. setting on keypad panel At shipment
1 (torque ammeter)
0~+10V 1-2 short
Load meter W ENO.70 3 (torque meter) SW1: 2-3 short
output LM 0t 10V 23 short 0 (torque ammeter) FNO.70: 0
- 2 (torque meter)
Speed meter 0~-+10V 1-2 short 0 SW2: 1-2 short
w2 FNO.71
output SM O~+10V S 2.3 short 0 1 FNO.71: 0
Note that of other combinations than above will cause abnormal
Remarks voltage output.

v o« Output voltage as torque ammeter

NOTE: The use of a load meter as torque ammeter or as torque meter:
Torque ~ Torque 0
Max. torque ,t/\/\
E 5 100% torque 6.7V
1 v \
; ! D R s Tl 1
R |
T ! t
P! ' '
Output voltage as torque meter : ! ; .
10V 0 0 Base speed

(a) Use as torque meter

(FNO. 70: 2 or 3)

(b)
(FNO. 70: 0 or 1)

Use as torque ammeter

Rotating speed

Load meter output voltage can be adjusted with FNO. 38, and speed meter output voltage, with FNO. 39.

Voltage Voltage
) . .
t 50 APPIOX. 12V |-+ - - == - 2.0 Max.: speed set
ApPIOX.10V/ ===~ - - (d ! APPIOX. [QV === - = fr--= -~ : with FNO. 51 }- IFWDiREVLCML L j
| Max.: 150% ; ¢ P2t [mee [ Bx [ msT
ApProx. 5V j-- = f- - == 09 as standard Approx.5v|-- - - 'J o - Approx
> : > ; Approx. 24v DC
f : ; : 3mA DC
L ‘ Torque current : ! Speed l
max ma max Reset
0 og X ortorque 0 5 max T‘ b switch
(a) Adjustment with FNO. 38 (b) Adjustment with FNO. 39 . I
(load meter) (speed meter)

(4) Connection of an alarm reset switch.
To operate alarm reset from the other place than the inverter
(for example, an inverter board), connect a self-reset switch

to the RST terminal.

Fig.6-2-13 Voltage and current

_20._
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Contacts connected to speed setting terminals. and contact
input terminals

Use micro-signal contacts of high contact reliability because
the current is very small.

For example, Fuji Electric control relay: HH54PW, or the like.
Voltage and current as shown in Fig.6-2-13 are impressed on
the contact input circuit.

Contact capacity for contact output.

AC 250V, 0.3A { cos ¢ = 0.3). In case of switching a large-
capacity magnetic switch or the like, use a relay of large
contact capacity as shown in Fig. 6-2-14.

Connection of open collector output termnials.

When you want to use this output signal, you are recom-
mended to use an optional relay output unit MCAII-RY.
If you do not use the MCAIL-RY, electrical specification for
the open collector should be DC 27V, max. and 50mA, max.
Be careful to protect it from damage due to surge voltage
and not to mistake power supply polarity.

Connection of a surge absorber.

Surge voltage (noise) due to the sudden change of current is
generated by the switching of the excitation coil circuit of
magnetic contactors, control relays, and solenoid valves.
This surge voltage sometimes causes malfunction of inverter

~electronic circuits and other peripheral devices. To avoid

such trouble, connect a surge absorber directly to both ends
of anoise source coil. Wiring should be as short as possible,
about 20cm at longest.

Table 6-2-1 Surge absorber application

(Circuit voltage: 250V or less)

)

& Tlrvalzoc]

L___¢JRYCll3o8fs0a]}  Inverter

R —

R

.
s
s
s

Large-capacity magnetic
f X ) contactor
T

Fig. 6-2-14 Amplification of contact capacity
r r’f

e vy CMt]EFE
 glwnfv] [ ¢

DC24v
+ _

Inverter !

Fig. 6-2-15 Connection to open collector output terminals

CR filter capacity

Device I CR filter or diode S§2-A-0 C: 0.2 u4F
Magnetic contac- | AC S2-A-O or its equivalent R: 5000
tors (main circuit) | pe Diode or S2-A-O (Okaya Electric Industries make)
1-B- 012
- AC S1-B-0 or its equivalent S1-B-0 C01uF
Auxiliary relays - R: 200Q
bC Diode or §1-8-0 (Okaya Electric Industries make)
Solenoids, brakes, | AC S2-A-0 Diode capacity (for operating coil curent 1A or less)
clutches DC Diode or S2-A-0 ERB44-06C 600V. 1A
(Surge 30 A/10 ms)
(Fuji Electric make)
AC DC
I T —
| ol |
Magnetic 4
contactor - Solenoid, ' S2-A-
or | S2-A-0 brake, L °
control relay 1 or Clutch, -
+ §1-B-0 etc.

Fig. 6-2-16 Connection of surge Absorbers



(9) Example of an operational schematic diagram

Power supply FAB 52 !
3¢, AC200/ —o’l\o ﬁ;\cg ig
200~2000_ oy o s [FRENIC5000VG3/VG3N]
50/60Hz —0 O o

©T
4o
T
(Note) L9 E

Aux. speed setting signal |

0~+10V V1
Forward with + [ !
Reverse with — |

Main speed |
setting unit { %JS(OV)
0~10 V o 11(0v)

Emergency stop
(Inverter stop)

Preparation Opera
ﬁ/for operation ,52X *‘ tion o External alarm reset
"ON’

Forward operation

SIOP Reversed Forward

Reverse operation

XL RX
sa | sa sa 7 sA

®Iﬂ

. SA: Surge absorber
Fault 30A: Closed at a fault i

30A9———O
30B: Open at a fault 308 |
308 ?—‘O/Oj
Q

(Note) When there is input at V1, operation will continue even if FWD or REV is turned off. To stop operation during V1 signaling, interrupt it by
opening the contact.

100 In case of auto-restart from instantanuous power failure, change the short bar of SW11 which is located on the control PCB under
the keypad panel's right and upper part to 2-3 short from 1-2 short. At shipment, 1-2 short is set. Change this switch while power
off (R, S, T, RO, TO) and the charge lamp is not lighted.

This switch's actions are described as follows.

« 1-2 short: When this inverter detects the state of under voltage, it displays “LU" on the keypad panel, and cuts off the inverter
drive, so the motor stops as free-running. When re-powered, it does not re-start automatically. (In case of the power
failure that the control power supply is lost, when re-powered, it re-starts automatically.)

» 2-3 short: It does not display “LU", but cuts off the inverter drive, so the motor stops free-running. When re-powered, it re-starts
automatically.
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7. Functions

7-1 Outline of Functions

Fig. 7-1-1 shows the whole control block diagram and Figs. 7-1-2 and 7-1-3 show the detailed controt block diagrams of the speed
setting section and the speed regulating section (ASR). Fig. 7-1-2 illustrates the soft start/stop mode and Fig. 7-1-3, the UP/DOWN
setting mode. The general-purpose input/output signals show functions set at shipment (changeable using the keypad panel).
When using the functions marked with , modify the defintions of general-purpose input/output signais and internal switches
(FNO. 72~79). The soft start/stop mode or UP/DOWN setting mode can be set by FNO. 5E on the keypad panel. (Soft start/stop
mode with FNO. 5E=0, UP/DOWN setting mode with FNO. 5E=1; standard setting at shipment is FNO. 5E=0.)

Inverter DBR
. ]
r ‘ j | Motor
r - T T T
Input power supply +
o jg ~TIL Ho™ PG ) |
N
Sl o 7 |1
%
|
f)% bC/oC Base drive
Converter |
Torque current
limitation
Speed setting
I
Spe_ed |_| ASR ' Jvector ACR
setting ™™ (speed 1 operation (current |
section control) control)
! - ia
Speed,
flux pos.
detector
i

Fig. 7-1-1 Control block diagram for FRENIC5000VG3

(Note) The transistor for dynamic braking is not built in for 55kW and above (for both 200V and 400V series). Itis supplied separately.



! FRENIC5000VG3 VG3N

(ATLI~ATL4)  [61~64]
[ATHe
LBl [(TBi~TiBa Ko !
i o= (Note 4) [2A~2D]
- foadiiion (BNR) ) .3
13 | (Note 4) =---"(Note 4) (Note 4) Sl
ey (BNRO) (@NRY) | oL+ (BNR2) (58] AL BT
: A s [A0] (0] L40] e AC X
5A : ' (65) (60) 4
\60 12 (18] FWOD S _,J /  RiE N 6 ! Gain Com| Torque
&) o, = oft start/ Iy g : ) ’
KNR}-o« - o ' > o g L - : ensation [~ curent
O-L—T—' Bh P i NRO S'OP(S'CU.NB)[ < LR na | | LRI !_/1 csTe ; eling
M (14) H . o Lo ¢
Digital o ns1(NR2 Jo ¢ gt (Potarity limit) cpr =P / /) f DTLM
igita ; CBSS 57) e i
speed input E"‘;: Egi ; CRT-£- (ATIND)
(OPC I -VG3-DI i
— np(NRslo @ AV ACC1[11] ACC2(19] ["al NAE NRF2
! S RS DEC1{12] DEC2({1A (22] [26] | | kP1[20] KP2[24)
t---{CNR2 2 DAL (av2) KIt[21] Ki2[25)
Al A———-{[ AT JH> av2 | \CNRa ST 18l st (3} (Note 1)
A2 ATLA [BNFO}’I
I (Note 1) (Note 1)

- i (Note 1) ) —_— S
—O Xo L, onel (Multi speed sel. 1) (BNA) } Running (zero speed) 575
—O CNR2 (Multi speed sel. 2) . b Intermediate voltage setup (undervoltage) DUV
}—0 O CNR4 (Multi speed sel. 4) . i ) (Not;es 6()3 égpaee;je :rgle\ﬁ:‘))DSAR
}—0 © CTL (Torque limit) Optional speed 4 P 9 DSAG
=) CNL (Reverse inhibition) :SI[JTP]’ -DSDP z
0 O0———0 32 , ! 6—NAF2[27]

— = REVI Absolute value |C ' NAF1[23]

o2 Ex == ZSLDZS 55[?1 DSDA CPI

—L__  RST {30} Zero speed Optional speed (BNAB)

THR ! detection ) :
Speed arrival Speed agreement
oM [SSASF]‘ DSAR  SAG DSAG
T (Note 3) [34]
@ NAO [f@ll NRO N
I o
& | : T
X (ANFI) NOTE: The figure in [ ] shows FNO.
(BNFO) oo
The symbol or :°\o.: shows a soft SW. All of them are set with parameters.
9

o
-
<

AO

IRY
Y1
|

Y2
Y3

Fig. 7-1-2 Control block diagram of the speed setting and speed regulating sections (soft start/stop mode, FNO. SE= 0)

(Note 1)
(Note 2)
(Note 3)
when you want to use DSAR.
(Note 4)
speed) or inverter fault)
When using the function marked with
To use "DSAR" refer to 7, 3 (2-11).

(Note 5)
(Note 6)

The [ ) shows standard seltings at shipment. They can be changed with FNO. 72~79.
Check FNO. 5A and 80 when using OPCII -VG3-DI.
Speed arrival DSAR is no output when aux. speed setting V1 or AV2 are used. Set FNO. 7B=0 and don't set AV2 with FNO. 76 and 77

k

Analog output BNRO~2, BNR are done to zero-hold at inverter stop. (Inverter stop is caused by (operation command "OFF” and zero

., modify the definitions of general-purpose input/output signals and internal switch (FNO. 72~ 79).



[ - - - - - - ]
«  FRENIC5000VG3,VG3N ;
[(ATL1~ATL4) [61~64)
' (Ao
TLB1~TLB4 |6 !
(Note 3) [2A~2D] l
Al
i (Note 3) (Note 3) i fen ,
130 (BNR)) CNL"{ ( ) (58] ) (BTO) 3" (ATR) (BT1) (BIT*)
o]l §' o] T Zlore Al A8
’ ) : NR i
12 — . RIF . g N Torque
" ) CUP =0 _o— ppowN :‘/’?_; -or/ d ] t . Sﬁéﬂaﬁgﬁ] current
M (CJ(L,)I!VF[? :g__o— setting unit + / L FF Nal selling
(Polarity limit) 5 oLM
7) CPL-fr-enofrf- - |
CRT - [- T Tj '
. o SM
NRF1 NRF2 !
ACC1[11] ACC2{19] Al l .
' (Note 1) DEC1%12% DECZ[[M] (AV2) (22 26] kkPI1 [SO]] ‘::22[[22;‘]]
121
Al J___l AV2 T3] ST(13] [ (Note 1)
A2 [ A2 JHs AtL X (enroi[AC]}— Ao
l CORP (droop)
i (Note 1)

o o—gefor e commana : fENA) ntomediats votage s o0y b o1
el : ¥ VAR
") CLWN (DOWN command) . (irdervolags) L

—O CCLK (CLEAR command) |
— i : Speed 1) DSAG-
CTL (Torque limil) Optional speed (Speed agreement) DSAG-}-»0 Y3
+—° CNL (Reverse inhibition) SDTP DSDP \
o o o 10— NAF2[27
—— REV | Absolute value (32] r—~°~,~o_ [27]
> o 3 lé 7 INAF1[23}
_ BX .*@ — cPI ‘
—g EXT 3 ZsL DZS SDTA DSDA
0 RST {30} Zero speed [31] Optional speed (BNAB)
THR detection Speed agreement
;‘_O-—Q%I SAG DSAG !
’ [34] N
NAO (D] NR _
(o) : i |
1 "
NOTE: The figure in shows FNO.
' (ANFI) g ] s
(BNFQ)

The symbol or :0\05 shows a soft SW. All of them are set with paramelters.

Fig. 7-1-3 Control block diagram of the speed setting and speed regulating section (UP/DOWN mode, FNO. 5E= 1)

(Note 1) The { ] shows standard sellings at shipment. They can be changed with FNO. 72~79.

(Note 2) Check FNO. 5F, 81 when using the UP/DOWN selting mode.

(Note 3) Analog output BNRO~2, BNR are done to zero-hold at inverter stop. (Inverter stop is caused by (operation command “OFF" and zero
speed) or inverter fault)

(Note 4) When using the function marked with . modify the definitions of general-purpose input/output signals and internal switch (FNO. 72~79).



7-2 Lists of Parameters
Below shown are the lists of parameters set or displayed on the keypad panel. For the method of operating the keypad panel, see
8. Keypad Panel. Each data display and parameter setting has a 2-digit function No. (hereinafter referred to as FNO.). To modify
a setting, call the FNO. and carry out data display and parameter setting. Table 7-2-1 shows the classification of parameters.
Parameters FNO. 51 to 8F include those to set the number of motor poles and the definition of general-purpose input/output. Set
them before motor start in trial operation.

Table 7-2-1 FRENIC5000VG3 Parameter classification
FNO. Contents Remarks
0 1~F Operation monitoring
1 0~F Epeed setting 10 : FNO. 11~3F set data protection
Basic
2 0~F parameters ASR (speed regulator)
3 0~F i Others
A 0~F Faults
~ | i . ~ i
5 0~F Operating | Basics 50 : FNO. 51~8F set data protection
6 0~F mode | Torque
selection Setting change not allowed
. Definition
7 0~F ( ) Input/output, etc. during inverter operation.
O~F Definition for optional units Analog (except FNO. 82, 83, 86, 87)
adjustment
9 0~F Transmission and others




Cate- i Function ! Setting, data displa i -
gory: Ret. FNO. Name Abbr — F?angeg Unit ‘:mny unit Meaning of data Se:‘t;nrgsa( Entry ”7;“
01 :Detected motor speed NA r/mini 1 r/min —
02 |Motor speed setting NR t/min} 1 r/min ’ —
:E; 03 |Detected load speed E:;sg:esg)nmggtrof‘?gg? [01] Xioad sp(e::‘e ol —
: 04 |Torque current setting % 1% Cont. rating: 100% —
§. 05 |[Torgue setting % 1% Cont. rating: 100% —
3 06 |Motor output kW | 0.1 (kw) [Calculated value —
2 07 |inverter output current A | (Note 2) |[Fundamental effective value —
E 08 |Motor temperature —30~150 1C —
5 09 |Input signal (1) (SEG) — (1-1)
E 0A |Input signal (2) (SEG) - (1-2)
% 0B |Output signal (SEG) - (a-3)
2 0C |Operation mode (SEG) —_ (1-4)
o 0D |Soft switch (1) (SEG) _ (1-5)
0E |[Soft switch (2) (SEG) — (1-6)
OF |{Magnetic flux 0~100 % 1% —
(Note 1) For example, when motor speed 1500r/min corresponds to load speed 120m/min, setting is
FNO. 5C=0.08 (=120/1500). If FNO. 01=750 (r/min) is displayed, FNO. 03 display 60 (m/min).
(No unit displayed.)
(Note 2) 0.1A for 3.7~45kW
1A for 55~200kW:

- Function Setting, data displa: i -
(933:3? Ret. FNO. Name Abbr. Range : Unit ’;\’mny unit Meaning of data S(-:\‘/E/tfl)nrgsat Entry I:egW
fgz: 10 |Set data protection 0.1 0: Change inhibited 0
tion (Basic parameters 11~3F) 1. Data changeable (Note 3)

11 |Soft start/stop acc. time 1| ACC1 | 0.10~1200 S (Note 1) 5.00

12 |Soft start/stop dec. time 1| DEC1 | 0.10~1200 s {Note 1) 5.00 (2-1)
- 13 Soft start/stop range of ST 0~50 ;}o : 1% 0 -
] S-curve
%‘ 14 Multistep speed setting 1 NR1 | —100~100.0| % |0.01% (Note 2);Max. speed setting: 100% (FNO. 51) 0.00
: 15 |Multistep speed setting 2 | NR2 | —100~100.0! % [0.01% (Note 2){Max. speed setting: 100% (FNO. 51) 0.00
§. 16 |Multistep speed setting 3 NR3 | —100~100.0! % [0.01% (Note 2)|Max. speed setting: 100% (FNO. 51) 0.00 (2-2)
2 17 [Multistep speed setting 4 | NR4 | —100~100.0| % [0.01% (Note 2)iMax. speed setting: 100% (FNO. 51) 0.00
g' 18 |Muitistep speed setting 5 | NR5S | —100~100.0! % |0.01% (Note 2);Max. speed setting: 100% (FNO. 51) 0.00
§ 19 |Soft start'stop acc. time 2 | ACC2 | 0.10~1200 S (Note 1) 5.00 (2:3)
g. 1A |Soft start/stop dec. time 2 | DEC2 | 0.10~1200 s (Note 1) 5.00
9 1B |Speed setting input gain KNR 0.01~2.00 0.01 1.00: Max. speed set at 10V input 1.00
é’ 1C

1D

1€

1F

(Note 1) Min. unit 0.02s for 0.10~9.98s
Min. unit 0.1s for 10.0~99.9s
Min. unit 1s for 100~1200s
(Note 2) Displays as follows:
—100, —999, .., —10.0, —9.9, .., —0.1, 0.00, 0.01, ..., 99.9, 100.0
(Note 3) Protects various data set with the keypad panel against careless operation. @ FNO. 10= 0 when trial operation is finished.

