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We thank you for your adoption of this time of "TOYQO" ED Motor System.

Intelligent Inverter [ED64sp Series] is dedicated Inverter for driving of ED motor as well as an advanced type of
conventional [ED64] Series, developed in order to control the synchronous motor (ED motor) [EDM Series], in
which highly efficient permanent magnet is embedded. By adding of [ED64S (sensorless) mode], which can
control motor speed without fitting of PG to motor, to the function of conventional [ED64], Inverter can be used
in wider range of applications.

This Instruction Manual was made out in order for users to understand correct installation, wiring method, oper-
ation method, etc. at the time of use of Inverter [ED64sp] for driving ED motor. For proper handling of this Inver-
ter, please read this Manual carefully before operation. As an Instruction Manual for motor [EDM Series] is also
available in addition tothis Manual for [ED64sp] in our ED Motor System, please read it together.

In addition to the standard function, [ED64sp] has characteristic functions such as [HC (super block) function],
[Sequence (PLC) function], etc., which are able to be made out to the individual user's application and the most
suitable system can be structured. When such functions are made out to meet user's own application, there
may be a case that the handling method is different from that of standard system. Therefore, please take a pri-
ority in their dedicated Instruction Manual, Drawing, Test Report, etc., which will be supplied separately.

[ED64sp] Series are "upper compatible" with function of conventional [ED64] Series however, a part of setting
numbers, etc. were changed and therefore, pay attention in case that ED64sp is used replacing with conven-
tional ED64.




Please read surely the following precautions.

Please read surely the following precautions.

Safety precautions

Be sure to read carefully and thoroughly this Manual with other attached documents before installation, operation, main-
tenance and inspection of the Inverter so as to use it correctly. Please use the Inverter after the acquirement of all of
knowledge on the equipment, safety information and the matters to be attended.

In this Manual, the rank of safety precautions are classified into DANGER and CAUTION.

<> DANGER : Misoperation could result in dangerous situation and in death or heavy injury.
: Misoperation could result in dangerous situation and in medium/minor injuries, and in damage to
CAUTION the rr:1ateri:::jls only but there is a possibility that misoperation may cause serious result depending
on the condition.

As all cautions include important contents, be sure to follow them thoroughly.

A CAUTION [as to installation]

® Mount the Inverter on the noninflammable material such as metal, etc.
There is a fear of fire.

® Don't put the inflammable material near to the Inverter.
There is a fear of fire.

e Don't take front cover at the time of carrying.
There is a fear of injury by dropping.

® Install the Inverter at endurable place against weight.
There is a fear of injury by dropping.

® Don'tinstall and operate damaged Inverter, or Inverter of which parts are omitted.
There is a fear of injury.

@ DANGER [as to wiring]

® Make wiring after confirmation of OFF of input power source.
There is a fear of electric shock and fire.
® Connect earth wire surely.
There is a fear of electric shock and fire.
®  Wiring work should be done by persons specialized in electric engineering work.
There is a fear of electric shock and fire.
@ Make wiring surely after installation of main body.
There is a fear of electric shock and fire.

A CAUTION [as to wiring]

® Never connect AC power source to output terminals (U, V, W).
There is a fear of injury and fire.

® Confirm the coincidence of rated voltage of the product and voltage of AC power source.
There is a fear of injury and fire.

@  Never connect resistor directly to between® 1~Gand@®2~0 or@®@ 1~ @2 of DC terminals.
There is a fear of fire.




Please read surely the following precautions.

@ DANGER [as to operation]

@  Surely after fitting the front cover, turn ON input power source. Also, don't remove the cover during power supply.
There is a fear of electric shock.

® Don't operate the switch by wet hand.
There is a fear of electric shock.

® Don't touch Inverter terminals even if Inverter is stopped, during power supply to Inverter.
There is a fear of electric shock.

® Do not touch Inverter terminals while ED motor is running.

®  As stop button is effective for the signal only which designated operation point, please prepare emergency stop switch separately.
There is a fear of injury.

® If alarm is reset keeping the input of operation signal, Inverter restart suddenly and therefore, reset the alarm after
confirnation of no operation signal.

There is a fear of injury.

A CAUTION [as to operation]

®  Don't touch radiation fin and radiation resistor since they become hot much.

There is a fear of burn.
®  Since operation of Inverter can be set from low speed until high speed, operate Inverter confirming enough the per-
missible range of motor and machine.
There is a fear of injury.
® In case of need of hold-brake, please prepare it separately.
There is a fear of injury.

@ DANGER [as to maintenance/inspection, exchange of parts]

®  |nspection should be done after turning off of input power and passing of 10 minutes or more from confirmation of stop
of motor. Also, check DC voltage between® 1~© or® 2~0© and confirm that it is less than 30V.

There is a fear of electric shock, injury and fire.
® Confirm the coincidence of rated voltage of product and voltage of AC power source.
There is a fear of electric shock.
® Maintenance/inspection and exchange of parts should be done by designated persons only.
Use insulated tools at the time of maintenance/inspection.
There is a fear of electric shock and injury.

@ DANGER [others]

® Never remodel the Inverter.
There is a fear of electric shock and injury.

General Cautions

Since there are cases that illustrations in this Manual are shown in the state of removing the safety cover or shield for the
purpose of explanation of the details, please restore such safety materials to the state as before and operate in accor-
dance with the Manual, at the time of operation of product.

Safety precautions and specifications written in the Manual are subject to change for improvement without notification in
advance, for which please understand.
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Chapter 1 Guides before use

1. Handling method

1—1. Acceptance inspection
Upon receipt of the product, please confirm the following points.
(1) Whether specifications and accessories, spare parts, options are properly in accordance with your order.
Please check the type of Inverter unit by Series Mark on the surface of cover.

Surface of cover Indication example of the type

E D64Sp «4———— Series name of Inverter(shows product of ED64sp series)

7R522 <-—- Type 7R522
Voltage class: shows 200V class

Output capacity: shows 7.5kW

INPUT 3 ¢ 200~230V 50/60Hz <¢———— Input power source voltage specification
OUTPUT 7.5kW 32.5A 4———— Inverter output capacity, current

(2) Whether any damages during transportation are found in the received Inverter.
(3) Whether looseness or drop out of screw is found.
If any problem is found, please contact us or our distributor.

