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Preface

Please read this manual thoroughly before use, and keep the manual at hand for later
reference. Also make sure that this manual is delivered to the final users.

WARNING

ALWAYS READ THIS MANUAL THOROUGHLY BEFORE USING THE VAT2000

THIS INVERTER CONTAINS HIGH VOLTAGE CIRCUITS THAT MAY BE FATAL O
HUMANS. USE EXTREME CAUTION DURING INSTALLATION. MAINTENANCE “ AUST
BE PERFORMED BY QUALIFIED TECHNICIANS, AND ALL POWER ZURCES MUST
BE DISCONNECTED BEFORE ANY MAINTENANCE. SUFFICIENT (JOTICE MUST BE
GIVEN TO THE GENERAL OPERATORS AND WORKERS BEFOR ™ STA. .. «NG.

* ELECTRIC SHOCK MAY OCCUR IF THE FOLLOWING POINTS A"E N T OBSERVED .

* DO NOT OPEN THE OUTER-COVER (FRONT COVEF v. Hl.™ THE POWER IS ON.

* A CHARGE STILL REMAINS IN THE INVERTER v ‘HILE THE INDICATOR IS LIT
EVEN IF THE POWER HAS BEEN TURNED OJFF D. NOT OPEN THE OUTER-
COVER (FRONT COVER) IN THIS CASE. W' AT LEZAS) 10 MINUTES AFTER THE
INDICATOR GOES OUT.

* DO NOT CONTACT THE ELECTRICA_ TIRcoil WHILE THE CHARGE LAMP ON
THE PCB IS LIT. PERFORM SERVIC'NG, =TC., AFTER WAITING AT LEAST 10
MINUTES AFTER THE LAMP GO'-S OU1.

* ALWAYS GROUND THE INVERTER CASE. THE GROUNDING METHOD MUST
COMPLY WITH THE LAWS OF THE COUNTRY WHERE THE INVERTER IS BEING
INSTALLED.

* THE INVERTER MAY BE Di=STRCYED IF THE FOLLOWING POINTS ARE NOT OBSERVED .
* OBSERVE THE iiv “=PTER SPECIFICATIONS.
* CONNECT ADLUATE CABLES TO THE INPUT/OUTPUT TERMINALS.
*  ALWAYS KEL:P THE INVERTER INTAKE/OUTTAKE PORTS CLEAN, AND PROVIDE
EMOUGH \'.2* TILATION.
* ALV/AYS 2 3SERVE THE CAUTIONS LISTED IN THIS INSTRUCTION MANUAL.

* THERE MAY 3E SOURCES OF NOISE AROUND THIS INVERTER AND MOTOR DRIVEN BY
THIS INVERTER. CONSIDER THE POWER SUPPLY SYSTEM, INSTALLATION PLACE AND
WN1r NG VIETHOD BEFORE INSTALLATION.

NSTALL THIS INVERTER AWAY FROM DEVICES THAT HANDLE MINUTE SIGNALS, SUCH
AS MEDICAL EQUIPMENT IN PARTICULAR. ALSO SEPARATE THE DEVICES
cLECTRICALLY, AND TAKE SUFFICIENT NOISE MEASURES.

| « TAKE SUFFICIENT SAFETY MEASURES WHEN USING THIS INVERTER FOR PASSENGER
| TRANSPORTATION, SUCH AS IN LIFTS (ELEVATORS).




Precautions For Safety

Items to be observed to prevent physical damage and to ensure safe use of this product are noted on the
product and in this instruction manual.

Please read this instruction manual and enclosed documents before starting operation to ensure
correct usage. Thoroughly understand the device, safety information and precautions before starting
operation. After reading, always store this manual where it can be accessed easily.

The safety precautions are ranked as “DANGER” and “CAUTION” In this instruction manual.

DANGER . When a dangerous situation may occur if handling is mistaken

leading to fatal or major injuries.

CAUTION : When a dangerous situation may occur if handling is mistaken

leading to medium or minor injuries, or physical damage.

Note that some items described as CAUTION may lead to major results depending on the ¢ tuation. In
any case, important information that must be observed is described.

This instruction manual is written on the premise that the user has an uruers.>»~ ng of the inverter.
Installation, operation, maintenance and inspection of this product must v » done by a qualified person.
Even qualified persons must undergo periodic training.

Qualified refers to satisfying the following conditions.

0 The person has thoroughly read and understood this insti. ~tior: manual

0 The person is well versed in the installation, operaticn = ~ini. nance and inspection of this
product, and understands the possible dangers,

0 The person is informed on matters related to st rting, stopping, installation, locks and tag
displays, and has been trained in the opereu.n a.. ' .emedies.

0 The person has been trained on the mair.. "nanc >, inspection and repairs of this product.

0 The person has been trained on protr.cuve tc ~!s used to ensure safety.

1. Transportation and installati.

CAUTION

Always transport the prce 1.t with an appropriate amount according to the products weight

Failure to observe this coula lead to injuries.

Install the inverter ... ? brake resistor on hon-combustible material such as metal.

Failure to onser. > tais could lead to fires.

Do not place the product near inflammable items.

Failure to obsurve this could lead to fires.

Do nc. hold the from cover while transporting the product.

F="re to observe this could lead to injuries from dropping.

~ o no. led conductive materials such as screws or metal pieces and inflammable material such as oil
er. =r the product.

Esilu = to observe this could lead to fires.

Install the product in a place that can withstand the weight of the product, and follow the instruction
manual

Failure to do so could lead to injuries from dropping.

Do not install and operate an inverter that is damaged or that is missing parts.

Failure to observe this could lead to injuries.

Always observe the conditions described in the instruction manual for the installation environment.
Failure observe this could lead to faults.
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2. Wiring

DANGER

* Always turn the device’s input power OFF before starting wiring.
Failure to do so could lead to electrical shocks or fires.

* Carry out grounding that complies with the standards of the country where the inverter is being
installed. Failure to do so could lead to electrical shocks or fires.

* Wiring must always be done by a qualified electrician.
Failure to observe this could lead to electrical shocks or fires.

* Always install the device before starting wiring.
Failure to do so could lead to electrical shocks or injuries.

* Prepare a breaker such as an MCCB that matches the capacity for the inverter's power supplv.<ide
Failure to do so could lead to fires.

CAUTION

* Do not connect an AC power supply to the output terminals (U, V, W).
Failure to observe this could lead to electrical shocks or fires.
* Confirm that the product’s rated voltage and frequency match the power sujp'y voltuge and frequency.
Failure to do so could lead to injuries or fires.
* Install an overheating protection device on the dynamic electrical-dischai e braking resistor, and shut
off the power with an error signal.
Failure to do so could lead to fires in the event of abnormal overheating.
* Do not directly connect a resistor to the DC terminals (betweer, L+. L. 2, and L-).
Failure to observe this could lead to fires.
* Tighten the terminals screws with the designated tighten'no t~rqu
Failure to do so could lead to fires.
* Correct connect the output side (U, V, W).
Failure to do so could cause the motor to rotate ... *evc  _ and the machine to be damaged

3. Operation

DANGER

* Always install the from cove: betu: ¢ turning the input power ON. Never remove the cover while the
power is ON. There are scticns in the from PCB that are charged with high voltages.
Failure to observe this ~ouia .. ad to electrical shocks.

* Never touch the swit:hes . *h wet hands.
Failure to observr thic could lead to electrical shocks.

* Never touch th2 inver. r's terminals while the inverter power is ON even if the operation is stopped
Failure *o olserve "is could lead to electrical shocks

» Selectior of the retry function could lead to unexpected restarting when an alarm occurs. The machine
may start suda=nly if the power is turned ON when the automatic start function is selected Do not go
near tne machine.
F ... e to 1o so could lead to injuries.
Jesig the machine so that physical safety can be ensured even if the machine restarts.)
The machine may not stop when a stop command is issued if the deceleration stop function is
e'ec. 4. Prepare a separate emergency stop switch.
Failure to do so could lead to injuries.

* Resetting of an alarm while the run signal is input could lead to unexpected restarting. Always confirm
that the run signal is OFF before resetting the alarm.
Failure to do so could lead to injuries.




Continue from previous page

CAUTION

* The heat sink and dynamic braking resistor are heated to high temperatures, so never touch them.
Failure to observe this could lead to burns.

* Do not block the inverter’s ventilation holes.
Failure to observe this could lead to fires.

* The inverter operation can easily be set from low speeds to high speeds, so confirm that the operation
is within the tolerable range for the motor or machine before making settings.
Failure to do so could lead to injuries.

* Prepare holding brakes when necessary. Holding is not possible with the inverter's brake functions.
Failure to do so could lead to injuries.

* Confirm the operation of the motor as a single unit before operating the machine.
Failure to do so could lead to injuries or machine damage due to unforeseen movements.

* Always prepare a safety backup device so that the machine is not placed in a hazardous <itu. tion
when an error occurs in the inverter.
Failure to do so could lead to injuries or machine damage.

4. Maintenance, Inspection and Part Replacement

DANGER

* Always wait at least 20 minutes after turning the input power OFF Lefore tarting inspections. Make
sure that the displays on the operation panel have gone out he orc ve...oving the front cover.
Remove the front cover, and confirm that the "CHARGE" LEL ~n thi: unit has gone out. Also check
that the voltage between terminals L+1 or L+2 and L— is ‘t5V or 1. ss before starting the inspections.
(Check with the "CHARGE" LED if the unit is not provi~'=a with the \.— terminal.)

Failure to observe this could lead to electrical shock::.

* Maintenance, inspections and part replacement ~>1s1 >~ < one by a designated person.
(Remove all metal accessories such as watch <, br. ~elets, etc., before starting the work.)
(Always use an insulation measure tool.)

Failure to observe this could lead to electt cal shocks and injuries.

* Always turn the power OFF before inspecti. ~*.e motor or machine . A potential is applied on the

motor terminal even when the motoi ‘s stonped.
Failure to do so could lead to ele<ica' shocks and injuries.

* Do no use parts other than thc = desiyaated for the replacement parts.

Failure to observe this could 'ead 1 fires.

CAUTION

* Vacuum tke inverw.. **~'th a vacuum cleaner to clean it. Do not use organic solvents.
Failure to onser. ~ tais could lead to fires or damage.

5. Othe:s

ALY DANGER

* . ‘'“ver .nodify product.
| Failure to observe this could lead to electrical shocks or injuries.

CAUTION

* Dispose of this product as industrial waste.
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<Names of each part>

Cuooling fan installation case

Cooling fan

2 Cooling fan connection

Heat sink )
NS connector

"CHARGE" LED (111D to x18kE, N11KD, N15KD)

Control circuit terminal block

Rating nameplate, left side

"CHARGE" LED {up to X07K5 or NO7 K&) \@‘;\

Front cover

Main body case
e T

O peration panel
connection connector

Main circutt tarmina. "'

Caontrol circuit cable lead-in b le (

NS PL label

Operation panel

For U2KN15K0S, U2KX18K5S arid smaller

"CHARGE" LED (<37 KD, ¥45kD, N30KD, N37KD)

Operation panel
connection connectar

Control circuit N

terminal block

Rating namép'ate, !
left side

O

"CHARGE" LED (22K, »30KD0, N13KE, N22KD)

Front cover

Main circuit
terminal block

Codling fan &4
connection
connector

PL label

For U2KN18K5S to U2ZKN37KO0S and U2KX22KO0S or larger
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1. Delivery Inspection and Storage

Chapter 1 Delivery Inspection and Storage

1-1 Delivery Inspection and Storage

1) Remove the inverter from the packaging, and check the details on the rating nameplate to confirm that
the inverter is as ordered. The rating nameplate is on the left side of the unit.

2) Confirm that the product has not been damaged.

3) If the inverter is not to be used for a while after purchasing, store it in a place with no humidity o
vibration in the packaged state.

4) Always inspect the inverter before using after storing for a long period. (Refer to 8-1.)

1-2 Details of Rating Nameplate and catalogue numbers

1) The following details are listed on the rating nameplate.

(Y [OIDRRVZAN p2I0[0 [0l U2K X02K2S
INPUT AC3PH  [eisIoEEEl) V 50/60Hz CAUTION

I - Rai N
OUTPUT AC3PH [EEGERTIN V' 50/60H2 CT: Rating for standard ap,. 'ications (Constant Torque)

CT:5.4A/ VT: 8.6A VT: Rating only for Fens . nd + amps (Variable Torque)

?ER'A'— NO 0A1234A 1 CT/VT settings are describzu on chapter 6-6
@

o

MADE IN JAPAN

2) Using the above type as an example, the type .~ disp. ayed as follows:
U2K X022 %5
A‘

Source voltage and capacity
NxxKx: 200V Series

XxxKx: 400V Series
Refer to Appendix for m< == detans

- Indicates main circuit options
S: Standard (AC Supply)

D: DC Supply
Refer to chapter 7 (Main Options

The VAT20C can be performed by the user with various optional interface plug-in cards. Refer to Chapter 7
(PCB Or*~ns)
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2. Installation and Wiring

Chapter 2 Installation and Wiring

CAUTION

» Always transport the product with an appropriate amount according to the products weight.
Failure to observe this could lead to injuries.

« Install the inverter, dynamic braking unit and resistor, and other peripheral devices on non-combustible
material such as metal.
Failure to observe this could lead to fires.

» Do not place the product near inflammable items.
Failure to observe this could lead to fires.

» Do not hold the front cover while transporting the product.
Failure to observe this could lead to injuries from dropping.

» Do not let conductive materials such as screws or metal pieces and inflammable materials s/ich as o
enter the product.
Failure to observe this could lead to fires.

« Install the product in a place that can withstand the weight of the product, and follow *he =struction
manual.
Failure to do so could lead to injuries from dropping.

» Do notinstall and operate an inverter that is damaged or that is missing par'=.
Failure to observe this could lead to injuries.

» Always observe the conditions described in the instruction manual for the 1. ~tallation environment.
Failure to observe this could lead to faults.

2-1 Installation Environment

Observe the following points when installing the inverter.
1) Install the inverter vertically so that the wire led-in". nles face downward.
2) Make sure that the ambient temperature i~ ~.0°C ‘0 50°C.
3) Avoid installation in the following environr ent.
» Places subject to direct sunlight
Places with oil mist, dust or cot’on \int, . subject to salty winds
Places with corrosive gas, fvolosive gas or high humidity levels
» Places near vibration souices su.h as dollies or press machines
» Places made of flamrii..>'2 materials such as wood, or places that are not heat resistant
4) Ensure ventilation spa. ™ around the inverter.

E €
£l £
S g
mm AN
A A
VAT2000 VAT2000
o0m ¢ > 50 mm 50m ¢ > 50 mm
y 4
VL
€ €
1SS 1SS
o o
3 Q
For N15K0, X18K5 and smaller For N18K5, X22KO0 and larger
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2. Installation and Wiring

2-2 Installation
Installation and wiring for the N15K0, H18K5 and smaller drives,
and wiring for the N18K5 and X22K0 and larger drives are
carried out with the front cover removed.
Before removing the front cover, always remove the operation
panel from the unit. If the front cover is removed without
removing the operation panel, the unit could drop off the
operation panel and be damaged. To remove the operation
panel, press in the left and right latches inward and pull off the
panel as shown on the right.
When the installation and wiring work are completed, install the
front cover, and then install the operation panel. At that time,
make sure that the latches on the left and right of the operation
panel are securely caught.

Latches

(1) N15KO0, X18K5 and smaller (Fig. 2.2) (2) N18KE, 22K ) and larger (Fig. 2.3)
Fix the VAT2000 on the four corners, note that Fix the VA 72000 on the four corners, note that
the lower two mounting holes are notched. ‘e 1owe! two nounting holes are notched.
Remove the front cover, and wire to the main The e frames weitg more than 25kg, so
circuit and control terminal block. m@llation by two workers is recommended.

o
‘ VAT2000 installation bolt
YAT2000 installation bolt % (ot 4 boky
total 4 bolts) e
Fig 2.2 Fig 2.3
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2. Installation and Wiring

2-3 Precautions for Power Supply and Motor Wiring

DANGER

» Always turn the device's input power OFF before starting wiring.
Failure to do so could lead to electrical shocks or fires.
» Carry out grounding that complies with the standards of the country where the inverter is being
installed.
Failure to do so could lead to electrical shocks or fires.
» Wiring must always be done by a qualified electrician.
Failure to observe this could lead to electrical shocks or fires.
» Always install the device before starting wiring.
Failure to do so could lead to electrical shocks or injuries.
» Prepare a breaker such as an MCCB or fuses that matches the capacity for the inverter's power < upply
side.
Failure to do so could lead to fires.

CAUTION

» Do not connect an AC power supply to the output terminals (U, V, W).
Failure to observe this could lead to injuries or fires.

« Confirm that the product's rated voltage and frequency match the power 'opi, Voltage and frequency.
Failure to do so could lead to injuries or fires.

« Install an overheating protection device on the dynamic braking res’_. >+, ¢ ' shut off the power with an

error signal.
Failure to do so could lead to fires in the event of abnormal overhea. 0.
» Do not directly connect a resistor to the DC terminals (betwev=_., L 2 and L-).

Failure to observe this could lead to fires.
» Tighten the terminal screws with the designated tightenii 1 torrue.
Failure to do so could lead to fires.
» Correct connect the output side (U, V, W).
Failure to do so could cause the motor to rota’e in rev rse and the machine to be damaged.

Refer to Fig. 2-4 and wire the main circuits for the power supply and motor, etc.
Always observe the following precaw ~ns for wiring.

CAUTION

There is a risk of electrica’ shuc'~s.
The VAT2000 has a br-ilt-ii electrolytic capacitor, so a charge will remain even when the inverter power is
turned OFF. Alviays obs=, . the following times before carrying out wiring work.

« Wait at least 2C minuies after turning the power OFF before starting work. Make sure that the displays
on the operation panel have gone out before removing the cover.

 After ret..ovin3 the cover, confirm that the "CHARGE" LED at the following position has gone out. Also
chec's *hat the voltage between terminals L+1 or L+2 and L—is 15V or less before starting the
ins~ectic 1s. (Check with the "CHARGE" LED if the unit is not provided with the L— terminal.)
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2. Installation and Wiring

Main circuit wiring
a) U2KNO7K5S, U2KX07K5S and smaller units. For DC Drives (main option “D”), check Chapter 7-2.

Note 13)
Fmmm e e — - — |

DCL 76D DBR Resistor:

Note 11 !

1
1
A
Note5) === == === = = 1 Xy O
Power Supply MC : ACL L+2 B
MCCB Note 3) | Note 6)
e VAT2000 Notel)
Note 6) Note2) .. :m " U
~ 5 oo :’W\ L2 v
~ —_—
o I_ —— - L3 W o)

b) From U2KN11KO0S, and U2KX11K0S to U2KX37K0S. For DC Drives (main ~ptioi. “~ ), check Chapter 7-2.

Note 13)

Note 12)

Note5) == === == = = =

. . 1
Power Supply MC ACL Noise Filter |
MCCB Note 3) Note 7)
Note 6) Note 2)  »~~ S
—~ 5

c) U2KX45K5S and larger u..*s. For DC Drives (main option “D”), check Chapter 7-2.

Note 13)
DCL
————
Notell)I
1 | oo
1 1
1 1,
Note5) == === === == = | e
Power Supr* MC : ACL L2
mMCCB Note 3) | Note 6
Noi» 6) Note 2)  ~ S .ﬁ VAT2000
I
'\\i— % o o Y YA
| —=
N F . Y Y\

_L Note 9)

380-400v ()
Note 4) O3

Fig. 2.4 Example of main circuit wiring
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2. Installation and Wiring

Note 1)

Note 2)

Inverter Input / Output terminals

The inverter input terminals are L1, L2 and L3. The output terminals to the motor are U, V and W.

Do not connect the power supply to the U, V, W terminals. incorrect wiring will cause to inverter

damage or fires.

Wire size

For the main circuit wiring shown in Fig. 2-4, use wires recommended in Table 2-1, including wire
size range, ring terminal and tightening torque. The applicable wire given in Table 2-1 is for using
in constant torque ratings; for variable torque, select the wire given for one higher rating, shifting
one column to the right.

Example: For the X45KO0 drive variable torque, use the column of N30KO drive (for the N37K0
variable torque, use the N37K0 column however)

Table 2-1 Applicable wire sizes and terminals

a) Power supply and motor wiring (L1, L2, L3, U, V, W, L+1, L+2,L -)
Inverter type 200V [~02K2| 04KO | 05K5 | 07K5 11K0 | 15K0 18K5 | 30~y | 37KO0
VAT2000 Series _22K0 | |
400V | ~04KO|[ 05K5 | 11KO0 | 15K0 | 18K5 | 22K0 30K0 | _.nuU
Series 07K5 (" 4cKe
Applicable wire mm 2 25 4 6.3 8 16 - 35 60 100
Max. ring terminal
(mm) d1 85 | 95 12 165 | 22 28.5
K Eﬂdz d2 43 5.3 | 6.+ 8.4 105
L
Terminal screw M4 M5 ' M6 M8 M10
Tightening torque [Nem] 1.2 2 | 4.5 9 18
Inverter type 400V 55K0 ¢IKO 123K 200K 250K
VAT2000 Series 75K0 1. 7 160K 315K
Applicable wire mm ? 100 150 100x2p 150x2p 200x2p
Max. ring terminal |
(mm) d1 s 36 28.5 36 44
@ d2
| d2 10.5 17
Terminal s-rev _ M10 M16
Tightening terque [N+ ] 28.9 125

Not~ 1) 2p refers to two parallel connections
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2. Installation and Wiring

Note 3)

Note 4)

Note 5)

Note 6)

b) DBR wiring (NO7K5, X07K5 and smaller L+2, B) (N11KO, X11K0 and larger L+2, L  -)
Inverter type 200V |~02K2| 04KO [ 05K5 | 07K5 11KO0 | 15KO0 | 18K5 | 30KO | 37KO
VAT2000 Series 22K0
400V [~04KO| 05K5 | 11KO | 15K0 | 18K5 22K0 | 30KO | 37KO0
Series 07K5 45K0
Applicable wire mm 2 25 4 6.3 16
Max. ring terminal
(mm) d1 85 95 12 15 28.5
I d2
d2 4.3 53 6.4 8.4 10.5
Terminal screw M4 M5 M6 M8 MlO_
Tightening torque [Nem] 1.2 2 4.5 9 18
Inverter type 400V 55K0 90K0 123K 200K 250K |
VAT2000 Series 75K0 110K 160K 315K
Applicable wire mm 2 16 25 —l
Max. ring terminal
(mm) d1 16 30
@ d2
d2 10.5 | 17
- ]
Terminal screw M10 | M16
Tightening torque [Nem] 28.9 { 125

Circuit Breaker for wiring

Install an MCCB or Fuse and MC on ti. >~ swer supply side of the inverter. Refer to Table 7.2 and
select the MCCB or fuses. UL is meet using right fuse only

Rated voltage for auxiliary equ.. ~ ent supply

For the 400 Series(X45X0 «. 1 larger), wire the link in power supply terminal (TBA) according to
the rated voltage of the |.ower supply being used.

For 380 to 400V, link «..~ss 2-3 (factory setting state)

For 415 to 460V, .7 azross 1-2

Refer to the a,.,~adix 1 for the power supply voltage and frequency, and prepare a power supply
suitabl= fur *e unit.

Power supply capacity
Make sure that capacity of the transformer used as the inverter's power supply is within the
following range (For 4% impedance transformer)

o Constant torque (U2KX45KO0S and smaller): 500kVA or less

(U2KX55K0S and larger):  Capacity is 10 times or less inverter capacity

b) Variable torque: Capacity that is 10-times or less inverter capacity

If the above values are exceeded, install an AC Reactor on the inverter's input side or a DC
Reactor in the DC stage. (Refer to chapter 7-5).

2-6



2. Installation and Wiring

Note 7)

Note 8)

Note 9)

Note 10)

Note 11)

Note 12)

Note 13)

Note 14)

Noise measures

The inverter will generate high harmonic electromagnetic noise, so using the following noise

measures is recommended. This must be followed for EMC (CE compliance)

a) Insert a noise filter on the input side of the inverter. Refer to Table 7-2 and select the noise
filter.

b) Keep the wiring length between the noise filter and inverter to 30cm or less for the NOOK4 to
N22K0, X00K4 to X30K0, and 50cm or less for the U2KN30KO0S, U2KX37K0S or larger.

¢) Use a shield cable for the inverter and motor wiring, and connect the screen to the inverter's
ground terminal and motor grounding terminal.

d) When both control circuit wiring and main circuit are wired in parallel, keep distance of 30cr.
or more, or pass each of the wiring through metal conduits. If the control circuit wiring anc¢
main circuit wiring intersect, make sure that they intersect at a right angle.

Inverter output

a) Do not insert a power factor improvement capacitor on the output side of the inver.er.

b) When inserting a magnetic contactor on the output side of the inverter, prepare > seq'lence
control circuit so that the magnetic contactor will open and close after the inverter ..ops.

¢) Connect only the motor to the inverter output. Do not connect through transform: - etc.

Grounding
Always wire the inverter’'s ground terminal. The ground must be accrra"ig to the regulations of
the Country where the inverter is being used .

Inverter output surge voltage (For 400V Series)

The surge voltage applied on the motor side increases depenuing ti.. output cable length, If this
wiring between motor and drive exceeds in 30mts, conne.ta < absorber exclusive for the
inverter output.

DCL

Always short circuit across L+1 and L+2 when rot using thie DCL. (Factory setting state)
When connecting the optional DCL, connect itt. L+1 and L+2.

Twist the wiring to the DCL, and keep the vari. 11 le..yth to 5m or less.

DB unit

When connecting the optional DB un't, follow rig. 2-4 (2) and connect the L+2 and L— for 011L,
011H and larger.

The DB unit and inverter unit wi' both be damaged if the connection is incorrect.

Twist the wiring to the DBR . nit, and keep the wiring length to 3m or less.

Refer to Section 7-4 for d- tails

DB protection

When using the optior -' DB unit, use the DB’s overload detection relay or insert a thermal relay
(76D) to protect tie DER resistor and inverter. Prepare a sequence control circuit to turn OFF the
magnetic contac‘or (MC) on the input side of the inverter or trip the wiring breaker (MCCB) with
trip cail usiny == contact of the DBR unit's overload detection relay or it's thermal relay (76D).

Contacor's co''s
Install a surge absorber on the magnetic contactor or relay coils installed near the inverter.
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2. Installation and Wiring

(b) U2KNO5K5S - U2KNO7K5S

(8) U2KNOOK4S - U2KNO4KO0S

U2KX05KS5S - U2KX07KS5S

U2KX00K4S - U2KX04K0S

(d) U2KX22KO0S

(©) U2KN11KOS - U2KN15K0S

U2KX11KO0S - U2KX18K0S

(e) U2KN18K5S - U2KN37KOS

U2KX30KO0S - U2KX45K <
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2. Installation and Wiring

(f) U2KX55K0S, U2KX75K0S, U2KX90K0S, U2KX110KS

Control terminal

] ¥
T e [ T8
123 4
OJO]OJO] <«—+1—— Aux. terminal changeover
g_@g 380-400V/415-460V
u w L- L1'" |-2+ <4—— Main circuit terminal
(o] (] (o]
DCL
| s
DBR

Power Supply Motor
(white) (Input)  (yellow)(Output)

(9) U2KX132KS, U2KX160KS

Control terminal

| T TRl
1234 )
TBA -« Aux. terminal changeover
@@@@ 380-400V/415-460V
o+ @nn@ 0+ ’
L L+ L+ — Main circuit terminal
L1
(¢] O O Qo]0
DBR
Power Supply Motor
(white) (Input) (yellow) (Output)
(h) U2KX200KS (i) U2KX250KS, U2KX300KS
< ~fro.terminal Control terminal
Ty @/\ | o “Ter
B 12 f’_\ 2 Aux. terminal TBA é203oé -
9 Q changeover e) [6)
380-400V/ —'ﬁ—

415-460V

+O

+O

— Aux. terminal
changeover
380-400V/
415-460V

<« Main circuit
terminal

|!
|I L- L+ L+ o £ (U Vv w L-| |LH |L+
LAy L2 |_3 AR < Main circuit L1 L2 L3 112
J ol||o]]|o o o terminal > (o] o] [o]|o]|of]o]|o

Power Supply Motor Power Supply Motor
(white) (Input) (yellow) (Output) (white) (Input)  (yellow)(Output)
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2. Installation and Wiring

2-4 Precautions for Wiring to the Control Signal

1
2)
3)
4)

5)
6)

7
8)
9)

10)

Separate the main circuit wiring (to terminals L1, L2, L3, L+1, L+2, L—, B, U, V, W) from the other
drive wires and power wires.

Use a 0.25 to 0.75mm2 wire for wiring to the control circuit. The tightening torque must be 0.6Nm.
Use a twisted pair wire or twisted pair shield wire for wiring the analog signals (as the setters and meter).
(Fig. 2-6.) Connect the shield wire to the TB2 COM terminal of the VAT2000.

The wire length must be 30m or less.

The analog output is dedicated for metering only, such as the speed-meter and ammeter.

It cannot be used for control signals such as the feedback control.

The length of the sequence input/output contact wire must be 50m or less.

The sequence input (digital 1/0s), can be selected either sink logic or source logic method by the
short pin (W1). Refer to Table 5-2.

Observe the precautions listed in "Table 5-2 Control input/output circuit”.

An example of the control circuit wiring is given in Fig. 2-6.

The layout of the control circuit terminal block is shown in Fig. 2-7; functions are in Tab, 5.,
Terminals with the same terminal symbol are internally connected.

After wiring, always check the wiring. Do not test control wirings using a megge~ . . 1zzer
ANALOG INPUT
Frequency lPlO 820 Q VAT200r

T3— 415v

setting (voltage)
2KQ, 2w

Frequency oA eeeiiiinny Voltage

Setting (current) Q244Q{> — output
AUX .

(0-10V)

Aux. setting {> load
DC +10V max. 1mA
Ccommon T\ ¥ o W R G
— K 24V
O
Max. 1A 250VAC
or 30V DC
To comply
L with UL
N use at
Max. 0,4A 250V AC 30VAC/DC
o or 1A 30V DC |
Standard Setting oriower
DIGITAL INPUT
- (RRUN)
Free Voltage input N
(5mA per signal)  (FJOG)
S.E Open collector
r (RIOG) Max. 30V DC 50mA
L RYOV (Note 2)
(Notes)

1. Three COM terminals are internally connected.
2. No connection shall be made between RY0 and COM since this section is insulated.
3. This diagram is an example of the sink logic connection. (Refer to Table 5-2.)

Fig. 2-6

* Control terminal (The terminal block is laid out in two rows.)
TB1 TB2

RY24 |RESET| PSI1 | PSI2 | PSI4 |PSOl|PSOE|| PIO | COM | AUX | AM | FM | RC | FA |

1

w

| Run | Ems | rvo | psi3 | psis [pso2|psos|| Fsv | Fsi [ com | com| ra | Fc | Fs |

Fig. 2-7

1
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3. Test Operation and Adjustment

Chapter 3 Test Operation and Adjustment

DANGER

« Always install the front cover before turning the input power ON. Never remove the cover while the
power is ON. There are sections in the front PCB that are charged with high voltages.
Failure to observe this could lead to electrical shocks.

* Never touch the switches with wet hands.

Failure to observe this could lead to electrical shocks.

« Never touch the inverter’s terminals while the inverter power is ON even if the operation is stofpea.
Failure to observe this could lead to electrical shocks.

» Selection of the retry function could lead to unexpected restarting when a fault occurs. Tk.2 machine
may start suddenly if the power is turned ON when the automatic start function is selected. Lu not go
near the machine.

(Design the machine so that physical safety can be ensured even if the machine resic#is.)
Failure to do so could lead to injuries.

« The machine may not stop when a stop command is issued if the deceleraw 2n stop function is selected
and the overvoltage / overcurrent limit function is activated. Prepare 1 se. vate emergency stop
switch.

Failure to do so could lead to injuries.

» Resetting of a fault while the run signal is input could lead tu = .C.'pec ‘ed restarting. Always confirm that
the run signal is OFF before resetting the alarm.
Failure to do so could lead to injuries.

CAUTION

» The heat sink and resistor are heated o high temperatures, so never touch them.
Failure to observe this could lead v . 'ras.

» Do not block the inverter’s verulau.~ holes.
Failure to observe this cou'!leed to fires.

» The inverter operation c.~ ecsily be set from low speeds to high speeds, so confirm that the
operation is within the wolerable range for the motor or machine before making settings.
Failure to dc so ~oula .. \d to injuries.

» Prepare Irolding bran.s when necessary. Holding is not possible with the inverter’'s brake functions.
Failure to <o so could lead to injuries.

« Confirn. the operation of the motor as a single unit before operating the machine.
Fai'ui. to ¢ so could lead to injuries or machine damage due to unforeseen movements.
Alv ?ys | repare a safety backup device so that the machine is not placed in a hazardous situation
.‘hen . error occurs in the inverter.
Failure to do so could lead to injuries or machine damage or fires.
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3. Test Operation and Adjustment

The VAT2000 has several modes of control. Some of these include settings that must be made according
to the power supply and motor constants before actually starting operation.
The method to set VAT2000 basic operation is explained in this section.

3-1 Control selection

The VAT2000 has five modes of control, which can be selected with the parameter (C30-0).
Refer to Appendix 1 Control Specifications Table for details.

(1) VI/f control (constant torque) (C30-0=1) : (Note 1)
V/f control (voltage — frequency control in constant ratio)

(2) VIf control (variable torque) (C30-0=2) : (Note 1)
V/f control (voltage-frequency control in quadratic ratio respect to a variable torque |»ad, such as a
fan or pump)

(3) Speed sensor-less vector control for standard Induction Motors (C30-0 = 3)
Speed or torque vector control of the IM is achieved without sensor

(4) Speed sensor vector control for standard Induction Motors (C30-0 =4, * (Now 2)
Speed or torque vector control of the IM is achieved without sensci.
This is used when a high speed accuracy or fast torque response s re. ‘'ired.

(5) Permanent Magnet drive control (C30-5=5) : (Note 3)
Speed vector control for permanent magnet motors (brush-less typ. ™otors).
The PM motors allow high-efficiency operation in reshec. .o v)e s ndard Induction Motors

(Note 1) The operation panel only displays the param ~ters required for each type control. For example,
when the V/f control is enabled (C30:0 - 1 ur 2) the drive will not display the dedicated
parameters for vector control

(Note 2)  An optional PCB (U2KV23DN1 or DN2) for :iM speed detection is necessary. (Table 7-1.)

(Note 3) An optional PCB (U2KV23DN3) fc - PM speed detection is necessary. (Refer to Table 7-1.)

3-2 Selection of operation mo<~

The VAT2000 operates in '™ “Local” (from the operation panel) and “Remote” (from 1/O terminals)

modes. These modes :an .~ changed with the |XS&| + keys while the motor is stopped. The

<
selected mode= is con ™ed by the LCL LED on the operation panel. Refer to Section 4-1 for details.

For Loca: Mol'e . LCL LED ON
Operation is carried out from the operation panel.

For Remote 11ode : LCL LED OFF
Operation is carried out with the terminal block TB1 input terminals.

| CAUTION

I lake sure that there is no abnormal noise, smoke or odours at this time.
| If any abnormality is found, turn the power OFF immediately.




3. Test Operation and Adjustment

3-3 Flow of Test Operation

|

| Installation and wiring |
|

| Initial power supply | Refer to part 3-4 to 3-6
|

| Setting of rated items |
|

| Automatic Tuning |
|

Test operation with Refer to part 3-7
operation panel

1

Setting of parameters ) )
compatible with Refer to Chapter 5, and perfc 'm test operation with

external control the control input/output trc. 2 the erminal block.

1

Test operation including
external control

|
End of test operation

Fig. 3.1 Test operation procedure

CAUTION

Check that the wiring is cu. ~at

The power supply mi“st «. '=ys be kept in the tolerable range.

Always check tha* the inverter rating and motor rating match.

Always corvect - instan he front cover before turning the power on.

Assign cne worker to operate the switches, etc.

Refer to the Chapter 6 and observe the precautions when changing the set values such as torque
boost A02-C.

o g wDd R
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3. Test Operation and Adjustment

3-4 Preparation for operation

Always confirm the following points before turning ON the power after completing wire.

(1) Remove the coupling and belt coupling the motor and machine, so that the machine can be run as a
single unit.

(2) Confirm that the power supply wire is correctly wired to the input terminals (L1, L2, L3).

(3) When using the 400V Series (X45K0S), confirm that the auxiliary power supply terminal (TBA) s'.c *
right terminals to match the power supply voltage.

For 380 to 400V : Link between 2-3 (factory setting)
For 415 to 480V : Link between 1-2
(4) Make sure that the power supply is within the tolerable range.
(5) Make sure that motor is connected with the correct phase order.
(6) Fix the motor with the specified method.
(7) Make sure that none of the terminal board screws are loose.
(8) Make sure that there is no short circuit state in the terminals caused by \ ire scraps, etc.
(9) Always correctly install the front cover and outer cover before turr.ng . ~ power ON.

(10) Assign an operator, and make sure that the operator operat~s the switches.

3-5 Settings of data before operation

(1) Turn ON the MCCB, and then turn ON the in' 2rter ~ower.
All LEDs will light momentarily on the indiz~*or, >nd then
LI W W w-—=n

feemest T =" will display befor 2 displaying Moy = ="
The "LCL" and "Hz" LED will also light.

(2) Refer to Section 4-5, and confiii, "he rating parameters.

3-6 Automatic tuning

Automatic tuning r ~asures the constants of the connected motor, and automatically adjusts the
parameters sc th7* the sy_tem is used to their maximum performance.

VAT2000 actomatic tuning can be carried out independently for each of the following types of control.
V/f control (cunstant torque) (C30-0=1)
V/f control (variable torque) (C30-0=2)
IM st.co ! set sor-less vector control (C30-0 = 3)
IM"\ ~ctor zontrol with speed sensor (C30-0 = 4)

(N te 1) Adl parameters belong blocks “B” and “C” -like parameter C30-0- are not displayed as default.
Check setting in parameter A05-2 prior set parameter C30-0
(Note 2) The PM motor control, does not have a specific Automatic tuning. Refer to 6-8 for details



3. Test Operation and Adjustment

3-6-1 V/f control (constant torque) (C30-0 = 1),
V/f control (variable torque) (C30-0 = 2) automatic tuning

(1) Automatic tuning

The Auto-tuning for V/f control (constant torque) or V/f control (variable torque) can be performed in
two modes, basic or extended. The mode selection is allowed by parameter (B19-0). (Note 1, 2)

1) B19-0 = 1. Mode 1: V/f control basic adjustment mode (Execution time: approx. 10 seconds).

The drive automatically adjusts basic parameters, such as boost voltage and brake voltage. It
this phase the motor does not rotate.
The following parameters are automatically adjusted by executing Mode 1.

Table 3-6-1
Parameter No. Name
A02-2 Manual torque boost setting
A03-0 DC brake voltage
B02-0, 1 R1: Primary resistance

2) B19-0 = 2: Mode 2: V/f control extended adjustment mode (Executic ~ time. __sprox. 1min.). Use this
method if the motor is completely unloaded only. (No load at m~tor s. aft)

The drive automatically adjusts parameters related to the <.p c. ~ipensation and max. torque
boost. In this phase the motor rotate.

The following parameters are automatically adjustec ny exc ~uung Mode 2.

Table 3-6-2
Parameter No. Nare
A02-2 Manual torgiie be st setting
A03-0 DC brake \ oltage
B02-0, 1 R1: Primary ~~ stance
A02-5 Slip compersation gain
A02-6 Ma . *n-que boost gain

(Note 1) The automatic tuning function (B19-0) cannot be used in modes other than control selected
with the paramew - (C30-0). When C30-0 is set to 1 or 2, the following cannot be selected.

B19-0 = 3: Moue 3: Vector control basic adjustment mode
B1S " = .l Mode 4: Vector control extended adjustment mode

(Note 2) I the bace frequency of the motor is applied on a motor exceeding 120Hz, select Mode 1
(B19-0 = 1). Adjust the slip compensation gain (A02-5) and max. torque boost gain (A02-6)
maaually.
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CAUTION

Precautions for executing V/f control (constant torque) V/f control (variable torque) automatic
tuning

» During automatic tuning, the motor may rotate, so always confirm safety before starting automatic
tuning.

» Separate the motor from the load and machine, etc., and run the motor as a stand alone unit during
automatic tuning.

« Even when Mode 1 is executed, the motor may rotate due to vibration, etc.
If the vibration is large, turn the key immediately to stop operation.

» Always check the safety on the load side before executing automatic tuning, regardless of *he Made 1
or 2 setting.
With Mode 2, the motor will automatically start rotating.

- If the automatic tuning function does not end correctly, always turn the inverter pcwer =+F before
investigating or confirming the operation.

« Automatic tuning can be carried out only in the Local Mode.

« If the motor has an unstable frequency band, automatic tuning may nct e2n. normally. In this case, the
maximum torque boost function cannot be used.

» Always ground the motor and inverter.

« If the load is less than 30% and the fluctuation does not occ , . ton. Mtic tuning can be carried out with
the load and machine connected. However, the perforrance niay not be complete.

« Always carry out automatic tuning before using the .. axi. =1 torque boost function.

» The contact output FLT will function if the automa. = tur, ig does not end correctly. In equipment that
uses this contact, keep the operation of the related a vices in mind.

3-6




3. Test Operation and Adjustment

(2) Automatic tuning operation procedures

The automatic tuning is carried out according the following procedure.

{ Automatic tuning procedures }

v

‘ (1) Preparation ‘

v

‘ Turn power ON, start VAT2000 ‘

v

(2) Select control method
C30-0=1o0r2

v

(3) Inicialize motor constants

|

Can the motor

rotate?

N

v

(4) Input 1 in B19-0, for basic
V/ftuning mode

(4) Input 2 i ©19-

0 fcr:xt;nded
Vi‘unﬂ_c mode

v

(5) Start automatic tuning T

t(6) A ~matic tuning

exuecu.'on

(7) Automatic tuning
Normal completion

<

- N 4
“LCL" LED ElirLJ‘
PV a
Press the or @ kay ‘
| LCL"LED Blinks |
, .
y v

(8) Automatic tuning
with error completion

Stz Display ||

|| “LCD” LED lights stable (not blinking).

v
Automatic Tuning end J

Fig. 3-2  Auto-tuning procedure for V/f control (Constant Torque and Variable Torque)



3. Test Operation and Adjustment

1

2)

3)

4)

5)

6)

4]

8)

Preparation
Separate the motor and load, machine, etc., and confirm the safety on the load side.
Selection of control method

» Set A05-2 to 1. (enables parameter display)
» By parameter (C30-0), select V/f control according the load conditions

V/f control (constant torque) (C30-0 = 1) ( Default value)
V/f control (variable torque) (C30-0 = 2)

Initialisation of motor constants

Input the motor rating nameplate value parameters. Automatic tuning will automatically change the
parameters shown in table 3-6-1 or table 3-6-2.

Table 3-6-3
Parameter No. Name

B00-0 Rated input voltage setting V]
B0OO-1 Max/base frequency simple setting [Hz]
B0O0-2 Motor rated output [kW]
B00-3 Rated output voltage V]
B00-4 Max. frequency [Hz]
B00-5 Base frequency [HZ"
B00-6 Motor rated current Y
B0OO-7 Carrier frequency [k 7l ]

* The max. frequency cannot be set below the base fre yjuc <y, und the base frequency cannot
be set above the max. frequency.

Selection of automatic tuning function

» Set A05-0 to 1. (enables parameter display)
» By parameter (B19-0), select the automatic tL ning 'node according working conditions. Refer to
section 3-6-1 for details.

» The automatic tuning will star when < 2 [ SET | key is pressed.
» During the automatic tuning state, \he LC L LED will blink.

» To abort the automatic tuning. press the key.

Starting automatic tuning

Automatic tuning will sart w. 2n either the key or key is pressed according to the
required rotation diie. “2r . A message indicating starting will appear on the operation panel.

=
To stop, press the @\ key or input the emergency stop signal (EMS) from the terminal block.

* Keys £ “er thai. and are disabled during automatic tuning.

Dunng a.tomatic tuning execution

The rrograssion state can be shown by parameter display D22-0.
Refer 1o section 3-6-4 for details.

N rmal completion of automatic tuning

The "LCL" LED will end blinking, lighting stable, and a message indicating the end will be
L splayed. Refer to section 3-6-1 for the adjustment details.