NOTE: Details are described in the items marked with () in Section 7.3.
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‘Cate- Function Setting, data display ! Setting at | 73
Ref. Meani f e}
gory:| " [FNO. Name Abor. | Range ] Unit | Min. unit eaning of data | “works | E™ | frem
20 |ASR P (1) KP 1 0.1~1000 (Note 1) |Proportional gain 20.0
0~5.000 )
|
21 JASR I (1) Ki 1 (Note 3) s | (Note 2) [Integral time 0.040
P -
20 Eo‘f;eed setting filter time constant NRE 1 0~5.000 s | (Note 2) 0.040
Speed detection filter time con-
23 stant (1) NAF 1 0~5.000 s | (Note 2) 0.005
24 {ASR P (2) KP 2 0.1~1000 (Note 1) |Proportional gain 20.0
3 0~5.000 )
‘2 25 |ASR 1 (2) Kl 2 {Note 3) S (Note 2) |Integral time 0.040
ing filter ti 2-4
2 26 (S;;eed setting filter time constant!\ oc o1 o< 500 s | (Note 2) 0.040 (2-4)
3
£ Speed detection filter time con-
g 27 stant (2) NAF 2 0~5.000 S (Note 2) 0.005
o 28 |Droop KD 0~25.0 % 0.1% 0.0 (2-5)
«n
.4 ASR P changeover ramp time
cln 29 constant KRT 0.1~2.55 s 0.01 s 1.00 (2-6)
2A (Torgue limit 1/ torque bias setting 1 |TLB 1 | —250~250 % 1% Cont. rating: 100% 150
2B |Torque limit 2/ torque bias setting 2 |TLB 2 | —250~250 % 1% Cont. rating: 100% 10 (2.7
2C [Torque limit 3/ torque bias setting 3!TLB 3 | —250~250 % 1% Cont. rating: 100% 150 7
2D |Torque limit 4 TLB 4 0~250 % 1%  |Cont. rating: 100% 150
2E |Magnetic flux setting level LFAI 10~100 % 1% Enabled by FNO. 66=1. 100
oF :_nght load magnetic flux setting LFAL 10~100 % 1% 25
evel
(Note 1) Min. unit 0.1 for 0.1~2.0
Min. unit 2 for 2~100
Min. unit 5 for 100~1000
(Note 2) Min. unit 0.001s for 0.000~0.100s
Min. unit 0.010s for 0.100~1.000s
Min. unit 0.100s for 1.000~5.000s
(Note 3) When KI1 or KI2 =0.000, P-control operation is set. ~ -

- Function Setting, data displa i o
Catel Ref. 9 - p‘y - Meaning of data Setting at Entry 7-3
gory: FNO. Name Abbr. Range Unit | Min. unit works Item

30 |Zero speed detection level ZSL 0.2~10.0 % 0.1% |Max. motor speed: 100% (FNO. 51) 0.5 (2-8)
Optional speed detection level - o o ) o y
31 (absolute value) SDTA 1~100 Y% 1% Max. motor speed: 100% (FNO. 51) 100 (2-9)
Optional speed detection level —100~—1, o o . o ~
32 (with polarity) SDTP 1~100 % 1% Max. motor speed: 100% (FNO. 51) 100 (2-10)
33 |Speed arrival detection level SAR 1.0~20.0 % 0.1% |Max. motor speed: 100% (FNO. 51) 3.0 (2-11)
- 34 Speed agreement detection level |SAG 1.0~20.0 % 0.1% |Max. motor speed: 100% (FNO. 51) 3.0 (2-12)
é 35 |Torque detection level 0T 1~250 % 1% Cont. rating:100% 100 (2-13)
3 36 [Overload prediction level LOL 25~100 % 5% 90 (2-14)
§ 37 |Motor overheat prediction level [LOLM 75~150 5C 140 (2-15)
3 oraton fac-
§ 38 tLc?rad meter output calibration fac KLM 0.50~2.00 0.01 100
@
g ——
o 39 fSpeed meter output calibration KSM 0.50~2.00 0.01 1.00
@ actor
-3 N N e
@ 3A ';’g’;g;f“’p countin simple positionispe | o _perr 1 pulse |Data in hexadecimal 8000 (2-16)
3B |Selection of motor sound tone 0~20 1 0 (2-17)
3C
3D
3E
3F




Cate-i Function Setting. data display !Setting at 73
‘Ref. - : | g a
gory:: FNO. | Name Abbr Range : Unit | Min. unit Meaning of data ! works Entry ltem
1 40 Contents of 1st fault Code display of fault status | ~——-
| 41 [Contents of 2nd fault (Same as FNO. 40) [ —=—- (3-1)
42 Present fault status (HEX notation) 0000 (3-2)
d faul -
i 43 [Ss;e setting at faut occur 0~ % 1% Max. motor speed: 100% (FNO. 51) 0
Detected speed at fault .
44 occurence 0 % 1% Max. motor speed: 100% (FNO. 51) 0]
Torque current setting at
45 fault occurs 0 % 1% 0
Motor current (U-phase) at
46 fault occurs 0~ % 1% Overcurrent level: 100% (momentary value) 0
>
= Motor current (W-phase) at
S 47 faull oocUrs 0~ % 1% Overcurrent level: 100% (momentary value) 0
>
2 Operation mode at fault
Q -
% 48 occurence (SEG) (Same as FNO. 0C) (1-4)
- Operation mode at fault
@
g 49 occurence (HEX) (HEX notation of FNO. 48) 0000 (3-3)
L.
w Soft switches 1 at occur-
A lence (SEG) (Same as FNO. 0D) (1-5)
Soft switches 2 at occur-
48 ence (SEG) (Same as FNO. 0E) (1-6)
4c f:gxiw'mhes at occurence (HEX notation of FNO. 4A and 48) 0000 (3-4)
|
4D Contents of the last fault (1st (Same as FNO. 40) o
fault)
Contents of the last but one
4E (st fault) (Same as FNO. 40) -——— (3-1)
Contents of the last but two
4F (1t fault (Same as FNO. 40) ———
Cate- Function Setting, data display Setting at 7-3
Ref. — Meaning of data Ent
gory:| [ FNO. Name [Aoor | Range | Unit | Min unit ¢ works Y item
Terg- 50 Set data protection (Defini-| 0 1 0: Change inhibited 0
ion tions 51~8F) ' 1: Data changeable (Note 1) -
* 51 Max. motor speed 125~12000 |r/min| 1r/min |(Note 2) 1500. (4-1)
* | 52 IMotor base speed 125~6000 {r'mini 1r/min |(Note 3) 1500. (4-2)
* | 53 |Use of DC braking 0,1 s 0: Not used, 1. Used 0 (4-3)
* | 54 |Use of V limit function 0, 1 0: Not used, 1. Used 1 (4-13)
* | 55 [DC braking time 0.0~10.0 s 0.1s 0.1 (4-3)
56
* 57 Is . (Note 4) o o . o .
peed limiter (peak limiting) —100~100 % 0.1% {Max. motor speed (FNO. 51): 100% 100 (4-4)
@
Q . - A
k7 Definition of operation mode 0: High-speed response mode R
3 * | o8 (1 0.1 1. High-precision speed control mode 0 (4-3)
s 0: Usual operation
S * | 59 |Definition of operation mode 0,1 1: Operation stop when speed lowers below zero 0 (4-6)
2 (2) speed level.
[}
@ - 0: Analog speed setting
3 % sa Def('j”'“of of speed setting 0. 1.2 1. Digital Speed setting (binary)| with OPCIL-| 0
g mode (1) 2: digital speed setting (BCD) VG3-DI
H Definition of forward and 0: Forward with FWD
S . 4-7
b * | S8 reverse commands 0.1 1: Reverse with FWD 0 (4-7)
2
& | %] sC t'ociad speed conversion fac- 0.01~150 001 |See Note for FNO. 03. 1.00
0: Usual
— 1: External Al input
*| 5D Defumuon of speed detect- 0.1.2 2: Pulse encoder and Al (ANFI) high-selector (for 0
ing sections winder use) (Note 5)
x| s Definition of speed setting 0 1 0: Soft start/stop mode 0
mode (2) ' 1: U/D setting mode
% | 5F Slow speed setting for U/D 0 1 0: Parameter NR1 (FNO. 14) 0
units | ' 1. External Al input (Note 6)

*: Shows a parameter not to be changed during operation.
(Note 1) Protects various data set with the keypad panel from careless operation. Before starting the motor in trial operation, carry out parameter

setting for operation modes (FNO. 51 to 8F) and press| SET |at FNO. 50=0.

(Note 2) (1)

(2)

(Note 3) When using a 4-pole standard motor, set the base speed to 1500r/min.

The maximum motor speed that can be set on the keypad panel is different according to the number of motor poles. When using a 4-
pole motor, set it to 1500~3600r/min (or 3000, 2400, 1800r/min).
The keypad panel displays 0.~9999. for 0~9999r/min and 1000~1200 for 10000~ 12000r/min.
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{Note 4) Displays as follows:

—100—+—99.9—+—99.8—... 99.8—+99.9—100

(Note 5) Make an inquiry when you want to set FNO. to 1 or 2.
(Note 6) When using the UP'DOWN setting mode without slow speed setting, make settings FNO. 5F=0 and FNO. 14=0.00.

Cate- Function Setting, data display Setting at 7-3
Ref. i g b
gory:| " [FNO. Name Abbr. | Range | Unit | Min_unit Meaning of data works | 5" |item
* | 60 |Definition of torque limiting 0.1.23 0: Limits torque by absolute 0
mode values of torque current setting.
Torque limit 120 4
r: Torque GEN MOT
N: Speed
MOT: Motoring N
GEN: Generating m_ﬁ;\‘
1. Limits MOT and GEN separately by torque
current” setting.
MOT: Torque limit 120
GEN: Torque limit 2 20 MOT
GEN r'/— L_—\‘L
__/'J N
MOT GEN
2: Limits torque by upper and lower torque
settings (ASR output). (with polarity)
Upper limit : Torque limit 1
Lower limit : Torque I|rn|lt 2 MOT
Upper limit \
I
MOT ;i N
6 Lower limit GEN
o
5 3: Limits torque in 4 quadrants by individual
c torgue current setting.
S @ : Torque limit 120
5 @ : Torque limit 220 r
< - @ : Torgue limit 320 1
@ @ : Torque limit 420
] GEN
g N
£ I D
5 MOT GEN
<
2 % | 61 [Definition of torque limit o1 0: Parameter setting (FNO. 2A) 0
o 1/torque bias setting 1 ' | 1: Al
Definition of torque limit —’ 0: Parameter setting (FNO. 2B)
* | 62 ’ 0.1 0
2/torque bias setting 2 1: Al
% | 63 Definition of torque fimit o1 0: Parameter setting (FNO. 2C) 0
3'torque bias setting 3 ' 1: Al (not to be used in standard types) (Note 2)
. ’ 0: Parameter setting (FNO. 2D)
* | 64 Definition of torque fimit 4 0.1 1: Al (not to be used in standard types) (Note 2) 0
0: Not used
Use of external Al for torque : ) .
* | 65 command 0,1 1: Used (as a slave in mechanically tied control, 0
etc.)
) _ 0: Usual setting
x| 66 Eee;'i:'“m of magnetic flux 012 1. Parameter setting (FNO. 2€) 0
9 2: Al (Note 2)
67
68
69
6A
68
6C
60
6E

*: Shows a parameter not to be changed during operation.

(Note 1) For details, see 7-3 2) Basic Parameters (2-7) FNO. 2A~2D. Set FNO. 60 to 0 generally, and to 1 when not using DB (generating mode).

(Note 2) FNO. 63, 64, and 66 to 0. (Do not change the settings.)
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Cate- Function Setting, data display Setting at 7-3
Ref. ; g a
gory:| " TEND. Name Abbr. | Range | Unit | Min_unit Meaning of data works | =" | item
| 0: Torque ammeter (with polarity)
% | 70 |Definition of LM terminals 0123 1: Torque ammeter (absolute vaiue) 0
2: Torque meter (with polarity)
3: Torque meter (absolute value) (Note 1)
% | 71 !Definition of SM terminals 0.1 0: Speed meter (apsolu(e \(aiue) 0
1: Speed meter (with polarity) (Note 1)
finition of DI (X1~
x| )E();: inition of DI ( X4, X6, 0~15 (Note 2) 0
3 ) (4-8)
® | % | 73 |Definition of DI (X5) 0~15 5
‘g * | 74 |Definition of DO (Y1~Y5) 0~15 (Note 2) 0 4
3 | * | 75 |Definition of DO (RY) 0~15 1 “9)
S | % | 76 |Definition of Al (Al1) 0~15 0
a — (4-10)
£ | ® | 77 |Definiion of Al (Al2) 0~15 2
g | * | 78 |Definition of AO (AO) 0~15 0 a1t
§ * | 79 |Definition of AO (AO2, AO3) 0~15 (Note 3) 0 (@11
® [ % | 7A |No. of motor poles, pulse 1~20
2 encoder specification (12, 16, 19, 2P [(D128P/R (2256P/R |3512P/R |@1024P/R
g 20 skipped) 4P [(5256P/R (®512P/R |(D1024P/R[®2048P/R
5 6P (@384P/R (@768P/R 11D1536P/R — 7
':;'_, 8P [(512P/R (1024P/R|192048P/R —
g_ 12P/(D768P/R [@1536PR| — —
Example: Data set to 7, 4P, 1024P/R. (Note 4)
* | 7B |V1 enabled or not 0,1 0: Disabled, 1: Enabled 1
* | 7C {Selection of motor current's 1~22 12 (4-12)
70 output
7E
7F
%: Shows a parameter not to be changed during operation.
(Note 1) See 6-2 3) (3) Connection to terminals for load meter and speed meter.
(Note 2) X6, X7, Y4, and Y5 require option OPCII-VG3-T2 or OPCII-VG3-TL.
(Note 3) AQ2 and AO3 require option OPCII-VG3-AO. R .

(Note 4) The 1024P/R pulse encoder is used for 4-pole standard motor operation. FNO. 7A to 7. (Do not change it.) Check the motor
nameplate before setting.

Cate- Function Setting, data display . Setting at 7-3
Ref. Meaning of data Ent
gory: FNO. Name Abbr. | Range Unit | Min. unit ¢ works V! tem
D -
= Conversion factor for )
g * | 80 speed setting BCD input 99~7999 Sets BCD data at max. speed setting. (Note 6)| 1000 (5-1)
-
c - - 0: Start from 0 ,
%_ * | 81 Bgtgga})’\‘o; :tr;::al L?riia for 0.1 1: Start from preceding operation data 0 (5-2)
s K etting (OPCII-VG3-T2 required.)
f a2 Transmitted data writing dis- 01 0: Disabled from writing of FNO. 90~95 data 1
5 abled or not ' 1. Enabled (Note 3)
'_E'_ 83 |Transmission 1D code 00~FF Displays in hexadecimal. 00
2 84
0: Usual
012 1: Gain adjustment (Outputs data corresponding
* | 85 |AO adjustment (Nthel 5) to 4+10V) LM, SM, AO2, AO3 0
2: Offset adjustment (Outputs data correspond-
ing to 0V) AO2,A03
§ 86 |Al1 filter 0~5.000 s | (Note 1) 0.010
g‘ 87 |AI2 filter 0~5.000 S {Note 1) 0.010
=§ * | 88 |12 offset adjustment (Note 2)
? * | 89 [12 gain adjustment r/min
7g * | BA |V1 offset adjustment (Note 2)
< x| 8B |VI gain adjustment f/min 6)
% | 8C |All offset adjustment (Note 2)
* | 8D |Al1 gain adjustment (Note 4)|
* [ 8E |AI2 offset adjustment (Note 2)
* | 8F |Al2 gain adjustment (Note 4)|

The mark * shows a parameter not to be changed during operation.
(Note 1) Min. unit 0.001s for 0.000~0.100s, Min. unit 0.010s for 0.100~1.000s, Min. unit 0.100s for 1.000~5.000s.
(Note 2) SAVE is enabled only when O is display. The range of offset adjustment is 0~=30mV.

(Note 3) For details of FNO. 82 and 83, see the manual of option OPCII-VG3-T2 or OPCI-VG3-TL.
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(Note 4) The unit “rmin", “%", “no display” is determined by Al defintion in FNO. 76 and 77.

(Note 5) During AO adjustment, if an operation command (FWD, REV or EXT) is input, 0 will be set automatically.

(Note 6) The setting is required only when 2 (Digital speed setting BCD) is set in FNO. 5A Speed setting modes.
Output is limitted when values over FNO. 80 are input.

Cate- Function Setting, data display ) Setting at 7-3
Ref. Meaning of data Ent
gory:| " [FNO. Name [ Apbr. | Range [ Unit [ Min. unit o works ¥ |item
(MICREX-F /O relay area)
0123456789ABCDEF
C TTITITTTITTT
I FWD
REV
——— BX
— EXT
90 RST 0000
- Displays written data from transmission.
- X7 VG3 operates according to the or-operation
% ;g of transmission data and VG3 contact input
z X4 signals.
& X3 RST from transmission is enabled only for
L X2 transmission error.
3 X1
a
=) Transmission speed set- )
z ! ] 0: Speed setting for inverter
v 91 t!ng or NTO-mode selec 0.1 1: Speed setting for transmission 0
5 tion ;
) gg |[ransmission speed setyrq | g 100% (Note 2) 0000
Q. ting
@\
o Transmission speed set- 1009
'E 93 fing bias NBT 0~*100% (Note 2) 0000
5 - —
: 94 ;S»erlecnonse?(fintrans:n ﬁ-ﬁ%j 0.1 0: Torque setting for inverter 0
2 orque 9 ' 1: Torque setting for transmission
a mode
£ — -
g 95 tTir"z”sm'ss'O” oraue setirro | 2000H/+100% - - (Note 2) 0000 X
a
o=

General-purpose DO

Y5 Y4
1. Restart
2: Trace data transmitting
87 |Trace data mode 0.12 0: Data tracing stopped (Restart is possible only 2
during 0.)
98
99
oA Data SAVE check (display (Note 3) °
only)
1: Saves all data.
" 9B |ALL SAVE function 0.1 "SAVE" is displayed during SAVE operation. 0
@ (Note 4)
£
o 9C
D
9E
9F

(Note 1) For details of FNO. 90~97, see the manual of option OPCII-VG3-T2 or OPCII-VG3-TL.

(Note 2) Displayed hexadecimally on the keypad panel.

(Note 3) Displays the number of unsaved data after data change. (it only includes data changed on the keypad panel, but does not include data
written from transmission.) The FNO. of data unsaved is displayed by key operation in a parameter setting mode on the keypad
panel.

(Note 4) See 8-4 Parameter Setting and Change.



7-3 Detailed Descriptions of Parameters
1)} Operation monitoring

(1-1) FNO.09 Input signal (1) display (SEG display)

Displays the ON/OFF status of contact input signals on the 7-
segment LED data display. Lit with contact ON, Turned off with
contact OFF.

(1-2) FNO.OA Input signal (2) display (SEG display)

Displays the ON/OFF status of contact input signais on the 7-

segment LED data display. Lit with contact ON, Turned off with

contact OFF.

* X6, X7, and TEN are enabled when option OPCII-VG3-T2 or
OPCII-VG3-TL is used.

(1-3) FNO.0B OQutput signal display (SEG display)

Displays the ON/OFF status of digital output signals on the 7-

segment LED data display.

Lit with DO ON, Turned off with DO OFF.

* Y4 and Y5 are enabled when option OPCII-VG3-T2 or OPCII -
VG3-TL is used.

(1-4) FNO.0C, 48 Operation mode display (SEG display)

Displays the present operation mode on the 7-segment LED data
display.

A segment LED is lit in each operation mode as shown on the
right.

" (Forward/stop command)

"REV” (

(Reverse/stop command)
"BX" (Free-run command)

"EXT"  (Pre-excitation com-
mand)

|—— THR"
"RST" (Alarm

f—.@a

" (Gen. Di

(External alarm input)

reset command)

1)

"X2" (Gen. DI2)

"X3" (Gen. DI3)

I——»"x4" (Gen. Did)

g8

"X8"

"X7" (Gen. DI7 )
(Gen. DI6 *

l‘ L L— "TEN" (Remote setting enabled *)

——"X5" (Gen. DI5)

(Gen. DO1)

(Gen. DO2)
(Gen. DO3)

’— "Y4" (Gen. DO4 *)

o ‘o o

o

‘—"RY" (Relay output)
"Y5" (Gen. DO5")

—— Forward operation mode (Note 1)

—— Reverse operation mode (Note 1)

Stop., (inverter off)
l_ Pre-exciting or DC braking)

BlE8

L— Dece

—— Accelerating

L- Fauit

Intermediate_DC voltage setting up
(Undervoltage) (Note 3)

lerating (Note 2)
{Note 2)



(Note 1) The forward or reverse operation mode is determined as below according to the combination of ON and OFF of contact input signals

"FWD" and "REV".
Contact input Contact input Operation mode
"FWD" "REV" —
ON ON
ON OFF "Forward operation mode" lit
OFF ON "Reverse operation mode” lit
OFF OFF — ’

Exceptions are that when contact input signal "BX" is ON, "Forward (reverse) operation mode" is turned off. When pre-exciting signal "EXT" is ON
and when "FWD" or "REV" is ON, "Pre-excitation or DC braking” is turned off.

