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BEFORE INSTALLATION & USE
1. Ensure nameplate data corresponds with your requirements.
2. Ensure the apparatus is undamaged.

WARNING
The following safety precautions must be observed:

1. Electric apparatus and electricity can cause serious or fatal injury if the
apparatus is improperly installed, operated or maintained.
Responsible personnel must be fully trained to understand the
hazards to themselves and others before being involved in installing,
operating, maintaining and decommissioning electrical apparatus.
European Union Safety information can be obtained from such as:

BS4999; EN60204-11 EN292-1 EN294
IEE Wiring Regulations

Particular industries and countries have further safety requirements.
Refer to their trade safety bodies, British Standards Institution, Dept. of
Trade & Industry, etc., for further information. For instance, in the USA,
refer to NEMA MG2, the National Electrical Code, local safety
requirements, etc.

2. When servicing, all power sources to the apparatus and to the
accessory devices should be de-energized and disconnected and all
moving parts at standstill.

3. Safety guards and other protective, devices must neither be bypassed
nor rendered inoperative.

4. The apparatus must be earthed. Refer to relevant standards such as
EN60204-1, IEE Wiring Regulation etc.

5. A suitable enclosure must be provided to prevent access to live parts.
Extra caution should be observed around apparatus that is
automatically started or has automatic resetting relays or is remotely
started in case such starting means has not been properly disabled
and the apparatus starts unexpectedly.



CAUTION AND WARNING:

/&\ WARNING

® Do not change the wiring while power is applied to the circuit.

® After turning OFF the main circuit supply, do not touch circuit components until
CHARGE LED is extinguished.

® Never connect power circuit output U (T1), V (T2), W (T3) to AC power supply.

® \When the retry function (Cn-36) is selected, motor may restart suddenly after being
stopped by momentary power loss.

A CAUTION

® \When mounting units in a separate enclosure, install a fan or other cooling device
to keep the intake air temperature below 45

® Do not perform a withstand voltage test to the inverter.

® All the constants of the inverter have been factory preset. Do not change the
settings unnecessarily.
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1. GENERAL

1.1 SAFE OPERATION NOTES

Read this installation manual thoroughly before installation, operation, maintenance
or inspection of the inverter. Only authorized personnel should be permitted to perform
maintenance, inspections or parts replacement.

In this manual, notes for safe operation are classified as:

"WARNING" or "CAUTION".

. Indicates a potentially hazardous situation which, if not avoided,

4 WARNING could result in death or serious injury to personnel.

ﬁ . Indicates a potentially hazardous situation which, if not avoided, may
CAUTION ; : L

result in minor or moderate injury to personnel and damage to
equipment. It may also be used to alert against unsafe practices.

This inverter has been placed through demanding tests at the factory before
shipment. After unpacking, check for the following:

1. Verify that part numbers on shipping carton and unit match the purchase order sheet
and/or packing list.

2. Do not install or operate any inverter which is damaged or missing parts.
3. Do not install or operate any inverter which has no QC marking.

Contact your local distributor or TECO representative if any of the above have been
found.

1.2 PRODUCT CHANGES

TECO reserves the right to discontinue or make modifications to the design of its
products without prior notice, and holds no obligation to make modifications to products
sold previously. TECO also holds no liability for losses of any kind which may result from
this action.
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2. RECEIVING

ﬁ\ CAUTION

This 7200GS has been put through demanding tests at the factory before shipment.
After unpacking, check the followings.

® Verify the received product with the purchase order sheet (invoice) and/or packing
list.

® Transit damage.
If any part of 7200GS is damaged or lost, immediately notify the shipper.

m NAMEPLATE DATA ( 220V CLASS 75HP example)

(" MODEL | INTEBGBAOO75JK- -~ ) verter Model
220V CLASS INVERTER
INPUT | AC 3PH 200-240V 50/60Hz ~<~—— Input Spec.
OUTPUT | AC 3PH 0-240V 81KVA 212A <~——— Output Spec.
SER. NO. <«——— Series No.
FaxERRGERDE ce <«—— CE Mark
k TECO Electric & Machinery Co., Ltd. j
m MODEL DESIGNATION
Inverter Series —— Reserved
7200GS
—\/oltage
Key pad JK: 200~240V / 50, 60Hz
BG: LCD digital operator AZ: 380~480V / 50, 60Hz
BC: LED digital operator _ _
Enclosures and | Applicable max||_|n;um
mountinas m%tgégmg;}_lp
BA Open chassis type IEC IP0O0 { S S
BB Enclosed, wall-mounted type NEMA-1 0400 400HP
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3. INSTALLATION

| CAUTION

® Never move, lift or handle the 7200GS cabinet by the front cover.
® Lift the cabinet from the bottom.
® Do not drop the inverter.

3.1 MOUNTING SPACE

Install 7200GS vertically and allow sufficient space for effective cooling as shown in
Fig. 1.

1.18in(30mm)  1.18in(30mm)

OR MORE OR MORE
5.9in(150mm)
OR MORE AR
A A * < 4
+ + ALLOWABLE — -
TEMPERATURE OF
= CONTROL PART: -
131 (55 )
FRONT _—]
, , COVER r OPEN CHASSIS TYPE:
+ - 4 = 113 (45 )
4 ENCLOSED
5.9in(150mm) WALL-MOUNTED
OR 'V'?RE AR TYPE: 104 (40 )
(a) Front View (b) Side View

Note: For product external dimensions and mounting dimensions,
refer to “DIMENSIONS” on page 23.

Fig.1 Mounting Spaces
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3.2 LOCATION

Location of the equipment is important to achieve proper performance
and normal operating life. The 7200GS should be installed in areas
where the following conditions exist:

Protected from rain or moisture.

Protected from direct sunlight.

Protected from corrosive gases or liquids.

Free from airborne dust or metallic particles.

Free from vibration.

Free from magnetic noise (e.g. welding machines, power units)

Ambient temperature:
+14to 104 ,-10to +40 (For enclosed type),

+14to 113 ,-10to +45 (For open chassis type)

® Free from combustible materials, gases, etc.

ﬁ\ CAUTION

When mounting multiple units in a common enclosure, install a
cooling fan or some other means to cool the air entering the
inverter to at least 113 (45 ) or below.
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4. WIRING

4.1 NOTES ON WIRING TO PERIPHERAL UNITS

Power Supply @

vecs

MC

AC REACTOR

INPUT NOISE FILTER

7200GS

OUTPUT NOISE FILTER

3O AC
INDUCTION MOTOR

W

PART I

MCCB (molded case circuit breaker)

Please refer to Table 1. for MCCB selection.

Do not use a circuit breaker for start/stop operation.
When a ground fault interrupter is used, select the one
with no influence for high frequency. Setting current
should be 200mA or above and the operating time at
0.1 second or longer to prevent malfunction.

MC (magnetic contactor)

It is not always necessary to have the MC on the input
side. However, an input MC can be used to prevent an
automatic restart after recovery from an external power
loss during remote control operation.

Do not use the MC for start/stop operation.

AC REACTOR

To improve power factor or to reduce surge, install an
AC reactor. There is a DC choke built-in on 7200GS,
models 25HP(18.5 KW) and larger for 220V class and
30HP(22 KW) and larger for 440V class. The 440V 300
~ 400HP need to install AC reactor externally.

Input Noise Filter

When used with specified input noise filter, the
7200GS can comply with EN55011 class A. Please
refer to our EMC technical manual for noise filter
selection.

Inverter

Wire input to terminals L1, L2 and L3 for three phase
input. Make sure to connect the ground terminal to an
appropriate safety ground.

Output Noise Filter (EMI Suppression zero core)
When used with output noise filter, radiated and
conducted emissions may be reduced.

Motor

When multiple motors are driven in parallel with an
inverter, the inverter rated current should be at least
1.1 times the total motor rated current. Make sure that
the motor and the inverters are separately grounded.
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4.2 CONNECTION DIAGRAM

The following diagram shows interconnection of the main circuit and
control circuit. With the digital operator, the motor can be operated by
wiring the main circuit only. (Terminal Symbols: indicates main

circuit; o indicates control circuit).
BRAKING RESISTOR
UNIT (OPTION)
:--\:I--|
[}
—® &

MCCB < B1/P B2
g_cl):Y_'vESESUPPLYU(R)_O”“ ® L1(R) T1(U)@
S 2VAC oSy S @ L2(S)

200/208/220/ T2(V)
230VAC, 60Hz | 31y @ L3(T) 7200 GS

FORWARD PE
RUN/STOP o o 1 FORWARD RUN (GROUNDING
REVERSE AT CLOSED 0D OR LESS
@ RUN/STOP O o 2 REVERSE RUN ( )}
EXERNAL AT CLOSED FREQ. METER CALIBRATION
=20 O 3 EXTERNAL FAULT RESISTOR RV30YN20SB 20kQ
FAULTRESET ~ —— 4 MULTI-FUNCTION ANALOG
@, IULTI-STEP SPEEDRETTING 1 RESET L O“g'i“T 5
(MASTER/AUX) 5 TO +10V
STANDARD @ O O IGNAL DURING RUNNING
FUNCTIONS QSEEESSTEETPTING b — S SET AT FACTORY PRIOR
SETAT 106 c o 6 | MULTI-FUNCTION TO SHIPMENT
FACTORY COMMAND INPUT ' FREQ METER (METER SPECIFICATION: 3VDC 1mA)
PRIORTO ~ @COMMAND o 7
SHIPMENT EXTERNAL
@ COASTTOSTOP ™ 8
1 SEQUENCE
W COMMON (V)
FAULT CONTACT OUTPUT
CONTACT CAPACITY
12(G) SHIELD 250VAC 1A OR LESS
CONNECTION 30VDC 1A OR LESS
2kQ /.
SPEED SETTING POWER SUPPLY
15 +15V 20mA 9 MULTI-FUNCTION
CONTACT OUTPUT
EXTERNAL 2kQ[ | 0TO +10vV 13 MASTER SPEED REF. 10 } 250VAC 1A OR LESS
FREQUENCY N PA 3% 0TO 10V (20kQ) 30VDC 1A OR LESS
COMMAND 4 T0 20mA y 14 MASTER SPEED REF.
470 20mA (2500
0 TO +10V P mA (2500)
16 MULTI-FUNCTION
oV P: 17 ANALOG INPUT 0 TO 10V (20kQ)
B STANDARD OUTPUT AUX.
FREQUENCY REFERENCE
ov.
OPEN COLLECTOR 1
(ZERO SPEED SIGNAL IS
SET AT FACTORY)

W e connections of control circuit terminals
nu

PART I

MULTI-FUNCTION
rough 27 do n%t follow the terminal > f%iihécsgéffg%ﬁqi Is [ OUTPUT
umbefing order, oconnect them properly, SET AT FACTORY)
follow theTigure below.
[ [12[13[14]15][16]17 2
[112]3[4]5]6]7]8 FlFA j
MULTI-FUNCTION OUTPUT,
9 [10118]19]20]
Notes:
1. —— indicates shielded wire and IF’ twisted pair shielded wire.

2. Control circuit terminal 15 of +15V has maximum output current capacity of 20mA.
3. Either external terminal 13 or 14 can be used.

(For simultaneous input, two signals are internally added in the unit).

4. Multi-function analog output is an exclusive meter output such as frequency meter etc.
and not available for the feedback control system.
5. Control circuit terminal 12 is frame ground of the unit.

Fig. 2 Standard connection diagram.



4.3 TERMINAL FUNCTION
4.3.1 MAIN CIRCUIT TERMINALS

Table 1. Main Circuit Terminals

HP Range 220V: 25~100HP
Terminals ’ 440V: 25HP 440V: 30~400HP
R/LA1
S/L2 Main Circuit Input Power Supply
T/L3
U/T1
V/T2 Inverter Output
W/T3
B1/P . )
B2 ® B1/P - B2: Braking Resistor
® B1/P- o : DC power supply
Z ® o ~o : DC Power Supply or Braking Unit
E(PE,< ) |Grounding (3rd Type Grounding)

4.3.2 CONTROL CIRCUIT TERMINALS

Table 2. Control Circuit Terminals

Terminal Functions
1 Forward operation-stop signal
2 Reverse operation-stop signal
3 External fault input
4 Fault reset
) Multi-function contact input: the following signals available to select. Forward/reverse select,
6 run mode select, multi-speed select, jog frequency select, accel/decel time select, external
7 fault, external coast to stop, hold command, inverter overheat prediction, DB command, aux.
8 input effective, speed search, energy-saving operation.
9 Multi-function contact output: one of the following signals available to output. Output during
10 running, zero speed, synchronized speed, arbitrary spegd agre_ed, frequency detection,
overtorque, undervoltage, run mode, coast to stop, braking resistor overheat, alarm, fault.
11 Sequence control input common terminal.
12 Connection to shield sheath of signal lead.
13 Master speed voltage reference (0 to 10V).
14 Master speed current reference (4 to 20mA).
15 +15V
Aux. analog command: one of the following signals available to select. Frequency command,
16 Ergggﬁpcy gain, frequency bias, overtorque detection level, voltage bias, accel/decel rate, DB
17 Common terminal for control circuit (0V).
18 Fault contact output a (Closed at fault).
19 Fault contact output b (Open at fault).
20 Fault contact output common.
21 Multi-function analog monitor (+). Output current or output
22 Multi-function analog monitor (-). frequency is selectable.
25 Multi-function PHC output 1.
26 Multi-function PHC output 2. The same as terminals 9 and 10
27 Multi-function PHC output common.
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4.3.3 MAIN CIRCUIT SCHEMATIC

1. 440V : 25HP

I

R(L1)
S(L2)
T(L3)

&

|

u(T1)
V(T2)
W(T3)

o

E
777

v

RCC lconTROL
=

@

2. 220V : 25HP

R(L1)
S(L2
T(L3

440V : 30HP, 40HP, 50HP

SR

J |
Lo, >
s s

8]
Vi
W

(™)
(T2)
(T3)

3. 220V : 30HP, 40HP

440V : 60HP, 75HP

R(L1)
S(L2)
T(L3)

&

J

14

u(T1)
=
W(T3)

Bol g =
nc
E

4. 220V : 50HP, 60HP, 75HP, 100HP

R(L1)

S(L2)

T(LS)% *
N ]

CONTROL
é RCC |=>| Greiis

DCL

E
AC/ Q
T

1)

V(T2)

o=

W(T3)

5. 440V : 100HP

¢

=

=

E
s i
T F 4
=

=

oM ITOL
oL e Ry

f

=L

R(L1)
s(L2) *
T(L3)

.
I | & roo oo

E AC/
DC

4

45

6. 440V : 125HP, 150HP, 175HP, 215HP, 250HP

U(T1)
V(T2)
W(T3)

External
ACL

7. 440V : 300HP, 400HP

i

u(T1)
=
W(T3)

L,

28

]
RCC [CONTROI
=>

External ACL is necessary
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4.4 WIRING PARTS
4.4.1 RECOMMENDED WIRING PARTS

Be sure to connect MCCBs between power supply and 7200GS input terminals
L1 (R), L2 (S), L3 (T). Recommended MCCBs are listed in Table 3.

When a ground fault interrupter is used, select the one with no influence for high
frequency. The current setting should be 200mA or over and operating time, 0.1 second
or over to prevent malfunction.

Table 3. 220V and 440V class applicable wire size and contactor
(a) 220V SERIES

Max. Applicable

Cable Size - mm? (AWG)

Molded-Case Magnetic
MO;OFC &li/tvp)ut Circuit Breaker Contactor
Note 1] Power Cable |Ground Cable E| Control Cable [Note 4] [Note 4]
[Note 2] [G] [Note 3]

22 14 0.5~2 TO-225S

25(18.5) 4) (6) (20-14) (150A) CN-80
30 14 0.5~2 TO-2258

30(22) 2) (6) (20-14) (175A) CN-100
60 22 0.5~2 TO-225S

40(30) (2/0) ) (20-14) (175A) CN-125
60x2P 22 0.5~2 TO-2258

50(37) (2/0) ) (20-14) (200A) CN-150
60x2P 22 0.5~2 TO-225S

60(45) (2/0x2P) ) (20-14) (225A) CN-180
60x2P 30 0.5~2 TO-400S

75(55) (2/0x2P) 2) (20-14) (300A) CN-300
100x2P 50 0.5~2 TO-400S

100(75) (4/0x2P) (1/0) (20-14) (400A) CN-300

[Note] 1. For Constant Torque Load.
2. Power Cable Include Cables to the Terminals R (L1), S (L2), T (L3), o , o ,BR, U (T1),

V (T2), W (T3).

3. Control Cable Include Cables to the Control Terminals.

4. The Molded-Case Circuit Breaker and Magnetic Contactors Shown in Table are TECO
Products and are for reference only. Other manufactures' equivalent products may be
selected.