Abnormal completion of automatic tuning

If the automatic tuning ends abnormally, a error message will appear. Check according to the
error codes. Refer to section 3-6-3 for details.
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3-6-2  IM speed sensor-less vector control (C30-0 = 3) and

IM vector control with speed sensor (C30-0 = 4) automatic tuning
(1) Automatic tuning

The Auto-tuning for the IM speed sensor-less vector control or IM vector control with speed sensor
can be performed in two modes, basic or extended. The mode selection is allowed by parameter
(B19-0). (Note 1)

1) B19-0 = 3: Mode 3: Vector control basic adjustment mode (Execution time: approx. 30 seconds)

The drive automatically adjusts basic parameters for vector control.
The following parameters are automatically adjusted by executing Mode 3.

Table 3-6-4

Parameter No. Name
B01-8 No-load output voltage
B02-0, 1 R1 : Primary resistance
B02-2, 3 R2 : Secondary resistance
B02-4, 5 Lo : Leakage inductance
B02-6, 7 M’ : Excitation inductance

2) B19-0 = 4: Mode 4: Vector control expanded adjustment mode: (E.. =cuwon time: approx. 1 minute)

This mode is selected for constant power range operation _. “/. (\cte 2)
The following parameters are automatically adjusted by . <ecu. ng Mode 4.

Table 3-6-5

Parameter No. Name -
B0O1-9 No-load output volte. Ye
B02-0, 1 R1 : Primarv res, tance
B02-2, 3 R2 : Secoldary resistance
B02-4, 5 Lo : Leakay. " Jductance
B02-6, 7 M’ _: EXcita**an inductance
B34-0to 7 M v...'2le compensation table

(Note 1) The automatic tuning function (B19-0) cannot be used in modes other than control selected
with the parametc. ‘C30-0). When C30-0 is set to 3 or 4, the following cannot be selected.

B19-0 = 1: Moue 1: V/f control basic adjustment mode
B15-0 = 2: Mode 2: VIf control extended adjustment mode

(Note )

V'hen tne motor works under constant power operation, the excitation inductance
fluctuation must be compensated.

Assign the operation range to the reference speed table in B33-0to 7.

I lote that the motor will rotate to the max. speed in this case, so take special care to safety.

M B..9-0 = 5: Mode 5: Vector control adjustment mode when load exceed of 10%

\/hen the load is higher than 10% or there are fluctuations, is possible to perform Autotuning
fullowing procedure shown below,

1 Adjust manually motor equivalent data parameters B02-0 to 9. R1: primary resistance, R2’:
Secondary resistance, Lo: Leakage inductance, M”: Excitation inductance.

2 Execute Autotuning procedure shown in page 3-11, but entering 5 in parameter B19-0.

Autotuning adjust the no load voltage parameter, improving Vector performance from manual
adjustment

3-9
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CAUTION

Precautions for executing IM speed sensor-less vector control or IM vector control with speed
sensor automatic tuning

» During automatic tuning, the motor may rotate, so always confirm safety before starting automatic
tuning.

» Separate the motor from the load and machine, etc., and run the motor as a stand alone unit during
automatic tuning.

» The motor may vibrate and rotate during automatic tuning.
If the vibration is large, turn the key immediately to stop operation.

» Always check the safety on the load side before executing automatic tuning. The motor wii’
automatically start rotating during automatic tuning.

« If the automatic tuning function does not end correctly, always turn the inverter povi=r = ~F vefore
investigating or confirming the operation.

« Automatic tuning can be carried out only in the Local Mode.

» Always ground the motor and inverter.

 If the load is less than 10% and the fluctuation does not occur, autom ti< w »ing can be carried out with
the load and machine connected. However, the performance ma' nu. be _omplete.

« |If the load is higher than 10% or the fluctuation occur, autom:ztic v ning, can be carried out entering
motor data manually and setting B19-0=5. Chek section 3-¢ =

» The contact output FLT will function if the automatic turiing does not end correctly. In equipment that
uses this contact, keep the operation of the related _~vic =~ "1 mind.
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3. Test Operation and Adjustment

(2) Automatic tuning operation procedures
The automatic tuning is carried out according the following procedure.

[ Automatic tuning procedures

!

(1) Preparation

!

Turn power ON, start VAT2000

!

(2) Select control method
C30-0=30r4

\

(3) Initialize motor constants

!

Constant output
operation

A4
(4) Input 3 in B19-0, for basic (4) Input 4 in B19-0,cr e."enued
Vector control tuning mode Vector Control tLoi Mo

4 J
*LCL" LED Blinks |

A4

(5) Start automatic tuning

Press the or keyJ
[ “Lce 0 Binks ||

A 4
(6) Automatic tunn

execution N
|
__
M v
(7) Auton.~ ic tuning (8) Automatic tuning " Fi=i=— Display "
Norinal completion with error completion

< |
€

" “LCD” LED lights stable (not blinking). ||

v

| Automatic Tuning end ]
(9) Set and adjust * The Speed regulator (ASR) must be
according to system manually adiusted in Vector Control

Fig. 3-3  Automatic tuning procedures for sensor or sensorless vector control (for
Induction motors)
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3. Test Operation and Adjustment

1) Preparation
Separate the motor and load, machine, etc., and confirm the safety on the load side.

2) Selection of control method

» Set A05-2 to 1. (enables parameter display)
» By parameter (C30-0), select V/f control according the load conditions

IM speed sensor-less vector control (C30-0 = 3), ( Default value)
IM vector control with speed sensor (C30-0 = 4)

* The default value is V/f control (constant torque) (C30-0 = 1).

3) Initialisation of motor constants

Input the motor rating nameplate value parameters. Automatic tuning will automatically ¢ ~ange the
parameters, so it is recommended to write down the values set in table 3-6-4 or table 3-6-5.

Table 3-6-6
Parameter No. Name 1
B0O1-0 Rated input voltage setting V] |
BO1-1 Motor rated output [kwW]
B0O1-2 No. of motor poles [P 1
B0O1-3 Rated output voltage I
BO1-4 Max. speed ['nir»qj
B0O1-5 Base speed [min-1]
B01-6 Motor rated current [A]
BO1-7 Carrier frequency TkHz] : (Note 1)
BO1-8 No. of encoder pulses [P/R] : (Note 2)

* When the motor works under constant po ‘er vperation, the excitation inductance fluctuation
must be compensated.
Assign the operation range to the tauie re: “rence speed in B33-0to 7.
Note that the motor will rotate to tt = ma'.. speed in this case, so take special care to safety.

* The max. speed cannot be set below the base speed, and the base speed cannot be set
above the max. speed.

(Note 1) During IM speea sensc -less vector control (C30-0 = 3), it is recommended to set the
carrier freque’ ~v 17 10KHz to improve the current detection accuracy.
(Note 2) Always entrr ericue 2r pulse numbers when using the speed sensor.

4) Selection of autcmatic tuning function

» Set ACL 2 tc 1. \enables parameter display)
* by peramete. (B19-0), select the automatic tuning mode according working conditions. Refer to
sectior. 3-6-2 for details.

« The automatic tuning will star when the key is pressed.

Du.ing the automatic tuning state, the LCL LED will blink.
« To abort the automatic tuning standby state, press the key.
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3. Test Operation and Adjustment

5) Starting automatic tuning

Automatic tuning will start when the key or key is pressed according to the required
rotation direction. A message indicating starting will appear on the operation panel.

To stop, press the key or input the emergency stop signal (EMS) from the terminal block.

* Keys other than and are disabled during automatic tuning.

6) During automatic tuning execution

The progression state can be confirmed with D22-0.
Refer to section 3-6-4 for details.

7) Normal completion of automatic tuning

The "LCL" LED will end blinking, lighting stable, and a message indicating the end \ !l b2
displayed. Refer to section 3-6-2 for the adjustment items.

8) Abnormal completion of automatic tuning

If the automatic tuning ends abnormally, a message will appear. Inv _s.qate and check according
to the error codes. Refer to section 3-6-3 for details on the error co. =s.

9) Additional settings and adjustments

There are some parameter related to load condition or r= juire 1 rcsponse control which should be
adjusted manually. The main parameters are shown helo.

* A10-0: ASR response . Set the spez ' contro res;.onse in [rad/s] unit.
If the spee tracking is slow, increase this value.
Note t- tif >'=,alue is too high, hunting may occur.
A10-1: Machine time constant 1 : Set ‘e tin ~ required to accelerate from zero to the base
sz ed . ith'the rated torque.

Tm [msec] = 10.968 x J [kgmz] »x N be se [rpm]/Power [W]

J - Total iriertia [kam]
N base : Basc ~nead [rpm]

A10-2: Integral time constar.. compensation coefficient:
Increase the compensation coefficient if the
overshooting is high during speed control.

* A10-3: AS drive torque limit . Increase if a higher drive torque is required.
» A1C-4: "SR rey 2nerative torque limit  : Increase if a higher regenerative torque is
required.

9) Adjustmert for Induction Motor, sensorless vector control
Adjust the following items, to improve accuracy

* Fine adjustment of primary resistance
With motor unloaded, run the motor at the minimum speed to be used, and finely adjust the
primary resistance (B02-0,1). For Forward run, adjust so that D11-4 (ASR output) is near zero
on the positive side. (Note that B02-0 can be set during run but B02-1 can not)
Make sure that the D11-4 does not reach the negative side during forward run.

» Adjustment of estimated speed integral gain

Confirm that DO0-3 (motor speed on % units) is stable (+1% or less) during trial operation. If not
decrease (approx. half) the speed estimated proportional gain (B31-1)
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3. Test Operation and Adjustment

3-6-3 Automatic tuning error messages

If automatic tuning ends abnormally, the drive will display an error code, Fi=i=—. The error codes “~
are defined in the below table.

(]}

Code

Cause and remedy

n=1

1. The motor may not be connected correctly.
Check motor connections.

2. The B0OO or BO1 parameters may not be set correctly
Check the parameter setting.

n=2

1. The BOO or BO1 parameters may not be set correctly
Check the parameter setting..

n=3

1. The motor may not be separated from the load.
Separate the motor from the load

Increase the acceleration ramp time (A01-0)
Decrease the acceleration ramp time (A01-1)
If the motor vibrates, increase the torque stabilising gain (B18-2)

n=4

Ll Ea

The motor may not be separated from the load.
Separate the motor from the load

2. If the motor vibrates, increase the torque stabilising gain (B18-.¢)

n=5

When the motor does not stop:
1. Increase the acceleration/deceleration ramp time A01-0, AC1 '
When the motor stops:

1. The BOO or BO1 parameters may not be set correcu,
Check the parameter setting.

n=6

1. The B0O or BO1 parameters may not be set Jrr'ectly
Check the parameter setting.

3-6-4 Automatic tuning progression state display

Details on the progression state of autom:tic tuniiig can be confirmed with the monitor parameter:

D22-0 display.
0 ﬁ 0 U ' , ' , ' ’ | Uppe. . Steps required for tuning
U UOU UOU UO U 'O , 'O 1" Lu.orine: indication of completed steps

A blinking LED indicates that the step is currently
being executed
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3. Test Operation and Adjustment

3-7 Test operation with operation panel

The test operation with the operation panel is performed with the following procedure.

CAUTION

Make sure that input signals to digital Inputs, RUN, EMS, PSI1 ~ 5 terminals are OFF

(1) Turn ON the power supply.
AII LEDs will light momentarily on the display, and then
'memmeet AT =" and "o = ="will be sequentially
displayed.
The "LCL" and "Hz" LED will also light.
Set the parameter C02-0 to 3 (panel fixed); it will enable
the speed setting from the operation panel. Refer to

section 4-5 for details on changing the parameters.

CAUTION

The motor will run. Confirm the safety around the motor before start

(2) Press the ‘ key.

The “FDW” LED will light and the display will change fron. “z,,” = " to “}{_{.I_}i_{". This is because the
local setting frequency (A00-0) is set to 10Hz as the de/~ . _=tti
CHF =K

1. Did the motor run?
2. Isthe run direction correct? Check the wirir ¥ anc operation if abnormal.
3. Is the rotation smooth?

(3) Pressthe key and coriin. that the motor runs in reverse.
(4) Pressthe key . 7 stop wie motor.

(5) Pressthe (™) key. e motor will forward run at 10Hz.

(6) Press the ey key once. The display will alternate between "={JJ{_} - {i" and "}{_!. 131"
(7) Prest the key once.
The Adisplay will stop at "}{_i.i_1i_", and the last digit will blink. Now the value set in parameter A00-0

may be changed.
The digit to change can be selected with the |—=| key. The output frequency (digit value) can be

P
increased / decreased with the @ knob.
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3. Test Operation and Adjustment

Py
(8) Move the digit with the key, and using the @ knob, raise the frequency to 50Hz. Then, press

the key. The new value is stored and output frequency will rise to 50Hz.

CAUTION

A 10-second acceleration and 20-second deceleration ramp time are set as defaults. The motor v‘v/illglowly
increase its speed to the set value. Increase the speed by approx. 10Hz steps at a time with the @ |
knob. |

— —

(9) Press the key when the motor speed reaches 50Hz. The display will decrease to 0.Ue 1 20

seconds. The "FWD" or "REV" LED will blink for two seconds while the DC-brake is a, ~'i= 1 and the
motor will stop.

(10) Pressthe key to test the reverse run.

This completes the test operation with the operation panel.
Refer to Chapter 4 and make the adjustments according to the “'ser appiication.
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4. Operation Panel (Keypad)

Chapter 4 Operation Panel
4-1 Details of operation panel

The configuration of the operation panel is shown in Fig. 4-1.

Display
(7-seament LEDs of 5 digits) o
Minus polarity Unit Indications
(LED) — (LEDs)
; v
V23-0P1 v
v Hz
P NI N I I Y B
PR S N S S S %
min*
Status indication >
(LEDs)

Parameter operation
Knob

Parameter operation
Keys

— |
L < { o ] [MOD] < Mode Key
Re® 6

= PPE II:

Operation Keys

Fig. 4-1
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4. Operation Panel (Keypad)

The functions of each section are shown in Table 4-1.

Table 4-1 Functions of operation panel

Status indications LEDs

FWD (Forward) [The drive is running in the (When both LED’s blink simultaneously, it indicates that DC
forward direction. Brake or pre-excitation is in action.
REV (Reverse) |The drive is running in the If only the 'FWD or REV_ LED blinks, this |nd|c§1tes that a
O command in the reverse direction has been received, and
reverse direction. O i
the drive is decelerating. -
FLT (Fault) The drive has detected a fault and has stopped. The drive can be reset from the |
Operation Panel (STOP + RST/MOD) or from the terminal block (RESET signal) A
LCL (Local) The drive is in the Local Mode and can be operated from the Operation Panel (F VD,
REV and STOP only). When “LCL” LED is off, the drive is in the Remote Made anu can
be controlled from the terminal block (sequence input signals). To change I.'ades
between Local and Remote, press + —L-:—L- .
Unit indication LEDs

HzA%min -

Indicates the unit of the parameter value shown on the dis~ay.

Minus polarity indication LED

Lights for negative numbers.

Operation keys

Starts the drive in the forward direction. (in o= _. Mou ~.only)

Starts the drive in the reverse directian. “n. 1 hcal Mode only)

69D

Stops the drive. The motor w1 2ithe - coast to a stop or ramp down to a stop as selected
on C00-1.

& &
<

Changes control Modes from Local to Remote, or vice-versa. When the drive is in Local
Mode, "LCL" LED is on. (Not.)

RST

Resets a fault, F. ™ Li=D changes to OFF.

Parameter operation

keys Param.>' operation knob

RST
(Mode)

SET

Changzs disp.ay blocks sequentially in the following order.
Mc. *ar, Parameter-A, Parameter-B, Parameter-C, Utility mode-U

k.= Parameter number or set its values.

increases Parameter Block.
Increases Parameter Number or its values.

©

Decreases Parameter Block.
Decreases Parameter Number or its values.

Lo

Param. |Changes Parameter Block for the desired Parameter. To change to the next
select N . O .
Block up, turn @ first. For the next Block down, turn first.
Value Moves the cursor to the desired digit for adjustment.
change |The cursor is on the blinking digit.

(Note) As default the drive is set so that a Local/Remote selection is disabled while the drive is running. Even
while the drive is at a stop, changeover cannot be made if operating commands such as RUN, JOG,

etc., are ON

at the terminal board. This lock can be released by parameter C09-2.
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4. Operation Panel (Keypad)

4-2 Modes and parameters

The parameters to be used differ depending of the control mode (C30-0). The parameters included are
for the V/f control (constant torque and variable torque), IM vector control (sensor-less and with sensor for
induction motors) and PM vector control (for PM motors).

These parameters are grouped into Modes and Blocks according to their functions and frequency of

usage.

4-2-1 VIf control (constant torque) and V/f control (variable torque)

The configuration of the

Mode

parameters is shown in Fig. 4-2.

Monitor mode

: Monitors (displays) the internal status.

RST
MOD

z
)
(e

,_
o
Q

=
D
<

—rBIo -k-A Parameter Mode

Frequency setting

knob

:L@

Acceleration/deceleration time

or

Torque boost

LCL
<

DC brake

Custom parameters

key

— Block B,C parameter skip

Output frequency monitor (d00-0~1)
Frequency setting monitor (d01-0~1*
Current monitor (do2-0° ™
Voltage monitor (dC3-0~3)
Sequence status \.04-0~2)
Minor fault monitor (dOF-0)
Pattern run monitor (d06-0~1)
Multi-pump operation-. aniv.~ - (d07-0~1)
Extend monitor (d20-0, 2) Fault history reference
. Parameter reference,
Iﬁ_’jﬁl change
YW A .
knob .
Mainterie. \ce monitor (d21-0~3)
Automtic tuning (d22-0)
Lardware monitor (d30-0~1)

. Parameters changed frequently during the normal usage

(A00-0~1)
(A01-0~1)
(A02-0~6)
(A03-0~1)
(A04-0~7)
(A05-0~2)

(Continued on next page)

Fig. 4-2 (1) Parameter configuration
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4. Operation Panel (Keypad)

(Continued from previous page)

— | Block-B Parameter Mode . Parameters changed infrequently during the normal usage
RST
MOD
. Basic function settings .
Output rating (B00-0~7)
Motor circuit constant (IM) (B02-0~1)
Frequency skip (B05-0~5)
Ratio interlock setting (B06-0~3)

o b e e J
® Acceleration/deceleration time (B10-0~5)
knob Program frequency setting (B11-0-
or V/f Middle Paint (B17-(--3)
Over current limit (6.R-0~b)

% Automatic tuning function 1219 )
key Output rating (dual drive) ‘B2U-0~5)
Frequency setting (dual drive) (B21-0~1)
Acceleration/deceleration time (dua’ drive) (B22-0~3)
Torque boost (dual drive) (B23-0~1)
DC brake (dual drive) (B24-0~1)
Overcurrent limit (dual dr>/e) (B25-0~1)

I . 1N aESEREs

Software option appli~ation (B40-0~1)

Program ram,. ~cceleration (B41-0~7)

Progra:n ran., — deceleration (B42-0~7)

PID Tanwol (B43-0~4)

i *i-cump control (B44-0~3)

Traverse run (B45-0~6)
—— Attern Run (B50-0~B59-3)

(Continued on next page)
Fig. 4-2 (2) Parameter configuration



4. Operation Panel (Keypad)

(Continued from previous page)

—| Block-C Parameter Mode | : Parameters changed infrequently during the normal usage
RST
MOD @ ____________________
knob , Basic function settings
Control Methods (C00-0~7)
or Start/stop frequency (C01-0~1)
oL Various setting input selection (C02-0~1)
h| Sequence input terminal function -1 (C03-0~8)
key Sequence input terminal function -2 (C04-0~9)
Sequence input terminal function -3 (C05-0~7)
Analog input terminal function (C07-0~5)
Automatic start setting (C08-0)
Parameter Protection/Operation Locks (C09-0~4,6,7)
Custom parameter register (C10-0~7)
Operation panel mode setting (C11-G,1.9)
Setting input terminal function (C1=-C-4)
Output terminal function (C.3-0~b)
Meter output gain 14 0-41)
Status output detection level (C. "-0~4)

Start Interlock (C20-0~3)
Retry/pick-up (C21-0~3)
Overload (C22-0~2, 4)
Start/Stop frequency ove 'nad lval drive) (C23-0~4)
High efficiency operati. 1 (C25-0~1)
Standard serial comiaunications (C26-0~2)
. Hardware coticn fur.ction setting
Control . e seiection (C30-0)
Main citcuit opuon selection (C31-0~1)
PC ~ral'el interface option (C32-0~2)
SoMuence output terminal option (C33-0~1)
Serial mterface option (C34-0~5)

— F rofibusDP Interface (C35-0~1)

— | Lility mode U
—  Parameter Control (U00-0)

‘Niote) At the default setting, only the basic functions are displayed, but the extended function, software
option function, hardware option function parameters are skipped.
Thus, to display these parameters, change parameter A05-0 to 3 (parameter B, C block skip
setting), so that the target parameters are displayed.

Fig. 4-2 (3) Parameter configuration



4. Operation Panel (Keypad)

4-2-2 Speed sensorless vector control, and vector control with speed sensor (IM)

The configuration of the parameters is shown in Fig. 4-3.

Mode

Monitor mode

@
knob

or

LCL

key

Motor speed monitor
Speed setting monitor
Current monitor
Voltage monitor
Sequence status
Minor fault monitor
Pattern run monitor
Multi-pump operation monitor
Torque setting monitor
Slip

Extended monitor

Maintenance monitor
Automatic tuning
Hardware monitor

Block-A Parameter Mhde

@
knob
CY‘
=)\

<

key

|
(Con. »Jeu n next page)

Spec ™ setting

+ cceleration/deceleration time
DC brake

Custom parameter

Block B,C parameter skip
ASR control constants

ACR control constants

: Monitors (displays) the internal status.

(d00-0~2)
(d01-3~4)
(d02-0~5)
(d03-0~3)
(d04-0~4)
(d05-0)

(d06-0~1)
(d07-0~1)
(d11-0~5)
(d12-0)

(d20-0, 7,
&)

Knob

change

‘d21-0~3)
(d22-0)
(d30-0~1)

. . Parameters changed frequently during the normal usage

(A00-2~3)
(A01-0~1)
(A03-1~2)
(A04-0~7)
(A05-0~2)
(A10-0~5)
(A11-0~3)

Fig. 4-3 (1) Parameter configuration

Fault history reference
Parameter reference,



4. Operation Panel (Keypad)

(Continued from previous page)

—| Block-B Parameter Mode . Parameters changed infrequently during the normal usage
@ E Basic function settings E
knob Output rating (B01-0~9)
or Motor circuit constant (IM) (B02-0~9)
Ratio interlock setting (B06-0, 4~6)
Co I .
key E Extended function setting E
Acceleration/deceleration time (B10-0~5)
Program frequency setting (B11-0~8)
Digital setting (B13-0~7)
Dead band setting (B14-0)
Machine time constant setting (B1Z-C
Overcurrent limit (B11-0~6)
Automatic tuning function L19-1)
Output rating (dual drive) ‘220-0~5)
Frequency setting (dual drive) (B21-0~1)
Acceleration/deceleration time (dual dri-~} (B22-0~3)
Torque boost (dual drive) (B23-0~1)
DC brake (dual drive) (B24-0~1)
Overcurrent limit (dual dri. =) (B25-0~1)
Speed control extenc: Tunctic > (B30-0~8)
Sensorless control fu atio’| (B31-0~3)
Vector control compensations (B32-0~4)
Table referer. .~ <oeed (B33-0~7)
M fluctr-ativ. . ~ompensation (B34-0~7)
E ~aftware option function settings E
Loftware option application (B40-0~1)
-~ kiogram ramp - acceleration (B41-0~7)
Program ramp - deceleration (B42-0~7)
-— PID Control (B43-0~4)
Multi-pump control (B44-0~3)
[ Traverse run (B45-0~6)

I Pattern Run (B50-0~B59-3)

(Cuntinued on next page)
Fig. 4-3 (2) Parameter configuration



4. Operation Panel (Keypad)

(Continued from previous page)

—| Block-C Parameter Mode | : Parameters changed infrequently during the normal usage

. Basic function settings

N
® Control method (C00-0~7)
knob Various setting input selection (C02-0~8)
Sequence input terminal function -1 (C03-0~8)
or Sequence input terminal function -2 (C04-0~9)
e Sequence input terminal function -3 (C05-0~9)
< Sequence input terminal function -4 (C06-0~8)
key Analog input terminal function (C07-0~9)
Automatic start setting (C08-0)
Parameter protection/Operation Locks (C09-0~7)
Custom parameter register (C10-0~7)
Operation panel mode setting (C11-0,1.3,
Setting input terminal function (C12-(~2y
Output terminal function (C1.-C-5)
Meter output gain (C.1-0~1)
Status output detection level \15--4)

Start interlock (C20-0~3)
Retry/pick-up (C21-0~3)
Load setting (C22-0~2,4)
Start/stop frequency overle_.* (o ~' urive) (C23-0~4)
Speed detection error me. nitor (C24-0~3)
High efficiency operati. 1 (C25-0~1)
Standard serial comiaunications (C26-0~2)

Control 1o e selection (C30-0)
Main ciruit opuon selection (C31-0~1)
PC r..nlel interface option (C32-0~2)
Sce'ence output terminal option (C33-0~1)
Serial interface option (C34-0~5)
rofibus Interface Option (C35-0~1)

— - Encoder setting (C50-0~2)

— | Utility mode U
— Parameter Control (U00-0)

(vote) At the default setting, only the basic functions are displayed. The extended function, software
option function, hardware option function parameters are skipped.
Thus, to change these parameters, change parameter A05-0 to 3 (parameter B, C block skip
setting), so that the target parameters are displayed.

Fig. 4-3 (3) Parameter configuration
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4-2-3 PM Motor control mode

The configuration of the parameters is shown in Fig. 4-4.

Mode

Monitor mode

@
knob

or

LCL

key

Motor speed monitor

Speed setting monitor
Current monitor

Voltage monitor

Sequence status

Minor fault monitor

Pattern run monitor
Multi-pump operation monitor
Torque setting monitor

Extended monitor

Maintenance monitor

Hardware monitor

Block-A Parameter Mhde

o

©

knob
CY‘

=)\
<

key

(C ~tinued on next page)

Spec ™ setting

+ cceleration/deceleration time
DC brake

Custom parameter

Block B,C parameter skip
ASR control constants

ACR control constants

ACR control constants (PM)

: Monitors (displays) the internal status.

(d00-0~2)
(d01-3~4)
(d02-0~5)
(d03-0~3)
(d04-0~4)
(d05-0)

(d06-0~1)
(d07-0~1)
(d11-0~5)

(d20-0, 7,

)

Knob

change

‘d21-0~3)

(d30-0~1)

. . Parameters changed frequently during the normal usage

(A00-2~3)
(A01-0~1)
(A03-1~2)
(A04-0~7)
(A05-0~2)
(A10-0~5)
(A11-0~3)
(A20-0~3)

Fig. 4-4 (1) Parameter configuration

Fault history reference
Parameter reference,



4. Operation Panel (Keypad)

(Continued from previous page)

—| Block-B Parameter Mode . Parameters changed infrequently during the normal usage
@ E Basic function settings E
knob Output rating (B01-0~9)
or Motor circuit constant (IM) (B03-0~5)
Ratio interlock setting (B06-0, 4~6)
Co I .
key E Extended function setting E
Acceleration/deceleration time (B10-0~5)
Program frequency setting (B11-0~8)
Digital setting (B13-0~7)
Dead band setting (B14-0)
Machine time constant setting (B1Z-C
Overcurrent limit (B11-0~6)
Output rating (dual drive) ‘220-0~5)
Frequency setting (dual drive) (B21-0~1)
Acceleration/deceleration time (dual dri-~} (B22-0~3)
Torque boost (dual drive) (B23-0~1)
DC brake (dual drive) (B24-0~1)
Overcurrent limit (dual dri. =) (B25-0~1)
Speed control extencieu func ‘an (B30-0~8)
Vector control compensations (B32-1, 2, 4)
Voltage coiu ' constant (PM) (B35-0~5)
Demagneu.. > current table (PM) (B36-0~4)
E ~aftware option function settings E
Loftware option application (B40-0~1)
-~ kiogram ramp - acceleration (B41-0~7)
Program ramp - deceleration (B42-0~7)
-— PID Control (B43-0~4)
Multi-pump control (B44-0~3)
[ Traverse run (B45-0~6)

I Pattern Run (B50-0~B59-3)

(Cuntinued on next page)
Fig. 4-4 (2) Parameter configuration
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(Continued from previous page)

— | Block4C Parameter Mode | : Parameters changed infrequently during the normal usage

. Basic function settings

N
® Control method (C00-0~7)
knob Various setting input selection (C02-0~8)
Sequence input terminal function -1 (C03-0~8)
or Sequence input terminal function -2 (C04-0~9)
e Sequence input terminal function -3 (C05-0~7, 9)
< Sequence input terminal function -4 (C06-0~8)
key Analog input terminal function (C07-0~9)
Automatic start setting (C08-0)
Parameter protection/Operation Locks (C09-0~7)
Custom parameter register (C10-0~7)
Operation panel mode setting (C11-0,1.3,
Setting input terminal function (C12-(~2y
Output terminal function (C1.-C-5)
Meter output gain (C.1-0~1)
Status output detection level \15--4)

Start interlock (C20-0~3)
Retry/pick-up (C21-0~3)
Load setting (C22-0~2,4)
Start/stop frequency overle_.* (o ~' urive) (C23-0~4)
Speed detection error me. nitor (C24-0)
High efficiency operati. 1 (C25-0~1)
Standard serial comiaunications (C26-0~2)

Control e e selection (C30-0)
Main ciruit opuon selection (C31-0~1)
PC r..nlel interface option (C32-0~2)
Sce'ence output terminal option (C33-0~1)
Serial interface option (C34-0~5)
= rofibusDP interface (C35-0~1)
L Encoder setting (C50-2)
Encoder setting (PM) (C51-0~2)

:-Ut...ty mode U

Main circuit option selection (U00-0)

(Note) At the default setting, only the basic functions are displayed. The extended function, software
option function, hardware option function parameters are skipped.
Thus, to change these parameters, change parameter A05-0 to 3 (parameter B, C block skip
setting), so that the target parameters are displayed.

Fig. 4-4 (3) Parameter configuration
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4-3 Changing modes (block parameters)

There are five modes of display on the operation panel. The mode (or block) displayed will change each

RST
time when the key is pressed.

The monitor mode parameters , = {. :

: ' i-' ) - are the entries into the Extended Monitor Mode.

SET
RST
MOD Dnn-m S0 —
W _
Monitor mode p{ Fault histary |y
readirz
A —
SET
jlﬁ - —
el ",| Non-~sfault |y

MOD payameter list| ameter list
RST l
MOD

E~ended monitor Mode

v

RST RST RST_ G
MOD MOD MOD Y
Block-A Block-B _ | Block-C | Utiity
parameter |— | parameter > parameter > ~oue-U
mode mode mode I (Ut d
] ] ] L A tility mode
Ann-m Bnn-m Cnn-m 1-m for future use)

| s W ]

Changing Modes

Fig 4-4 Farameter mode changeover
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4-4 Reading parameters in monitor mode

1) Refer to section 6.1 for the Parameters that can be read in Monitor Mode. Note this is for the case of
V/f control (default setting C30-0=1).
2) The following is an example for reading the output current as a percentage and then showing the
output frequency as Hz.
Keys Display Explanation |
(@) o _
InNENRNY Hz =i -1_t: Output frequency
(2 —L-:—L- Y, r,; f ';—; Parameter block changes to d01 blocl .
ouo T
®3) —L-:—L- S07-0 Parameter block changes to A0 wiock.
o — )
(4) @ A07- ! Parameter number incre. =es.
! . )
— After one se ~ond, he display will show the output
(5) =Tt
T | % current 22 a pu ceritage.
*70
6 © Par met ber d
(6) P ar xmete r number decreases.
T ¥
(7) —L-:—L- A07- 1 ! Parameter block number decreases.
@) |- T TR Parameter block number decreases again
< i .
l
% After one second, the display will show the output
(9) F I
RNy Hz frequency as Hz.
(__ v
4) Press ! ST | to show the Parameter Number on the -~ ,I',l ,I"l - ,l’lt —
display \hile monitoring. - 1 - @'
ol -0 S
5) 7.C0S _‘:L_ repeatedly to return to =|{7}{7} - ! from (5) as Ty s \
. : . (171 7 1
Lhowa in the right sequence. [N e N} T
thog BO
403-0 -
L L R
' g B0
Jdo4-0 =
Lt L L N
t g B0
I <
I I A N
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4-5 Reading and adjusting block-A & B & C parameters

1

Refer to Sections 6-2 to 6-5, for the details of the Block-A, B and C parameters.

2) The below shown example is valid if the V/f control (constant torque) is enabled, (C30-0=1).

This example is for changing "maximum output frequency (Fmax) (i={_{{_} —'=)" in Block-B

parameters, and then for changing "DC Breaking Time (M_} = —

1)" in Block-A parameters

]

Explanation

frequency (Fmax) from 50.0 (default value) t¢ 60.0 B

Keys Display
Change the Parameter: B00-4 (maximum output
o
Ny
RST "Hz
@ oo o _ I
P [
RST
@) |vop
o
@ O
A N BN
[N i
Lt
[ ]
JLen
(4) SET
(Note 2) |
o
3 u.ﬂ |
J
< rirt
(5) SO0
2 times - '
=\ A . U
(6) @ 1
| ‘ Loy
T Y
I ‘ [N i
(7) SETW
— Lt
=
oL

(In Monitor Mode)

Changes to the Block-A Paraineter setting Mode.

Changes to the Bloc: B F. .ameter setting Mode.

Increase the [sara 1e..r No. from parameter BOO-0
to BOO-4.

The aisplay will alternate between Parameter
Nui 2ber B00-4 and the present setting value 50.0.

| The preset setting value will display.

En. hle the value to be changed.

Press two times to move the flicker to the digit

that is to be changed.
(Note: Parameter BO0-4 cannot be changed while
the inverter is running.)

Change the flicker digit from 5 to 6.

Fix the data.
The change of Parameter B00-4 to 60.0 will be
completed.

The display will alternate between the Parameter
Number B00-4 and the present value.
(Parameter Number Changing Mode.)
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Keys

Explanation

Change the parameter A03-1 (DC Breaking Time) from 2.0 (default value) to 3.5.

RST

®) |wop
9) |ves
(10) |=
(11)
(12) |-
3 times
(Note 1)
1 (9
(14) SET
(Note 2)
(15) |4~

as) (°)

(17) LCL
» (3

.
ORI

Display
| S I B R N
[ i
i F
[ i
AR T
[ i
AT F
[ i
T F1
[ N [
i o !
e i
Lot
iy
f
1
4
Er;
A
an
i
7.4]
[ 3
35
L
|, 5 R B
| e !

(In Block-B Parameter Setting Mode)

Changes to the Block-C Parameter Setting Mode.
Changes to the Utility Mode. (For future use)
Changes to the Monitor Mode.

Changes to the Block-A Parameicr Setting Mode.

Increase the Parameter 3lc *k N mber from A0O to
AO03.

The display w™.. _ 'tei ~=.e between Parameter
Number AOZ 1 anc the present value 2.0.

Enak! the va.ue tJ be changed.
The preset setting value will display.
(o

F. 2SS ]—L- once to move the flicker to the digit that

.~ to be changed.
Change the flicker digit from 2 to 3.

Move the flickering digit to the digit to be changed
Change the flicker digit from O to 5.

Fix the data.

Changing of parameter A03-1 to 3.5 will be
completed.

The display will alternate between the Parameter
Number A03-1 and the present value.
(Parameter Number Changing Mode.)

(Nc = 1) ‘Nhen the Block Number is changed by , it will change to the next Block Number either up

or down according to @ , @ turned immediately before.

(Note 2) If - i_l— (RUN) displays while the parameter is being set in (4) and (14), the parameter is one of
those that can only be changed while the inverter is stopped. In this case, stop the motor first,

and then press again.
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4-6 Reading the changed parameters (Non-default value parameter list)

1) The Monitor Parameter d20-2 is the entry into the Block-A, B and C Non-Default Value Parameter

Listing Mode.

2) In this Non-Default Value Parameter Listing Mode, the display will show the Block-A, B and C
Parameters that have different values from their default values. These Parameter values can also be
read and changed in this mode.

3) The below shown example is valid if the V/f control (constant torque) is enabled, (C30-0=1). This is
an example for reading C14-0 (FM output gain) and changing its value.

Keys Display Explanation —l
LT o b .
v T R R (In Block-B Parameter Setting Mode)
1) |wos
v :,_— SS - S Change to Block-C Parameter settinqg I\.ode.
@) |won
f_f S S - S Change to the Utility Mc e ‘For f uture use)
RST
Q) |vos
:_'fg’__.rjg - S Change to the Mcnit,. Mowe.
‘. A _ Increase the (Para. 1ewer Block Number from d00 to
6 times Lo L d20. Increase “he r.arameter number.
| Goto d'0-? ‘No: Default Value Parameter List Mode
= Entry;.
(5) AN Afte r one second, [LST] will display. Enter the Non-
. ~fa." ' alue Parameter List Mode.
SET —_
6) Hrve -} “he display will alternate between the Parameter
i No. of the parameter (A03-1) changed first from the
@) @ Lot default value and the present setting value.
o !
I |
T The next Non-default Value Parameter Number will
! T display. If @ is turned, the next Non-Default
TR Value Parameter Number will increment or
®) @ IR decrement and display.
,l' - S The Parameter C14-0 (FM Output Gain) will display.
Lot
F1 T
n SET . -U.
@ L et o Select parameter C14-0
‘ = 3 The setting value change state will be entered.
I}

(Continued on next page)
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(Continued from previous page)

(10) @
oy

a2 (O

@ (9
(14) |t

10
L
[ O B
[ B &
1
o oy
I
[
Lot e
1
{1
ENERN Y
A
(RN NN
1
I
IR
R B
L I I A
!
U
I O S

Change the setting value from 1.03 to 0.99.

This completes changing of the setting value.

The next Non-Default Parameter Numbe~wi.
display.

The display will alternz. 2 betv..en d. CHG and
d.END to indicate t.> enc of the Non-Default Value
Parameter List.

If is pic sed «ifter this, the Non-Default Value

Parame.~ _..t w. ' display again from the first.

Enc the IMon-Default Value Parameter List Mode.
I. 2 Muiitor Parameter Selection status will be
ente &d.

(. fter one second, [LST] will display.)

4-17




4. Operation Panel (Keypad)

4-7 Customising block-B,C parameter

1) Block-B, C parameters can be assigned to any Block-A Parameter in the range of A04-0 to A04-7,
and can be read and changed in the Block-A Parameter Setting Mode.

2) To use this function, set parameter No. to be displayed in A04-0 to 7 in parameter C10-0 to 7.

3) The below shown example is valid if the V/f control (constant torque) is enabled, (C30-0=1).

< Block-A Parameter > < Block-C Parameters >
AQ0-
L ?J ¢ C10: Custom Para-
ocal, Jog Irequency meter selection P
| Number
AQOl-n ' 0 < |
Accel/decel time-1 |
1 A
A02-n
Torque Boost 2«
Read/Change
A03-n
DC Brake 7
AQ04: Custom —» B10 0
Parameters ‘ ) )
Acceleration Time 2

0 =«

1] <

5 o« L% | B101

- Deceleration Time 2

_7 \—b

C14-0
-

A05-0
Parameter B, C .2k
Skip
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4) The following is an example for changing the value of a Custom Parameter.

Keys

Display

Explanation

Register parameter B10-0 on Parameter C10-0 (Custom Setting).

1)

)

®3)

(4)

(5)

(6)

RST LCL '
MOD < A
N

¢

SET

@

Gy

(o
Lot T
1
fO
L |
{00
L

I
C3| |\O

-“-“
(W)
(

L
Dy

E3| |\O
T3

SET ,,-

[
orLhn

(Mode and Parameter Number Change to C10-0)
The display shows Parameter C10-0.
The value 1.99.9 indicates that no Parameter has
been registered on Parameter C10-0.

Select Parameter Number C10-0.

Set the sub-number of B10-0 to "0".

Each time is pressed, the flick=rir, digit will
move to the digit to be chahpzd.

Turn the @ knob ke < unti * _ high-order digit
reaches the block ivc  10.

Selection of t'.c | re. eter No. C10-0 is completed.

Note) For pare ~eter C, set as 2.XX.X.

Change parameter

B10-0 which has been assign_c to, =~ .-0.

ST e
MOD e i
3 times b _ FY ~‘
LI I ri I
@) 4
I
L Y.

! Enter the Block-A Parameter Setting Mode.
The Custom Parameter Number A04-0 will display.

The display will alternate between Parameter
number A04-0 and the value of Parameter number
B10-0 (Acceleration time 2).

Parameter Number A04-0 is the same value as that
of Parameter Number B10-0.

Parameter B10-0 can be changed now from
parameter A04-0.

Change the value as required.

Store the new value.

If the Parameters C10-n values are either 1.99.9 or any other undefined values, Parameters

A04-n will be skipped during Parameter scan.

Parameter scan.

If all the C10 Parameters are set at 1.99.9. all the A04 Parameter block will be skipped during
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4-8 Reading fault history

1) Parameter number d20-0 in the Monitor Mode is an entry into the Fault History Mode.
2) The following is an example in which the Fault History Mode is entered.

Keys Display Explanation
Q) Il NN I . .
< NN Hz (D0OO0-0 will display in the Monitor Mode.)
6 times
e ,:_' ,’j - 5’ Select Monitor Parameter D20-0.

[ !:_ ko g The [ERR] symbol will display after ont seccnd.
@
E S 5’ Select and enter the Fault Histoiy vcde.
The fault history number E nri1 ana ne fault code will
L1 display alternately.

- =

L 3 Y . oL
Scan the contents of « e fedlt buffer using the

I B

oL R
©) key and (O\ knot,
-
or

I .
iR [ Y R End . 2 Fault Histury Mode and return to the

MOD .
Mo itor Mode.

3) The Fault History Buffer is configured as shcv 1 bei .

Change of Fault Fault Histor / Display Explanation
display sequence number (Example)
7O\ | Fault 1 EQ0 o - 3 Latest Fault Code
@ (the latest) o == Secondary Fault Code
02 1'-lo = ) ®Hz | Output frequency at the Fault
Lol | EO03 -, 1 eA Output current at the Fault
1 “ON | Fault 2 —I E10 =
@ E1l | - No Secondary Fault
E12 =il I eHz
or E13 2.5 eA
< ’:ﬁ Fault 3 E20 | - Indicates that no Fault has been
(4 E21 | @ - recorded.
E22 | -
e o E23 | -
) Co\‘) Fault 4 E30 | - Indicates that no Fault has been
E31 | e recorded.
E32 | -
E33 | -

4) Set parameter C09-6 to 1 to clear the Fault History Buffer.
5) Referto the Appendix 3 for details
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Chapter 5 Control Input / Output

5-1 Input / Output Terminal Function

The terminal block and input/output functions related to control are shown in Tables 5-1.

Table 5-1 Terminal block functions

L

common

Symbol Name Features

RYO0, RY24 [Relay input common [This is a common terminal for relay input signals specified below. Either sink or source log'c
control can be changed with internal jumper W1.

PSI1~PSI5 [Programmable input [These are programmable inputs, which can be assigned to remotely ON/OFF controi 7 of

- the sequence input functions (C03 to C06).

§- EMS Emergency stop If EMS is ON while the VAT2000 is stopped, all operational commands are in%.." ‘tec. it iz, ON

© during operation, the VAT2000 is led into a stopping sequence, either ramp lown stop or

e coast-to-stop selectable.

g Itis also possible to output this signal as a fault (FLT). (C00-4)

g RESET Fault reset This reset a faulty condition. With this signal, a fault status output ('-LT | ED, © AULT relay
operation) is turned OFF and operation is allowed again.

RUN Forward run This is a command for forward run. Either permanent or push-buicons ¢..i\nmands for
run/reverse control can be selected. Operating command ” or. RUN. erminal is allowed in the
remote operation mode (LCL LED unlighted). (C00-0)

FSV Voltage/frequency This is mainly used for frequency (or speed) setting© nut. 1 = maximum frequency (speed)

setting setting is available at a 10V input. This setting is € 1ab'c ' when VFS of the internal relay signal

is ON. (C04-1, C07-0=2, C12-0=1)

2 |Fsl This is mainly used for frequency (or speec) settir,_ input. A maximum frequency (speed)

c Current/frequency - f . 3 ) ! : : .

=) setting setting is available at a 20mA input. This sew g is \ alid when IFS of the internal relay signal is

fe) ON. (C04-2, C07-1=3, C12-1=1)

= [

Z AUX Auxiliary input This is mainly used for frequency (or s _cu) . ettin_ “nput. A maximum frequency (speed)
setting is available at a #10V input. r'his s~ting is valid when AUX of the internal relay signal
is ON. (C04-3, C07-2=4, C12-2= 1)

COM Analog input common [This is a common terminal . =SV, . o1 and AUX signals.