(Note 2) OQutput during acceleration and deceleration is as follows:

@ Soft start'stop mode

NRO

+
AV3

Signals are output following the comparison of the speed setting NRO of the soft start/stop input and actual speed NA.
Acceleration or deceleration mode is turned off at speed arrival state which is determined by FNO. 33.

However, these signals are not output when aux. speed settings V1 and AV2 are used, speed setting limit is set to other than 100%, or
reverse inhibiting command (CNR) is ON. To use signals during acceleration and deceleration, select FNO. 7B=0, FNO. 57 =100, and

not AV2 for FNO. 76 and 77.
2> UP/DOWN setting mode

Soft start/ stop

FWD REV
5 3
7 %

uP —0 o0—o
DOWN —0 —
CLEAR —0 o—r

UP/DOWN
setting unit

Signals for acceleration or deceleration are output following the increase or decrease of UP/DOWN setting unit output NR1.

(Note 3) The mark "—" of Undervoltage means "not” (not undervoitage).

(1-5) FNO.OD, 4A Soft switch (1) display (SEG display)

Displays the soft switch status set by general-purpose DI
ON/OFF and DI definitions for FNO. 72 and 73 on the 7-

segment LED data display.
Lit with switch ON,
Turned off with switch OFF.

ASR

ASR

command)

=i

g

g

g
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—"CNR1" (Multi. speed selection 1) or "CUP" (UP command)
—"CNR2" (Multi. speed selection 2) or "COWN" (DOWN command)
——"CNR4" (Multi. speed selection 4) or "CCLR" (CLEAR

[——"CBSS" (Soft start/stop bypass command)

|—-"CPP!" (ASR, P/PI change command)
L—"CPI" (ASR constant change command)
———"CNL" (Reverse inhibiting command)

L—"CRT" (Soft start/stop time change command)



(1-6) FNO.OE, 4B Soft switch (2) display (SEG display)

"CSTC" (Speed control/torque control change command)
Displays the internal switch status set by general-purpose DI "CDRP" (Droop control command)
ON/OFF and DI definitions for FNO. 72 and 73 on the 7-
segment LED data display. "CTL" (Torque limit command)
Lit with switch ON, {' "CTB1" (Torque bias 1 command)
Turned off with switch OFF. '—

* For simple position control command, see (2-16) FNO. 3A.

o u o

I——"CPOS" (Si

Simple position control command *)
"CTB2" (Torque bias 2 command)

ﬁ@@

2) Basic parameters
(2-1)

Range of data Data at shipment
FNO. 11 Soft start/stop acceleration time 1 (ACC1) 0.10~1200 s 5.00
FNO. 12 Soft start/stop deceleration time 1 (DEC1) 0.10~1200 s 5.00
FNO. 13 Soft start/stop S-curve range (ST) 0~50% 0

Sets acceleration time from O r/min to max. speed (FNO. 51) and deceleration time from max. speed to 0 r/min
@ Soft start/stop mode

t Speed setting input signal
Speed !
Speed

(Forward) N :

: T t2
0 1
d J : ; — Time
3l t2 :
(Reverse) i

Forward/stop command "FWD"

Reverse/stop command "REV"

{ ty=ACCH1 - (1+2X ------

Time for 0~max. speed
t,=DCE1 - (1+2><

@ UP/DOWN setting mode
Calculation for acceleration and deceleration time is the same as (1) and (2) above.
Example of operation:

Speed
Max. speed NMAX [~ 777777

Slow speed NJF0
~NJF

UP command "UP"
DOWN command "DOWN" |
CLEAR command "CLEAR”

Forward/stop command "FWD" 1
Reverse/stop command "REV"
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(2-2)
FNO. 14~18 Muitistep speed setting 1~5 (NR1~NRS)

Range of data

Data at shipment

You can select 5-step of speed by general-purpose contact
signals/soft switches. The inclination of speed change between
stages are determined by acceleration and deceleration time
setting.
The selection of multistep speed disables operation by external
speed setting signals.
The relation between general-purpose contact signals and internat
switches is defined by FNO. 72 and 73. See (4-8).

NOTE: @: ON state, O: OFF state.

—100~100.0% 0.00
(o)}
=S
3
o
[¢5]
o8]
Q
@« )

; : : Time

Internal | External Muitistep speed External
switch speed speed

setting 1 2 3 4 5 setting
CNR1 ) ®  C|le|OC|le| O @
CNR2 O ORI NN NECHEONEN B )
CNR4 O O|l0O|C| el e @@

(2-3)
FNO. 19 Soft start/stop acceleration time 2 (ACC2)
FNO. 1A Soft start/stop deceleration time 2 (DEC2)
FNO. 13 Soft start/stop S-curve range (ST)

Range of data

0.10~1200 s
0.10~1200 s
0~50%

Data at shipment

5.00
5.00
0

The first acceleration and deceleration times (FNO.11, 12, 13) and the second ones (FNO. 19, 1A, 13) can be changed with general-

purpose contact signal/soft switch (CRT). The second ones are selected by the soft switch(CRT) turned on.
The relation between the general-purpose contact signal and soft switch is defined by FNO. 72 and 73. See (4-8).

(2-4)
FNO. 24 ASR P (2) (KP2) ‘ .
FNO. 25 ASR | (2) (KI2)
FNO. 26 Speed setting filter (2) (NRF2)
FNQO. 27 Speed detection filter (2) (NAF2)

Range of data

0.1~1000
0~5.000 s
0~5.000 s
0~5.000 s

Data at shipment

20.0
0.040
0.040
0.005

The first speed regulator parameters (FNO.20, 21, 22, 23) and the second ones (FNO. 24, 25, 26, 27) can be changed with general-
purpose contact signal/soft switch (CPI). The second ones are selected by the soft switch(CP!) turned on.

The relation between the general-purpose contact signals and soft switch is defined by FNO. 72 and 73. See (4-8).

(2-5) Range of data Data at shipment
FNO. 28 Droop (KD) 0~25.0% 0.0
When speed control is performed together with other inverters,
loads on drive units can be balanced by droop characteristics Sp?ed
added to constant speed control (droop control). Droop is defined 100% 1

as given in the right figure. The ON-OFF of droop contact is done by
the general-purpose contact signal/soft switch (CORP). When soft
switch CDRP is ON, droop control is ON. The relation between the
general-purpose contact signals and soft switch is defined by FNO.
72 and 73.

See (4-8).
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(2-6)

FNO. 29 ASR P Changeover ramp time constant (KRP)

Range of data Data at shipment
01~255s 1.00

To reduce a shock at the changeover of the speed regulator parameters (2-4), the parameters are changed in a ramp function manner

between ASR P (1) and ASR P (2).

(2-7)
FNO. 2A Torque limit 1/torque bias setting

FNO. 2D Torque limit 4

FNO. 61~64 Definition of torque limit 1~4

1

FNO. 2B Torque limit 2/torque bias setting 2
FNO. 2C Torque limit 3/torque bias setting 3

FNO. 60 Definition of torque limiting modes1

Range of data Data at shipment
—250~250% (Note 1) 150
—250~250% (Note 1) 10
—250~250% (Note 1) 150

0~250% 150
0~3 0
0, 1 0

FNO. 2A~2C sets either a torque limit or a torque bias setting. A function can be selected by the definition of the soft switch (CTL or
CTB1, 2). The relation between the soft switch and general-purpose contact input is defined by FNO. 72 and 73. See (4-8).

@ Torque limiting function

Use FNO. 60=0 for usual torque limiting. When using no braking resistor in an application that requires no DB (generatig mode),

use FNO. 60=1, FNO. 62=0, FNO. 2B=3~10%, and soft switch CTL turned ON.

(i) FNO. 60 defines torque limiting modes.

Torque limit 120
r: Torque

0: Limits torque by absolute values of torque current setting. -

GEN: Generating

T
N: Speed GEN
MOT: Motoring
Mﬁ

-W‘T
N
GEN

(i) FNO. 61 and 62 define whether torque limits 1 and 2 are set
with parameters or analog input Al.
Setting with parameters: 0
Setting with analog input: 1
FNO. 63 and 64 should be set to 0 because these torque
limits are set with parameters.
(i) For setting with analog input, see (4-10) FNO. 76 and 77.
(ivy For setting with parameters FNO. 2A~2D, see the table
below:

FNO. 60 0 1 2 3 =

MOT: Torque limit 120 r
GEN: Torque limit 2= 0

1: Limits MOT and GEN separately. by torque current setting.

o7

1\

GEN w
_/"‘ :
GEN

MOT Upper limit | 1st quadrant
FNO. 2A 0~150% 0~150% 0~ +150% 0~150%
(Note 1) (Note 1) (Note 1)

GEN Lower limit | 2nd quadrant
FNO. 2B Unused 0~150% | 0~+150% 0~150%
(Note 1) (Note 1) (Note 1)

3rd quadrant
FNO. 2C Unused | Unused Unused 0~150%
(Note 1)

2: Limits torque by upper and lower torque settings (ASR

output). r
(with polarity) Upper limit MOT
Upper limit: Torque limit 1 GEN
Lower limit: Torque limit 2
MOT
Lower limit GEN

4th quadrant
FNO. 2D Unused Unused Unused 0~150%
(Note 1)

3: Limits torque in four quadrants by individual
setting.

torque current

@ : Torque limit 420

T
@ : Torque limit 10
@ : Torque limit 2z0 GEN vOT
® : Torque limit 3z0 ® _?D¥|
® | ®
MOT

(Note 1) Though the range of data is —250 (0)~250%, standard
setting shouid be within 0~150% or 0~ +150%.



® Torque bias function
Fig. 7-1-4 shows a control biock diagram with torque bias in use. As illustrated, the bias function is given to ASR output. itis used
to improve response at start in hoisting application.
This function can be used in Fig. 7-1-2 Soft start/stop mode and Fig. 7-1-3 UP/DOWN setting mode. When using a function
marked with , change the definitions of general-purpose /O signals and soft switches (FNO. 72~79). The torque bias
function is within the mark and requires change of soft switch definition. When you are using this function, you can not use torque
limiter function (soft switch CTL).

(ATL]*—ATL{) _[61~§4]

! {
| Tsi~TLBe 1—-‘:0/0

A~2D)

Speed setting |

(ATIN)

NRF1 NRF2
(22) (28] (ATLD

kP10 kP2(24
kilen kl2(25)

(ATLD)

e 28]
L sts o,

€CDRP (Droop)

: o—NAR(D)
Iy SEVAL

chl

T
Speed feedback NOTE: The figure in [ ] shows FNO.

Fig. 7-1-4 Control block diagram for torque bias operation

(i) FNO. 72 and 73 define the connection of soft switch (ivy The relation between the soft switch and torque bias is as
CTB1, CTB2 and general-purpose DI. follows:
(i) FNO. 61 and 62 define whether torque bias 1 and 2 are ~
t with parameters or analog input Al Soft Without TLB1 TLB2 TLB3
set with parar g Input Al switch torque (FNO2A) | (FNO.2B) | (FNO.2C)
Setting with parameters: 0 bias or Al (ATL1)|or Al (ATL2)

Setting with analog input: 1 CTB1 o) ° o) °
FNO. 63 should be set to 0 because this is normally set o8
with a parameter. 2 O O ® ®

(i) For setting with analog input, see (4-10)FNO. 76 and 77.

NOTE: @ : ON state, O : OFF state

._38__



FNO. 30~37 set a comparator level to output the status of the inverter and motor by general-purpose DO. FNO. 74 and 75 select
general-purpose DO to output the internal digital signal D* % *resulted from comparison.

(2-8) Range of data Data at shipment
FNO. 30 Zero speed detection level (ZSL) 0.2~10.0% 0.5
Sets zero speed level ZSL in % taking the max. motor speed of < Operation of DZ3> ON
FNO. 51 as 100%.
This zero speed status DZS (OFF signal in zero speed state, ON
signal in running state) can be output from general-purpose DO.
See (4-9) FNO. 74 and 75. \ OFF INA |
! i

- e kHys=05%

i

ZS5L=0.2~10.0%

* Hys : Hysteresis width

Absolute value
of actual speed

(2-9)
FNO. 31 Optional speed detection level (absolute) (SDTA)

Range of data
1~100%

Data at shipment

100

Sets optional speed detection level (absolute) SDTA in % taking
the max. motor speed of FNO. 51 as 100%.

This speed status DSDA (ON signal when speed exceeds FNO.
31 setting level) can be output from general-purpose DO. See
(4-9) FNO. 74 and 75.

< Operation of DSDA™> ON

OFF

QO

—i e kHye=1%

SE;TA: 1~100%

*Hyg : Hysteresis width

-~ |NA|
Absolute value

of actual speed

(2-10) Range of data Data at shipment
FNO. 32 Optional speed detectian level (with polarity) (SDTP) —100~—1, 1~100% 100 -
Sets optional speed detection level (with polarity) SDTA in % ® Setting>0
taking the max. motor speed of FNO. 51 as 100%. This speed < Operation of DSDP>> ON
status DSDP (ON signal when speed exceeds FNO. 32 setting
level) can be output from general-purpose DO. See (4-9) FNO. /
74 and 75.
The +side of the actual speed means forward operation, and the OFF |
—side, reverse operation (when FNO. 5B=0). When FNO. 5B= T e He=1% ;Ct,L\J]:; speed
1, the+side means reverse, and the—side, forward. 0 ’ . P
DSDP =1~ 100%
@ Setting<0
< Operation of DSDP>
ON

OFF

Lk Hs=1%

SDTP=—100%~—1%

*Hys : Hysteresis width

[ R of

= NA
Actual speed




(2-11)
FNO. 33 Speed arrival detection level (SAR)

Data at shipment
3.0

Range of data
1.0~20.0%

When speed setting is given in soft start/ stop mode, sets a
detection level SAR for actual speed NA arriving at soft start/
stop input signal NRO.

The 100% of this setting level corresponds to the max. motor
speed FNO. 51.

This signal is not output in UP/DOWN mode. Also, this signal is
not output when aux. speed setting V1 and AV2 is used. When
using this signal DSAR, set FNO. 7B=0, and do not select AV2
with FNO. 76 and 77.

This speed arrival status DSDP (ON signal by speed arrival) can

<Operation of DSAR>
ON

|-
¥

OFF

0 ~ e kHs=1% | NRO—NA |
i (Absolute value of difference
between soft start/stop input

signal NRO and actual speed

SAR=1.0~20.0%

be output from general-purpose DO. See (4-9) FNO. 74 and 75. * Hyg : Hysteresis width NA)

(2-12) Range of data Data at shipment

FNO. 34 Speed agreement detection level (SAG) 1.0~20.0% 3.0
Sets an agreement level for speed setting NR and actual speed  <Operation of DSAG>
NA. ON
The 100% of this setting level corresponds to the max. motor  H
speed FNO. 51.
This speed agreement status DSAG (ON signal by speed
agreement) can be output from general-purpose DO. See (4-9) OFF
FNO. 74 and 75. o R
0 - P % Hys=1% [ NR—NA |

(Absolute value of difference
between speed setting NR
and actual speed NA) =

SAG=1.0~20.0%
* Hyg : Hysteresis width

(2-13)
FNO. 35 Torque detection level (TDT)

Range of data
1~250%

Data at shipment
100

Sets such a torque level that turns signal DTDT on when torque
current or torque exceeds the level.

The 100% of this torque detection level corresponds to the rated
continuous torque current or torque.

To output the signal DTDT from general- purpose DO, see (4-9)
FNO. 74 and 75. Torqu current setting or torque setting can be
selected by FNO. 70 Definition of LM terminals: 0 or 1 for torque
current setting and 2 or 3 for torque setting.

< Operation of DTDT >
.ON

OFF

—_—

"E E’"*Hvs=10% [ig*{or] *]
4 ' (Absolute value of torque

TDT=1~250% current or torque)

* Hyg : Hysteresis width



(2-14) Range of data Data at shipment
FNO. 36 Overload prediction level (LOL) 25~100% 90
Sets a level of overload prediction for the inverter and motor. Time to overload Overload
To output this overload prediction DOL (ON by overload or its prediction prediction Overload

prediction status) from generai-purpose DO, SEE (4-9) FNO. 74 (sec] t
and 75.
60 |------
t 100% 150%
LOL: 25~100% (at 5% intervals)
(2-15) Range of data Data at shipment
FNQO. 37 Motor overheat prediction level (LOLM) 75~150C 140

Used for outputting prediction on motor winding temperature

through DO.

To output this prediction DOLM (ON above the set temperature)

from general-purpose DO, see (4-9) FNO. 74 and 75.

< Operation of DOLM>

- OFF

ON

—! 1+ %Hys=5T

i
'
i

LOLM=75~150(C) (at 5% intervals)

%*Hyg : Hysteresis width

(2-16)

Range of data Data at shipment =

FNO. 3A Simple position control motor stop count (SPC)

0~FFFF 8000

This function is used for simple position control in horizontal
trucks and other applications. For example, as illustrated on
the right, when 2nd limit switch operartes at creeping speed,
soft switch CPOS is turned on to start pulse counting by the
PG (pulse encoder). When the count reaches the set SPC,
the inverter starts to stop and the speed level becomes
under zero speed level,DC braking is applied to stop the
motor.

In case of standard motors, the number of pulses of PG is
1024 P/R and FFFF =65535 pulses. Setting is available up to
65535/1024 =64 revolutions. For the relation between soft
switch CPOS and general-purpose DI, see (4-8) FNO. 72
and 73.

Operation command

Speed setting ———————

Speed

‘ — Time

Creeping
speed

1
'
'
|
1
!
1
'
[

Zero speed level

Zero speed 7S

[ ISR [P I

r-) ]
1st limit ﬁnd limit
LI

PG pulse count 1\

CPOS

rd

(2-17)
FNO. 3B Selection of motor sound tone

Range of data Data at shipment

0~20 0

This parameter makes the motor magnetic sound tone vary.
This parameter is effective in FRENIC5000VG3.

Setting value

0 —— 20

Sound tone

High ——————— Low




3) Fauit display

The inverter has the following three functions to display and retrieve the contents of fauits:

(1) Contents of faults: FNO. 40, 41, and 42,

(2) Operation status when 1st fault occurs: FNO. 43~4C,

(3) Contents of past faults (records): FNO. 4D, 4E, and 4F.
When a fault occurs, the inverter is automatically put in a fault display mode. To retrieve successive faults, operation status at
fault occurrence, and fault records, operate the keypad keys, and the contents will be displayed in order.

NOTE: The codes of FNO. 4D~4F are displayed only concerning the 1st fault (first detected fault when more than one fault

occurred). The codes are the same as FNO. 40 and 41.

(3-1) FNO. 40 Contents of 1st fault
FNO. 41 Contents of 2nd fault

FNOQ. 40 displays 1st fault with a code of the right table.

FNO. 41 displays 2nd fault that occurred successively Display code Contents
before 1st fault was reset. The table of the codes and 4th digit [ 3rd digit | 2nd digit| 1st digit
contents are shown on the right. o r Overcurrent

a T = Fuse blow

i L Overvoltage

L i Undervoltage

o 5 Overspeed

Inverter overheat

Motor overheat

Thermistor disconnection
Inverter overload

Memory error

Current detection abnormal
Ground fault (optional)
T-link optional unit error
External fault

N
[

Y e St ] Lt L

] wath
-

=~
g B
(<

(3-2) FNO. 42 Status of faults

The present status of faults is displayed in hexadecimal notation.