5. The Magnetic contactors S-K400 and S-K600 are Mitsubishi Products and are for reference
only. Other manufactures' equivalent products may be selected.
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(b) 440V SERIES

Max. Applicable

Cable Size - mm? (AWG)

e Lyl I i

[Note 1] Power Cable |Ground Cable E| Control Cable [Note 4] [Note 4]

[Note 2] [G] [Note 3]

25(18.5) (g) (g) (265-;2) T(()7-; 2())3 NG
022) © @) oo | TS | onso
4030) @ ®) sorm | oom | owes
20(37) (242) (164) (265-;?1) T(C1) -2152:)8 CN-80
6045) i ©) o | TS | enoo
75(55) ( g%) (242) (3.05;2) T8-7252A5)S ON125
100(75) 6(0273)P (242) (3.05_;‘21) T(02-2252/§>)s CNA150
125(90) (26/%’;2;;) (32% (2.05_;2) T8640%8 N300

s | g [ e | e | oo

175(132) (11(/)(()):22PP) (15 /%) (265-;421) T((Zb“oop(\))s CN-300

215(160) (11‘/)8:22; ( 15/% ) (3.05_;2) T((4)1E)40(K))S N300

250(185) Z?ggl’ ( 50 ) (g'oﬁi) T(?SE)BOC,)O(\))S %;%25()’]

S00220) “on @) @014) (800A) 800R)

s000) | g 20) 2014 | (loooA) | (80om)
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4.4.2 CAUTIONS FOR WIRING

A CAUTION

The external interconnection wiring must be performed with the following procedures.

After completing 7200GS interconnections, be sure to check that connections are
correct. Never use control circuit buzzer check.

(A) MAIN CIRCUIT INPUT/OUTPUT

(1) Phase rotation of input terminals L1 (R), L2 (S), L3 (T) is available in either
direction. (Clockwise and counterclockwise).

(2) When inverter output terminals T1 (U), T2 (V), and T3 (W) are connected to
motor terminals T1 (U), T2 (V), and T3 (W), respectively, motor rotates
counterclockwise. (Viewed from opposite side of drive end, upon forward
operation command). To reverse the rotation interchange any two of the motor
leads.

(3) Never connect AC main circuit power supply to output terminals T1 (U), T2 (V),
and T3 (W). This may cause damage to the inverter.

(4) Care should be taken to prevent contact of wiring leads with 7200GS cabinet. If
this occurs, a short-circuit may result.

(5) Never connect power factor correction capacitors or noise filters to 7200GS
output.

(6) Never open or close contactors in the output circuit unless inverter is properly
sized.

A CAUTION

® | ead size should be determined taking into account voltage drop of leads. Voltage
drop can be obtained by the following equation: select such lead size that voltage
drop will be within 2% of normal rated voltage.
phase-to-phase voltage drop (V)

=4/3 x lead resistance ( Q /km) X wiring distance(m) x current(A) X 10 .

® Wiring length between inverter and motor.
If total wiring distance between inverter and motor is excessively long and inverter
carrier frequency (main transistor switching frequency) is high, harmonic leakage
current from the cable will increase to effect the inverter unit or peripheral devices.
If the wiring distance between inverter and motor is long, reduce the inverter carrier
frequency.
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(B) GROUNDING (PE: Protective Earth)

Ground the 7200GS through ground terminal E (PE).
(1) Ground resistance should be 100 ohms or less.

(2) Never ground 7200GS in common with welding machines, motors, and other
large-current electrical equipment, or ground pole. Run the ground lead in
separate conduit from leads for large-current electrical equipment.

(3) Use the ground leads which comply with AWG standards and make the sure
the length is as short as possible.

(4) Where several 7200GS units are used side by side, it is preferable to ground
each unit separately to ground poles. However, connecting all the ground
terminals of 7200GS in parallel while grounding only one of the 7200GS’s to
the ground pole is also permissible (Fig. 3). Be sure not to form a loop with the
ground leads.

CORRECT CORRECT NOT ACCEPTABLE

PE| PE| |PE PE| |PE| |PE PE| |PE| |PE
(a)

(b) (c)

Fig. 3 Grounding of Three 7200GS Units

(C) CONTROL CIRCUIT

(1) Separation of control circuit leads and main circuit leads: All signal leads must
be separated from main circuit leads L1 (R), L2 (S), L3 (T), &, o, B2, T1 (U),
T2 (V), T3 (W) and other power cables to prevent erroneous operation caused
by noise interference.

(2) Control circuit leads ®, @0, @8, @9, e (contact output) must be separated
fromleads 1t0 8, o1, @2, @5, @, o7 and & a7,

(3) Use twisted shielded or twisted pair shielded wire for the control circuit line and
connect the shield sheath to the inverter terminal E to prevent malfunction
caused by noise. See Fig.4. Wiring distance should be less than 164ft (50m).

SHIELD
SHEATH

ARMOR

TO INVERTER SHIELD
SHEATH TERMINAL E

NEVER CONNECT

INSULATE THESE PARTS
WITH INSULATING TAPE.

Fig. 4 Shielded Wire Termination
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4.4.3 Fuse types
Drive input fuses are provided to disconnect the drive from power in the event that a component failsin the
drive's power circuitry. The drive's electronic protection circuitry is designed to clear drive output short circuits
and ground faults without blowing the drive input fuses. Below table shows the 7200GS input fuse ratings.

To protect the inverter most effectively, use fuses with current-limit function.

220V class
MODE L HP Kvwmuﬁm%amm Rated Input AMPS FUSE
JNTEBGODO7R5(QJK . 5 10. 3 2 4 29 50
JNTEBGODOIO010QJKO 18. 32 38 60
JNTEBGODOIOO015JHKS5 20 . 48 58 100
JNTEBGODOIO002(0JRO 27. 6 4 77 125
JNTEBGODO0029JR5 34 80 88 125
JNTEBGODOI003QJKO 41 96 106 150
JNTEBGODOI004(0QJKO 5|4 130 143 200
JNTEBGODOI005QJKO 5|7 140 176 250
JNTEBGODOI006(Q0JKO 6|7 1§43 201 300
JNTEBGODOO0079JK5 8|5 224 246 350
JNTEBGOODO0O10QJKOO 128 300 330 450
440V class
MODE L HP KVWWMﬁm%Qmm Rated Input AMPS FUSE
JNTEBGOO7R50AZ . 5 10. 3 12 14 25
JNTEBGUDOIOO10AZO 18. 16 19 30
JNTEBGUOIOO15AZS5 20. 2 4 29 50
JNTEBGODOO020AZO0 27. 32 38 60
JNTEBGODOOO025AZS5 3|4 40 48 70
JNTEBGODOIOO030QAZBO 41 48 53 80
JNTEBGUOIOO040AZO0 5(4 6 4 70 100
JNTEBGUOIOO0O50ABO0 6|8 80 88 125
JNTEBGODOIO060AZO0 8|2 96 106 150
JNTEBGODOOO075AZ 5 10 1[2 8 141 200
JNTEBGOUOO10QAZO00O0 138 165 182 250
JNTEBGUOO0125AZ225 180 192 211 300
JNTEBGODOO0150AZ50 195 224 246 350
JNTEBGOODOO0O175AZ275 230 270 297 400
JNTEBGOOO0215A215 260 300 330 450
JNTEBGOOO0250A250 290 340 374 500
JNTEBGOUOIO300AB300 385 450 540 700
JNTEBGOO0O400AZ200 513 00 720 900
Fuse Type gnated SHMI €O8DUCTOR PROTECTI ON FUSES
Cl ass cc, J, T, RK1 or RK5
Vol tage \WRhge: 300V for dri ves
D 500V for dri ves
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5. TEST OPERATION

To assure safety, prior to test operation, disconnect the coupling or belt
which connects the motor with the machine so that motor operation is
isolated. If an operation must be performed while the motor is directly
connected to the machine, use great care to avoid any possible

hazardous condition.

5.1 CHECK BEFORE TEST OPERATION

After completion of installation and wiring, check for

(1) proper wiring

(2) short-circuit due to wire clippings

(3) loose screw-type terminals

(4) proper load

5.2 SETTING THE LINE VOLTAGE SELECTING CONNECTOR FOR
460V CLASS 30HP (22kW) AND ABOVE

The cooling fan line voltage selecting connector shown in Fig. 5 must be set
according to the type of main circuit power supply. Insert the connector at

the position showing the appropriate line voltage.

The unit is preset at the factory to 440 line voltage.

(a) 440V CLASS: 30HP ~ 75HP
300HP ~ 400HP

/

- Ml

123CN 3 124CN3 125CN 3 126CN 3

JP1

JP2

V

JP3 N

[

N N . R TB2 S

FU2

380V 400/415 440V 460V 1
1 2ICN 4

1 22CN 4

R

(220) 2

(440) S

1

B3 2

(b) 440V CLASS: 100HP ~ 250HP

TB4(220V) 33CN _

Q 220V
DM1 25CN

4P108C0010103 VER.03 36CN

FU1

34CN

35CN 220V

440V

380V 400/415 440V 460V

=
o
a5

-

&

Fn

{5

SA4(220V)

TB3

TB2

\

Fig.5 Voltage Selecting Connector
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6. MAINTENANCE

6.1 PERIODIC INSPECTION

The 7200GS requires very few routine checks. It will function longer if it is
kept clean, cool and dry. Observe precautions listed in "Location".
tightness of electrical connections, discoloration or other signs of overheating.
Use Table 4 as your inspection guide. Before servicing, turn OFF AC main

circuit power and be sure that CHARGE lamp is OFF.

Table 4 Periodic Inspection

Component

Check

Corrective Action

External terminals, unit

Loose screws

Tighten

mounting bolts,
connectors, etc.

Loose connectors

Tighten

Cooling fins

Build-up of dust and dirt

Blow with dry compressed air of
39.2 x10* to 58.8 x 10* Pa (57 to
85psi.) pressure.

Printed circuit board

Accumulation of conductive dust or oil

Blow with dry compressed air of
39.2 x10* to 58.8 x 10* Pa (57 to
85psi.) pressure.

If dust and oil cannot be
removed, replace the board.

Cooling fan

Abnormal noise and vibration.

Whether the cumulative operation
time exceeds 20,000 hours or not.

Replace the cooling fan.

Power elements

Accumulation of dust and dirt

Blow with dry compressed air of
39.2 x10" to 58.8 x 10* Pa (57 to
85psi) pressure.

Smoothing capacitor

Discoloration or odor

Replace the capacitor or inverter
unit.

Note: Operating conditions as follows:

® Ambient temperature: Yearly average 30

® Load factor: 80% or less
® Operating time: 12 hours or less per day

Standard Parts Replacement

, 86

Item Name Replacement Cycle Remarks

Cooling fan 2 or 3years Replace with a new product.

Smoothing capacitor 5 years Replace w!th a new product. (Determine
after examination).

Circuit Breakers and relays Determine after examination.

Fuse 10 years Replace with a new product.

Aluminum capacitor on PC Replace with a new product. (Determine

5 years L
board after examination).

Note: Operating conditions as follows:

® Ambient temperature: Yearly average 30

® [ oad factor: 80% or less
® Operating time: 20 hours or less per day
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6.2 SPARE PARTS

As insurance against costly downtime, it is strongly recommended that
renewal parts be kept on hand in accordance with the table below. When
ordering renewal parts, please specify to your local distributor or TECO
representative the following information: Part Name, Part Code No. and
Quantity.

Table 5

Spare Parts for 220V Class

INVERTER & PARTS NAME

Control PC Board* Power Board N_Irain C_ircuit Main Circuit Diode Cooling Fan
Hp SPEC ransistor
MODEL - - CM200DU-12H DF200BA080 4E-230B
25 CODE 4H300D4820002 3P106C0670008 277810212 277192187 3M903D0450004
Qty .| 1 ------------- 3 1 2
MODEL - - CM200DU-12F DF200BA080 4E-230B
30 CODE 4H300D4820002 4P106C0290081 277810255 277192187 3M903D0450004
Qty | 1 ------------- 3 1 2
MODEL - - CM300HA-12H 2R160E-080 4E-230B
40 CODE 4H300D4820002 3P106006400D4 3H324D0460000 277051532 3M903D0450004
Qty | 1 ------------- 6 6 3
MODEL - - CM400HA-12H 2RI6GO0E-080 4E-230B
50 CODE 4H300D4820002 3P106C06400E2 277800179 277051532 3M903D0450004
Qty | 1 ------------- 6 6 3
MODEL - - 1MBI600ONP-060 2RI60E-080 4E-230B
60 CODE 4H300D4820002 3P106CO6400F1 277800195 277051532 3M903D0450004
Qty .| 1 ------------- 6 6 3
MODEL - - 1MBI600ONP-060 2RI60E-080 4E-230B
75 CODE 4H300D4820002 3PlOGCOG4OOGQ 277800195 277051532 3M903D0450004
Qty | 1 ------------- 6 6 3
MODEL - - CM300HA-12H 2RI100E-080 S175-2-HWB
100 CODE 4H300D4820002 3P106C06400H7 3H324D0460000 277051516 279152115
Qty | 1 ------------- 12 6 3
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Table 6 Spare Parts for 440V Class

INVERTER &

PART NAME C%”;;%EC Power Board | Main Circuit Transistor | Main Circuit Diode Cooling Fan
HP | SPEC
MODEL - - 7MBP0O75RA120 DF75LA160 AFB0824SH-B -
25 | CODE |4H300D4820002| 3P106C06500C1 277831538 277192195 4H300D1050001 -
Qty 1 1 1 T 2 -
MODEL - - CM100DU-24F DF75LA160 A2123-HBT ASB0624H-B
30 | CODE |4H300D4820002| 4P106C02900A2 277810280 277192195 4M903D1890001 4H300D1060007
Qty 1 1 3 1| 2 1
MODEL - - CM150DU-24F DF100LA160 A2123-HBT ASB0624H-B
40 | CODE |4H300D4820002| 4P106C02900A2 277810298 277192217 4M903D1890001 4H300D1060007
Qty 1 1 3 T 2 1
MODEL - - CM200DU-24F 2U/DDB6U145N16L A2123-HBT ASB0624H-B
50 | CODE [4H300D4820002| 4P106C02900A2 277810301 277190222 4M903D1890001 4H300D1060007
Qty 1 1 3 T 2 1
MODEL - - CM200DU-24F 2U/DDB6U145N16L | AFB1224SHE AFB0824SH-B
60 | CODE |[4H300D4820002| 4P106C02900A2 277810301 277190222 4M903D1880006 4H300D1440004
Qty 1 1 3 T 2 1
MODEL - - CM300DU-24F 2U/DDB6U205N16L | AFB1224SHE AFB0824SH-B
75 | CODE [4H300D4820002| 4P106C02900A2 277810310 277190249 4M903D1880006 4H300D1440004
Qty 1 1 3 1| 2 1
MODEL - - SKM400GB128D SKKH106/16E FFB1224EHE ASB0624H-B
100 | CODE |4H300D4820002| 4P106C02900D7 277810611 277112302 4H300D5110009 4H300D1060007
Qty 1 1 3 3 | 2 1
MODEL - - CM600HU-24F 2RI1100G-160 AFB1224SHE A2123-HBT
125 | CODE |4H300D4820002| 4P106C02700A1 277800225 277051524 4M903D1880006 4M903D1890001
Qty 1 1 6 6 | 3 1
MODEL - - CM600HU-24F 2RI1100G-160 AFB1224SHE A2123-HBT
150 | CODE |4H300D4820002| 4P106C02700A1 277800225 277051524 4M903D1880006 4M903D1890001
Qty 1 1 6 & | 3 1
MODEL - - CM600HU-24F 2RI1100G-160 AFB1224SHE A2123-HBT
175 | CODE |4H300D4820002| 4P106C02700A1 277800225 277051524 4M903D1880006 4M903D1890001
Qty 1 1 6 6 | 3 1
MODEL - - CM400HU-24F 2RI1100G-160 EFB1524HHG A2123-HBT
215 | CODE [4H300D4820002| 4P106C02700A1 277800217 277051524 4M300D3680002 4M903D1890001
Qty 1 1 12 6 | 3 1
MODEL - - CM400HU-24F 2RI1100G-160 EFB1524HHG A2123-HBT
250 | CODE [4H300D4820002| 4P106C02700A1 277800217 277051524 4M300D3680002 4M903D1890001
Qty 1 1 12 & | 3 1
MODEL - - Skiip1203GB122-2DL SKKH500/E16 2RRE45250 56R -
300 | CODE |4H300D4820002| 3P106C0060009 4M903D2030006 4M903D2000000 4M903D1940009 -
Qty 1 1 3 3 | > -
MODEL - - Skiip1513GB122-2DL SKKH500/E16 2RRE45250 56R -
400 | CODE |4H300D4820002| 3P106C0060009 4M903D2040001 4M903D2000000 4M903D1940009 -
Qty 1 1 3 3 | 2 -
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® Basic Specifications
220V CLASS
INVERTER (HP) 25 30 40 50 60 75 100
MAX. APPLICABLE MOTOR 25 30 40 50 60 75 100
OUTPUT HP (KW)*1 (18.5) (22) (30) (37 (45) (55) (75)
Inverter Capacity
(KVA) 34 41 54 57 67 85 128
Rated Output 80 | 96 | 130 | 160 | 183 | 224 | 300
Current (A)
Output
Characteristics Max. Output 3-P_hase, 290~240V
Frequency (Proportional to input voltage)
Rf;‘ted Output Up to 400Hz available
requency
Rated Input Voltage 3-Phase, 200~240V, 50Hz
And Frequency 200/208/220/230V, 60Hz
Power Supply A"Ogjgt'ﬁa\t/ig';age +10% ~ -15%
Allowable
Frequency 5%
Fluctuation
440V CLASS
INVERTER (HP) 25 | 30 | 40 | 50 | 60 | 75 | 100 | 125 | 150 | 175 | 215 | 250 | 300 | 400
MAX. APPLICABLE 25 | 30 | 40 | 50 | 60 | 75 | 100 | 125 | 150 | 175 | 215 | 250 | 300 | 400
MOTOR OUTPUT HP (18.5) (22) (30) (37) (45) (55) (75) (90) (110) (132) (160) (185) (220) (300)
(KW)*1
Inverter
Capacity (KVA) 34 | 41 | 54 | 68 | 82 | 110 | 138 | 180 | 195 | 230 | 260 | 290 | 385 | 513
@ | RatedOutput |0 | 45 | 64 | g0 | 96 | 128 | 165 | 192 | 224 | 270 | 300 | 340 | 450 | 600
_ g Current (A)
> =
£ 8| Max. Output 3-Phase, 380~480V
o ‘E’ Frequency (Proportional to input voltage)
O
Rated Output .
Frequency Up to 400Hz available
Rated Input
Voltage And 3-Phase, 380~480V, 50/60Hz
Frequency
’q—,%_* Allowable
2 a Voltage +10% ~-15%
o wm Fluctuation
Allowable
Frequency 5%
Fluctuation