FM Frequency meter This is a voltage output's,_nal foi :ietering purpose. As default, a 10V output is available at
the maximum frequzi.. y. Th. output voltage can be adjusted from 0.2 to 2.0 times 10V. (Max.
output is, however, approximutely 11 volts.) Internal analog signals other than output

- frequency can also. ~ ou* ut. (C13-0, C14-0)
5— AM Ammeter This is a veliage output signal for metering purpose. As default, an output of 5V is available for
3 the rated current. Tl.s output voltage adjustment of 0.2 to 2.0 times of 5V is also available.
2 Internal ar . "0 signals other than those of current can also be output. (C13-1, C14-1)
S |com Analog output This s ~ammon terminal for the analog outputs.
< common
N

P10 FSV source This'is a 10V source used when a frequency (speed) setter is connected to the FSV input
circun.

" e frequency (speed) setter to be used should be a variable resistor of 2W and 2kQ.

RC, RA RUN This is a contact to be ON during operation or DC braking. Other internal ON/OFF signals can
be output with the C13-2 setting.

FC, FA, FB |~ault These contacts switch when a fault occurs (then the FLT LED lights). When a fault occurs, NO

‘g_ contact FA-FC switches to ON and the NC contact FB-FC switches to OFF.

‘g PSO1 READY (1) This is the open collector output that turns ON at READY status.

o Other internal signals can be output with the C13-3 setting.

o

$ |PSO2 Curreat detection This is the open collector output that turns ON when the output current reaches the setting.

= (C15-1) Other internal signals can be output with the C13-4 setting.

& lpsc. Frequency (speed) This is the open collector output that turns ON when the output frequency (speed) reaches the
|attainment setting. (C15-0) Other internal signals can be output with the C13-5 setting.

PSC = |C)pen collector output |These are the common terminals for the PSO1, 2 and 3 signals.
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5-2 Control Input / Output Circuit

Examples of the control input/output circuit wiring are shown in table 5-2. The precautions must be
observed during wiring.

Table 5-2 Control input/output circuit

Function Example of wirings Precautions

(b) Source logic 1.

(a) Sink logic RY24V

Sequence input

3 4.7kQ RY24
e @ RY 24V
EmA

$—|: RYO ?l-/ 34.7kQ
/'"'@'—1
T wvov o o BN

L<50m 5mA

1 1[0 RYOV
w1 w1 E
2|o 2

Wiring must not be longer than 50m.

The allowable leakage current is
0.5mA.

Use an adequate current contact.
Do not link to the analog input/o itput.

The sink/source logic can be ha ~ed
by jumper W1. (1: Sink 2: Sourcz)

Analog input
and P10 output

+15V
P10 750Q

VR

Use 2kQ (2.5k Q )/Zw ratin¢ setter for
the external variahle ,esis tor.

The maximum 'pput ratng of FSV is —
0.0 to +10.5v.

Use a shielac 1 wire shorter than 30m
for the wi.. 9.

Fc o hie 1 connections, connect to
DM 1 rminal on the VAT2000 side.

The maximum input rating for FSI is O
w t2.mA or 0to +5.25V.

7o not link to the digital input.

Analog output

0V FM ‘
\ —
1mA
sy L8om oam ¥
=@ @
i \

i
; lcom
e f b 4 |
o/

Use a 10V full scale meter
(impedance: 10kQ or higher).

The maximum output current is ImA.
Use a shielded wire shorter than 30m
for the wiring.

For shield connections, connect to
COM terminal on the VAT2000 side.

Sequence
output
(Relay output)

RUN

L<50m

Use within the rated range shown
below. To comply with UL, use at
30VAC/DC or less.

RUN FLT

250VAC | 250VAC
Rated capacity 1A 0.4A
(resistive load) 30vDC 30vDC
1A 1A

250VAC
220VDC

Max. current 1A 1A

Switching 100VA 50VA
capacity 100w 60W

Max. voltage 250VAC

The wire must be shorter than 50m.

Seqguence

| ctput
(Open collector
output)

T~

‘L_m max. 50mA PSO1~3
© 1
Coll
I T |

. 30VDC
T max.

B 1

© — ATN
PSOE

L<50m

To drive an inductive load, such as a

coil, insert the fly wheel diode shown

in the drawing.

Keep the wiring length to 50m or less.
Use within the following rating range.

30VDC, 50mA
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5-3 Programmable sequence input function (PSI)

The VAT2000 can basically be operated in three modes, from drive’s terminal block, from the operation
panel and from the serial communication ports. Input signals like RESET or EMS operate in all cases, but
some others can be enabled or disabled for operation by the changeover switches (J1, J2) or
programmable sequence input function COP. (Check fig 5-2)

The digital standard input functions in the basic PCB terminal block of VAT2000, includes three fixed
function inputs which are forward run, reset and emergency stop. There are also five programmabl:
digital inputs, which can be randomly assigned with functions selected from Table 0b-¢
Four additional programmable inputs are available using the relay interface option card U2KV23RYC.

The standard programmable input terminals are PSI1 to PSI5. When extended, the terminals ae PS.1 to
PSI9. The default settings are as shown below.

Default settings

Symbol Setting
PSI1 Reverse run
PSI2 Forward jogging
PSI3 Reverse jogging |
PSl4 None o _I
PSI5 None A 1

The fixed input signal functions are given in Table 5-1, anc th= ~rog-ammable input signal functions are
given in Table 5-3.

The general block diagram for vector control opera.o: is si.uwn in Fig.5-1..
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Table 5-3 Programmable sequence input functions (1)

Connection of PSI1 to PSI9 is possible. Note that PSI6 to PSI9 are options.
The connection is done with data Nos.: C03 to C06

Symbol Name Function

R RUN Reverse run This is a command for reverse run. This command allows run/reverse

switchover when C00-0=2.

F JOG Forward jogging | These are jogging commands. If this signal is ON while RUN is OFF, the

R JOG Reverse jogging | Output frequency or motor speed is fixed according settings in (A00-1 or 3). |

For stoppage, either ramp down stop or coast-stop is available. Ta
HOLD Hold This is a stop signal used when Forward or reverse operation to RUN/=."V

is commanded by push-buttons (self-hold mode). The VAT2000 stop. vith

this signal turned off. )

BRAKE DC brake DC brake can be operated with this signal.

During the PM motor control mode, DC excitation is provided v th's
function.

COP Serial When this function is ON, settings or sequence contrc' = .. mands are
transmission received from the serial communications port. Soie of these however can
selection be controlled from the drive’s terminal block with ~arar eter C00-6

C00-6 Inpu. Point
ON 1 control frem - *mit.al block
2 Contre! fron sexial transmission
Check drawings on fig 5-2

C SEL Ramp selection |Accel./decel. standard and sec~ -y 1. mps switchover.

Accel./decel. time 1 (A01-y, 1) is ~vailable when CSEL is OFF.
Accel./decel. time 2 (R10-c 1) 5 available when CSEL is ON

| PASS Ratio interlock | Ratio interlock oper >ion .~ bypassed. This is the ratio between frequency
bypass setting input and “~equ *ncy setting output

CPASS Ramp bypass The ramp funct on is Yy-passed

VFS Speed setting 1 | The frequency (s,.-cd) setting is carried |When inputs are entered

out with tha inpi* selected with CO7-0. simultaneously, setting is
IFS Speed setting 2 | The fie.~rcy (speed) setting is carried | selected in accordance with
out w."M 1he Input selected with CO7-1. following preference order.
AUX Speed setting 3 | The frequency (speed) setting is carried |J9G>CFS>PROG>AUX>IFS>V
J_u; vith the input selected with CO7-2. FS

PROG Program * sed for multiple setting. Selection of up
function - nak'e |to 8 fixed speeds (PROGO~PROG?7)

CFS Seria! Allows speed (or torque) setting from
con.municaidon |serial communication port.
cetting select

SO0to S3 Program setting | When PROG is ON, the 8 program frequency (speed) (B11-0~7), are

SE | selection selected by S0-S3, SE . BCD or direct selection allowed with B11-8

FUP Frequency The currently frequency (speed) setting in (A00-0, A00-2) or program
(speed) increase [ frequency setting 0 to 7 (B11-0~7) is increased or decreased by FUP or

“DW Frequency FDW functions
(speed) The frequency output (or speed) is increased or decreased according valid

\ decrease acceleration or deceleration ramp time.
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5. Control Input / Output

Table 5-3 Programmable sequence input functions (2)

Symbol Name Function

BUP Ratio interlock | When IVLM is ON, the ratio interlock function increases or decreases the

bias increase frequency setting output by BUP or BDW functions. The motor increases
BDW Ratio interlock | or decreases its speed according currently valid ramp rate.
bias decrease | When IVLM turns OFF, the bias increase/decrease value will be cleared
VLM Bias BUP/BDW to zero, and BUP/BDW operation will be disabled.
selection |
AUXDV Auxiliary drive The dual drive settings are validated with this signal.
selection o |
PICK Pick-up While this signal is ON, pick-up (flying start) operation is effected as sc n
as RUN or R RUN is ON.
EXC Pre-excitation Pre-excitation is applied to the motor. Pre-excitation consist 0
establishing only the flux in the motor without generating toqu. .S is
useful when high torque is required immediately at the start time.
ACR ACR ACR operation is selected. <
PCTL P Control ASR control is changed from the PI control to th»  contiol.
LIM1 Drive torque When this function is ON, is possible to con’ 2l the _..ve torque limit, by
limit an analog input signal or by a serial transmissi. n signal.
changeover A

LIM2 Regenerative When this function is ON, is possib’'_ . cc~* ol the regenerative torque
torque limit limit, by an analog input signal or'.  a st rial transmission signal.
changeover N

MCH Machine time This function allows ASR c~in cnarijeo. zr from two machine time
constant constant values.
changeover machine time constart 1\ *10 1) is available if MCH is OFF.

Machine time cons*=int » ‘B15-0) is available if MCH is ON.

RFO 0 setting The speed settir._ is «hariged to 0 rpm.

DROOP Drooping Drooping funci on is validated. (B13-5)
changeover

DEDB Dead band The dead hand setting of ASR is validated. (B14-0)
setting R

TRQB1 Torque bias The o, Ie bias input 1 is valid.
setting 1 L\

TRQB2 Torque bias | T torque bias input 2 is valid.
setting2

PIDEN PID cofi.. ! The PID control is validated. Useful function for slow processes control

s_e.‘ect.‘ =)

(Note) ASK: Auomatic Speed Regulator

ACR: Autcmatic Current Regulator
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5. Control Input / Output

5-4 Programmable sequence output function (PSO)

As standard, there are five digital outputs in the

VAT2000 (INO/NC dry contact, one NO dry contact
and three open collector transistor outputs).

The INO/NC dry contact output is fixed to fault
output, but the other four channels are
programmable and can be set arbitrarily to any of the
output signals given in Table 5-4.

Two additional dry relay outputs are possible by
Optional PCB interfaces (type: U2KV23RYO or

U2KV23PI0).
The programmable output provided in VAT2000 as
standard are RA-RC, PSO1, PSO2 and PSO3.

Default values

Terminal symbol Setting
FA-FB-FC Fault: Fixed
RA-RC Run
PSO1-PSOE Ready (1)
PS0O2-PSOE Current detection |
PSO3-PSOE Frequency (speed) )
attainment 9 J

The functions of the programmable output signals are given in Table 5-4.

Table 5-4 Programmable sequence output functions

Symbol Name Function
RUN Run This turns ON during running, jogging or DC braking.
Turning ON or OFF during pre-excitation can be selectea.
C00-7 CUN Gt
1 ON durin, . ex *<ion
2 OFF du. g pre 2xcitation
FLT Fault This turns ON during a fault. a1
MC Charge completed This turns ON when the DC mgzin circuit v sitage reaches full voltage after power ON
RDY1 Ready (1) This turns ON when there i~ no. It " MS is not activated, and pre-charging is done.
RDY2 Ready (2) This turns ON when the '« is n. fault, EMS is activated and pre-charging is completed.
LCL Local This turns ON wher e o, “ration mode is local (operation from the operation panel).
REV Reverse run This turns ON whi e the motor is running in reverse direction.
IDET Current detection This turns ON whei. =~ utput current reaches the detection level (C15-1) or higher.
ATN Frequency (speed) This turns CN when the output frequency (speed) reaches the set frequency (speed). The
attainment detectir 2 reah wiawn is set with C15-0.
SPD1 Speed detection (1) This turne U . vhen the output frequency (speed) absolute value reaches a speed higher
tFan tne ' eed set with the detection level (C15-2).
SPD2 Speed detection (2) -« This turns ON when the absolute motor speed reaches a speed higher than that set in the
_ tection level (C15-3).
COP Transmission skiec. "his turns ON when serial transmission operation is selected.
ECO~EC3 Fault code 0to F This outputs the fault messages with a 4-bit binary code.
ECO is the low-significant bit, and EC3 is the most significant bit.
Refer to Appendix 3 for details on the fault codes.
ACC Acce:=ration This turns ON during acceleration.
DCC L ecele-ation This turns ON during deceleration.
AUXDV Au dliary drive This turns ON when the auxiliary drive parameter setting is validated by the sequence input
selextion AUXDV.
ALM M or fault This turns ON during a minor fault.
FAN Fan control This turns ON during running, jogging, pre-excitation and DC braking. A three minute off
delay is provided.
This is used for external fan control.
| r "W Automatic start wait When the automatic start function is enabled by C08-0, ASW will turn ON while waiting for
automatic start.
| . 5P Zero speed This turns ON when the output frequency (speed) absolute value is below the level set with
zero speed (C15-4).
LLMT PID lower limit These turns ON when the feedback value exceeds the limit value (<B43-3) or (>B43-4)
ULMT PID upper limit during PID operation

(Note) "ON" indicates that the contact is closed.
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5-5 Sequence input logic

Operation Input

Operation by Keypad

Terminal block

RUN O——

PSI1-9

ON —
OFF —|

Serial Option

S & O

R R R R

P
[y

N

F.JOG

HOLD

BRAK
CSEL

PSI

VFS
IFS
AUX
PROG
CFS
COoP
S0-S3
SE
FUP
FDW
BUP
BDW
IVLM
AUXD
PICK
EXC
ACR
PCTL

MCH

RFO
> DR’

l—r DEDB

| 1 TRQB

R RUN

R.JOG

IPASS
PIDEN
CPASS

LIM1,Z

Logic

|
|
|
|
|
i converter
|
|
|
|
|

Basic opefation
| OFF

E cop

Sequence signal

LCL

—0O
REM

(Set with C00-5)
i

-

|

|

! |

OFF Het |

REM
cop

)32
T(Setwith C00-¢t,

i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
0

Auxiliary operation

\

P

|
|
|
|
|
|
|
|
: |
|
|
|
|
|
|
|
1,2 |
[

Basic operation
|

|
Auxiliary operation

Same as
terminal block

RESET

Keypad

RST
| ~

EMS —

RESET ©

EMS O

Fig. 5-2 Sequence input logic

Internal comm

RUN
JOG
REV

HOLD

BRAKE
CSEL
IPASS
CRASS
\FS
IFS
AUX
PROG
CFS
COP
SO

S1

S2

S3

SE
FUP
FDW
BUP
BDW
IVLM
AUXDV
PICK
EXC
ACR
PCTL
LIM1
LIM2
MCH
RFO
DROOP
DEDB
TRQB1
TRQB2

RESET

EMS



5. Control Input / Output

5-6 Changing of terminal functions

The programmable input terminals (PSI1 to PSI9) can be arbitrarily assigned to control internal
commands. On the other hand the state of some internal functions can be connected to the
programmable output terminals (RA-RC and PSO1 to PSO5) to lead out the ON/OFF signals.

5-6-1 Sequence input terminal assignment and monitoring

The functions that can be assigned to the terminal block are shown in Fig. 5-3. Each internal function
can be fixed to ON (set value to 16) or OFF (set value to 0). If the function is set for example at “1”,
then input PSI1 can switch that function ON/OFF. Fig 5-3 shows the default assignment, where
R.RUN has been assigned to PSI1 input (C03-0=1).

Fig. 5-4 shows monitoring display allowed by parameter D04-0, 1, or 2. Thus the ON state ~f eacn

internal signal can be known trough the operation panel display.

Terminal block

Internal command

Fig. 5-3 Assignment of sequence input

-~ —CFS
OFF 0 e
—
@ C03-0=1 vy
E PSIL O— |1 coz1sy” R-RUN (oK. .
£ -
5 PSI2 O— |2 Co3-2=3 0C I_,—VFS
> PSI3 O— |3 cozs . 106 CPASS
2 PS4 O |4 C03-4 HOLD IPASS
2 "S5 O— |5 osc " BRAKE N
o i B — CSEL
2| > _| Psle O— |6 cop R Y I Y B B Y B
§|xs €03-6 AN NN RN
2| o g
2 2«2_' PSI7 ©O— |7 W» CSEL |. . . ‘;EMS
21 £51 psis 0— |8 oz PASS L RESET
<|g : PSI9 ©O— |9 ————— PIDEN RUN
————— 10 1€040 _, cppags REV
C04-1=16 J0G
1 Cosz - 3 Exc
12 C043 IFS BRAKE
O— |13 Coid AUX COoP D04-0 Display
EMS O— |14 oas " PROC w2
F.RUN ©— |15 Coa6 4 gsF LML
—
ON — |16 coaT 3, PCTL
C0’-8 ) ACR
o4y V¢ PICK
. s3
€150 AUXDV
SR SE VLM
1'C05-2 FUP : — BDW
Cons— FOW Jrre vy
BUP {4 1. 7 0.0 0 1 0.
C05-4 BDW =30
C055 St
VLM S2
C05-6 s3
= . AUXDV
C05-7 SE
Coss oK FUP
EXC FDW
C05-9 ACR BUP D04-1 Display
C06-0
TE) PCTL
Cooa " M1 Jrrrrr
=~ LIM2 A
C06-3 = MCH
C06-4 MCH RFO
C06-5 RFO DROOP
DROOP
C06-6 DEDB
C06-7 DEDB TRQB1
C06-8 TRQBL TRQB2 D04-2 Display
TRQB2 PIDEN

Fig. 5-4 Sequence input monitor
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5-6-2 Sequence output terminal assignment and monitoring

The ON/OFF of the internal signals can be output to the RA-RC and PSO1 to 3 (common: PSOE)
terminals as shown in Fig. 5-5 by the parameter Nos. C13-2 to 5 and C33. The ON/OFF of each
signal can be monitored as shown in Fig. 5-6. This monitoring is executed with D04-3, 4.

Internal Terminal — EC3
Signal board
PSO

RUN —
FLT —
MC —

RDY1 —

RDY2 —
LCL —
REV —

IDET —
ATN —

SPD1 —

SPD2 —
COP —
ECO —
EC1 —
EC2 —
EC3 —
ACC —
DCC —

AUXDV — |18

ALM — |19

FAN — |20

ASW — |21 ——-—=-=-—Z=-—Z=-—3

FA

EC
cop
FB SPD2
FC SPD1
— ATH

o &6 bbo

© 0 N o O~ W PO

H
o
B ad
I
<
O

= e
N
I
|
)
— -
I
<
N
—

[N
w

[N
~

LT (D04-3 display)

[N
ol

[N
(2]

._‘
by
U2KV23RYO Option

A

1on
=
><U|_
vl gl
<03
(@)

zsp — |22
LLMT — | 23 Z§|< PS04
ULMT — |24 L

U2KV23PIO O i
>
%)
=

I
Ny == l__. L LMt (D04-4 Display)

Fig. 5-5 Assignr..~t ¢f sequence output Fig. 5-6 Sequence output monitor
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5-7 Programmable analog input function (PAI)

5-7-1 Types of analog inputs

The VAT2000 includes as standard three analog inputs to terminals FSV, FSI and AUX. Each analog
input can be connected to the internal setting signals shown in Table 5-5 by using the programmable

input function.

By connecting an analog interface option (type: U2KV23ADO0), the programmable input terminals can be
expanded to up to six channels.

Table 5-5 Types of internal setting signals assigned to analog input

Setting range (Note 1)

Sianal FSV FSI AUX E _
ignal name o0V | 220mn 0210V unction
0-5V | 0-20mA 0- %5V
1-5V ey .
Speed setting 1 0~100% This is the speed setting.
Speed setting 2 -100~100% | The (+) polarity is forward run, anc the ‘) polarity is the
Speed setting 3 reverse run settings.
5 When the speed setting by ars!og signal is enabled,
0-100% | then setting 1,2,3 may be selec. = with the sequence
input functions (VFS, IFS,ACX).
Ratio interlock 0~100% —100~100% | This allows bias setti *g (" tc ratio interlock function
bias setting 0~100% using an analog =, t.
Traverse 0~100% 0~10V This allows cant. - frec,uency setting for traverse
center 0~5Vv operation, 'isinn ar, nalog input. The positive polarity is
frequency 0~100% | the forw=~d run, ¢.nd v e negative polarity the reverse
setting (Note 2) run.
0~100% fa
PID feedback 0~100% 0~10V 1. 'siis  sed for feedback signal to the PID function,
0~5Vv usin_external sensor.
0~100% | D) not use the PID for speed control
(Note 2) "o not use the programmable analog output (FM, AM)
fi~100% | as PID’s feedback signal.
Torque setting 0~300% This is the analog setting for torque control.
—30u~300% | The (+) polarity is the forward direction torque, and the
(-) polarity is the reverse direction torque. The torque
TA_anno. | Setting can be limited by using the torque limiter
0~100% function (A11-2, 3).
Drive torque v TO0% 0~10V The drive torque limit (A10-3 or A11-2) may be reduced
limit reduction 0~5Vv in percentage using an analog input. For example using
setting 0~100% | a signal of OV to +10V the limit torque is reduced from 0
(Note 2) to 100%
0~100% | This function is enabled when LIM1, is ON.
Regen . ‘ive 0~100% 0~10V The regenerative torque limit (A10-4 or A11-3) may be
torgt. > limit 0~5Vv reduced in percentage using an analog input.
re ‘uctic ? 0~100%
setti. q (Note 2) | Thjs function is enabled when LIM2 is ON.
|_ 0~100%
Torque bias 1 0~300% —-300~300% | A torque bias signal during either speed or torque
setting 0~300% | control is allowed using an analog input.
0~300% This is enabled when the torque bias function TRQB1,

is ON..

(Note 1) FSV, FSI, AUX inputs and modes are selected with C12-0 to 2.
(Note 2) AUX: The setting is limited to 0% during the —10 to OV and -5 to OV input.
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5-7-2 Setting the analog input

The analog inputs can be randomly assigned to the internal setting signals given in Table 5-5 by setting
parameters C07-0 to 9 as shown in Fig. 5-7.

For example if CO7-0 (speed setting 1) is set to “0” this function is disabled,; if it is set to “1” the speed
setting function is fixed at 100%, but if C07-0 is set to “3”, then the speed setting 1 function can be
controlled by terminal board input FSI. More details are given in section 6 (CO7 parameter list).

An analog interface option type: U2KV23ADO0 is necessary to use the additional analog inputs PAI1 to 3.

Terminal block Internal setting signal Panel setting
PAI 07-0=3 AP
0% —|0 [— Speed setting 1 l
C07-1
(Note) 100% —]1 [—— Speed setting 2 X Y=AX+B+C | ',
C07-2 ) S, ced
FSV O——2 ———— Speed setting 3 1 et
C07-3 ) ) . A
FSI O—— |3 [— Ratio Interlock bias setting
C07-4 -
AUX O——]|4 — Traverse center frequenz, :tting

oo T T €075 | b1p feedback settine

| PAL O—{s C07-6=2

i [———— Torque setting

i [———— Drive torqueiim: rrea. .tion setting

1 PAB O———7 c07-8

! [—— Regener=tive tcrquzimiter reduction setting
L__If?[f_u_ttj[e_gfg ________ | __. M» Torql ~ bias . setting

(Note) The torque setting is 300% when C07-6 is _.

Fig. 5-7 Analog ‘npu. "ssignment

The sequential ratio operation can be carric * = it in respect to speed settings 1 to 3. (Refer to 6-6.)
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5-8 Programmable analog output function (PAO)

5-8-1 Types of analog outputs

As a standard, there are two programmable analog outputs (10 bits) in the VAT2000, with terminal board
numbers FM-COM, and AM-COM. Two more analog outputs are available by the optional PCB
U2KV23TRO (Trace Back option).

Each output can be programmed with the internal functions shown in Fig. 5-8. As default, FM is assigned
as “output frequency” and AM is assigned as “Motor output current”.

Default settings

Terminal symbol Setting
FM Output frequency
AM Output current (Motor)

5-8-2 Setting the analog output

The following internal data or functions can be output to FM, AM terminals v pai....eters C13-0 and C13-
1 as shown in Fig. 5-8.

The extended analog outputs AO1 and AO2, can be addressed with t. e ‘n.>rnal data by parameters C39-
0 and C39-1.

If needed, the gain of analog outputs can be adjusted by parzunete. = C14-0, C14-1.

Internal Data _— B Terminal block

PAL

QLT Monitor —

Hea’ ~ink \2my rature —
. tor Speed — |10

Torque Current — |11
_xcitation Current — |12

For future use

Output frequency — [0 -= €13-0=0 O FM
Setting frequency (Setting speed) — | C13-1=3
Cushion output — |. O AM
Output current (Motor) — |3

Output current (Drive) — |4 i :
Outputveie "2 —» |5 %@ AO1 |
Output Powe' ‘Nrive) —» g i
0T voltag. —» |7 (C39-1) O A0? |
8 |
9 i

Fig. 5-8 Analog output assignment
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5-9 Selecting the setting data

5-9-1 Speed setting
(1) Speed setting selection

The speed setting in VAT2000 is possible from either analog input signals, or from host computer or
from the operation panel. There are a total of nine different setting, all selectable.

Setting Setting data Explanation |

input point ‘l
Analog Analog speed setting 1 | The speed setting is possible from either of three analzy

Analog speed setting 2 |[inputs provided as standard in the VAT2000.
Analog speed setting 3

Serial or Serial speed setting The speed setting is allowed from a host comput >r, through
parallel the programmer port or using the serial interface opuun
U2KV23SLO, or optional Profibus DP interface.

Parallel speed setting | The speed setting is allowed from a ko. " PLC vvith parallel
transmission. A PC interface option ivpe U2KV23PIO0 is

required. A
Operation | Speed setting The speed setting is allowed £, nara. »eter (A00-0 or 2).
panel Panel jogging setting | The speed setting is allowed vy pa. .meter (A00-1, 3).
Traverse operation The speed setting is al'"wea .y parameters (B44-0 to 6), when

the “Traverse” functon . enubled.

Pattern Run operation | The speed setting .. ..o veu Y parameters (B50-0 to B59-3),
when the Patlern Rur function is enabled

(2) Speed setting selection sequence

The ratio of the speed setting (Ratio Inter'c k) «.~d sequence control for signals is shown below.
Refer to Section 6-5, BO6 (Ratio interlocl- settihg) for details.

Ratio Interlock Functions that can be controlled ON / OFF

from terminal board
Analog speed setting 3 -AX+B+C .
(C07-2)

Ratio Interlock

Analog speed setting 2 —@—l—
(Co7-

1) - B Speed
Ratu .. 'ack on €02-0 -1 settting
i on o off ~—l.
Analog speed setting 1 AX+B+C I— off
(C07-0) off -
7Fs -2
Operation Panel frequenty — = — . 1 =3
(or speed) setting
(AOL-0, 2 Ratio Interlock -4

Serial communica ion — —| AX+B+C

spe.d setting

L ol
0

verse f.:quency —on=4 off off

(v =peer) setting off#4 o i
'545-0 t0 6) 840-0
[

. ram . :cquency
(or speed) setting
(B11-0to 7)

Panel Jog setting
(A00-1, 3)

Patern Run frequency
(or speed) settin 0
(B50-0 to B59-3

Fig. 5-9 Speed setting selection
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5-9-2 Torque setting
(1) Torque setting selection

The torque setting in VAT2000 is possible from either analog signals, serial communications or from
the operation panel. All these are selectable by the user.

Setting Setting data Explanation
input point
Analog Analog torque setting The torque setting is possible from the analog input.
Serial Serial torque setting The torque setting is allowed from a host computer with 1

serial transmission.
A serial interface option type U2KV23SLO is requires.

Panel Panel torque setting The torque setting is allowed by parameter (B13-2).

(2) Torque setting selection sequence
The torque setting interlock sequence is shown below.

Functions that can be controlled ON / OF'
from terminal board

Analog Torque setting
(C07-6) |
CFS Forward Run

. - £02-2 E—
Serial communication off 7 LCL |

Torque settin on 0 &=t | [~ Torgue setting
! ’ ’mﬁ 1 [Reverse Run
=2

Operation Panel
Torque setting
(B13-0) =4

Fig. v-27 Torque setting selection
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5-9-3 Torque bias 1 setting
(1) Torque bias 1 setting selection

A torque bias setting is possible from either analog signals, serial communications or from the
operation panel. All these are selectable by the user.

Setting Setting data Explanation

input point

Analog Analog torque bias 1 This torque bias setting is possible from an analog input.
setting o

Serial Serial torque bias 1 This torque setting is allowed from a host computer wit.
setting serial transmission.

A serial interface option type U2KV23SLO is requird.

Panel Panel torque bias 1 This torque bias setting is allowed by parameter (B L3-U,.

setting

(2) Torque bias 1 setting selection sequence
The relation of the torque bias 1 setting and changeover sequence is sh>w t bel’ w.

Functions that can be contr 'led O. ' OFf
XXX from terminal board

Analog Torque 9
bias 1 setting (C07-9) - |
CFS
off .
C02-4 TRQB1
Serial communication Torque Tn\luﬂ- 'CL_ i -1
bias 1 setting |—° = on - - =1
orque bias
=2 off setting
_T 0
. =3
Operation panel /)
Torque bias 1 setting
(B13-2) =4

Fig-=-11 1urque bias 1 setting selection

5-9-4 Torque limiter funct:>n
(1) Torque limit setting selection
The torque limit cai. * e set independently for both speed control (ASR mode) or torque control (ACR
mode; indepenuc - tly for drive or regeneration status. If the VAT2000 is stopped by the emergency

stop signal \EMS), then the regeneration limit is fixed by parameter A10-5.
The paremeters used in the torque limiter function are shown below..

A17-3: ASR drive torque limit setting

A10-4 : ASR regenerative torque limit setting

A10-5: Emergency stop regenerative torque limit setting
All-2 : ACR drive torque limit setting

Al11-3: ACR regenerative torque limit setting

The value of above limits can be reduced by external settings. The final limit value results multiplying
the above selected limit with the reduction ratio.
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(1-1) External reduction setting

The torque limit can be reduced using the signal provided from an analog input or from the serial
transmission . Either analog or serial signals can be selected by setting a parameter or from the
drive’s terminal board.

Setting Setting data Explanation
input point
Analog drive torque limit | The drive torque limit (A10-3 or A11-2) may be reduced in
reduction setting percentage using an analog input. For example using a |
Analog signal of OV to +10V the limit torque is reduced from O to
100%. |
This function is enabled when LIM1, is ON.
Analog regenerative The regenerative torque limit (A10-4, A10-5 or A1l 3) mey
torque limit reduction be reduced in percentage using an analog input. ~oi
setting example using a signal of OV to +10V the limit *orqu2 is
reduced from 0 to 100%.
This function is enabled when LIM2 is ON.
Serial drive torque limit | A serial interface option U2KV23S].Z
reduction setting The drive torque limit (A10-3, A11-2), may be reduced in a
Serial percentage using the data 0t 100 .ovided from serial

transmission.

For example using a sigr al o, 9 t¢ 100% the limit torque is
reduced from 0 to 107"~

This function is ene™~ed wien LIM1 is ON.

Serial regenerative
torque limit reduction
setting

A serial interface cptic > 122KV23SL0

The regenerativ - .o ue . it (A10-4, A10-5, A11-3), may
be reducec in a berzentage using the data 0 to 100%
provided fr. m serial transmission.

For exan,, e using a signal of 0 to 100% the limit torque is
reducc 1 fro.n 0 to 100%.

This funcdon is enabled when LIM2 is ON.

(1-2) Internal reduction setting

The torque limit may be reuu ~a as well by setting a value lower than 100% in the parameter

“Double rating speed ratio

R13-4. The reduction generated in the limiter function, in percentage,

is shown below, and wili depend of the base speed and real speed ratio. The resultant multiplier
will reduce the limit v *ee set in A10-3, A11-2, A10-4, A10-5 and A11-3.

..educt nratio (%)

100% KDBL (%) x NBASE (rpm)

N a NFB (rpm) KDBL : B13-4
KDBL Double rating speed ratio (%)
NFB

. Speed detection (rpm)
NBASE : Base speed (rpm)
NDBL : NBASE x KDBL (rpm)

1 Speed (rpm)

NDBL NBASE NMAX

5-17



5. Control Input / Output

(2) Torque limit setting selection sequence
The interlock sequence for torque limit settings is shown below.

- Functions that can be controlled ON / OFF
When NEB < NDBL * from terminal board

100% XXX : Functions that can be controlled ON / OFF
' By parameter setting only

KDBL (%)*NBASE (rpm)| When NDBL <NFB <NBASE

NFB (rpm) KDBL  :B13-4
Double rating speed ratio (%)
KDBL (%) When NBASE < NFB NBF : Speed detection (rpm)
NBASE :Base speed (rpm)
NDBL  :NBASE x KDBL(rpm?}
) C02-6
Analog drive torque -1
limit reduction -
setting (C07-7) -
off
CFS =3
Serial drive torque on;
limit reduction I
setting
ACR dri on 4
rive torque
limit (A11-2) so—On WL )
ASR drive torque r R torrl(\;se
limit (A10-3) off —&] limiter
0

Fig. 5-12 Drive torque limit setting sei. “tion

- Functions that can be controlled ON / OFF
* from terminal board

- Functions that can be controlled ON / OFF
When NFB ~ -DBL_ XXX By parameter setting only

100%

KDBL (%)*NBASE (rpm)| When NDBL <NFB <NBASE

NFB (rpm)
Z \
KDBL (%) ."2n NBASE < NFB
Analog regenerative C02-6_1
torque limit -
reduction settin
(C07-8) =2
off

: : =3
Sericl regenerative
torque limit onj
reduction se ting
Emergen:y stop on
_9enc ative torque ] Ly on iz
it (A10-5) > |- ‘E Regenerative

off e side torque

. ©R regenerative on off limiter

to. yue limit (A11-3) 1

ASR regenerative
torque limit (A10-4) off

Fig. 5-13 Regenerative torque limit setting selection

5-18
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5-9-5 Torque ratio 1 setting
(1) Torque ratio 1 setting selection

The torque setting from ASR or from the outside can be operated with the multiplier factor given by
function “Torque ratio 1”. This function can be set from either the Operation Panel or from the serial
communication function.

— —

Setting Setting data Explanation
input point
Serial Torque ratio 1 setting This is a setting value allowed from the host computer wit'.
serial transmission. |
Panel Panel torque ratio 1 This is a setting value allowed from the parameter (B1o "\ B
setting |

(2) Torque ratio 1 setting selection sequence

The interlock sequence for the Torque ratio 1 setting is shown below.

Serial, Torque ratio 1

setting

O. Panel, Torque ratio 1

- Functions that can be contro. 1 ON / OFF
* from terminal board
- Functions that can ' = ccnu ‘led GN/OFF
XXX By parameter setting orly
. 02-3
U ootion | =1
1 Option i =+ Torque ratiol
I .
_:Ml ! on ) setting
(: ——~—~—— ¢
i ——n e o
1.000! 1 ~— 7 LCL =3
: Not mounted 1 A‘fr
I
e e —— 2
on

setting (B13-1)

Fig. 5-14 ‘Vorqur ratio 1 setting selection
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5-9-6 Torque ratio 2, torque bias 2 setting
(1) Torque ratio 2 setting selection

The following two types of torque ratio 2 setting inputs can be used.
One of the two types of inputs can be selected by setting a parameter or with the sequence input.

Setting Setting data Explanation
input point
Serial 1O link Il torque ratio 2 This is a setting value issued from the host computer with
setting serial transmission. An 10 link Il serial interface option

(type: U2KV23SL?2) is required. A
Panel Panel torque ratio 2 This is a setting value issued from the parameter (B1Z ™

|
setting _I

(2) Torque ratio 2 setting selection sequence
The relation of the torque ratio 2 setting and changeover sequence is as showr: be!~w.

- Functions that can be controlled ON / OFF
* from terminal board

XXX Functions that can be controlled ON-* OFF
" By parameter setting only

C02:
~ =1

1 —— Torque ratio 2
setting

1
1
1
Serial Torque ratio 2 —— i on N
| ARy e
I
I

| Notmounted ! off ue N =3 |
_____________ nnl/
O. Panel Torque ratio 2 ! y
setting (B13-3)
ISBII torque setting =®ﬂ| TRQB?
_1/—> Torque bias 2
0 setting

off

Fig. "2 15 Toique ratio 2 setting selection
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5. Control Input / Output

5-9-7 Machine time constant setting
(1) Machine time constant setting

The ASR need acknowledge of machine (load) time constant. This value can be set from either serial
communication or through the Operation panel (this allows two different settings).
One of the three types of inputs can be selected by setting a parameter or with the sequence input.

Setting Setting data Explanation I
input point
Serial Machine time constant | This is a setting value issued from the host computer by |
serial transmission. A ‘l
Panel O. Panel machine time | Thisis a setting value issued from the parameter (A1Z
constant -1
O. Panel machine time | Thisis a setting value issued from the paramet:zr (815-).
constant -2

(2) Machine time constant setting and changeover sequence
The interlock sequence for the machine time constant setting is shown F 2lcw.

- Functions that can be controlled = N/ Ot
* from terminal board

XXX Functions that can be con’ vlleu N/
" By parameter setting on

cno-g

ittt | _

| Option i ~ 7L, Machine time
Serial, machine time —;M| ! on - constant setting
constant setting : —1/—:——| CFS| . R L)

| Jmomes | o L S

o off v

0. Panel, machine time ] | l

constant 1 (A10-1)

on
O. Panel, machine time

constant 2 (B15-0)

F'a. 5.1¢ Machine time constant setting selection
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5-9-8 ASR response setting
(1) ASR response setting selection

The ASR need acknowledge of the response time required. This value can be set from either serial
communication or through the Operation panel.

Setting Setting data Explanation
input point
Serial ASR response setting This is a setting value issued from the host computer with
serial transmission. N |
Panel O. Panel ASR response | This is a setting value issued from the parameter (A10-0j.
setting
—

(2) ASR response setting and changeover sequence
The interlock sequence for the ASR response setting is shown below.

Serial, ASR response

setting

O. Panel, ASR response

- Functions that can be controlle. ON'/ OF=
* from terminal board

XXX Functions that can be cc “olled O..  .-F
' By parameter setting only

____________ . €0z
Othic?Jrnlmd i - = »:—1—>ASF§ response
: o _ ) . =2 | setting
1.000 iNotmoumed ! L CF‘JOff CcL | _
! Y R

____________ | on'/
! —

setting (A10-0)

Fig. 5-17 ASR 1 *spor se setting selection
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6. Control Functions and Parameter Settings

Chapter 6 Control Functions and Parameter Settings

6-1 Monitor parameters

6-1 Monitor parameters
The monitor mode sequentially displays the frequency, power supply, etc., parameters recognised by the

VAT2000.
The symbols used in the “Application” column are:

ST :Indicates parameters used for all control modes (C30-0 = 1 to 5) including V/f control (cons’.. *
torque, variable torque), sensor-less vector control, and vector control with sensor and PM . aotor
control.

V/f :Indicates parameters used for V/f control (constant torque, variable torque) (C30-0 = 1, 2]

VEC : Indicates parameters used for IM sensor-less vector control and IM vector contrz: wi.  seasor
(C30-0 = 3, 4).

PM : Indicates parameters that are used for PM motor control (C30-0=5)

Monitor parameters list
No. Parameter Unit Remarks L/ [ Application
A sT | vif [vEC| PMm
D00 — Output frequency monitor -
0 | Output frequency in Hz Hz | &F F will display when the VAT2000 is in s ana._ O
1 | Output frequency in % % == displays while the DC brake is in 7= "~n.
=11 is displayed during pick up (Flyi ¢ Star.,
2 | Motor speed in min™ min~t [ The forward run direction is disp!.,ed v. *h the + polarity, and O] O
the reverse run direction with tt e —~~'arii, (This is displayed
3 | Motor speed in % % even when stopped.)
D01 - Frequency setting monitor
0 | Setting frequency in Hz Hz The currently select: .. ~equ. , setting value is displayed. O
1 | Setting frequency in % % The max. frequen._is dis, '2yed as 100%. O
3 | Setting speed min™ | The set spees «.. ASk nut point is displayed. O O
(Output Ramp) The forward -un direction is displayed with the + polarity, and
the reverse ru dire _tion with the — polarity.
4 | Setting speed min™ | The st speed at the ramp function’s input point is displayed. O O
(Input Ramp) Thk= for vard run direction is displayed with the + polarity, and
the _ ~ise run direction with the — polarity.
D02 — Current monitor
0 | Output current Amps A = - I will display when the VAT2000 is in standby. O
1 | Output current in % L The motor rated current is displayed as 100%. O
2 | Overload (OLT) monitor 04 OLT functions when this value reaches 100%. O
3 | Heatsink temperatur~ °C O
4 | Torque curi=nt detecti ... % The torque current detection value is displayed using the O O
motor rated current as 100%. The forward run direction torque
is displayed with the + polarity, and the reverse run direction
torque with the — polarity.
5 [ Excitation curren % The excitation current value is displayed using the motor rated O] O
detecuon current as 100%.
D03 - V¢ .y, mor or
0 NDC vo. age \% Displays the voltage of the DC link circuit in the main circuit. O
1 | O. ~uc voltage \% Displays output voltage command. The display may differ from| O
(con. ~and) the actual output voltage. = = = will display when the drive is
| in standby.
- | Output power kW Displays the inverter's output power. == = will display when O
| the drive is in standby.
3 [ Carrier frequency kHz | The current carrier frequency is displayed. O
D04 — Sequence status
0~2 |Input The ON/OFF state of the internal sequence data will display. O
3~4 | Output The correspondence of each LED segment and signal is O
shown in the next page.
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Monitor parameters list

No. Parameter Unit Remarks Application
st | vit [veEc| Pm
D05 — Minor fault monitor
0 [ Minor fault The internal minor fault status will display. O
The correspondence of each LED segment and signal is
shown in the next page.
D06 — Pattern run monitor
0 | Step number Displays the current operation step number. O
1 | Remaining time Hrs | Displays the remaining time of current step. O
D07 — Pump operation status monitor
0 | Pump operation status Displays the ON/OFF status of the pumps O
The correspondence of each LED segment and signal is
shown below.
1 | Next ON pump No. “0” is displayed when all pumps are ON ol [
2 [ Next OFF pump No. “0" is displayed when all pumps are OFF O
Passage time Hrs | Displays the continuous ON /OFF time of the current pump. O
Itis cleared when the pump operation is changeover
[ | l I l l
Y A |

l—PSOl (Pum
PSO2 (Pun » 2)
PS03 (Punip 3)
PS04 ( Pump .~
PSO5 (Pump

Pump operation status n. nitor (D07-0)
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—CFS
PROG
AUX
IFS
VFS
CPASS
IPASS
r— CSEL
)7 7
0. '3 ltt.ll.
—EMS
RESET
RUN
REV
JOG
EXC
BRAKE
CoP
Sequence input (D04-0)
[ A | ll ll
1011
|——MCH
RFO
DROOP
DEDB
TRQB1
TRQB2
PIDEN
Sequence input (D04-2)
— EC3
— EC2
EC1
ECO
CoP
SPD2
{_ SPD1
[
[ B O N A
FLILILL D,
| ||,'-RUN
‘ «— FLT
MC
| \ L_— RDY1
— RDY2L
||—|_CL
L— REV
— 1DET
“equence output (D04-3)
N
o000,

Speed detection error

Overload error

Minor fault monitor (D05-0)

Reducing carrier frequency
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—LIM2
LIM1
PCTL
ACR
PICK
AUXDV
IVLM
— BDW
)/ I 1 l 1
{. I
|——SO
L_ S1
S2
S3
SE
FUP
FDW
BUP
Sequence input (D04-1)
—ULMT
1100101
[ R B N B A B A R
L Acc
DCC
AUXDV
ALM
FAN
ASW
L— ZSP
— LLMT
Sequence output (D04-4)
Upper line:
' ' ' ' ' ' "] Steps required for tuning
000 €8 0 7 Lowerline:

indication of completed steps

Automatic tuning progresion (D22-0)
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Monitor parameters list

No. Parameter Unit Remarks Application
st | vit [vec| Pm
D11 - Torque setting
0 | Torque setting % The currently selected torque setting is displayed. O O
1 | Analog torque setting % The setting value from the analog torque input is displayed. O O
2 | Serial communication % The setting value from the serial communication torque input O] O
torque setting setting is displayed.
3 [ Operation panel torque % The torque set with the operation panel (B13-0) is displayed. O] O
setting
ASR output % The ASR output is displayed. ol e
5 | Torque setting (after % The forward run direction torque is displayed with the (+) ol o
torque limiter function) polarity, and the reverse run direction torque with the (-)
polarity.
D12 - Slip
0 | Slip % The slip is displayed as a percentage in respect to the base C
speed.
D20 — Extended monitor .
0 | Fault history reading entry The last four fault history will display when is pres . ~
2 [ Non-default value The parameters that differ from the default factory s*tti‘jsa_re__o
parameter list mode entry displayed when key is pressed.
D21 — Maintenance monitor N
0 | Cumulative Power On Hrs | Displays the cumulative power ON time . O
time
1 | Cumulative run time Hrs | Displays the cumulative run time. O
2 [ CPU version Display the CPU serial number R ¢ O
3 | ROM version Display the ROM serial nur="=r. B O
D22 — Automatic tuning v
0 | Automatic tuning Displays the progres "°n o, =~ .Jtomatic tuning. O O
progression display
D30 — Hardware monitor )
0 | Inverter type This indicate s the irver.er type O
1 | Option PCB This indicates e~ ounted optional PCB. O
The currespondence of the LED signals is shown below
Speed detection 3 (for PM)
Speed detection 1 and 2 (for IM)
3 11 01 010 017
51 0.0 140 9010 010 91

= Relay interface
PC interface
Serial interface
Analog interface

Trace Back Interface
Profibus Interface

Option PCB monitor (D30-1 )
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6-2 Block-A parameters
The parameters used most frequently have been grouped in Block-A.