Bit display | Decimal | Hexadecimal FEDCBA987 65 43 210
I A (TIIITITIITTITIT1]
670 3 5 Overall fault for 1~F bit
L—— OH3 External fault
0011 3 3 OPF T-ink optional unit error
0100 4 4 EF  Ground fault (optional)
0101 5 5 Reserve
0110 5 5 C'):F hfurrent detection abnormal
r emory error
o111 i ! OL Inverter overload
1000 8 8 rb  Thermistor disconnection
1001 9 9 OH2 Motor overheat
1010 10 A OH1 Inverter overheat
1011 19 B 0OS Overspeed
LU  Undervoltage
1 : O? E g OU Overvoltage
0 dCF Fuse blow
1110 14 E OC  Overcurrent
111 15 F

Example: Inverter overload (OL) and external fault (OH3)

[o[o[e oo [e o o T[oTe o o o 1]
0 0 8 3 <> Display shows 0083.




(3-3) FNO. 49 Operation mode at fault occurrence (HEX)

The operation mode when 1st fault
occurred is displayed in hexadecimal
notation. FNO. 48 gives SEG display
for the contents of the bits 0~7 as
FNO. 0C. does. refer to (1-4)

(Note 1) The line of Undervoitage for
bit 6 means "not.”

(Note 2) Transmission data error at bit
8 and traced-data transmit-
ting at bit F concern option
OPC I -VG3-T2. When it is
not used, bit 8 shows 0 and
bit F shows 0 or 1.

(Note 3) "Torque limiting” is enabled
only when switch CTL for
torque limit is ON.

FEDCBA9876 543210

[ L1

FWD Forward operation
——REV Reverse operation
INV  Stop (Inverter off)
EXT Pre-excitation or DC braking
DACC Accelerating
DDEC Decelerating
DUV Intermediate DC voltage setting up
(Undervotage) (Note 1)
ALM  Overall alarm
DTFT Transmission data error (Note 2)
DOLM Motor overheat prediction
DOL Inverter overload prediction
DAX Operating
DTDT Torque detecting
DTLM Torque limiting (Note 3)
Reserve
TRACE Traced-data transmitting
(Note 2)
Example: Operating (DAX), overload prediction (DOL), intermediate DC voltage
setting up (DUV) and forward operation (FWD).

[x[ofoJof1]1]ofefo]1ofofofo]o]1]
Oor8 C 4 1

=> Display shows 0C41 or 8C41.

(3-4) FNO. 4C Status of soft switches at fault occurrence (HEX)

The status of soft switches when 1st
fault occurred is displayed in hexade-
cimal notation.

FNO. 4A and 4B give SEG display for
the contents of the bits 0~7 and 8~F
as FNO. 0D and OE do respectively.
refer to (1-5), (1-6)

FEDCBA®987 6543210

HEEEEEEEE

CNR1/CUP

Muitistep speed setting 1/UP command

—— CNR2/CDWN

Multistep speed setting 2/DOWN command

CNR4/CCLR

Muitistep speed setting 4/CLEAR command

CBSS

Soft start/stop bypass command

CRT

Soft start/stop time change command

CNL Reverse inhibiting command

CPI ASR constant change command

CPPI ASR P/PI change command

CSTC Speed control/torque control change
command

CDRP Droop control command

CTL Torque limit command

CTB1 Torque bias 1 command

CTB2 Torque bias 2 command

CPOS Simple position control command

Reserve

Reserve

Example: Multistep speed setting 1 (CNR1), multistep speed setting 2 (CNR2),
reverse inhibiting command (CNL), and torque limit command (CTL) are ON.

[ofofoJofoft]ojofoforfo]ojolt]1]
0 4 2 3

= Display shows 0423.



4) Operation mode selection (Parameters to be set before operation)

(4-1)

Range of data

Data at shipment

FNO. 51 Maximum motor speed 125~12000r/min 1500
The maximum motor speed that can be set with the keypad panel is — —
. . Poles Lower limit Upper limit
different according to the number of motor poles. The range of data - —
. . . . 2P 750r/min 12000r/min
is shown in the table on the right. However, as shown in 5. Standard - -
e . I 4P 375r/min 6000r/min
Specifications, setting should be within the range of 1500~3600 - -
. - - P 250r/min 4000r/min
r/min (or 3000, 2400, 1800 r/min), the standard maximum speed for - -
4-pole motors, that is, standard motors i 187r/min 3000r/min
P - 12P 125r/min 2000r/min

(4-2) Range of data Data at shipment
FNO. 52 Motor base speed 125~6000r/min 1500

The motor basg speed that can be set with the keypad panel is Poios Cower Tt Upper Timit
different according to the number of motor poles. The range of data > SO 5000 N
is shown in the table on the right. However, as shown in 5. Standard P 375mn 3 000{’,mm
Specifications, base speed for 4-pole motors, that is, standard & T 000
motors, is 1500 r/min. Do not change the data. e T 500

12P 125r/min 1000r/min

(4-3)
FNO. 53 Use of DC braking
FNO. 55 DC braking time

Range of data
0, 1
0.0~10.0s

Data at shipment
0
0.1

When 1 (uses DC braking) is set in FNO. 53, FNO. 55 is enabled. DC
braking is applied on condition that operation commands FWD and
REV are OFF, FNO. 53 is set to 1, and actual speed is below zero
speed set by FNO. 30. After DC braking time set by FNO. 55 is over,
inverter becomes free running.

_.44 —

Speed ! |

FNO.30 ZSL |---

Follows dec. time set
by FNO. 12 or 1A,
7

S R B

Operation [

~|—]-FNO.55 _ _ Time

command



(4-4) Range of data
FNO. 57 Speed limiter (peak limiting)

Data at shipment
—100~100% 100

Applies peak limiting to speed setting. Speed setting

is limited to one polarity as shown on the right when Soft switch CNL : OFF Soft switch CNL : ON
soft switch CNL for reverse inhibition is ON. The Output Output
100% means the maximum motor speed set by FNO.
51. For the definition of the general-purpose DI and 80% |------o T 80% |~~~
soft switch, see (4-8) FNO. 72 and 73. ,
R H H
S : '
@1 —100% Input Input:
5| ! 0 100% 0 100%
ol
z|
il
S RCOREEEEEE —80%
Output Output
80% |- === - =-——
R :
[=) '
°‘|" :
..| —100% Inputi | —100% Input
ARE 0 100% fr 0
ol | '
ol B i
! "
: R -0 1
80% LR EEEE { —80%
(4-5) Range of data Data at shipment
FNO. 58 Definition of operation mode (1) 0,1 0

Defines the operation mode for the speed regulator.
Setting is O for high-speed response operation, and setting is 1 for high-accuracy static speed control operation.

(4-6) Range of data Data at shipment
FNO. 59 Definition of operation mode (2) 0, 1 0

Defines the operation mode in connection with operation commands FWD and REV.

With data 0, normal operation, the inverter continues operation even in a zero-speed state of the motor when either FWD or REV is ON.
Set FNO. 59 to 1 in order to stop operation by turning down the speed setting volume at terminals 11, 12, and 13 when FWD or REV is
kept ON. In this case, the inverter operates as if FWD or REV is turned off when speed (input to terminal 12) comes below a zero speed
level though FWD or REV is ON.

This function is disabled by FNO. 5A set to 1 or 2 (digital input setting) and by multistep speed setting.



“(4-7) Range of data Data at shipment

FNO. 8B Definition of forward and reverse commands 0, 1 0
The rotating direction of motors is normally forward by FWD
and reverse by REV. FNO. 5B is used to rotate a specified %gﬁtrnal voltage 0~10V 0~—10V
motor in a reverse direction in interlocking operation. on .
. : ; ; : ulti. spee
The direction of rotation is set as shown on the right. parameter 0~100% 0~—100%
FNO. 14~18
FWD ON Forward Reverse
FNO. 5B=0
REV ON Reverse Forward
FWD ON Reverse Forward
FNO. 5B=1
REV ON Forward Reverse
(4-8) Range of data Data at shipment
FNO. 72 Definition of DI (X1~X4, X6, X7) 0~15 0
FNO. 73 Definition of DI (X5) 0~15 5

FNO. 72 and 73 determine the relation between general-purpose digital inputs and soft switches. X6 and X7 are enabled only when
option OPCII-VG3-T2 is used.

FNO. 72 sets a combination of DI X1~X4, X6, and X7 to a column $# 0~ # 12 horizontally ranged in the table below.

(At shipment, column #0 is set by FNO. 72=0: X1=CNR1/CUP, X2=CNR2/CDWN, X3=CNR4/CCLR, X4=CTL, X6==CRT, and X7=
CPIn

FNO. 73 sets X5 to any of $0~$13 vertically ranged in the table below.

(At shipment, X5 is set to $5 CNL by FNO. 73=5.)

Setting of FNO. 72 (at shipment FNO. 72=0)
No. Signal Abbr. ~
#O| %1 H2 | H3 | H4| #5| #6 | #7 | #8| #9 | F10/# 11| F12]#13/ B 14/ #15 Remarks
Multistep speed setting 1/ CNR1/ Selected by
%0 U/D setting unit UP command |CPU XE X3 XX XT XD | XT X XA (X6) | (x6) FNO. 58 .
Multistep speed setting 2/ CNR2/ Selected by
$1 U/D setting unit DOWN command |CDWN X2 | X2 | X2 1 X2 | X2 | X2 | X2 | X2 FNO. 5E
— Muttistep speed setting 4/
© | 52 |UD setting unit CLEAR com-|S e | X3 X3 | x3 poected by
1y mand :
g $3 [Soft start/stop bypass CBSS X3 X3 | X2 | Xtix1 X1
w
E $4 [Soft start/stop time change CRT (X6) | (X6) X3 | X4 | X4 | X3 | X4 | X3 | X2 | X2 | X1 | X2
€
2| 35 |Reverse inhibiting command  |CNL X7 (x7) (x7)
o0
% | $6 |ASR PI constant change cPl X7 x7) | (x7) | (x7) | (X7) (X7) X3 | X3 | X3 | x3
5 $7 |ASR P/PI change CPPI
- Speed controltorque control
2 $8 W—_ CSTC (Note 2)
2 $9 |Droop command CDRP (XB) | (X6) | (X6) (XB) | (XB) | (XB) | (XB) | (XB)| X2
w
s | $10 Torque limit CTL X4 X4 | X4 (X6)| X4 X4 1 X4 | X4 | X4 | X4
£ 311 |Torque bias 1 command CTB1 X3
k-1
& | $12 |Torque bias 2 command CTB2 X4
$13 |Simple position control command |CPOS (X7) (X7) | (X7) (X7)
$14
$15

(Note 1) When X5 is defined the same as another DI, whichever is earlier turns the signal on.
(Note 2) When you want to use Speed control/torque control change CSTC, please make an inquiry to us.



(4-9) Range of data Data at shipment
FNO. 74 Definition of DO (Y1~Y3, Y4, Y5) 0~15 0
FNO. 75 Definition of DO (RY) 0~15 1

FNO. 74 and 75 determine the relation between general-purpose digital outputs and inverter internal signals. Y4 and Y5 are enabled
only when option OPCII-VG3-T2 is used.

FNO. 74 sets a combination of DO Y1~Y5 to a column # 0~ # 11 horizontal ranged in the table below.

(At shipment, column #0 is set by FNO. 74=0 : Y1=DUV, Y2=DSAR, Y3=DSAG, Y4=DTDT, and Y6=DOL.)

FNO. 75 sets RY to any of $0~315 vertical ranged in the table below.

(At shipment, RY is set to $1 DZS by FNO. 75=1.)

No. . Signal Abbr. Setting of FNO. 74 (at shipment FNO, 74=<0) .
$O| #1 | #2 | #3 | #4| #5| #6 | #7 | #8 | #O (#10|# 11| # 12/ #13|# 14| %15 Remarks

$0 ant__szjrgi%ﬁ;eg;onage S TV vAN VI N R VI IR RV B IO O R

= | $1 |Running (Zeto speed) DZs Y1 vl |yt

£ $2 |Speed arrival DSAR Y2 | Y2 |Y2|Y2]| Y2 Y2 | Y2 iY2]Y2 ] Y2

o | $3 |Speed agreement DSAG Y3 Y3 |Y3|Y3

§ $4 |Optional speed (absolute value)|DSDA Y3 (Y4)

é $5 Optional speed (with polarity) |DSDP Y3

g $6 |Torque limiting DTLM Y3

& | $7 |Torque detecting DTDT [ (Y4) | (Y4) | (Y4)|(Y4)| Y3 |(Y4)|(Y4)|(Y4) Y2

E $8 |Operating DAX Y3

w $9 |Accelerating DACC Y2 (Y4) (Y4)

o | $10 |Decelerating DDEC Y3 (Y5) (Y5)

‘_'-z_ $11 |Overload prediction DOL  [L(Y5)|(Y5){(Y5)!(Y5)|[(Y5)|(Y5)| Y3 |(¥S)

;__, $12 |Motor overheat prediction DOWM (Y5)| Y3

2 | 513 |Transmission data Y4 DTY4 = | (Y4) (v4) -

? $14 |Transmission data Y5 DTYS (Y5)
$15 |Transmission data error DTFT (Y5)

(Note) When RY is defined the same as another DO, both of them output the same signal.



(4-10) Range of data Data at shipment
FNO. 76 Definition of Al (Al1) 0~15 0
FNO. 77 Definition of Al (Al2) 0~15 2

FNO. 76 and 77 determine the relation between general-purpose analog inputs and input points into the inverter.
FNQ. 76 sets Ai1 to a column # 0~ # 8 horizontaily ranged in the table below.

(At shipment, column#0 is set by FNO. 76=0 : Al1=AV2)

FNOQ. 77 sets Al2 to any of $0~3$10 and $15 vertical ranged in the table below.

(At shipment, Al2 is set to $2 ATL1 by FNO. 77=2)

Setting of FNO. 76 (at shipment FNO. 76=0)
No. Signal Abbr. -
O #1 | #2 | #3| 4| £#5| #6 | #7 | #8| HO [ H10[H 11| #12/H13|#14]#15 Remarks
+
$0 |Aux. speed setting 2 AV2 Al :_r]r:)a\f speed/
$1 [Aux. speed setting 3 AV3 Al ”
Torque limit 1/ *max. torque/
a | % ltorque bias setting 1 ATLY Al +10V  (Note 3)
L —
~ Torque limit 2/ j
~ $3 torque bias setting 2 ATL2 Al
[] —
P Torque limit 3/ ,
b 34 torque bias setting 3 ATL3
g $5 |Torque limit 4 ATL4 P
'%' $6 |Torque setting input ATIN Al ”
3 | $7 |Torque setting ATR Al ”
g $8 |Flux setting input (0~10 V)  |AFAI Al 100/""”’;/';'; :fx)
~ ] *+max. speed/
~ | $9 [Speed feedback input ANFI Al £10V (Note 4)
g $10 U/D setting unit (0~10V) ANJF +max. speed
w slow speed setting 10%/+10V
k]
o | $11 -
£
s $12
0
$13
$14
Motor temp. input o~
$15 ©0~10V) (Note 2) ATM All 200C/+10 V

(Note 1) Al1 and Al2 input—10V~0~-+10V. When AI2 is defined the same as Al1, Al1 has priority over Al2.

(Note 2) Motor temperature is input normally by an NTC thermistor. However, when Pt100 or the like is built in a motor, it is possible to input it into
the inverter using a converter 0~10V/0~200C

(Note 3) Normally 150% corresponds to the maximum torque.

(Note 4) When you want to use flux setting input AFAI or speed feedback input ANFI, please make an inquiry to us.



(4-11)

FNO. 78

Definition of AO (AQ)
FNO. 79 Definition of DO (AQ2, AO3)

Range of data

0~1
0~1

5
5

Data at shipment
0
0

FNO. 78 and 79 determine the relation between general-purpose analog outputs and inverter internal data. AO2 and AO3 are enabled
only when option OPCII-VG3-AQ is used.
FNO. 78 sets AQ (Inverter main PCB terminal) to any of $0~$11 vertically ranged in the table below.

(At shipment, AQ is set to $0 BNFO by FNO. 78=0.)
FNO. 79 sets a combination of AO2 and AQ3 to a column # 0~ # 12 horizontally ranged in the table below.

(At shipment, column#0 is set by FNO. 79=0 : AQ2 BNF0Q, AO3 BT0.)

No. Signal Abbr Setting of FNO. 79 (at shipment FNO. 79=0)
HO| #1| #2| #3| #4 #5| #6 | #7 | #8 | #9 |#10/# 11/ #12[#13|#14/#15|  Remarks
30 |Speed feedback output 0 BNFO  [[(A02)|(A02)|(A02)|(A02) (A02)|(A02)
$1 Speed setting 0 BNRO (AO3) (AQ2)}{(A02)|(A02)
f $2 |Speed setting 1 BNR1 (A03) (A03) (A02){(A02)
: $3 [Speed setting 2 BNR2 (AO3) (AO3) (AQ3) (AO2)
1% $4 |Torque setting output O BTO (AO3) (AQ3) (AQ3)|(A03)
T | $5 |Torque setting output 1 BT1 (AO3)
.S. $6 |Torque current setting BIT* (A03)
2 $7 [Speed setting BNR - (AQ2)
_. | $8 [Speed feedback BNA (AO3)
g $9 [Speed feedback, absolute BNAB
;‘2_ $10 [Torque setting output, absolute BTAB
% $11 :grs%n::tecurrenl setting output, BITAB
; $12 {Motor current BIM . _
§ $13
$14
$15

(Note) When an AO is defined the same as another, both of them output the same signal.

Analog output:

$0~$3, $7, and $8: 0~*£10V/£100%

$4 and $5: 0~+10V/0~=*max. torque setting (£150% as standard)
$6: 0~+10v/0~=*max. torque current setting (£150% as standard)
$9: 0~—+10V/0~£100%
$10: 0~-+10V/0~=Emax. torque setting (£150% as standard)
$11: 0~—+10V/0~zEtmax. torque current setting (£150% as standard)
$12: This depends on FNO. 7C (Refer to (4-12).)

_.49...



(4-12) Range of data Data at shipment

FNO. 7C Selection of motor current's output 1~22 12
Set this parameter when you need to use "AQO" terminal as actual
motor current's output. Setting Scale Setting Scale
This parameter defines the scale of output voltage/motor value value
current. 1 10%10Y 12 100%/10Y
Motor current value means rms, and output accuracy is +=10%. 2 154710V 13 150%710Y
3 2010 14 200%/10"
4 25%/10Y 15 2507710
5 30%10Y 16 300710V
6 404710 17 400%10v
7 45%/10Y 18 450%/10
8 50%/10Y 19 500710
9 60%/10¥ 20 600%/10Y
10 75410V 21 750%10Y
11 90™10v 22 900*10Y
(4-13) Range of data Data at shipment
FNO. 54 Use of V limit function 0, 1 1

Vlimit function is the function that when Inverter intermediate voltage increase over the level, VG3/VG3N depress the generation power
in order to depress the increasing of intermediate voltage.

0: No use of V limit function

1: use of V limit function

5) Definitions for options - N -
(5-1) Range of data Data at shipment
FNO. 80 Conversion factor for speed setting BCD input 99~7999 1000

Using option OPC [I-VG3-DI, this function sets a BCD data at the maximum speed when speed setting is made by BCD input (when
FNO. 5A is set to 2).

Example. When BCD data is 120.0 (m/min) at the maximum motor speed, setting is FNO. 80=1200.

When data over than 1200 is input, output is limited.

FRENIC5000VG3

B B OPCTI
53— —O®
858 DI

Max. motor speed

=]
m(ro) B

[m/min]




(5-2) Range of data Data at shipment
FNO. 81 Definition of UP/DOWN initial setting 0, 1 0

In case of speed setting with the UP/DOWN setting unit shown in Fig. 7-1-3, this function defines the initial setting to be 0 or the
preceding operation data. The latter definition is used for restarting from the preceding set point when the inverter control power supply
is recovered from stoppage due to power failure etc. Note that option OPCII-VG3-T2 is required in this case.