1 Based on 4 pole motor
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CHARACTERISTICS

Control Method

® Sine wave PWM
® Four control modes (switched by parameter)
VIF control
Sensorless vector control (With Auto-tuning)
PID&Auto Energy Saving control
V/F+PG control

Starting Torque

® V/F control: 150% at 3Hz
® Sensorless Vector control: 150% at 1Hz

Speed Control Range

® V/F control: 1:10
® Sensorless Vector control: 1 : 60

[%2]
(8]
ﬁ Speed Response 5Hz (Sensorless Vector)
g ® V/F control: £1% (with slip compensation)
g Speed Control Accuracy ® VV/F PG Control : £0.03%
) ® Sensorless Vector control: £0.5%
E Frequency Control Range 0.1 ~400.0Hz
c
8 Frequency Setting Resolution Digital reference: 0.01Hz (100Hz Below); Analog reference: 0.06Hz/60Hz
Frequency Accuracy Digital reference: £0.01% (-10 ~ +40 ); Analog command: +0.1% (25 =10 )
Output Frequency Resolution 0.01Hz (1/30000)
Frequency Setting Signal 0 ~ 10VDC (20KQ), 4~20mA (250Q)
Overload Capacity 150% rated output current for 1 minute.
Accel/Decel Time 0.1 ~ 6000.0 sec (Accel/Decel time settings independently)
Efficiency at Rated Freq. 0.95 above
Approx. 20% (Approx. 125% When using braking resistor)
Braking Torque Inverter of 220V 20HP (15KW) or less and 440V 25HP (18.5KW) or less have a
Built-in braking transistor
Motor Overload Protection Electric thermal overload relay
Instantaneous Overcurrent (OC) o
and Short Circuit Protection Motor coasts to stop at approx. 200% rated output current.
Inverter Overheat Protection 150% inverter rated output current for 1 min.
" (OL2)
c
5 : T
2 Overvoltage (OV) 1\1/I4o(;[§)/r coasts to stop if the main circuit voltage exceeds 410VDC (820VDC for
= class)
=}
z . o
S Undervoltage (UV) Motor coasts to stop if the main circuit voltage drops to 190VDC (380VDC for
> 440V class)
3] : :
| diately stop after 15 [ [ t fact tt
% Momentary Power Loss mmelz iately stop ? er .ms or longer power loss (at factory setting)
& Continuous operation during power loss less than 2 sec. (standard)
Fin Overheat (OH) Thermostat
Stall Prevention Stall prevention during acceleration/deceleration and constant speed operation.
Ground Fault (GF) Provided by electronic circuit.
Power Charge Indication Indicates until main circuit voltage reaches 50V.
Location Indoor (Protected from corrosive gases and dust)
g @ Humidity 95% RH (non-condensing)
E 2 Storage Temperature -20 ~+60  (for short period during shipping)
EE
2 -g Ambient Temperature -10to +40  (for NEMAT1 type); -10 to +45  (for open chassis type)
>
o
& Altitude 1000m or below
Vibration 9.8m/s? at 20Hz or below, up to 2m/s” at 20 to 50Hz

Communication Function

MODBUS, PROFIBUS (option)

EMI

Meet EN 50081-2 (1994) with specified EMI filter

EMC Compatibility

Meet Pr EN50082-2
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8. DIMENSIONS

Table 7 Dimension and Weight

Inverter | Open Chassis Type (IPO0) mm ; Enclosed Type (NEMA1) mm ;

Vogage Capacity—" ype (POO) V\Eﬁ'g)ht yee ( ) V‘éﬁ'g)ht ACL/DCL R?:ffrergce
(HP) | W | H | D |Wi|H1| d 9| w H D |wWi|H1| d 9 gu
25

283.5| 525 | 307 |[220(505| M8 | 30 | 2915 | 745 | 307 |220|505/m8| 33
30
40 75 81
DCL Built-in
220V | 50 76 82 (b)
459 | 790 |324.6|320|760|M10 462 | 1105 | 324.6 |320|760|M10 (Standard)
60 79 85
75 79 88
100 | 599 [1000(381.6460(960|M12| 120 | 602 | 1305 |381.6 |460|960|M12| 130
25 | 265 | 360 | 225 |245(340| M6 | 12 | 265 | 360 | 225 |245|340| M6 | 12 EXt(erp”t;'SCL @
30 36 38 _
283.5| 525 | 307 [220|505| M8 2915 | 745 | 307 |220|505| M8 Dgt'- Bd“"t o
40 36 3g | (Standard)
50 47 50
DCL Built-in
60 47 50
344 | 630 |324.5|250(610| M8 352 | 945 |324.5 |250|610| M8 (Standard)
75 47 50
100 62 65 (b)
a40v 125 80 85 DCL Built-in
(Standard)
150 | 459 | 790 |324.6|320|760|M10| 81 | 462 | 1105 | 324.6 |320|760|M10| 86
175 81 86
DCL Built-in
215 132 139
599 |1000|381.6|460|960|M12 602 | 1305 | 381.6 |460|960|M12 (Standard)
250 132 139
300 170 176
730 |1230| 382 |690|930|M12 730 | 1330 | 382 |690[930|M12 EXtemtf"" ACLE (g
400 190 196 | (option)
w
(a) 440V 25HP W /d S
T
o 1
= c TR
2 G
Ho
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(b) 220V 25HP 100HP

[N @ o g e o]
+ & © 6 & 8410

(Wall-mounted Type NEMAL)

8-2

o s,

@

— "

440V 30HP 250HP
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[ e s
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e

Open Chassis Type P00
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(Wall-mounted Type NEMAL)

8-3

IPOO

Open Chassis Type

(d) 440V 300HP, 400HP
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9. PERIPHERAL AND OPTIONS
9.1 AC REACTOR

® \When power capacity is significantly large compared to inverter capacity, or when

the power factor needs to be improved, externally connect an AC reactor.

® 7200GS 220V 25 ~ 100HP and 440V 30 ~ 250HP have built-in DC reactor as
standard. (When the power factor needs to be improved, externally connect an AC

reactor).

® 440V 25HP connects an optional AC reactor When the power factor needs to be

improved.

® 440V 300 ~ 400HP need to connect an AC reactor externally.
Table 8 AC REACTOR

Inverter AC Reactor
Voltage | HP |Rated current (A)| Current (A) |Inductance (mH)
25 80 90 0.12
30 96 120 0.09
40 130 160 0.07
220V 50 160 200 0.05
60 183 240 0.044
75 224 280 0.038
100 300 360 0.026
25 40 50 0.42
30 48 60 0.36
40 64 80 0.26
50 80 90 0.24
60 96 120 0.18
75 128 150 0.15
440V 100 169 200 0.11
125 192 200 0.11
150 224 250 0.09
175 270 330 0.06
215 300 330 0.06
250 340 400 0.05
300 450 500 0.04
400 600 670 0.032
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9.2 NOISE FILTER

9.2.1 INPUT NOISE FILTER

® \When input noise filter is installed as indicated, the 7200GS will comply with the
EN61800-3 noise interference suppression directive.

Input Noise Filter

””””””

MCCB  ir===1 | PA !
R—5 3M—41 40—bRLI UTIS
L
S —58M—02 500512 v/Tchi@
| i
T—5 3M—43 60—4TIL3 W/T3
R I ‘
i
,,,,,,,,,

Input Noise Filter Connection Example

Table 9 Input Noise Filter

Inverter Input Noise Filter
Voltage (V) | HP Cu'frzﬁd( p)|  Model NO. Rated( :)“"e”t
25 80A FS6100-90-34 90A
30 96A FS6100-150-40 150A
40 130A FS6100-150-40 150A
220V 50 160A FS6100-250-99 250A
60 183A FS6100-250-99 250A
75 224A FS6100-400-99 400A
100 300A FS6100-400-99 400A
25 40A FS6101-50-52 50A
30 48A FS6101-80-52 80A
40 64A FS6101-80-52 80A
50 80A FS6101-120-35 120A
60 96A FS6101-120-35 120A
75 128A FS6101-200-40 200A
440V 100 165A FS6101-200-40 200A
125 192A FS6101-320-99 320A
150 224A FS6101-320-99 320A
175 270A FS6101-320-99 320A
215 300A FS6101-400-99-1 400A
250 340A FS6101-400-99-1 400A
300 450A FS6101-600-99 600A
400 600A FS6101-800-99 800A
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9.2.2 EMI SUPPRESSION ZERO CORE

Model: JUNFOCO046S - - - --- -
Code No.: 4H000D0250001

According to the required power rating and wire size, select the matched ferrite core
to suppress the zero sequence EMI filter.

The ferrite core can attenuate the frequency response at high frequency range (from
100KHz to 50MHz, as shown below). It should be able to attenuate the RFI from
inverter to outside.

The zero-sequence noise filter ferrite core can be installed either on the input side or
on the output side. The wire around the core for each phase should be winded by
following the same convention and one direction. The more winding turns the better
attenuation effect. (Without saturation). If the wire size is too big to be winded, all the
wire can be grouped and go through these several cores together in one direction.

Frequency attenuation characteristics (10 windings case)

0
— \
m N
= 10 [~
g - nY /
(—u V.|
> ~_|
5 - ]
©
=
2 -30
©

-40
10° 10° 10° 10* 10°

Interference Frequency (kHz)

Example: EMI suppression zero core application example

/
/

Note: All the line wire of U/T1, V/T2, W/T3 phase must pass through the same

zero-phase core in the same winding sense.
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9.3 BRAKING RESISTOR AND BRAKING UNIT

® The braking transistor of 440V 25HP was built-in as standard, the braking resistor
can be connected to main circuit terminals B2 and o directly. The others without
built-in braking transistor need to connect braking unit with braking resistor
externally.

® \When connecting braking resistor or braking unit with braking resistor, set system
parameter Sn-10=XX1X (i.e. stall prevention during deceleration not enabled).

® Braking resistor and braking unit selection table is shown below.
Table 10 Braking Resistor and Braking Unit

Inverter Braking Unit Braking Resistor
Braking Torque (%)
Voltage| HP Rate‘i /‘;)“”e”t MODEL NO. Nl‘j;"e%er MODEL NO. Specs. Nl‘j;"e%er
25 80A JNTBU-230 1 JNBR-4R8KW8 4800W/8Q2 1 119 (10 ED)
30 96A JNTBU-230 1 JNBR-4R8KW6RS 4800W/6.8Q2 1 117 (10 ED)
40 130A JNTBU-230 2 JNBR-3KW10 3000W/10Q 2 119 (10 ED)
220V | 50 160A JNTBU-230 2 JNBR-3KW10 3000W/10Q 2 99 (10 ED)
60 183A JNTBU-230 2 JNBR-4R8KW6RS 4800W/6.8Q2 2 117 (10 ED)
75 224A JNTBU-230 3 JNBR-4R8KW6RS 4800W/6.8Q2 2 98 (10 ED)
100 300A JNTBU-230 3 JNBR-4R8KW6RS 4800W/6.8Q2 3 108 (10 ED)
25 40A JNBR-1R6KWS50 1600W/50Q 1 84 (10 ED)
30 48A JNTBU-430 1 JNBR-4R8KW27R2 4800W/27.2Q 1 117 (10 ED)
40 64A INTBU-430 1 JNBR-6KW20 6000W/20Q2 1 119 (10 ED)
50 80A JNTBU-430 2 JNBR-4R8KW32 4800W/32Q 2 119 (10 ED)
60 96A JNTBU-430 2 JNBR-4R8KW27R2 4800W/27.2Q 2 117 (10 ED)
75 128A JNTBU-430 2 JNBR-6KW20 6000W/20Q 2 126 (10 ED)
100 165A JNTBU-430 3 JNBR-6KW20 6000W/20Q 3 139 (10 ED)
440V
125 192A INTBU-430 3 JNBR-6KW20 6000W/20Q2 3 115 (10 ED)
150 224A JNTBU-430 3 JNBR-6KW20 6000W/20Q2 3 99 (10 ED)
175 270A JNTBU-430 5 JNBR-6KW20 6000W/20Q 5 134 (10 ED)
215 300A JNTBU-430 6 JNBR-6KW20 6000W/20Q 6 131 (10 ED)
250 340A JNTBU-430 6 JNBR-6KW20 6000W/20Q 6 115 (10 ED)
300 450A INTBU-430 6 JNBR-6KW20 6000W/20Q2 6 99 (10 ED)
400 600A JNTBU-430 9 JNBR-6KW20 6000W/20Q2 9 109 (10 ED)

Note: Another choices are listed as below. (JUVPHV-0060 no UL certification.)
440V 50HP (JUVPHV-0060+JNBR-9R6KW16)x1
440V 60HP (JUVPHV-0060+JNBR-9R6KW13R6)x1 440V 100HP (JUVPHV-0060+JNBR-9R6KW13R6)x2
440V 125HP (JUVPHV-0060+INBR-9R6KW13R6)x2 440V 175HP (JUVPHV-0060+JNBR-9R6KW13R6)x3
440V 215HP (JUVPHV-0060+INBR-9R6KW13R6)x4 440V 250HP (JUVPHV-0060+JNBR-9R6KW13R6)x4
440V 300HP (JUVPHV-0060+INBR-9R6KW13R6)x5 440V 400HP (JUVPHV-0060+JNBR-9R6KW13R6)x6
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9.4 OTHERS

9.4.1 DIGITAL OPERATOR WITH EXTENSION WIRE

® Used for the operation of LCD (or LED) digital operator or monitor when removed

from the front of inverter unit.

7200GS
L

Cable Extension Cable Extension Cable Blank Cover*3
Length Set*1 Set*2

Tm 4H332D0010000 4H314C0010003

2m 4H332D0030001 4H314C0030004

3m 4H332D0020005 4H314C0020009 4H300D1120000

5m 4H332D0040006 4H314C0040000

10m 4H332D0130005 4H314C0060001

*1 : Including special cable for LCD (or LED) operator, blank cover, fixed use screws and

installation manual.
*2 : One special cable for digital operator.
*3 : Ablank cover to protect against external dusts, metallic powder, etc.

® The physical dimension of LCD (or LED) digital operator is drawn below.
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M3

r_W_@_

DRVE FYD
o O

rey
(€]

s0 O |Or=

|

O GTAL CGPERATORJNE

140
131

PRGM

DR VE

16|

72

Fig. 6 LCD Digital Operator Dimension
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9.4.2 ANALOG OPERATOR

All 7200GS have the LCD (or LED) digital operator. Moreover, an analog operator
as JNEP-16 (shown in fig. 7) is also available and can be connected through wire as a
portable operator. The wiring diagram is shown below.

BREAKER
RL1 — & b © R/L1
SI2 — S © SIL2
T3 — S b © T/L3
 ewn RUN |
FWD _o>=2~. 5 d
o STC
O_RE OQ
o»oed 7200GS

Master Freq. Ref.

/\“' 1 976Q, 1/4W
0~10V

/ 2kQ|
GND 0V
_FM Vv

ANALOG
o2 |OUTPUT
|

Analog Operator
(JNEP-16)

Fig. 7 Analog Operator

9.4.3 LED DIGITAL OPERATOR

® All 7200GS have standard with LCD digital operator (JNEP-34). Moreover, an LED
digital operator JNEP-33 (shown in Fig. 10) is also available and can be connected
through the same cable and connector.

® The LED digital operator has the same installation and dimension with the LCD
digital operator.
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9.4.4 OPTION CARDS

o : Valid

> Invalid
o Valid Access Levels| |nstall
Name Code No. Descriptions Locati
GP|SL |PID| PG |-0cation
MODBUS RTU protocol communication
optional card:
RS'4_85 . ® Communication method: Asynchronous
Communication|4H300D4560001 o o |o 2CN
Card SI-M ® Communication speed: 19.2Kbps
(max.)
® Interface: RS-232, RS-422, RS-485
Permits compensation of speed variation
caused by slip, by speed feedback using a
pulse generator (PG) provided to the
motor:
PG Speed ® Phase A (signal pulse) input.
Controller Card|3H300D1180009| @ PG frequency range: 50 to 65535Hz © 3CN
FB-C ® Pulse monitor output: +12V, 20mA
® Input Voltage: +12V
}External supply
® |Input current: 300mA
Outputs pulse train signal corresponding
to the inverter output frequency
Digital pulse ® Output pulse: 1F, 6F, 10F, 12F, 36F
monitor Card |3H331C0060008 . o o 3CN
PM-C (F: output frequency)
® Output voltage: +12V £10% (isolated)
@ Output current: 20mA max
Output analog signal for monitoring
inverter output state (output frequency,
output current etc.)
Agﬂ?g:(‘)oq';or 4H300D3850005| ® Output resolution: 11 bits (1/2048) o lo |o 3CN
@ Output voltage: -10 to +10V
(non isolated)
® Output channel: 2 channels
Allows 8 bits digital speed reference set.
Digital ® Input signal: binary 8 bits/BCD 2 digits
reference Card |4H300D4570006 + code o |o |o o 2CN
DI-08 ® Input voltage: +24V (isolated)
® Input current: 8mA
Allows bipolar high precision, high
resolution analog speed reference set.
Analog ® Input signal level: 0 to +10VDC (20KQ)
reference Card |4H300D4580001 o |o |o o 2CN
4 to 20mA (250Q)
Al-14B
3 channels

® |nput resolution: 13 bits + code (1/8192)
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Name Code No.