Block-A parameters list

No. Parameter Unit  [Default |Min. Max. Function

Application

sT | vit [vEc|Pm

A00 — Frequency setting

0 | Local frequency Hz 10.00 0.10 |Max. fre- | This is the frequency set from the O
setting guency | operation panel.
1 | Frequency setting for Hz 5.00 0.10 | Max. This is the frequency setting for O
jogging fre- jogging.
quency
2 [Local speed setting min™ 300.0 [-Max. |Max. This is the speed set from the c 0
speed |speed operation panel.
3 | Speed setting for min~* 100.0 |-Max. |Max. This is the speed setting for jogging. s | O
jogging speed |speed !
A01 — Acceleration/deceleration time
—
0 | Acceleration time — 1 sec 10.0 0.1 | 6000.0 | This is the time to reach the may. 0]
frequency or max. speed fiom
This value can be set xC.1 * x10
1 | Deceleration time — 1 sec 20.0 0.1 | 6000.0 |units by setting the na. mete. 2105 | O
accordingly.
A02 — Torque boost |
0 [ Manual torque boost 2. 1. 2. | 1: Disable - * Enalle O
selection
1 | Automatic torque 1. 1. 2. |1:Disa.” -. Enchle O
boost selection
2 [ Manual torque boost % Inverter 0.0 20.0 [T isis th e boost voltage at OHz. O
setting rating Thi. © .utomatically adjusted by the
< tomatic tuning.
3 | Square reduction % 0.0 0.0 25.0 | This is the reduced voltage at half of O
torque setting [ base frequency.
4 | R1drop % 50.0 0.0 107.0 [ This is the voltage compensation O
compensation gain | because R1 drop
5 | Slip compensation % 0.r 0.0 20.0 | This is the motor’s rated slip. O
gain \ This is automatically adjusted by the
| automatic tuning.
6 [ Maximum torque % 0.0 0.0 50.0 | This is automatically adjusted by the O
boost gain | automatic tuning.
A03 — DC Brake
0 | DC braking voltage i % ‘nverter 0.1 20.0 | This is automatically adjusted by the O
rating automatic tuning.
1 | DC braking ‘ime | ec 2.0 0.0 20.0 O
2 | DC braking current . % 50. 0. 150. OO
AO04 — Custom parameters
0 | Custom-0 Set the parameter Nos. to be O
1 ~1 displayed in this block in
> . C10-0~7.
3 -3
4 -4
5 -5
6 -6
/ -7
[AJS — Block B, C parameter skip
0 [ Extended setting 2. 1. 2. |=1:Display, =2 : Skip O
1 | Software option 2. 1. 2. |=1: Display, =2 : Skip O
function
2 | Hardware option 2. 1. 2. |=1: Display, =2 : Skip O
function
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Block-A parameters list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [vec| Pm
A10 — ASR control constant 1
0 | ASR response rad/s 20.0 1.0 200.0 | This is the required ASR response in O O
radian/sec.
1 | Machine time ms 1000. 1. | 20000. | This is the time to accelerate the O] O
constantl motor + load to the base speed at the
motor rated torque.
2 | Integral time constant % 100. 20. 500. | This is a compensation coefficient for O] O
compensation the Integral time constant in the
coefficient speed regulator.
3 | ASR drive torque limit % 100.0 0.1 | 300.0 | These are the drive and regenerative (R
4 | ASR regenerative % 100.0 0.1 | 300.0 |torque limit values for ASR operation. S o
torque limit (Speed Control)
5 [ Emergency stop % 100.0 0.1 | 300.0 | This is the regenerative torque limit | O
regenerative torque used during the emergency stop
limit (EMS) |
All - ACR control constant
0 | ACR response rad/s 1000. 100. 6000. | The ACR gain and time constar* e O
1 | ACR time constant ms 20.0 0.1 | 3000 |Set o
This will affect the currentr 3p nse. !
the gain is too low or too' ‘7h, the
current will become urstabi. and the
over current protec’ion . ‘!l fur don.
Normally adjust the iespor. 2
between 500 ... 20¢ ~ad the time
constant be’ ‘een 5 nd 20ms.
2 | ACR drive torque limit % 100.0 0.1 | 300.0 |Drive aru rege: “rative torque limit O] O
3 | ACR regenerative % 100.0 0.1 | 3000 |valuesifar “72 o ration. olo
torque limit (Turque Control)
A20 — ACR control constant (Permanent Magnet Motors) e
0 | ACR response (PM) rad/s 1500 100. 60Cy.  The._ are the gain and time constant O
1 [ACR time constant ms 10.0 0.1 | 3uc |I the current regulator (ACR) o
(PM) Thus will affect the current response. If
the gain is too low or too high, the
current will become unstable, and the
VAT2000 may trip by overcurrent .
In general, adjust the response
between 500 and 1000, and the time
\ constant between 5 and 20ms.
2 | d axis current ms/I1 10.\,—| 0.1 100.0 | This is the ramp setting to prevent O
command ramp time instability caused by overshooting, etc
3 | g axis current ms/l |1 0.0 0.1 100.0 \;vl?dedneillj;rent command changes O
command ramp time Set usually a value of 5-10 ms
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6-3 Block-B parameters

The Block-B parameters are divided into the basic functions, extended functions and software option
functions.
Block-B parameters (Basic function of V/f control) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [veEc| Pm
BOO — Output rating
0 | Rated input voltage 7. 1. 7. | Select the rated input voltage from the O
setting following table.
Drives up to U2KN37KO0 or U2KX45K0 Drives Larger than U2X45K0 1
200V 400V 200V 400V
When this data Value | System System Value | System Syste 1 _|
) en d'stha a 'f t 1 200V 380V 1 200V S0V
30;‘292 Jataev(v)i:: Ez 2 200V 400V 2 200V 400V _|
chang ed to the 3 200V 415V 3 220V Aoy
g 4 220V 440V 4 220V 140V
same value. — T —
5 230V 460V 5 200w 460V
6 230V 480V 6 239\ 460V
7 230V 400V | 22 )V 400V
1 | Max./base frequency 1. 0 9 [ Select the output fren"en‘cy ating O
simple setting from the combinaticn b ~w.
Value Ftrq (Hz) [ FmaxHz) | V'LT‘ Ftrg (Hz) | Fmax (Hz)
0 Free setting on BO0-4 and B0OO-5 [ 6 60 70
1 50 50 1 7 80
2 60 60 ! 8 90
3 50 o7 | Lo 120
4 75
5 _"o |
2 | Motor rated output kw Inverter 0.10 ’ 507 00 |: ntor rated power at the base speed. O
rating
3 | Rated output voltage \% 200 39. r 480. | This is the rated motor voltage, which O
1400. can not be set to a larger value than the
| input voltage set in BOO-0.
The Automatic Voltage regulator DC-
AVR does not operate when is set to 39.
\ (then the output voltage equals the input
voltage at the base frequency.)
Max. frequency Hz _: 50.0 3.0 | 440.0 | When "B00-1" is a value other than 0, O
5 | Base frequency .. 500 1.0 | 4400 |these values will be rewritten with the 0o
_|_ data set in BOO-1
6 [ Motor rated current A Inverter | Inverter | Inverter [ The overcurrent limit, OLT, current %
| rating |rating rating display and meter output. are related
x 0.3 to this setting
7 | Carrier fr2quer cy 17.0 1.0 21.0 | The noise can be lowered by O
(Drives up to changing the PWM carrier frequency
U2K} 37KO or and control method, which affects to
U2KX45K0) the sound generated from the motor.
This can be changed while running.
1.0-15.0: Monotone sound method
(Carrier frequency: 1.0 to 15.0kHz)
15.1-18.0: Soft sound method 1
(Carrier frequency: 2.1 to 5.0kHz)
| 18.1 to 21.0: Soft sound method 2
| (Carrier frequency: 2.1 to 5.0kHz)
I Carrier frequency 10.0 1.0 14.0 | 1.0-8.0: Monotone sound method (@)
(Drives larger than (Carrier frequency: 1.0 to 15.0kHz)
U2KX45K0) 8.1-11.0: Soft sound method 1
(Carrier frequency: 2.1 to 5.0kHz)
11.1 to 14.0: Soft sound method 2
(Carrier frequency: 2.1 to 5.0kHz)
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Block-B parameters (Basic function of vector control) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [vec| Pm
BO1 — Qutput rating
0 [ Rated input voltage 7. 1. 7. | Select the rated input voltage from the O] O
setting following table.
Drives up to U2KN37KO0 or U2KX45K0 Drives Larger than U2X45K0
200V 400V 200V 400V
hen this data i Value System System Value | System System
V‘; en td's hata IS 1 200V | 380V 1 200V | 380V
c ;‘”ged’ tt e O,‘JIS‘“ 2 200V 400V 2 200V 400V
‘C’E aigZd ?oa:r\:! € 3 200V 415V 3 220V 415\
Samegvalue 4 220V 440V 4 220V 440\ |
’ 5 230V 460V 5 230V 400V.
6 230V 480V 6 230V 460V _ |
7 230V 400V 7 230V 4uuV
1 | Motor rated output kw Inverter 0.10 | 500.00 | Motor rated power at the base speed O] O
rating
2 | No. of motor poles Pole 4. 2. 16. O] O
3 [ Rated output voltage \% 200 40. 480. | This is the motor rated vr *age au O] O
1400. base speed, full load
4 [ Max. speed min™ 1800. 150. 7200. | This is the max. mc ar 5. d. O O
The maximum f-~auer cy is 120Hz.
5 [Base speed min~ 1800. 150. 7200. | This is the n <tor bz e (rated) speed. O O
When the mo. * is controlled above
that sp2ed, the 1. <during vector
control . .. ue vear ned.
6 [ Motor rated current A Inverter | Inverter | Inverter | Tnis is the .otor current during full O O
rating |rating rating Ic~d at t e base speed.
x 0.3
7 | Carrier frequency 17.0 1.0 < 0 [7. >noise can be lowered by O O
(Drives up to changing the PWM carrier frequency
U2KN37KO or | and control method, which affects to
U2KX45K0) the sound generated from the motor.
| This can be changed while running.
1.0to 15.0:
Monotone sound method (Carrier
\ frequency: 1.0 to 15.0kHz)
15.1 to 18.0:
Soft sound method 1 (Basic
carrier frequency: 2.1 to 5.0kHz)
' 18.1t0 21.0:
' Soft sound method 2 (Basic
J_ carrier frequency: 2.1 to 5.0kHz)
Carrier freq lency 10.0 1.0 140 | 10to8.0: O] O
(Drives large: tharn Monotone sound method (Carrier
U2KX450S) frequency: 1.0 to 8.0kHz)
8.11t0 11.0:
Soft sound method 1 (Basic
carrier frequency: 2.1 to 5.0kHz)
11.1to 14.0:
Soft sound method 2 (Basic carrier
W frequency: 2.1 to 5.0kHz
8 [N. ~fencoder pulses P/R 1000. 60. | 10000. | This must be set in vector control with O] O
sensor mode
9 | No-load output \Y 160. 20. 500. | This is the voltage during no-load at O] O
voltage the base speed.
L Adjusted by Auto-tuning
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Block-B parameters (Basic function constants) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [vec| Pm
BO2 — Motor circuit constant (IM)
0 | R1:Primary resistance | mQ |Inverter | 0.100 9.999 O O
(Mantissa section) rating
1 | R1:Primary resistance Inverter -3 4 O O
(Exponent section) rating
2 |R2: mQ 1.000 | 0.100 | 9.999 O
Secondary resistance
(Mantissa section) {
3 |R2": 0 -3 4 O
Secondary resistance This combination means
(Exponent section) R2' = 1.000 x 10° (mQ)
4 |Lo: mH 1.000 | 0.100 | 9.999 N
Leakage inductance
(Mantissa section)
5 | Lo: 0 -3 4 O
Leakage inductance Th - .
(Exponent section) e motor circuit constant is set.
6 |M: mH 1.000 | 0.100 | 9.999 O
Excitation inductance
(Mantissa section)
7 |IM: 0 -3 4 O
Excitation inductance
(Exponent section)
8 |Rm: mQ 1.000 | 0.100 | 9.999 O
Iron loss resistance
(Mantissa section)
9 | Rm: 0 -3 5 O
Iron loss resistance
(Exponent section)
BO3 — Motor circuit constant (PM) _
0 [R1: PM motor primary | mq | 1.000 | 0.001 | ¢.. \9_[
resistance o)
(Mantissa section) ] This combination means
1 | R1: PM motor primary 0 -1 A R1=1.000 x 10° (mQ)
resistance
(Exponent section)
2 | Ld: PM motor d axis mH 1000 » "001 9.999
inductance |
(Mantissa section) }_ 0o
3 | Lg: PM motor q axis mkb, 1.000 0.001 9.999 This combination means
inductance ' > R1 = 1.000 x 10° (mH)
(Mantissa section) i !
4 | Ld, Lq PM motor | 0 -1 4
inductence
(Exponent s xctiu. | l J
BO5 — Frequency skip
0 [ Skip frequancy-- 1 Hz 0.1 0.1 | 440.0 O
1 [Skip’and-1 Hz 0.0 0.0 10.0
2 [ Skin frequency — 2 Hz 0.1 0.1 | 440.0
3 l'skip. and -2 Hz 0.0 0.0 10.0
4 | “Kip fri.quency — 3 Hz 0.1 0.1 | 440.0
=[Sk, band -3 Hz 0.0 0.0 10.0
I._'16_—h 40 intrlock setting
7 | Coefficient 1.000 | -10.000| 10.000 O
| 1 |Bias Hz 0.0 | —440.0 | 440.0 | The upper limit must be larger than O
2 | Upper limit Hz | 440.00 | -440.0 | 440.00 |the lower limit.
3 | Lower limit Hz 0.10 | —440.0 | 440.00
4 [Bias min~ 0. | =7200. 7200. | The upper limit must be larger than O
5 | Upper limit min~ 7200. | =7200. | 7200. [the lower limit.
6 | Lower limit min— | =7200. [ -7200. 7200.
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6. Control Functions and Parameter Settings

Block-B parameters (Extended function constants) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [vec| Pm
B10 — Acceleration/deceleration time
0 | Acceleration ramp sec 10.0 0.1 | 6000.0 | This acceleration/deceleration ramp O
time-2 time is valid when the ramp 2
1 | Deceleration ramp sec 20.0 0.1 | 6000.0 |selection is ON (CSEL=ON).
time-2 This is the time to reach the max.
frequency or max. speed from 0
This value can be set x0.1 or x10
units by setting the parameter B10-5
accordingly.
2 [ Acceleration ramp sec 5.0 0.1 | 6000.0 | This is the acceleration/deceleration O
time for jogging time value when the JOG sequence
3 | Deceleration ramp sec 5.0 0.1 | 6000.0 |(FJOG, RJOG)is ON.
time for jogging This value can be set x0.1 or x10
units by setting the parameter B10-5
accordingly.
4 | S-shape sec 0.0 0.0 5.0 | Set to 1/2 of less of the ramp time. | O
characteristics (Ts) S-type ramp time is allowed by settii -
this parameter.
5 | Time unit 1. 1. 3. | The acceleration/decelerati~n =mp O
time setting unit can be c™anged
using a multiplier.
1: x1; 2: x0.1; 3: x1)
B11 — Program frequency (speed) setting i -
0 | Program frequency % 10.00 0.00 | 100.00 | (1) Binary seli:ct m. 1e \»11-8=1)
(speed) -0 Sequence « ~mmund Selected
1 [ Program frequency % 10.00 0.00 | 100.00 ['sg [ s3 <2 | S1[ S0 | freq.
(speed) -1 |OHF[O1 -|OFF[ B11-0 || ©
2 [ Program frequency % 10.00 0.00 | 100.00 ‘ JFF|OFF| ON | B11-1
(speed) -2 OFF| ON |OFF| B11-2
3 | Program frequency % 10.00 0.00 | 100.Cu oFFloNn[oON| B11-3
(speed) -3 ’ ON |OFF|OFF| B11-4
4 [ Program frequency % 10.00 0.00 . 10.0u oN [oFFloN | B11-5
(speed) -4 ON | ON |OFF| B11-6
5 [Program frequency % 10.00 0.00  *00 50 ON|ON|ON| B11-7
(speed) -5 SE and S3 are not used
0,
6 [Program frequency % 10.0° 0.00 ', 100.00 (2) Direct select mode (B11-8=2)
(speed) -6
7 | Program frequency % 16,21 0.00 | 100.00 Sequence Command __ | Selected
(speed) -7 SE|[S3[S2]S1] S0 freq.
OFF[OFF|OFF|OFF|OFF| Latest
value
OFF|OFF|OFF[OFF| ON | B11-0
| OFF|OFF|OFF| ON |OFF| B11-1
OFF|OFF| ON [OFF|OFF| B11-2
| OFF| ON |OFF[OFF|OFF| B11-3
ON (OFF|OFF|OFF|OFF| Latest
value
ON [OFF|OFF|OFF[ ON [ B11-4
ON [OFF|OFF| ON [OFF| B11-5
ON [OFF| ON |OFF[OFF| B11-6
ON | ON |OFF|OFF[OFF| B11-7
When SO to S3 are all OFF the latest
frequency set value is hold. After
power ON that goes to “0”
£ | Selection mode 1. 1. 2. | =1:Binary mode O
setting =2 : Direct select mode
Select the program frequency setting
(B11) and program ramp (B41, B42)
selection mode.
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6. Control Functions and Parameter Settings

Block-B parameters (Extended function constants) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [vec| Pm
B13 - Local setting
0 | Torque setting % 100.0 | -300.0 | 300.0 | Torque setting from the keypad O O
1 | Torque ratio 1 setting 1.000 | 0.001 | 5.000 O O
2 | Torque bias 1 setting % 0.0 | =300.0 | 300.0 O] O
3 | Torque ratio 2 setting 1.000 | -5.000 | 5.000 O O
4 [ Double rating speed ratio % 100.0 0.1 | 100.0 | This sets the torque limit reduction (ol e
setting pattern changeover point. Set as a per-
centage in respect to the base speed.
5 | Drooping setting % 0.00 0.00 | 20.00 |By adjusting this parameter, the motor <« O
torque/speed characteristics can be |
achieved. .
6 [ASR gain compensation % 100.0 0.0 | 150.0 | This sets the ASR P gain -|_ “Tolo
in constant power range compensation value at the max. speed.
By adjusting this parameter, the ASR |
P gain can be compensated in thz
constant power range.
If ASR hunting occurs in the ce stant
power range, (with sensor-l2ss vec'tor
control) set a smaller ve.ue.
7 | ACR gain compensation % 100.0 0.0 | 150.0 | This sets the ACR P gan O O
in constant power range compensation va'ue tthe. 7x. speed.
By adjusting thic 28 ai. ~ter, the ACR
P gaincan* ~om_ensated in the
constant fower 1 nge.
B14 — ASR dead band setting
0 | ASR dead band setting % 0.0 0.0 | 100.0 ’The no~ ~ns) e range of the ASR O O
I uts set.
B15 — Machine time constant setting 2
0 [ Machine time constant 2 ms 1000. 10. | 20_. . | .3 the time to accelerate the O] O
motor + load to the base speed at the
) motor rated torque.
This is valid when the sequence input
machine time constant changeover is
ON (MCH = ON).
B17 — V/f middle point
0 | Frequency 2 Hz | | 0.0 |Maxfreq. These parameters should be set: O
1 | Voltage 2 % 0.9 0.0 100.0 | Base frequency = B17-0 > B17-2 O
2 [Frequency 1 Hz 0.u 0.0 | Max.freq. B17-1>B17-3 O
3 | Voltage 1 W 0.0 0.0 100.0 O
B18 — Over current limit
0 | Over current limit [ % 150. | 100. | 300. 0
1 | Regenerative curremn . % 10. 5. 300. | Setto 10% if there is not DBR. O
limit
2 [Torque tabilication ga.. 1.00 0. 4.00 |Increase if the motor vibrates. O
Over curront lin'it 0.25 0. 2.00 | Decrease if current hunting occurs. O
function ga'n
Current stab.'isation gain 0.25 0. 2.00 O
5 | Jve. curre t break-down 1.00 0. 2.00 O
nrever ion gain
6 [C ~rcurrent stall pre- 100. 10. 1001. | P control will be applied if 1001 is set. | O
venu 1 time constant
Ii’l — Automatic tuning function
U | Automatic tuning 0. 0. 5 [ The automatic tuning mode is O O
| selection selected.
0: Disabled (Normal running mode)
1: Basic tuning for V/f Control
2: Extended tuning for V/f Control
3: Basic tuning for Vector Control
4: Extended tuning for Vector Control
5: Load mode (check chapter 3-6-2)
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6. Control Functions and Parameter Settings

Block-B parameters (Extended function constants) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [vec| Pm
B19 — Automatic tuning function (continues from previous page)
1 | Initial proportional % 100. 0. 500. | Autotuning initial settings. O O
compensation gain If Autotuning is completed incorrectly
2 | Initial time constant % 100. 0. 500. | change initial settings and try again. oo
compensation gain Increase these values in 50% steps
B20 — Output rating (Dual drive)
0 [ Max./base frequency 1. 0 9 | Select the output frequency rating O
simple setting from the following table.
Value Ftrq (Hz) | Fmax (Hz) Value Ftrg (Hz) Fmax (Hz)
0 Free setting on BO0-4 and B0O0-5 6 60 70
1 50 50 7 2y
2 60 60 8 0 J
3 50 60 9 L
4 75
5 100
1 | Rated output voltage \% 200 40. 480. | The Automatic Voltage regulato e |
1400. AVR, is always enabled, so ..es *
voltage is attained at the be. = 0o
frequency.
This is the rated mo’  voi. 1€, ‘which
can not be set to = larg r véeiue than the
input voltage s st in . 10-..
2 [ Max. frequency Hz 50.0 3.0 | 440.0 | When "B2C-U ‘s avilue otherthan 0, | O
3 | Base frequency Hz 50.0 1.0 | 4400 |these values wi. ~crewritten with the [ o
datase ™ _.-0
4 [ Motor rated current A Inverter | Inverter | Inverter | The overcurrent limit, OLT, current %
rating |rating rating a splay énd meter output. are related o)
x 0.3 tow. atting
5 [ Carrier frequency 17.0 1.0 _" 0 |1 ~noise can be lowered by
(Drives up to changing the PWM carrier frequency
U2KN37KO or | and control method, which affects to
U2KX45K0) the sound generated from the motor.
| This can be changed while running. o
1.0-15.0: Monotone sound method
(Carrier frequency: 1.0 to 15.0kHz)
\ 15.1-18.0: Soft sound method 1
(Carrier frequency: 2.1 to 5.0kHz)
18.1 to 21.0: Soft sound method 2
(Carrier frequency: 2.1 to 5.0kHz)
Carrier frequency 1 oo 1.0 14.0 | 1.0-8.0: Monotone sound method
(Drives larger than ' (Carrier frequency: 1.0 to 15.0kHz)
U2KX45K0) | 8.1-11.0: Soft sound method 1 o
(Carrier frequency: 2.1 to 5.0kHz)
| 11.1 to 14.0: Soft sound method 2
. (Carrier frequency: 2.1 to 5.0kHz)
B21 — Frequency .etting (Dual Drive)
0 | Local frequ=ncy Hz 10.00 0.10 |Max.fre- | This is the frequency set from the O
settiny guency | operation panel.
1 |7 . ency setting for Hz 5.00 0.10 | Max.fre | This is the frequency setting for O
|oggin, -quency | jogging.
| B2~ — Acc 'eraidon/deceleration time (Dual Drive)
« | Acc =ration ramp sec 10.0 0.1 | 6000.0 | This is the time to reach the max.
| ume-J. frequency or max. speed from 0
Deceleration ramp sec 20.0 0.1 | 6000.0 | This value can be set x0.1 or x10 o)
| time-1 units by setting the parameter B10-5
2 [ Acceleration ramp sec 5.0 0.1 | 6000.0 | This is the acceleration/deceleration
time for jogging time value when the JOG sequence
3 | Deceleration ramp sec 5.0 0.1 | 6000.0 |(FJOG, RJOG)is ON. o
time for jogging This value can be set x0.1 or x10
units by setting the parameter B10-5.
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6. Control Functions and Parameter Settings

Block-B parameters (Extended function constants) list

No. Parameter Unit  [Default |Min. Max. Function Application
sT | vif [vEC| Pm
B23 — Torque Boost (Dual Drive)
0 | Manual torque boost % Inverter 0.0 20.0 | This is the boost voltage at OHz. O
voltage rating
1 | Square reduction torque % 0.0 0.0 25.0 | This is the reduced voltage at half of O
setting base frequency.
B24 — DC Brake (Dual Drive)
0 | DC braking voltage % Inverter 0.1 20.0 O
rating I
1 | DC braking time sec 2.0 0.0 20.0 O
B25 — Overcurrent limit (Dual Drive)
0 |Overcurrent limit % 150. | 50. [ 300. O | |
1 | Regenerative current % 10. 5. 300. | Setto 10% if there is not DBR. O
limit
2 [ Torque stabilisation gain 1.00 0. 4.00 | Increase if the motor vibrates. O |
B30 — Speed control extended function
0 [ Load torque observer gain 0. 0. 200. | This is the gain for the load tciqu = |
observer.
To increase the response
characteristic from an ex. rnal
disturbance, set als. = gan 6|0
Note that if the ge nis + t tao high,
the output torr'e cou ld start hunting.
When set to cero, *he _ad torque
observer vv. not fu: ction.
1 | Model machine time ms 500. 10. | 20000 |[Setthe model. =chine time constant O O
constant . lused. = .C naa >roue observer.
2 [ ASR proportional change % 50.0 1.0 | 400.0 |'rthe spe~r setting value or motor
rate limit ‘need ( hange suddenly, this will ol o
p. = .the ASR's, P response, from
, “uddenly changing.
3 | LPF time constant for ms 0. 0 100N | Tnis filter is used to suppress
Speed setting overshooting, by setting a time ol o
constant equivalent to the speed
response.
4 | LPF time constant for ms 2. ¢ 1000. | This filter is used to suppress the O O
Speed detection noise in speed detection.
5 [LPF time constant for ms o 0. | 1000. | This filter is used for the speed O O
Speed detection ASR | detection in the ASR.
6 [LPF time constant for rs | 20. 0. | 1000. | This filter affects the speed detection
flux compensation ' used in constant power or iron loss ol o
compensations, etc.
7 |LPF time constant for ms 0. 0. | 1000. | Set the low path filter time constant O O
actual Torque settir._ used for the torque current command.
8 [LPF time coastz “for ms 100. 0. | 1000. | Set the low path filter time constant
droopin X used for drooping value input into the ol o
speed regulator.
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6. Control Functions and Parameter Settings

Block-B parameters (Extended function constants) list

No. Parameter Unit [Default | Min. Max. Function Application
sT | vif [vec|pm
B31 — Sensor-less control function
0 | Flux observer gain 1.20 0.50 2.00 | This is the gain for flux observer O
feedback.
If in the high-speed operation
range, occurs hunting at the
estimated speed, adjust within
the range of 1.2 t0 0.9.
1 | Speed estimated proportional [ % 0.00 0.00 | 100.0 |This is the proportional gain for O
gain the adaptive speed estimation
algorithm. To increase the
speed estimation response, set
a large value. Note that if the
value is too high, the speed
estimation value will hunt.
2 [ Speed estimated integral % 1.00 0.00 | 100.0 |This s the integral gain for the J
gain adaptive speed estimation
algorithm. To increase the
speed estimation response set
a large value. Note that if the
value is too high, the ne ~d
estimation value wil" hunt.
3 | Regenerative compensation % 10.0 0.1 | 100.0 | The regenerative torqe > limit
torque limit 1 can be chang:d 1. *he lc v
- - 5 speed area. T..e she ".d area
4 Regene.ra.tlve compensation % 20.0 0.1 100.0 shows t_ . =ra = range. o
torque limit 2 If the ¢ =ratior is unstable at a
5 [ Regenerative compensation % 10.0 0.1 100.0 [ poi:+. se. We compensation
low-speed area setting 1 limits t~ kee  the unstable
6 | Regenerative compensation % 20.0 0.1 | 100 reywnottthe liaded area
low-speed area setting 2

Outp ttorque

v

“‘egeneration

e

: Regenerative
torque limit

Regenerative compensation
(B31-3, 4,5, 6)
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6. Control Functions and Parameter Settings

Block-B parameters (Extended function constants) list

No.

Parameter

Unit

Default

Min. Max.

Function

Application

sT | vif [vec|pm

B32 -V

ector control compensation selection

High speed flux control
selection

1: Disable 2: Enable

This is the control selection for
magnetising the secondary flux
to a high speed when starting
operation.

Select this to increase the motor
speed even slightly when
starting operation.

O

Temperature compensation
selection

1: Disable 2: Enable

This is to compensate
fluctuation of R1, R2 motor
constants caused by changes in
the motor’s temperature.

Useful if high torque accuracy is
required when (C30-0 = 4), or if
high speed accuracy is requires
in sensor-less operation (C30-?
= 3)’

Voltage saturation
compensation selection

Iron loss compensation
selection

1: Disable 2: Enable

This function is usefu, if th,
output voltage is la.y, * than ine
voltage that car e ou, ‘1t hy
the inverter, ¢ - wk.. ~ rais.ng the
output voltage tc net. .he input
voltage, ..« en " input
voltag chang. s, limiting the
exc'ting « ‘rren' to prevent the
cJrrent or v que instability.

If there is voltage saturation, a
high ripple in the torque will
oc ur. In this case, lower the

| pU1-9 setting to avoid this.

1: Disable 2: Enable

This compensates the torque
error caused by iron loss. The
iron loss resistance value (B02-
8, 9) must be set.

ACR voltage model FF
selection

1: Disable 2: Enable

The voltage fluctuation caused
by the leakage inductance is
feed forward controlled.

The current regulator (ACR)
response will be increased.
Select this if the current hunts in
the high-speed operation range
during sensor-less control.
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6. Control Functions and Parameter Settings

Block-B parameters (Extended function constants) list

No. Parameter Unit  [Default | Min. Max. Function Application
sT | vif [veEc|Pm
B33 — M fluctuation compensation table reference speed
0 [ Table reference speed 0 min~* 200 100. 7200. [ This is the reference speed O
1 [Table reference speed 1 min~* 400 100. | 7200. |table. .
2 | Table reference speed 2 min 600 100. | 7200. | These values will be affected by
— the compensation (B34) block.
3 | Table reference speed 3 min 800 100. 7200.
4 | Table reference speed 4 min~* 1000 100. 7200.
5 [Table reference speed 5 min~* 1200 100. 7200.
6 [Table reference speed 6 min~* 1400 100. 7200.
7 |Table reference speed 7 min~* 1600 100. 7200.
B34 — M fluctuation compensation
0 [ M fluctuation compensation % 100.0 50.0 | 150.0 | §
coefficient 0 This is adjusted with the
1 | M fluctuation compensation % 100.0 50.0 150.0 a_luiomatlc tuning mode 4 (B19-0
coefficient 1 =4).
2 | M fluctuation Compensation % 100.0 50.0 150.0 This Compensates the exciting |
coefficient 2 inductance fluctuation accoring |
3 [ M fluctuation compensation % 100.0 50.0 | 150.0 [tothe B33 reference spezd
coefficient 3 values. ] o
4 | M fluctuation compensation % 100.0 50.0 150.0 Set the_ compensatmn.
L coefficients that the ¢ “tput
coefficient 4 . .
- - voltage is consic. * durn. *no-
5 | M fluctuation compensation % 100.0 50.0 | 150.0 ||oad operatiol thro. vh the entire
coefficient 5 operation range.
6 | M fluctuation compensation % 100.0 50.0 150.0
coefficient 6
7 | M fluctuation compensation % 100.0 50.0 150.0
coefficient 7
B35 — Constant Voltage control (PM) R
0 | Demagnetizing control % 10.0 50.0 10C 9 | O
operation voltage range o~ Jf rated voltage
P — Py \T| )
1 \E);umeagnetlzmg current limit % 50.0 10.C¢ | 20 Ratio of rated voltage (e}
2 | Demagnetizing proportional | times 0.10 0.01 | ¢799 | O
gain |
3 | Demagnetizing integral gain ms 10. = 1000. O
4 | Flux temperature fluctuation % 0.9 0.0 50.0 O
compensation range -
5 [ Flux temperature fluctuation % 1000. 1. 9999. O
compensation time
constant
B36 — Demagnetizing current table (PM) —
0 [ Demagnetizing current % 0.0 0.0 | 100.0 [Demagnetising current table o
table 0 (at torque command 25%)
1 | Demagnetizing curic. © % 0.0 0.0 100.0 O
table 1 (at torque command 50%)
2 [ Demagetizir.q curre.. % 0.0 0.0 100.0 (at torque command 75%) O
table 2
3 | Demagnet zing vurrent % 0.0 0.0 | 100.0 |(at torque command 100%) O
table ®
4 | Demagnetizil g current % 0.0 0.0 100.0 | (at torque command 150%) (e}
abic 1
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6. Control Functions and Parameter Settings

Block-B parameters (S/W option constants) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [vec| Pm
B40 — Software option function
0 | Function selection — 1 1 1. 4 | = 1: Following functions are not used
= 2: Program ramp function O
= 3: Pattern Run
=4: Traverse run
1 | Function selection — 2 1 1. 3 [ =1: Following functions are not used
=2:PID 0]
= 3: PID, multi-pump control |
B41 — Program ramp — acceleration !
0 [Acceleration time —0 sec 10.0 0.1 [ 6000.0 | Select as follows with SO, S1, S2, S3
1 -1 | sec 10.0 0.1 | 6000.0 |and SE.
2 -2 sec 10.0 0.1 | 6000.0
3 -3 sec 10.0 0.1 | 6000.0 O
4 -4 sec 10.0 0.1 | 6000.0
5 -5 sec 10.0 0.1 | 6000.0 |
6 -6 sec 10.0 0.1 | 6000.0 |
7 -7 sec 10.0 0.1 | 6000.0 |
B42 — Program ramp — deceleration
0 [ Deceleration time — 0 sec 20.0 0.1 | 6000.0
1 -1 sec 20.0 0.1 | 6000.0
2 -2 sec 20.0 0.1 | 6000.0
3 -3 sec 20.0 0.1 | 6000.0 O
4 -4 sec 20.0 0.1 | 6000.0
5 -5 sec 20.0 0.1 | 6000.0
6 -6 sec 20.0 0.1 | 6000.0
7 -7 sec 20.0 0.1 | 6000.0
The binary mode or
direct input mode is
selected with B11-8. (1) For Binary mode selectic. (1) For Direct mode selection
Sequence Commanc,__ | Se: ~ted Sequence Command Selected
SE [ S3 | S2 [ S1 | SO | remp time SE | S3 [ S2 | S1 | S0 | ramp time
OFF|OFF|CG. = B41-0 OFF|OFF|OFF|OFF|OFF| Latest
\ B42-0 values
FEF|0FF UN B41-1 OFF|OFF|OFF|OFF| ON B41-0
[ B42-1 B42-0
":FFON OFF| B41-2 OFF|OFF|OFF| ON |OFF| B41-1
| B42-2 B42-1
OFF| ON | ON B41-3 OFF|OFF| ON [OFF|OFF| B41-2
[ B42-3 B42-2
' ON (OFF|OFF| B41-4 OFF| ON |OFF|OFF|OFF| B41-3
B42-4 B42-3
ON |OFF | ON B41-5 ON [OFF|OFF|OFF|OFF| Latest
B42-5 values
ON [ ON [OFF| B41-6 ON [OFF|OFF|OFF| ON B41-4
B42-6 B42-4
ON | ON [ ON B41-7 ON [OFF|OFF| ON (OFF| B41-5
B42-7 B42-5
ON [OFF| ON |OFF|(OFF| B41-6
SE and S3 are not used B42-6
ON | ON |OFF|OFF|(OFF| B41-7
B42-7

When SO to S3 are all OFF the latest ramp
time set value is hold. After power ON the
latest value is cleared to “0”
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6. Control Functions and Parameter Settings

Block-B parameters (S/W option constants) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [vec| Pm
B43 — PID Control
0 | Proportional Gain 1.00 0.01 10.00 O
1 | Integral time constant sec 10.0 0.0 30.0 O
2 | Differential time sec 0.000 | 0.000 1.000 O
constant
3 [ Upper limit % 100. 50. 100. | The maximum frequency (B00-4) and | O
maximum speed (B01-4) are 100%
4 | Lower limit % 0. 0. 50. o n
B44 — Multi-pump control
0 | No. of controlled units 3. 1. 5. | Set the No of pumps to be ON/OFF | O | 1
pumps controlled
1 | Holding time sec 60. 3. 3600. | When the PID output reaches either O
Lower or Upper limit longer that the
time set, one of the pumps is switch
OFF or ON
2 | Continuos operation Hrs 8. 2. 48. | This is maximum time allowed f_. o
limit time running a pump. The pumps will
rotate so the operating timc of « ach
pump is equal.
3 [ Changeover time sec 3. 1. 120. | This is the OFF/ON 4 sitiol. “mie O
between the pumpt wkic. are
rotated.
B45 — Traverse run Y
0 [ Centre frequency (FH) % 20.00 5.00 | 100.00 - O
1 | Amplitude (A) % 10.0 0.1 20.0 [Set (A7 10 O
2 | Drop (D) % 0.0 0.0 50.0 [ Szt (W/A) X 100 O
3 | Acceleration time (B) sec 10.0 0.5 60.0 B O
4 | Deceleration time (C) sec 10.0 0.5 600 O
5 | Deviated traverse (X) % 10.0 00 | 209 |Se (X/FH) x 100 o
6 | Deviated traverse (Y) % 10.0 00| 20.0 Bet(Y/FH) x 100 o
B50 — Pattern run step-0 (Automatic run) B
0 | Mode) 0. 0. 2. |=0: Stop
1 | Frequency (speed) % 10.00 0.00 ' 100.00 |=1: Forward run O
2 | Time sec 10, 0.1 | 6000.0 |=2: Reverserun
B51 — Pattern run step-1 (Automatic run) N
0 | Mode) | 0. 0. 2. [=0:stop
1 | Frequency (speed) % | *2.00 0.00 | 100.00 |=1: Forward run O
2 | Time Scl 1.0 0.1 | 6000.0 |=2:Reverserun
B52 — Pattern run step-2 (Automa.ic run)
0 [Mode) Ny 0. 0. 2. [=0: Stop
1 | Frequency (sneeu, l % 10.00 0.00 | 100.00 |=1: Forward run O
2 | Time sec 1.0 0.1 | 6000.0 |=2: Reverserun
= 3: Return
B53 — Pattern’ un ste 0-3 (Automatic run)
0 | M~de) 0. 0. 2. |=0: Stop
1! rFrequ ncy (speed) % 10.00 0.00 | 100.00 |=1: Forward run
2 | . me sec 1.0 0.1 | 6000.0 |=2:Reverserun O
> | Rew 'n destination 0. 0. 2. |=3:Return
[eNFaer
B5.. Pattern run step-4 (Automatic run)
I 0 | Mode) 0. 0. 2. |=0: Stop
1 | Frequency (speed) % 10.00 0.00 | 100.00 |=1: Forward run
2 | Time sec 1.0 0.1 | 6000.0 |=2:Reverserun ©
3 [ Return destination 0. 0. 3. |=3:Return

step
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6. Control Functions and Parameter Settings

Block-B parameters (S/W option constants) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [vec| Pm
B55 — Pattern run step-5 (Automatic run)
0 | Mode) 0. 0. 2. |=0: Stop
1 | Frequency (speed) % 10.00 0.00 | 100.00 |=1: Forward run
2 [Time sec 1.0 0.1 | 6000.0 | =2: Reverse run O
3 | Return destination 0. 0. 4. |=3:Return
step
B56 — Pattern run step-6 (Automatic run) I
0 | Mode) 0. 0. 2. [=0:stop | 1
1 | Frequency (speed) % 10.00 0.00 | 100.00 |=1: Forward run
2 [Time sec 1.0 0.1 | 6000.0 | =2: Reverse run © ‘
3 | Return destination 0. 0. 5. | =3: Return
step L |
B57 — Pattern run step-7 (Automatic run)
0 | Mode) 0. 0. 2. |=0: Stop
1 | Frequency (speed) % 10.00 0.00 | 100.00 |=1: Forward run
2 [Time sec 1.0 0.1 | 6000.0 | =2: Reverse run >
3 | Return destination 0. 0. 6. | =3: Return
step
B58 — Pattern run step-8 (Automatic run)
0 [Mode) 0. 0. 2. [=0: Stop b /
1 | Frequency (speed) % 10.00 0.00 | 100.00 |=1: Forwardr ...
2 [Time sec 1.0 0.1 | 6000.0 | =2: Revers. un O
3 | Return destination 0. 0. 7. | =3: Rewrmn
step
B59 — Pattern run step-8 (Automatic run)
0 [Mode) 0. 0. 2. [=7:Stor
1 | Frequency (speed) % 10.00 0.00 | 100.60 | = 1: rurward run
2 [Time sec 1.0 0.1 | 600L ? | =... Reverse run ©
3 | Return destination 0. 0. | 8. =3:Return
step
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6. Control Functions and Parameter Settings

6-4 Block-C parameters

The Block-C parameters are divided into the basic functions, extended functions and hardware option

functions.
Block-C parameters (Basic function constants) list
No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [veEc| Pm
CO00 — Control methods
0 [Run command 1. 1. 3. | Run command method is set. O
method =1:F-RUN, R-RUN
=2:RUN, REV
= 3: Pulse (by Push-buttons)
(Pulse inputs for F-RUN and
R-RUN)
1 | RUN/STOP methods 2. 1. 2. | Set the stopping method for RUN O
operation.
=1: Coast to stop
= 2: Ramp down to stop
2 | Jog stop method 2. 1. 2. | Set the stopping method for JG,G o
operation.
=1: Coast to stop
= 2: Ramp down to stop
3 | Emergency stop 1. 1. 2. | Emergency stop inrut I tic is _et. O
(EMS) input logic =1: Close to stop
=2:0pentc o
4 | Emergency stop 1. 1. 3. | Set the stop,. g me 10od for the O
(EMS) mode emergeric, sto,
=1: o2 aste > without a fault
output
=2 : Coas. to stop with a fault
r Jtput
=5 ..<amp down to stop
5 | Control source 1. 1. 2| St whether to validate the remote O
switchover method operation sequence for the local
(J1 setting) operation mode. Fig 5.2
=1:Disables =2:Enables
6 [ Control source 1. 1. 2. | Select the No. of auxiliary operation O
switchover method sequence input points when the COP
(J2 setting) command is ON. Fig 5.2
=1: Terminal block input
_}_ = 2: Serial input
7 | Run contact output 1 1. 2. | The conditions for turning the O
condition selection | sequence RUN output ON are set.
v =1: ON at pre-excitation
| = 2: OFF at pre-excitation
CO01 — Start/stop frecuency
0 | Start frequer.cy T hz 1.0 0.1 60.0 O
1 | Stop frequenc’ Hz 1.0 0.1 60.0 O
(DC brake start,
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6. Control Functions and Parameter Settings