6) Analog input adjustment

FNO. Input terminal Contents
FNO.88 12 Offset adjustment data
FNO.89 12 Gain adjustment data
FNO.8A V1 Offset adjustment data
FNO.8B V1 Gain adjustment data
FNO.8C Al Offset adjustment data
FNO.8D Al Gain adjustment data
FNO.8E Al2 Offset adjustment data
FNO.8F Al2 Gain adjustment data

@ FNO. 88, 8A, 8C, 8E: Offset adjustment. Input OV into
each analog input terminal and operate or to
have display data 0; then, press [SET]. (When [ $0 | Aux. speed seting 2 | AV2 |0O~max. speed r/min
operation of [A] or [\] does not give 0, check the input
voltage and try again.)

Adjustment is normally unnecessary because it is

carried out before shipment. —
Adjustable range: 0~=30mV. 83 L?rqqfee b“ir:?g szétting 2 AT ’ *
@ FNO. 89, 88: 12, V1 gain adjustment. Input as high — =
speed setting as possible (~10V) into terminal 12 or | L‘ig‘&‘: A, o3 ATL3 ’ %
V1. Operate [A] or [V] to have display data agreed with
the input setting speed (r/min); then, press [SET]
Adjustable range:®10VE0.5V/max. speed setting $6 | Torque setting input ATIN ” Y%
® FNO. 8D, 8F: Alt, Al2 gain adjustment.
The display unit varies as shown in the table on the right
according to the Al defintion OF FNO. 76 and 77. Carry $8 | Flux se%’:gg\%m ) AFAI| 0~100 %
out adjustment the same as @. Note that in $15 motor
temperature input, adjustment should be done with 5V
input 100°C display because 10V input causes motor $10 | U/D unit (0~10V) ANJF | 0O~max. speedX10% r/min
trouble due to overheat. slow speed setting

No. Signal Abbr. Data Unit

$1 | Aux. speed setting 3 AV3 ” r/min

$2 | Torque limit 1/ ATL1 | O~Z*max. torque * %
torque bias setting 1

$5 | Torque limit 4 ATL4 ” %

$7 | Torque setting - | ATR ” %

$9 | Speed feedback input | ANFI | O~max. speed r/min

$11
$12

$13
$14

$15 | Motor temp. input ATM | 0~200 —
(0~10V)

(Note) The maximum torque is normally 150%.



8. Keypad Panel

8-1

Functions and Construction

The setting and display device is named keypad panel, and data display and parameter setting and modification are all carried
out with the keypad panel. The inverter is operated by parameters set with the keypad panel and external operation/control

commands. Fig. 8-1-1 illustrates the operation.
<Keypad panel>>

| SEocoa Grmmza,
booogoos,

Fu

f
i
i
!
4
|
i
L

@

}
i
F
|
i

Power supply

monitoring, setting/
modification, retrieval

<Keypad panel™>

nction selection,

Function selection,
monitoring, setting/
modification, retrieval

Forward/reverse command
(FWD/REV terminal: ON) Control  com-
mand (Speed
S(tg?odpk;y Operation setting etc.
Stop command external com-
FWD/REV terminal: OFF mands)
BX terminal : ON
.
auit _
Reset | | In\{sner Protective function acts.
com- (Stp ™ (OC,OV,0H2 etc)
mand op)
Fig. 8-1-1 Basic operation of FRENIC5000VG3 series

Table 8-1-1 shows the list of parameters, Table 8-1-2, functions of the keypad panel, and Table 8-1-3, display characters.

Table 8-1-1 List of parameters -
FNO. Contents Remarks
0 1~F | Operation monitoring
0~F Speed setting 10: FNO. 11~3F set data protection
Basic
2 0~F parameters ASR (speed regulator)
3 0~F Others
4 0~F | Faults
5 0~F Basics 50: FNO. 51~8F set data protection
rati
6 0~F ggge "9 Torque
selection Setting change not allowed
7 0~F Inputioutput, etc. during inverter operation.
8 O—F Definition for optional units (except FNO. 82, 83, 86, 87)
Analog adjustment
9 0~ Transmission and others




Table 8-1-2 Functions of the keypad panel

Function FNO. Contents
Operation monitoring 01~0F Monitors inverter operating conditions.
. _ Sets parameters to be adjusted during operation such as P and | parameters

Basic parameters 11~3A for ASR system.

Parameter Operating mode selec- 51~78 Deff'inlit_ion items to be set before operation such as max. speed, Al/O and DI/O
setting tion definitions.

Definition for options 80~83 Defintions for using options to be set before operation.

Analog adjustment 85~8F Adjustments (offset and gain) for analog /O to be set before operation.
Transmission data display 90~97 L[J)ésé%lays transmission data when option OPC[1-VG3-T2 or OPCII-VG3-TL is
Set data protection 10, 50 Protects set data against careless operation.

All save function 9A, 9B Stores the whole set parameters in nonvolatile memory.
Fault display/retrievali 40~4F Displays and retrieves contents and operation status at fault occurrence.
Reset Reset key |Fault reset or reset to an operation monitoring mode after setting is over.

Table 8-1-3 Display characters

Figure Display Figure Display |English letter| Display |English letter| Display |English letter| Display
0 g 5 5 A F F u 7
1 H 6 5 B b H H \Y Y
2 c 7 7 c 8 r L L s 5
3 3 8 8 D o 0 t P n
4 Y 9 3 E £ R I
The same character is displayed on the keypad panel each for 0 and O, U and V, and 5 and S.
Fig. 8-1-2 shows the outline of the keypad panel. RS -
Function No. display Data (parameter)display Unit indicator
U \ /\ \ /\ \
-~ FUNCTION DATA
or/mina A
= Q Q a a a a a % a
S 2 E;]: Selection indicators
Touch key — SHIFT| | AN | |FAST] | v SE RESET
L A N N A A A
SHIFT key ‘ RESET key
UP key (increas) SET key
FAST feed key DOWN key (decrease)
Fig. 8-1-2 Outline of the keypad panel
FUNCTION . Displays a selected function with a 2-digit number.
Selection indicator : Indicates the selected position for a digit to set a function. In a parameter setting mode, both are turned off.
DATA : Displays operation data, setting data for parameters, and fault status.
Unit indicator - Turns on an LED on the left side of a unit corresponding to the contents of display data.



Functions of touch keys

SHIFT |

Selects a mode from function selecting and parameter setting modes. Each mode is shifted by pressing [SHIFT] key in
such an order as shown below:
@ : Selection indicator, the tens digit — (2 : Selection indicator, the units digit — (3 : DATA (parameter) — D — @ — 3

However, when FNO. 01~0F and 40~4F are set or when data is protected (described later), orderis = D — @ — @ —

FUNCTION DATA

FNO. display —— +«— Data display

Selection indicator — [ [

@lFT] SHIFT]
@, @ ON: Function selecting mode,
® (D, @, OFF): Parameter setting mode

Used for changing numeral data in each mode selected with |SHIFT]| .
. Increases numeral data, [V] : Decreases numeral data.

During parameter setting, data increase or decrease stops within the upper and lower limits of each parameter setting
range.

Feeds numeral data fast during parameter setting.
You can start fast feed numeral data by pressing together with or depressed, and can change the fast
feed to the original feed by releasing only.
Fast feed is not started by pressing only.

SET_|
Used for storing data into nonvolatile memory during parameter setting. Stored data is not erased even when the power
supply is turned off.

Data not stored by a press of f—SET] after modification is erased when the power supply is turned off and data stored
previously by a press of [ SET Jis valid.
When is pressed, is displayed to show the data being written to nonvolatile memory.
is displayed about one second, followed by set data display.
RESET |

@ Display reset in a parameter setting mode:
Display returns to the FNO. for preceding operation monitoring display (FNO. 01~0F).

(@ Fault reset in a fault monitoring mode:
A press of after fault recovery cancels the operating protective function and displays the FNO. selected
before the fault occurred.
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8-2 Protection of Set Data
There are two kinds of parameters: basic parameters and operation mode selection (definition) parameters, and both set data can
be protected (inhibited from change).
FNO. 10: Protects the set data of basic parameters (11~3A).
FNO. 50: Protects the set data of operation mode selection parameters(51~8F).
(Data 0: change inhibited, data 1: change allowed.)
At shipment, both are initiaily set to 0 (data change inhibited), and parameters can not be changed.
@ Cancellation of set data protection (Change allowed)
Set FNO. to 10 {or 50) with and / M and press twice to display a parameter
setting mode. Press to set data to 1.
After that, parameter change for each FNO. is allowed.
@ Set data protection (Change inhibited)
Put the display in a parameter setting mode in the same way as in (.
Press to set data to O.
After that, parameter change for each FNO. is inhibited.

8-3 Displaying Data
To monitor the contents of functions, follow the operating steps below:
Press and see that selection indicator @ is lit to select the tens digit of FNo.
Press orto set a code for the tens digit of a required FNO. At this time, a code for the units digit of FNO. will be set to
0.
Press [SHIFT] once; selection indicator (D is turned off and @ is lit. The units digit of FNO. is ready.
Press or @ to set a code for the units digit of a required FNO.
The function data is displayed on the data display, and its unit, on the unit indicator.
The unit indicator at the right bottom is lit for units other than those printed such as r/min, A, s, etc. These displays will
continue till another function is set.

e 006

FUNCTION DATA
Function No/ ) . |Tens|Units| |th’|3rd |2nd|1st | Or/min O A o -
data display ]‘i digit | digit|  |digit|digit| digit| digit gﬁ/ 8 W | < | Unitindicator
0

Digit position [:] i:]
indicator ] = \14 \_[_J \ - J
o @ (©)

Fig. 8-3-1 LED display

8-4 Parameter Setting and Change
(1) Steps
O~@ Select a required function in the same way as 8-3 D~@.
® Press and turn off selection indicators @ and @ in Fig. 8-3-1 to shift to a parameter setting mode. Note that during
inverter operation, a parameter setting mode can not be displayed in connection with parameters that are disabled from
setting during operation.
NOTE: "During inverter operation” means ‘inverter is not active.”

® Use , and to set a required data. After data is changed, it flickers.

@ To store set data into nonvolatile memory (to hold it after the power fails), press .
The data stops flickering and is stored.

To change data after is pressed, repeat steps from ®.

NOTE: When a fault occurs, all of the parameters can not be set.

(2) Setting of more than one parameter.
Carry out the first setting following (1) O~@.
Press |SHIFT| once and see that selection indicator @ (the tens digit of FNO.) is lit.

Display FNO. for the next parameter using , . and [SHIFT]
Carry out parameter setting in the same way.
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(3) To store more than one parameter into nonvolatile memory at a time (ALL SAVE function)

®OOC

Call FNO. and set data in the same way as (1) D~®.

Do not press but display the next FNO. and set data using [SHIFT) , and }

Repeat operations O and (@ to finish setting all the parameters required; then, call FNO. 9B.
Since the contents of FNO. 9B is 0, press “ to display 1.

The display changes from 1 to to indicate data being written for about 3 s, while all the changed data are

stored.

® After data is written, the data of FNO. 9A (Data SAVE check) is automatically reset to 0.
(4) Example of parameter setting.
Setting change of max. speed to 2400 r/min starting from the display of output current monitoring.

Operation Display Description
Stop Op. Function No. and data of inverter output current is displayed.
N ~ _ FUNCTION DATA Qomin WA | iex out | 289 A) To ch od st ]
Stop operation 'L_-:'rﬂ Os Okw (Ex.: Qutput current 28.9 A) To change max. speed setting requires an
FWD/REV =em ~ O% O | operation stop of the inverter.
~" -CM: OFF
Press [SHIFT | once. | FUNCTION DATA gymin mA |The lighted selection indicator is shifted to the tens digit. Output current
.. a1 Os OkW |displays O for no inverter output.
-_C) a %
Press times. Selects FNO. 50 to check for data protection for parameters. When the tens
FUNETLON DATA gr/min SKAW digit is set, the units digit displays o at the same time and data display
2 0 %ﬁ indicates a code for data protection. Right bottom unit indicator is lit ecause
of no unit. (Ex.: Data can be changed.)
Press [SHIFT] once. | FUNCTION DATA 5/ min oa | The lighted FNO. digit position indicator is shifted to the units digit.
GO ([ 0% gk
=" 0% =
Press once FUNCTION DATA gumin gA | Theunits digit of FNO. is set to 1 and DATA displays the present max. speed.
.E,‘E' g1 Os OKW |(Ex.: Max. speed 3600 r/min)
COum . a % e PPy
Press [ SHIFT ] once FUNCTION DATA @mrmin OA |Selection indicators are turned off and the display is put in a parameter
EIFRE Sg/o QkW |setting mode.
o e
Set data with and Carry out setting operation till 2400 r/min is displayed. The data flickers.
ol cata wi FUNCTION DATA g [ 9 op play
FAST |. In case of F‘—,—] STETATA Os Tk
wrong setting, === 5% o
set again with [A],
and [FAST ]
Press [ SET | FUNCTION DATA . Set data 2400 r/min is stored into nonvolatile memory displaying
M r/min = R
ol ‘ Os SKAW ‘ After that, 2400 r/min is displayed again. Selection indicator
P ‘ 0% light moves to the units digit.
Press [RESET]. FUNCTION DATA Oumin WA Resets the function of operation monitoring mode before setting. Since the
277 |00 Os Okw |inverter output is stopped, DATA is 0.
o 0% a




8-5 Fault Monitoring

(1)

At fault occurrence.

@ When a fault occurs, the present display mode is automatically changed to a fault display mode (FNO. 40) and the code of a

fault that occurs first (1st fault) is shown on DATA display.
The units digit @ of the selection indicator is lit (see Fig. 8-3-1).

@ To see if another fault is combined, call FNO. 41 with , FNO. 41 displays the code of a fault that occurs second (2nd fault).
NOTE: When there is no 2nd fault, DATA display shows BBEB

©)
@

(2
@
@

® @

The 2nd fault is not stored as a record (as it is cleared); it is recommended to record it to facilitate future operation and
maintenance.
Press again to call FNO. 42. FNO. 42 displays the present fault status in hexadecimal notation.

To inspect the operation status at 1st fauit occurrence, press to move to FNO. 43. and so on. FNO. 42~4C store the
following data:

FNO. 43: Speed setting FNO. 48: Operation mode (SEG display)
FNO. 44: Detected speed FNO. 49: Operation mode (HEX notation)
FNO. 45: Torque current setting FNO. 4A: Internal soft switch 1 (SEG display)

FNO. 46: Motor current (U phase) FNO. 4B: Internal soft switch 2 (SEG display)
FNO. 47. Motor current (W phase) FNO. 4C: Internal soft switch (HEX notation)
To inspect the last fault record, call FNO. 4D, which stores 1st fault at the preceding fault occurrence.
FNO. 4E stores the last but one 1st fault and FNO. 4F stores the last but two 1st faulit.
The abovementioned 1st fault record is renewed by a press of after the fault is removed.
Fault check is over; repair the fault and press [RESET]
Protective functions operated by fault occurrence will be canceled, the display will show the FNO. before the fault occurred,
and the inverter will be ready for operation.
(In case all the causes of faults are not removed, protective functions will not be canceled even when you press the

[ReseT))

Retrieval of fault data when there is no fauit (during normal operation).

Press to turn on selection indicator (D (for tens digit) and set tens digit to 4 using and 4
Automatically O is displayed on units digit and FNO. 40 the contents of 1st fault is displayed.

Since there is no fault at present, BE]E]B is displayed. -
FNO. 41 the contents of 2nd fault also dispalys the same because there is no fault. FNO. 42 displays in this case.
FNO. 43~4C displays operation status at the last fault occurrence.

FNO. 4D~4F store the contents of 1st fault for immediately previous 3 faults.

FNO. 4D displays a fault code for the last 1st fault, FNO. 4E, for the last but one 1st fault, and FNO. 4F, the last but two 1st fault.
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9. Operation

9-1 Preparation for Operation

Before trial operation, be sure to check the following items:
@ Input AC power supply agrees with the rating.
200V series: 3-phase 3-wire, 200/200~230V, 50/60Hz
400V series: 3-phase 3-wire, 400~420/400~460V, 50/60Hz

@ The main circuit input/output are connected correctly. (Input power supply to R, S, T. To the motor from U, V, W.)
(® Cables for the main and control circuits are free from ground fault, contact with other terminals, and a short circuit.
@ The pulse encoder is connected correctly.
(® Foreign matter such as metal or cable scraps is not left or stuck in the panel.
® Screws, connectors, terminals and other parts are not loose.
@ External sequential circuits operate properly.
(Note) Motors above 55kW encoder terminal's are (+V, 0V, PA, PB, SS).
P8 ——
H ! Pulse encoder
b ~ ss

Fig. 9-1 Connection of Pulse encoder

9-2 Trial Operation

For safety’s sake, separate the motor from the machine at the coupling or belt so that the motor can be operated independently.
When operating the motor coupled with the machine, take full care to avoid danger.
@ Turn off all of the control switches.

® Check and re-setting of operation mode selection FNO. 51~8F.
Before trial operation, check FNO. 51~8F, and if change is necessary, carry out re-setting following Sections 7 and 8. In
particular, make sure that FNO. 7A, number of motor poles and pulse encoder specification, agrees with the motor

nameplate.
Operation mode | FNO.51~5F Basics T O E I P &
lecti
selection NG 066 Toraus xcellent Power
FNO.80~83 Definition for options OuTPUT 18.5kW TYPE MVK 61854
POLES 4 FRAME 180M
FNO.85~8F Analog adjustment Hz 50 / 120 RULE JEC-37
VOLT 160 INSUL F
@ Set the speed setting unit to the lowest speed. :':; 1503?3600 :(;(;%2';2/; 53723763
. ircui E ht
@ Close. the molded-case cnrcung Ibfeakgr ( AB|) to RATING CONT BRG N-END 6310 UUG3
energize the corﬁrol and sequentia cwcux}t‘s, and leave SER NO. 7258104Y 100
them for some time to see that abnormalities (genera- \O Fuji Electric Co.Ltd. Japan O/

tion of heat, emitting smoke, a unusual smell, and
others) are not found in them.
Also make sure that the CHARGE lamp on the front
panel is lit.

® Give a forward or reverse command. Turn the speed
setting knob clockwise a little to see that the motor
starts rotation. In this state, check for correct rotational
direction. The rotational direction of the motor under a
forward command is counterclockwise viewing from
the shaft extension. To reverse the rotational direction,
set the operation signal to a reverse command or
change FNO. 58 setting when the operation signal can
not be changed because of interlocking operation.
Note that even if motor phase sequence is reversed,
the motor rotation will not be reversed but will start
hunting at a low speed.

Fig. 9-2 Nameplate of Moter (example)

(counterclockwise)

Fig. 9-3 Direction of rotation




®

It must be noted that if a forward command and a reverse command are given at the same time, the motor will be stopped by
dynamic braking.

Next, raise the speed setting gradually and make sure that the motor reaches the maximum speed.

The maximum motor speed is set to 1500r/min at shipment.

To change the maximum motor speed, stop the inverter once and carry out re-setting of FNO. 51.

When you finish the above check, stop the inverter once. Set the speed setting to somewhat high speed and make sure that
acceleration/deceleration is performed smoothly.

After you finish the above trial operation, start operation with the load connected.

If re-setting is necessary after the trial operation, follow the procedures in 8. Keypad Panel.

9-3 Operation

Follow the steps for operation below. As for items described in trial operation but not included below, adopt necessary items in
consideration of circumstances.

®©@ OV

S

10.

Turn on the power (FAB).

Make sure that the CHARGE famp on the front panel is lit.

When data change is necessary, follow the steps in 7. Functions and 8. Keypad Panel.

Input a forward or reverse command, and the motor will operate at a set speed.

When during operation, you want to display set data or to change data that can be re-set during operation, follow the stepsin 7.
Functions and 8. Keypad Panel.

Operate the motor with the load connected at about 1500r/min. Raise ASR P gain of FNO. 20 or 24 gradually till the motor starts
hunting. Setting should be about 80% of this P gain.

Turn off forward/stop or reverse/stop command input, and the motor will decelerate and stop.