Valid Access Levels| Install

Descriptions i
GP|SL |PID| PG |Location

V/I Conversion

Converts the multi-function analog output
3P103D0280001| (terminals @1-22) signal from 0~10V to o |o |o o 3CN

card V/I card )

4~20mA signal

Digital output
card DO-08

Outputs isolated type digital signal for
monitoring inverter run state (alarm signal,
zero speed detection etc.)

©® Output channel: Photo coupler 6

channels
(48V, 50mA or less) R 3CN
Relay contact output
channels

250VAC, 1A or less
30VDC, 1A or less

PROFIBUS
Communication

PROFIBUS protocol communication
optional card:

® Communication method: Asynchronous
card GS-P ® Communication speed: 19.2Kbps

® Interface: RS-232, RS-422, RS-485

o o o o 2CN

(max.)

Installation Use the following procedure to install these option card.

1>. Turn off the main circuit power supply.

2>, Leave it off for a least one minute before removing the front cover of the
inverter. Check to be sure that the CHARGE indicator is OFF.

3>. Insert the spacer (Which is provided with the option card) into the
spacer hole at the control board.

4>, Pass the spacer through the spacer hole at the option card. Check to
be sure that it is precisely aligned with the 2CN or 3CN position, and
snap it into the proper position.

5> 2CN port and 1CN port are used at the same time by GS-P, so can’t be
work when GS-P is used.

CONTROL PC
BOARD

CONTROL
TERMINAL

— OPERATOR

o

[ 3CN o |—=on

olofololo

LTI ]
L3

MAIN CIRCUIT TERMINAL

Fig. 8 Option card Installation
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1. DESCRIPTION OF USING 7200GS

1.1 Using LCD (or LED) digital operator

® 7200GS are standard with LCD digital operator JNEP-34. Moreover, an LED digital
operator JNEP-33 is also available. Three two digital operator have the same
operation functions except the LCD and 7-segments LED display difference.

® The LCD and LED digital operator has 2 modes: DRIVE mode and PRGM mode.
When the inverter is stopped, DRIVE mode or PRGM mode can be selected by

pressing the key. In DRIVE mode, the operation is enabled. Instead, in the
PRGM mode, the parameter settings for operation can be changed but the operation
is not enabled.

a> The LCD digital operator component names and functions shown as below:

( ) operation mode indicators
A —— ]— DRIVE : lit when in DRIVE mode

[ ) L] ® SEQ® @ RgF

FWD : lit when there is a forward run command input

REV :lit when there is a reverse run command input

SEQ :lit when the run command is enabled from the control
circuit terminal or option card (REMOTE mode)
s REF :lit when the frequency reference from the control circuit

terminals (VIN or AIN) or option card enabled
(REMOTE mode)

_ L LCD Display
_PRGM_ Chinese Display: 2 row, each row has 8 characters at most
DRIVE DSPL . :
English Display: 2 row, each row has 20 characters at most
EDIT
(30¢) (A &8
[FWDJ [ ] [ ] L Keys (Key functions are defined in Table 11)
REV V Rz'r

C RUN J CSTOPJ ]

Fig 9 LCD Digital operator component names and functions
b> The LED digital operator component names and functions shown as below:
( ) operation mode indicators

]— DRIVE : lit when in DRIVE mode
... FWD : lit when there is a forward run command input

88883 REV :lit when there is a reverse run command input

, L), L) L. L. SEQ :lit when the run command is enabled from the control
circuit terminal or option card (REMOTE mode)
s REF :lit when the frequency reference from the control circuit
terminals (VIN or AIN) or option card enabled

(REMOTE mode)

_ L LED Display
PRGM igitals 7-degmen :
(DRIVE)(DSPLJ 5 digitals 7-d t LED
(30¢) (A (&5
[%] [V) [Rzg L Keys (Key functions are defined in Table 11)

C RUN J CSTOPJ ]

Fig 10 LED Digital operator component names and functions
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Table 11 Key’s functions

Key Name Function
EE.@E PRGM/DRIVE key Switches between operation (PRGM) and operation

(DRIVE).

)
m
9]
m
—

DSPL DSPL key Display operation status
Enable jog operation from digital operator in operation
JOG JOG key (DRIVE),
% FWD/REV key | Select the rotation direction from digital operator.
—~ RESET key Set the number of digital for user constant settings.

Also it acts as the reset key when a fault has occurred.

INCRENMNT key

Select the menu items, groups, functions, and user
constant name, and increment set values.

DECRENENT key

Select the menu items, groups, functions, and user
constant name, and decrement set values.

<P

EDIT/ENTER key

Select the menu items, groups, functions, and user
constants name, and set values (EDIT). After finishing
the above action, press the key (ENTER).

Start inverter operation in (DRIVE) mode when

ENTER
RUN RUN key operator is used. The led will light.
Stop 7200GS operation from LCD digital operator. The
‘sTOP STOP key key can be enable or disabled by setting a constant

Sn-05 when operating from the control circuit terminal
(in this case, the LED will light).

RUN, STOP indicator lights or blinks to indicate the 3 operating status:

Inverter output frequency / -
[[RUD STOP
SToP
Frequency Setting
\T7/ \T7/ \T7
‘run )| @ [=OZ -O= ®
VAR / 1\ /1 \
. \\'// \17 \\'// \\'//
PO ® -0z| -Oz
71\ /1\ /1\ / 1\
\l7 NV
-Oz ON Blink ® OFF

PART II
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1.2 DRIVE mode and PRGM mode displayed contents

Power on

DRIVE mode | *1

| PRGM mode

[ﬁ] ............................................ *32 i

An-0'0 monitor  set | Frequency reference |

When faults

DSPL R R ——— Occurred before
. | DSPL v power supply
) | Output Frequency | was turned off
bn-O00O monitor set <
A 4

DSPL

Sn-O00O monitor set

DSPL

<& <& «
< <«

Display of faults which i
occurred before power supply i
was turned off !

Cn-O0 O monitor set

*1 : When the inverter is put into operation,

the inverter system immediately enters into
Un-OO monitor

=a

An-O0 0 monitor set

[ Cos)

bn-0 0 monitor set

*5
NEEN =)

Sn-0 0O monitor

v | DSPL

Cn-O0 O monitor

DRIVE mode. Press the key,

the system will switch into PRGM mode.

*2 . If the fault occurred before power

supply was turned off, the fault contents

Fault occurrence order and display are

rovided by or key.

Y

U
Order;
please refer to page 131~138,the fault display.

1~4,the fault occurrence

ti:the fault contents,

*3 1 If no fault occurred before power supply

are displayed when power ON. i

was turned off , display the monitored data
according to the bn-10 setting

*4 : This block will be by passed if no fault occurred before power supply was turned off or a

fault occurs and was reset by
*5 : When in the DRIVE mode, press the key and key, the setting values of Sn-

and Cn-0 0O will only be displayed for monitoring but not for changing or setting.
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1.3 Parameter Description

The 7200GS has 4 groups of user parameters:

Parameters™ Description
AnO 0O Frequency command
bn-0 O Parameter settings can be changed during running
Sn-00 System parameter settings (can be changes only after stop)
CnOO Control parameter settings (can be changed only after stop)

The parameter setting of Sn-03 (operation status) will determine if the setting value
of different parameter groups are allowed to be changed or only to be monitored, as
shown below:

DRIVE mode PRGM mode
Sn'03 *2
To be set To be monitored To be set To be monitored
0000 An, bn Sn, Cn An, bn, Sn, Cn
01017 An bn, Sn, Cn An bn, Sn, Cn

*1 : Factory setting
*2 : When in DRIVE mode, the parameter group Sn-, Cn- can only be monitored if the

key and the key are to be pressed at the same time,

*3 : After a few trial operation and adjustment, the setting value Sn-03 is set to be “0101"
so as not be modified again.

*4 . The 7200GS has one group of monitoring parameters in addition to the above 4
groups of user parameters.

Un-O0 O : Can be monitored by the users under the DRIVE mode.
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1.4 Sample example of using LCD digital operator

Note :

Before operation: Control parameter Cn-01 value must be set as the input AC

voltage value. For example, Cn-01=380 if AC input voltage is
380.

This sample example will explain the operating of 7200GAS according to the following

time chart.

m OPERATION MODE

1 @ (3) 4 5 (6) FWD (7) ®)
3 60Hz |
/_ STOP
POWER FWD JOG |
ON OPERATION FWD RUN REV RUN
SET INPUT FREQUENCY FREQ REF. REV
VOLTAGE SETTING VALUE CHANGE T

m Sample operation

Digital Operator

Description Key Sequence Display Remarks
(1) | when POWER ON | ® Sect frequency reference Freq. Cmd. 0000Hz
value displayed TECO
LED | DRIVE
® Select PRGM mode Freq Omd. 1 OFF
@ n ® Select CONTROL Press 3 Cn-01-
put voltage DSPL -
setting (e.g. AC PARAMETER times Input Voltage
input voltage is w
= Cn-01=440.0V
380V) NTER Input Voltage
® Display Cn-01 setting [>J(/\J[VJ Cn-01=380.0V Display for 0.5
RESET Input Voltage sec
® Input Voltage 380V Fﬁﬁ%
(continued) NTER Entry Accepted
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Digital Operator

Description Key Sequence Display Remarks
(continued)
l —PRGM . . .00 LED | DRIVE
e Select DRIVE mode o Fret o2 | on | DRIVE |
©) FWD JOG
® Select output frequency DSPL Freq.Cmd. 0 Hz| | LED
displayed TECO ON
® Select direction of rotation
(When power on, initially
defaulted FWD)
\ ® Jog operation oP qugégoo "
4 : ® Select frequency cmd Press 5 Freq. Cmd. O0.0Q\HZ
4) Frequency setting displaye(? y DSPL times TECO
15Hz Freq. Cmd. 15.00Hz
® Change frequency cmd [REZTJ[/\J [VJ TECO ™"
Freq. Cmd. 1500Hz
® Set new frequency cmd a TECO ™"
Display for 0.5 sec
Entry Accepted Confirm the display.
@ Select O/P frequency DSPL oP FrTeg'co 0 Hz
1 displayed
®) FWD run ® Running operation __RUN orp F'?g'clg'oo Hz 11 LED (Run)
‘ ON
© Frequency ® Select frequency cmd Press 5 | [Freq. Cmd. 15.00Hz
DSPL | "
command change displayed times TECO
Freq. Cmd. 60.00H
60Hz o Change reference value [ gT ][ A\ ][ Y ] red ?Eco”\ ‘
® Enter new frequency cmd Freq. Cr?g.CO6O.OOHZ
setting
Display for 0.5 sec
Entry Accepted Confirm the display.
® Select frequency cmd - OIP Freq. 60.00 Hz
displa eg g DSPL TECO
| play
(W] REVRUN ® Change to REV OfP Freq. -60.00Hz | | LED
ON
| |
8 : O/P Freq. .OH
®) STOP ® Decrement to STOP STOP rTelgc:o ’ I(.)Ilz\lD Cstap)
(Blinking
while
toeeyy CRUND
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1.5 Control Mode Selection
The 7200GS standard with four selectable control modes:

a

@

3

@

GP: VIF control mode (General Purpose V/F control mode).

SL: Sensorless Vector Control mode (with motor parameters auto tuning
function).

PID: PID with Auto Energy Saving Control mode.
PG: V/IF+PG closed loop Control mode.

The control mode can be selected by parameter Sn-13:

Sn-13 setting | LCD Display (English) Descriptions

Sn-13=00 _
00 GP: V/F control mode (factory setting)
V/F Ctrl Mode

Sn-13=01
01 SL: Sensorless Vector Control mode
SL Ctrl Mode

Sn-13=10 PID: PID with Auto Energy Saving

10 PID Ctrl Mode Control mode

Sn-13=11
11 PG: V/IF+PG closed loop Control mode
PG Ctrl Mode

1.

Caution:

Factory setting as V/F control mode (GP mode), When the required control
mode is selected by Sn-13, the selected control mode is effective only after
turning off the power supply till the display of digital operator (LCD or LED
digital operator) is off, then turn on the power supply again.

The AUTO TUNE feature can be used to identify and store the important motor
parameters in the first time sensorless vector operation after installation, and
when switching to anyone of the other three control modes, then switched
back to the sensorless vector control mode, the AUTO TUNE feature has to be
used to identify and store the motor parameters once again.
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2. SETTING USER CONSTANT

2.1 Descriptions of constant/function list

m Formate
Change . Valid Access Levels
Parameter Name LCD Display (English) During Setting Range Settl_ng Fact_ory Ref.
No. ; Unit | Setting Page
Operation GP| SL |PID|PG

o

or

m Descriptions

PART II

® Parameter NO.: NO. of the parameter group An-0 0, bn-0 0, Sn-0 O, Cn-
OO0 andUn-O0O.

® Name: Parameter function name.
® LCD Display (English): The LCD display contents.
® Change During Operation:
o : The parameter setting can be changed during running.
: The parameter setting can not be changed during running.
® Setting Range: The allowable setting range of the parameter.
® Setting Unit: The allowable setting unit (“ ” means without unit).

® Factory Setting: Some of the parameter have different factory setting value
under different control mode.

® \/alid Access Levels:

GP: V/F control mode (General Purpose V/F control mode).

R

SL: Sensorless Vector Control mode (with auto tuning function).

9}

PID: PID with Auto Energy Saving Control mode.

Q

PG: V/IF+PG closed loop Control mode.

|:> o :The parameter is access valid under this control mode (i.e. the
parameter group can be monitored or set by the user)
: The parameter is access invalid under this control mode.

Number (1~3): different number with different function definitions.
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2.2 Frequency command (in Multi-speed operation) An-0O O

Under the DRIVE mode, the user can monitor the parameters and set their values.

P t Change Setti Fact Valid Access Levels Ref
arameter Name LCD Display (English) | During | Setting Range | SSihd | Facory et
No. ; Unit | Setting Page
Operation GP|SL |PID|PG
An-01=000.00Hz
An-01 Frequency o 0.00~180.00 Hz | 0.01Hz [00.00Hz| o | o | o | o
Command 1 | Frequency Command 1
An-02=000.00Hz
An-02 CF'eq”e”CV o 0.00~180.00 Hz | 0.01Hz | 0.00Hz | © | o | o | o
ommand 2| Frequency Command 2
An-03=000.00Hz
An-03 CFreq”e”§y3 o 0.00~180.00 Hz | 0.01Hz | 0.00Hz | o | o | o | o
omman Frequency Command 3
An-04=000.00Hz
An-04 CFreq”e”gy4 o 0.00~180.00 Hz | 0.01Hz | 0.00Hz | o | o | o | o
omman Frequency Command 4
An-05=000.00Hz
An-05 CFreq“e”ccjys o 0.00~180.00 Hz | 0.01Hz | 0.00Hz | o | o
omman Frequency Command 5
An-06=000.00Hz
An-06 g’eq”engys o 0.00~180.00 Hz | 0.01Hz | 0.00Hz | o | o
omman Frequency Command 6
An-07=000.00Hz
An-07 CFreq”e”§y7 o 0.00~180.00 Hz | 0.01Hz | 0.00Hz | o | o
omman Frequency Command 7
An-08=000.00Hz
An-08 CFreq”e”gys o 0.00~180.00 Hz | 0.01Hz | 0.00Hz | o | o
omman Frequency Command 8
An-09=006.00Hz
An-09 | Jog Frequency o 0.00~180.00 Hz | 0.01Hz | 8.00Hz | o | o | o | o

Command

Jog Command

*1. The displayed "Setting Unit” can be changed through the parameter Cn-20.

*2. At factory setting, the value of "Setting Unit" is 0.01Hz.