A SAFETY PRECAUTIONS

Please read [Instruction Manual] carefully before use and operate Inverter correctly.

Our Inverter is not designed and manufactured for use in any equipment or system that is applied in an en-
vironment affecting human life. If you intend to use the product for specific applications such as passenger
mobile, medical, aerospace, nuclear control or submarine relay equipment or system, please contact us.
Our product is manufactured under strict quality control however, a safety device or system must be used
with the product when applied to any facility in which failure of the Inverter to perform can be reasonably ex-
pected to cause a problem critical to human life or its loss. When using the Inverter with any load other than
3-phase AC motor, please contact us.

EDG64 is to be used for our ED motor exclusively and it cannot be used for other motors than ED motor, for
which please pay attention.

This product requires electrical work, which must be done by qualified expert.

1—2. Opening of front cover
In case of operation of DIP Switch SW1 on P.C.Board by maintenance inspection and auto-tuning, open
front cover by the following order.
1-2-1. In case of ED64 of 7.5kW or less using resin panel and cover.
(1) Remove the fixing screws at the lower part of front cover.
(2) When the lower part of front cover is pulled to this side, cover opens to about 90 degrees.
(3) When front cover is pushed to the inside in the state of fully opened, cover can be fixed.
1-2-2. In case of ED64 of 11kW or over using metallic panel and cover.
(1) Remove the fixing screws at the lower part of front cover.
(2) When front cover is opened to about 45 degrees, remove the insertion at the hitching of upper part of
cover. Then, front cover can be removed.

A CAUTION [as to drive operation]

o Incase of opening of cover just after operation, please wait until going off of [CHG] lamp on main circuit printed board.
Housing of VF64 of 7.5kW or less is resin panel. Pay attention since giving an excessive force could result in breakage.
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@ CAUTIONS at the replacement of parts

Don't disassemble immoderately.

After reassembly, confirm that every units were correctly assembled.

If assembly is not correct, there is a fear of fire.

Specially if flat cable was not correctly inserted, control circuit may not work normally, for which please pay attention.
As to tightening of screws, please do it surely.

M

(2)
3)

. Installation place of the unit
Conditions of installation place affect much the service life and reliability of the Inverter unit. Avoiding the places
shown below, please use Inverter in the operating conditions written in the catalog.
Moist or dusty place. Place exposed to water or oil drips. Uses of Inverter at such places make circuit insulation
deteriorate and service life of parts shorten.
If service temperature is too high, life of condenser and fan motor is shortened.
When Inverter is used at the place exposed to corrosive gas, mal-contact of connectors, disconnection of wires,
breakage of parts will occur.

(4) When Inverter is used at the vibrative place, mal-contact of connectors, disconnection of wires, breakage of parts will

occur.

(5) In case that Inverter is used at the place of ambient temperature of less than 0 'C, warm it by heater, etc. up to 0 C or

more at starting. If it is warmed to 0 °C or more after starting by its own generation of heat, there is no problem.

A CAUTION [as to installation]

Install the Inverter on the noninflammable material such as metal, etc.
There is a fear of fire.
Don't put the inflammable material near to the Inverter.
There is a fear of fire.
Don't take front cover of the Inverter at the time of carrying.
There is a fear of injury by dropping.
Install the Inverter at an endurable place against weight.
There is a fear of injury by dropping.
Don't install and operate damaged Inverter, or Inverter of which parts are omitted.
There is a fear of injury.

1 —4. Installation method of the unit

In case of use of ED64sp Inverter installing in the control panel, etc., install it as stated below.

<> As to installation method

If Inverter is not installed properly, there is a fear of electric shock and fire.

(1) Installation direction

Install ED64sp Inverter vertically with the series mark ED64sp set at the upper side. If it is installed laterally,
ventilation is prevented and there may be a case of rising of temperature. Route of suction/exhaust must be
considered enough. Cooling fan in the unit sucks air from the lower side and exhaust it to the upper side.

Please provide enough space so that ventilation is not prevented by wiring duct, etc.

(2) In case of installation of Inverter placing its fin-part at the rear outside of control panel

Types of capacity of ED64sp-3722, 3744 or less can be installed placing their cooling fin-part at the rear outside of

control panel.
ED64sp-4522, 4544 or over also can be installed as stated above but air of inside and outside cannot be insulated

enough.
As to heat generation amount of other than fin part, please consult with us.
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(3) Example of energy loss of Inverter.
Energy loss of ED64sp Inverter is 2.5~5% of the capacity of motor load.
EXAMPLE 3.7kW x 5% = 185W In case that motor load is 3.7kW, loss is 185W.
Percentage of energy loss to Inverter capacity is as shown below.
2.2~37kW D 5% 45~55kW : 4%
75~90kW @ 3% 110~315kW : 2.5%
Exhaust amount of heat generated from ED64sp Inverter in case of forced exhaust to the outside of panel by cooling
fan fitted to control panel can be calculated by equation shown below.
Q=q/ {p.C(To-TA)}
Whereas, Q : Exhaust amount (m¥/s) q : Generated heat amount of ED64sp(kW)
p : Density (1.057~1.251kg/m?) C : Specific heat (1.0kj/kg* C)
To : Exhaust fan outlet temperature (C) TA : Control panel suction hole temperature (C)
In case that ambient temperature of control panel is 407C, it is necessary to make exhaust temperature to less than
50°C. Since temperature difference between suction and exhaust is 10°C, exhaust capacity of about 0.1m%s is
needed in order to exhaust the loss of 1kW.

(4) To secure cooling space
As to installation of ED64sp Inverter main body and DCL (DC Reactor), secure the cooling space making the figures
below as criterion (The figures are example of ED64sp of less than 7.5kW. Secure double of space for ED64sp of
more than 11kW).
Also, if peripheral devices generate heat, install them making no influence to the cooling of the unit.
In case that ED64sp Inverter is installed in the control panel, ventilate to make the temperature in panel to less
than 50°C (If ambient temperature is high, reliability falls).