Unless it is operated immediately again, turn off the power when it stops for safety’s sake.

Maintenance and Inspection

The inverter is composed of many parts and it can not bring its performance into full play unless those parts operate properly. Proper
maintenace and inspection is necessary in order to prevent inverter trouble from occurring and to continue its reliable operation for a
long time. For the inspection method, see Table 10-1 List of inspections.

10-1
@
@

®

10-2
@

@
®

10-3

Precautions in Maintenancé and Inspection -

Turn off the power without fail.

It takes time for the smoothing capacitor to discharge after the power is turned off. To avoid danger, do not start work before
the power is off and the CHARGE lamp is turned off.

Pull out connectors by the housing, not by the cable. Be careful not to insert them into wrong positions.

Daily inspection
Carry out inspection without removing the covers to see if there is no abnormality such as unusual noise, smell, and damage
following the items of Table 10-1 Inspection list.
When you find an abnormality, investigate its place and extent immediately.
Check the contents of the abnormality. Even if operation can be continued, record them as reference data for future periodical
inspection.

Periodical Inspection

Remove the outside covers, carry out visual check and other inspections following the items of Table 10-1 Inspection list.
Be sure to keep "10-1 Precautions in Maintenance and Inspection.”



Table 10-1 Inspection list

Frequency
Section Item Check points ] Periodically Inspection method Acceptance criteria
Daily Every | Every
1 year |2 year
Environment 2?;?'2?; temp., humidity, dust, harmful gases, oil O See 4. Installation. To satisfy 4-1 Table 4-1.
General Whole equipment Abnormal vibration and noise. O Seeing and hearing. To be all in good order.
o — Voltage measurement between main power in- | 200V series: 200V/50Hz, 200~230V/ 60Hz
Supply voltage Main-circuit voltage, control circuit voltage. © put terminals R, S, T. 400V series: 400~420V/50Hz, 400~460V/ 60Hz
(1) Megger check between main-circuit terminals O |(1) See 10-6 Insulation test. (2), (3) No defect.
and grounding terminal. O
General (2) Loose tightening. O (2) Add tightening.
(3) Trace of overheat. O (3) Visual inspection.
{4) Cleaning. (4) Remove dust with a vacuum cleaner.
(1) Deformation of conductors. O (1), (2) visual inspection. (1), (2) No defect.
Conductor, cable. |(2) Damage and deterioration (crack, discoloration) O
of cable covering.
Main Transformer, reactor. { Unusual smell and humming. O . Seeing, hearing, and smelling. No defect.
circuit Terminal block Damage O | Visual inspection. No defect.
(1) Liquid leak. O (1), (2) visual inspection. (1), (2) No defect.
Smoothing capacitor |(2) Safety valve projecting or swelling O
(3) Capacitance measurement O (3) Use an capacitance measuring instrument. |(3) Not less than 85% of rated capacitance.
Ael act (1) Chattering during operation. O (1) Hearing. (1), (2) No defect.
elay, Contaclors. - (5) wear of contacts (@) (2} Visual inspection.
(1) Crack of insulation O (1) Visual inspection. (1) No defect.
Resistor (2) Breaking of wire O (2) Open connection at one side and check |(2) Error shall be within £ 10% of indicated re-
with tester. sistance.
(1) Balance check of phase output voltages in inde- O (1) Measure voltages between inverter output|(1) Voltage difference between terminals shall
pendent inverter operation. terminals U, V, W. not exceed 2% of output voltage.
Control Operation check (2) Abnormality of protection and display circuits O (2) Simulate by shorting contact input termin-|(2) No error in external sequential operation.
circuits when sequential/protective operation test is ap- als and common for inverter control.
Protection plied.
circuits (1} Unusual smell, discoloration. (1), (2) Visual inspection. (1), (2) No deffect.
General 2) Seri O
Parts Serious rust.
Capacitor Liquid leak, deformation. O Visual inspection. No defect.
(1) Abnormal vibration and noise @) (1) Seeing and hearing. Turn off power and!(1) Smooth rotation and no abnormal noise.
Cooling Cooling fan turn the fan by hand.
system (2) Loose connection O (2) Add tightening. (2) No defect
{1) Bulbs burnt out. @] (1) Check panel lamp lighting with the lamp|(1) All shall be lit.
] Display test swilch on the panel.
Display (2) Cleaning. O (2) Clean with a cloth.
Meters Indications. O Record panel meter indications. To satisty control limits and specified values.




10-4 Periodical Replacement of Parts

10-5

Though the service life of an inverter depends on its working environment and time, the life expectancy of electrilytic capacitors is
about 5 years, and that of cooling fans , about 3 years when they are operated continuously within allowable limits. Replacement

before trouble is recommended.

Measuring Main-Circuit Electric Quantities

Itis necessary to select suitable types of measuring instruments because the voltage and current of inverter input/output circuits
include high harmonics. Follow Fig. 10-5-1 when you use instruments for commercial frequency, If power factor is measured with
a power factor meter, it will include considerable error because of high-harminic current and output frequency fluctuation. When

power factor is required, measure voltage, current, and power, and calculate the following formula:

Power supply _@ i

Power factor (%)

= /3 xvolt

Power (W)

%100

Inverter

age (V) X current (A)

ltem

Input (power supply) side

Output (motor) side

Voltage waveform

o

Current waveform

yy

Voltage waveform

Current waveform

| Ammeter Voltmeter Wattmeter Ammeter Voltmeter Wattmeter
nstrument name ArsT Vast Wast Auvw Vuvw Wuvw
ing-i ifi ing-i namometer
Type Moving-iron Rectvmer- or Dynamometer Moving-iron Rectifier type Dy
type moving-iron type |type type type
R
notation £ £ % Y %

Fig. 10-5-1 Measurement and instruments for main circuits




10-6

(1)

Insulation Check

Avoid the insulation test as far as possible because it was carried out before shipment. In case you can not avoid the test, follow
the instructions below. It must be noted that a mistake may cause inverter damage.

Main circuits

Use a 500V DC megger to apply insulation resistance tests.

(D Remove the external connections from all the inverter

(2)

terminals (including control circuit terminals) and clean

those parts. Connect all the main circuit terminals with a Control circuit Control PCB
common wire as shown in Fig. 10-6-1. LS terminal block | T84
Apply megger test only between main-circuit common wire [! ] ] Two]
and grounding terminal E(G). ® ®
In 400V series, the inverter is normal when the megger Main-circuit terminal block

indicates more than 5MQ. ® N

In 200V series, the megger indicates 1~2MQ. E(G)[ R ] S I T IUJ v [ WJ EDB{PJ P—I

The reason is that a surge absorber is provided to protect
the inverter against surge that may enter with input power,
and when a 500V DC megger is used, a leakage current — i +
flows in it because of its voltage characteristic. When a
250V DC megger is used, it indicates more than 5MQ.
Control circuits
Remove the external connections from control circuit
terminals and carry out noncontinuity-to- ground test. Use an
analog tester. Never use a megger or the like.
Precautions in external-circuit tests
When you apply dielectric test or megger test to externarmain circuits and sequential control circuits, detach connections at all
the terminals so that test voltage can not be impressed on the inverter.

500V megger

Fig. 10-6-1 Megger test connection



11.

When a fault causes, inverter function failure or an extraordinary phenomenon is presented, refer to the diagnoses below to clear up
the cause and to take steps. If your trouble is not included below, the inverter is damaged, its parts are broken, or you are in
another difficuity, please communicate the matter to the agent you bought it or your nearest Fuji sales office.

Troubleshooting

11-1 Diagnoses and Steps at Fault Display
(1) Overcurrent (2) Fuse blow
[ U IR Y ol
oL v B
s there a short circuit ves Repair the short-cir- There is a fear of in-
or grounding in motor o : verter damage.
) . cuiting or grounding o .
connection terminal section Inform Fuji of detais.
(U, V, W) circuits? : Never operate again
with a fuse replaced.
lNO
. The cause may be in-
D'dA OC occur d_unng NO .| verter trouble or mal-
rapid acceleration or f .
deceleration? Iu?ctlor::@e to nottse.
nform Fuji of details (4) Undervoltage
lvss
Ll
Operate at reduced —
torque limit setting.
Inform Fuiji of details (Note 1)
because it was possi- - Did power fail (incl. | 'ES
ble to be caused by instantaneous one)? Reset and restart.
mal-function due to
noise. l“o
'sogre\ggsr:;?;izlneigr YES Replace defective de-
P | ¥ vices and repair con-
power supply nections.
circuits?
; lNo
(3} Overvoltage
Is supply voltage
B o within the specified NO
l limits?
lvss
Is supply voltage NO Reduce supply volt-
within the specified age below the speci-
limits? P ﬁgd upper limit. . ',Zéﬁiffa'?aarge‘hi;t. ves | mprove the power
. tin th supply system so that
lYES ing current in the i "| the specified limits
same power supply can be met.
) - NO i system?
Is a braking resistor | Connect a braking re- b
connected? sistor. For 55kW and INO
lYES above, a braking unit NO
is required in addition Did LU actuate at a
to a braking resistor. moment FAB or mag- | Y8 _ :5 lhef power supply
There is a fear of in- netic switch is rans or:gner capacity
verter damage. closed? enough”
Inform Fuiji of details. To operate without a
braking resistor, lNO (Note 2) YES
check for no over-voi-
tage when FNO. 60 is Is main-circuit DC (P- | no There is a fear of in-
setto 1, FNO. 63 is 0 N) voltage above the » verter damage.
surely, and FNO. 2B lower limit? Inform Fuiji of details.
is set to 3~10%.
lYES
The cause may be in-
verter control circuit
trouble or malfunction
due to noise.
Inform Fuiji of details.

(Note 1) When the smoothing capacitor discharges and inverter control power fails at power failure, the alarm is automatically reset. If you
need the continuation of operation when power is restored after instantaneous failure, please specify it when ordering. Our standard

(Note 2)

product gives an undervoltage alarm at instantaneous power failure, but at your request, the restart function can be added.

Inverters of 55kW and above have P, N terminals, but inverters of 45kW and below do not have P, N terminals.



(5)

(7)

Overspeed

n o
L

Does the number of
pulses defined by
FNO. 7A agree with
that of motor PG?

Make the number of
pulses for FNO. 7A
agree with that of
motor PG.

YES

The cause may be in-
verter trouble.
Inform Fuji of details

Motor overheat

tion.

Remove the obstruc-

YES

(6)

Inverter overheat

o
oo

|

Is the inverter cooling
fan operating?

NO
—hl Repiace the fan.

lves

Is inverter cooling air | YES Remove the obstruc-
g L4
passage obstructed? tion.
lNO

Is ambient tempera- | ves The cause may be in-
ture below specified p{ Verter troudle or mal-
imit? function due to noise.

: Inform Fuji of details

INO

Improve the working
environment to satisfy

specified limit.

NO

| Check the cooling fan

[N . |
[N
Is specified voltage
- NO .
Is motor cooling fan .| applied to motor cool-
operating? N ing fan input termin-
als?
lYES
lYES
Is cooling fan air pas-
sage obstructed by The cause may be
dust? cooling fan trouble.
Inform Fuji of ils.
lNO ol uji of details
Is motor ambient NO Take measures to
temp. below specified $ lower ambient tem-
limit? perature.
lyes
Is there noise in YES Replace the wires
temp. detection cir- » with shielded ones
cuit wires? and lay them apart
from power cables.
lNO
Change connection
for motor temp. de-
tection terminals at
(8-9) to (8-10).
NO

Is the motor overheat
alarm given properly?

lYES

The cause may be
motor trouble.
Inform Fuji of details.

The original thermis-
tor has wire broken.
Continue to use ter-
minals (8-10) for the
spare thermistor.

power supply circuit.




{10

(12)

[

Is a cable for motor
temperature detection
circuit disconnected?
Motor-Inverter

Wires for 8-THC)

9-THT |

Thermistor disconnection

YES

lNO

Change connection
for motor temp. de-
tection terminals at
(8-9) to (8-10) to use
a spare thermistor.

|

Does the thermistor
give a wire breaking

NO

Make connections as
the wiring diagram.

alarm?
lves

Is there noise in.
temp. detection cir-
cuit wiring?

YES

The original thermis-

_| tor has wire broken.

Continue to use the
spare.

lwo

There is a fear of
motor or inverter
trouble.

inform Fuji of details.

Memory error

The cause may be in-
verter trouble or mal-
function due to noise.
Inform Fuji of details.

Ground fault

[y
)

Does the motor or
motor wiring have a
ground fault?

Change the wire to
shielded one.

iNO

The cause may be in-
verter trouble or mal-
function due to noise.
Inform Fuiji of details

.| Remove the ground

fault circuit.

(9)

ay

(13)

Inverter overioad

[
1, P

_JJl

is the load too heavy,
or does FNO. 04 of
the keypad panel
during operation
show more than

YES

100%.
lNO

The cause may be in-
verter trouble or mal-
function due to noise.
Inform Fuiji of details

Reduce the load or
use an inverter and
motor of larger ca-
pacity.

S |

The load is not heavy,
but operating torque
current FNO. 04
shows more than

100%.

Is there ripple or
noise in speed

setting?
J,YES

Increase speed set-
ting filter with the key-
pad panel.

NO

l

The cause may be in-
verter trouble or mai-
function due to noise.
Inform Fuiji of details

T-link option error

-

)
b

!

The cause may be T-
link optional unit trou-
ble.

Inform Fuiji of details.

Current detection abnormal




(1)

External fault

Ca
g
Ly

Is an external alarm
signal for external un-
its connected be-
tween control PCB

terminal THR and

CM.
lYES

Is the alarm function

of the connected ex- | no
ternal units function-

ing?

lvss

Does the alarm signal

of an external unit YES
such as a braking re- —

sistor malfunction?

lNO

is the ambient tem-

perature of external NO
units within the speci- —

fied limit.

lYES

Review the capacity,
etc. of external units
and select suitable
units for working con-
ditions.

Connect an alarm
signal (contact signal,
open at a fault and
closed when normal).
Fuiji standard braking
resistor has a over-
heat alarm signal,
which must be con-
nected. When no
alarm signal is used,
short THR-CM.

The cause may be in-
verter troubie or mal-
function due to noise.
Inform Fuji of details

Replace the external
unit.

Improve the ambient
temperature/environ-

ment.

11-2 Diagnoses and steps for abnormalities

(1)

The motor does not operate.

The motor does not
operate.

Inform Fuji of details.

inverter and motor. When a mechanical brake is pro-
vided, make sure it is taken off.

agnetc comasir | 2y| Close MCCB and
NO ;
, is CHARGE lamp Iit? J—» closed? magnetic contactor.
lves YES
Remove the cause of ves Is any fault displayed Is voltage at inverter | NO Find a cause such as
the fault, reset the - power supply termin- voltage drop, open
: on the keypad panel?
function, and operate als (R, S, T) normal? phase, wrong con-
the motor. ’ o [ nection and poor
- YES contact, and repair it.
Check forward/re- Check wiring and re-
verse command with | NO lays between termin-
FNO. 09 on the key- ¥ als FWD, REV, and
pad panel. Is opera- CM on the control
tion command input? PCB, and correct
them.
lves
Is FNO. 02 speed NO Check wiring be-
setting input? "] tween terminals 12
and 11 on the control
PCB and correct
them.
YES
YES Are inverter output NO
?jgﬁﬁt;grﬂi ¥ and the motor —bl@nect them. J
) ' nnected?
imum (usually 150%)? connected
lNO l YES
There is a fear of in- The load is so heavy that it puts the motor in a stalled
L—{ verter trouble state. Reduce the load or increase the capacity of the




(2) The motor operates only at a low speed.

O]

The motor speed re-
main low nearly at a
slip frequency speed.
After 60s, OL tripping
operates.

|

Is PG wiring for
speed detection con-
nected properly? Is
continuity good?

NO

lvES

Is the phase sequ-
ence of main-circuit
wiring between the in-
verter and motor cor-

rect?
l YES

The cause may be in-
verter of motor trou-
ble. Inform Fuiji of de-
tails.

(3) The motor shows hunting.

(Note 2)

Hunting occurs when
operated.

Connect PG wiring

" properly

NO
—b‘ Correct connection.

is speed setting FNO.
02 oscillating?

lNO

NO
l Is load torque stable? ‘-———h

lves

The cause may be in-
verter trouble. Inform
us of details.

keypad panel.
obtain a stable state.

Is the speed contro! YES Periodicai hunting re-
system (ASR) gain mains after ASR gain
high? is reduced.
J.NO
v
YES

Take a measure to
make speed setting
voltage constant.

Motor speed fluctu-
ates with unstable
load torque or unba-
lanced load. Carry
out ASR adjustment
again, and if you still
have a probiem, con-
tact Fuiji.

. (Note 2) Carry out ASR adjustment with FNO. 20 and 21 on the
Reduce FNO. 20 and increase FNO. 21 to

(Note 1)

@) (Note 1) To stop the motor im-
The  motos  rotates mediately, use the free-
only at a low slip fre- .
quency speed and run stop signal or break

does not stop by a
command. When op-
eration is continued,
OL tripping operates
in 60s.

the power supply.

The phases A and B
(PA, PB) of PG wiring | "®5 | Correct the wiring.
for speed detection is properly?

connected reversely.

lNO

Is the phase sequ-
ence of main-circuit NO
wiring between the in-
verter and motor cor-

rect?
l YES

The cause may be in-
verter or motor trou-
ble. Inform Fuji of de-
tails.

» Correct connection.

{4) Motor speed is unstable during acceleration and
deceleration.

Speed overshoot or
undershoot in accel-
eration or decelera-
tion is large.

(Note 3) l

Operate with speed
control ASR gain in-
creased.

(Note 3) @ ASR gain can be adjusted with ENO. 20, 21 on the
keypad panel. When FNO. 20 is set larger, overshoot
becomes smaller. When FNO. 21 is set smaller, over-
shoot stabilizing time becomes shorter.

@ When the GD? of the load is 20~30 times as large as
that of the motor, hunting sometimes occurs as FNO. 20
is increased. In this case, increase FNO. 23 (speed de-
tection filter time constant) and FNO. 21; then increase
FNO. 20.



12. Options

(1) Control options
The OPCII series is options of a PCB type to be built in the inverter. The MCAIIL series is options of a separate type co-
vered by a case.

Bus-coupled interface

Name

Dl interface

AO interface

T-link interface

T-link exclusive interface

Type

OPCII-VG3-Di

OPCII-VG3-AQ

OPCII-VG3-T2

OPCII-VG3-TL

Function and use

Converts 16-bit binary
signals or 4-digit BCD
signals into speed setting
signals.

Outputs analog signals of
inverter internal data (actual
speed, speed setting, torque
setting) to outside.

Connects Fuji programmable
controller MICREX-F with T
link. RS232C interface for
loader is also available.

Connects Fuji programmable
controller MICREX-F with T
link.

This is the option that

(1) 16-bit binary signals
20,000/max. forward
speed, Reverse is
expressed by twos
complement.

{2) BCD signals
—7999~+7999.

0~=+10V DC, 2 channels.

Using T link and RS232C,
writing and setting of speed
and parameters are made
possible. The option stores
back data for fault trace.

eliminates RS232C function
from OPCII-VG3-T2.

NOTE: 1.

At most 2 units of bus-coupled options can be mounted on an inverter. (Either one of OPCII-VG3-T2 or OPC [I-VG3-TL is usable.)

2. To use bus-coupled options, exclusive-use cable CB-VG3-1 (for 1 option) or CB-VG3-2 (for 2 options) is required.

Analog signal interface

Name Adder-subtracter 1/V, V/I converter Comparator
T OPCII-VG3-AD OPCTO-VG3-IV OPCII-VG3-CP
ype MCAII-VG3-AD MCAII-VG3-IV MCAT-VG3-CP
Function and use | * Addition and subtraction of 2 inputs | Applies to the use of instrument signals | Used for level detection of speed and
(2 circuits) as speed setting signals. torque
« Qutput limiting (1 circuit) = Conversion of 0~-+10V DC and 4~ | * Comparator 2 circuits (contact out-
«/0: 0~x10V DC. 20mA DC put)

« IV conversion: 1 circuit
V/l conversion: 1 circuit
« Input-output not isolated.