*3. The setting of An-01~09 should be with the multi-function analog terminals @ ~® .
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2.3 Parameters Can Be Changed during Running bn-0O0 O

Under the DRIVE mode, the Parameter group can be monitored and set by the

users.
Change Valid Access
Function Parameter Name LCD Dl§play During Setting Range Settlpg Factgry Levels Ref.
No. (English) ; Unit | Setting Page
Operation GP|SL|PID|PG
bn-o1 | Acceleration | bn-01=0010.0s ° 0.0~6000.0s | 0.1s | 10.0s |o |o |o |o
Time 1 Acc. Time 1
bn-02 Deg‘?'era:b” bn-02=0010.0s o 0.0~6000.0s | 0.1s | 10.0s [o |o [o |o
Acc/Dec ime Dec. Time 1 o
time . 03=001 i
bn-03 | Acceleration | bn-03=0010.0s o 0.0~6000.0s | 0.1s | 10.0s |o |o |o |o
Time 2 Acc. Time 2
i bn-04=0010.0
bn-04 | Deceleration | bn-Ba=bivilos o 0.0~6000.0s | 0.1s | 10.0s |o |o |o |o
Time 2 Dec. Time 2
Analog
bn-05=0100.0%
bn-05 Frequency ° o 0.0~1000.0% | 0.1% [100.0%|o |o |o |o
Cmd. Gain | ~Freq. Cmd. Gain
Analog (Voltage)
Frequency 2-5
Command S v | bn-06=0000.0%
. Frequency n-06= V% ) o o o o
bn-06 Cmd. Bias ~Freq. Cmd. Bias o 100.0%~100.0% | 0.1% | 0.0% |o |[o |o |o
(Voltage)
Auto Torque
Boost Gain
Torque (Ineffective bn-07=1.0 "
-07 : o .0~2. A 1. o |o|o |o 2-
Boost bn-0 in Auto Auto_Boost Gain 0.0-2.0 0 0 S
energy-saving
mode)
: Rated Slip of bn-08 =0.0% ) 2.6
Motor Sl bn-08 o 0.0~9.9%* 0.19 0.0 112
oforsiip] - bn Motor Motor Rated Slip L L % 2.7
. _00= 0
Energy | g |EnergySaving| bn-09=080% ° 0~200% 1% | 80% |o |o ol 27
Saving Gain Eg. Saving Gain
Monitor No. bn-10=1
bn-10 After power ON| Power On. Contents ° 1~3 ! ! R I e 27
) Multi-Function bn-11=1.00
A01 Gain bn-11 Analog Output ) o 0.01~2.55 0.01 100 |1 (1|12
AO01 Gain *3 ~Output A01 Gain
2-7~2-9
) Multi-Function bn-12=1.00
A02 Gain bn-12 | Analog Output ) o 0.01~2.55 0.01 100 |1 (1|12
A02 Gain *3 ~Output A02 Gain
PID Detection bn-13=01.00
-1 ) o .01~10. .01 1. o
bn-13 Gain PID Det. Gain 0.01~10.00 0.0 00
PID _
bn-14=01.0
bn-14 Proportional " . o 0.0~10.0 0.1 1.0 o
Gain PID P-Gain
PID - 2-9
PID Integral bn-15=010.0s
-1 . .0~100. A 10.
Control bn-15 Gain PID I-Time ° 0.0~100.0s 0.1s 0.0s ° 4-9
PID Differential|  bn-16=0.00s
bn-16 Time PID D-Time o 0.00~1.00s 0.01s | 0.00s o
bn-17=000%
bn-17 PID Bias 1= o 0~109%*2 1% | 0% o
PID Bias

*1. The factory setting value is 1.2 for SL control mode.
*2. Cn-04 is to be the 100% level.

*3. When AO-12 option card used, bn-11 & bn-12 corresponding to gain of analog signal
AO1 & AO2 of AO-12.
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(1) Acceleration Time 1 (bn-01)

(2) Deceleration Time 1 (bn-02)

(3) Acceleration Time 2 (bn-03)

(4) Deceleration Time 2 (bn-04)

Valid A Level
Parameter LCD Display Change . Setting| Factory alid Access Levels
Name ) During Setting Range ) .
No. (English) o : Unit Setting
peration GP | SL |PID| PG
bn-01 Acceleration Time 1 bn-01=0010.0s o 0.0~60000s | 04s | 100s |o |o |o |o
Acc. Time 1
bn-02 Deceleration Time 1 bn-02=0010.0s o 0.0~60000s | 04s | 10.0s |o |o |o |o
Dec. Time 1
bn-03=0010.0
bn-03 | Acceleration Time 2 n-e=biIn.os ° 0.0~6000.0s | 0.1s | 100s |o |o |o |o
Acc. Time 2
bn-04 Deceleration Time 2 bn-04=0010.0s ° 0.0~60000s | 0.4s | 100s |o |o |o |o
Dec. Time 2

® Set individual Acceleration / Deceleration times

® Acceleration time: the time required to go from 0% to 100% of the maximum output

frequency.

® Deceleration time: the time required to go from 0% to 100% of the maximum output
frequency.

® |f the acceleration / deceleration time sectors 1 and 2 are input via the multifunction

inputs terminal & ~a& |, the acceleration / deceleration can be switched between 2
sectors even in the running status.

Control circuit terminals & ~3

(Parameters bn-03, bn-04 set)

Output frequency
A
Cn'02 4 /: :‘
s N\ [
T A\
o i S,
/o I N,
* | | : \
/ 1 1 h .
! ! ! \ -
n-01 bn-02
bn-03 bn-04

Note:

1. To set the S-curve characteristics function, please refer to Sn-06.
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(5) Analog Frequency Cmd. Gain (Voltage) (bn-05)

(6) Analog Frequency Cmd. Bias (Voltage) (bn-06)

’ Change ; Valid Access Levels
oD | umy | setingRange |SER0 | Fecoy
] 9 Operation 9 |GP|SL |PID|PG
. Analog Frequency bn-05=0100.0% " o 0 o
bn-05 Cmd. Gain (Voltage) | ~Freq. Cmd. Gain ° 0.0~1000.0% 0.1% | 100.0% | © ° ° °
: Analog Frequency bn-06=0000.0% ) o o o o
bn-06 Cmd. Bias (Voltage) ~Freq. Cmd. Bias ° 100.0%~100.0%| 0.1% 0.0% ° ° ° °

®bn-05: The input level when frequency reference voltage is 10V is set in units of 1%,
examples are shown below.

®bn-06: The input level when frequency reference voltage is 0V is set in units of 1%

FREQUENCY |
<Example> REF. % | bn-06 i‘s positive value.
bn-05 ,
da bn-05=50.0 l
@ a:bn-06 =10.0 10 7bn-OE:. is |
negative value.
b: bn-06 = -10.0 bFa-§)6 — 9
0 oV 10\7 INPUT LEVEL
bn-06 —»
(b) -10

(7) Auto Torque Boost Gain (bn-07)

i Change ; Valid Access Levels
oy | 1500w | S T g [St] ot
] 9 Operation 9 |GP|SL |PID|PG

Auto Torque Boost Gain bn-07=1.0
bn-07 (Ineffective in Auto Auto B t-G . o 0.0~2.0 0.1 1.0 o o o o
energy-saving mode) uto_boost f>ain

® The inverter can increase the output torque to compensate the load increase
automatically through the auto torque boost function. Then the output voltage will
increase. As a result, the fault trip cases can be decreased. The energy efficiency is
also improved. In the case that the wiring distance between the inverter and the
motor is too long (e.g. more than 100m), the motor torque is a little short because of
voltage drop. Increase the value of bn-11 gradually and make sure the current will
not increase too much. Normally, no adjustment is required.

A
0/ Lo e e e —y_— —
100% torque !
increase |
Output ﬁ !
voltage
torque
decrease
| , Base frequency

bn-07 is ineffective when the Auto-Energy Saving function is effective (Sn-08=X1XX)
in the PID control mode (Sn-13=10).
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(8) Rated Slip of Motor (bn-08)

1. GP
’ Change ; Valid Access Levels
oD | bumy | setingRange |SER0 | Fecoy
] 9 Operation 9 |GP|SL |PID|PG
bn-08 =0.0%
-08 Rated Slip of Mot o 0.0~9.99 0.1% 0.0Y 1 2
bn ated Sfp of Motor Motor Rated Slip % % %

® Motor rated slip is set in units of 0.1%
TORQUE

Simplified speed control is performed
SMALL LOAD LARGE LOAD without encoder (PG or TG).
! With frequency offset f; to f,, speed

fluctuation due to load is reduced.
LOAD TORQUE

= SPEED

®\When the output current of the inverter is larger than motor no-load current (Cn-34),
the output frequency of the inverter is compensated.

® The amount of frequency compensation is determined by the formula below. The
maximum voltage frequency (Cn-04) is 100%.

®|f the output current is equal to the motor rated current (Cn-09), the output frequency is
compensated for by the motor rated slip (bn-08).

®|f frequency reference is equal to or smaller than minimum output frequency (Cn-07)
or motor is in a regeneration mode, slip compensation is not performed.

® The amount of output frequency compensation in a constant torque area and a
constant output area is shown in the figure below.

Amount of output frequency compensation =

motor rated slip [ output motor no-load
motor rated  motor no-load current current
current current
A
Cn-04xbn-08
bn-08
Cn-04 Cn-02

Motor rated current: Cn-09
Motor no-load current: Cn-34
Motor rated slip: bn-08

®\When 0.0 is set in bn-08, output frequency compensation is not performed.
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2.SL

; Change ; Valid Access Levels
o]y |00y | S T g [Sts] o
' 9 Operation 9 |GP|sSL |PID|PG
bn-08 | Rated Slip of Motor bn-08 =1.7Hz ° 0.0~20.0Hz | 04Hz | 1.7Hz | 1 | 2
P Motor Rated Slip ' ' ' '

* Factory setting depending on inverter capacity (Sn-01 set value)
® To calculate the motor rated slop by the below equation:

Motor Rated Slop (Hz)= [rated speed (rpm) nameplate full load speed (rpm)]

P
o (H2)

P=motor poles

(9) Energy Saving Gain (bn-09)

; Change ; Valid Access Levels
oty | 100y | S [ o g[St
' 9 Operation 9 |GP|sSL |PID|PG

bn-09=080%
bn-09 Energy Saving Gain Eg.nSaving Gaoin o 0~200% 1%

80% o o o

® Input the energy-saving operation command (Sn-15~18=63), While a light load causes
the inverter output voltage to be reduced and save energy. Set this value as a
percentage of the V/F pattern. The setting range is 0~200%. The energy saving
function is disabled when energy saving gain (bn-09) is 100%.

® Please refer to page 2-56, the time chart when energy-saving operation command is

input.
(10) Monitor No. after Power ON (bn-10)
Par,a\lrg?‘er Name LCD Display (English) CDhuarinngge Setting Range Sﬁtrt]iirt‘g Fsi‘ittﬁg Valid Access Levels
Operation GP | SL |PID| PG
bn-10 Mor;iés\:e’\rl%'ﬁ‘ﬂer Powerb g)-rj.og;ntents ° -3 ! ! ° ° ° °

® Data to be monitored after turning on power supply is selected with constant NO.
bn-10=1 Frequency reference

bn-10=2 Output frequency
bn-10=3 Output current

(11) Multi-function Analog Output A01 Gain (bn-11)

(12) Multi-function Analog Output A02 Gain (bn-12)
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1. GP, SL, PID

i Change i Valid Access Levels
R I Bt - e e e
' 9 Operation 9 |GP|sSL |PID|PG
Multi-Function Analog bn-11=1.00
bn-11 ) o 0.01~2.55 0.01 1.00 1 1 1 2
n Output A01 Gain ~Output A0O1 Gain
Multi-Function Analog bn-12=1.00
-12 . o .01~2. .01 1. 1 1 1 2
bn OutputA02 Gain | ~Output A02 Gain 0.01~2.35 ) 0.0 00

® To set the output voltage level of AO1 channel of analog monitor optional card (AO-12)
by bn-11 and bn-12. The output voltage level is set in the form of 10Vxbn-11 (or
bn-12).

Channel 1 Channel 1 (A01
(Select item to be output 10.0V x bn-11 4@ of AO-12 ce(zrd :
from channel 1 by Sn-28)

Channel 2
(Select item to be output 10.0V x bn-12
from channel 2 by Sn-28)

Channel 2 (A02)
of AO-12 card

® To set the output voltage level of multi-function analog output terminal 21.
The output voltage level is set in the form of 10Vxbn-11

Multi-function analog output terminal 21
(Select item to be output from terminal ,

10.0V x bn-11 —(:) Terminal 21
21 by the 4th digit of Sn-05 and the 2nd
digit of Sn-09)

2. PG
. Change ; Valid Access Levels
LCoDumY | Gl | setingRange |39 Eacioy
] 9 Operation 9 |GP|sSL|PID|PG
Multi-Function Analo bn-11=2
bn-11 Analog n o 1~13 2 11112
Output @1 items Output Frequency
br-12 Multi-Function Analog bn-12= 0.01~2.55 0.01 05 1 1 1 2
- o ~
n Output @1 Gain Output Gain ' ' ' '

®bn-11: Select the item to be output from terminal 21

bn-11 setting | LCD Display (English) Functions
01 Freq. Cmd. Frequency Command (Reference)
02 O/P Freq. Output Frequency
03 O/P I Output Current
04 Oo/PV Output Voltage
05 DC Volt DC Voltage
06 O/P KW Output Power (KW)
07-11 Reserved Not used
12 Sp. FBK Amount of speed feedback
13 Sp. Compen. Amount of speed control compensation
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®bn-12: To set the output voltage level of multi-function analog output terminal 21.
The output voltage level is set in the form of 10Vxbn-12

Multi-function analog output @1
(Select item to be output from

terminal 21 by bn-11)

10.0V x bn-12

4@ Terminal @1

The analog monitor optional card (AO-12) can not be used in PG control mode.

(13) PID Control function (bn-13~bn-17)

® Please refer to Appendix C “PID CONTROL”.
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2.4 System Parameters Sn-0O0 O

Function

Parameter
No.

Name

LCD Display
(English)

Description

Factory
Setting

Change
During
Operation

Valid Access Levels

GP

SL

PID

PG

Ref.
Page

Capacity
Setting

Sn-01

Inverter
Capacity
Selection

Sn-01=29
440V 25HP

Inverter Capacity Selection

*1

1

2

1

1

2-14~
2-21

V/F Curve

Sn-02

V/F Curve
Selection

Sn-02=01
V/F Curve

V/F pattern Selection

01

2-22~
2-24

Operator
Status

Sn-03

Display of
Operator

Constants
Initialization

Sn-03=0000
Operate Setting

0000:

0101:

Setting and reading of An-O
o,BnoOOo,Cn-O00O, SN-O
O enabled

Setting and reading of An-O
0O, Readinng of Bn-O
o,Cn00,SnO0
enabled

1110:

111:

Constants Initialigation
(2-wire)*

Constants Initialigation
(3-wire)*?

0000

2-25

Operation
Mode
Select 1

Sn-04

Operation Mode
Select

Stopping
Method
Selection

Sn-04=0011
Stopping Method

-0

---1:

Frequency Command =
Control circuit terminals @3
or @4

Frequency Command =
Frequency Command 1
(An-01)

--0-

-1

RUN STOP Command =
Control circuit terminals
RUN STOP Command =

LCD Digital Operator

00- -:

01- -

10--:

1- -

Stopping method = Ramp to
stop

Stopping method =Coasting
to stop

Stopping method =Full-range
DC injection branking stop

Stopping method = Coasting
stop (timer function
provided)

0011

2-26~
2-28

Operation
Mode
Select 2

Sn-05

1/0 terminal
function
selection

Sn-05=0000
1/0 term. Fct

---0:

---1:

Stop key effective during
operation from control
terminal

Stop key effective during
operation from control
terminal

--0-:
-1

Reverse run enabled
Reverse run disabled

-0--:

-1--

Control input terminals d
~@ are scanned twice.
Control input terminals d
~@ are scanned once.

0---

1---

Selection of item to be
analog output (terminals
a1, e2)*®

Selection of item to be
analog output (terminals
o1, a2y

0000

2-29~
2-30

Operation
Mode
Select 3

Sn-06

S-curve and
frequency
Command

characteristics

Sn-06=0000
S-curve Cmd. Char.

--00:
--01:

--10:
--11:

S curve=0.2sec

S curve=0.0sec (NO S
curve)

S curve=0.5sec

S curve=1.0sec

0--

-1--

Reference command has
forward characteristics
(0-10V or 4-20mA/0~100%)

Reference command has
reverse characteristics
(0-10V or 4-20mA/100~0%)

0---:

1---

Stop by reference input when
frequency reference is
missing

Operation to continue with
80% of frequence reference
when frequency reference
is missing

0000

2-31~
2-33
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Function

Parameter
No.

Name

LCD Display
(English)

Description

Factory
Setting

Change
During
Operation

Valid Access Levels

GP | SL |PID [ PG

Ref.
Page

Operation
Mode Select 4

Sn-07

Overtorque
Detection

Sn-07=0000
Over Tq. Detect

: Overtorque detection disabled
: Overtorque detection enabled

: Enabled only if at agreed

frequency

: Enable during operation

(except during DC injection)

-0--

-1--

Operation continued after
overtorque is detected

Coasts to stop if overtorque is
detected

0---:

1---

Overtorque detection with
current

Overtorque detection with
torque

0000

2-34~
2-35

Operation
Mode Select 5

Sn-08

Option
Card/Invater
Function
Selection

Sn-08=0100
Al/DI & SI-M Card

---0:

---1:

Frequency reference input by
option card (Al-14B, DI-08 or
SI-M)

Frequency reference input by
digital operetor or control
cirauit input terminals

--0-

-1

RUN/STOP command input by
option card (Al-14B, DI-08 or
SI-M)

RUN/STOP command input by
digital operator or control
circuit input terminals

00- -:

01- -

10- -

11- -

SI-M communication fault,
deceleration to stop (bn-02)

SI-M communication fault,
coast to stop

SI-M communication fault,
deceleration to stop (bn-04)

SI-M communication fault,
continue to run

0100

2-36~
2-37

Operation
Mode Select 6

Sn-09

Analog Output
Selection and
Slip
Compensetion

Sn-09=0000
~Output Select

---0:

---1:

Analog output (tereminal
@1-02) depends on Sn-05 4th
digit and Sn-09 2nd digit.