Block-C parameters (Basic function constants) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [vec| Pm
C02 — Various setting input selection
0 | Speed setting input 4. 4. 1: Analog fixed O
selection = 2 : Serial/parallel fixed
3 :Panelfixed =4:Sequence
1 | Traverse centre 2. 3. |=1:Analogfixed =2:Panelfixed O
frequency input =3: Sequence
selection
2 [ Torque setting input 3. 4. 1: Analog fixed ol
selection =2 : Serial fixed =3: Panel fixed
=4 : Sequence
3 | Torque ratio 1 setting 2. 3. |=1:Serialfixed =2:Panelfixed 2] O
selection =3: Sequence
4 [ Torque bias 1 setting 3. 4. 1 : Analog fixed | O
input selection =2: Serial fixed =3: Panel fixed
=4 : Sequence X
5 [Torque ratio 2 setting 2. 3. 1:Serial fixed =2 : Panel fixec | O O
input selection 3 : Sequence B
6 | Drive/regenerative 3. 3. |=1:Analogfixed =2: Seric'fixed O O
torque limit input =3: Sequence
selection
7 | ASR response input 2. 3. |=1:Serial fixed =. Pan. fixed O] O
selection =3: Sequence
8 | Machine time 2. 3. 1: Serial fix o =. - "7anel fixed o] O
constant points 3:Seque "e
selection
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6. Control Functions and Parameter Settings

Block-C parameters (Basic function constants) list

No. Parameter Unit Default | Min. Max. Function Application
st | vit [veEc| Pm
C03 — Sequence input function — 1
0 [R-RUN (Reverse run) 1. 0. 16. O
1 |F-JOG (Forward Jog) 2. O
2 [R-JOG (Reverse Jog) 3. O
3 |HOLD (Hold signal) 0. O
4 | BRAKE (DC Brake) 0. O
5 |COP  (Serial transsm.) 0. value Input terminal (1) O A
6 [CSEL (Dual ramp.) 0. 0 OFF fixed O p -
7 [IPASS (Interlock bypass 0. 1 PSI1 O
8 | PIDEN (PID) 0. 2 PSI2 o
- - 3 PSI3 ]
C04 — Sequence input function — 2 4 PSI4
0 | CPASS (Ramp bypass) 0. 0. 16. 5 PSI5 o '
1 |VFS  (Speed settingl) 16. 6 | PSI6  Optional L O
- 7 PSI7 Optional |
2 |IFS (Speed setting2) 0. 8 PSI8  Optional S
3 |AUX  (Speed setting3) 0. 9 PSI9  Optiona | 2
4 [PROG (Multi-speed 0. 10| (PLO)  Prograr, o
(Mu |spe.e ) 11 (PL1) outruts
5 |CFS  (CPU setting) 0. 12 | (PL2) (For tture o
6 [SO (Aux. selector) 0. 13 (PL3) — se) | 0
7 |s1 Aux. select 0. 14 | EMS o)
(Aux. selector) 15 FriIN
8 |S2 (Aux. selector) 0. 16 ONr eu O
9 [S3 (Aux. selector) 0. O
CO05 — Sequence input terminal function — 3
0 [SE (Aux. selector) 0. 0. 16. (> Nowes: O
1 |FUP  (Frequency Up) 0. « When cne function is set to ON O
2 |[FDW  (Frequency 0. (=1F, it is permanently enabled. fo)
Down) » When one function is set to OFF
3 [BUP (ratio interlock 0. (=0), it is permanently disabled. Fo)
Up) » When one function is set to any
4 |BDW (ratio interlock 0 programmable input PSI1to PSI9 |~ ~
Down) ' (=1-9), the function is remotely
— enabled or disabled according the
5 |IVLM  (ratio interlock 0 status ON/OFF of the input o
g;égs‘);’;m assigned
6 | AUXDV (Dual drive) }__ 0 o
7 |PICK  (Pick Up) 0. O
8 [EXC  (Pre-excitation) { 0. O
9 [ACR (Torque control) | 0. OO
C06 — Sequence input termin..” “inction — 4
0 [PCTL (Prcnor.. »al 0. 0. 16. o]0
Continl ASK,
1 |LIM1  (Drive orque 0. o]0
Lirait)
2 |LIM2  (Regenerative 0. o]0
torque Limit)
3 MCH (Load time 0. OO
constant)
RFL (O setting) 0. OO
5 | VROGP(Drooping) 0. o]0
o | DEDB (Dead band) 0. o]0
7 | TRQB1 (Torque bias 1) 0. OO
8 [ TRQB2 (Torque bias 2) 0. OO
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6. Control Functions and Parameter Settings

Block-C parameters (Basic function constants) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [veEc| Pm
CO7 — Analog input terminal function
0 [Speed setting 1 2. 0. 7. O
1 | Speed setting 2 3. 0. 7. Value Input terminal (1) )
2 | Speed setting 3 0. 0. 7, 0 | 0% fixed o
peed seting ° 1 | 100% fixed
3 [ Ratio interlock bias 0. 0. 7. 2 ESV O
setting 3 FSI
4 [ Traverse center 0. 0. 7. g S}Ajlﬁ (optional) O
frequency 6 | PAI5  (optional) 8
5 [ PID feedback 0. 0. 7. 7 PAI6 (optional) O
6 [ Torque setting 0 0. 7. Y[ O
7 | Drive torque limit 0. 7. O, v
reduction setting
8 [ Regenerative torque 1. 0. 7. o O
limit reduction setting
9 [Torque bias 1 setting 0. 0. 7. O O
C08 — Automatic start setting _
0 [Auto start 1. 1. 3. 1: off O
(To F-RUN/R-RUN) =2: on without pick-up
3 : on with pick-up ‘re-ste. * after a
momentary powe: 1ss)
C09 — Parameter protection/operation locks
0 | Parameter protection 1. 1. 9. | Set to preve i unin. ntiunal operation | O
from the nper. “ion pi.nel (OPU).
Set whather to e wle or lock data
changir._ .o ©ach | ~rameter function
wit as showr above.
| Block B, C
Parameter protection: S\;:lt:;g Blec. A | L sic | Extended | S/IW | H/W
O :Unprotected 1 © © 0 © ©
(changeable) 2 X X X X
X : Protected . 3 o X X X X
(unchangeable) —
: O X O X X
5 O X O O X
6~8 X X X X X
9 O O O O O
1 | Operation panel loc' | 1. 1. 3. [=1: Enables control from keypad O
| =2: Disables control from keypad
(The STOP key will stop the
drive, if pressed for 2 seconds.
=3: Only STOP key is available
2 | LCL switchaver 1. 1. 2. | =1: Disables switchover while the o)
protection drive is running
=2: Enables switchover while the
_ drive is running
3 | everserun 1. 1. 2. | Set this to prevent unintentional O
(st uence R RUN) reverse run operation.
lrck When set to "2", the sequence input

"R RUN" operation command will be

disabled.

Note that if the reverse run setting

(negative value) is input into the

speed setting during "F-RUN”"

operation, reverse run will start.
=1:Enable =2:lock
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6. Control Functions and Parameter Settings

Block-C parameters (Basic function constants) list

No. Parameter Unit

Default | Min.

Max.

Function

Application

st | vit [veEc| Pm

C09 — Parameter protection/operation locks

4 | Reverse run jogging
(sequence R JOG)
lock

Set this to prevent unintentional
reverse jogging operation.
When set to “2”, the “R-JOG”
operation command will be disabled.
Note that if the reverse run setting
(negative value) is input into the
jogging setting during “F-JOG”
operation, reverse run will start.
=1:Enable =2:Lock

O

5 [Reverse run during
ACR mode lock

Set this to prevent unintentional
reverse run operation.
When set to “2”, reverse run during
ACR operation will be cancel.
The reverse run speed will be limited
to approx. 1% if reverse run is starte d.
This setting is ignored in the V/f
mode.

=1:Enable

=2: Lock

6 [ Fault history buffer
clear

9999

Set 1 for the setting = '1e to 'ear the
fault history details

The clearing operatior wil ..ot take
place ataset'ng .« 1er "an 1.

1: Clear fau.. history

7 | Default value load

C10 — Custom parameter register

9999

9: All uerault v. '<s load (excluding
ma=* .. ce)

1C. . arameter A

1': Parameters B, C basic functions

1. DPar- meters B, C extended

functions

Parameter B software option

function

Parameter C hardware option

function

14: Parameters B basic functions

. Parameters B extended functions

16: Parameter B software option

function

Parameters C basic functions

Parameters C extended functions

Parameter C hardware option

function

1

17:
18:
19:

0 [Custom-0

| 1.99.9 [ 1.00.0 [ 2.99.9

-1

-2
-3
-4
-5

-7

l:nmmhoomn—‘

|_ Parameter

number

Block number

0: Block B
1: Block C

Set for each parameter No. to be
displayed and changed as an A04-0
to 7 custom parameter.
Example) Toset B13-0
(torque

setting), set as 1.13.0.
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6. Control Functions and Parameter Settings

Block-C parameters (Basic function constants) list

No. Parameter Unit  [Default | Min. Max. Function Application

st | vit [veEc| Pm

C11 - Operation panel mode setting

0 | Initial mode 1. 1. 2. | The initial operation mode for when O
the power is turned ON is set
=1:Local
= 2: Remote
1 | Run command status 1. 1. 3. | This is the initial operation mode at O

power ON, during local operation
mode (operation from operation
panel) if the automatic start function
(C08-0 =2 or 3) is enabled.

=1:Stop =2:Forward run
=3 : Reverse run

3 | Operation panel 0.0 0.0 99.9 | Set the monitor parameter No. to be O
monitor settings displayed initially when the power is
turned ON. |
C12 — Setting input terminal function
0 | FSV terminal input 1. 1. 3. /1:0~10V,2:0~5V,3:1~5\ o
mode
1 | FSl terminal input 1. 1. 2. [1:4~20mA, 2: 0~ 20m/ O
mode
2 [AUX terminal input 1. 1. 3. [1:0~#10V,2:0~ BV, " 1~5V O
mode
3 [ Filter time constant for 1. 1. 2. |1:8ms 2:32ns O
FSV/FSI and AUX
input
4 | AUX input gain 1.000 | 0.000 | 5.000 @)
C13 - Output terminal function
0 | FM output settings 0. 0. 12. | S 'ect tr 2 setting value from the O
1 | AM output settings 3. 0. 12. , follo.....g table, and output. 0o

The terminal voltage can be changed
freely with parameters C14-0.1

Value Parameter Output Voltage _| [Vvalue Parameter Output Voltage
0 Output frequency 10V at max. ‘reguency 7 DC Voltage 5V at 300V (200V Series)
1 Setting frequency 10V at rax. fiequeri_y 5V at 600V (400V Series)
Setting Speed 10V atme _=rzed 8 OLT Monitor 10V at 100%
2 Ramp output 10V “ma-. frequency 9 Heatsink 10V at 100°C
2 Vatm. speed Temperature
3 Output current 5V at motor rated current 10 | Motor speed 10V at max. speed
(motor) " 11 | Torque current 5V at motor rated current
4 Output current (¢ ) | 5V . drive rated current 12 | Excitation current 5V at motor rated current
5 QOutput Voltage . "2V at rated Voltage
6 Output power (ciive) | 5V at motor rated power

2 |RC-RA outp it s~ *ings| 0 0 24. | Select the setting value from the ¢)
T3 | PSO1 cutput settings 3 0 24| following table, and output. O
4 [ PSO2 ou‘put s2ttings 7 0 24. O
5 | PSO3 out} ut se.tings 8 0 24. O
Value | Output Value [ Output Value | Output Value | Output
signal signal signal signal
0 RUN 8 ATN 16 |ACC 24 |ULMT
1 FLT 9 SPD1 17 |DCC
2 MC 10 SPD2 18 | AUXDV
3 RDY1 11 COP 19 |ALM
4 RDY?2 12 ECO 20 |[FAN
5 LCL 13 EC1 21 [ASW
6 REV 14 EC2 22 |ZSP
7 IDET 15 EC3 23 [LLMT
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6. Control Functions and Parameter Settings

Block-C parameters (Basic function constants) list

No. Parameter Unit  [Default | Min. Max. Function Application

st | vit [vec| Pm

C14 — Meter output gain

0 | Output gain for FM 1.00 0.20 2.00 |10V at Max. frequency when this is O
1 | output gain for AM 1.00 | 020] 200 |Settol.00. o o
5V at the rated current when this is
set to 1.00. (Max. 11V)
C15 — Status output detection level
0 [Attainment (ATN) % 1.0 0.0 20.0 | The attained output (ATN) operation O
detection width width is set.
1 | Current (IDET) % 100. 5. 300. | The current detection (IDET) O
detection level operation level is set.
2 [ Speed detection % 95.0 1.0 105.0 | The speed detection (SPD1, SPD2) O
(SPD1) level - 1 operation level is set.
3 | Speed detection % 50.0 1.0 105.0 O
(SPD2) level — 2
4 | Zero speed detection % 1.00 0.00 | 50.00 [The zero speed detection (ZSP) | O
(ZSP) level operation level is set. .
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6. Control Functions and Parameter Settings

Block-C parameters (Extended function constants) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [veEc| Pm
C20 — Start interlock
0 [ Start/stop frequency % 0.0 0.0 20.0 | The motor will stop when below this O
(speed) frequency setting.
1 | Start/stop frequency % 1.0 0.0 20.0 O
(speed) hysteresis
2 | Interlock frequency % 0.0 0.0 20.0 | The motor will not start when the O
(speed) speed or frequency setting is lower
than this frequency.
When C20-0=0, the setting start/stop
will not operate.
When C20-2=0, the setting interlock
will not operate.
3 | RUN delay timer sec 0.00 0.00 10.00 | Delays F RUN or R RUN operation O
C21 — Retry/pick-up
0 [ Number of retries 0 0 10. | No of re-start tries after a fault =
1 | Retry wait time sec 5 30. | Delay time between tries o
2 [ Pick-up wait time sec 2. . 10. [ Delay time before pick-up O
3 | Pick-up current limit % 100. 50. 300. | Do not set a value less t'.. » the O
value excitation current.
C22 — Overload A
0 | Overload setting % 100. 50. 105. | Note that whe: '~ pe ar.eter is O
changed, P7 ~amete. 5 C22-1 and
C22-2 wi' auw. matic ully be adjusted
to the value of tt.  setting.
1 | OHz overload % 100. 20. 105. | Th~ maximum value s as set on O
C22-2.
2 [0.7Base freqg.overload % 100. 50. 105 | Ty > mir mum value is as set on O
T22-1.
3 | DBR overload % 1.6 0.0 1c 2 [ Tr .5 is %ED of DBR operation for O
| arives with built in dynamic braking.
Set 0.0 to disable protection or when
| an external DBR module is used
4 | Motor loss braking % 50.0 0.0 1. 70.0 | This function is valid when control O
setting mode selection is C30=1,2 and DBR
\ | option selection is C31-0=3,4
C22-0~2: The max. value differs accoi.. " to the load characteristic selection (C30-0).
When C30-0=2 (whzan variable torque is selected), these max. value is 100.
C23 - Start/Stop frequency-Overload (Du.«. *ive)
0 | Start frequency [ R 1.0 0.1 60.0 O
1 | Stop frequency | Hz 1.0 0.1 60.0 O
(DC Brake start)
Overload seitinyg Y% 100. 50. 105. | Note that when this parameter is O
changed, Parameters C23-3 and
C23-4 will automatically be adjusted
to the value of this setting.
3 [ OHz ouverload! % 100. 20. 105. | The maximum value is as set on O
C23-4.
4. 0.7Ba. e freg.overload % 100. 50. 105. | The minimum value is as set on O
| i C23-3.
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6. Control Functions and Parameter Settings

Block-C parameters (Extended function constants) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [veEc| Pm
C24 — Speed detection error monitor
0 [ Overspeed protection % 105.0 | 100.0 | 200.0 |The overspeed protection operation O] O
level level is set.
1 | Control mode change- 1. 1. 3. | Select control at speed detection error O] O
over during speed =1: Speed detection error not
detection error monitored
=2: Speed detection error
monitored (Do not change to
sensor-less vector control)
=3: Speed detection error
monitored (Switch to sensor-
less vector control)
When PM motor control is enabled
(C30-0=5), set C24-1to 1 or 2 only. L
2 [ Speed detection error % 10.0 1.0 100.0 | The conditions for judging the speed O O
level detection error are set.
3 | Speed detection error % 5.0 1.0 | 100.0 | Setas C24-2 > C24-3. 1)
recovery level
C25 — High-efficiency operation
0 | Voltage reduction time | sec 10.0 0.1. 30.0 | Set the time for the outpu. oltage 10 O
drop from the V/f sett.. ~ valu to OV.
1 | Voltage lower limit % 100. 10. 100. [ When selecting a h yh: el iercy O
setting value operation func* > sef 10 (0 99.
2 [ Cooling fan ON/OFF 2. 1. 2. | =1: ON/C “Fcon ‘ol is enabled. O
control F2nis < N wkile inverter runs.
=2: ON/OFF ¢« ntrol is disabled.
rwi IS Iway ON.
C26 — Standard serial transmission setting
0 | Parameter change 1. 1. = [Ti. nar meters are shown in below
lock able
p Block B, C
STg Block | Basic | Ex- | SIW |HW
A tend
value
1 O O O O O
O
2 X X X X X
3 O X X X X
4 O X O X X
5 O X O O X
O: Changeable X: Lock
1 | Station I 'umbor 1. 0. 32. | Set the station number O
2 [Response timel sec 0.00 0.00 2.00 | Set the minimum time for returning an | O
answer after receiving the command

Refer to instr iction manual (PCST-3298)
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Block-C parameters (H/W extended functions) list

No. Parameter

Unit

Default | Min. Max.

Function

Application

st | vit [vec| Pm

C30 — Control mode selection

0 | Control mode
selection

The control mode is set.
=1:

VI/f control (constant torque:
overload characteristics
150% for one minute.)

. VIf control (variable torque:
overload characteristics
120% for one minute.)

. Speed sensor-less vector
control

. Speed vector control with
sensor

: PM Motor control

O

C31 — Main circuit option selection

0 | DBR option selection

. Both Dynamic braking
and motor loss braking
disabled
. Dynamic Braking enableu
: Motor loss braking enanled
. Both Dynamic braki g
and motor loss bra ‘ng
enabled

1 [ Ground fault detectio
function

n

: Enabled = 2:D. ~hled

C32 — PC Parallel interface

0 | Input mode (strobe)

1 | Input mode (input
logic)

2 | Data format

10. | et according to the following table

. 10 hit
:8-hi+
* lo-bit sampl

: 1 at ON input status
. 0 at OFF input status

Setting data

Format

Setting re salution_ y

ptting range

16-bits binary
16-bits binary
16-bits binary
16-bits binary

0,01HZ/LSB \1.1rprr /LSB)
0,01H7/LSB (11, ..LSB)
0,01%,LSB

0 %/LLB

0 to 440.00Hz
440.0 Hz
100.00%
100.0%

16-bits BCD
16-bits BCP
16-bits BCL
=D

16-bits

0,01+, SB (0.1rpm/LSB)
¢, 21H1Z/LSB (1rpm/LSB)
0,01%/LSB

0,1%/LSB

99.99Hz
100.0Hz
99.99%
100.0%

Bow~N~ourwnro

8h'sBCD
192-bits 27D
1€ -bits BCD

1/255%
1/4095%
1/65535%

100.0%
100.0%
100.0%

Parallel cornmui.. ~ticns need option U2KV23PI0. Refer to instruction manual PCST-3303 for details
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Block-C parameters (H/W optional functions) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [vec| Pm
C33 — Sequence output function
0 | PSO4 Output 5. 0. 24. | These relay outputs can be provided O
U2KV23PIO optional interfaces
Value | Output Value [ Output Value | Output Value | Output
signal signal signal signal
0 RUN 8 ATN 16 |ACC 24 |ULMT
1 FLT 9 SPD1 17 |DCC
2 MC 10 [SPD2 18 |AUXDV
3 RDY1 11 [COP 19 |ALM
4 RDY2 12 [ECO 20 | FAN
5 LCL 13 [EC1 21 |AsSwW
6 REV 14 [EC2 22 | ZSP
7 IDET 15 [EC3 23 |LLMT
C34 — Serial interface -
0 [Baud rate (bps) 1. 1. 6. |=1:300 =4:2400 O
=2:600 =5: 4800
=3:1200 =6: 9600
1 | Transmission system 1. 2. |=1:1:1 =210 O
2 | Pariry check 1. 3. | =1: None, =2: Fven, =3: Cud O
3 [ Parameter settting 1. 5. | The parameters arc shuwn in below
protection table
Blo. (B, C
S”?;t Bock | Easic | Ex- | SW |HW
r tend o
valu 2
1 C O ®) O ®)
[ 2 X X X X X
| g ®) X X X X
' g o] x| o] x [x
| o) X o) o | x
O: Changeable X: Lock
4 | Station No. | T 0. 32. | Set the local station number O
5 [Response timer | Sec. 0.00 0.00 2.00 | Set the minimum time for returning an | O
) answer after receiving a command
This serial corin.. ~eeds option card U2KV23SLO. Refer to instruction manual PCST-3304 for other details
C35 — Profibus Interfac=
0 [ Station numnber 1. 1. 126. O
1 | Tran: nissicn error 1. 2 2. | = 1: Detection error disabled O
dataction = 2: Detection error enabled
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Block-C parameters (H/W optional functions) list

No. Parameter Unit  [Default | Min. Max. Function Application
st | vit [vec| Pm
C50 — Encoder setting
0 | Encoder pulse divided 4. 1. 1024. | The pulses received from the encoder O
output can be divided and output through
PAOUT and PBOUT
1 | Encoder output pulse 1. 1. 2. | =1: 2-phase input O
type selection = 2: 1-phase input
In vector control with sensor mode,
set this parameter and B01-8 as well 1
2 [Encoder ABZ pulse 0. 0. 15. [ Set values according following table O O
type selection |
Setting A-IN B-IN Z-IN AB Setting A-IN B-IN Z-IN AR ner-
No. Direct/ Direct/ Direct/ inter- No. Direct/ Direct/ Direct/ cange
Inverse | Inverse | Inverse | change Inverse | Inverse | Inverse |
0 Direct Direct Direct 8 Direct Direct Direct |
1 Inverse Direct Direct 9 Inverse Direct Direct
2 Direct Inverse Direct | Nointer- 10 Direct Inverse Dire. |+ Binter-
3 Inverse | Inverse Direct | change 11 Inverse | Inverse | luirect . change
4 Direct Direct Inverse 12 Direct Direc* Inver;e |
5 Inverse Direct Inverse 13 Inverse Dir_t . .se
6 Direct Inverse | Inverse 14 Direct Invers Inverse
7 Inverse | Inverse | Inverse 15 Inverse ~ In ~rse = Inverse

Direct/ Inverse

-A-INl Q\o_|Aj interchangeable
So——0 |, a_ . /1,
B-IN1 Q_

>o

O
Z-IN - Z
- K07~ I During CCW rotation
o O

>

-O/—\O-—> B —

C51 — Encoder setting (PM)

0 | Encoder UVW pulse - 0 0] 7. | Set a value according the table shown o)
type selection below
1 | Z phase - U phase deg 0.0 0.0 | 359.9 [Electrical angle from Z phase to U O
winding phase angle ' winding
2 | Zphase - U phase dec 0.0 0.0 | 359.9 | Electrical angle from Z phase to U O
signal phase angle | signal
Setting U-IN V-IN W-IN UV inter-
No. Direct/ On ot Direct/ change Direct / Inverse
Invelse = Inverse | Inverse
0 Direc* L. ot Direct -—l:u'”\ll
1 Irverse Direct Direct [>o o y — ——
2 Diect Inverse Direct | Nointer- V-IN1
3 Inve'se | Inverse | Direct |change - v —
4 | Direct Direct | Inverse — ——
- W
§ Inv_rse Direct Inverse W-IN Ko_l_' During CCW rotation
e Direct Inverse | Inverse e ©
I Inverse Inverse Inverse
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6. Control Functions and Parameter Settings

6-5 Block-U Parameters

Block-U parameters (Utility mode) list

No. Parameter Unit  [Default | Min. Max. Function Application

st | vit [veEc| Pm

U00 — Parameter Control

0 | Parameter Copy 0. 0. 9999. |=1001: Save O
function The data is saved from
inverter to operation panel
=2002: Load

The data is loaded from

operation panel to inverter
=3003: Verify check

Verification of inverter and

Operation panel data
=4004: Clear

Data of operation panel is

cleaned
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6. Control Functions and Parameter Settings

6-6 Function explanation

A00-0

AO00-2

AO00-1

AO00-3

A01-0, 1

A03-0, 1

C01-0,1

Local frequency setting
Local speed setting

This is the frequency (or speed) setting used in the local mode (operation control from the
operation panel when it is enabled, -“LCL" LED ON-.

Py
The output frequency (speed) changes immediately according to the @ operation.
Refer to section 5-9-1 for details on selecting the speed setting.

Frequency setting for jogging

Speed setting for jogging

This is the frequency (speed) setting selected when executing jogging rut, “..ough the
sequence command F JOG or R JOG.

An acceleration/deceleration time exclusive for jogging can be set with Z.u-.’ and B10-3.

B10-2: Acceleration ramp time for jogging
B10-3: Deceleration ramp time for jogging

Acceleration/deceleration times
DC brake
Start/stop frequency

(V/f control: C30-0=1, 2)
B00-4: Max. Frequency

N

C01-0
Start frequency
A03-0

-f DC Braking voltage

. > | | \
A01-0 A01-1 A03-1
Acceleration ‘ime Deceleration time DC Braking time

C01-1
Stop frequency

This is the a7 celerau-n/deceleration ramp time validated during normal use (when sequence
command - SEL .. OFF). The inverter may trip if the set time is too short.

Increase >~ DC braking voltage in units of 1% or less at a time while monitoring the output
currer.. Thne inverter may trip if the setting is too high.

‘Notz2) The DC braking voltage is automatically adjusted by the Autotuning function

(IM Vector control: C30-0 = 3, 4), or (PM motor control: C30-0=5)

B01-4: Max. Speed

C15-4
Zero speed detection level

A03-2
-fDC Braking Current

. > | | \
A01-0 A01-1 A03-1
Acceleration time Deceleration time DC Braking time
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A02-0 Manual torque boost selection

This setting allows increase the torque at low speed for V/f control. When manual torque
boost is enabled, this will be valid regardless of the automatic torque boost selection state.

A02-1 Automatic torque boost selection

The automatic torque boost optimises the V/f control. The functions R1 drop compens~tion,
slip compensation and maximum torque boost functions will be enabled.

(Note 1) Is possible to validate only the slip compensation function when man. 2l torque
boost is selected, setting the slip compensation function (AQ02-5). Au other
parameters (A02-3, 4, 6) should be set to 0.

(Note 2) The square reduction torque setting, for quadratic loar's, is aways valid
regardless of the torque boost selection state.

To invalidate the square reduction torque setting, set (AC- 3) to C.

Torgue boost selection block diagram (\/f cu ~trol)

Automatic torque
boost selection

- - (A02-1)
Slip compensation
setting SN
(A02-5) 1:0FF
+ - A
Set frequency + Over. ad limit _ . Frequency
> func on ©command
Manual torque -
boost selection
Manual torque boost (A02-0) + Voltage
setting - command
(A02-2) 2:0N :L +
L.OFF +
_ >
- - A
Square reduction torque +
setting —
(A02-3)
R1 drop compensation—l Automatic torque
semng\ ) boost selection
(A02- A\ + (A02-1)
—\— 2:0N
Maximum toroue boost +T 1:0FF
Letting
(AD2-6)
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6. Control Functions and Parameter Settings

» Automatic torque boost function (V/f improved control)

The automatic torque boost function controls voltage boosting and slip compensation using the current
detection value. This allows to improve the motor torque when starting and at the low speed regions.
Critical parameters which performs the automatic torque boost function, will be automatically adjusted
by the Auto-tuning function, allowing that a standard AC motor outputs up to 200% or more starting
torque with 150% current.

TN e ———— — S ——— —
— 150 mdmmmmmmmooeoo e i bome-
é. ! 1
5 100 S RRRRRTEEEEEEE O EaRaE e S TR
> 50 At T
s L LN O S i S o
2 -50 e B 1-----
1 1 I
o -100 f-dmmm oo - ] He----
-150 e mmm oo t ——————————— b
_200 |k 1 _ 1 _,
0 25 50 75 1y

Motor speed [%]

< standard 3-phase induction motor * .5kw 4>

CAUTIOI\

» Even using only manual torque boost, carry nut auto. watic tuning (B19-0 = 1).

* When using automatic torque boost, always . arry Hut automatic tuning (B19-0 = 2).

* The maximum torque is not output instantly. 1. «akes approx. 3 seconds for the maximum torque to
be reached.

« If the motor vibrates abnormally, etc. ..-'1g Auto-tuning, cancel it and adjust the drive manually.

 If the parameters are with set marn...>!Ivv, the motor rotation could become unstable.

» Special motors which the base irequency greatly exceeds the commercial frequency, or motors with
a large constant voltage rany ., * e rotation may be unstable and torque may not be sufficient.

» Check motor temperatvie .” tha application requires high torque for a long time

A02-2 Menual torque boost setting [%]

Thiis parameter is automatically set by automatic tuning (V/f control mode).
“Vhen setting manually, set the boost voltage at OHz as a percentage in respect to the rated
output voltage (B00-3).
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A02-3

AO02-4

A02-5

AOZ j

Square reduction torque setting [%0]

Set the reduction torque at the base
frequency (B00-5)/2 as a percentage
in respect to the rated output voltage
(B00-3)

Output Voltage

A02-2

Freque. v

Base Base
frequency/2 frequency
(B00-5)

(Note) When both A02-2 and A02-3 are set, the voltage will be added az shown above.

R1 drop compensation gain [%0]

This setting compensates the voltage drop caused by R1. No'. *ally set to 50%.
The motor primary resistance R1 must be properly adji'~tad "y frie Auto-tuning.

(Note 1) If set too high, the rotation become urstar = ard the drive may trip.
(Note 2) If set too low, the torque may not be st #-iei.

Slip compensation gain [%)]

This is automatically set by aufo-

matic tuning. | Output Frequency

When setting manually, et the 7 N
slip frequency for the r ator rated

load as a percentage in rasg 'ct to Load Torque

the base frequency (BUu 7).

The output frrauency changes

according tr the motor rated
torque as c1owi. " 2low.

(Note 1) e slip compensation will not function in respect to the regenerative torque.

(Note ~, -~ The output frequency will respond with a time constant of approx. 500ms in
respect to the changes in the load torque.

\Note 3)  When set too high, the motor rotation could become unstable.

Maximum torque boost gain [%]

This is automatically set by automatic tuning.

The optimum boost value for outputting the maximum torque is set as a percentage in
respect to the rated output voltage (B0OO-3).

Normally, a value of 10 to 30% is set by automatic tuning.

(Note 1) When adjusted manually, the sufficient torque may not be attained.
(Note 2) If set too high, the rotation may become unstable and may trip.
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A04-0~7 Custom parameters

C10-0~7: Allow selection of custom parameters. Refer to section 4-7 for details.

A05-0~2 Block B, C parameter skip

These parameter allows selection of parameters to be displayed.
Unnecessary displays can be reduced with this parameter, allowing easier operation.
All displays are set to skip as the default.

A10-0 ASR response

This parameter is used to calculate the gain of the ASR.

ASR gain :

Machine time constan’ (A. 0-1 r B15-0) [ms]
Kp = ASR response (A10-0) [rad/s] x

10.9
ASR integral time constant :
Ti= 4 . Sompe sation coefficient (A10-2) [%]
ASR response (A10-0) [rad/s] 100
Al0-1 Machine constant -1

This is used to calculate the ASR gain. rhis is valid when the sequence input machine time
constant changeover is OFF (MC. " = OFF).

GD’ [kgm?] x L..27 x (Nbase [min™])> TM : Machine time constant
T™[s] = ) GD2 : Total inertia load and motor
375 x ower W] Nbase: Base speed
Power: Motor rated output

Al0-3 ASR drive torque limit

A10-4 # SP reve. =rative torque limit

Al10-5 Erhergency stop regenerative torque limit
All-2 ACR drive torque limit

A11-3_. ACR regenerative torque limit

The output current is limited by the overcurrent limit value (B18-0). To generate motor torque
set a value larger than the value given in below expression. .

\/(Exciting current)’ x (Torque current)’
Motor rated current (B01-6)

x 100 < B18-0
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BOO-7 Carrier frequency

BO1-7

The PWM carrier frequency and control method can be changed to change the tone of the
magnetic sound generated from the motor. The relation of the setting range and control
method is shown below.

1) For drives up to U2KN37KO0S or U2KX45K0S
1.0to 15.0 : Mono sound method (Actual carrier frequency: 1.0 to 15.0kHz)
15.1 to 18.0 : Soft sound method 1 (Basic carrier frequency: 2.1 to 5.0kHz)
18.1to 21.0 : Soft sound method 2 (Basic carrier frequency: 2.1 to 5.0kHz)

1) For drives larger than U2KX45K0S, (from U2KX45K0S to U2KX315KS)
1.0t0 8.0 : Mono sound method (Actual carrier frequency: 1.0 to 8.0kHz,
8.1to0 11.0 : Soft sound method 1 (Basic carrier frequency: 2.1 to 5.0kHz)
11.1 to 14.0 : Soft sound method 2 (Basic carrier frequency: 2.1 to 5.0kHz)

[Mono sound method]

This control method has a constant PWM carrier frequency. Y. 1en a wow carrier frequency is
set, an annoying magnetic sound may be generated.

[Soft sound method]

This control method changes the PWM carrier fraque ncy at a fixed cycle, producing a softer
sound and lower electrical noise than the monc-se'*~d 1. athod..

(Note 1) There are cases when the seti'ng value and actual carrier frequency (reference
carrier frequency for soft” ~ou. ' nethod) differ. Confirm the actual carrier
frequency with D03-3.

(Note 2) In some cases the eff_ :t 6. noise onto the inverter's peripheral devices can be
reduced by lowering ‘he cerrier frequency.

(Note 3) If set to higher than . ~ pecified carrier frequency, the output current must be
derated. Refer t Fig. 1-2 in Appendix 1 for details.

(Note 4) If the heat < ~k \amperature 70°C is exceeded and the output current exceeds
90%, the arrier nequency will automatically change to 4kHz.
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B02-0~9

Motor circuit constant (IM)

Jo

B03-0~4

B05-0~5

T-type equivalence circuit T-I type equivalence circuit

M' = M?/(l + M)
Lo= (11 + M)-M/(12+ M)

Ry'= (M/(12+M))°* R,

Motor circuit constant (PM)

Parameter related to Permaent Magnet motor contro

Frequency skip

By setting this parameter, the r.otor's mechanical resonance point at a specific frequency

can be skipped.
Valid only during V/f control (C3C 9 =1, 2).

>
o
el
X
> 4
5 B054 F-------------—--———1 -#-}- | B05-5
o 4
s
(@]

B05-2 f-——-——coo——— -~+-1- |BO05-3

’
BO5-0 -~ -+“F- | Bos-1

Setting frequency

(Note) This function controls the frequency setting, so the above skip frequency area will
be passed with a ramp function.
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B06-0~6 Ratio interlock setting

The ratio interlock operation executes the following expression and corresponds to each
speed setting input signal.

Y=AX+B+C
X:  Frequency (speed) setting input A: Coefficient (B06-0)
Y: Frequency (speed) command B: Bias (B06-1, 4 where B" = 0)
(operation results) C: Bias (C07-3)
(CBO.7'3) Upper/lower limit l
B06-2,5 “requen.,
U (X) l | OFF ‘speed
PC, serial »Input > NO) > . mm-nd
interface Y |
option B06-3,6
(A)
(B) -
coticient ) VLM Bias / BUP, _I
oefficien - = increase/ . O C
(B06-0) +«——O O« decrease/  BDW
(Y buffer . -~ O—J
Bias
(B06-1, 4)
Bias increase/ Currently valid
decreas? buffer acceleration ramp time
value (B7) Curren v valic
\ d.c 'era.. .amptime

ray

BUP ——

BD‘ | — 4,—|
V.M

o o irerlock bias increase/decrease function)

Whe IVLM turns ON, is possible to increase/decrease the bias (B”), by BUP and BDW functions.
I ‘s'bias is added to the ratio interlock bias value (B’)

I B. ™ turns ON while IVLM is ON, the bias buffer (B") increases its value with the currently valid
acceleration ramp rate. When BDW turns ON, the bias buffer (B") decreases its value with the currently
valid deceleration ramp rate.

If both BUP and BDW turn OFF while IVLM is ON, the current bias buffer value (B") is held.

If IVLM turns OFF, the current bias buffer value(B") is cleared to zero, and the BUP and BDW
operations are ignored.

If the operation command (RUN) turns OFF, the current bias buffer value (B") is cleared to zero. The
BUP and BDW operations are also ignored in this case.
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B10-0

B10-1

B10-2

B10-3

Acceleration ramp time -2
Deceleration ramp time -2
Acceleration ramp time for jogging
Deceleration ramp time for jogging

The ramp up/down time can be switched by turning the sequence command CSEL to ON
Set the CSEL command input terminal with C03-6 parameter.
The ramp time for jogging can be set independently with B10-2 and -3.

oy
= CSEL =OFF
‘Jé Deceleratior .
2 B10-2 B10-3 \\/(AOH)
E ™ A7 N
E] CSEL =OFF CSEL::ON N
) Acceleration 1 Deceleratian 2 N
(A01-0) (B10-1) ~
: Y .
: Time
|
|
F.JOG __ N
|
I
F.RUN
EMS-CSEL - I
(C03-6=14)

The above run example shows fiiw cas when the sequence command CSEL is connected
to the EMS terminal (C03-6=14, and the run is decelerated with ramp down time —2 during
emergency stop.

(Note) The accelerauc or deceleration ramp time set, is the time to reach maximum
frequency {L2-4) or maximum speed (B01-4) from zero, or the opposite.

6-41



6. Control Functions and Parameter Settings

B10-4

B10-5

S-shape characteristics

Acceleration/deceleration with the S-shape pattern is possible by setting this parameter.

>
o

S o

> 71

=3 VA

o o

‘: /// 1

= Z 1

o /4 1

5 1

o 1

Y |

/, 1

/7 |

/T 1

// 1

/ !

Z | 1

]

B10-4! ts | !

—le—y

: ta 1
(A01-0, B10-0) " (A01-1, B10-1)
(B41-0to 7) (B42-0to0 7)

This parameter indicates the time of the section shown as “<” aL We.

The total acceleration/deceleration times ta and tb will nc ctic. ~oe.

When this parameter is set, all the acceleration ar ' dec=leration ramps available in the
VAT2000 will be S-type.

(Note) Set so that the relation of the B10-4 sct* | anc acceleration/deceleration time is as
shown below.

B10-4 Setting value (ts) x z -~ celeration/deceleration time (ta, tb)

Time unit multiplier

The acceleration/decelsratidon ti.ae setting unit can be changed when an acceleration/
deceleration time in @ wice. “ange is to be set.

B10-5 = 1 (standard) :x1
R :x 0.1
3 :x 10

This para.. ~er will affect all acceleration/deceleration time parameters.
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B11-0~7 Program frequency (speed) setting

B11-8 Selection mode setting

Up to eight fixed output frequencies or speed are allowed when PROG function is enabled.
Set desired frequencies or speed to parameters B11-0 to B11-7, in percentage of maximum
output (B00-4) and (B01-4).

Selection of speeds or frequencies are done through auxiliary functions SO, S1, S2, S3, and
SE, as shown in below table.

(1) For binary selection mode (B11-8=1) (1) For direct selection mode (B11-8=2)

Sequence command Selected Sequence command Sele ':E A

SE S3 S2 S1 S0 frequency SE S3 s2 S1 S0 frequ ey
* %* | OFF | OFF | OFF B11-0 OFF | OFF | OFF | OFF | OFF || Latest |

OFF | OFF | ON BL1-1 val' e

orF ol oFF 512 OFF | OFF | OFF | OFF | ON C.1-0
OFF | ON | oN B11-3 OFF | OFF | OFF | ON | OFF | = B11-1 |

on T orr | ofF 14 OFF | OFF | ON | OFF _rr | BIl2

on T orF Ton SI1E OFF | ON | OFF | OF-Tor|  BIL3

ON ON OFF B11.6 ON OFF | OFF IFF | OFF I;IE;tI(ZSet

ON | ON | ON B117 ON | OFF | OF+ ' OFF | ON B11-4

% : SE and S3 are not used. ON OF- | _= ON OFF B11-5

ON | OFF | 01 | oFF | oFF B11-6

ON _u. | -F | OFF | OFF B11-7

wnen S t2'33 are all OFF the latest frequency
-7 .. lei. hold. After power ON the latest
value is cleaied to “0”

Output frequency (Speed)

(C04-4) PROG - —

1
|
© ‘ ; |
= (C04 <0 ; .
gl ! | m i
S (Cor7) 31 . | | !
o ! ' ! | i - T
o \C04-8) S2 : ! T ' - ' \ !
@ - ! : 1 : ! : 1 :
! 1 ! | ! | | \
|’ (C04-6) SO A f : : !
. ! 1 : ! 1
) 1
. (C04-7) S1 : ! ! :
=N 1 . 1
i (C04-8) S2 ; I
<
27| (cos9)s3
(C05-0) SE |

Program run example
(When command RUN is ON)

Set the PROG command input terminal with C04-4. Set the SO, S1, S2, S3 and SE input
terminals with C04-6~C05-0.
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B13-0 Torque setting

Refer to section 5-9-2 for details on selecting the torque setting.

B13-1 Torque ratio 1 setting

Refer to section 5-9-5 for details on selecting the torque ratio 1 setting.

B13-2 Torque bias 1 setting

Refer to section 5-9-3 for details on selecting the torque bias 1 setting.

B13-3 Torque ratio 2 setting

Refer to section 5-9-6 for details on selecting the torque ratio .. settiny.

B13-4 Double rating speed ratio setting

Refer to section 5-9-4 for details.

B13-5 Drooping setting

Set the drooping value within tk e range of the following expression. If it becomes unstable,
adjust the drooping setting value . = t* 2 related parameters.

Drooping setting value (B13-5) [%] x ASRareoT I AL0-0) [rads] x Machine time constant (A10-1 or B15-0) [ms] <05

100 [%] 1000

Motor speed [min~]

A

Drooping setting value (B13-5) [%]
100%

_____________ i/_ -———- Setspeed

x Base speed (B01-5) [min~]

» Torque command
value
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B13-6 ASR gain compensation in constant power range

B13-7 ACR gain compensation in constant power range

Increase or decrease each ASR gain and ACR gain in power constant speed range.
ACR gain

B13-6
B13-7

100%

Motor speed
Base speed Max speed
(B01-5) (B01-4)
B14-0 ASR dead band setting

Refer to Fig. 5-1 for details.

B15-0 Machine time constant 2

This is used to calculate the ASR g7 1. T: s is valid when the sequence input machine time
constant changeover is ON (MCE = O "\,

2 2 . . 1.2 TM_ :Machine time constant
GD' [kgm']11.0270(""base[min ) GD’ : Total inertia of motor and load

¢ 1D
31 fiower [W] Nbase : Base speed
Power : Motor rated output

TM[s] =

BI7-0~3|  V/f middie poir.

Voltage
A
A V/f characteristic as shown on the rightcan 1000 F-—---——————————_ |
ne owtained for motors having special V/f BL7-1p-====-=====3 T2z |
cnaracteristics. B17-3 b ———-—o—— o v |
! |
(Note) | ! !
Set so that F1 < F2 < Base frequency (B0O- : : :
5)and V1< 2. | ! !
| | 1
i : l:req uency
| 1 »

B17-2 B17-0 B00-5
Base
Frequency
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B18-0 Over current limit

B18-1,2 Check next page

B18-3 Over current limit gain

B18-4 Current stabilisation gain

B18-5 Over current breakdown prevention gain
B18-6 Over current stall prevention time constant

The over current limit is a function that lowers the output frequency and supprez:.~s v =
current so that the motor current does not exceed this parameter setting value durig sta tirig
or constant running. The setting uses the motor rated current (B00-6) as 100%.:

Normally, set the default value (150%).

(Note) Set a value larger than the motor no-load current.
The overcurrent limit function is configured of the following three coni.ol klocks.

(1) Overcurrent vector limit func. n

This uses the overcurren, as . vector, and generates a
suppressing voltage vertor instantly to suppress the
current. The respor.se .~ & usted with the overcurrent limit
gain (B18-3).

Normally, set the detc it value (0.25).

If the settir~ vaiue s in .eased, the response will become
faster, but the opcration may become unstable.