Inverter unit DCL

/
$ 15cm or over Exhaust 20cm or over i
15¢cm or over—— 15¢cm or over

i N LN
U 1t

5cm or over 5cm or over T 15¢cm or over 15¢cm or over
Suction

10cm or over

(5) Matters to be attended
-As DC Reactor (DCL) becomes hot (there is a case to exceed 100 C), secure enough space between DCL and
other devices.
*Exhaust generated heat of Inverter and DCL to the outside of panel surely. Also, arrange not to circulate the ex-
haust air of Inverter in panel.
*In case of use of dynamic brake unit, install brake resistor at outside of panel to the utmost.
+Avoid use of Inverter unit at the place of extremely bad environment.

1—5. Cautions on wiring
(1) Input the specified voltage to the input terminal of Inverter.
If 400V is inputted to the Inverter of 200V class, Inverter is broken.
(2) Since Inverter is operated by high frequency using IGBT as its element, it generates noise much.
Pay attention on the following points at wiring work.
» Make wiring of main circuit wires and control signal line separately. In case of parallel wiring, apart them more than
30cm each other.
* In case of crossing, cross them at right angles.
» As a measure against noises to other equipments, it is recommendable to place main circuit wiring in conduit pipe or
metallic pipe.
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In case of In case of crossing _ _
parallel wiring at right angles Control signal line

Control signal line

— Crossing at right angles
more than 30cm

Main circuit wiring Main circuit wiring

In order to prevent entering of noise, use shielded wire or twisted wire for control signal line.

In case that speed is set at outside of control panel, lay signal line containing in the conduit pipes or metallic pipes.

As to wire size of main circuit wiring, see [Input/Output devices and wiring] of Chapter 4, item 2.

In case that shielded wire is used for output wiring or wiring length is over 300m and when ED64sp Inverter is operated
by its DC excitation function, there may be a case that Inverter is broken or it does not work normally caused by leaka-
gecapacitance to earth of output wiring of Inverter and resonance phenomenon of input power source inductance. In
such case please contact us.

3
4
5
6

,-\AAA
_ ===

As to earth leakage circuit breaker

IGBT is used for main circuit element of ED64sp Inverter. Since leak current increases caused by high carrier frequen-
cy, use earth leakage circuit breaker of exclusive use for Inverter.
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2. Circuit composition

NOGB-F  —— 86F 49F
— SioM " oTo—1
T o~
—O i o/V\—o0| N
— !
_ SoM %M
"""""""" 52MAX
10876
PR P
Dynamic brake unit
Brake resistor  option
option
i~ Note.7 Noise filter
i:_jﬁsz E‘gﬁ's Noise filter 52M option
WecB potion r———
50/60Hz ro-=-s SETéd U _;\)_-  imininial
B—o01 oV O ! i R v : ! o
>—6[oM—roto— : ] o i
—05 o—N\——B\)—L T w - HEE
o MR =4 = L— Gr:iz‘lnd cgble
= ote.
MT Note.4 | | ED64sp mode
182 [ CN2 TB2 Note.2
A VFC2001 P12
Note.1 | ps > PGA A
Forward run (START-F) [s} ST-F —l:lﬁ Note.3 GND g
Reverse run {START-R) [<} ST-R —l:lj'— CNe CN3 PGB I3
Jog for. run (JOG-F) e} Jog-F _‘:'W' . wn q
Jog rev. run (JOG-R) o JOG-R —:I? %%Igz v K
Emergency stop (EMG. STOP) e} EMG —% or A " ¥
Reset (RESET) c RESET ——— 1S+ 1064 - R
aND 12 y
ap —Note3 Inverter run contact | |L______ .. R e
52MA |—_0 [ 1 k }
. U I\ Inverter run
3 .
9 i } Inverter protection
86A 4 H
o7 e
s T T Inverter pr contact
od setter
(Freggencz setter) | Shield Wire Speed meter
10kQ2W 81 —— 82 g (Frequency meter)
i amimnb 5 T ey
1 -
L L 0-10 Note.3 6N (= =gy e —
CJU 20 VFC64TB A AV + - Analog output
Mo _T N
GND Note.3 paa P
ps — L]
Note.10 ps — N W2 Multifunction output
52MAX 49M R K and sequence output
| L 1 ps _+/ﬂ §K—< HO3 ' | DC24V 20mA Max
N-IN-1 O . @ '] —:I7 X o4
-IN-2 [ ! w2 ———4 = cou ! \—>
Multifunction input | #-IN-3 S ws ——%01 | Noted gy
and sequence input | vl 56 W — ’ | Motor guard relay
N-IN-5 [ W5 —:Iﬁ
N-IN-6 [} W ——1+St9 PTC Thermister
aND
aND Note.3
Motor over heat detection

(Note 1)

Control input terminals (ST-F - RESET) and multifunction input terminals (M11 - M16) can also be arranged to GND common input (sink input). In this case, remove jum-

per pin on VFC2001 P. C .Board from [CN SO] and fit to [CN SI]. (Standard factory default setting is PS common input (source input). )

(Note 2)

connection diagram to be supplied separately.

{Note 3)
(Note 4)

Never connect GND, COM terminal of control circuit with earth.
AC power source terminal (MR,MT) for control circuit is equipped in the Inverter of 1122, 1144 or over. (It is unnecessary to connect with power source ordinary. It is con-

nected only when control circuit power source Is required to turn on, such as execution of protection display)

(Note 5)
(Note 6)
(Note 7)

PG is to be fitted in ED64P(UVWAB- with PG) mode and ED64V(ABZ- with PG) mode only .(Fig. shows connection of ED64P mode In case of use in ED64V mode, see

Terminals@®1 and&2 of Inverters of less than 1122 in 200V class and 1544 in 400V class are shorted. (in case of without DCL)
When thermal relay of dynamic resistor (DBR) tripped, break Inverter input.
Mount main circuit connector (52M) in accordance with use condition of customer. In case of ED motor, voltage is generated from motor itself if motor is running even

when Inverter is stopped. Therefore, it is recommendable to mount Contactor at the output side for safety In this case, output side Contactor is switched by 52MA relay of

Inverter.
(Note 8)
(Note 9)

PG Is used in the mode of vector control with speed sensor.
About the processing of the ground cable and the shield part

Please use not IV cable but the cables which consist of more conductor such as KIV cable or MLFC cable (CV cable). And please use 2 or more ground cables and put
them into metallic pipes with the main circuit cables between inverter and motor. Then connect a ground cable of metallic pipes themselves with the earth terminal of inver-
ter as processing of grounding metallic pipes.