Analog output (tereminal
@1-22) is set by SI-M card.

--0-:

-1

Analog output (tereminal
@1-02)

Analog output (tereminal
Q1-02)

-0--:
-1--

Not used
Not used

0---:

1---

No slip compensation during
regenerating

Slip compensation even during
regenerating

0000

2-38~
2-39

Protective
Characteristic
Select 1

Sn-10

Stall
Prevention

Sn-10=0000
Stall Select

---0:

---1:

Stall prevention during
acceleration enabled

Stall prevention during
acceleration disabled

--0-:

-1

Stall prevention during
deceleration enabled

Stall prevention during
deceleration disabled

-0--

-1--

Stall prevention during running
enabled

Stall prevention during running
disabled

0---:

1---

Decel time during stall
prevention (bn-02 set value)

Decel time during stall
prevention (bn-04 set value)

0000

2-40~
2-41
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Function

Parameter
No.

Name

LCD Display
(English)

Description

Factory
Setting

Change
During
Operation

Valid Access Levels

GP

SL

PID

PG

Ref.
Page

Protective
Characteristic
Select 2

Sn-11

Retry and
momentary
power loss
protection

Sn-11=0000
Retry & Ride -Thru

---0:
---1:

Not used

Not used

--0-:

-1

Fault contact is not energized
during Retry operation

Fault contact is energized
during Retry operation

-0--:

-1--

Operation stopped by
momentary power loss
detection (UV1)

Operation conticues after
momentary power loss

0---:
1---

Not used

Not used

0000

2-42

Protective
Characteristic
Select 3

Sn-12

External
Fault
Function
Selection

Sn-12=0100

External Fault

-0

---1:

External fault input (terminal
@ ) is NO-contact input

External fault input: is
NC-contact input

--0-

-1

External fault signal: always
detected

External fault signal: detected
during running only

00-

01- -

10--:

1--

: External fault detected: ramp to

stop (major fault) by bn-02 set
value

External fault detected:
Coasting to stop (major fault)

External fault detected: ramp to
stop (major fault) by bn-04
set value

External fault detected:
opeation to continue (major
fault)

0100

2-43

Control Mode
Select

Sn-13

Control
Mode
Select

Sn-13=00
V/F Ctrl mode

- -00:
--01:

--11:

GP V/F Control mode

SL Sensorless Vector Control
mode

: PID PID With Auyo Energy

Soving Control mode

PG V/F+PG closed loop
Control mode

00

2-44

Protective
Characteristic
Select 4

Sn-14

Electronic
Thermal
Overload

Protection

Sn-14=0000

Over Load
Select

---0:

---1:

Motor overload (OL1)
protection: effective

Motor overload (OL1)
protection: ineffective

--0-

-1

Motor overload protection:
standard motor

Motor overload protection:
Inverter duty motor

- 0-

-1--

: Motor overload protection time

constants are standard time (8
minutes)

Motor overload protection time
constants are short-time (5
minutes)

0---

1---

Inverter overload (OL2)
protection 103% continuous,
150% for one minute*

Inverter overload (OL2)
protection 113% continuous,
123% for one minute*?

0000

2-45
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) Change Valid Access Levels
Function Parameter Name LCD Dl_s,play Description Factpry During Ref.
No. (English) Setting Operation Page
GP | SL |PID | PG
. - 00 | Selects terminal & function
Terminal & Sn-15=03
Sn-15 Function Term.5 Functi ~ | (factory preset for multi-step 03 © | o | o |© |246
€1m-9 FUnClion | 66 | speed reference 1)
. = 00 | Selects terminal & function
Terminal & Sn-16=04
Sn-16 Function Term.6 Function | e | (factory preset for multi-step 04 © | o | o o |246
erm-o Funclion | 66 | speed reference 2)
. = 00 | Selects terminal @ function
Terminal @ Sn-17=06
Sn-17 Function Term.7 Function | = | (factory preset for jog 06 © | o | o o |246
erm.frunclion | 66 frequency reference)
B 00 Selects terminal @ function
Sn-18 Terminal @& Sn-18208 | 7| (factory preset for external 08 o o | o |o |24
Function Term.8 Function | gg | baseblock by NO contact
Multi- input)
Function
Select ) . Sn-19=00
Multi-function i 00 | Selects terminal @ function
Sn-19 analgg input Multi-Fct/v Input| ~ (factory preset for auxilary 00 o o o o | 2-57
(Terminal @6) 0B | frequency command)
c?glriltt;_cf:?g(:ttiont Sn-20=00 | 00 |Selects terminal ® - @0
Sn-20 ) utpu Term. 9 Functi ~ | function (factory preset for 00 ©° ©° ° | ° | 259
(Terminal @ -@o) | ferm. 9 Function| OE | nning)
Multi-function PHC 00 | Selects terminal @5 - @7
output (Terminal Sn-21=01
Sn-21 p T 25 Funci ~ | function (factory preset for 01 °© | o | o |o |25
@5-27) erm- 25 Funeton | OE | zero speed)
Multi-function FHC sn-22=02 | 00 |Selects terminal @6 - @7
Sn-22 output (Terminal Torm. 26 Funci ~ | function (factory preset for 02 °© | o | o [°|259
@6-27) erm. eoFunction | OE | Agreed frequency)
Language Sn-23 Lco Language Sn-23=0 0: English 0 o o o o 2-62
selection Language: English | 1: Chinese
Sn-24=00
Sn-24 Not used
Reserved
Option Sn-25 2-63
Card . . “ * :
Funation 3 3 3 3 RN
Select Sn-28
Auto- Sn29 Mo}:rtpatrameters Sn-29=0 | 0: Autotuning invalid oe7
X n- uto tuning o o -
tuning Selection Motor Auto Test | 1: Autotuning valid

*1. Differs according to inverter capacity.

*2. Effective only for inverter models of capacity 220V 40HP (30KW) or more, 440V
75HP (55KW) or more.

*3. Differs according to control mode.
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Inverter Capacity Selection

Inverter capacity has been preset at the factory. However, if a spare control board is
used, reset the inverter capacity referring to the table below. Control constant Cn- 0O O

factory setting values (initial values) differ according to Sn-01 setting.

1. GP, PID, PG
Parameter Name LCD Display Description Factory | Change During | Valid Access Levels
No. (English) Setting Operation [ 55 [g [piD | PG
i Sn-01=29 . .
Sn-01 Invegt;:agﬁopr?aty 440V 25HP Inverter Capacity Selection *1 1 2 1 1
Inverter Capacity Selection
220V Class
Data of Sn-01
00 01 02 03 04 05 06 07
Name
Inverter rating HP 0.5 1 2 3 5 7.5 10 15
Inverter rated capacity kVA 1.4 21 2.7 41 6.9 103 | 13.7 | 20.6
) ) 0.5 1 2 3 5 7.5 10 15
Max. applicable motor capacity HP (kW)
(0.4) | (0.75)| (1.5) | (22) | (87) | (6.5) | (7.5) | (11)
Inverter rated current A 3.2 4.8 6.4 9.6 16 24 32 48
Cn-09 Motor rated current A 1.9 3.4 6.1 8.7 135 | 20.1 | 25.1 | 36.7
Cn-p3 | Carmierfrequency upper 150 | 15.0 | 150 | 15.0 | 15.0 | 150 | 15.0 | 15.0
limit kHz
Cn-24 | Carierfrequency lower 150 | 15.0 | 15.0 | 150 | 15.0 | 150 | 15.0 | 15.0
limit kHz
Cn-25 Carrler.frequen‘cy 0 0 0 0 0 0 0 0
proportional gain
2 Motor phase-to-ph
= | cn-31 otor phase-lo-phase 11.760| 5.732 | 2.407 | 1.583 | 0.684 | 0.444 | 0.288 | 0.159
$ resistance Q
2
5 L
2 | cn32 | Jorquecompensation iron 48 | 64 | 108 | 142 | 208 | 252 | 285 | 370
° loss w
Cn-33 Torque compensation IimitV 50 50 50 50 50 50 50 50
Cn-37 | Momentary power loss 07 | 10 | 10 | 10 | 20 | 20 | 20 | 20
assurance time s
Cn-40 Minimum baseblock time s 0.5 0.5 0.5 0.5 0.5 0.7 0.7 0.7
Cn-41* | VIF during speed search % 100 100 100 100 100 100 100 100
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Inverter Capacity Selection

220V Class
Data of Sn-01
08 | 09 | oA | 0B | oc | oD | OE | OF
Name
Inverter rating HP 20 | 25 | 30 | 40 | 50 | 60 | 75 | 100
Inverter rated capacity kVA 27.4 34 41 54 68 78 95 130
_ _ 20 | 25 | 30 | 40 | 50 | 60 | 75 | 100
Max. applicable motor capacity HP (kW)
(15) | (18.5)| (22) | 30) | (37) | @5) | (55) | (75)
Inverter rated current A 64 80 96 130 160 183 224 300
Cn-09 Motor rated current A 50.3 | 629 | 729 | 96.7 124 | 143.5 | 183.5| 230
Cn-23 | Carrier frequency upper 15.0 | 15.0 | 15.0 | 100 | 100 | 30 | 30 | 3.0
limit kHz
Cn-24 | Carrier frequency lower 15.0 | 15.0 | 15.0 | 10.0 | 100 | 3.0 | 3.0 | 3.0
limit kHz
Cn25 | Carrier frequency 0 0 0 0 0 0 0 0
proportional gain
2 Motor ph h
= Cn-31 otor phase-to-phase 0.109 | 0.077 | 0.060 | 0.041 | 0.033 | 0.028 | 0.019 | 0.007
$ resistance Q
9 » o
B Cn-32 orque compensation iron 471 | 425 | 582 | 536 | 641 | 737 | 790 | 1800
° loss W
Cn-33 Torque compensation I|m|tV 50 50 50 50 50 50 50 50
Cn-37 | Momentary power loss 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
assurance time S
Cn-40 Minimum baseblock time s 0.7 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Cn-41* | VIF during speed search % 100 100 100 80 80 80 80 80

The allowable maximum carrier frequency is 10kHz

In PG mode, the function of Cn-41 is disabled.
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Inverter Capacity Selection

440V Class
Data of Sn-01
20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 2A
Name
Inverter rating HP | 05 | 1 2 3 5 | 75| 10 | 15 | 20 | 25 | 30
Inverter rated capacity KVA | 14 | 21 | 34 | 41 | 69 | 103|137 | 206 | 274 | 34 | 41
_ _ 05 | 1 2 3 5 | 75| 10 | 15 | 20 | 25 | 30
Max. applicable motor capacity = HP (kW)
0.4) [(0.75)| (15) | 22) | 3.7) | (5.5) | (7.5) | (11) | (15) | (18.5)| (22)
Inverter rated current A 1.6 2.6 4.0 4.8 8 12 16 24 32 40 48
Cn-09| Motor rated current A | 10|17 | 29| 40 | 68 | 101 | 126 | 186 | 24.8 | 31.1 | 363
Cn-23| Carrier frequency upper 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 10.0 | 10.0
limit kHz
Cn-24 | Carrier frequency lower 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 10.0 | 10.0
limit kHz
Cn-25 | Carrier frequency ol ol ool ol o] o| o] o] o]l o
proportional gain
g Motor phase-to-ph
£ |cp-31| VOlrpnase-lo-phase 47.02 |22.929| 9.629 | 6.333 | 2.735 | 1.776 | 1.151 | 0.634 | 0.436 | 0.308 | 0.239
$ resistance Q
3 » o
S |Cn-32 Ioosrg“e compensation "O”W 48 | 64 | 108 | 142 | 208 | 252 | 285 | 370 | 471 | 425 | 582
[T
Cn-33 | Torque compensation "m'tv 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Cn-37 | Momentary power loss 10 | 10 | 10 | 10 | 20 | 20 | 20 | 20 | 20 | 20 | 20
assurance time S
Cn-40 | Minimum baseblock time s 0.5 0.5 0.5 0.5 0.5 0.7 0.7 0.7 0.7 1.0 1.0
Cn-41*| VIF during speed search % | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
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Inverter Capacity Selection

440V Class
Data of Sn-01
2B | 2c | 2D | 2E | 2F |30 | 31 | 32 | 33 | 34 | 35 | 36
Name
:ﬂ;’,e”er rating | 40 | 50 | 60 | 75 | 100 | 125 | 150 | 175 | 215 | 250 | 300 | 400
Inverter rated capacity KVA | 54 | 68 | 82 | 110 | 138 | 180 | 195 | 230 | 260 | 290 | 385 | 514
(kW) (30) | (37) | (45) | (55) | (75) (110) (160) | (185) | (220) | (300)
':"e”er rated current 64 | 80 | 96 | 128 | 165 | 192 | 224 | 270 | 300 | 340 | 450 | 600
Cn-09 | Motorrated current A | 48.7 | 59.0 | 70.5| 80 | 114 | 145 | 175 | 205 | 235 | 290 | 348 | 465
Cn-23 | Carrier frequency upper 10.0 | 10.0 | 10.0 | 10.0 | 3.0 |30 |30 |30 |30 | 20 | 20 | 20
limit kHz
Cn-24 | Carrier frequency lower 10.0 | 10.0 | 100 | 10.0 [ 3.0 |30 |30 |30 |30 | 20 | 20 | 20
limit kHz
Cn-25 | Carrier frequency ololo|lolo|ololo|o|lo]|o]o
proportional gain
g Motor phase-to-phase
% Cn-31 resistance 0.164 | 0.133 | 0.110 | 0.074 | 0.027 |0.051| 0.036 | 0.032 | 0.023 | 0.020 | 0.022 | 0.014
n Q
g
S | cn32 L‘;rgue compensation ”0\7\, 536 | 641 | 737 | 790 | 1800 |1840| 2900 | 2450 | 2500 | 2600 | 1850 | 3600
L
Cn-33 | Torque compensation “m\'} 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Cn-37 | Momentary power loss 20 20| 20| 20|20 |20| 20| 20|20/ 20/ 20] 20
assurance time S
Cn-40 | Minimum baseblock times | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 [1.0] 20 | 20 | 20 | 20 | 20 | 20
Cn-41* },ZF"“””Q speed search 100 | 100 | 100 | 80 | 80 | 80| 80 | 80 | 80 | 80 | 80 | 80

The allowable maximum carrier frequency of 440V class 100HP to 215HP are to be

as follows:
440V Horse Power 100HP | 125HP | 150HP | 175HP | 215HP
Max. Allowable Carrier Frequency 8kHz 6kHz 6kHz 5kHz 10kHz

In PG mode, the function of Cn-41 is disabled.
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2.SL

Parameter Name LCD Display Description Factory | Change During | Valid Access Levels
No. (English) Setting Operation cP | sL | PD]| PG
Sn-01 '”"eger Capacity | Sn-01=29 |, |\ capacity Selection * 1] 2 1
election 440V 25HP
Inverter Capacity Selection
220V Class
Data of Sn-01
00 01 02 03 04 05 06 07
Name
Inverter rating HP 0.5 1 2 3 5 7.5 10 15
Inverter rated capacity kVA 1.4 21 2.7 41 6.9 10.3 | 13.7 | 20.6
_ _ 0.5 1 2 3 5 75 10 15
Max. applicable motor capacity HP (kW)
(04) |75 | 1.5) | @2) | B7) | 65) | (75 | (1)
Inverter rated current A 3.2 4.8 6.4 9.6 16 24 32 48
Cn-09 Motor rated current A 1.9 3.4 6.1 8.7 13.5 | 20.1 251 36.7
Cn23 | Carrierfrequency upper 150 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0
limit kHz
Cn24 | Carrierfrequency lower 150 | 150 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0
limit kHz
Cn-25 Carrler.frequen.cy 0 0 0 0 0 0 0 0
proportional gain
cn-31 | Motor phase-to-phase 11.760| 5.732 | 2.466 | 1.600 | 0.707 | 0.398 | 0.222 | 0.230
= resistance Q
E Motor leak induct:
> | cn32 otor leakage Induc a”Can 4224 | 19.07 [ 1340 | 9.81 | 6.34 | 422 | 2.65 | 2.23
3
&L
Cn-33 | Torque limit % 150 150 150 150 150 150 150 150
Ccn-37 | Momentary power loss 07 | 10 | 10 | 10 | 20 | 20 | 20 | 20
assurance time s
Cn-40 Minimum baseblock time s 0.5 0.5 0.5 0.5 0.5 0.7 0.7 0.7
Cn-41 V/F during speed search % 100 100 100 100 100 100 100 100
bn-08 Rated slip of motor Hz 29 2.5 2.6 2.9 3.3 1.5 1.3 1.7
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Inverter Capacity Selection