Overcurrent Vector
limit function

(2) Curr2nt _*abilisation control

.is « 'ppresses the sudden changes during overcurrent
Ovemgﬁg;”mit suppression by controlling the output frequency. The
1. .onse is adjusted with the over current stabilisation gain
\ ‘B18-4).
Normally, set the default value (0.25).
stabimation @TCV,” If the setting value is increased, the torque vibration will be
control __tontrol reduced, but the operation may become unstable.

(3) Frequency compensation control

This feeds back the voltage suppressed with the
overcurrent vector limit function to the frequency command
and prevents breakdown. The response is adjusted with
the over current stall prevention gain (B18-5) and over
current stall prevention time constant (B18-6).
Normally, set the default value (B18-5 = 1.0, B18-6 = 100).
If the gain setting value (B18-5) is increased or the time
constant value (B18-6) is decreased, the response will
become faster, but the operation may become unstable.

(Note) The overcurrent limit function is valid at all times regardless of whether automatic
tuning has been executed.
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B18-1 Regenerative current limit

The regenerative torque to deceleration running is limited. Set to 10% when not using the
DBR option. When using the DBR option, calculate the value with the following formula and
set.

V2
DBR resistance value
where V2=148.2 for the 200V system and V2=593 for the 400V system.

B18-1 setting value = [ ( ) / Motor capacity [kW] ] x 100 [%]

B18-2 Torque stabilisation gain

This function suppresses the hunting phenomenon that causes the current . onormally
vibrate during motor operation.

Normally, the specified value (1.00) is set, and the setting value is ir.- _a.=2d appropriately
according to the hunting.

Note that the hunting phenomenon occurs easily in the followin:, c. ses.

During a light load or no load

When the system inertia is low

When the motor's secondary time constant is high 7..._"-€ #i~iency motor)
When carrier frequency is high

(Note) The hunting phenomenon at a freaue. _, «xce ding 66Hz cannot be suppressed.

B35-0 Demagnetising control operating /0, 2ne
B35-1 Demagnetising current limit vea.e
B35-2 Demagnetising current cortrol prcportional gain
B35-3 Demagnetising current contru, integral time constant
B35-4 Flux temperature cc mnensation range
B35-5 Flux temperatur2 co ™ oensation time constant

B36;fO to Demagnetisii. current table 0 to 4

All these above mentioned parameters are related to PM Motor control. Please check the
raanval + <~ 73307 of the optional encoder interface for PM motors, type U2KV23DN3.

B40-0~1 Sofuvare option functions

.he program ramps, pattern operation, traverse, PID and multi-pump functions can be
selected with parameters B40-0 and B40-1, as shown below. (use only one at a time)

B40-0 = 1: All software functions are disabled
2: Program ramp function (B41-0 to B42-7)
3: Pattern run function (B50-0 to B59-3)
4: Traverse function (B45-0 to B45-6)
B40-1 = 1: All software functions are disabled
2: PID (B43-0 to B43-4)
3: Multipump (B43-0 to B44-3)
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B41-0~7

B42-0~7

Program ramp - acceleration
Program ramp - deceleration

The motor can be run with up to eight program frequency (speed) using the sequence
commands PROG and SO0, S1, S2, S3, SE. The program ramp time can also be switched at
this time allowing individual acceleration or deceleration ramp for each speed.

If PROG is OFF, the program ramp time can be changed with SO, S1, S2, S3 and SE.

The ramp time selected with SO, S1, S2, S3 and SE is as shown below.

(1) For binary selection mode (B11-8=1) (1) For direct selection mode (B11-8=2)

Sequence command Selecged Sequence command Selected |

SE s3 s2 Ss1 S0 ramp time SE s3 s2 s1 S0 ramp tiric

* * OFF | OFF | OFF B41-0 OFF | OFF | OFF | OFF | OFF Latest alue
B42-0 OFF | OFF | OFF | OFF | ON TRV
OFF | OFF | ON B41-1 B42-0
Baz-1 OFF | OFF | OFF [ ON | OFF R41
OFF | ON [ OFF B41-2 A baz-1
B42-2 OFF | OFF [ ON | OFF | OFF B41-2
OFF | ON ON B41-3 | B42-2
B42-3 OFF | ON | OFF | O-F , OF= ! B41-3
ON | OFF | OFF B41-4 \ B42-3

B42-4 ON | OFF | OFF | OF, JFF | Latest value
ON OFF ON B41-5 ON OFF | OFF | OFF | ON B41-4
B42-5 L B42-4
ON ON OFF B41-6 ON OFF | CFF ON OFF B41-5
B42-6 | B42-5
ON | ON | ON B41-7 ON ' OFF |, ON | OFF | OFF B41-6
B42-7 B42-6
% : SE and S3 are not used. ON O1. | OFF | OFF | OFF B41-7
| B42-7

Program frequency - 2
(B11-2)

Program frequency - 1
(B11-1)

Prograz ~~uency -0
(B11-0)
RUN
PROG
S0
For binary
mode S1
(B11-8=1)
S2 (OFF)
S0
For direct
select mode st
B11-8=2
(B11-8=2) 2
SE (OFF)

\Whdin SO to S3 are all OFF the latest ramp time
< 2t value is hold. After power ON the latest
value is cleared to “0”

An example of combination with the p. ~grai « frequency (speed) setting is shown below.

_I

M

(Note) The acceleration/deceleration ramp time-2 (B10-0, 1) will be selected by turning the
sequence command CSEL ON even when using the program ramp (B40-0=2).
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6. Control Functions and Parameter Settings

B43-0~4

PID control

The analog input (FSV, FSI, AUX) can be configured as a feedback loop as shown below.
The below is an example. It is possible to use any analog input either as setting or feedback.

VAT2000

pressure sensor

FSV or FSI
C =

0-10V
4-20mA

COM

=

PID

<—— C12-4(gain)

AUX

o O

0-10V

Converter

Q

Example of PID control configuration

(Note 1)  PID control functions only in the remote mode (LC! LEL =7 )

(Note 2)  PID control functions in respect to the sequen e .. mm.and FRUN or RRUN, but
does not operate with other sequence comancs like Jog for example

The PID operation block is shown below,

FSV or FSI

Limi*

Max frequency (B00-4)
Max. speed (B01-4)

1)
0to 100% % Frequency

or speed control

AUX or FSI

T— Upper limiter (B43-3)

Lower limiter (B43-3)

Diferential time constant (B43-2)

Integral time constant (B43-1)

Proportional gain (B43-0)

\1) 's possible to enable or disable the PID control during operation by switching ON or
OFF the sequence input function PIDEN. This can be controlled by one of the
programmable digital inputs.

(2) Refer to fig 5-9 and select the PID’s setting input.

(3) Set the analog input to be used as feedback with C0O7-5. Set the range of the selected
analog input with block parameters C12.

(4) If the feedback signals must be 4-20mA type, use FSI as feedback. However would be
possible to use AUX for 4-20mA signals, setting C12-2=2 to fix AUX input in range of 1-
5V, and then connect a external resistor of 250 Ohms, 1%, 1/2W, between AUX and
COM terminals.
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B44-0~3

Multipump control

Multi-pump control refers to operating up to six pumps in one water system, one pump is
variable speed controlled and up to five more controlled ON/OFF by the digital outputs
provided in the VAT2000. The water pressure in the pipe system is controlled to be constant
according the setting input in the VAT2000’s PID.

As standard the drive provide control up to 3 ON/OFF controlled pumps. By using optional card
U2KV23RYO, then operation is allowed up to 5 pumps

VAT2000
Pressure |FSV or FS|
settin
7g—>")—> PID AR u.v.w » Speed controlled
A Pum
p
PSO1
» ON /OFF Pump 1
PS0O2
» ON / OFF Pump 2
PS03
» ON/OFF Pump 3
:_ ______ T e_,PS04 » ON/OFF P.p 4
i 0—? > v p
i , ]
! — 1 Psos 3
X —0 » ON, YF ump 5 E
! i s
! : 2
1 U2KV23RYO ! 2
L'===mmmmmmm s @
Pressure feedback (AUX or FSI) 0-10'/ or 4-20mA e
+— — ———— Converter

Exe mple of system configuration
(when oper aung five ON/OFF control pumps)

Note: PIDEN function (Cuc 2 must be activated for multipump control operation
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6. Control Functions and Parameter Settings

Sequence Output

1) Multipump control operation
An example of actual operation for the multipump control is shown below.

ULT f---- '

) 1
i i
1 1
PID Output i '
! !
1 1
e Shth Ao oo
1 le—ple— — H
d 1 T1 T (4) :
1 1 1
i i i 1 ime
PSO1 ON i ' i |
(pump1l) : | ! !
: 1 e —y
(1) 1 ON 2) | !
PS0O2 . '
(pump2) i |
1
PS03 ON 1 (3) !
(pump3) | i
PS04 iﬂha
(pump4) N ~ K '
ON
PSO5 s [
(pump5)

ULT: PID output upper limi* aluc ‘= /AT2000
LLT:  PID output lower lir it vai. = in VAT2000
T1: Holding time

T2: Continuous op ration tine limit

T3: Changeover tim.

The ON/OFF cont 2l or mic'tiple pumps is carried out so that the operation time of each
pump is equal.

(1) When the ™' output reaches ULT for a time T1, the pump 2 with the shortest
opeiawn . ime turns ON (through PSO2 output).

(2) ~‘*Nhen the PID output reaches LLT for a time T1, the pump 1 (PSO1), with the longest
ope:.tion time turns OFF.

‘3) Foilowing (2), when the PID output still hold at LLT for a time T1, the pump 3 (PSO3)
with the longest operation time turns OFF.

(4) ON/OFF pumps changeover is ignored If the PID reaches LLT or ULT for a shorter
time than T1

(5) If the time that the pump’s ON/OFF control is carried out reaches T2, the pump 4
(PS04) with the longest operation time will turn OFF, and the pump 5 (PSO5) with the
shortest operation time will turn ON after T3.
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6. Control Functions and Parameter Settings

Other restrictions related to the pump’s ON/OFF control are given below.

(6) When the PID output reaches LLT, the pumps will sequentially turn OFF from the
pump having the longest operation time. However if there are no pumps to turn OFF,
the VAT2000 will stop. When the PID output rises and leaves LLT, the VAT2000 will
resume operation

PID Output

LLT

PsSoO1
(pump1)

PSO2
(pump2)

PS03
(pump3)

VAT2000

_______________________ e /
) I ) 1. 1 1
"T1 ) T1 ) T1T1 |
i i i i ! ,
1 1 1 1 1 tlme
1 1 1 1 1
ON I I 1 1 1
] 1 1 1 1
1 1 1 1
| | | 1 1
ON i | : i
I 1 I
| 1 1 I
1 1 1 A EE—— .
1 1 1
ON I ' i
! |
. I | N
Operation H Stop ostart
L=

VAT 2000 automatic operation (thre2 O 'OF.~ control pumps)

(7) When the operating VAT2000’s commarnu (RU N) « 'ns OFF, all commands for the
pump function will simultaneously tiirn OF-F.

(8) If afault occurs in the inverter, e fone...ng operation will take place.

As long as the operat’~9 ¢. nmand RUN is held in ON state, the pump’s control
ON/OFF will be held. Equalisation of each pump’s operation time will also be
continued.

When the ope:ating command RUN turns OFF, all commands for the pump will
simultanec sly wurn OFF.

(9) When the inve. ~r's power is turned OFF, the operation time history for each pump will
be lost.

2) Preparation o operation

(") S=u. e number of pumps to be ON/OFF controlled in parameter B44-0.
« ‘e to five pumps can be set. The relation of the pump No. recognised in the inverter
and the output terminals is as follows.

PUMP No. Relay output terminals
1 PSO1
2 Standard PSO?2
3 PS03
4 Option PSO4
5 PSO5

The pumps are started in the order of pump No. 1 to 5.
The digital outputs not being used for ON/OFF control can be used as normal
programmable outputs.
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6. Control Functions and Parameter Settings

B45-0~6

(2) The multi-pump control, uses the PID function. Refer to the explanation given for the
parameters B43-0 to 4. The PID is enabled setting PIDEN function to ON.
The multi-pump control is always carried out in the remote mode (LCL OFF), through
RUN, RRUN commands.

(3) Refer to section (1) and set the parameters B44-1 to 3.

(4) By using the setting interlock function (C20 = 0 to 3), the VAT2000 run/stop can be
controlled by the pressure command input (FSV, FSI). In this case, the signal
command (RUN-R.RUN) should be always ON.

Refer to the explanation on C20-0 to 3

Traverse run

Traverse function allows operation in which the frequency fluctuates with the pe. = .1 shown
below. This is effective for evenly winding up the thread on a bobbin in-a weaving system.

Traverse Run

1
i
—_ 1
k=] 1
() [ e’ s
a ' D (B45-2) i
12 ! 1
=~ i :
S FH (B45-0) 1 |
e L\ —mmmmmNt
g | /
= | /
| ;
2 D (B4L ™
s [ »x___N___ |
(@] 1
I
I

B (R45 ™
<_ —

'
-

C (B45-4) !
—!

|

|
RUN 4,
PROG J

1) Traverse run

(1) To carry ou. “=wverse run, turn the sequence command PROG ON.

(2) If the se., 'ence command RUN or R RUN is turned ON, the machine will accelerate at
tha cushion (A01-0) at the center frequency (speed), and then traverse run will start.

(3) Wi,.» RUN (or R RUN) is turned OFF, the machine will decelerate to a stop with the
Z'shion (A01-1).

(4) During traverse operation, the conventional cushion, S-ramp, overcurrent limit (OCL)
and overvoltage limit (OVL) will not function. However, these will function while
accelerating or decelerating during start or stop.

5) The traverse center frequency (rotation speed) can be selected with C02-1.

C02-1 =1: Analog fixed (C07-4)
= 2: Panel fixed (B45-0)
= 3: Sequence (S0,S1)
When using traverse run, set B11-8to 1 (selection mode setting: binary mode).
If CO2-1is set to 1, the setting from a external source selected with CO7-4 will be the
center frequency (speed).
When C02-1 is set to 3, and traverse run is being carried out, the operations (2) and
(3) described below will take place through the sequence command SO and S1.
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2)

3)

4)

Deviated traverse X, Y operation

The deviated traverse operation shown below takes place with the sequence commands
S0 (X) and S1 (Y) during traverse operation.

Center frequency (Speed)

o

S0(X)

S1(Y)

Deviated traverse X, Y. ope 1tior.

The center frequency (speed) rises by >\ (B45-2 only while SO (X) is ON.
The center frequency (speed) lowers by X (B 15-6) only while S1 (Y) is ON.

Changing the center frequency (sp. 2d) \«th settings from an external source

While the PROG command ic ON &nd the traverse operation is taking place, when the
sequence commands S0 and —~ ".oth turn ON, the center frequency value (speed) value
will be the value set frony an evternal source selected with C07-4.

If both SO and S ~re wirnod ON, the center frequency (speed) will be the value set from
the external terrinal. r.owever, the frequency will first return to the center frequency
(speed) befc_~ ricing or lowering to the newly set value. After that, the same operation will
take plact =ven w.aen the setting value is changed from an external source.

Prec »uticns for application

(1) ‘¥ he parameter No. B45-0 to 6 setting data is changed during traverse operation, the
output frequency (speed) will return to the center frequency (speed) once.
Then, traverse operation based on the newly set data will take place.

When returning to the center frequency (speed), the output frequency (speed) will
change at the cushion (A01-0, 1)

(2) The overcurrent limit (OCL) and overvoltage limit (OVL) functions will not activate
during traverse operation, so carefully consider the inverter capacity, motor capacity
and traverse related setting values when designing the system.

(3) The output frequency (speed) is limited between 5.00 and 100.00% during traverse
operation.

(4) When carrying out deviated traverse, take care not to turn the SO(X) and S1(Y)
commands ON simultaneously.

If turned ON simultaneously, the (3) center frequency (speed) will change.
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B50-0~0 Pattern run function
to B59-3

The frequency (speed), run direction and operation time can be controlled automatically with
the pattern run function

B51-1

B54-1

}
1
B53-1 : \

Frequency (Speed)

time

Step-0 Step-4

ve)
a1
N
'
[N

B50-2 B51-2 ' B52-2 B53-2 B54-2

RUN

(1) A max. of ten patterns can be set. Program in the B50-B59 blocks as shown below.
The remote setti *a innu. point is selected with C02-0 =4
n is the step Nu. from J to 9.

B5n-0: ku. " ode

= 0: Stop

= 1: Forward run

= 2: Reverse run

= 3: Final step (set when repeating before B59)
B5n-1: Run frequency or speed (%)

B5n-2: Run time (sec)
B5n-3: Return destination step

=0to 8
(Set the No. of the step to be executed next when B5n-0=3.)

6-55



6. Control Functions and Parameter Settings

(2)

®3)

The sequence command functions will be as shown below during pattern running.

RUN: Pattern run starts when RUN turns ON. The operation starts from the run speed
and operation time applied when the operation was previously stopped.

Note 1) The pattern running operates with the remote mode (LCL OFF).
Note 2) The R.RUN, F.JOG, and R.JOG commands are invalid during pattern running.

S0: Proceeds to the next step at the edge from OFF to ON. (Skip).

S1: The internal timer operation will hold when S1: ON. Use this to fold the fun~fion.
By turning this signal ON/OFF with SO ON (hold), the step can be proceaded in
synchronisation with the peripheral machine regardless of the internal time .

S2: If this signal is ON, the operation will be reset to step O.

The SO and S1 functions are valid only when RRUN is ON. The S2 function is not related
to the ON/OFF setting of RUN, and is valid at all times.

When the drive is changed to local mode (LCL ON), the pat'er:i run function is reset to
step 0. During pattern run, set B11-8 to 1 (selection mode sztting " iary mode).

When using pattern run, the sequence status output ' DG4 1 ACC and DCC functions will
change as shown below.

ACC: Turns ON when the last step of th patte ™ run is being executed. (EOS)
DCC: Operates with the reverse logic 0/ *".c <90V
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CO00-0 Run command method

C00-0 = 1, F.RUN, R.RUN

Forward run

O O RUN

Reverse run

_T_
o o PSI1 (R.RUN)
(C03-0=1)
RYO
C00-0 = 2; RUN, REV
Run
T
o O RUN
Reverse
T
o O PSI1 (R.RUN)
(C03-0=1)
RYO
C00-0 = 3; Self hold
Forward run
T
——O0 Oo———0ORUN
Reve.se run
_T
—AQ O PSI1 (R.RUN)
(C03-0=1)
Stop
——oT o———0 PSI4 (HOLD)
(C03-3=4)

])RYO
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F.RUN

R.RUN

Output frequency
Motor Spee i

F.RUN
(KN)

R.RUN
(REV)

Output frequency
Motor speed

F.RUN
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HOLD
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6. Control Functions and Parameter Settings

C00-1

C00-2

C00-3

C00-4

RUN/STOP methods
Jog stop method

= 1: Coast to stop

= 2: Deceleration to stop (Ramp down to stop)

Coast to stop refers to stopping by turning the VAT2000’s output OFF at the stop command
time. The motor will slow down by inertia

Deceleration stop refers to stopping the motor by decreasing the VAT2000’s output
according currently ramp down time adjusted. The VAT2000 injects a DC Voltage when t >
motor reaches minimum speed. (all parameters are adjustable).

Motor speed during
~ _ a— cCoastto stop

-

Output frequency

~

Output frequency
during coast to
stop ~

Ramp down to stop
V'd
DC Brake

re

F.RUN J |

(Note) To restart after coast to stop, confirm that **e m. ‘o1 nas stopped. The inverter may
trip if attempted when the motor is running. \ ~or \'/f control)

Emergency stop (EMS) input logic

1: Close to stop (when a contact is c. mnected)
2: Open to stop (when b contat is con.iected)

Emergency stop (EMS) mode

The emergency stop comand can be adjusted according the following actions,

= 1: Coast to stop, without fault output

= 2: Coast to stop, with fault output (When the EMS signal turns ON, the output will be shut

off, and FLT will be ON.)
= 3: Ramp down to stop (without fault output)
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C00-5 Control source switchover method (J1 setting)

Jlsetting =1:0FF =2:0N
Select whether to use the terminal block input signals with the local operation mode.
Refer to section 5-5 for details.

C00-6 Control source switchover method (J2 setting)

J2 setting =1: OFF =2:0ON
Select the auxiliary command input when the COP command is ON.
Refer to section 5-5 for details.

C02-0~-8 Various setting input selection

Refer to section 5-9 for details.

C03-0~7 Sequence input terminal function -1
C04-0~9 Sequence input terminal function =2
C05-0~9 Sequence input terminal function -3
C06-0~8 Sequence input terminal function - 4

Refer to section 5-3, 5-6 for details. F.c 2r o _.1e explanation for B06-0 to 6 (ratio interlock
bias increase /decrease function) fo! 'atai. on C03-7 and C05-3 to 4.

C07-0~9 Analog input terminal function,

Refer to section 5-7 f o dettau. .
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C08-0 Automatic start.

= 1: OFF (The drive starts when run command is given after pre-charging. Run commands
before that the power ON sequence is completed will be ignored)

= 2: ON without pick-up
If the run command is ON at the power ON time, then the drive will start once the pre-
charging is completed.

ON

Power Supply

Precharging
(internal RDY)

|
|
|
|
T
|
|
|
:
RUN '

(Run command)

Output frequency

|

= 3: ON with pick-up (flying start)
If the run command is ON at the power < N time, ther: the drive will start once the pre-
charging is completed, enabling the p.~k-up function. This mode is useful to start after a
power interruption.
When the drive is used as vectr. con. 2 with sensor, the pick up is not needed even if
the motor is rotating when thc drive re-starts. In this case set C08-0 to 2

Power Supply — J

Precharging
(internal RDY

RU _—‘

(Run ¢ ~mand)

Motor speed search
(Pick-Up)

Output frequency
i1otor Speed R g S -

For VI/f control, sensorless control C30-0=1,2,3

(Note) If auto start is used, undervoltage fault will not be detected. However, EC0~3 will
output the undervoltage code.

6-60



6. Control Functions and Parameter Settings

C09-0

C09-1

C09-2

C09-¢

Parameter protection

Set this parameter to prevent unintentional operations from operation panel.
Changing of the data can be protected per function group with the setting value as shown
below.

value Block Block B, C

A Basic |Extn. | SIW | H/W

O : Unprotected 1 o) 'e) o) o) ')

(changeable) 2 < < < % <
x . Protected -
(unchangeable) 3 & X X X ol

4 O X 0] X X

5 O X (@) (@) X
6 o o o o) o

7~8 X X X . X

9 O O c | < O

(Note 1) Set 2 to lock all changes.
(Note 2) Set 1 to allow all changes. The 9 setting is for me er n_antenance, do not set it.

Operation panel lock

[FWD| , [REV| , | STOP| key operations ai e proiecced.

= 1: All operation possible
= 2: All operation lock

Note, the motor will stop when the | JTOP| key is pressed for two seconds

= 3: Only [STOP| key can he opei..cd.

LCL switchover orowc _tion

=1: LCL mrode . *‘tchover ((STOP| + | SET|) during running disabled

(Note) -~ Even when stopped, if the terminal block's RUN, R.RUN, F.JOG or R JOG is ON,
«wichover to remote is not possible.

= 2z’ LCL mode switchover ((STOP| + | SET]|) during running enabled

~ault history buffer clear

The fault history details can be cleared by setting the value to 1 and then pressing

key. This setting will not be registered in the internal memory. Thus, this parameter must be
set each time.

Nothing will occur if set to a value other than 1.

Use this before handing the unit over to the final user.
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C09-7

C10-0~7

C12-0

Cl2-1

Cl12-2

Cl12-3

Default value load

All values per function group are changed to the default values.

9: All default values load (excluding maintenance)

10: Parameter A

11: Parameters B, C basic functions

12: Parameters B, C extended functions

13: Parameter B software option function
Parameter C hardware option function

14: Parameters B basic functions

15: Parameters B extended functions

16: Parameter B software option function

17: Parameters C basic functions

18: Parameters C extended functions

19: Parameter C hardware option function

Nothing will occur when values other than the above are set.
This parameter setting value will not be registered in the interng' n =mor .

(Note) The setting values exceeding 2000 are codes fo ma. =r maintenance, so do not
set. Otherwise, the internal factory adjustments ma, bte lost and consequently the
drive will become unadjusted.

Custom parameter register

Set the No. of Block B, C parameter tc .. > di_, " .yed on A04-0~7.
To set block B parameter B10-1, set’ s 0..M 1.

To set block C parameter C14-0s_t as ".14.0.

Refer to section 4-7 for details.

FSV terminal input .o
FS1 terminal input nicde
AUX terminal \..>"1t mode
Filter time conctant for FSV/FSI and AUX input

Ac an ~Yempie, the analog input value through FSV, FSI and AUX (C07-0 = 2 to 4) and
speed setting ratio is shown below. Refer to section 5-7-1 for additional details

Setting frequency/Setting speed
A

Max. frequency - -——————-——— - ——

_ Max. speed
ov C12-0=1,2

S

C12-0=3

! »

0 v 5V
10V

FSV input voltage
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Cl2-1 4~20mA
0~

=1:
= 2: 0~20mA

Setting frequency/Setting speed

Setting frequenc

y/Setting speed

A (Forward run)
A
Max. frequency f-----------—-—-——-—— Max. fre
i . frequency
Max. speed I . May enaad | f--mmmm--—----—-—
C12-1=2 i . Max. speed :
i \\ ' When running wi.
\ : N ! sequence
! N - command RUI\
C12-1=1 | :
, L, (-L0v) C12-2=3 |
0 4mA 20mA =kl Y Ly
FSlinput current ! ANEEAY +5V
! ™ (+10V)
i \\ ..hen running with
l \ AN sequence
| AN command R-RUN
| C12-2=1,2 AN
i Max. freaienc,
"""""""" Max. spe. ¥ .
Reverse run
C12-3 = 1: 8ms
=2:32ms
Fluctuation of the setting value caused b, .ui. e, v <., can be suppressed increasing
the time constant by parameter C12-3
C13-2~5 PSO output terminal parameter
Refer to section 5-6-1 for details.
C14-0 Output gain for Fi,
Cl4-1 Output gain f>r AM
S (Note 1)
FM
Output frequency %
ov
C14-0

Output current %

Cl14-1

AM @

(Note 1)

The maximum output voltage of the FM and AM outputs is approx. 11V.

If a large value is set in C14-0 and 1, a voltage exceeding 11V will not be output.
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C15-0
C15-0 Attainment (ATN) detection width gr-t--r— I\ St
§ TN\ N\ frequency
The attained output ATN operation width is 2 i i i i
set. b 1 o I
= 1 1 1 1
$ 1 1 1 1
1 1 1 |
1 1 1 |
I I I |
I I I |
| ON ! ! ON ! Time
AT I S
. Output t
C15-1 Current (IDET) detection level utputcurren

The current detection (IDET) operation level ., ;
is set. Set with a percentage of the rated
current (B00-6, BO1-6).

A 5% hysteresis is fixed for the IDET

operation.

operation.
C15-2 Speed detection (SPD 1) level -1 Output frequency
C15-3 Speed detection (SPD 2) levei -2
1%
. ) C15-2F--—===—f—------X--- -
The speed detection SPD 1 ana ” or zration ! w7 ———"——
level is set. ! ! 1%
Set with a percentage - the max. frequency  cy5.3f --- /- L __1_\__ ’
(B0O-4) or max. speed (Bui ). Lo TN
The output frequer.zy or .= motor speed will L Lo
be the comparisn target. ! l | !
A 1% hysteresis 15 1. 2d for SPD1 and SPD2 L b
o T
| |
| |
| |

C15-2 = ~ero speed detection (ZSP) level

Output frequency
(Motor Speed)

The zero speed detection ZSP operation
level is set.
Set with a percentage to the max. frequency
(B0OO-4) or max. speed (B01-4).
The output frequency or the motor speed will 15 4t---—--N-----/£ R
be the comparison target. !

|

|

|

Time

o1-—--
=2

ZSP
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C20-0 Start/stop frequencies (speeds)

C20-1 Start/stop frequency (speed) hysteresis
C20-2 Interlock frequency (speed)

C20-3 Run delay timer

The following types of interlock can be obtained for the run RUN and R-RUN commands.

RUN RUN X @ ________________
R.RUN : | RUN"
| ON delay timer !
: C20-3 I
. )
@
b e ___
: Hysteresis Comparator :
Frequency(settir:jg; ! | E _\‘
spee |
| c20-0 47 ! ),
: Hysteresis i
1
|
L c0-1 :
RUN X
- i
o

(1) Setting start/stop function
The motor will run when the freq "ency (speed) setting is higher than the C20-0 setting
value, and will stop when lcwer.
Starting and stopping with t. @ se'ter is possible with this function.

(2) Start interlock
If the frequency (soeed) sc.ting value is larger than C20-2 when the run command
(RUN X) is ON, the 1..c*r will not start.
(Note) The setting = art/stop and start interlock functions cannot be used

simultaneously. Thus, set C20-0 or C20-2 to 0.

ON

F-RUN

ON
RUNY

tDLY
C20-3

«3) Run delay timer
The motor will be delayed from the run command (RUN X) by the time set in C20-3.

This is used for synchronisation with peripheral machines such as mechanical brakes.
The run delay timer will not function in the jogging or local modes.

(Note 1)  Set the parameter setting values to 0 when not using (1),, (2) or (3).

(Note 2) The (1), (2) and (3) functions will not function during jogging run.

(Note 3) The (3) function will not function during the local mode.

(Note 4) When interlock is applied on (1), (2) or (3), the FWD or REV LED will flicker.
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C21-0 Number of retries

C21-1 Retry wait time

Retry is a function that performs its own fault reset and restarts with pick-up. Is possible to
set the number of retries, and the wait time (trw). An 10-4 fault will be output if the operation
is not possible after the programmed re-tries.

The retry is effective against power module (== ~ n), overcurrent (=i ~ n), overvoltage
(& - n)"®?, overload (5i_ - n), overheat (_t,5 %), and ground fault (5}~ =},) errors.
> oc oc
S 0C |
= 1V \V\r-——- - F - -
o e
o \
a2 Motor speed
S
(@)
ol ol 6! ®
Llew | Time
IC21-1' | !
| |
Internal ' n=1 | n=2 | n=3
FLT | L] L] L

@ Waiting time after trip by Overcurrent &l

@ @ Pick-up and retry
@ Pick-up achieved and retry f~isheu

(Note 1) If C21-0=0, retry will not fur~tior.

(Note 2) The FA-FC relay output vill ste. * open during retry, but will not function.

(Note 3) OVT retry may not fun~*tion ~arrectly if the DC voltage drop is slow.

(Note 4) If the run command turns O!-F during retry, the retry will be cancelled, and the
FA-FC relay contact v.”"' 1 n ON.

(Note 5) The pickup ope.ation is not carried out during vector control with sensor (C30-0
=4,5).

CAUTION

When a fault occurs on ar. extren..ely rare case, this function automatically resets the fault and restarts the

operation.
If the fault occurs fr. ~ueatly, the inverter could be damaged, so first remove the cause of the fault.
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C21-2 Pick-up wait time

The wait time tpw is a safety delay to ensure that the pick-up operation is enabled a time
after the output is cut off, once the motor residual voltage is disappeared.

The residual voltage is a voltage generated by the motor after the inverter output turns OFF,
and will be abated in approx. 1 to 3 seconds, but will take longer if the motor capacity is
large.

C21-3 Pick-up current limit value

This is the current limit value exclusively used during pick-up. Normally, set 100%.
Adjust within the following range only when the output torque at restart must be limiteu.

C21-3 Setting value > Applicable motor excitation current (%) +._ .o
(Normally 30 to 40%)

<Pick-up operation>

Pick-up starts when F.RUN or R.RUN is ON in the PICK ON state, or wt 2n v = power is turned on while
auto start with pick-up is enabled (C08-0=3).
The pick-up operation is carried out with the overcurrent limit funct ~n as shown below.

Output Frequency
A Max frequency

Sewn freq _acy

Motor'Speed

Time (1) Pick-up waiting time
C21-2

I

I

I I

Output Voltage !
A ! '

(2) Pick-up current limit
(3) V/f match

(4) Re-acceleration after

»

- V/f match
Time

150%

B18-0 (150%)
<—

»

—>
Time

<&
L)

' 1
Pick up Mode ' Normal Mode
1
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C22-0

C22-1

C22-2

C22-4

Overload setting (LO)
OHz overload (L2)
0.7 Fbase freq. overload (L1)

These are setting parameters for the overload
(OLT) function.

The reverse time interval characteristics will
change with the C22-0 setting as shown on the
right.

The setting uses the motor rated current (B0O-6,
B01-6) as 100%.

(Note 1) Do not set a value that exceeds the
inverter rated current.

When running a self-cooling type motor at a low
speed, set C22-1 and C22-2 according to the
motor characteristics. The characteristics will be
as shown on the right.

(Note 2) At 1.0Hz or less, the inverter will trip
at 75% of the inverter’s rated current
in one minute.

(Note 3) If the inverter output current exceecs
155%, the inverter will trip at 170% .
the rated current in 2.5 seconds.

The above overload characte istice
apply to VI/f control (consian. toryue
load) (C30-0 = 1), sensor-.ss \ ector
control (C30-0 = 3), ant vector
control with sensor (CR0-0 = 4).

Refer to sectiori 6-7 for tne overload
characteristics whe.. V/f control
(variable torcu. load) is selected
(C30-0 = 2.

(Note 4)

Motor lo<s bi."ing setting

This . ~raimecer sets output voltage increase at the base frequency, in percentage respect to

Trip time
(minute)
. C22-0:50% BZZ-OZIZI.OO%
i i i
1 1 1
1 1 1
1 1 1
R Skt il S
1 1 1
1 1 1
1 1
1 1 i
1 1 1
1 1 |
lp-——---- =+ -—-=- \\—— -=
1 1
| ! 1 ~N
1 . 1
I N~ I
: 1 \{\
50% 190" 150%
Output current

Ovenc drefe iice

Base Frequency x 0.7

Base frequency
(B00-5,B01-5)

the rated cutput voltage (B0O0-3). Normally, this is set to 50% of the specified value.

When the DC voltage attempts to rise due to deceleration operation or a regenerative load,
tae n otor loss braking function raises the inverter output voltage and decreases the motor
etliciency to prevent tripping by an overvoltage. This function is valid only when the motor
.Jss braking is selected with the DBR option selection (C31-0 = 3, 4) in the V/f control mode

(C30-0 = 1, 2).

(Note 1) Take care to motor heating.

(Note 2) If the normal V/f setting is inappropriate, the motor efficiency will increase when the

voltage is increased and thus tripping by overvoltage could occur easily.
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C24-0

C24-1

C24-2

C24-3

Overspeed protection level

This parameter set the overspeed protection level, as a percentage in respect to the
maximum frequency (B00-4) or maximum speed (B01-4). The output frequency or motor
speed is the target for comparison.

Output frequency
Motor speed
A

C24-0 |-mmmmmmmmmmmmm

Motor coasting

» Time

FLT
(overspeed)

Control mode changeover during sp£~d aete.ctica error

This is valid when vector control with cer. ar (<30-0 = 4) is selected.

= 1: The speed detection error is disa led.

= 2: The speed detection functicn s enc sied. Then if an error occurs, a fault (FLT) is output
and the motor coasts to a s p.

= 3: The speed detection zrror is cnabled, and if an error occurs, a minor fault (ALM) is
output. The contro! cnangc s from the vector control with sensor to the sensor-less
vector control, and « .~ »peration is continued. When the speed detection returns to the
normal state, t. control changes again from the sensor-less vector control to the
vector control with sensor, and the minor fault output is cleared. The presence of a
minor fault .= to a speed detection error can be confirmed through the minor fault
monitor J25-0).

Speeu Aztection error level
Speed detection error recovery level

This is valid when C24-1 = 3.

Set as a percentage in respect to the maximum speed (B01-4).

If the deflection of the speed detection value per 2ms increases above the value set with
C24-2, it is judged as a speed detection error, and the control changes from the vector
control with sensor to the sensor-less vector control. After changing, when the deflection of
the speed estimated value for sensor-less vector control and the speed detection value
drops to below the value set with C24-3, it will be judged that the speed detection has
returned to the normal state. The control changes again from the sensor-less vector control
to the vector control with sensor.
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C25-0

C25-1

High-efficiency operation Voltage reduction time [sec]

This setting value is the time to OU‘P“;‘VO"age
reduce the output voltage from the

V/f setting value to 0OV after the
output frequency reaches the set
frequency.

Normally, set the specified value
(1.0). When using for loads with
sudden torque fluctuations, and the Reduced voltage
output frequency drops remarkably

with the overcurrent limit function,

set a lower value. If the rotation

becomes unstable during the voltage

reduction or recovery operations, even causing a trip, set an higher value.

VIf setting voltage

High-efficiency operation Voltage lower limit setting value %]

Set a value between 10 and 99 while
the inverter is stopped to select the
high-efficiency operation function.

Output voltage

When not using the high-efficiency VIF setigl] volRgES
operation function, set 100 while the O Output voltage fluctuation
inverter is stopped. \ ‘ L~ atfrequency f

This setting value is the lower limit of
the output voltage reduced when the
high-efficiency operation function is
selected, and uses the V/f setting
voltage (output voltage when . .ot
using high-efficiency operatior) as f
the reference.

Normally, the minimum value f10) is set. When using for loads with sudden torque
fluctuations, and the cu. 't frequency drops remarkably with the overcurrent limit function,
set an appropriately. ~h value.

C25-1 setting (10-100%)

Lower limit of output voltage
| to be reduced
|
1

» Frequency

high-efficiency > =r&tion principle

Normally far e \/f constant operation, the no-load loss is large with a light load, and the
motor effliciency drops remarkably. Thus, according to the load, the output voltage is reduced
using the O25-1 setting value as the lower limit in respect to the voltage set with V/f, and the
motor Cficiency is improved.

‘Not) Slipping will increase during high-efficiency operation, so it is recommended to
execute automatic tuning before operation and set the automatic torque boost
selection to valid (A02-1 =2).

DBR option selection

Select the usage of the motor loss braking and DBR resistor (built-in or external).

Refer to the explanation on the motor loss braking setting (C22-4) for details on the motor
loss braking function.

The motor loss braking function is valid only when the V/f control mode (C30-0 = 1, 2) is
selected.
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C50-1

C50-2

Encoder output pulse No. selection

The No. of encoder pulses (2-phase or 1-phase) is set.
The function to convert a 1-phase pulse signal from a proximity sensor, etc., into a 2-phase
pulse is validated or invalidated.

(AN NA-INl
T e
pAT

2-phase oscilator

=1: This is set when using an encoder that outputs a 2-phase pulse havir~ a _J° phase
difference. The rotation direction can be acknowledge, and the ~eed ciin be stable
controlled even at low speeds.
Set the No. of pulses for one phase in the No. of encoder bulsc =~ “7.01-8).

=2: This is the set when using an encoder that outputs & 1-.»ase pulse.
Connect the input pulse to only the A phase, and 2lwa''s |-ave one phase disconnected.
With the 1-phase pulse mode, the rotation dire~i1on . : recognised as the operating
command direction. The forward run and revers. run directions are not known.
A speed detection error could occur due tc the ~ffe °t of chattering in low speed areas,
so use the a 2-phase encoder when we. ing at Jow-speed run or forward/reverse run.

(Note) The 1-phase pulse mode cannc: e v =~ with the PM control mode.

Encoder ABZ pulse type seicctio

When using the 2-phase pulse, t. = reation direction is judged by the advance and delay of
the 2-phase pulse. With th¢ VAT2000, the encoder pulse is defined as shown below during
forward run. (The Z-pha-e pulse \s the zero point position detection and is used only for PM
motor control). Whep usiry . 1 encoder with different signal specifications, use this setting to
reverse the signal <r cu.. ~>rt the signal using the interchange function.

Reverse

|T|N1r ——— AB interchange

I—Do—oKO—LH_, A ——1 —
|

\
X

31

- 2 L2z .
During CCW rotation

o o

Pulse conversion circuit Definition of VAT2000 encoder
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The signal conversion circuit is according the following combination.

Setting A-IN B-IN Z-IN AB

No. Direct/ Direct/ Direct/ inter-
Inverse | Inverse | Inverse change

0 Direct Direct Direct

1 Inverse Direct Direct

2 Direct Inverse Direct | Nointer-

3 Inverse Inverse Direct | change

4 Direct Direct Inverse

5 Inverse Direct Inverse

6 Direct Inverse Inverse

7 Inverse Inverse Inverse

8 Direct Direct Direct

9 Inverse Direct Direct

10 Direct Inverse Direct | AB inter-

11 Inverse Inverse Direct | change

12 Direct Direct Inverse

13 Inverse Direct Inverse

14 Direct Inverse Inverse

15 Inverse Inverse Inverse

C51-0 Encoder UVW pulse type selection for Permanent I agne. .notor (PM)

A position encoder which outputs a 3ph 180° square wave is u. :d for permanent magnet
motors. Check PCST3301 manual of optional U2KVZ 3L, ‘3. '/ encoder card.
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6-7 Application to square low variable torque load

6-7-1 Specifications for square low variable torque load

A load having characteristics in which the load torque varies with the speed, as a fan or pump, is called a
square law variable torque load. The torque curves of the constant torque load and square torque load
are shown below.

CAUTION

The variable torque specifications must be applied to square variable loads such as fans and pumps. [
The constant torque specifications must be applied for all other types of loads. ]

A

Torque

Square law veriak. torq .e load
(fan, pump) !

_Spt 2.

Torque cun »
The specifications for both constant torque loau and square law variable torque load are shown in

Appendix 1. Hereafter, the square law variable tor.,ue load characteristics will be called the variable
torque.
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6-7-2 Selection of load characteristics

Select the load characteristics by setting the following parameters.

Table
No. Name Default Min. Max. Unit Function
value value value
C30 - Control mode selection
0 |[Control mode selection 1. 1 5. — |=1: V/f control (constant
torque: overload
characteristics 150%
for one minute.)
=2: VIf control (v=-iak »

torque: oveiload
characteristic > 17 3%
for onc minute.)

(1) The default setting is for constant torque load characteristics, so change the setting according to the
application. When this parameter is set, some others like limits or cire at ra'ings shift to specific
default values given for CT or VT control mode, so this parameter m.. st be set prior than any other

parameter.

(2) This parameter is not affected by C09-7: default value load.
(3) The parameters with setting values and setting ranges that <'...

shown below.

wk ar this parameter is selected are

Table _
No. Name Default Min. | M= Unit Function
value valh= | value
AO02 - Torque boost A
2 |Manual torque boost (Note 1) 0.0 20.0 % | Setting of torque boost at OHz.
setting
AO03 - DC brake AL \
2 [DChbrakingvoltage [ moter, | 01 | 200 | %
BOO - Output rating
T iNote 2) Constant torque A | Overcurrent limit OLT, current
6 | Constant torque Inverter rated current % display, meter output
rating x 0.3~1.0 reference value
Variable torque
Variable tei e rated cu?rent
x 0.3~1.0
B18 - OvercLrren: limit
0 IConstan: torque 150. 50. 300. | %
| |Va abie torque 105. 50. 120

(Nte 1, The default value differs according to the inverter capacity and load characteristics selection.
(Nowe 2) ‘ror the inverter rating value, the constant torque rated current value and variable torque rated
current values given in Appendix 1 will apply.
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Table
No. Name Default Min. Max. Unit Function
value value value
C22 - Overload
0 |Overload setting % |[The C22-1, 2 data will be
Constant torque 100. 50. 105. limited by this value when this
Variable torque 100. 50. 100. value is changed.
1 |OHz overload % | The max. value is the value ¢
Constant torque 100. 20. 105. C22-2.
Variable torque 100. 20. 100.
2 |0.7 Base freq. overload % [The max. value is tha\ lue of
Constant torque 100. 50. 105. C22-1.
Variable torque 100. 50. 100.

(Note 3) When the load characteristics are changed, the above parameters will he “~rcioly set to the
default values, so reset them when necessary.

(Note 4) For parameters other than above, the default value and setting rang > will hot change when the
load characteristics are selected.

6-7-3 Overload Characteristics

The overload detection curve changes according to the load chariscte. stics selection.
The overload characteristics for when the overload setting (C22-u, is 11)0% are shown below.
The motor rated current (B0O0-6) is the reference for the currznt valu. (%).