(Note 10) Please set the parameter of multifunction input terminal (1) (C-01)to external failure signal1 (15) for this figure.
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Kind | Terminal number Application Explanation of content
R-S-T AC input Connect with AC power source
u-v-w Inverter output Connect with 3-phase motor
o1 For connection of DCL +side Short between @1~@®2 in case of no use of DCL in Types of less than
ED64sp-1122 and ED64sp-1544
Main |2 For connection of DCL -side and of Terminal for connection of dynamic brake resistor (thermal relay)
circuit dynamic brake resistor (thermal relay) | @side terminal of DC power source when sine wave converter is used
or for +side input when sine wave
converter is used.
B For connection of dynamic Terminal of Type of less than ED64sp-1122 and ED64sp-1544.Collector
brake resistor (thermal relay) terminal of built-in transistor for dynamic brake
o For connectioin of dynamic brake unit | Terminal to connect with N terminal of dynamic brake unit (DB-UNIT)
or for +side input when sine wave ©side terminal of DC power source when sine wave converter is used
converter is used.
n Earth Surely connect with earth. Connect with earth terminal of NF when noise
= filter(NF)is used
Control . - . Equipped with Types of ED64sp-1122,ED64sp-1144(Inverter can be operated
circuit MR-MT Control circuit power source input without connection of this circuit. It is used in case of execution of protection
display, etc. in status of close of main circuit input)
PS Power source (+15V side) for external signal
VFC2001| ST-F Forward run signal
Iﬁ,:;n;mal ST-R Reverse run signal
TB2 JOG-F Jog forward run signal To be used as terminal for input (input current 3mA) of Inverter operation
JOG-R Jog reverse run signal signal or as input signal terminal for sequence function
EMG Emergency stop(output is OFF by[close])
RESET Reset
GND Power source for external signal (OV side)
P12 Power source for PG(+12V side) Connect with PG (A,B,U,V,W phase (ED64Pmode)/(A,B,Z phase(ED64Vmode)
GND Power source for PG (OV side) Reoommendaple cable: Twist pair shielded wire CO-SPEV-SB(A)7P-0.5SQ(Hitachi Densen.Co.)
- Note 1: Straight plug (MS3106B-20-29S) and cable clamp (MS3057-12A) of Nihon
PGA A-phase signal of PG Kohku Denshi Co. are necessary option for connection with PG of ED motor.
PGB B-phase signal of PG
Z/U U-phase signal of PG(Z phase signal in case of ED64V)
\'i V-phase signal of PG
W W-phase signal of PG
VFC2001| 1-2 Contact output during running of Inverter | Output during running of Inverter (52MA contact 1A, AC230V 0.5A)
Zﬁ)?(mal 3.4.5 Contact output of protective Qutput of protective operation of Inverter (86A contact, 1C, AC230V 0.5A)
TB1 T operation of Inverter [Close] between 4-3 and [Open] between 4-5 by protective operation
1 Power source (+10V) for speed setting | Use dial of 10kQ for speed command
VFC84TB| 0-10 Speed command voltage input Input impedance 150kQ
Iﬁgﬂ'nal GND Power source (0V) for speed setting Never connect with earth
TB1 4-20 4-20mA speed command input Input resistance 250Q
PS Multifunction input terminal (+15V) Max. output current (18mA)
GND Multifunction input terminal (0V) Never connect with earth
Mi1
Mi2
MI3 For input signal of multifunction input | Max. input voltage DC24V
Mi4 and sequence function Input current 3mA
MI5
MI6
P
VFC64TB | MO1 P terminal is connected with external power source(DC)
Terminal . . . MO1~MO4 terminals are of open collector output.
MO2 p p
block " aFg:j osl:pl:';:é%nﬁ nc::ﬁr::ltlfunctlon output Max. voltage DC24V / Max. current 20mA
TB2 03 a COM terminal is emitter common terminal of open collector output.
MO4 (Recommendable relay for multifunction output : OMRON G7T-1125-DC24V)
COM
. F is frequency conversion value of rotation
Output for rotation speedometer Output wave form 1ms speed_q y
F or frequency division PG output Y DC voltage is DC3.6V/60Hz (at TopF =120Hz)
(Measure by DC voltmeter or digital 1ov At PG output selection: 1/2 or 1/4 pulse output.
counter) 1461 Output current is Max 5SmA (See Chapter 3,
/6-1) setting item G-09)
A Analog output voltage Output voltage 0~=-10V, Output current Max. 1mA
GND For OV terminal of terminals F, A Never connect OV terminal of above F, A terminals with earth
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Chapter 2 For operation of ED64sp

1. Confirmation before operation

1—1.

As to control mode

ED64sp Inverter has following 3 modes:-

1) [ED64P] mode using PG which has 5 signals of A, B, U, V, W phases as a speed/pole position sensor.

2) [ED64V] mode using PG which has 3 signals of A, B, Z phases as a speed sensor.

3) [ED64S] mode which does not use speed/pole position sensor.

Note) This ED64 Inverter has not [ED64V] mode and [ED64S] mode.
Depending on the specifications of ED motor to be used, select and use these modes. Selected control mode
can be confirmed by console display at the time of turning on of power or setting item [S-01]. In our standard
ED motor, A, B, U, V, W phases PG is used for speed/position sensor. Therefore, [ED64P mode] is used in
case of "with sensor" and [ED64S mode] is used in case of "sensorless" ordinary. [ED64V mode] is for
special application.

Note) Ordinary, we supply this Inverter being set in the control mode instructed at the time of order. In case of
change of control mode, see [CHAPTER 2, Item 6. Change of Inverter control mode]

As to auto-tuning
Since ED motor incorporates permanent magnet, magnetic pole position information (d-axis position) of permanent

magnet is necessary in addition to the electrical constant of motor, which was necessary for vector control of
conventional induction motor. In case of ED64, Inverter itself measures these information and auto-tuning function
mounted in it sets the said information in parameter automatically.Before operation of ED64, surely execute auto-
tuning (as to operation method of auto-tuning, see [Chapter 2, Item 4, Operation of auto-tuning]).

A Safety precaution

* If combination of ED64sp and ED motor was changed, surely execute auto-tuning before operation. Even ED motors
of same type, magnetic pole position (d-axis) varies depending on the mounting position of PG.