* Input: 0~=10V DC
» Qutput: Contact signal (1c),contact
capacity 250V AC, 0.3A, cos ¢ =0.3.

Name Isolation converter Dancer controlier F/V converter
T OPCIH-VG3-IA MCATI-PU MCAII-FV
ype MCAT-VG3-IA

Function and use

Used to isolate analog input signals
when wiring distance between the in-
verter and other devices or the speed
setting is long.

« /O: 0~Z10V DC.

A PID controller for dancer control.

« Input signals Synchronous oscillator:
90~121V AC, 180~253V AC, or DC
voltage signal 0~=+10V DC.

« Output signal: 0~=+10V DC

When detecting line speed with a
pulse encoder, converts frequency
signals into voltage signals.
« Input signal
Frequency: 5~40 kHz
Signal mode: Voltage pulse input 12
~15Vv
or complementary line driver 5~15V
« Qutput signal: 0~-+10V DC
0~=%10v DC.

NOTE: Only a unit of analog signal interface OPC Il series can be mounted on an inverter.



(2) Relay output unit MCAII-RY
This unit is used to convert open-collector signals from the inverter into contact signals.

Specification Connection
Item Specification
Input 5-channel, relay control signal MCAT-RY
(24V DC, 20mA) Auxiliary [ 20V Fi +aav
Output 5-channel contacts power 100v ‘ ' Al
(250V AC, 0.3A, cos ¢ =0.3) supply v I 8
. Ci
Aux. power supply 110V £20%, 220V+20% 50/60Hz FRENIC : A2
< ().
Ambient temperature | —10~-+50C 5000?1 | ] ToT g
Coating color Munsell 5Y3/0.5, semigloss [,2 Zi‘ . &
C_“ > L =
s 3@ & A
f/—'—cL - T c4
I~ : A5
1 G5
CME
9 T |
NOTE: FRENIC5000VG3 open collector output has 3 channels.

{3)  Ground-fault detection unit MCAII -GFD-1, MCAII-GFD-2
Connect this unit on the line side of the inverter. It detects the ground fault of the inverter,output wiring, and the motor to
actuate the inverter protective function. Since the ground-fault detection unit protects the inverter only, an earth leakage
breaker or a ground detector relay must be connected to provide protection against personal injury and disaster.

Specification Connection
item Soecification -
Application Use MCAII-GFD-2 if 3-phase power supply
cables can not go through the cable hole. . -
Example of 600V PVC cable Auxilia MCA I-GFD-1.2
(200v) (400v) cowe. [ 2 | Reset
MCATI-GFD-1: 3.7~55kW  3.7~110kW ool ¥ 4
MCAT-GFD-2: 75~90kW  132~200kW pply _LED S
indicator "
Rated sensitive 10A ey
current

Output and indication| Open-collector output (directly connected to
the inverter), LED indicator.

110VE20%, 220V+20%, 50/60Hz
—10~+50C
Munsell 5Y3/0.5, semigloss

Line [
Aux. power supply —

Ambient temp

Coating color

._.69_



(4)

Braking units and resistors

Specifications

200V series 5% ED 10% ED
Motor Inverter Braking unit Braking resistor Cpn. Braking unit Braking resistor Con.
(kW] type Type Q.| Type |Qy. ﬁam‘,’]' ng?“ a2 tvee aw.| e oy %j/:/)j ot a3
0.75|FRN907VG3-2,FRN9O7VG3N-2 |Built in the] — |DBH003-2A 1 0.6 30 Built in the] — |Make an inquiry as to an indi-] —
1.5 | FRNOOTVG3-2,FRNOOTVGAN-2 | nverter inverter vidual case.
2.2 |FRNQ02VG3-2,FRNOO2VG3N-2
3.7 |FRNOO3VG3-2,FRNOOZVG3N-2 DBO0O3V-21A} 1 1.2 |24 DBO0O3V-22A | 1 1.8 24
5.5 {FRNOO5VG3-2,FRNOOSVG3N-2 DBO0SV-21A 1 12 |16 DBO05V-22A | 1 2.4 16
7.5 |FRNOO7VG3-2,FRNOO7VG3N-2 DBOO7V-21A| 1 1.8 |12 DBOO7V-22A | 1 3.6 12
11 FRNO11VG3-2,FRNO11VG3N-2 DBO11V-21A} 1 2.4 8 (a) DBO11V-22A| 1 4.8 8 (a)
15 FRNO15VG3-2,FRNO15VG3N-2 DBO15V-21A | 1 3.6 6 DBO15V-22A | 1 7.2 6
18.5 |FRNO18VG3-2,FRNO18VG3N-2 DBO18V-21A| 1 3.6 45 DBO18V-22A | 1 7.2 45
22 |FRN022VG3-2 FRNO22VG3N-2 DBoO22v-21A| 1 4.8 4 DB022V-22A 1| 1 9.6 4
30 |FRNO30VG3-2 DBO30V-21A | 1 6.0 2.5 DBO30V-22A |2 * | 6X2 | 1.25X2
37 |FRNO37VG3-2 DBO37Vv-21A| 1 7.2 225 DBO37V-22A| 2 * |7.2X2]1.125X2]| (b)
45 |FRNO45VG3-2 DB0O45V-21A| 1 9.6 2 DB045V-22A 12 * |9.6X2] 1X2
55 |FRNO55VG3-2 BUO75-2A | 1 |DBHO37-2A 2 |48X2] 3/2 (d) |Make an inquiry as to an individual case.
75 {FRNO75VG3-2 BUO055-2A DBH045-2A 2 | 6X2| 2572 © —
90 |FRNQO9QOVG3-2 BUO55-2A | 2 |DBHO055-2A 2 (72X2| 212
400V series % ED 10% ED
Mot | . Braking unit Braking resistor Con. Braking unit Braking resistor Con.
nverter ; ;
[kOV‘?]r tYE:)e Type |Qty.| Type Qty. Cap. | Resist. th Type |Qty. Type Qty. Cap. | Resist. an;
[kwj| (Q] |6-2-6 kwi| [(Q) | 626
3.7 |FRNOO3VG3-4 Built in the| — |DBO0O3V-41A| 1 0.8 96 Built in the] — |DB0O03V-42A| 1 1.8 96
5.5 |FRNO05VG3-4, FRNOOSVG3N-4 |inverter DBOOSV-41A{ 1 | 1.2 | 64 inverter DBOOSV-42A| 1 | 2.4 64
7.5 |FRNOO7VG3-4 FRNOO7VG3N-4 DBOO7V-41A| 1 1.8 48 DBOO7V-42A| 1 36 48
1 FRNO11VG3-4 FRNO11VG3N-4 DBO11V-41A] 1 2.4 32 DBO11V-42A1 1 4.8 32 (a)
15 FRNO15VG3-4, FRNO15VG3N-4 DBO15V-41A] 1 3.6 24 (@) DBO15V-42A| 1 7.2 24 -
18.5 [FRNQ18VG3-4, FRNO18VG3N-4 DBO18V-41A} t 3.6 18 DBO18V-42A| 1 72 18
22 |FRN022VG3-4 FRNO22VG3N-4 DBO22V-41A! 1 4.8 16 DB0O22V-42A ! 1 9.6 16
30 |FRNO30VG3-4,FRNO30VG3N-4 DBO30V-41A} 1 6.0 10 DBO30V-42A |2 % {6X2 ] 5X2
37 |FRNO37VG3-4,FRNO37VG3N-4 DBO37V-41A| 1 7.2 9 DBO37V-42A |2 * |7.2X2| 45X2 | (b)
45 FRNO045V(G3-4,FRNO45VG3N-4 DBO45V-41A| 1 9.6 8 DB045V-42A |2 * |96X2| 4X2
55 |FRNO55VG3-4 BU110-4A | 1 |DBHO37-4A | 2 |[4.8X2| 1272 Make an inquiry as to an individual case.
75 FRNQO75VG3-4 BU110-4A | 1 |DBH045-4A 2 | 6X2| 10/2 (d)
90 |FRNO9OVG3-4 BU110-4A | 1 |DBH055-4A 2 |72X2]| 7.5/2
110 [FRN110VG3-4 BU132-4A | 1 |Make an inquiry as to an indi- —
132 |FRN132VG3-4 BU110-4A | 2 |vidual case.
160 |FRN160VG3-4 BU110-4A | 2 -
200 |FRN200VG3-4 BU132-4A | 2
Common specifications
Braking torque, % 150

Braking duty, %ED

5 (allowable duration: 5s) or 10 (allowable duration: 10s)

Protective function

When the braking unit or resistor overheats, the braking unit transistors are shut down and the inverter pro-

tective function is actuated.

Ambient temperature

—10~+50T

Coating color

Braking unit: Munsell 5Y3/0.5, semigloss,
Braking resistor: Munsell N1.2, semigloss.

* The types DBO30V-22A~DB045V-22A and DBO30V-42A~DB045V-42A are for the quantity of two.



(5) AC reactor for power supply coordination

Voitage Motor, (kW] Reactor type
200V 0.75
series 1.5 ACR2-2.2
2.2
3.7
55 ACR2-5.5
7.5 ACR2-7.5
1
= ACR2-15
18.5 ACR2-18.5
22 ACR-22
30
37 ACR2-37
45
55 ACR2-55
75 ACR2-75
90 ACR2-30
400V 3.7
series 55 ACR4-55
75 ACR4-7.5
11
15
ACR4-2
18.5 2 -
22
30
T ACR4-37
45
4.
=5 ACR4-55
75 ACR4-75
90 _
4
T10 ACR4-110
132 ACR4-132
160
R4-
200 ACR4-220

(6) Power-factor-correcting DC reactor

Voltage Motor, [kW] Reactor type

200V 22 DCR2-22
series 30 DCR2-30
37 DCR2-37
45 DCR2-45
55 DCR2-55
75 DCR2-75
90 DCR2-90
400V 22 DCR4-22
series 30 DCR4-30
37 DCR4-37
45 DCR4-45
55 DCR4-55
75 DCR4-75
90 DCR4-90

110 DCR4-110

132 DCR4-132

160 DCR4-160

200 DCR4-200

(7)  Zero-phase reactor for radio noise suppression
200V series: 3.7~7.5kW: ACL-10A X 1pc.
11~90kW: ACL-10A X 4pcs.
400V series: 3.7~18.5kW: ACL-10A X 1pc.
22~200kW: ACL-10A X 4pcs.

NOTE: Inverters of 55kW and above include a DC
reactor as a standard component to be
installed separately.



13. Dimensions

13.1 Inverters
Fig. A: In-board type Fig. B: External-cooling type
w w
we &ed o we 2-od D |
wi V DI, ] @1 Wi D1 o15
A} 2| l ~T/ Lifting hole /l € t Lifting hole
- {3 / for inverters —F for inverters
ERENIG for motors of CRENIG f
s or motors of
S000v63 L ( 11kW and S000VG3 11kW and
above above
ITIT T
| . i
e He— : .
g 4 Y
[ ;nvertetrs . Panel drilling 1 Inverters Panel cutting and drilling
or motors o for motors of
7.5kW and 4 holes 7 5kW and
H - below Wi - 8 H below w3 4 holes
. ! _t—‘ _ : wi /?3
o' &
Inverters [—_I_ﬁ 1 Inverters
for motors of T [ for motors of
- - | 1LkWand 11kW and 2|z
. __| above i | above
== - EdS
. N + —t .
NOTE: In-board type inverters can be converted into external- + ' -
cooling type ones by removing and reattaching the
mounting adapters to the designated position.
Fig. C: In-board/external-cooling type
W 360 Panel cutting and drilling
wi | 2-015 2% *23 ‘
= ﬁ’ Lifting hole
wi 6 holes
4 —1
w2
I|z
el [a¥]
= T
w
i
o
25 |15 }
i ]
w3 350
4-915
/__
— N o
I
_18

_72_.



(Standard Series)

200V series
Motor Inverter ] Dimensions[mm] Approx
[kw) type Fig. mass
W | Wl w2 | W3! H | Ht | H2]H3| h | h2|n3| D |DO|D| d t | [kg]
0.75 |FRNSO7VG3-2 | A B
1.5 [FRNOO1VG3-2 '
22 |FRNO02VG3-2 255 | 155 | 253 | 246 | 440 | 425 | 403 | 410 | | o ,
3.7 {FRNOO3VG3-2 ’
5.5 |FRNOOSVG3-2 16
7.5 |FRNOO7VG3-2 280 | 180 | 278 | 271 | .| 465 | 443 | 450 20
11 FRNO11VG3-2 320 | 220 | 318 | 311 460 | 434 | 442 252 | 255 | 150 2 24
15 FRNO15VG3-4 520 | 500 | 474 | 482 27
185 |PRNOIBVGS2 340 | 240 | 338 | 331 | 550 | 530 | s04 | s12 | 2| @ | ° 0 30
22 FRNO22VG3-2
30 FRNO30VG3-2 375 | 275 | 373 | 366 | 615 | 596 | 570 | 578 40
37 FRNO37VG3-2
390 | 290 | 387 | 381 [ 800 | 775 | 740 | 750 | 15 | 30 | 125 12 53
45 FRN045VG3-2
55 FRNOS5VG3-2 540 | 440 | 537 | 530 | 750 | 720 | 685 | 695 | 18 | 35 | 125 267 | 270 | 150 | 15 | 32 | 70
& FANO7EVGS2 | 850 | 750 | 830 | 780 | 880 | 855 | 845 130
90 FRNOZOVG3-2
400V series
Motor Inverter ! - Dimensions[mm] Approx
Fig. mass
(kw] type w |wt|w2|w3| H |HI | H |H3 | n | h2 | h3| D [D0|Dt|d U kgl
3.7 |FRNOO3VG34 |A B 240 | 425 | 403 | 410 20
55 |FRNOO5VG3-4 280 | 180 | 278 | 271 10|21 (75 7
7.5 |FRNOO7VG3-4 480 | 465 | 443 | 450 22
11 FRNO11VG3-4
15 FRNO15VG3-4 320 | 220 | 318 | 311 | 520.] 500 | 474 | 482 27
. 252 | 255 | 150 2 -
18.5 |FRNO18VG3-4
22 FRNO22VG3-4 340 | 240 | 338 | 331 | 550 | 530 | 504 | 512 | 12 | 25 | 9 10 30
30 FRNO30VG3-4 615 | 596 | 570 | 578 35
37 FRNO37VG3-4 375 | 275 | 373 | 366
675 | 656 | 630 | 638 43
45 FRN045VG3-4
55 FRNO55VG3-4 85
7 FRNO75VG3-4 880 1 25 322 | 325 | 185
> 075VG3 530 | 430 | so7 | 520 | 380 | 80 | 815 1 8 18 | 35 | 125 15 | 32
% FRNO9OVG3-4 95
110 FRN110VG3-4 1020 | 985 | 995 337 | 340 | 200 105
132 FAN132VG34 | C | 680 | 580 | 660 | 610 | 135
160 FRN160VG3-4 850 | 750 | 830 | 780 102511015 | — | — | — | — | — | — @ = | — =
200 FRN200VG3-4
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(Low noise series)

200V series
Motor Inverter ] Dimensions{mm)] Ji Approx
(kW] type Fig. g — | mass
w wl W2 | W3 H H1 H2 H3 h1 h2 h3 D Do D1 d t (xg]
0.75 [FRN9O7VG3N-2 | A B
1.5 FRNOO1VG3N-2 ”
2.2 |FRNOO2VG3N-2 255 | 155 | 253 | 246 | 440 | 425 | 403 | 410 | o1 75 ,
3.7 [FRNOO3VG3N-2 0 )
5.5 FRNOOSVG3N-2 252 | 255 | 150 2 16
7.5 |FRNOO7VG3N-2 280 | 180 | 278 | 271 450 465 | 443 | 450 20
11 FRNO11VG3N-2 320 | 220 | 318 | 311 460 | 434 | 442 24
15 FRNO15VG3N-4 520 | 500 | 474 | 482 10 25 9 10 27
18.5 |FRNO18VG3N-2 340 | 240 | 338 | 331 { 550 | 530 | 504 | 512 30
22 FRN022VG3N-2 375 { 275 | 373 | 366 | 615 | 596 | 570 | 578 40
400V series
| Dimensions{mm] Approx
Motor Inverter Fig L mass
(kw] type w lwt|w2iws| H {H | H | H3 | n | h2 h3| D |D0|D| d | t | ki
55 FRNOOSVG3N-4 | A B 440 | 425 | 403 | 410 20
280 | 180 | 278 | 271 10 21 7.5 7
7.5 FRNOO7VG3N-4 480 | 465 | 443 | 450 22
11 FRNO11VG3N-4 520 | 500 | 474 | 482 27
15 FRNO15VG3N-4 320 | 220 | 318 | 311 252 | 255 | 150 2
G 560 | 540 | 514 | 522 28
18.5 FRNO18VG3N-4 12 25 9 10
22 FRNQO22VG3N-4
375 | 275 | 373 | 366 | 615 | 596 | 570 | 578 35
30 FRNO30VG3N-4
37 FRNO37VG3N-4
530 | 430 | 527 | 520 | 830 | 800 | 765 | 775 18 35 | 125 | 280 | 280 | 160 15 3.2 -
45 FRN045VG3N-4 .
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13-2 Options

M
Mass: 1 kg

Relay output unit MCAII-RY

-
8 -+ + EL
J N
,
8
8 M3 8
nE
T dele[s[e[e[s[ee]o]e]s ]+ Da
Telso]eleoals]0 elols] ] =
2| |k + —
-+ > | —1 m
E“!‘
10 130 10 Y80 5
150 | 65 l
(2) Ground fault detection unit
MCAII-GFD-1 MCA [ -GFD-2
Mass: 2 kg Mass: 4 kg
Alarm indicator 6 130
< . & [&] [¢ »
e o4 6 Alarm indicator
to 9 p
6 Nha ~H
180 10 - g | | R .
‘ es
| WS N g s Reset bution_
190 0 L,*} ad e
L_ﬁﬂ__l 10
L \p—1pr =T 180
.- —
f'_gs-—4 g - R AT
A LT ‘
‘ ' ‘l + 4 8
o -+
J_—J,J
(3) Braking unit
Voitage Tyoe Fi Dimensions [mm] Terminal arrangement and screw size | Mass
9 yP 9 TWIWi[ H [H1TH2] D | Fig. | PNDB | 12E.(1.12.01.02) | [kg]
200V |BU0SS-2A A 230{130{240]225|200/170| C M6 Ma 7
series  |BUO75-2A 250(150/370!355/330{170] B M8 11
400V BU110-4A C M6
17 4
series  |BUI324A A 1250[150/400{385{360{170 D M8 M 12
Q[‘:v
. @©
Fig. A A3 Q/ﬁ Detail of .
8 mounting hole Fig. B Fig. C Fig. D
(& o r—73
) e Ig
]
|
B
%IEI ojo|o
‘ f >lala|® ofojolo olo|ojlo
) a @ =la g Zlala g folele]e]
]3 P s SZ3E
o o L A & n ) L~ n_J
C P s e | T2 '
| w641 T
W AN 0 ‘
~ ™
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(4) Braking resistor