') \/ ‘T Inad characteristics
(€ 30-0=2)

V' CT load characteristics
(C30-0=1)

w  Trip time (min)

150 (%) Output current

Overload characteristics

(Note " Wher: the constant torque lead characteristics are selected, the trip will occur at the following:
(1) When 1.0Hz or less, at the reverse time interval characteristics of 75%, 60s of the constant
torque rated current.
(2) When 155% of the constant torque rated current is exceeded, at the reverse time interval
characteristics of 160%, 10S and 170%, 2.5S.
\. -ote 2) When the variable torque load characteristics are selected, the trip will occur at the following:
(1) When 1.0Hz or less, at the reverse time interval characteristics of 75%, 24s of the variable
torque rated current.
(2) When 120% of the variable torque rated current is exceeded, at the reverse time interval
characteristics of 125%, 7.5S and 135%, 0.94S.
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6-8 Adjusting the vector control speed control related parameters

With the VAT2000, ASR operation is possible by executing automatic tuning and setting simple speed
control parameters. However, when carrying out high-response or high-accuracy control, the parameters
must be adjusted in detail. In this section, the configuration and adjustment parameters of the speed
control system is explained.

6-8-1 Speed control system for Induction Motors

The speed control system of VAT2000 is configured of blocks as shown below. Automatic tuning is used
for adjusting the exciting current control, current regulator, flux observer and speed estimation
mechanism, so these parameters often do not need to be adjusted. However, the parameters reiate. to
the speed regulator, torque limit, load torque observer, various low path filters, etc., must be adj. sted
according to the user's system. Thus, these cannot be simply adjusted with automatic tuning. rhe ....al
user of the system must adjust these parameters to match the system. Adjustments are ca -ied ¢ ut while
referring to the block diagram below.

7777777777777777777777777777777777777

| ACR |
i Gl EDEz |
2535& _\ . 'j—i-|> +A
S
1

[ . + : + i A ] i D .L:F\ i - _ — :E L/‘ PP
B30-3 i [ I:I i i All-2 i 8307 i+ [ L’> !
IE_SIE I Control i i 5N i i [ L— i

H Current | Speed

T
B30-5)| + ° an S ! Torque | oo ___ _[[[i—— Detection Detection

Command

Torque
Current

Disturbance ‘
Observer

Detected
‘ Motor Speed

Exciter

1 I

1 1 1

—X ! Current H !
LPF 1 Control 1 1 Flux B31-0) |
i H Motor Speed ! Observer !
B306) 1 (8320 : ‘& speed | B3LD)!

I

: i i

1 1
O

Estimated

Sensorless Estimation !

Ve cor Control
____________ Mror

-
Sl

Vi C |
ih sensar
VA 2. 0 speed control system block diagram

(Note) The related naremeter Nos. are indicated in the above function blocks.
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6-8-2 Speed regulator (IM)

The speed regulator (ASR) is configured of PI control, and has the following parameters.

No.

Parameter Parameter

Function

A10-0 ASR response

Set the required ASR response in radians

Al10-1 Machine time constantl

Set the time to accelerate the motor and load to the base
speed at the rated motor torque. |

Al10-2 Integral time constant
compensation coefficient

Set the compensation coefficient applied on the integral tirie !
constant of the speed regulator (ASR).

B13-6 ASR gain compensation in
constant power range

This sets the ASR P gain compensation value at the /nau
speed.

By adjusting this parameter, the ASR P can be cumpc..cated
in the constant power range.

If ASR hunting occurs in the sensor-less control's constant
output range, set a smaller value.

rate limit

B30-2 ASR proportional change

This limit the ASR's Proportional blz_", It the speed setting
value or motor speed change sudceily,.

6-8-3 Motor Torque limit (IM)

The output torque is limited. Set an appropriate value for protectiny « » Ik ~J side.

Drive torque limit)

Regenerative torque limit)

No.

Set this to a large value to inciease 1. = torque during driving. Note that the
output torque is limited bv the ouput ~urrent limit (B18-0), so when set
excessively, the set torque may 1.5t be attained.

Set this to a large valuc to Increase the torque during regeneration. Note
that the output torqud is lirnited by the output current limit (B18-0), so when
set excessivel’, the se. torque may not be attained. If the DBR or PWM
converter, etc., ~re .ot provided and an excessively large setting is made,
an overvzitage trip could occur during regeneration. In this case, lower the
regeneration to, Jue limit setting.

Parameter Parame er

Function

limit

A10-3 _ |ASR drive *orque amit

Drive torque limit in ASR control.

Al10-4 ASR reg=nerauve torque

Regenerative torque limit in ASR control.

Al10-5 En.sﬂ:ncy stop
| ‘egenerative torque limit

Regenerative torque limit value for emergency stop in ASR
Control.

Al1-2 ~ |ACR drive torque limit

Drive torque limit in ACR control.

| limit

A11-3 |ACR regenerative torque

Regenerative torque limit in ACR control.
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6-8-4 Exciting current control

The exciting current is controlled to establish the secondary flux. A current reduction process in the
constant output range or during voltage saturation, and high-speed magnetising control to raise the
secondary flux at a high speed are also carried out.

Parameter Parameter Function
No.
B32-0 Speed flux control This is the control selection for magnetising the
selection secondary flux to a high speed when starting operation.

Select this to increase the motor speed even slightly |
when starting operation.

B32-2 Voltage saturation If the output voltage in control is larger than the voltage
compensation selection that can be output by the inverter, select this co=*vo1 ~
limit the exciting current to prevent the current or toriqjue
from hunting.

Select this when raising the output voltage to near the
input voltage, or when the input voltage - . qes.

Note that if voltage saturation occuis, some torque ripple
will occur. In this case, lower the B21-9 r o-load voltage
setting to avoid voltage satura n.

B33-x Table reference speed This is the reference speed . >r ¢t "nging the

compensation amount ac.ordi ~ to the operation speed.
Set as shown below t. ¢, er *~ to the constant output

range.
B34-x M fluctuation This compensates the ¢ “citing inductance fluctuation
compensation according to the Ls3 able reference speed.

Set the compensatiun table so that the output voltage is

constart du. nn * o-load operation through the entire

operéton . nge.

* . ThiC is adjusted by the automatic tuning mode 4. (B19-
0)

<Setting the table reference speed>

M' fluctuations greatly immediately ~fi=r entering the constant output range, so set using the following
diagram as a reference. (The base speed is 1.)

M* fluctuation T

coefficient 100%
— ~— ——

|

0.3 0.6 111 1.2 1.4 1.7 2

A
v

Operation range

Setting the reference speed table
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6-8-5 Current regulator (IM)
The current regulator (ACR) is a PI type control, including the following parameters.

Parameter Parameter Function
No.
Al11-0 ACR response Set the ACR response in radians.
If the response is too low or too high, the current will become

unstable, and the over current protection will function.

All-1 ACR time constant The ACR time constant is set.
If the time constant is too long or too short, the current v * |
become unstable, and the over current protection wil!

function.
B13-7 ACR gain compensation in | This sets the ACR Proportional gain compensativ. . va.
constant power range the max. speed. (above base speed) -
B32-4 ACR voltage model FF The voltage fluctuation caused by the leakage inuuctance is
selection feed forward controlled.

The current regulator (ACR) resporz - speed will be
increased. Select this if the curren’ kunte iri the high-speed
operation range during sensor:l2ss (~~".0l.

6-8-6 Flux observer and speed estimation mechanism (IM)
These are parameters used with speed sensor-less vector contr.’

Parameter Parameter 1 unction
No.
B31-0 Flux observer gain Thisis > = fe ~*ack gain for the flux observer.

If hur *ng ¢ ~curs at the estimated speed in the high-speed
or. "atiu ™ range, adjust within the range of 1.2 to 0.9.

B31-1 Speed estimated " his is the proportional gain for the adaptive speed
proportional gain es... .ation mechanism. To increase the speed estimation
response, set a large value. Note that if the value is too high,
the speed estimation value will hunt.

B31-2 Speed estimated in..~tal | This is the integral gain for the adaptive speed estimation
gain mechanism. To increase the speed estimation response, set
a large value. Note that if the value is too high, the speed
estimation value will hunt.
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6-8-7 Load torque observer (IM)

The disturbance load applied on the motor is calculated and the torque command is compensated.
To increase the response toward disturbance, use the load torque observer.
By setting the speed regulator (ASR) to P and using the load torque observer, overshooting can be

suppressed.
Parameter Parameter Function ’
No.

B30-0 Load torque observer gain |Set the observer gain for the load torque observer. |
To increase the responsiveness of the external disturbar <e
response characteristics, set a large gain. |
Note that if the gain is set too high, the output torqu2 coc d
hunt.

When set to zero, the load torque observer wil' not fiuncuon.

B30-1 Model machine time Set the model machine time constant used by . ~!'7ad

constant torque observer.

6-8-8 Various low path filters (IM)

The time constants of the low path filters used for speed detection, speeu ~ommands or torque current
commands, etc., are set.
By adjusting these time constants, vibration caused by noise and overshoon..g can be suppressed.
Note that if an excessively high value is set, the control performar ce ¢ Yuiu drop.

Parameter Parameter Sunction
No. N

B30-3 Speed setting LPF time Overshooti.q car) be suppressed by setting this to the filter
constant time cone ane cyuivalent to the speed response.

B30-4 Speed detection LPF time | The sp >ed c.ctection noise is cut.
constant

B30-5 Speed detection LPF time | S+ th: low path filter time constant used for the speed
constant for ASR _~__|detection value input into the speed regulator.

B30-6 Speed detection LPT “me | Set the low path filter time constant used for the speed
constant for comr 'nsafion | detection value for constant output range compensation or

A\ iron loss compensation, etc.

B30-7 Torque currer.. ~ommand | Set the low path filter time constant used for the torque

setting LFF." *ime cunstant | current command.
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7. Options

Chapter 7 Options

7-1 Outline of options

The VAT2000 Series include the options shown below. This chapter will focus on the stand-alone options
and main circuit wiring devices.

. i ,
1 1
Main circuit wiring device ) ) 1 1 :
Fomm oo 1 Noise Filter 1 | X
Power Supply I MCCB or : : : VAT 2000 1 Surge absorber |
1 fuse Mc ACL X : Fommmmmmsoooa : —
~ 1 —~ S : :_,-\AA i o _E__( "
I 1
\ o I ' [0
___________ 1 I 1 ! ! | : ;
1 1 ! ! 1 sphy
! 1 — '
e il ' | [ 1 : i i :
I 1 1
Do ER (A !
|_7 _______ I N - — — - — — _ _ I

Built-in PCB orton

Fig. 7-1 Option configurations

Table 7-1
Item | Type | _.~_Fuiction
Main circuit wiring devices -
Breaker for Select a device that | Always i' :tall .~is device to protect the wiring of the inverter
wiring (MCCB) [ matches the inverter | and rc iphe -al devices.
or Fuse rating. (Table 7-2.)
Magnetic Select a device that | Install ....s device to provide an operation interlock.

contactor (MC) | matches the inverter | Whe: using the DBR unit, always install this device to protect
rating. (Table 7-2.) e DBR. (Refer to Fig. 2-4.)

i
Stand-alone options

ACL ACRXXXXY. If the capacity of the inverter's power supply transformer

(Refer t_ Takle +-2.) | exceeds 10 times the inverter unit capacity, always install this
device to protect the inverter. (Balance with power supply) This
is also effective in improving the power factor of the inverter
input and in suppressing the current high harmonics. The power
factor will be approx. 0.9.

DCL DCRXXXXX Install this device to improve the power factor of the inverter
(Refer to Table 7-2.) | input. This is also effective in creating a balance with the power
L supply as the ACL. The power factor will be approx. 0.9.

Nc'se filu r V2KFXXXXX This device suppresses the electromagnetic noise generated by
‘EMC Siter) PRXXXXX the inverter. This is required to comply with EMC
(Refer to Table 7-2.) | The electromagnetic noise is the radiation of electromagnetic
| waves in the radio frequency bands and that conveyed to the
| power supply wires.

| | DBR unit U2KV23DBUxx This is used when the motor is to be stopped with dynamic
(Refer to Table 7-2.) | braking for units larger than U2KX07K5S or U2KNO7K5S
Surge ACRxxx plus RC This suppress surge voltage at motor side, which may be
Absorber filter generated, if length of output motor cable exceeds of 30mts
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Table 7-1 (continued)

Plug-in PCB options

1 (complimentary
compatible)

(PCST-3299)

Item Type Function Option
2 class
Manual
Speed detection | U2KV23DN1 |This is a speed detection PCB for the IM vector control I

with speed sensor, and is compatible with the
complimentary output type encoder.

Response frequency: Change between 60+10kHz and
20kHz.

Speed detection
2 (line driver
compatible)

U2KV23DN2
(PCST-3300)

This is a speed detection PCB for the IM vector control
with speed sensor, and is compatible with the line
driver output type encoder.

Response frequency: 250kHz (signal: A, B, Z phase)

Speed detection
3 (PM
compatible)

U2KV23DN3
(PCST-3301)

This is a speed detection PCB for the PM drive
control, and is compatible with the line driver ottpuit
type encoder.

Response frequency: 250kHz (signal: A,E, Z, U Vv, W
phase)

Relay interface

U2KV23RY0
(PCST-3302)

This is used to expand the contact inout, utput points.
Relay input 4 points /PSR to )
1c contact output : 2 points (P50:+, 5)

PC interface

U2KV23PI0
(PCST-3303)

This is used to receive paral'<| sew. ngs from the PLC.

Parallel data input  : 18 bi.®
Data length 1/ 12, hits selective
Format : Binary or 3CD selective

Open collector oL*put: 2 points (PS04, 5)

Serial interface

U2KV23SL0
(PCST-3304)

This is used to ... ke ¢ _unnection with serial
transmission/. the , =rsonal computer, etc.
Transmis_.on : RS-232C, RS-422/485Multi-
drop is possible for up to 32
units.
Beud rate : 1200~9600 bps

Profibus interface

U2KV23SL6
(PCST-3307,

I. ‘=15 used to make a connection with the network on
the Profibus DP communication protocol.

caud rate : 12Mbps

No. of stations : 126 stations

The above Optional PC"'s m.ust be installed by the user. Please ask your supplier for dedicated instruction
manuals.
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Table 7-2 Main circuit wiring device ratings and stand-alone option types (1) (4)

CONSTANT TORQUE RATINGS

VAT2000 [ Fuse |MCC| Line EMC Dynamic Braking INPUT DC Surge
CT 2) 3) Braking Resistors Absorber (6)
Ratings A | (A MC Filter Module (Note 5) AC Reactor Reactor Qut. Reactor
U2KNOOK4S | 20 5 | CLOO | U2KF3016MD1 Built in TLR405P200 | ACR4A2H5 - -
U2KNOOK7S| 20 5 | CLOO | U2KF3016MD1 Built in TLR216P200 | ACRG6A2H5 - -
U2KNO1K5S| 50 | 10 | CLOO | U2KF3016MD1 Built in TLR108P200 | ACRO9A1H3 - -
U2KNO2K2S| 60 | 15 | CLOO | U2KF3030MD1 Built in TLR74P200 | ACR12A0H84 - - ]
U2KNO04K0S | 110 | 20 | CLO1 | U2KF3030MD1 Built in TLR44P600 | ACR18A0H56 - T N
U2KNO5K5S | 125 | 30 | CLO2 | U2KF3060MD2 Built in TLR29P600 | ACR27A0H37 | DCR32A0H78 -
U2KNO7K5S| 225 | 40 | CLO4 | U2KF3060MD2 Built in TLR22P600 | ACR35A0H27 | DCR45A0H55 | - |
U2KN11KO0S| 225 | 75 | CLO4 | U2KF3094MD3 | U2KV23DBUL1 | TLR15P1000 | ACR55A0H18 | DCR60AQH” -
U2KN15K0S| 250 | 75 | CLO6 | U2KF3094MD3 | U2KV23DBUL1 | TLR11P1200 | ACR70A0H14 [ DCR80AO 13 -
U2KN18K5S| 400 | 100 | CLO7 | PR3120STD | U2KV23DBUL1 |TLR8,8P1500| ACR80AOH14 [DCR100AOh. * -
U2KN22K0S | 500 | 150 | CLO9 | PR3120STD | U2KV23DBUL?2 |TLR7,4P1800| ACR97A0H11 | DCI\120A0H2 -
U2KN30K0S | 500 | 150 | CL10 | PR3150STD | U2KV23DBUL2 | TLR5P2500 | ACR140A0H072|(DC™" _. OH17 -
U2KN37KOS [ 600 | 200 | CK75 | PR3180STD [ U2KV23DBUL3 | TLR4P3000 | ACR180A0H0f0|i CR180A0H14 -
U2KXO00K4S | 10 5 | CLOO | U2KF3016MD1 Built in TLR864P200 | ACR3A8''1 | ACR3A0HO05
U2KXO00K7S | 10 5 | CLOO | U2KF3016MD1 Built in TLR864P200| ACR3/ H1 - ACR3A0HO05
U2KX01K5S | 20 5 | CLOO | U2KF3016MD1 Built in TLR432P200 | ACT 'A5h. - ACR4A0HO05
U2KX02K2S | 30 5 | CLOO | U2KF3016MD1 Built in TLR295P200| /£ SR6r W4 - ACRG6AOHO05
U2KX04K0S | 50 | 15 [ CLOO [ U2KF3016MD1 Built in TLR175P600 “CF "0'\2H - ACR10A0H05
U2KXO05K5S | 60 | 20 [ CLOO [ U2KF3032MD2 Built in TLR118P6;_‘1_A(, R14A1H4 | DCR18A2H9 | ACR14A0HO05
U2KX07K5S| 90 | 30 [ CLO2 [ U2KF3032MD2 Built in TLR8A~600 | ACR18AIH1 | DCR25A2H1 | ACRI8BAOHO5
U2KX11KOS| 110 | 40 | CLO4 | U2KF3058MD3 | U2KV23DBUHL | TLR5%. _uu ' AL R27A0H75 | DCR32A1H6 | ACR27A0H05
U2KX15K0S | 125 | 40 | CLO4 [ U2KF3058MD3 | U2KV23DBUHL | TLR43P1275 | ACR35A0H58 | DCR40A1H2 | ACR35A0H05
U2KX18K5S | 175 | 50 | CLO4 [ U2KF3058MD3 | U2KV23DBUHL1 | i R35F 1500 | ACR38A0H58 | DCR50A0H96 | ACR38A0H05
U2KX22KO0S | 225 | 50 | CLO6 | U2KF3096MD4 | U2KV23DBUH2 | TLR<9P1800 | ACR45A0H45 | DCR60AOH82 | ACR45A0H05
U2KX30KO0S | 250 | 75 | CLO6 | U2KF3096MD4 | U2KV23DBL '2 [ T..R22P2500 | ACR70A0H29 | DCR80AOH58 | ACR62A0H05
U2KX37KO0S | 300 | 100 | CLO7 | PR3110STD | U2KV23DBUH5, TLR18P3000| ACR90AOH22 |DCR100A0OH49| ACR90AOHO5
U2KX45K0S | 400 | 100 [ CLO9 [ PR3150STD | U2KV. DBl 43 [ TLR15P3700 | ACR115A0H18 [ DCR125A0H40| ACR115A0H05
U2KX55K0S | 400 | 150 | CK75 [ PR3180STD 2 X - ACR115A0H18 | DCR140A0H32| ACR115A0H05
'J2KV? X)DBUH2
U2KX75K0S | 500 | 200 | CK0O8 [ PR3280S7iL 'lJADOPTDBUHO - ACR160A0H14 |DCR180A0H25[ ACR160A0H05
U2KX90KO0S | 700 | 300 | CK85 | PR3280.7H TU/—\DOPTDBUHO - ACR185A0H11 |DCR210A0H25 [ ACR185A0H05
U2KX110KS | 800 | 300 | CKO9 [ PR33.0STD {UADOPTDBUHO - ACR225A0H096 | DCR270A0H18 | ACR225A0H05
U2KX132KS | 800 | 350 | CKO9 | #i. ”’(STD |UADOPTDBUHO - ACR300A0H067 | DCR310A0H14 | ACR300A0H05
U2KX160KS | 1200 | 400 | CK95 "°R2450STD |UADOPTDBUHO - ACR360A0H056 | DCR400A0H13 | ACR360A0H05
U2KX200KS [ 1600 | 500 | CK10 | PR3u60STD [UADOPTDBUHO - ACR460A0H044 | DCR540A0H08 | ACR460A0H05
U2KX250KS | 2000 | 700 [‘C. “*1 PR3750STD |UADOPTDBUHO - ACR550A0H039 | DCR650A0H07 | ACR550A0H05
U2KX315KS ZOMW 'ITK.7| PR3900STD |UADOPTDBUHO - ACR625A0H035 | DCR740A0H06 | ACR625A0H05
(Note 1) Devize se'ection conditions
« Taeinput current is calculated as follows: | = (KW)/(nM x nINV x COSg x Voltage x V3)
* The nM (motor efficiency) is 0.8 for 11kW or less, 0.85 for 15kW or more.
* T'he nINV (inverter efficiency) is 0.95.
» COSg (input power factor) is 0.9.
» The power supply voltage is 220V/440V.
(No. 2) 0o comply with UL using the 400V Series, use a Class J fuse.
NInte 3) Use MCCB with magnetic trip only
(Note 4) EMC Filters are shown in section 7-5 (Electromagnetic Compliance, EMC)
(Note 5) These are external braking resistors for optimal performance. Drives with built in DB include built in
resistance as well. Check chapter 7-4-1.
Braking resistors for drives larger than 45kW are not standard items. Ask your dealer
(Note 6) The Surge absorber -useful when length of motor cable is more than 30mts- is configured using the output

reactor shown in above table plus RC filter, either N11P34018=7 (use up to 4kHz carrier frequency) or
N11P34018=6 (use up to 8kHz carrier frequency)
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Table 7-2 Main circuit wiring device ratings and stand-alone option types (1) (4)

VARIABLE TORQUE RATINGS

VAT2000 [ Fuse |MCC| Line EMC Dynamic Braking INPUT DC Surge
VT 2) 3) Braking Resistor Absorber (6)
Ratings A | (A MC Filter Module (5) AC Reactor Reactor Qut. Reactor
U2KNOOK4S | 20 5 | CLOO | U2KF3016MD1 Built in TLR405P200 | ACRG6A2H5 - -
U2KNOOK7S| 50 | 10 | CLOO | U2KF3016MD1 Built in TLR216P200 | ACRO9A1H3 - -
U2KNO1K5S| 60 | 15 | CLOO | U2KF3016MD1 Built in TLR108P200 | ACR12A0H84 - -
U2KNO02K2S| 110 | 20 | CLO1 | U2KF3030MD1 Built in TLR74P200 | ACR18A0H56 - - o
U2KNO04K0S | 125 | 30 | CLO2 | U2KF3030MD1 Built in TLR44P600 | ACR27A0H37 - S
U2KNO5K5S | 225 | 40 | CLO4 | U2KF3060MD2 Built in TLR29P600 | ACR35A0H27 | DCR45A0H55 -
U2KNO7K5S| 225 | 75 | CLO4 | U2KF3060MD2 Built in TLR22P600 | ACR55A0H18 | DCR60AOH4 N 4
U2KN11K0S| 250 | 75 | CLO6 | U2KF3094MD3 | U2KV23DBUL1 | TLR15P1000 | ACR70A0H14 [ DCR80AOH3 -
U2KN15K0S | 400 | 100 | CLO7 | U2KF3094MD3 | U2KV23DBULL | TLR11P1200 | ACR80AOH14 |DCR100A024 . -
U2KN18K5S| 500 | 150 | CLO9 | PR3120STD | U2KV23DBUL2 |TLR8,8P1500| ACR97A0H11 | DCR120AG '2 -
U2KN22K0S | 500 | 150 | CL10 | PR3150STD | U2KV23DBUL2 |TLR7,4P1800| ACR140A0H072[DCR150A0H1/ -
U2KN30K0S | 600 | 200 | CK75| PR3150STD | U2KV23DBUL3 | TLR5P2500 | ACR180A0HO056(D(:R12NAOF. 4 -
U2KN37KO0S | 600 | 200 | CK75 | PR3180STD | U2KV23DBUL3 | TLR4P3000 | ACR200A0H05" ~CR220AJH11 -
U2KXO00K4S | 10 5 | CLOO | U2KF3016MD1 Built in TLR864P200 | ACR3A8H1 _j'_ - ACR3A0HO05
U2KXO00K7S | 20 5 | CLOO | U2KF3016MD1 Built in TLR864P200 | ACR4/A5H1 - ACR4A0HO05
U2KX01K5S | 30 5 | CLOO | U2KF3016MD1 Built in TLR432P200| ACR6A3: 1 - ACRB6AOHO05
U2KX02K2S| 50 | 15 [ CLOO [ U2KF3016MD1 Built in TLR295P200| ACR1 A2H - ACR10A0H05
U2KX04K0S | 60 | 20 | CLOO [ U2KF3016MD1 Built in TLR175P600 | ACR 14214 - ACR14A0H05
U2KXO05K5S| 90 | 30 [ CLO2 [ U2KF3032MD2 Built in TLR118P60" |_A\315A1H1 DCR25A2H1 | ACR18A0H05
U2KXO07K5S | 110 | 40 | CLO4 [ U2KF3032MD2 Built in TLR86F 300 | ACIR27AQH75 | DCR32A1H6 | ACR27A0H05
U2KX11K0S| 125 | 40 [ CLO4 | U2KF3058MD3 | U2KV23DBUH1 | TLR5¢P17°° [ , "TR35A0H58 | DCR40A1H2 | ACR35A0H05
U2KX15K0S | 175 | 50 | CLO4 | U2KF3058MD3 | U2KV23DBUHL | Tir.43P1000 | ACR38A0H58 | DCR50A0H96 | ACR38A0H05
U2KX18K5S | 225 | 50 | CLO6 | U2KF3058MD3 | U2KV23DBUH2 | " '.R35F 1500 | ACR45A0H45 | DCR60AOH82 | ACR45A0H05
U2KX22K0S | 250 | 75 | CLO6 | U2KF3096MD4 | U2KV23DBU . ' TL.. .-1800| ACR70A0H29 | DCR80AOH58 | ACR62A0H05
U2KX30K0S | 300 | 100 | CLO7 [ U2KF3096MD4 U2KV23DL-H_:iI; R22P2500 | ACR90A0H22 [DCR100A0H49| ACR90AOHO05
U2KX37KO0S | 400 | 100 | CLO9 | PR3150STD | U2KVZo_BUh. | TLR18P3000| ACR90AOH22 |DCR125A0H40| ACRI0AOHO05
U2KX45K0S | 400 | 150 | CLO9 [ PR3180STD 2x | TLR15P3700 | ACR115A0H18 | DCR140A0H32| ACR115A0H05
U2KVz 7 UH2
U2KX55K0S | 500 | 200 [ CK75 | PR3280STD \'JADOPTDBUHO - ACR160A0H14 |DCR180A0H25 [ ACR160A0H05
U2KX75K0S | 700 | 300 [ CK08 [ PR3280ST  |LADOFTDBUHO - ACR185A0H11 |DCR210A0H25 [ ACR185A0H05
U2KX90K0S | 800 | 300 [ CK85 PR33?£TD; |Lj, DOPTDBUHO - ACR225A0H096 | DCR270A0H18 | ACR300A0H05
U2KX110KS | 800 | 350 [ CKO9 | PR3530STL ' UADOPTDBUHO - ACR300A0H067 [ DCR310A0H14 | ACR300A0H05
U2KX132KS [ 1200 | 400 [ CK09 | F °3450STD |UADOPTDBUHO - ACR360A0H056 | DCR400A0H13 | ACR360A0H05
U2KX160KS | 1600 | 500 | CK95 | PR66.3TD |UADOPTDBUHO - ACR460A0H056 | DCR540A0H08 | ACR460A0H05
U2KX200KS | 2000 | 700 CK1CI_ Phe '50STD |UADOPTDBUHO - ACR550A0H039 | DCR650A0H07 | ACR550A0H05
U2KX250KS | 2000 | 800 | F<11 L PR3900STD |UADOPTDBUHO - ACR625A0H035 | DCR740A0H06 | ACR625A0H05
U2KX315KS | 2600 | 900 ! CK1z | PR3900STD |UADOPTDBUHO - ACR700A0H035 | DCR800AOH06 | ACR700A0H05
(Note 1) Dev:ce sulection conditions
» 7The input current is calculated as follows: | = (kW)/(nM x nINV x COSg x Voltage x V3)
* Th=2nM (motor efficiency) is 0.8 for 11kW or less, 0.85 for 15kW or more.
* .he nINV (inverter efficiency) is 0.95.
» COSg (input power factor) is 0.9.
» The power supply voltage is 220V/440V.
(Nc 2 2) 5 comply with UL using the 400V Series, use a Class J fuse.
‘Note 3) Use MCCB with magnetic trip only
(ivote 4) EMC Filters are shown in section 7-5 (Electromagnetic Compliance, EMC)
(Note 5) These are external braking resistors for optimal performance. Drives with built in DB, include built in
resistance as well. Check chapter 7-4-1.
Braking resistors for drives larger than 45kW are not standard items. Check chapter 7-4-3.
(Note 6) The Surge absorber -useful when length of motor cable is more than 30mts- is configured using the output

reactor shown in above table plus RC filter, either N11P34018=7 (use up to 4kHz carrier frequency) or
N11P34018=6 (use up to 8kHz carrier frequency)
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7-2 VAT2000’s main option

VAT?2000 catalog humbers U2KxxxKxD, are for DC supply, allowing configurations in common bus.
(1) U2KX00K4D — U2KX37K0D, U2KNOOK4D — U2KNO7K5D

DC Power Supply (Note 1) Output Voltage (Note 2)

'VAT2000
(main option "D")

A I

(2) U2KX45KO0D, U2KN11KO0D — U2KN37K0D

JC Power -ipply (Note 1) Output Voltage (Note 2)

VAT2000
(main option "D")

L+

L-

u
v
w

De

AC Control Power supply for FAN and / or MC
of VAT2000 (Note 3)

(Note 1) DC Fowe: Supply Voltage
‘A" tyre 520V-720V DC
“N” t'0e 270V-360V DC

(N.=e2) Cutput Voltage
Y type Max. 480V AC
“N” type Max. 230V AC
An output voltage exceeding the DC supply voltage / 1.35, can not be attained.

(Note 3) AC Control power supply for FAN and/or MC of VAT2000
“X" type 380V-460V + 10% 50/60Hz + 5%, 480V + 5% 50/60Hz + 5%,
“N” type 200V-230V + 10% 50/60Hz + 5%
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7-3 Built in PCB option

This is a built-in type option mounted on the VAT2000 control PCB.

As shown in table 7-1, there are three type of option PCBs, option I, option Il and option Ill. The
VAT2000 allows mounting up to three cards, but only one of each type.

These PCB options can be easily mounted after purchasing the VAT2000 by the end user.

* The PCB option cover is required when the PCB option is mounted.

Refer to each instruction manual for details on the PCB options.

7-3-1 Option classes
(1) Option |

This is a PCB option for speed detection during IM vector control with speed senso and PM drive
control. The mounting position is fixed.

* The PM drive control is applicable for the standard PM motor.

(2) Option i
This is the PCB option for an analog interface, etc. The mounting posi’ onis.. _d.

(3) Option il
This is the PCB option for the relay interface, etc.

Option 11 \\

COption 111
] o Control PCB cover

Option 1
;

\b \ﬂ Option cover

Built-in PCB option mounting drawing
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7-4 Dynamic braking (DBR).

The VAT2000 includes a dynamic braking feature in drives up to U2KNO7K5S and U2KX07K5S. When
this function is used, set C22-3 accordingly.

For larger drives the dynamic braking is achieved by using external modules. In this case set C22-3=0.0

7-4-1 Units U2KNO7K5S and smaller, and U2KX07K5S and smaller

These drives include a dynamic braking feature and a DB resistor as standard. The DBR device, allow.
operation cycle of 10% ED as shown in Fig. 7-2.
When using the dynamic braking option, set parameter B18-1, and C31-0, accordingly.

t2
g
Speed !

T >1Cnin
t. + 12+ ... < 1min.

A 4

Fig. 7-2

(1) Unit built-in DBR

The wiring of resistor built into the unitis ~hown in Fig. 7-3, and ratings are shown in table 7-3
Because of space restrictions, u.. ~e resistors do not allow 100% of braking torque in some cases.

Table 7-3

Device | Resistance | ReT;“ nce | Braking | Max. Device [ Resistance | Resistance | Braking | Max.
type canacit/ value torque t1 type capacity value torque t1

U2KN V) Q) (%) (1) [ (SEC) || u2kx (W) (Q) (%) (SEC)
00K4S 129 220 180 30 00K4S 120 430 300 10
00K7S 1200 220 100 30 00K7S 120 430 200 10
01K5¢ 122 220 50 30 01K5S 120 430 100 10
| 02Ko 3| 120 180 40 20 02K2S 120 430 65 10
~u-X0S| 120 110 40 10 04KO0S 120 430 40 10
05K = 120 91 30 10 05K5S 120 430 25 10
L5S 120 91 25 10 07K5S 120 430 20 10

(Note 1) The braking torque is given for constant torque ratings. When using variable torque ratings, the
braking torque is the value given for one frame smaller drive.
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(2) External DBR

If the braking torque or ED are insufficient with the above built-in resistor, provide an external resistor
wired as shown in Fig. 7-3. When using an external DBR, remove the built-in DBR. The resistance

value to obtain a 100% braking torque is shown in Table 7-4.
When using the external DBR resistor, is recommended the use of a thermal relay (76D), to prevent

burning as shown in Fig. 7-3
External DBR resistor
76D
L+2 B

*+ - 2 Built-in DBR resistor

o
MCCB MC | L:'J |

R 1 B0
[ | ° -

VAT2000 I

aSall
/M

Fig. 7-3 DBR circuit

7-4-2 Units from U2KN11KO0S to U2KN37KO0S, and {-om U2<KX11KO0S to U2KX45KO0S.

When carrying out dynamic braking with the unit from 12, . £1K0S to U2KN37KO0S, or from U2KX11K0S
to U2KX45K0S, an external dynamic braking unit '?KV. SDBUxx must be used. Choose the unit
according table 7-2

Connect the DBR unit as shown in Fig. 7-4. In sc..1e cases more than one unit can be wired in parallel,
check table 7-2 and manual PCST3299E for |'2KV23DBU device.

Set in VAT2000 the parameters , C31 °=2 or 4, C22-3=0, B18-1=100%, B25-1=100%.

Set in module U2KV23DBU the pa. ~maters A0.x and Al.x at least. Check manual of U2KV23DBU.

DBR Unit No2
U2KV23DBUxx

DBR Unit
U2KV23DBUxx

DBR Resistor DBR Resistor
MC Con !
S
76D 76D 76D
THRY THRY THRY
______________________ |
MCCB MC L+1 L+2 L-
—O OO L1 vV
N
—O OO L3 W

Fig. 7-4 DBR connection
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The resistance value to obtain a 100% braking torque is shown in Table 7-4.

Table 7-4

VAT2000 100% Torque Resistance Wire Dimensions

type Resistance ( Q) (Notel) (mm?) A B C D E G |[Type
U2KNOOK4 405 TLR405P200 25 215 | 80 | 235 [400 | - - 1(%)
U2KNOOK?7 216 TLR216P200 25 215 | 80 [ 235 |400| - - 1(*)
U2KNO1K5 108 TLR108P200 25 215 | 80 | 235 400 | - - 1(%)
U2KNO02K?2 74 TLR74P200 25 215 | 80 [ 235 [400 | - - 1(%)
U2KN04KO 44 TLR44P600 25 430 | 95 | 460 | 57 - - 1
U2KNO5K5 29 TLR29P600 25 430 | 95 | 460 | 57 - - 1
U2KNO7K5 22 TLR22P600 25 430 | 95 | 460 | 57 - - 1
U2KN11KO 15 TLR15P1000 25 430 | 105 | 460 | 66 - - 1
U2KN15K0 11 TLR11P1200 4 430 | 125 | 460 | 80 - - 1
U2KN18K5 9 TLR8,8P1500 430 | 105 | 460 | 139 | 105 | 65 2
U2KN22K0 7 TLR7,4P1800 6 430 | 105 | 460 | 139 | 105 | .65 P
U2KN30KO 5 TLR5P2500 16 430 | 105 | 460 | 207 | 185 | 12& | (2
U2KN37KO TLR4P3000 16 410 | 180 | 430 | 139 | 27 | 68 2
U2KX00K4 864 TLR864P200 25 215 | 80 | 235 |4000 | -~ - 1(*)
U2KX00K7 864 TLR864P200 25 215 | 80 | 235 | 4071 - 1(%)
U2KX01K5 432 TLR432P200 25 215 | 80 | 235 400 - - - 1(%)
U2KX02K2 295 TLR295P200 25 215 | 80 | 23t |40 - - 1(*)
U2KX04K0 175 TLR175P600 25 430 | 95 ' | =V - - 1
U2KX05K5 118 TLR118P600 25 430 | 95 460 | 57 - - 1
U2KX07K5 86 TLR86P600 25 430 |95 20 | 57 - - 1
U2KX11K0 59 TLR59P1000 25 430 | _oo | 46L | 66 - - 1
U2KX15K0 43 TLR43P1000 25 30 | 102 460 | 66 - - 1
U2KX18K5 35 TLR35P1500 25 40| .05 | 460 | 139 | 105 | 65 2
U2KX22K0 29 TLR29P1800 4 '30_| 105 | 460 | 139 | 105 | 65 2
U2KX30K0 22 TLR22P2500 6 | 450 | 105 | 460 | 207 | 185 | 136 | 2
U2KX37K0 18 TLR18P3000 16 ., 410 | 180 | 430 [ 139 [ 119 [ 68 2
U2KX45K0 15 TLR15P3700 16 | 410 [ 180 | 430 | 139 | 119 | 68 2

Note 1 = Recommended resistor is rated for a2 ED of 10%, with maximum braking time of 20 sec.

For braking large inertia’io..'s ask your supplier for an appropriate resistor.

Note that VAT2000 vp oo ' 12KNO7K5S and U2KX07K5S, include DB resistor as shown in table

7-3. This should be aisconnected when using external resistors

Type 1(*) Astype 1, but rov.ac . with 210mm output cable (No terminals)

131 133

Type 1

< | < »
255, 80 255 | M 129
4—)'4—)'«—» @L < »
° I
_6/
O O i
(@) O i
|
[ n n_|—> +

Dynamic Braking module U2KV23DBU (mm)

External Braking resistors
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7-4-3 Large units from U2KX55K0S to U2KX315K0.

1. When carrying out dynamic braking with the a VAT2000 larger than U2KX55K0S, connect the Braking
module UADOPTDBUHO as shown in Fig 7-5. This module should be used at 10% ED or less as shown
in Fig 7-2. One or two units in parallel can be used.

2. Connect the inverter control terminals RA-RC to Braking unit terminals 1-2. The DB will function when the
VAT2000 runs then.

DBR Unit
MC Control
76D
THRY
MCCB  MC Ll vz L a—b
Yo . L1 VAT 2000 U Y (
\
—& o—0 L1 \Y }\ IM/
—& —— L3 W ,
Control terminal block
RA RC
i
. —
Fig 7-5

3. Set the following parameters on VAT2000 when us.ny *he —ynamic Braking module UADOPTDBUHO.
C31-0=2o0r4
C13-2=0; RA-RC output is assigned to RUN furiction.
B18-1=100%; Regenerative current limit
B25-1=100%; Regenerative current limi* for aux.u.ary drive (if used only)
4. Obtain the power generation capacitv and DB resistance value with the following expressions.

Fele [ .
Power generation capacity [K\N] ol neratlveTorqug 0,8x% MotorCapacn)[' KV\]
nlotorRatedTorque

DBR resistance valu. —— K .
I wer generation capacity KW

For VAT2000. 400V s . ‘a3, K=593
5. The minimum esic.onee value of the resistor that can be connected to the DBR unit is 3,3 Ohms. If lower
values are vequived use two DB units in parallel

_\‘ 145 N 285
e 108 7
P 9 : :
slg : ! Fig 7-2 _ _
& P i ; UADOPTDBUHO dimensions
T TR : |
goalcal Tos :
o T o) “ '
v L] O 10
= Fos\N P (128)
T M6
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7-5 Electro Magnetic Compliance, EMC

Electromagnetic Compliance with the EN50081 & EN50082 is achieved by using appropriate EMC filters.
EMC foot print filters can be mounted on the drive’s foot saving space in cabinets, or alternatively along

side the drive when the total depth is a problem.
Details of Foot print and Stand alone filters are given below.

w H
Y
——
7. Y
(1) Foot-print filters bof=a O )
o Q
EMC Filter Current Dimensions =
— |
Part No LxWxH XxY M Input —=
Term. —
U2KF3016MD1 | 16A | 288x175x51 | 273x100 | M5 | 10mm2 -
U2KF3030MD1 | 30A | 288x175x51 | 273x100 | M5 | 10mm2 | | —
U2KF3032MD2 | 32A | 320x221x51 | 305x150 | M5 | 10mm2 || —
U2KF3058MD3 | 58A | 427x275x66 | 402x225 | M5 | 10mm2 " =
U2KF3060MD2 | 60A | 320x221x51 | 305x150 | M5 | 25mm2 —
U2KF3094MD3 | 94A | 427x275x66 | 402x225 | M5 | 35mm2 —
U2KF3096MD4 | 96A | 575x312x67 | 549x200 | M5 | 35mm2 o ° Jpa—
e T | i,
(&
11/
Wiring Output
(2) Stand Alone EMC filters Lo 90
9,5 373+0,5 1,5
EMC Filter Current | Dim. Term. 85 -1
Part No d]‘:‘% — +
PR3110STD 110A fig 1 50 mm? e . Ce
PR3120STD 120A | figl | 50 mm’ Z[z g B2 g
PR3150STD 150A fig 2 95 mm? r_r , == s
PR3180STD 180A fig 2 95 mm’ B ‘ o/ $J
PR3280STD 280A fig 3 150 mm? 25 350 20
PR3330STD 330A fig 4 Bar 25xC | M10 _
PR3380STD 380A | fig4 | Bar”3x6 . fia 01
PR3450STD 450A fig 4 Par 256
PR3660STD 660A | fig4 | Barsu s o 18
—] 3 f 1,5
PR3750STD 750A figa | Ear 40x10 —ﬁ y
PR3900STD 900A fa4 | L r40x10 Fe= t p=e [
IR G,ﬂ}g HE—]
alg | e g Label g s | =
ﬂfi@ % = 3, @
sl Lure Lo
65 380 95m?
fia 02
700
15 F 660+0,5 130
“‘ 10 2.1
|
: IS
<>
0 ! P—— fia 03
o| W H [=)
§ é: % =! Label| §
N ~  M10 T S
le < Br e @
25 30
85 530 150 mm?

7-11




7. Options

A c
Q E E E
/_E
== ] —-
z IE >
—
TH R I e =
9 & R s > fia 04
=== L
M
I S v
AlBlc]p]|lE]|E LI m|pPp[ofRrR] s u | v N
PR3330STD 700 | 300 | 150 | 250 | 200 | 280 | 790 | O | Mi6 | 65 | 125 | 25%6 | 75 | 405
PR3380STD 700 | 300 | 150 | 250 | 200 | 280 | 790 | O | Mi6 | 65 | 125 | 25¢6 | 75 |_105 |
PR3450STD 700 | 300 | 150 | 250 | 200 | 280 | 790 | 9 | Mi6| 65 | 125 | 256 | 75 , ™ |
PR3600STD 700 | 300 | 150 | 250 | 200 | 280 | 790 | 9 | M16 | 85 | 125 | 30x< | 75 | 105
PR3750STD 556 | 430 | 215 | 360 | 150 | 400 | 680 | 13 | M20 | 122 | 17 |4cdol o0, 115
PR3900STD 556 | 430 | 215 | 360 | 150 | 400 | 680 | 13 | M0 | 122 | 17 T™xiv| ¢J | 115
Tolmm.| #2 | 3 | +2 | 2 |*05 %02 | 3 | - — [#38 |roo I — =T [ -

(3) Recommended Installation instructions for Electro Magnetic Connglian. .e

An inverter has not intrinsic on its own, but is considered & a component to be installed with other
control components. It should be possible to achieve [-MT for (~e machinery
controlled by the inverter by following the guidelines elow.

1. Check the filter and inverter rating lak~!'s 1. ensure that the part numbers
are correct.

2. Ensure the best possible earthing of ti._ ..ter.

Both filter and inverter have (o Le sec urely mounted. [

4. Connect the incoming mains s. oly to the filter terminals marked "lines”,
connect any earth cailes o ‘he earth stud provided. Connect the filter
terminals marked ”. 2AD” to the mains supply of the inverter using short
lenghts of apprc,. “ate gauge cable.

5. Connect the motor by means of armoured or screened cable. The earth
conducter sriu ! be securely earthed at both inverter and motor ends and
the screen _~huld be connected to the enclosure body.

w

It is imnortent that the lead length from filter to inverter and unscreened
langth ol motor output cable be kept as short as possible and that incoming
me. Ns and outgoing cables are kept well separated.
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7. Options

7-6 Reactors

(1) Input Reactors
Input reactor usage is shown on Table 7-1 and 7-2, for both CT and VT ratings. Other details are given
below.