*When PG of ED motor was replaced, surely execute auto-tuning before re-operation. If it is difficult to separate the mo-
tor from load machine, execute d-axis auto-tuning.

* If magnetic pole position parameter of Inverter and magnetic pole position of ED motor do not coincide, motor may ro-
tate to unexpected direction, for which please pay attention.

1—3 As to change of direction of rotation

ED motor rotates CW (clockwise seen from the opposite of drive shaft side) by forward run command. For making
CCW (counterclockwise seen from the opposite of drive shaft side) by forward run command, replace the
connection of V, W phases among the connection to motor. In case of use in ED64P, ED64V modes, signals of V,
W as well as A, B also of PG are needed to be replaced.
When direction of rotation is changed, magnet (d-axis) position seen from Inverter is also changed and therefore, it
is necessay to set A-30 (d-axis position) newly. Ordinary, d-axis measurement auto-tuning written in [CHAPTER 2,
Item 4. As to Auto-tuning] is executed. If execution of auto-tuning is difficult, A-30 setting at the time of change of
rotation direction is calculated by the formula shown below and is set. (In case of ED64S mode, it is unnecessary to
set A-30 newly)
ED64P mode :
A-30 setting = [A-07 (No. of PG pulse) setting] / [A-06(No. of motor pole) setting] x 4- [A-30 setting before change]
However, if setting value is minus value,[A-07 (No. of PG pulse) setting] / [A-06 (No. of motor pole) setting x 8 is added.
ED64V mode :
A-30 setting = [A-07 (No. of PG pulse) setting] / [A-06(No. of motor pole) setting] x 8- [A-30 setting before change]
(In case of use of 2nd motor, A-06, A-07, A-30 should be read as L-05, L-06, L-21,respectively.)
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1—4. As to replacement of control P.C.Board VFC2001 with spare board

In order to fit the spare P.C.board to the Inverter of present use, it is necessary to do setting of Inverter capacity,
motor ratings (values in name plate), auto-tuning data as well as gain-adjustment of analog circuit part such as
intermediate part DC voltage detection, etc. (See [Chapter 2, ltem 7, Operation at the time of replacement of
P.C.board]).

1—5. Kind and summary of operation

Confirmation of control mode :
i ’ Auto-tuning Replacement of
Eapacny, voltage operation VFC2001
v See item 4 (control P.C.Board)
Turning on See item 7
the power v v
l Example of display -
= Power source ON DIP Switch SW1-7
Display of ED64sp E 150071 Z) ED64S mode ON

control mode,

D P ‘
capachty, votage | (=1 5} EHH 2500w 240 dlass

ettt A
| i !
E As to. operation of SET64, i Setting of motor Power source ON
: see items 3 ! rated value
E _ Press i + ¢
1 | Monitor (MONI) | NG key| Function : -Inverter capacity
! | operation — (FNC) mod I Power source setting
| | (OPR) mode Press MONI (FNC) mode i OFF -Voltage detection
: | Basic setting item | | ain adjustment
! OPRKeY |.Extended function| | ¢ & J
; 4 Bxtend i v
: sefting item ! DIP Switch SW1-6
1Press ! ON Power source
ISTOP, Trouble occurs Trouble occurs! OFF
1 RESET keys ! ¢ ¢
1 1
i Protective operation display mode i Power source ON DIP switch SW1-7
! - Display of protective operation, history i OFF
1
! - Display of 1 point trace back ! ¢ ¢
1 1
b H Auto-tuning
start Copy the set data
of P.C.Board before
replacement
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2. As to DIP Switch on the control P.C.Board (VFC2001)

2—1.

Function of DIP Switch SW1

(1) lt is necessary to operate DIP Switch SW1 at the times of initializing of memory, capacity setting of Inverter to be used
and execution of auto-tuning.
(2) Functions of DIP Switch SW1 are as per table below.
Table of functions of DIP Switch SW1

DIP When SW1 is set at ON When SW1 is set at OFF
Switch
SW1-1 Inhibition of data writing Possible to write the data
SW1-2 Error, protective operation data in the past Ordinary
(Clear the protection history, 1 point trace back,
trace back data)
SW1-3 | Unused Inhibit o rewrite setting data from communication option
SW1-4 Change of control mode (ED64P, ED64V, ED64S) | Ordinary
SW1-5 DC mode auto-tuning or d-axis auto-tuning when | Ordinary operation
both SW1-5 and SW1-6 are set at ON. Full mode
auto-tuning when SW1-5 is OFF and SW1-6is
swi-6_|ON
SW1-7 Initializing of set data, Capacity setting of Inverter | Ordinary operation
SW1-8 Monitor mode for our adjustment Ordinary
(Don't turn to ON ordinary)

2—2 As to LED for confirmation of CPU operation
On the P.C.Board VFC2001, LED lamp (LED1) to confirm power source and status of CPUis mounted.

Status of LED1

Status of power source and operation of CPU

Blinks every about 1 sec.

CPU in ordinary operation

Continuous lighting

During flash memory writing (HC function / Sequence

function), or CPU operation abnormal.

Continuous lights-out

CPU power source OFF, or CPU operation abnormal

2—3 Fitting position of DIP switch and LED for confirmation of CPU operation

Remove front cover of ED64sp

Inverter and open the fitting board of LED for confirmation ofCE’EUDt:p(eratior;
green
standard console (SET64). Then,
control P.C.Board VFC2001 is found. Control P.C.Board -
DIP switch (SW1) and LED for
confirmation of CPU operation (LED1) VFC 2001
are found at the positions shown in
the Fig. above. Dip Switch
Swi
ON
o | NNNAREEA
1 8
P.C.Board
VFC64TB
or
Option P.C.board

R N




Chapter 2 For operation of ED64sp

3. Function of console panel (SET64)

Mounting the console panel (SET64) which has LED display of 5 digits, 8 operation keys, unit LED and status display as the
standard equipment, ED64sp can do operation, readout-write of setting data of each function, monitoring of status of
operation, display of content of protection and 1-point trace back at the time of protective operation and readout of protection
history. Moreover, initializing of memory of Inverter, setting of Inverter capacity, starting operation of auto-tuning can be done

by console panel.