[e= +—
w2 —
Iz
y- 94—
L wi 15 2 I_EJ
W
i
Case dimension [mm)] Mounting | No. of Terminals Approx
Category Type W w1 w2 H H1 D hole cases | Main Temp. | mags [kg]
circuit detect
200V {DBHO03-2A 330 298 330 242 210 140 48 1 M4 M4 4
series  IpgOO3V-21A 400 368 400 280 248 5
DB005V-21A
DBOO7V-21A 400 368 400 480 448 140 $10 7
DBO11V-21A 8
DBO15V-21A 400 368 400 660 628 140 M5 11
5% ED  Ipo1sv-21A
DB022V-21A 400 368 400 660 628 240 15
DBO30V-21A M6 20
DBO37V-21A 400 368 405 750 718 240 25
{DB045V-21A 400 368 405 750 718 340 30
;DBHO037-2A 400 368 400 660 628 240 2 M5 30(15X2)
DBHO045-2A M6 40(20X2)
DBH055-2A 400 368 405 750 718 240 50(25%2)
200V ;DBOO3V-22A 400 368 400 480 448 140 610 1 M4 M4 7
series  'pgoosv-224a 8
DB007V-22A 400 368 400 660 628 140 M5 11
'DBOT1V-22A 400 368 400 660 628 240 15
10% ED |DBO15V-22A 400 368 405 750 718 | 240 M6 25
DBO18V-22A
DB022V-22A 400 368 405 750 718 340 30
DBO30V-22A 400 368 400 660 628 240 2 M6 40(20X2)
DBO37V-22A 400 368 405 | 750 | 718 | 240 {Note) 50(25%2)
DB045V-22A 400 368 405 750 718 340 M8 60(30X2)
Case dimension [mm] . Terminals
Category Type Mounting - No. of Mam Temp, Approx.
W Wi w2 H H1 D hole cases Sen mass [kg]
circuit detect.
400V |DBOO3V-41A 420 388 420 280 248 140 48 1 M4 M4
Seres  IpEOO5SV-41A 420 388 420 480 448 140 $10
DBOO7V-41A
DBO11V-41A 8
DBO15V-41A 420 388 420 660 628 140 11
DB018V-41A
5% ED  ipgp22v-41A 420 | 388 | 420 | 860 | 628 | 240 15
DBO30V-41A M5 20
DBO37V-41A 420 388 425 750 718 240 25
DBO45V-41A 420 388 425 750 718 340 30
DBH037-4A 420 388 420 660 628 240 2 M4 30(15X2)
DBHO45-4A M5 40(20X2)
DBHO55-4A 420 388 425 750 718 240 50(25X2)
400V |DBOO3V-42A 420 388 420 480 448 140 $10 1 M4 M4 8
series  Ipgoosv-42a 420 388 420 660 628 140 11
DB0O07V-42A
DBO11V-22A 420 388 420 660 628 240 15
10% ED |DBO15V-42A 420 388 425 750 718 240 M5 25
DBO18V-42A
DB022V-42A 420 388 425 750 718 340 30
DBO30V-42A 420 388 420 660 628 240 2 40(20X2)
DBO37V-42A 420 388 425 | 750 | 718 | 240 (Note) 50(25X2)
DB045V-42A 420 388 425 750 718 340 60(30X2)

(Note) The types DBO30V-22A~DB045V-22A and DB0O30V-42A~DB045V-42A are for the quantily of two.
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(5)

Terminal

block \_L

—

AC reactor for power supply coordination
Fig. A

Fig. B

Terminal
hole \

. E
———god

Fig.
ig- C hole

11

¢

Terminal E -

R |
1
T T I
| e e . ._EJ__IL_
} | , 1 l
Mounting T : &__A—{ ~Mounting 1 |___., 3 ‘ A Mountm [
hole ; _— i i
hole = = ' hole
Dimension {mm]
i
Voltage Motor (kW] Reactor type i Fig X ) I c 5] f £ T 3 T q Tarminal hole Mass [kg}
200V 0.75 f
series 15 ACR2-2.2 [ A 185 60 65 86 — 7X11 157 M5 4
22 |
g; ACR2-5.5 LA 185 60 80 100 — 7X10 | 157 Ms 6
75 ACR2-75 B 120 65 80 9% 98 6X10 93 6.4 4
1; ACR2-15 ) 180 60 75 9% 102 711 | 115 84 6
8.5 ACR2-18.5 B 180 60 75 96 102 7X 11 115 3.4 6.5
22 ACR-22 B 180 60 75 9 102 7X 11 170 8.4 B
g(; ACR2-37 8 190 60 90 120 170 711 190 8.4 1
]
gg ACR2-55 e 190 60 90 120 200 7X10 190 13 12
75 ACR2-75 [ ¢C 250 100 90 120 200 9x 14 250 13 25
%0 ACR2-90 C 285 190 120 158 190 12X20 210 13 26
400V 3.7
) ACR4-5.5 B 120 65 70 90 %8 6X10 93 6.4 3
series 5.5
75 ACR4-7.5 B 120 65 80 96 %8 6X10 93 6.4 4
7
112 - ACR4-22 8 180 60 75 % 102 7x10 | 170 64 8
22
3(7) ACR4-37 - 190 -60 90 120 170 7X10 190 8.4 1
gg ACR4-55 L c 190 60 90 120 200 7x10 | 190 105 12
75 ACR4-75 . C 190 60 90 126 197 7X10 190 [k 12
1?3 ACR4-110 e 250 100 105 136 202 | 95%18 245 13 24
132 ACR4-132 C 250 100 115 146 210 | 95X18 250 13 32
;(6)8 ACR4-220 c 320 120 110 150 240 12X20 300 13 40
(6) Power-factor-correcting DC reactor .
] . ) Fig. D Terminal
Fig. A Fig. B Fig. C 'g. hole _ F_
Terminal hole h_,*___ﬁ: Terminal hole . E | F Terminalhole g F . N
: e ' ‘
| | T
| . | .
HHE :
: ; l : ‘ .
| ! ! ? | -
L= = N 1. d. B
L BN e e i j e . —y
| 4-G i ry 4G —— 4-G ; A - 4-G —
A Mounting P Mountng D Mounting Mounting D
hole hole hole hole
| e Dimension {mm]
Voltage Motar (kW] Reactor type i Fig. ry 3 o 5 E F G " Torrinal hole Mass [kg]
200V 22 DCR2-22 1A 155 75 90 116 105 70 9x15 | 210 105 14
series 30 DCR2-30 A 146 75 100 126 130 70 9%x15 | 210 105 16
37 DCR2-37 B 156 30 100 126 110 70 9x15 | 260 10 19
45 DCR2-45 B 156 80 110 136 130 75 9x15 | 260 10 23
55 DCR2-55 B 170 85 110 136 130 75 9% 15 | 300 10 28
75 DCR2-75 I C 200 80 95 126 180 75 10%16 | 240 12 19
90 DCR2-90 G 180 100 100 131 150 75 10x15 | 275 15 22
200V 22 DCR4-22 A 155 112 105 126 150 70 711 130 6.4 12
series 30 DCR4-30 A 150 75 85 111 155 70 9x15 | 210 8.4 14
37 DCR4-37 A 146 75 100 126 155 70 9x15 | 210 84 17
45 DCR4-45 A 146 75 115 141 180 75 9%15 | 210 10.5 21
55 DCR4-55 A 146 75 130 156 190 85 9%x15 | 210 10.5 25
75 DCR4-75 D 200 70 120 151 160 80 10x16 | 250 105 25
90 DCR4-90 | D 220 70 140 171 165 85 10x16 | 280 13 32
110 DCR4-110 D 220 70 150 181 170 95 10X16 | 290 13 36
132 DCR4-132 ) 190 80 146 177 180 90 11 360 13 40
160 DCR4-160 p) 220 30 140 171 200 90 12X20 | 350 12 45
200 DCR4-200 D 230 100 140 181 180 | 110 12x20 | 310 15 50
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(7)

Zero-phase reactor for radio noise suppression

Dimension [mm] How to use
Type ACL-10A
_ - Reactor
0T : FAB )
® ) =y Inverter
—o |0
247 Va Power — © R
— supply o —] Wi i
e = O ind the wire of each
130 °—‘§: phase four tumns or
= T more in the same di-
85 E rection.
l \
8 8! Reactor
- - ) FAB olo|o]|o Inverter
g\‘; r : ) —0 | O————— - F - © R
T 160 Power __ - I O O @ s [fthe wireis too thick
180 ’ supply to wind, stack four
| | —0 O - © T reactors and run the
wires through them.
Mass: 1.7kg °lojei®

(8) Controtl circuit parts

(1} Speed setting unit

Type WAR3W-1kQ
(B characteristic)

23

(ii) Surge absorber

1.7 T+ - ——
- i 300min 401 A1
e N
= e———a——
A g —

i ]l g ]

1

—6—54»—L ———c——]

/Pre—soldering

AWG20 stranded

Scale plate Type 60P

T
[=}]

- Capacitance | Resistance Dimensions [mm]
| T
Application ype [AF] () - - "
Control
relay timer | S1B-0 0.1 200 (172W) | 175 | 91 | 200
Magnetic
contactor | 52A0 02 500 (172wW) | 27.5 | 104 | 30.0

For circuit voltage 250V or less (Okaya Electric Industries make)

Knob Type 40N




14. Suitable Wiring Materials
VG3'VG3N VG3 __VG3VG3N__
Power source (inverter Input) side (R. S. T) inverter output DC reactor DB resistor
Voltage Motor Inverter type Without AC reactor With AC reactor side (U, V. W) (P1. P) (P. DB. N)A¥
(kW] MCCB Magnetic wire size MCCB Magnetic wire size wire size wire size wire size
(interrupting congt]actor [mm?) tnterrupting |- ot ctor [mm?) [mm?)] (mm~) {mm?}
current) [KA] current) KA}
0.75 |FRN907VG3-2, FRNSO7VG3N-2 EA53B/15 (5) SC.05 EAS38:15
15 FRNOO01VG3-2, FRNOOTVG3N-2 EA53B/20 (5) 35 (35) SC-05 35 (35)]35 (35) —
2.2 FRNO02VG3-2, FRNOO2VG3N-2 EA53B/30 (5) SC-5-1 EA53B:20 a5 35)
3.7 FRNOO3VG3-2, FRNOO3VG3N-2 EA53B:30 (5) SC-2N 35X2  (5.5)|EA538:30 SC-5-1 55 (5.5) 35 (3.5) ‘ :
55 FRNOO5VG3-2, FRNOOSVG3N-2 EA53B/50 (5) SC-2SN 14 (5.5)|EA53B.40 SC-1N 8 (3.5)
75 FRNOO7VG3-2, FRNOO7VG3N-2 EAB3B/60 (5) SC-3N 8x2 (14)|EA53B50 SC-2N 8 (5.5)]14 (5.5)|
1 FRNO11VG3-2, FANO11VG3N-2 EA103B/75 (25)  |SC-4N 14X2  (22)|EA63B.60 . 14 (14)]22 (14) - ;5#***(;;
200V |15 FRNO15VG3-2, FRNO15VG3N-2 EA103B/100 (25) |SC-5N 38 (22)|eA1038:75 14x2  (22)]38 (14) ' :
series {185  |FRNO18VG3-2, FRNO18VG3N-2 EA2038/125 (25) |o. o 6o 38) EA103B:100 |SC-5N 38 (22)]38 (22) -
22 FRN022VG3-2, FRNO22VG3N-2 EA203B/150 (25) EA203B/125 |SC-6N 60 (38)|60 (22)|60 (22)|8 (5.5)
30 FRNO30VG3-2 EA203B:175 (25) |SC-8N 38X2  (60)|EA203B/150 |SC-7N 38X2  (38)|38X2 (38){3sx2  (38)
37 FRNO37VG3-2 EA203B/200 (25) |SC-10N 60X2  (60)|EA203B:175 |SC-8N 8x2  (60)|60x2 (60)[38x2  (60)[14 (5.5)
45 FRNO45VG3-2 EA403A/250 (35) 60X2  (100)|EA203B/225 |SC-10N 60X2  (60)|60x2 (60){60X2  (60)|22 (8)
55 FRNO55VG3-2 _ SC-11N EA403A/250 100X 2 (100)[100X2  (100)|22 (14)
75 FRNO75VG3-2 EA403A300  (35) 100X2 - (1000 03a 300 |SC 1IN 100X2 (100)F 50 5 (150)[150X2 (150)[38 (14)
90 FRNO9OVG3-2 EA403A/350 (35) |SC-12N . {150X2 (150)|EA403A350 |SC-12N 150X2  (150)[ 150X 2 (150)[150X 2 (200)|22X2 (14X 2)
37 FRNOO3VG3-4 EAS3B/20 (2.5) SC-5-1 SC-05
55 FRNO05VG3-4, FRNOOSVG3N-4 EASSB30 (25) SC-1N 35 (3.5)|EAS3B15 SC-5-1 35 (35){3.5 (3.5)
75 FRNOO7VG3-4, FRNOO7VG3N-4 SC-2N 55 (3.5)|EA53B:20 SC-1N B
11 FRNO11VG3-4, FRNO11VG3N-4 EA538/40 (2.5) SC.25N 8 (5.5)|EAS38/30 SC-2N 55 (35)|8 (3.5) 55 35)
15 FRNO15VG3-4, FRNO15VG3N-4 EA53B/50 (2.5) 14 (5.5)|EA53B/40 sC.osN i 55) 14 (5.5) : :
185 |FRNO18VG3-4, FRNO18VG3N-4 EA63B/60 (2.5) SC.an o 14 EA53B/50 14 (5.5)
22 FRNO22VG3-4, FRNO22VG3N-4 EA103B/75 (10) EAB38/60 SC-3N 14 (14|22 @®)]14 (14)
30 FRNO30VG3-4, FRNO30VG3N-4 EA103B/100 (10) |SC-5N 14X2  (22){EA1038/75  [SC-aN 14X2  (14)]38 aayf1axe (14)
:g?evs 37 FRNO37VG3-4, FRNO37VG3N-4 EA203B/125 (15) |SC-6N 60 (22)[EA103B/100  [SC-5N 38 (22)[38 (22)|38 (22)|5.5 (35)
45 FRN045VG3-4, FRNO45VG3N-4 60 (38)[EA203B/125 [SC-6N 60 (22)}60 (22)|60 (22)[8 (3.5)
55 FRNO55VG3-4 EA203B:150 (15) |SC-7N / 60 (38)]60 (38)[60 (38)
75 FRNO75VG3-4 . X2 (3§)[EA20381150 SC-7N 38x2  (38)|38x2 ©0)38x2  (60)| ™ 5
90 FRNO9YOVG3-4 EA203B/200 (15) |SC-8N 60X2  (60) EA203B/175 |SC-8N 38X2  (60)|60X2 (60)|60X2  (60)(22 (8)
110 |FRN110VG3-4 EA2038:225 (15) |SC-10N EA203B225 |SC-10N 60X2  (60)J60X2 (00, oo (100) 22 (14)
132 |FRN132VG3-4 EA403A/300 (22) |SC-T1N 100X2 (100) EA403A250 |SC-11N 100X2 (100) 100X 2 (100) 38 (22)
160 |FRN160VG3-4 EAMOBA400 (22) |SC-12N EA403A300 o o0 100X 2 (150)[150X2  (150)[22x2 (8X2)
200  |[FAN200VG3-4 1502 (150)|EA403A/400 150X2  (150)]150% 2 (200)|200X2  (200)[22X2 (14X 2)

* The figure in (

(Note
(Note

(Note
(Note
(Note

(Note
(Note

) shows an interrupting current.

1) When you use the S series of molded-case circuit breakers (FAB) and the EG or the SG series of earth leakage circuit breakers (ELCB), make the rated current equivalent.

2) Wire sizes are based on 600V PVC wires. The figures in (

ing wires BOARDREX.
3) When you select MCCB, examine the interrupting current.
4) Wire sizes for the braking (P, DB, N) circuit are based on the braking duty of 5% ED.
5) Use shielded control PVC-insulated PVC-sheathed cables (CVVS) of 2mm? or its equivalent for shielded wiring to the puise encoder for speed detection, NTC thermistor, and analog

meters (speed meter and load meter).

Use 1.25mm” wires for connection to the other control circuit terminals

6) Use 3.5mm? wues/tor connection to RO and TO terminals.
7) Use wires of 2mm? or more for inverter unit grounding E (G).

)} show wire sizes of WL1 wires: Furukawa Electric 600V flame-retarded lead wires or FSLC: Furukawa Electric  switchboard wir-



Appendix

FRENIC 5000VG3/VG3N Parameter setting list

Customer INV type : FRN VG3/VG3N-
Order Sheet : Serial No. :
Application : Test Date :

ENO. Name S%tér:gsat Entry | FNO. Name Si&g?gsat Entry
10 |Set data protection (Basic parameters 11~3F) 0 50 |Set data protection (Definitions ~8F) 0
11 |Soft start/stop acc. time 1 5.00 51 {Max. motor speed 1500.
12 |[Soft start/stop dec. time 1 5.00 52 {Motor base speed 1500.
13 |Soft start/stop range of S-curve 0 53 |Use of DC braking 0
14 [Multistep speed setting 1 0.00 54 |Use of V limit function 1
15 |Multistep speed setting 2 0.00 55 |DC braking time 0.1
16 |Multistep speed setting 3 0.00 57 {Speed limiter (peak limiting) 100
17 |Multistep speed setting 4 0.00 58 |Definition of operation mode (1) 0
18 [Multistep speed setting 5 0.00 59 |Definition of operation mode (2) 0
19 |Soft start/stop acc. time 2 5.00 5A |Definition of speed setting mode (1) 0
1A |Soft start/stop dec. time 2 5.00 - 5B |Definition of forward and reverse commands 0
1B |Speed setting input gain 1.00 5C |Load speed conversion factor 1.00
20 |ASRP (1) 20.0 5D |[Definition of speed detecting sections 0
21 |ASRI (1) 0.040 5 |Definition of speed setting mode (2) 0
22 |Speed setting filter time constant (1) 0.040 SF  |Slow speed setting for U/D unit 0
23 |Speed detection filter time constant (1) 0.005 60 |Definition of torque limiting mode 0
24 |ASRP(2) 20.0 - 61 |Definition of torque limit 1/torque bias setting 1 0 "
25 |ASRI(2) 0.040 62 |Definition of torque limit 2/torque bias setting 2 0
26 |Speed setting filter time constant (2) 0.040 63 |Definition of torque limit 3/torque bias setting 3 0
27 |Speed detection filter time constant (2) 0.005 64 |Definition of torque limit 4 0
28 |Droop 0.0 65 |Use of external Al for torque command 0
29 ASR P changeover ramp time constant 1.00 86 |Definition of magnetic flux setting 0
2A  [Torque limit 1/torque bias setting 1 150 70 | Definition of LM terminals 0
2B [Torque limit 2/torque bias setting 2 10 71 | Definition of SM terminals 0
2C |Torque limit 3/torque bias setting 3 150 72 {Definition of DI (X1~X4, X6, X7) 0
2D |Torque limit 4 150 73  |Definition of DI (X5) 5
2E |Magnetic flux setting level 100 74 |Definition of DO (Y1~Y5) 0
2F iLight load magnetic flux setting level 25 75  |Definition of DO (RY) 1
30 |Zero speed detection level 05 76 | Definition of Al (AlT) 0
31 |Optional speed detection leve! (absolute value) 100 77 | Definition of Al (Al2) 2
32 {Optional speed detection level (with polarity) 100 78 | Definition of AQ (AQ) 0
33 |Speed arrival detection fevel 30 79 |Definition of AQ (AO2, AQ3) 0
34 |Speed agreement detection level 3.0 7A  |No. of motor poles, pulse encoder specification 7
35 |Torque detection level 100 78 |V1 enabled or not 1
36 {Overload prediction level 90 7C  [Selection of motor current’s output 12
37 Motor overheat prediction factor 140 80 |Conversion factor for speed setting BCD input 1000
38 |Load meter output calibration factor 1.00 81 | Definition of initial data for UP/DOWN setting unit 0
39 |Speed meter output calibration factor 1.00 82 |Transmitted data writing disabled or not 1
3A  |Motor stop count in simple position control 8000 83 {Transmission ID code 00
3B |Selection of motor sound tone 0 86 |Al1 filter 0.010

87 A2 filter 0.010
97 |Trace data mode 2




Record of revisions

* Manual No. stated at the right bottom on the front cover.

Date of printing *Manual No. Contents of revision
July 1991 INR-HF50168-E First printing
April 1994 INR-HF50168a-E Revised a. St unit, Supplement of VG3N series and 0.75~2.2kW VG3.

Supplement of FNO. 3B, 54, 7C
etc.
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