220V Class
Data of Sn-01
08 | 09 | oA | oB | oc | oD | OE | OF
Name
Inverter rating HP 20 | 25 | 30 | 40 | 50 | 60 | 75 | 100
Inverter rated capacity kVA 27.4 34 41 54 68 78 95 130
_ _ 20 | 25 | 30 | 40 | 50 | 60 | 75 | 100
Max. applicable motor capacity HP (kW)
(15) | (185) | (22) | (30) | (37) | (@5) | (55) | (75)
Inverter rated current A 64 80 96 130 160 183 224 300
Cn-09 | Motor rated current A 503 | 629 | 729 | 96.7 | 124 | 1435|1835 | 230
cn23 | Carrier frequency upper 15.0 | 10.0 | 100 | 100 | 100 | 3.0 | 30 | 3.0
limit kHz
Cn-24 | Carrier frequency lower 15.0 | 10.0 | 100 | 100 | 100 | 30 | 3.0 | 3.0
limit kHz
Cn-25 | Carrier frequency 0 0 0 0 0 0 0 0
proportional gain
Cn-31 | Motor phase-to-phase 0.138 | 0.102 | 0.080 | 0.067 | 0.045 | 0.035 | 0.028 | 0.019
o resistance Q
3 .
2 | cnag | Motorleakageinductance | 445 | 139 | 1.5 | 115 | 1.15 | 145 | 115 | 1.15
3
L
Cn-33 | Torque limit % | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150
Cn-a7 | Momentary power loss 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
assurance time S
Cn-40 Minimum baseblock time s 0.7 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Cn-41 V/F during speed search % 100 100 100 80 80 80 80 80
bn-08 Rated slip of motor Hz 1.6 1.7 1.7 1.8 1.3 1.6 1.5 1.4
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Inverter Capacity Selection

440V Class
Data of Sn-01
20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 2A
Name
Inverter rating HP | 05 | 1 2 3 5 | 75| 10 | 15 | 20 | 25 | 30
Inverter rated capacity KVA | 14 | 21 | 34 | 41 | 69 | 103|137 | 206 | 274 | 34 | 41
_ _ 05 | 1 2 3 5 | 75| 10 | 15 | 20 | 25 | 30
Max. applicable motor capacity = HP (kW)
0.4) [(0.75)| (15) | 22) | 3.7) | (5:5) | (75) | (11) | (15) | (18.5)| (22)
Inverter rated current A 1.6 2.6 4.0 4.8 8 12 16 24 32 40 48
Cn-09| Motor rated current A | 10|16 | 31| 42| 7 | 101|126 | 186|248 | 311 | 363
Cn-p3 | Carrier frequency upper 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 10.0 | 10.0
limit kHz
Cn-24 | Carrier frequency lower 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 15.0 | 10.0 | 10.0
limit kHz
Cn-25 | Carrier frequency olo | ool ol o] o| o] o] o] o
proportional gain
cn-31| Motor phase-to-phase 47.02 |22.929| 9.629 | 6.333 | 2.735 | 1.776 | 1.151 | 0.634 | 0.436 | 0.308 | 0.239
2 resistance Q
3 .
2. |cne3z | Motorleakage '”d”"tanc‘an 168.7 | 80.76 | 53.25 | 40.03 | 24.84 [ 16.87 | 10.59 | 8.93 | 5.90 | 5.54 | 4.59
3
L
Cn-33| Torque limit % | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150
Cn-37 | Momentary power loss 10 | 10 | 10 | 10 | 20 | 20 | 20 | 20 | 20 | 20 | 20
assurance time S
Cn-40 | Minimum baseblock time s 0.5 0.5 0.5 0.5 0.5 0.7 0.7 0.7 0.7 1.0 1.0
Cn-41| VIF during speed search % | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
bn-08 | Rated slip of motor Hz | 27 | 26 | 25 | 30 | 32 | 15 | 13 | 1.7 | 16 | 1.7 | 17
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Inverter Capacity Selection

440V Class
Data of Sn-01
2B | 2Cc | 2D | 2E | 2F |30 | 31 | 32 | 33 | 34 | 35 | 36
Name
:ﬂ;’,e”er rating | 40 | 50 | 60 | 75 | 100 | 125 | 150 | 175 | 215 | 250 | 300 | 400
Inverter rated capacity kVA | 54 | 68 | 82 | 110 | 138 | 180 | 195 | 230 | 260 | 290 | 385 | 514
(kW) (30) | (37) | (45) | (55) | (75) (110) (160) | (185) | (220) | (300)
Inverter rated current A 64 | 80 | 96 | 128 | 165 | 192 | 224 | 270 | 300 | 340 | 450 | 600

Cn-09 Motor rated current A | 487 |59.0 705 | 80 | 114 | 145 | 175 | 205 | 235 | 290 | 348 | 465

Carrier frequency upper

cn23 | & 10.0 | 10.0 | 100 [ 10.0|3.0 [3.0 |30 |30 |30 | 20 | 20 | 20
limit kHz
Cn-24 | Carrier frequency lower 10.0 | 10.0 | 100 | 100 [ 3.0 [30 [30 [30 |30 | 20 | 20 | 20
limit kHz
Cn-25 | Carrier frequency olololo|o]o|lo|]o]o]| o] o]o
proportional gain
cn-31 | Motor phase-to-phase 0.164 | 0.133 | 0.110 | 0.074 | 0.027 |0.051| 0.036 | 0.032 | 0.023 | 0.020 | 0.022 | 0.014
= resistance Q
© .
2| cna2 M°t°”eakage'”d“°ta?§ﬁ 359 | 2.60 | 2.26 | 0.49 | 0.49 |0.49| 0.49 | 0.49 | 0.49 | 0.49 | 0.49 | 0.49
3
L
Cn-33 | Torque limit % | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150
cn-37 | Momentary power loss 20| 20| 20| 20| 20|20| 20| 20|20 20| 20| 20

assurance time S

Cn-40 Minimum baseblock time s 10|10 |10 |10 |10 |10| 20| 20| 20| 20 | 20 | 20

V/F during speed search
0,

Cn-41 %

100 | 100 | 100 | 80 80 | 80 | 80 80 80 80 80 80

bn-08 Rated slip of motor Hz 18113 |16 | 15 | 14 (14| 14 | 14 1 29 | 1.2 | 1.2

The allowable maximum carrier frequency of 440V class 100HP to 215HP are to be
as follows:

440V Horse Power 100HP | 1256HP | 150HP | 175HP | 215HP

Max. Allowable Carrier Frequency 8kHz 6kHz 6kHz 5kHz 10kHz
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M V/F Pattern Selection

; i Valid Access Levels
Pareer | Name | 60 Dbl Castry. | Crange Burg
: 9 9 P GP | SL |PID| PG
VIF Curve Sn-02=01 .
Sn-02 Selection V/E Curve V/F pattern Selection 01 o o o

® \//F pattern is selected by the setting of Sn-02. When V/F pattern is selected, set input
voltage of the inverter in Cn-01.

— Data @ - & (of Sn-02): Change disabled

— Data & (of Sn-02): Change enabled

(V/F patterns are shown on the following pages).

® The V/F pattern is fixed to Sn-02=0F for the SL control mode; The users have to check
the V/F pattern to meet the load application if switched to one of the other three
control mode (GP, PID or PG) from SL control mode.

® To select the high starting torque V/F pattern for inverter mode of capacity 440V
100HP (75KW) or more is recommended.

® In the sensorless vector control mode (SL), if sufficient torque cannot be obtained at a
low speed, change the V/F pattern setting of Cn-02 to Cn-08 to high starting V/F.

[Example]

Standard V/F High starting V/F
V (v) V (v)

220 220

(Cn-06) 13
(Cn-06) 11
(Cn-08) 4.37 |- (Cn-08) 5
f (Hz) : f (Hz)
13 60 13 60
(Cn-07)(Cn-05) (Cn-07)(Cn-05)

PART II 2-22



V/F Pattern of 220V Class* 3 to 60 HP

Specifications | Sn-02 V/F Pattern+ Specifications | Sn-02 V/F Pattern+
) Low W)
220 Starting ¢} 220
torque
® ®
50Hz @ 50Hz
25 28 . @
A 20 22|
% gh |
: 131f ¢
01325 50(H?) = arting 01325 o (H2)
S torque
'_
D
£
5
60Hz a V) & Low
2 Satu- F 220 = Starting A
8 ration T torque
5 @
3
& | 60Hz a 60Hz
© & .
% 50Hz ]f 7 ng_h
O Sa.tu- @ 0753 5060 (2) Starting B
ration torque
V) ()
220 220 \
] ©
72Hz e 90Hz C
16 - 16
1 : i ; !
0153 6072 (H2) 0153 6090
183.6 2545 (H2)
3
o
2
Variable | W) < ™ —
torque 1 220 S 220
=
& c ®
«» | 50Hz 55 2 120Hz D
o o
= 39 ° g 38 16
= . 20 11 | |
@ Variable " (e} i o
S torque 2 & o 2 = 0153 60 120
@ q a 36 (Hz)
© =]
) (e}
g 3
o ©
S : o )
i Variable | ¢ W) 220 —
o) torque 3 220
®©
= &
®©
> o4
60Hz 55 180Hz E
39 33 16},
& 28 11} :
i o
Variable 1y 0153 60 180
torque 4 g 1530 60 (H2) 456 H2)

*

For 440V class, 2 times voltage value shown in table above.

+ Consider the following items as conditions for selecting a V/F pattern.
They must be suitable for:

(1) The voltage and frequency characteristics of the motor.

(2) The maximum rotation speed of the motor.
%  Select high starting torque only in the following conditions. Normally, this selection is not required.

(
(
(
(

PART II

1) The wiring distance is long [492ft (150m) and above].
2) Voltage drop at startup is large.

3) AC reactor is inserted in the input or output of the inverter.

4) A motor smaller than the maximum applicable inverter is used.
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V/F Pattern of 220V Class* 75 and 100HP (75 to 400HP for 440V class)

Specifications | Sn-02 V/F Pattern+ Specifications | Sn-02 V/F Pattern+
) Low W)
220 Starting @ 220
torque
®
50Hz @ 50Hz
« . n 2@
01325 so(H?) < arting " a5 o (H2)
] torque
'_
D
£
s
60Hz d (V) n Low V)
g Satu- F 220 < Starting | A 20
8 ration T torque
2 ¢ ®
2 | 60Hz q 60Hz 2 |
E ,,,,, & . 20 @
e 50Hz 1; High v
& Sa.tu- @ ikd shab (H2) Starting| B 0153 50 (H2)
ration torque
V) ()
220 220 \
] ©
72Hz e 90Hz C
14 1 14
8 ; 8 {! :
0153 6072 (H2) 0153 60700
(H2)
3
o
2
Variable | W) < ™ —
torque 1 220 S 220 ;
2
& c ®
«» | 50Hz 55 2 120Hz D
9 38 o
"(;; & 8 14
= . 8 | |
@ Variable 10 4 (e} i v
S torque 2 & s = 0153 60 120
®© o (Hz)
2 5
) e}
g 8
o ©
S : o V)
= Variable v 220 —
) ® v) ;
o) torque 3 220 |
®
8 &
®©
> a
60Hz 55 180Hz E
38 14 |-
@& 8 i |
i i
Variable 5 1g; 0153 60 180
torque 4 015 30 60 (H2) (H2)

*

For 440V class, 2 times voltage value shown in table above.

+ Consider the following items as conditions for selecting a V/F pattern.
They must be suitable for:
(1) The voltage and frequency characteristics of the motor.
(2) The maximum rotation speed of the motor.

% Select high starting torque only in the following conditions. Normally, this selection is not required.
(1) The wiring distance is long [492ft (150m) and above].

(2) Voltage drop at startup is large.

(3) AC reactor is inserted in the input or output of the inverter.

(4) A motor smaller than the maximum applicable inverter is used.
# Up to 100HP (75kW) for 220V class.
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M Operator Status

Parameter LCD Display o Factory Chaf‘ge Valid Access Levels
No Name (English) Description Settin During
' o 9 | Operation | GP | SL | PID | PG
0000: Setting and reading of An0 O,
Bn-OO,Cn-O00O,Sn00O
Display of enabled
Operator Sn-03=0000 | 0101: Setting and reading of An-0 O,
Sn-03 Operate Setting Readinng of Bn-O0 0O ,Cn-0 0, 0000 e e (e |°
Sn-O00O enabled
Constants 1110: Constants Initialigation (2-wire)*2
Initialization 1111: Constants Initialigation (3-wire)*?

® The ability to set or read the different groups of constants is determined by Sn-03 as

show below.
DRIVE Mode PRGM Mode
Sn-03 Remarks
Setting Reading Setting Reading
0000 An, bn Sn, Cn An, bn, Sn, Cn Factory setting
0101 An bn, Sn, Cn An bn, Sn, Cn *

* It is recommended that Sn-03 be set to 0101 and reading mode entered after test run adjustment.
Note: To read the Sn or Cn constants while in the DRIVE mode, depress the | DSPL | key with

>
key depressed.

® |nitialization (Sn-03=1110, 1111)
After depressing the key, input the initial value of An-C0O , bn-0 0O, SN0 0O,
Cn-O0 O, (except Sn-01,Sn-02) into NV-RAM. When the value is written in without an
error, “Entry accepted (End)” is displayed. When the value is written in with an error,
‘00 ** Error (Err)” alarm is displayed. The values of Sn-15 to -18 differ as follows
between initializations with Sn-03 = 1110 and with Sn-03 = 1111.

Multi-function 1110 1111
Terminal (2 Wire Sequence) (3 Wire Sequence)

Terminal 5 (Sn-15 FWD/REV run select)
Terminal 6 (Sn-16
Terminal 7 (Sn-17
Terminal 8 (Sn-18

3* (Multi-step speed command 1)

4* (Multi-step speed command 2)

) (
) (
) (
) (

Multi-step speed reference 1)

Multi-step speed reference 2)

0
3
6* (Jog frequency reference) 4
6

8* (External baseblock command) Jog frequency reference)

* Values have been factory-set.
** OO contents depend on the parameter setting items.
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B Operation Mode Selection 1

Parameter
No.

LCD Display

Name (English)

Description

Factory
Setting

Change

Valid Access Levels

During

Operation | GP

SL | PID | PG

Sn-04

Operation Mode
Select

Sn-04=0011

Stopping Method

Stopping
Method
Selection

- - -0: Frequency Command = Control
circuit terminals @3 or @4
- --1: Frequency Command =

Frequency Command 1 (An-01)

--0-:RUN STOP Command = Control

circuit terminals
--1-:RUN STOP Command =
LCD Digital Operator

00- -:

01- -: Stopping method =Coasting
to stop

10- -

injection branking stop

11-

(timer function provided)

Stopping method = Ramp to stop

Stopping method =Full-range DC

-: Stopping method = Coasting stop

0011

(1)1st digit (frequency reference selection)

1st digit = 0: Reference input from control circuit terminal 13 or 14 is the master
speed frequency reference.

1st digit = 1: Frequency reference 1 (An-01) is the master speed frequency

reference.

Note: For combination of multi-step speed operation, refer to pages 2-49.

(2)2nd digit (run command selection)
2nd digit = 0: Run command from control circuit terminal is accepted.
2nd digit = 1: Run command from the digital operator is accepted.

Valid run command and frequency references differ as shown in the table below,
depending on the combination of the 1st and 2nd digits.

CONSTANT 2nd digit | 1stdigit | 2nd digit | 1st digit | 2nd digit | 1st digit | 2nd digit | 1st digit
REFERENCE SYSTEM CONSTANTS 4 5 9 5 9 5 9 1 9 : = S g 1 9 1 9
Master Speed Frequency Reference tgror:itr:gll ﬁ'gcﬁla An-01 tce:ron:itr:(;ll (1:':';0[11'2 An-01
FWD Run Command (Terminal 1) o o x x
REV Run Command (Terminal 2) o o x x
External Fault (Terminal 3) o o o o
Fault Reset (Terminal 4) * * * *
Control Command of Terminal 5 o o + +
Terminal Command of Terminal 6 o o o o
Command of Terminal 7 o o o o
Command of Terminal 8 ) o o o
Aux. Input o o o o
Fault Contact Output o o o o
Multi-function Contact Output o o o o
Multi-function PHC Output o o o o
RUN Key x x o o
JOG Key x x o o
STOP Key P P o o
FWD/REV Key x x o o
Operator >/RESET Key * * * *
e | waisorhoen | warsthten | ety vher
REF LED Lit OFF Lit OFF
SEQLED Lit Lit OFF OFF
Monitor display o o o o
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% Valid only when the inverter stops. (FWD run command, REV run command, and DC injection braking command are "open".)
+ FWD/REV run command is not accepted.
% When the STOP key is depressed, processing differs as follows, depending on the setting of the 1st digit of Sn-05.

1st digit = 0: During running by signals from control circuit terminals, the STOP key from the operator is accepted.

If the STOP key is depressed, the inverter stops according to the setting of 3rd and 4th digits of Sn-04, while the STOP LED indicator
blinks. This stop command is held within the inverter until both the FWD run command and REV run command of control circuit
terminals become "open", or another frequency reference is selected in the multi-step speed command or jog frequency reference
section.

1st digit=1: During running by signals from control circuit terminals, the STOP key from the operator is not accepted.

(3)3rd digit, 4th digit (stop method selection)
Stop method differs by the setting of 3rd and 4th digits as shown below.

a Sn-04 = 00 XX RAMP to stop

CLOSED

RUN COMMAND OPEN

OUTPUT FREQUENCY

DECELERATION TIME
Pi=s

DC INJECTION
DC INJECTION BRAKING BRAKING
START FREQUENCY

(Cn-10)

DC Injection Braking time
at Stopping (Cn-12)

@ Sn-04 = 01 XX Coast to stop

CLOSED

RUN COMMAND OPEN

OUTPUT FREQUENCY < WHEN STOP REFERENCE

IS INPUT, INVERTER
OUTPUT IS CUTOFF.
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@ Sn-04 = 10 XX Full-range DC injection braking stop

DC injection braking time differs by the output frequency when stop command is
input as shown below.