Losses DIMENSIONS (mm) Weight

Catalolg # W Drawing A B C D E O (kg)
ACR4A2H5 9 Fig.01 137 146 103 125 102 7 2.9
ACRG6A2H5 11 Fig.01 137 146 103 125 102 7 32
ACROA1H3 14 Fig.01 137 146 113 125 102 7 4
ACR12A0H84 19 Fig.01 173 167 118 146 127 7 8
ACR18A0H56 21 Fig.01 173 167 133 146 127 7 10
ACR27A0H37 23 Fig.01 205 200 145 176 174 7 12
ACR35A0H27 25 Fig.01 205 200 155 176 174 7 13
ACR55A0H18 28 Fig.01 205 200 155 176 174 7 13
ACR70A0H14 32 Fig.02 280 190 210 80 250 9 20
ACRS80AOH14 35 Fig.02 280 190 210 80 250 9 T ]
ACR97A0H11 39 Fig.02 280 190 210 80 250 ¢ |z ]
ACR140A0H072 40 Fig.03 280 220 210 90 250 5 | 22
ACR180A0H056 42 Fig.03 280 230 210 100 250 | 9 27
ACR200A0H051 47 Fig.03 280 245 210 115 oo | 29
ACR3A8H1 8 Fig.01 137 146 103 125 2 ,_'/ 2.8
ACR4A5H1 9 Fig.01 137 146 103 125 0z 17 2.9
ACR6A3H4 11 Fig.01 137 146 103 127 —|_1\ 2 7 32
ACR10A2H 14 Fig.01 137 146 113 2 10,2 7 4
ACR14A1H4 19 Fig.01 173 167 118 > 27 7 8
ACR18A1H1 21 Fig.01 173 167 137 146 | 127 7 10
ACR27A0H75 23 Fig.01 205 200 143 176 174 7 12
ACR35A0H58 25 Fig.01 205 200 55 176 174 7 13
ACR38A0H58 32 Fig.01 205 2000 [ 1. 176 174 7 14
ACR45A0H45 35 Fig.01 205 o~ | 1o 176 174 7 14
ACR70A0H29 40 Fig.02 280 200 | 210 90 250 9 22
ACR90A0H22 42 Fig.02 280 .0 210 100 250 9 27
ACR115A0H18 47 Fig.02 250 225 210 100 250 9 29
ACR160A0H14 51 Fig.03 340 230 265 106 310 9 38
ACR185A0H11 53 Fig.03 “4u | 250 265 126 310 9 43
ACR225A0H096 58 Figf3 | 0 250 265 126 310 9 45
ACR300A0H067 75 F3.03 410 320 315 136 380 9 81
ACR360A0H056 78 Figu. | 410 320 315 136 380 9 86
ACR460A0H056 107 =03 [ 490 340 365 142 460 9 97
ACR550A0H039 110 Fig.03 490 340 365 142 460 9 98
ACRG625A0H03E 1z | Fig.03 490 340 365 142 460 9 101
ACR700A0HO035 ~ |~ "*20" | "Fig.03 490 340 365 142 460 9 105
| et | 1 1
|J-— —_1°'3 ) ofof o= = = =

== 1 | =
‘ bl o[lolo = = =

|mmmmm | | I I

3 | E N k2| i E o D
A B A B

Fig .01 Fig .02 Fig .03
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(2) DCR Reactors
DC Bus reactor usage is shown on Table 7-1 and 7-2, for both CT and VT ratings. Other details are given
below.

Losses DIMENSIONS (mm) Weight
Catalolg # W Drawing A B C D E O (kg)
DCR32A0H78 13 Fig.04 150 200 145 176 102 7 7
DCR45A0H55 13 Fig.04 150 200 145 176 102 7 7
DCR60AOH4 14 Fig.04 150 200 155 176 102 7 8
DCR80AOH3 17 Fig.04 150 200 170 176 102 7 9
DCR100A0H24 17 Fig.04 150 200 170 176 102 7 9
DCR120A0H?2 17 Fig.05 190 200 215 90 160 9 15
DCR150A0H17 21 Fig.05 190 210 215 100 160 9 17
DCR180A0H14 26 Fig.05 240 200 265 9% 210 9 21
DCR220A0H11 27 Fig.05 240 200 265 9% 210 9 21
DCR18A2H9 13 Fig.04 125 167 118 146 89 7 5
DCR25A2H1 14 Fig.04 125 167 118 146 89 7 5
DCR32A1H6 15 Fig.04 125 167 133 146 89 7 6|
DCR40A1H2 17 Fig.04 125 167 133 146 89 7 6
DCR50A0H96 16 Fig.04 150 200 145 176 102 [ P44
DCRG0AOHS2 17 Fig.04 150 200 155 176 102 71 8
DCR80AOH58 21 Fig.04 150 200 170 176 102 | 7 9
DCR100A0H49 23 Fig.04 150 200 170 176 5. | ° 9
DCR125A0H40 27 Fig.05 190 200 215 90 230 |9 15
DCR140A0H32 29 Fig.05 190 200 215 90 6C ' 09 15
DCR180A0H25 33 Fig.05 250 230 300 100 —|_2_ 0 9 25
DCR210A0H25 35 Fig.05 250 340 300 126 2.0 9 27
DCR270A0H18 37 Fig.05 250 250 300 = 10 9 28
DCR310A0H14 39 Fig.05 250 250 300 126 | 210 9 31
DCR400A0H13 42 Fig.05 300 270 351 136 260 11 55
DCR540A0H08 49 Fig.05 300 300 50 136 260 11 56
DCR650A0H07 50 Fig.05 300 3000 [ 35 136 260 11 57
DCR740A0H06 51 Fig.05 300 So. | 7350 136 260 11 58
DCR800AOH06 52 Fig.05 300 300 ' 350 136 260 11 60

[TO 1O te—r]

Fig.04 Fig.05
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(3) Surge absorbers
Surge absorber usage is shown on Table 7-1 and 7-2, for both CT and VT ratings. Other details are given
below. Surge absorber is composed by two items, ACR output reactor and RC filters

Losses DIMENSIONS (mm) Weight
Catalolg # W Drawing A B C D E O (kg)
ACR
ACR3A0HO05 9 Fig.01 137 146 103 125 | 102 7 2,9
ACR4A0HO5 9 Fig.01 137 146 103 125 | 102 7 2,9
ACR6A0HO5 9 Fig.01 137 146 103 125 | 102 7 2,9
ACR10AO0H05 9 Fig.01 137 146 103 125 | 102 7 2,9
ACR14A0H05 10 Fig.01 137 146 103 125 | 102 7 2,9
ACR18A0H05 10 Fig.01 137 146 103 125 | 102 7 2,9
ACR27A0H05 11 Fig.01 137 146 103 125 | 102 7 2,9
ACR35A0H05 11 Fig.01 137 146 103 125 | 102 7 2,9
ACR38A0H05 11 Fig.01 137 146 103 125 | 102 7 2,9
ACR45A0H05 11 Fig.01 137 146 103 125 | 102 7 2,9
ACR62A0H05 14 Fig.01 137 146 113 125 | 102 7 4
ACR90A0H05 21 Fig.01 173 167 133 146 | 127 7 10
ACR115A0H05 32 Fig.01 205 200 170 176 | 174 7 14
ACR160A0H05 35 Fig.03 280 210 210 80 250 9 20 |
ACR185A0H05 39 Fig.03 280 210 210 80 250 9 g '1
ACR225A0H05 42 Fig.03 280 230 210 100 | 250 9 7
ACR300A0HO05 53 Fig.03 340 250 265 126 | 310 .(‘_'_ 45 j
ACR360A0H05 78 Fig.03 410 320 315 136 | 380 ® / ™)
ACR460A0H05 94 Fig.03 490 340 365 142 | 46C , 2 97
ACR550A0H05 110 Fig.03 490 340 365 142 | 4.7 9 103
ACR625A0H05 120 Fig.03 490 340 365 142 |EO D=8 104
ACR700A0HO5 130 Fig.03 490 340 365 14z o ° 106
Catalolg # Losses | Drawing VAT2000 « ~age eight
RC W (kg)
N11P34018=7 297 Fig. 06 |Maximum Carrie, eque .Cy 4kHz
N11P34018=6 1470 Maximum Caurier fre uency 8kHz
o

D=135mm for N11P34018=7
D=275mm for N11P34018=6

300 D

50 - 200 - 50
<> > ‘2¢
A

—& -3 -4 |

580
600

e

|

Fig. 06, RC Filter ACR

Fig. 02, ACR
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8. Maintenance and Inspection

Chapter 8 Maintenance and Inspection

DANGER

» Always wait at least 20 minutes after turning the input power OFF before starting inspections.
Wait at least 20 minutes after turning the input power OFF before starting work. Make sure that the
displays on the operation panel have gone out before removing the front cover.
Remove the front cover, and confirm that the "CHARGE" LED on the drive PCB or at the side of the
control PCB has gone out. Also check that the voltage between terminals L+1 or L+2 and L—is 15V or
less before starting the inspections.
Failure to observe this could lead to electric shocks.

* Maintenance, inspections and part replacement must be done by a designated person.
(Remove all metal accessories such as watches, bracelets, etc., before starting the work.)
(Always use an insulation measure tool.)
Failure to observe this could lead to electric shocks and injuries.

» Always turn the power OFF before inspecting the motor or machine. A potential is apr!.2d on the motor
terminal even when the motor is stopped.
Failure to do so could lead to electric shocks and injuries.

» Do not use parts other than those designated for the replacement parts.
Contact your inverter dealer for replacement parts.
Failure to observe this could lead to fires.

CAUTION

» Clean the inverter with a vacuum cleaner. Do not use water ¢~ _nic ~olvents.
Failure to observe this could lead to fires or damage.

8-1 Inspection items

The inspections must be carried out pe‘iodically according to the working environment and frequency of
use. If there are any abnormalitiec, the cause must be inspected immediately and countermeasures

taken.

(1) Daily inspections

Table 8-1

Inspection item

Inspection details and work

Temperature/hu.. ity

Confirm that the ambient temperature is —10 to 50°C, and that the humidity is
95% or less with no dew condensation.

Oil mist anc. dus:

Confirm that there is no oil mist or dust in the VAT2000.

Abnormal noise and
AV/] o[

Confirm that there is no abnormal noise or vibration from the installation site or
VAT?2000.

link 't poiver source

Confirm that the input voltage and frequency are within the specifications
range.

Couling ran

Confirm that the cooling fan rotates normally and that no lint, etc. is stuck on it.

| indicator

Confirm that all lamps on the operation panel light properly.

8-1
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(2) Periodic inspections

Table 8-2

Inspection item

Inspection details and work

VAT2000 appearance

Check the state of dirt and dust on the vent or heatsink, and clean if necessary.

VAT2000 interior

Check the state of dirt and dust on the PCB and inside the equipment, and
clean if necessary.

Terminal block Tighten the terminal block screws if loose. 1
Cooling fan Replace the fan every three years. |
Electrolytic capacitor Confirm that there is no liquid leaking or sheath discoloration. __J

Insulation resistance
inspection

Do not perform a megger test on the VAT2000. When doing a megger test . n
the external circuit, disconnect all wires connected to the VAT2000

Encoder

Confirm that there is no looseness or play in the bearings or couolings.
The bearings are durable parts. This is approx. 10,000 hours at ©.=~7.pm, and
approx. 30,000 hours at 3000rpm.They must be replaces periodically.

(3) Inspection of spare VAT2000

The inspection shown in Table 8-2 must also be performed for s, are VAT2000 that are left
connected but are not used in normal operation. The operation of .\~e \ AT2000 must be checked
every six months by turning the power on.

8-2 Measuring devices

As the voltage and current on the input and output side ~ incliide high harmonics, the measured value will
differ according to the measuring device. When e sui...y with a device for commercial frequencies,
measure with the following circuits and noted mea. 'iring evices.

]

Bl [0EE

Power Supply

|
Inverter

\'4
AN

@ Moving iron type Voltmeter ($)
@ Rectifier type Voltmeter (+H

@ to Electrodynamometer type power meter (&)
to @ Moving iron type Ammeter ($)

Fig. 8-1 Measurement circuit example
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8-3 Protective functions

The VAT2000 has the protective functions shown in Table 8-3.

Table 8-3 Protective function

Name

Function

Overcurrent trip

The output is cut off and the inverter stops if the instantaneous value of the

(OC-1t09) output current exceeds the preset value.

Overvoltage trip The output is cut off and the inverter stops if the instantaneous value of the DC
(OV-1t09) voltage in the main circuit exceeds the preset value. A
Undervoltage trip The output is cut off and the inverter stops if the DC voltage drops to aparox.
(UV-1to0 9) 65% or less due to a power failure or voltage drop during operation.

el

Overcurrent limit

If an overload occurs, the output frequency is automatically adjuste 1 so that the
output current is less than the overcurrent limit (150% as a standard, . with
B18-0.

Overvoltage limit

If the output frequency is reduced suddenly, the DC volt=z= will ri5e in the main
circuit due to the regenerative power. The output frequ 2rcy vil pe automatically
adjusted to prevent the DC voltage in the main circin frc > 7 (ceeding the preset
value.

Overload trip

The output will be cut off and the inverter will <torn .” the: overload characteristics

(OL-1) set with C22-0, 1 and 2 are exceeded.
The setting (150% for 1 min. as a stands *d) ca be changed according to the
characteristics of the motor.
Overheat A thermistor is installed to detect ten._cia ure ‘ses of the heatsink.
(UOH)
Self-diagnosis The built-in CPU, periphera' ~irc. *= .nd data are tested and monitored for
(10, dER, CPU) abnormalities.
Grounding trip The output will be cut o, anc *he inverter will stop if a ground fault is detected.
(Grd1to9) .
Power module fault | The operation ¢’ the maun circuit power module protection function is detected,
(PM-1to 9) and the inverier will siup if a fault is detected.
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8-4 Troubleshooting with fault display

The countermeasures for when the inverter stops with a fault code display are shown in Table 8-4.

Table 8-4 Troubleshooting (1)

during constant
speed operation

Display symbol Name Causes and countermeasures
Emergency stop |[1. The sequence input EMS has been activated.
Check the signal wiring.
2. This fault occurs when C00-4=2. |
Power module 1. Indicates that the short circuit protection circuit activaed.
2. The sub-codes and causes and countermeasures re e
same as for OC-1~9.
Overcurrent 1. The power module in the main circuit.. xy he kroken.
during stop
Overcurrent 1. A sudden change in the loa ! or short circuit may have

occurred.
Reduce the load luct atic »

Overcurrent
during
acceleration

A

Increa: - Ehe cceleration time setting (A01-0).
Rezcce ti.» torque boost voltage (A02-2).

Ar. exce s GD?, short circuit or rapid fluctuation of the load
may ...ve occurred.

Overcurrent ' 1. Increase the deceleration time setting (A01-1).

during 2. A short circuit or rapid fluctuation of the load may have
deceleraan occurred.

Ove.  Irrent 1. Reduce the brake voltage setting (A03-0).

uorng braking |2, A short circuit in the load may have occurred.
Overcurrent 1. A short circuit in the load may have occurred.

during ACR

Overcurrent

during

pre-excitation
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Display symbol Name Causes and countermeasures
Overcurrent 1. Increase the acceleration time setting (A01-0).
e during automatic |2, Increase the deceleration time setting (A01-1).
Lo, =5, | [tuning 3. A short circuit in the load may have occurred.
0C-9
Overvoltage 1. The power supply voltage may have risen.
during stop Reduce the voltage to within the specified range.
Overvoltage 1. The power supply voltage may have risen. )
during constant Reduce the voltage to within the specified range.
speed operation |2, The speed may be fluctuating.
Overvoltage
during
T R :: acceleration
oV-3
Overvoltage 1. The load GD? may oe 10 le.ge.
o during Set the dece’eraticn Uine (A01-1) according to the load GD’.
o100, —. =, | |deceleration 2. The pows- su, ~ soltage may have risen.
Reduc the altage to within the specified range.
ov-4
Overvoltage 1. The nov ; supply voltage may have risen.

during braking

Overvaltage
duriag ACT

Overvoltage
during
pre-excitation

Overvoltage
during automatic
tuning

Reduce the voltage to within the specified range.
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Display symbol Name Causes and countermeasures
Undervoltage 1. Adrop involtage, phase dropout or power supply failure may
have occurred.
Check the power supply system and correct if necessary.
Overheat 1. Atrouble may have occurred in the cooling fan.
Replace if necessary.
2. The ambient temperature may have risen.
Lower the ambient temperature. (50°C or less)
3. The fan or heatsink may be clogged. Clean it
4. The carrier frequency may be set too high. Check Appernuix
Table 1 (noteb)
Automatic tuning [1. n=1 The motor may not be connected zarrectly.
abnormal Check the connection.
g‘, completion The B0O and BO1 parameters . .ay not be set
correctly.
ATT-n n: Step No. Check the parameter s¢ tings.
2. n=2 The B0O and BO1 parc mete 5 may not be set
correctly.
Check the paréine >r __dings.
3. n=3 Theload z:..d m. <hine may not be separated.
Separate *+* ._aa nd machine.
Increase the azceleration time (A01-0).
Incre ase tt e deceleration time (AO1-1).
r v 2 niewor vibrates, increase the torque stabilising
Yain |\ 218-2).
4. n::4 The load and machine may not be separated.
sSeparate the load and machine.
If the motor vibrates, increase the torque stabilising
gain (B18-2).
I5. n=5 If the motor does not stop, Increase the
acceleration/deceleration time (A01-0, AO1-1).
If the motor is stopped, the BOO and BO1 parameters
may not be set correctly.
Check the parameter settings.
6. n=6 The BOO and BO1 parameters may not be set
correctly. Check the parameter settings..
Overload 1. The motor may be overloaded.
Reduce the load or increase the motor and inverter capacity.
2. If this occurs at a low speed, try lowering the boost (A02-2) or
brake voltage (A03-0).
Grounding 1. A ground fault may have occurred in the output line or motor.
Restore the grounded point.
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Display symbol

Name

Causes and countermeasures

I/O error
(gate turn-off
circuit error)

I/O error
(A/D converter
error)

1. The VAT2000 may be malfunctioning due to external noise,

etc. Look for the noise source and remove the cause.
The control circuit may be faulty.

I/O error
(current detection
error)

. The current detector connectors may be connec =d

improperly. Properly connect these.

. The current detection may be faulty.

I/O error
(retry time-out)

Retry has failed. There are no co. ntermeasures for this code,

so reset the VAT2000.

I/O error
(thermistor error)

. Securely conrz -t tne thierm, stor connector.

I/O error
(speed detection
error)

. This "= .cates that there is an error in the speed detection

operation results.
Check the speed detection signal wiring, connection and the
speed detector.

CPU-_ar . The unit may be malfunctioning due to external noise, etc.
Look for the noise source and remove the cause.
. The control circuit may be faulty.
For all sub-codes other than 8, turn the power off and on once.
EEPROM The parameter setting value is incorrect. Correct the parameter
data error setting value with the following procedure.

(1) Select D20-2 with the monitor mode, and press the set
key. The parameter for which an error occurred will
display.

(2) Set the correct parameter in this state.

(3) Display the parameters in order with the @ knob.
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8. Maintenance and Inspection

8-5 Troubleshooting with no fault display

The causes and countermeasures for errors with no fault display are shown in Table 8-5.

Table 8-5 Troubleshooting

Phenomenon

Causes and countermeasures

Motor does not run

The input/output wiring may be improper, or phase or power failure may
have occurred.
Inspect and correct the wiring.

The motor may be locked or the load excessively heavy.
Reduce the load.

The reverse run interlock function (C09-3) may be set or the oti =r
parameters may be incorrect.
Check the parameters.

The voltage may not be output to the VAT2000 outrzat terminal.
Measure the output voltage, and confirm that the t»»= | hases are
balanced.

The local/remote setting may be incorrect. ~21 acce ding to the required
mode.

The encoder signal may not be input.coi =ctly Check it

Motor runs in opposite
direction

The output terminals U, V, and W ~~qu *nce may be incorrect.
Interchange the phase sequenr =.

The sequence input wires fzi forw. *d/reverse run may not be connected
to the specified terminals.

Connect the wires as fsllows:

Forward run: Shor* ~irc.™ *~.minals RUN - RYO

Reverse run: Sk t-cire Uit terminals PSI1 - RYO
(wher. nput terminal function setting is
~07.0=1 (default value))

Motor runs but the speed does
not vary

The loed ma be too heavy.
Red. e the load.

1.2 frequency setting signal level may be too low.
Check the signal level and circuit.

Motor acceleration/
deceleration is not smooth

A

“’he motor acceleration/deceleration time setting (A01-0, 1) may be too
low.
Increase the acceleration/deceleration time.

Motor speed var.es 7rinj
constant speud operatio, .

The load may be fluctuating excessively or the load is too heavy.
Reduce the load or fluctuation.

The inverter-motor ratings may not match the load.
Select an inverter-motor set that matches the load.

Motor sr~ad is tou high or low

The number of poles or voltage may be incorrect.
Check the motor specifications.

The maximum frequency (speed) or base frequency [B00-4, 5 (B01-4,
5)] may be incorrect.

The motor terminal voltage may be low.
Use a thicker output cable.
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Appendix

Appendix 1 Type Description System

mE6tandard specifications
HRO0V Series up to U2KN037K0

Item Specifications
System 200V Series (NxxKXx)
Type (VAT2000-U2KN_) [00K4 |00K7 [01P5 |02P2 [04KO |05K5 [07K5 [11KO [LI5KO [18K5 P2KO BOKO B7KO
Rated capacity 1.0 1.7 2.7 3.8 55 83 | 114 | 159 | 21.1 | 26.3 | 31.8 | 41.0 | 50 -
[kVA] (Note 1)
Max. continuous 3.0 5.0 8.0 11 16 24 33 46 61 76 92 116 44
__| rated current
ﬁ [A] (Note 2) X
g Max. applicable 04 | 075 | 15 22 3.7 55 7.5 11 15 185 | 22 30 37
5 | motor
= [KW] (Note 3) A
S | Max. Loses (W) 49 62 84 117 | 153 | 215 | 301 | 420 | 506 | 728 ~ 757 | 1192 | 1491
& | Working ambient -10to 50°C
2 | temperature
S .
O | Carrier frequency Standard 10kHz, variable between 1 and 7~ <Hz Stﬁ?ﬁ?rd
(Note 5) variable
o between 1
< . N and 15kHz
g Overload current 150% fr= *min.
g rating
% Rated capacity 1.2 21 3.0 5.1 76 | 1001 14 - | 33.3 | 242 | 29.7 | 37.4 | 45.0 | 55.0
= [kVA] (Note 1) I .
Max. continuous 5.0 8.0 11 16 22 33 | 42 ol 76 86 108 | 134 161
rated current |
[A] (Note 2)
3 [ Max. applicable 0.75 | 15 22 3.7 5.;_[ 7.5 11 15 185 | 22 30 37 45
g motor
5 [KW] (Note 3) N
ﬁ Max. Loses (W) 62 84 117 [ 153 ! 215 | 301 | 420 | 506 | 708 | 757 | 1032 | 1341 | 1657
§ Working ambient 10 to 40°C (Note 4) -10to 50°C
temperature
Carrier frequency Standard 4kHz, variable between 1 and 15kHz
(Note 5)
Overload current 120% for 1min.
rating
Power |Rated input AC 20)~230V + 10% 200~220V + 10%/50Hz+5%
supply | voltage: rated 50/60Hz + 5% 200~230V +10%/60HZ5%
input freque’ ~v
Output | Rated o ~ut 200~230V (Max.) (Note 7)
(Note | /oltage
9 C itput \equency 0.1~440Hz
Const- | Structure Wall-mounted
ruction | encicsure 1P20 IPOO
Approx. weight 35 6 13 26 55 60
(kg)

| Cooling method

Self-cooling

Forced air cooling

|Paint color

Munsell N4.0

Working environment

Indoors, Relative humidity: 95%RH or below (ho dew condensation), Altitude: 21000m or less,
Vibration: 3.0m/s? or less
Freedom from corrosive or explosive gases, steam, dust, oil mist or cotton lint.
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Appendix

EBO0V Series VAT2000 up to U2KX45K0

Item Specifications
System 400V Series (XxxKx)
Type (VAT2000-U2KX_) [00K4 [00K7 [01P5 [02P2 |04KO0 [05K5 |p7K5 [L1KO [5K0 18K5 22K0 30KO 37KO0 45K0
Rated capacity 10| 17| 25| 38 | 59| 90 [11.7] 159|214 | 25.6 | 30.4 | 41.5 | 50.0 | 60.0
[kVA] (Note 1)
Max. continuous 15| 25 | 36 | 55 | 86 13 17 23 31 37 44 60 72 87
| rated current
&1 [A] (Note 2) |
S | Max. applicable 04 |075| 15| 22| 37| 55| 75 11 15 | 185 22 30 37 45
o | motor |
5. [KW] (Note 3) . W
g Max. Loses (W) 63 83 | 111 | 129 | 175 | 275 | 345 | 369 | 481 | 550 | 675 | 876 ‘45J_1 L75
E Working ambient -10 to 50°C
g temperature
O | carrier frequency Standard 10kHz, variable between 1 and 15kHz otanda}rdbltlkHz
(Note 5) bet\\l\l/aertlei 1eand
o 15kHz
'% Overload current 150% for 1min.
. rating
9] - — — T
5 Rated capacity 17 | 25 | 38 | 59 [ 90 | 11.7 (159 | 21.4 | 2F - | 30.. 41.5|50.5 | 55.0 | 75.0
E [kVA] (Note 1)
Max. continuous 25| 36 | 55 | 86 13 17 23 31 3, 44 60 73 84 | 108
rated current
[A] (Note 2) [
° -
2 | Max. applicable 075 15| 22 [ 37 | 55 [ 75 11 | 151 185 | 22 30 37 45 55
S | motor '
o | [kW] (Note 3) )
= _
.8 | Max. Loses (W) 83 | 111 | 129 | 175 | 275 | 345 | 369 | 481 | 550 | 675 | 876 | 1080 | 1104 | 1437
3 =1
> | Working ambient -10to 50°C
temperature
Carrier frequency “tanu rd 4kHz, variable between 1 and 15kHz
(Note 5)
Overload current 120% for 1min.
rating
Power | Rated input AC 380~460V + 10%, 50/60Hz+5%
supply | voltage: rated 480V — 10%, +5% 50/60HZ+5%
input frequency
(Note 6)
Output | Rated output 380~480V (Max.) (Note 7)
(Note |voltage
9 Output frequency 0.1~440Hz
Const- | Structure Wall-mounted
ruction fencicsure 1P20 1P0O
Anprox weight 35 6 13 26 50 50
(ke)
Coo.'’ng method Self-cooling Forced air cooling

P&t color

Munsell N4.0

\orkin, environment

Indoors, Relative humidity: 95%RH or below (no dew condensation), Altitude: 2000m or less,
Vibration: 3.0m/s? or less
Freedom from corrosive or explosive gases, steam, dust, oil mist or cotton lint.
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EBO0V Series VAT2000 from U2KX55K0S to U2KX315KS

[k

Item Specifications
System 400V Series (XxxKx)
Type (VAT2000-U2KX_) [55K0 |75K0 [90KO [110K [132K [L60K ROOK P50K |315K
Rated capacity 75 | 100 | 120 | 150 | 170 | 220 | 300 | 360 | 400
[kVA] (Note 1)
Max. continuous 108 | 145 | 173 | 214 | 245 | 321 | 428 | 519 | 590
& | rated current
o | [A] (Note 2) |
3 -
Z | Max. applicable 55 75 90 | 110 | 132 | 160 | 200 | 250 [ 315
g [ motor | |
o | [kW] (Note 3)
5 —
E Max. Loses (W) 1558 | 2020 | 2509 | 3343 | 3906 | 4915 | 6520 | 7848 | 9026 0 _[
% Working ambient -10 to 50°C
S | temperature
© Carrier frequency Monosound standard 4kHz, variable between 1 and 8kHz
(Note 5)
o —
£ Overload current 150% for 1min.
o rating
£ Rated capacity 100 | 120 | 140 | 170 | 200 | 250 | 330 | 400 | 46. .
g [KVA] (Note 1)
Max. continuous 147 | 179 | 208 | 242 [ 203 | 365 | 479 | 587 | =1
rated current
[A] (Note 2) [
o |
2 | Max. applicable 75 90 | 110 [ 132 | 160 | 200 | 250 ~ 315 | 370
& | motor | |
o | [kW] (Note 3) v
= | N
.8 [Max. Loses (W) 2091 | 2473 | 2998 | 3758 | 4637 | 53566 | 7275 | 8745 | 10061
3
> | Working ambient -10 to 50°C
temperature
Carrier frequency Monosou 1 star. .ard 4kHz, variable between 1 and 8kHz
(Note 5) B
Overload current 112% for 1min.
rating
Power |Rated input AC 380~460V + 10%, 50/60Hz+5%
supply | voltage: rated
input frequency
(Note 6)
Output | Rated output 380~460V (Max.) (Note 7)
(Note |voltage
9 Output frequency 0.1~440Hz
Const- | Structure Wall-mounted
fction Enciosu. IPOO
Appro.’. weight 55 60 65 70 90 | 100 | 210 300

Cotling riethod

Forced air cooling

Paint olor

Munsell 5Y7/1.0

\Vorkn Y environment

Indoors, Relative humidity: 95%RH or below (no dew condensation), Altitude: 1000m or less,

Vibration: 4.9m/s? or less

Freedom from corrosive or explosive gases, steam, dust, oil mist or cotton lint.
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Note 1) The output voltage indicates the output capacity [kVA] at 200V for the 200V series, and 400V
for the 400V series.

Note 2) Indicates the total effective value including the higher harmonics.
Note 3) Indicates the case for the standard 4-pole squirrel cage motor.
Note 4) When 40°C is exceeded, derate the output current by 2% for each 1°C. (Refer to Fig. 1-1.)

100 |

T \
1

80+ - -—---———“——————-—-—--—-- -~ LS

70
60
50 1
40
30 1
20
10

Output Current (%)

10 20 30 40 50
Ambient temperature (°C)

Fig. 1-1 Derating according to ambient tempe: atiire

Note 5) Drives up to U2KN22K0S, and U2KX30K0S
In Constant Torque, drives allow carrier frequep2y up. to 1J0kHz. Derate 7% current per kHz
above that frequency.
In Variable Torque, normal carrier frequenzy .s 4kHz. Abuve 4kHz, derate current in ratio by
(Variable torque rating-Constant Torque ri ting)/3 per 1kHz, above 4KHz. Check fig. 1-2.

Drives from U2KN22K0S to U2KN37X0S r from U2KX30KO0S to U2KX45K0S
Normal carrier frequency is 4kHz in b *h C or VT rating. VAT2000 should be derated in a
7% current per kHz above 4kH: as shov.n in fig 1-3

Drives U2KX55K0S or larger

Normal carrier frequenc:’ is \tkHz «n both CT or VT rating. VAT2000 should be derated in a 5%
current per kHz above 4k'r._ as shown in fig 1-4

If the heatsink temperature 70°C is exceeded and the output current exceeds 90%, the carrier
frequency will-a. *~n:atically change to 4kHz.

—  VariableTorque .I._ ______ 7% of rated current
X | -
< rateccurre/nt f-- Rated e o - JI{_
o v Current S
= 1
3 Constant Torque .
= 7% rated current Co
g8 b
= ;\g , 1
O ConstantTorque - - - T T T INgoTo g ! |
rateucurrent b Vo S Co
(Ic) v ro 5 Lo
T : : O : :
: \ ot = ! |
| | 1 1 =2 ! 1
1 I 1 1 = 1 |
| | 1 1 o : 1
) ) ) ) ) ) L} L} II L} L} L} L} ) ) ) ) ) ) L} L}
3 45 6 7 8 9 1011 12 13 14 15 3 4 5 6 7 8 9 10
Carrier frequency (KHz) Carrier frequency (KHz)
Fig. 1-2  Derating according to carrier frequency Fig. 1-3  Derating according to carrier
for drives up to N22K0 and up to X30K0 frequency for drives larger than

N22KO0 or from X30KO0 to X45K0
Note) When changing the carrier frequency, take care to the motor's temperature rise
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5% of rated current

Rated p—-~g---"""- #
Current ' NGO f
v
! 1
—_ ! !
S o
— ! 1
e Do
E Yo
O ! 1
— ! 1
> 1
=3 1 :
=] 1 h
(@) 1 |
! 1
1
) ) ) ) ) )
3 4 5 6 7 8
Carrier frequency (KHz)
Fig. 1-4 Derating according to carrier frequency

for drives larger than U2KX45K0S

Note) When changing the carrier frequency, take care to the motor's *~mperat.re rise

Note 6) This inverter is subject to the EC Low Voltage Directives. Thc rate J input voltage will be 380 to
415V to comply to the EC Low Voltage Directives.

Note 7) An output voltage exceeding the input voltage canr.. - be ¢ ‘tained.
Note 8) When using the speed sensor-less vector conti ’, ui Ve *ar control with speed sensor, or the

PM motor control, select the applicable niotor frei the max. continuous rated current [A] of
the constant torque.
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W Control specifications table

VI/f control VI/f control
(constant (variable
torque) torque)

Speed Vector control [ PM motor control
sensor-less with speed (Note 2)

vector sensor (Note 1)

control

Frequency control

Control method

All digital control
Sine wave approximation PWM

Transfer frequency

Mono-sound mode:

1 to 15KHz (1KHz increments)

Soft sound mode Average frequency 2.1 to 5KHz
Frequency modulation method
(3 tone modulation, 4 tone modulation)
Output frequency 0.01Hz
resolution N ]
Frequency setting 0.01Hz (digital)
resolution 0.025% (analog)

In respect to maximum frequency

Frequency accuracy

+0.01% (digital) at 25+10°C
+0.1% (analog) at 25+10°C

Control specifications

Voltage/frequency
characteristics

Select randomly from constant
torque, constant output and
reduction torque 3 to 440Hz
range.

Select randomly from ¢ nstant tcrque and constant
output 150 to 7200m.n ‘120" {z) range.

Torque boost

Manual/automatic selective

Max. torque boost

Max. torque for applicable motor is
output when used with automatic
tuning.

a

Automatic tuning

Automatic measurement of motor constants
Automatic measurer--nt L 27 ous parameters
(Measurement tim= app. "X. 2 minutes)

Starting frequency

Set between 0.1 and ~9.0, ~

Starting torque

200% or more

(Time to reach using A. =
standard motor-ct 150%A: approx.
3 seconds)

Acceleration/
deceleration time

0.01 to 60100sec

Accele: ation,;. " zeleration time x 2, jogging dedicated x 1, program cushion x 8

Acceleration/
deceleration mode

Linear/S-character selective

Operation method

3 modes selective
 Forward run/reverse run
* Run stop/forward run reverse run
 Forward run pulse/reverse run pulse/stop

(Note 1) The IM speed detection option PCB is required.
(Note 2) This s for *he standard PM motor. The PM speed detection option PCB is required.
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V/f control V/f control Speed sensor- | Vector control PM motor
(constant (variable less vector with speed control
torque) torque) control sensor

Control specifications

Stop method

Deceleration stop in respect to run, emergency stop and inching, coast to stop selective

Setting

DC braking Braking start frequency, randomly set between 0.1 and 60.0Hz
Braking voltage, randomly set between 0.1 and 20.0%
Braking time, randomly set between 0.0 and 20.0 seconds
Output frequency 0 to 440Hz 0 to 120Hz
ASR =
Control range 1:100 1:1000 1:10°
— Constant output Uptol:2 Uptol:4 Upte® 1.
range
Control accuracy +0.5% +0.01% o MY
(At Fmax = 50Hz)
Control response 5Hz 30Hz —
Multi-step frequency | 8 steps —
setting Acceleration/deceleration time as
changeable

5-bit non-encode mode

Ratio interlock setting

During remote setdr. mode
y=Ax+B+¢cC

During remote setting mode
y=Ax+B+C

y: Operation results
x: Operation input
A: 0.000 to +10.000
B: 0.00 to +440Hz
C: Auxiliary input

y: O).2ratic ~ results

. el tign input

A: 0.090 to £10.000

L 0ty +7200min-! (120Hz)
.+ wiliary input

o b

With output upper/lower limit | With ontput upper/lower limit

Frequency jump Three places ca be st
Width can ".c -anc " _etween 0.0 and 10Hz

Slip compensation Operation/non selective ' —

Slip compensation gair.

0.0to0 20.0 -

Automatic run 10-step automatic run function
function .\ Synchronous/asynchronous selective
Others PID control

Pick-up Pick-up

Automatic start
Restart after instantaneous power
failure

Automatic start
Restart after
instantaneous
power failure
Reverse run
prevention
Traverse pattern | Traverse pattern

Automa’ic star
Re< ~rt after instantaneous power
failure

Reverse run prevention Reverse run prevention

Traverse pattern

Cont. 2l inr 4t/ottput

Standard par.el

Display: 7-segment LED x 5 digits and sign

Operation: Operate with knob and set keys
Local/remote changeover operation, forward run/reverse run direct run
operation, all parameter reference/change, others

Unit installation possible (extension cable max. 3m)

Status/unit display LED: 8 points

L quence input

Fixed: 3 points Programmable: 5 points Sink/source changeable

S=q. *nce output

Relay 1c contact: 1 point (fault) Relay la contact: 1 point (programmable)

Open collector: 3 points (programmable)

The programmable details can be changed between speed detection, pre-charging
complete, reverse run, speed reached, direction operation, current reached, speed
reached, acceleration, deceleration and fault code

Frequency setting

FSV: 0 to 10V/0 to 5V/1 to 5V
FSI: 4 to 20mA/0 to 20mA
AUX: 0 to £10V/0 to +5V/1 to 5V (Used for the ratio interlock, operation or PID feedback)
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Overload withstand
level

150% for 1 minute, 170% for 2.5 seconds (50% of left values for 3Hz and. ~<
Inverse time characteristics (variable torque)

120% for 1 minute, 125% for 1 seconds (75% of left value for 3H7 ar-' lesy)
Inverse time characteristics (variable torque)

Retry

V/f control V/f control Speed sensor- | Vector control PM motor
(constant (variable less vector with speed control
torque) torque) control sensor
5 Meter output
= 0 to 10VDC, 1mA (programmable) : 2 points
8 Change between output frequency, output voltage, output current, DC voltage, etc.
Preventive Overcurrent limit (drive regeneration limit variable), overvoltage limit, overload warning
contact |
Shut-off Overcurrent, overvoltage, undervoltage, IGBT fault, overload, temperature rise, gro d |
fault, other self-diagnosis
c NN
.2 [ Fault history Past four faults are saved.
8 Saved details: Primary cause, secondary cause, output current and output #=q. ~ncy
S before shut-off.
o

Randomly set between 0 and 10 times
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Appendix 2 Outline Dimension Drawings
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Type Series ~ Dimensions (mm) Fig.
200V 400V wo | wi HO H1 D ad
NOOK4 | XO0OK4 17, " 155 243 228 162 6 Fig. 1
NOOK7 | X00K7
NO1K5 | XO1K5
NO2K2 | X02' "
N04KO | X14KO
NO5<5 | XObn. 216 201 275 260 169 7 Fig. 2
NO7K5 | XO7K5
N11KO | X11KO 265 245 360 340 228
N_sko | X15K0
| X18KS
| N5 | X22K0 310 200 500 480 253 10 Fig. 3
N2:KO | X30KO
30K0 | X37KO 342 200 590 570 307
N. R0 | X45KO
X55K0 420 300 690 666 309
X75K0
X90K0 480 400 740 714 352
X110K
X132K 488 320 980 956 370 13
X160K
X200K 680 500 1100 1070 379 15
X250K 870 600 1300 1270
X315K
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Appendix 3 Fault Codes

Code Display Fault Description etry
0 _—— No fault No fault recorded. x
1 E — . (EmS) Emergency [ Indicates that sequence signal EMS has been input in C00-4 = 2 (fault X

stop output at emergency stop) mode.
2 |IP=E-n (PM-n)  [Power Power module fault @)
Module n: sub-code 1: during stop 2: during operation at
the set speed
3: during acceleration  4: during deceleration |
5: during braking 6: during ACR
7: during pre-extension  9: during automatic tuning |
3 |S--n (OC-n) [Over The output has risen to or beyond 300%. ¢ |
current n: sub-code 1: during stop 2: during operation at
the set speed
3: during acceleration  4: during deceleration
5: during braking 6: during ACR
7: during pre-extension  9: during automatic v. ~i»-
4 ._-_:, .:. -n (OV-n) Over The DC voltage has risen to or beyond the preset level. (V'dc = 800 or O
voltage 400V)
n: sub-code 1: during stop 2:dur. operaticn at
the seispeed
3: during acceleration 4. du ‘ng d celeration
5: during braking “* during ACR
7: during pre-extensi~n 9. 'uring automatic tuning
5 (i ,:, -n (UV-n) Under While the drive is running, the DC vol agr:+ s lcwered to or beyond the x
voltage preset level (65% of the rating).
n: sub-code 1: during stog 2: during operation at
the set speed
3: during acceic 2tion  4: during deceleration
5:duri>~'ing 6: during ACR
7w Jing bre-2xtension  9: during automatic tuning
At C08-0 = 2, 3 (au omatic start), only the symbol displays, so the FLT
LED and termiral by ~k F/, FB and FC contacts will not operate. ECO to
3 will operate
Not defined
H 5 = Overheat [ The hcatsink ten perature has risen to or beyond 95°C. O
8 5 - F’ Overspeed | Indicate. = .the motor speed exceeded the overspeed setting value X
| ‘C24-0).
9 [ Not defined .
A |==--n (ATT-n) |Autor tic |‘| 1.3 indicates that the automatic tuning did not complete normally. x
tur.ng n: Automatic tuning step No. (when interrupted)
abncrmal (1) ACR simple setting
| L. "netion (2) Single-phase AC measurement
(3) ACR adjustment
(9) Excitation inductance measurement
(A) Secondary resistance measurement
(B) Max. torque boost adjustment
(C) Excitation inductance fluctuation table adjustment
B = —n (OL-n) Overload Indicate that the output current exceeded the thermal operation time O
having inverse time characteristics. The standard characteristics are
150% for one minute in respect to the motor rated current. At 155% or
more in respect to the inverter rated current, this will be 170% for 2.5
seconds.
n: Sub-code 1: Drive output overload
C ::,! =N (GRD. n) | Ground The Drive has sensed a grounded conditions on the output. O
n: sub-code 1: during stop 2: during operation at
the set speed
3: during acceleration  4: during deceleration
5: during braking 6: during ACR
7: during pre-extension 9: during automatic tuning
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Display Fault Description Retry
= -n (10-n) I/O Error There has been an error in communications through the 1/O port. x
- n: sub-code
1: Gate Shutdown Circuit error. A feedback signal has disagreed to
a Gate Shutdown command.
2: A/D Convertor error. The A/D Convertor has been jammed.
3: Current Detector Offset. The offset of the Current Detector has
increased to or beyond 0.5V.
4: Retry time out. Indicates that the operation was not successful
within the No. of retries set in C21-0. |
E: Thermistor fault
F: Speed detection fault A
;: = i_t. n (CPU-n) |CPUError |There has been an error while the CPU, RAM or ROM is in the self- “
diagnosis mode at power-up.
n: sub-code
1: Watch-dog error, indicating that the CPU has been jammea.
This fault may appear during at-speed operation.
2:  CPU calculation error.
3: CPU RAM error.
4: External RAM error.
6: E’PROM check-sum error.
7: E’PROM read error.
8: E’PROM write error. This error is only dis|:lzyed, and the gate
will not shut down and FLT will net pe o
9: lllegal combination of software versior. \nd CPU.
e, (dEr) E’PROM Indicates that there is an error in the vari. 's da. stored in the E°PROM. x
- Data Error | For details, enter the monitor mode: L 20-2, ~d correct the data.

Caution) If this appears when © ng 'n_the details will not be stored
internally. Thus, af'~ star.. g up normally, these details
cannot be read with . = fau ¢ history (D20-0).
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Appendix 4 7-segment LED Display

(1) Numeric
Display o : 2 3 s L EE
Numerics 0 1 2 3 4 5 6 7 8 9

(2) Alphabet

Display A =3 C = = = o - :
Alphabet A B (b) C D (d) E F G H I
Display e = - = = < - - =
Alphabet L M (m) [ N (n) 0] P Q@@ | R(N S| T®
Display 2 ' - oo 4
Alphabet [V ()| Y - I
(Brackets)
(3) Message

LaC |[Loc | Lock Ll st LIST

- | rUn RUN T TRACE

mie |ty RETRY = Data ERROR

S~ | Ermr ERROR o= | d.End Data END

i | d.CHG Data CHANGE
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Function

<Remarks>

Function

<Remarks>
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