@Front surface of panel

o~
LI I 0 o

— |

LT 9=

OFNC QREV ORUN /

ODIR OMRH OJoaG

OL AT,
DOO®

@Operation keys

@LED display window : 7 segments 5 digits display
Display of letter and numerical value.
Operation monitor/ Display of function symbol (No.)/selection of function- set-
ting data/ protective operation/ protection history, etc.

__@Unit display (LED display)

@Status display (LED display)

FNC : LED goes on when FUNCTION mode (function setting mode)
is selected.

DIR : DIR: LED goes on when any one of [START], [JOG] keys of console
panel is selected for console panel operation.

REV : LED goes on when REV (reverse) is selected.

MRH : LED goes on when function of MRH is selected.
(MRH function is the function to operate accel/decel during running
by keys or by external contacts)

RUN : LED goes on when Inverter is running.(LED blinks during
decel stop, at initial excitation and during DC braking)

JOG : LED goes on when Inverter is jog-running.
(RUN also goes on simultaneously)

<At the time of FUNC (function setting) mode>
+ Decision of selection of setting number
» Writing of setting data

®

<At the time of MONI, OPR (monitor, operation) mode>

+ Changeover of monitoring item
<At the time of protective operation>
+ Readout of 1-point trace back data

<At the time of FUNC (function setting) mode>

+ When setting number and setting data are set, increase
the figure of selection digit by +1.

<At the time of MONI, OPR (monitor, operation) mode>

* When console is set at speed command position selec-
tion and at the time of MRH mode, accelerate by this key.

<At the time of FUNC (function setting) mode>

<At the time of FUNC (function setting) mode>
+ Change to MONI, OPR mode.

Y

<At the time of MONI, OPR (monitor, operation) mode>

+» Change to FUNC mode.

Changeover of MONI, OPR mode and FUNC mode

<At the time of MONI, OPR (monitor, operation) mode>

* When console is set at speed command position se-
lection and at the time of MRH mode, decelerate by this
key.

<At the time of FUNC (function setting) mode>

[JOG] of console panel is effective.

<At the time of MONI, OPR (monitor, operation) mode>
+» Change for. run / rev. run command when [START] or

(LED [REV] goes on by rev. run command selection)

+ Shift the selection digit for operation to the right by 1
digit.
<At the time of MONI, OPR (monitor, operation) mode>
* When console is set at jog command setting position

* When setting number and setting data are set, in-
crease the figure of selection digit by -1.

(B

selection, operate Inverter.

@) &

<At the time of MONI, OPR (monitor, operation) mode>

+ Operate the Inverter when console is set at operation Stop the Inverter during operation by console panel
command setting position selection. [START] key.

Protective operation is reset during protective operation.

10
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3—1. Operation of readout/writing of function setting data

In the function setting items of ED64sp, basic setting items and extended setting items are prepared. In the basic set-
ting items, comparatively well used setting items were picked up and collected and in the extended setting items, items
were collected dividing into the areas of (A~S) of each relative items. Readout/writing of the data of basic setting items
and extended setting items are executed under following procedure.

(As to the table of function setting items, see Chapter 3)

- Turn to FNC (function setting) mode g % ;7 8 g ﬁ ?7
OPR (LED-FNC goes on) by pressing the 5 A f, o A

FNS/ [MONI,OPR/FNC] key

Extended setting item

Whether the item to be set
is basic setting one?

Basic setting item
By [ ][ ¢ ] keys, select
the item to be set A | ! | A
I
v
i [EGac!
Func display by by . 3 o
By [SET] key, transfer to the ex- (If [SET] key is pressed in status of
tended seting item area @ 8 @ g Q Fund display, display turns to Func
° ° o e °| and returns to basic setting item)
v
By [ 1][ 1] keys, select = -
area of A~S among &C% 8 @ tDz g
o J °

extended setting items

By [-] key, shift op- "
eration digit to the Eg Q @ 8 B

@@ tight and by [ 1[+] —
keys, set the item

number

=l In case of numerical data In case of selection data

@ w88 HaBE

function setting item

Data of present setting is dis-
l played (Operation digit blinks) @ @ B @ 8
Select data of selection item
by [1][!]keys

Data readout only

Whether data is written?

Write data alteration

4 h3
By [~] key, shift op- @ g A —

% eration digit to the o= ; . 3 i | that the dat
: | In case that the data
rightand by [*1[1] |, case of setting the minus val- ! cannot be written

Y.

keys, setthedata | o set"—attheleftenddigit.  ---------¥ororeommeroomene e ;

(Data is more than upper limit
of setting range)

By [SET] key, decide =y : ‘@ BQ gg
the set data and write 1 (Data is less than lower limit of
o S ¥ J, 3 A H

it in Inverter : setting range)

C-L o

(Left end digit varies in sequence
of [0][1].....~[—(minus)}—[0])

1 (During inhibition of writing.
i Re-write is inhibited during

Return to MONI, OPR @ @ B 8
WON| . : 7 4 H i
o (monitor, operation) (L )] el §af,|  ; Operation)
FNG mode by pressing of : 7
[MONI, OPR/FNC] key i s &g s o

11
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3—2 Operation of monitor data selection

ED64sp can monitor the data such as rotation speed, current, voltage, etc. by LED display of console panel. Also, it
can readout protective operation history of past max. 5 times and data such as rotation speed, voltage, current, etc. at
the time of protective operation. Selection of items to be monitored is done under following procedure.

If FNC (LED) goes off
(MONI,OPR mode)

If FNC (LED) goes
on (FNC mode)

Turn to MONI, FNC (mon-

Display monitoring item of pres- Transfer to display of monitor-
ent setting for about 1 sec. ing data

ON|

oy
FNG

itor, operation) mode by
pressing the [MONI,
OPR/FNC] key

SEdL = 0800

A

By [SET] key, display

setting

monitoring item of present

H88HH

No [SET] key
operation for 1 sec.

Whether [SET] key
is operated ?

Alter each time of pressing

i the [SET] key (Protection history)

@ play

By pressing of [SET] key
one time, turn to next
monitoring item and dis-

If the item is

protection history l

Whether the item is
protection history?