CLOSED

RUN COMMAND OPEN

OUTPUT FREQUENCY

DC INJECTION
BRAKING TIME

0.5s m
e

CUTOFF OF
INVERTER
OUTPUT

DC INJECTION

—> Cn-12 x 10
BRAKING TIME 3

DC INJECTION BRAKING
«— TIME AT STOPPING
(Cn-12)

—

10% SPEED 100% SPEED

OUTPUT FREQUENCY WHEN STOP
REFERENCE IS INPUT

@ Sn-04 = 11 XX Coasting to a Stop (timer function provided)
Once stop command is input, run command is disregarded during T+ time.

CLOSED CLOSED

RUN COMMAND —‘ OPEN ’7

OUTPUT FREQUENCY —m—m—— <«

WHEN STOP REF. IS
INPUT, INVERTER
OUTPUT IS CUTOFF.

T, Time |
D

A

DECELERATION TIME

T4 Time

100% SPEED

OUTPUT FREQUENCY WHEN
STOP REFERENCE IS INPUT.
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B Operation Mode Selection 2
1. GP, SL, PID

Factory %hli?ngge Valid Access Levels

Setting | eration | GP | SL | PID | PG

Parameter Name LCD Display
No. (English)

Description

- - -0: Stop key effective during
operation from control terminal
- - -1: Stop key effective during
operation from control terminal
- -0 -: Reverse run enabled
- -1 -1 Reverse run disabled
i - 0- -: Control input terminals d ~®
1/10 terr_mnal Sn-05=0000 p r
Sn-05 function are scanned twice. 0000 1 1 1 2
) I/O term. Fct ) .
selection - 1- -: Control input terminals d ~@
are scanned once.

0- - -: Selection of item to be analog
output (terminals @1, @2)**
1- - -: Selection of item to be analog
output (terminals @1, @2)**

(1)1st digit
Select processing to be performed when the STOP key of the digital operator is
depressed during running by control circuit terminals.

1st digit = 0: During running by signals from control circuit terminals, the STOP key
from the digital operator is accepted. If the STOP key is depressed, the
inverter stops according to the setting of the 3rd and 4th digits of Sn-04
while the STOP LED indicator blinks. This stop command is held within
the inverter until both the FWD run command and REV run command of
control circuit terminals become "open", or other frequency reference is
selected in the multi-step speed command or jog frequency reference
section.

1st digit = 1: During running by signals from control circuit terminals, the STOP key
from the digital operator is not accepted.

(2)2nd digit (REV run prohibited)

2nd digit = 0: REV run command from control circuit terminals or the digital operator
is accepted.

2nd digit = 1: REV run command from control circuit terminals or the digital operator
is not accepted.

(3)3rd digit (selection of double scanning sequence command)
3rd digit = 0: Sequence command (control circuit terminals 1 to 8) is scanned twice.
3rd digit = 1: Sequence command (control circuit terminals 1 to 8) is scanned once.

(4)4th digit (selection of the multi-function analog output)

Multi-function analog output (control circuit terminals 21, 22) output signal can be
selected by Sn-05 4th digit and Sn-09 2nd digit.

Sn-05 Sn-09 Description
4th Digit 2nd Digit

0 0 Outputs analog signal proportional to inverter output frequency.
(Max. frequency/100%)

1 0 Outputs analog signal proportional to inverter current.
(Rated current/100%)

0 1 Outputs analog signal proportional to inverter output voltage reference.
(Cn-01/100%)

1 1 Outputs analog signal proportional to inverter output power.
(Max motor capacity/100%)
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2. PG

Change Valid Access Levels
During
Operation GP SL | PID | PG

Parameter LCD Display

Factory
No. Name (English)

Setting

Description

- - -0: Stop key effective during
operation from control terminal

- - -1: Stop key effective during
operation from control terminal

- -0 -: Reverse run enabled

; -: Reverse run disabled
110 terr_mnal SNn-05=0000
Sn-05 function /0 t Fot 0000 1 1 1 2
selection erm. ¢ - 0- -: Control input terminals d ~@

are scanned twice.
- 1- - Control input terminals d ~3&
are scanned once.

'
'
N

0- - -: Not used
1- - -2 Not used

(1)1st, 2nd, 3rd, digit (functions same as GP, SL, PID control mode)
(2)4th digit (Not used)

[Note] The item to be output from multi-function analog output (Control circuit terminals
21-22) is set by bn-11 in the GP control mode. Please refer to bn-11.
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B Operation Mode Selection 3

Parameter Name LCD Display
No. (English)

Factory %huar?l?ge Valid Access Levels

Setting | o eration| GP | SL | PID | PG

Description

- -00: S curve=0.2sec
--01: S curve=0.0sec (NO S curve)
- -10: S curve=0.5sec
--11: S curve=1.0sec
-0 - -: Reference command has forward
characteristics
frequonG Sn-06=0000 (0-10V or 4-20mA/0~100%)
Cogwman)(; S-curve Cmd. |-1--: Reference command has reverse 0000 of o o o
o Char. characteristics
characteristics (0-10V or 4-20mA/100~0%)
0- - -: Stop by reference input when
frequency reference is missing
1- - -: Operation to continue with 80% of
frequence reference when
frequency reference is missing

S-curve and
Sn-06

(1)1st digit, 2nd digit (S-curve selection of soft starter)

The S-curve characteristics of the soft starter depend on the setting of the 1st and
2nd digits as follows:

2nd digit 1st digit Contents
0 0 The S-curve characteristic is 0.2 second.
0 1 No S-curve characteristics.
1 0 The S-curve characteristic is 0.5 second.
1 1 The S-curve characteristic is 1 second.
OUTPUT FREQUENCY
FREQUENCY | /
REF.
= TIME
—
S-CURVE
CHARACTERISTICS
TIME (TSC)

Note: S-curve characteristic time refers to the time from acceleration rate 0 to the time when a normal
acceleration rate determined by a specified acceleration time is obtained.

(&)Time chart at FWD/REV run change with S-curve characteristic

The figure below shows the time chart at FWD/REV run change during
deceleration and stop.

FWD RUN
COMMAND
REV RUN
COMMAND DECELER-
ACCELER- ... ATION
ATION = DC INJECTION
FREQUENCY (CnA2)
OUTPUT N\~ (Cn-07)
FREQUENCY  { & ‘ g
MIN. OUTPUT -
FREQUENCY
ACCELERATION \ DC INJECTION BRAKING / DECELER.

(Cn-07)
START FREQUENCY

(Cn-10) .

ATION

S-CURVE CHARACTERISTIC

When 1st and 2nd digits are 00, no S-curve characteristic at completion of deceleration.
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(b) The chart at FWD/REV run change without S-curve characteristic
The figure below shows the time chart at FWD/REV run change during

deceleration and stop.

FWD RUN
COMMAND
REV RUN
COMMAND DECELER-
ACCELER- J
ATION DC INJECTION
FREQUENCY (Cn12)
OUTPUT (Cn-07)
FREQUENCY | !
MIN. OUTPUT { I
FREQUENCY ACCELERATIONN. D€ INJECTION BRAKING
(Cn-07) START FREQUENCY DECELER.
ATION

(Cn-10Y

(2)3rd digit (reverse characteristic selection)
The input characteristics of the master speed frequency reference depend on the set

value as follows. For the reverse characteristic, only + input is valid.

3rd digit = 0: Normal characteristic (0-10V or 4-20mA/0-100%)
3rd digit = 1: Reverse characteristic (10-0V or 20-4mA/0-100%)

3rd digit = 0 3rd digit = 1
100% A
FREQUENCY -
REFERENCE
0% 4mA 20mA -

CURRENT INPUT (TERMINAL 14)

100%
FREQUENCY
REFERENCE
0% =
ov 10V

VOLTAGE INPUT (TERMINAL 13)
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(3)4th digit (operation selection when frequency reference is missing)

4th digit = 0: Normal operation (varies with change of reference)
4th digit = 1: Operation continues with 80% frequency.

When 4th digit = 1 is set, the current master speed frequency reference is compared
at all times with the one that occurred 0.4 second before. When the current master
speed frequency reference goes below 10% of the one that occurred 0.4 second
before, operation continues with 80% (80% frequency) of the master speed
frequency reference of the prior one. Consequently, the master speed frequency

reference of the previous one (0.4 second before) is used as the current frequency
reference.

In the following cases, this operation is released and the inverter returns to normal
operation:

® Master speed frequency reference exceeding 80% frequency is input.
® Stop reference is input.

® Reference is missing during operation at less than 5% of frequency.

FWDRUN — |
COMMAND

MASTER SPEED
FREQUENCY [ \
REFERENCE

80%

0,
04 \u_/ 0.4 10%

Sec. sec.

A

. 80% OF
FREQUENCY

INVERTER
OUTPUT —_—
FREQUENCY TIME CHART
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B Operation Mode Selection 4
1. GP, PID, PG

Factory %hli?ngge Valid Access Levels

Parameter N LCD Display
ame Setting
Operation | GP | SL | PID | PG

No. (English)

Description

- - -0: Overtorque detection disabled
- - -1: Overtorque detection enabled

- -0 -: Enabled only if at agreed
frequency

_ - -1 -1 Enable during operation (except

Overtorque | Sn-07=0000 during DC injection) 0000 P PO P

Sn-07 .
Detection Over Tq. Detect | __

-: Operation continued after
overtorque is detected

- 1- -: Coasts to stop if overtorque is

detected

0- - -: Overtorque detection with current
1- - -: Overtorque detection with torque

Define the operation at overtorque detection. Overtorque is detected by the following
formula:

Inverter output current B overtorque detection level (Cn-26, Initial value: 160%)
(Detection time Cn-27, Initial value: 0.1 second, Hysteresis fixed at 10%)
(1)1st digit
1st digit = 0: Overtorque is not detected.
1st digit = 1: Overtorque is detected.
(2)2nd digit
2nd digit = 0: Overtorque is detected only during agreed frequency.
2nd digit = 1: Overtorque is detected during stop or during running except for DB.
(3)3rd digit

3rd digit = 0: When overtorque is detected, “Over Torque (OL3) Alarm” blinks on the
digital operator and the operation continues.

3rd digit = 1: When overtorque is detected, “Over Torque (OL3) Fault” is displayed on
the digital operator and the inverter output is shut OFF. Fault contact
signal is output. (Treated as a fault).

MOTOR
CURRENT
A
Cn-26 [ AN A T . HYSTERESIS 10%
/
= TIME

MULTI-FUNCTION OUTPUT SIGNAL
(OVERTORQUE DETECTION SIGNAL)

| |
<«» ON <«» ON
Cn-27 Cn-27

Setting either Sn-20 or 22 to “0B” enables signal to be output at overtorque detection.

(4)4th digit (Not used)
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2.SL

Parameter
No.

Name

LCD Display
(English)

Description

Factory
Setting

Change
During
Operation

Valid Access Levels

GP

SL

PID

PG

Sn-07

Overtorque
Detection

Sn-07=0000
Over Tq. Detect

---0:

-1

Overtorque detection disabled

: Overtorque detection enabled

--0-

-1

Enabled only if at agreed
frequency

Enable during operation (except
during DC injection)

-0--:

-1--

Operation continued after
overtorque is detected

Coasts to stop if overtorque is
detected

0---:
1---:

Overtorque detection with current
Overtorque detection with torque

0000

(1)1st, 2nd, 3rd digit (functions same as GP, PID,PG control mode)

(2)4th digit

4th digit = 0: Overtorque detected with current.
4th digit = 1: Overtorque detected with torque.

PART II

2-35




B Operation Mode Selection 5
1. GP, SL

Factory %hli?ngge Valid Access Levels

Setting | eration | GP | SL | PID | PG

Parameter Name LCD Display

No. (English) Description

- - -0: Frequency reference input by
option card (Al-14B, DI-08 or
SI-M)

-1: Frequency reference input by
digital operetor or control cirauit
input terminals

- -0 - RUN/STOP command input by

option card (Al-14B, DI-08 or
Option SI-M)

Card/Invater Sn-08=0000 |- -1 -: RUN/STOP command input by
Function Al/DI & SI-M Card digital operator or control circuit
Selection input terminals

00- -: SI-M communication fault,

deceleration to stop (bn-02)

01- -: SI-M communication fault, coast

to stop

10- -: SI-M communication fault,

deceleration to stop (bn-04)

11- -: SI-M communication fault,

continue to run

'
-

Sn-08 0000 1 1 2 3

(1)1st digit (option/inverter change)
Specify whether option card or inverter frequency reference is used for operation.
1st digit = 0: Option card frequency reference is accepted.
1st digit = 1: Frequency reference from inverter control circuit terminals or the digital

operator is accepted.

(2)2nd digit (run command option/inverter change)
Select whether operation is performed by the option card or inverter run command.
2nd digit = 0: Run command from option card received.
2nd digit = 1: Run command from inverter control circuit terminal or digital operator

received.
(3)3rd digit, 4th digit (selection of stopping method at communication error detection)

Stopping method at communication error detection can be selected by
communication interface card (SI-M).

4th digit 3rd digit Contents
0 0 Ramp to stop by bn-02 (major fault)
0 1 Coast to stop (major fault)
1 0 Ramp to stop by bn-04 (major fault)
1 1 Operation to continue (minor fault)
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2. PID

-0 - - Auto Energy Saving function
ineffective (nornal V/F control

method)

-1 - -1 Auto Energy Saving function
effective

0- - -: Not used

1- - -2 Not used

Parameter LCD Display _ Factory Chapge Valid Access Levels
No Name (English) Description Setting | _Puring
) Operation GP | SL | PID | PG
- - -0: Frequency reference input by
option card (Al-14B, DI-08 or
SI-M)
- - -1: Frequency reference input by
digital operetor or control cirauit
input terminals
- -0 -: RUN/STOP command input by
Option option card (Al-14B, DI-08 or
Card/Invater - SI-M)
Sn-08 Function & S"'OS'OOOQ - -1 -: RUN/STOP command input by 0000 1 1 2 | 3
Energy Saving | AVD! & Eg. Saving digital operator or control circuit
Selection input terminals

(1)1st, 2nd, digit (functions same as GP, SL control mode)

(2)3rd digit (Auto Energy Saving selection)

3rd digit = 0: Auto Energy Saving (AES) function ineffective

3rd digit = 1: Auto Energy Saving function effective. (ref. To Appendix B)
(3)4th digit (Not used)

3. PG
Parameter Name Lc Di§ play Description Fact_o ry CDh:r?ngge Valld Access Levels
No. (English) Setting Operation | GP | SL | PID | PG
- - -0: Frequency reference input by
option card (Al-14B, DI-08 or
SI-M)
- - -1: Frequency reference input by
Option ﬁ:gﬁ?ltgfriirf;(l)sr or control cirauit
Card/Invater Sn-08=0000
Sn-08 Function AlDI Card S 0- 0000 1 1 2 3
Selection --1-
0--
-1-- Not used
0---
1---

(1)1st digit (functions same as GP, SL control mode)
(2)2nd, 3rd, 4th digit (Not used)
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B Operation Mode Selection 6

Parameter LCD Display - Factory | Change Valid Access Levels
No Name (English) Description Settin During
' o 9 | Operation | GP | SL | PID | PG
- - -0: Analog output (tereminal @1-22)
depends on Sn-05 4th digit and
Sn-09 2nd digit.
- - -1: Analog output (tereminal @1-22)
Analog Output is set by SI-M card.
Selection and Sn-09=0000
Sn-09 Slip ~Output Select |- -0 - Analog output (tereminal @1-@2) 0000 1 2 13
Compensetion
- -1 - Analog output (tereminal @1-22)
0--
-
0--- Not used
1---

(1) 1st digit (selection of analog output)
Multi-function analog output signal contents can be set either by the inverter or

option card.

1st digit = 0: Output according to Sn-05 4th digit and Sn-09 2nd digit setting
contents.

1st digit = 1: Output according to contents set by communication interface card
(SI-M).

(2) 2nd digit (selection of multi-function analog output signal)

Multi-function analog output (control circuit terminals 21 - 22) output signal can be
selected according to Sn-05 4th digit and Sn-09 2nd digit set value. Output signal
level is set by bn-11.

Sn-05 Sn-09 Description
4th Digit | 2nd Digit P

0 0 Outputs analog signal proportional to inverter output frequency.
(Max. frequency/100%)

1 0 Outputs analog signal proportional to inverter current.
(Rated current/100%)

0 1 Outputs analog signal proportional to inverter output voltage reference.
(Cn-01/100%)

1 1 Outputs analog signal proportional to inverter output power.
(Max. applicable motor capacity/100%)

(3)3rd, 4th digit (Not used)
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2.SL

-0 - -: Not used
-1 - -: Not used

0- - -: No slip compensation during
regenerating
1- - -: Slip compensation even during

regenerating

Parameter LCD Display - Factory | Change | Valid Access Levels
No Name (English) Description Settin During
' ’ 9 | operation | GP | sL | PID| PG
- - -0: Analog output (tereminal @1-22)
depends on Sn-05 4th digit and
Sn-09 2nd digit.
- - -1: Analog output (tereminal @1-22)
is set by SI-M card.
Analog Output . .
Selection and Sn-09=0000 |- -0 - Analog output (tereminal @1-22)
Sn-09 Sii 0000 1 2 3
P ~Output Select | . _1 _: Analog output (tereminal @1-22)
Compensetion

(1)1st digit (functions same as G