If the item is not

protection history

ERd + EralE
SceE i
EETCE R e

[ Ordinary monitor display |

Data of selected item is displayed

eSS

3y

first number

history)

Protective operation of past max. 5 times is
displayed every 1 sec. in sequence (The

shows the order of protective

operations and [1] is the oldest protection

v

16

Return to monitoring item
selection display if [SET]
key is pressed (for less
than 3 sec.).

()

Press [SET] key for more than
3 sec. when protective opera-
tion, of which data is required
to readout, is displayed. (Data
item of 6 items and the data
are displayed for each 1 sec.
in sequence)

v

Return to display of protec-
tion history item if [SET] key
is pressed

| Display of protection history item |

8 as2006E,
| Moy cata " N Afier
R R EAEARSL

! Display of item of data at the Data at the time of protective
i time of protective operation operation

SFEF = 1356
EEEE(AoA8E

12
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(Table of selective monitor display items)

Selection item

itori ; Remarks
Content of monitoring display Unit
Motor speed "_:} f:’;:f min™ | Displays motor speed (operation (arith.) speed in case of ED64S mode).
Speed setting value "_:, !: ,’_: {: H’ min' | Displays setting value before accel/decel control
Output current ' Cli / A Output current is effective value
i - o Displays torque command, which is inputted to torque control part, after
Torque command 28gb % setting of the limit.
DC voltage ,‘n} ;f; A28 V' Displays DC part voltage.
Output voltage f_}’ Cliot ;:___ v Effective value of output line voltage
Output frequency ;Ti:js 1 §; gl Hz | Displays output frequency.
00008EC % Displays overload(OL) or overtorque (OT) counter value.
Overload counter L ° | Protective operation at 100% of this value
Line speed !:- : 3 !:; min Displays line speed by ratio of becoming (n-00) setting value at top speed.
Motor temperature FERRE C | Possible to display only when T/61V option is mounted
Input terminal check 1 15 ,.-\ HE — Terminal status display of JOG-R, JOG-F, ST-R, ST-F ,';-.' 1 ,';-{ ,'_-.' 3
il ‘—-*:x-}'-*\_rl-\_/- l_
Input terminal check 2 i Y ] — | Terminal status display of MI2, MI1, RESET, EMG ST-F. NG, HI3, 520, ho't
_{!.,:!.;,.L{_v ST-R, RESET, M4, 86A, M02
Input terminal check 3 == — | Terminal status display of MI§, MI5, Mi4, MI3 11, MI5, 03
Output terminal check 1 | = = {1 — Trip status display of 86A, 52MA relays - W12 Mi6. o4
- Unused
Output terminal check 2 | ;= ;_-'f - ,‘-{7 — Output status display of MO4, MO3, MO2, MO1 0 : off.1:0n
Main body program aoc Displays version of program of main unit
version L - (Example: ED64-02-A1—H02A1)
Sequence version [ i il | — Displays creation date of sequence ladder .
a QCeos (Example: 2001-09-28 — H1928) Monih Ie Sonvened
Super block version | HZi=/ 24 Displays creation date of super block 19—C ’ ’
P LHZT2 | — | (Example: 2001-09-28 — H1928)
Monitor for analog [l YO Y _ Displays detection value of inputted voltage at the time of analog input
gain adjustment Lt i adjustment
Special monitor for adjustment ‘:- ' f:‘ ,:} ’:-, }-" — (Special monitor for our adjustment)
Display of protection | /iy _ Readout of history of operated protection items of past 5 times and data
history LS ) at the time of protective operation

(Table of protective operation and protection history)

Selection item

Content of monitoring display Unit Remarks

Speed command PRy il min+ | Displays the value after accel/decel control

value =B (Pay attention as it differs from monitor display)

Motor speed ‘:, ;’:i !'-f’ min? | Motor speed (operation (arith.) speed in case of ED64S mode)

Displays max. value among absolute values of instantaneous value of

Output current A 3 phase current (It differs from monitor display. In case of sinusoidal

) 1)
Rl

(Note) wave, it is about effective value if divided by +/2)
Output voltage ;_; G ;:l \ Effective value of output line voltage
DC voltage Hele V | DC part voltage

-
[}
=

% Displays torque command, which is inputted to torque control part, after
-k setting of the limit.

[}
[}
i
i

Torque command

cone.
[}
-
=

Note) There is a case that output current may not be the current at the time of protective operation exactly when current var-
ied by rapid rise such as output shortcircuit, etc. since output current displays the current of just before protective oper-
ation among sampled values obtained at every operation (arith.) cycle, for which please understand.

13
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3—3. Operation by SET64

Run/jog operation of ED64sp can be done by console panel(SET64). lts procedure is shown below. (For operation of
ED64sp parameter setting by auto-tuning needed in advance. Please see Chater 2, item 4[As to auto-tuning])

Operation of console (SET64) key LED display
By settings of b-15~18, select operation command posi- ® FNC O REV O RUN
tion or jog selection position at [console (SET64)]. (DIR- ®@ DIR O MRH O JOG
LED goes on)
v
MONI Turn to MONI,OPR (monitor, operation)
OPR : O FNC @® REV O RUN
40 mode by [MF)NI,OPR/FNC] key. (MONI,OPR @ DIR O MRH O JOG
mode by going off of FNC LED)
v
Select command of for. run / rev. run by O FNC ® REV O RUN
[FOR/REV] key. (Rev. run by going on and @ DIR O MRH O JOG
for. run by going off of REV-LED)
Run by [START] key and jog by O FNC ® REV @® RUN
[JOG] key. @ DIR O MRH @ JOG

3—4. Display of SET64 at the time of protective operation
When protection operated, SET64 transfers to the mode which displays operated protection even that it was in any
mode. In case that plural protections occurred, SET64 displays in order of detected protective operation, giving num-
bers. Protective operation can be reset by [RESET] key operation during display of protective operation. (However, in
case that status of protection continues, reset cannot be done during input of command such as run-jog, etc.) Press-
ing [SET] key during display of protective operation, the data at the time of protective operation can be read.

Protective operation
occurred

At the time of plural protective
operations, displays in order
Displays occurred protection after giving numbers.

. . = } ) 1 1 sec. N ,
Displays operated protection. When plural = J- N | —» -’ T ‘ T
protections occurred, displays in order of [ ’ [J "-’ [} L ) () ’-’ [] )
protective operation giving numbers.

4,‘ Monitor mode dlsplay Possible to reset even when terminal
Return t i / block [RESET] is ON.
d.e ulrn .? motnlctqr X 1 When power failure (uV) only and 86A
) Cispiay i protective — L relay does not trip, auto. reset by op-

operation is reset

by [RESET] key. eration command is OFF.

Data display at the time of protective

If [SET] key is pressed when pro- | Operation (1 pointtraceback) | (Protection history)
tective operation displayed, data  Display of item of data at the Data at the time of
at the time of protective operation | i yime of protective operation protective operation :
is displayed. (Displays data item i - - after - g
of 6 items and data in order every | | f_/ (o : ’- ‘ 1 sec.‘ 10 -" i 4 g
1 Sec.) E f-’, '— d Y, ,; ‘:7, , ) E

‘ i after '

: d after 1 sec.
[ J [ J
If [SET] key is pressed when : 1 sec.
— data at the time of protective op- Y T "- | 0 = r~F ] ’ 1/

eration is displayed, return to pro-| i \§*=) §*=) g™ g™ () after || [/ [ (] -: T~
tection display ; - | 1 sec. ~ —¥, UK Lam¥

Note) If [MONI,OPR/FNC] is pressed when protective operation is displayed, it is possible to transfer to MONI or FNC
mode, avoiding protective operation display temporarily. 14



Chapter 2 For operation of ED64sp

3—>5 Table of protective operation
Table of protective operation is as shown below. As to measures at the time of protective operation, see [Chapter 7, Maintenance and Inspection]

LED display

Content of protection

Explanation of protection

Overcurrent protection

Operates when instantaneous value of output current became 3.6 times or more of Inverter rated current

i:'g i - IGBT protective operation | Protective operation by overcurrent of IGBT, Fin overheat, etc. (22kW or less, 75kW or over)
UJEE = j IGBT(U) protective operation| Protective operation by overcurrent of U-phase IGBT, Fin overheat, etc. (30~55kW)
HHE ,’_-,_:' IGBT({V) protective operation | Protective operation by overcurrent of V-phase IGBT, Fin overheat, etc. (30~55kW)
= _,,':i ,'E :7 IGBT(W) protective operation| Protective operation by overcurrent of W-phase IGBT, Fin overheat, etc. (30~55kW)
HHBEE | DC part overvoltage Operates when DC part voltage exceeded 400V (200V class) / 800V(400V class)
8aH ,’;U Overload protection Operates when output current effective value exceeded 150% of motor rating for 1 min.
6 ,‘: o DC fuse blown Operates when fuse of DC part was blown
= ':', - ,: ,'7 Start stall Operates when Inverter is inactive even 10 sec. passed after input of run/jog command

Overspeed protection

Operates when motor speed exceeded overspeed setting (for.or rev.)

HlHAEE |Undervoltage (power failure}|  Operates when DC voltage lowered to 180V (200V class) / 360V {400V class) or less during running

| ,’_- 5 |Overtorque protection Operates when output torque exceeded 150% 1min. of the rated torque (when overtorque protection is ON)
99808
[ ]

Unit overheat

Operates when fin at output part overheated, etc (75kW or over only)

Storage memory error

Operates when sum value of set data of EEPROM storage does not coincide (check at the time of turning on the power)

Option error

Operates in case of improper activation of communication option at ON time of use of communication option (J-00)

izl
i i ';: & | Communication time out error | Communication error between communication option and communication master station (time out)
- Operates in case that deviation between motor speed and command value (speed control input) exceeded set value
D0 | Speed control error . ) ) .
=L {console setting) when function of speed control error detection (F-08) was at ON time (Vector control mode only)
‘ Operates in case that motor temperature exceeded 150 C at ON time of motor overheat
151t | Motor overheat selection (F-12) under use of T/V61V option.
V’E.t,'; EN Slave unit error of parallel units | Operates by occurrence of error (overcurrent, etc.) at slave unit of parallel units
= ,':' = ,'_7 g FCL operation Operates when instantaneous current limit (FCL) continued for 10 sec.(2 sec. at near OHz)
CoE0 | sett Operates when run/jog command or auto-tuning start command is inputted in the status that
o o etting error 0 . : o
- . setting of values in motor name plate is improper
o0 | set 1 Operates when run/jog command is inputted in the status that PG pulse setting, vector
g e etting error control (motor constant) and current control setting are improper.
Pl ] {0 | . Operates when run/jog command is inputted in the status that speed control related
=== | Setting error 2 : - L .
i et settings such as overspeed setting, MRH upper/lower limit speed, etc. are improper.
EL,‘T,'- :: Setting error 3 Operates when run/jog command is inputted in the status that setting of relevance of input/output gain is improper.
JE'E_,; = | PG (phase)error 1 Operates when error of U,V,W signals of PG is detected in ED64P mode.
b ,-',E ,: ,5; PG (phase)error 2 Operates when connection error of U,V,W signals of PG is detected in ED64P mode.
DI PG (phase)error 3 Operates when connecting to reverse direction of phase sequence of U,V,W signals and
BllElt that of A, B signals of PG is detected in ED64P mode.
PG (phase)error 4 Operates in case that no variation is found in U,V,W signals of PG even after rotation of
) ::,g F‘ == more than 1 cycle in electric phase in ED64P mode or no input of Z signal of PG even after
more than one rotation in ED64V mode, both after turning on of power.
oo | PG (phase)error Operates when connection of A, B signals and direction of motor rotation is reverse and it is
LILIELLL detected during auto-tuning, in ED64P mode and in ED64V mode.
) PG (phase)error 6 Operates when internal phase operation (arith.) is abnormal owing to erroneous connection

of U,V,W signals or erroneous setting of d-axis position setting (A-30), in ED64P mode or in
ED64V mode.

PG (phase)error 7

Operates when phase operation (arith.) is abnormal at starting, in ED64S mode or in ED64V
mode.

':-, L El,_j Sensorless start error Operates when phase detection at starting is failed, in ED64S mode or in ED64V mode.

E :_' 7 —l External failure 1 Operates when external failure 1 of multifunction input is inputted
i { E F E‘ 7 | External failure 2 Operates when external failure 2 of multifunction input is inputted
ULE ,';-: :’l'v External failure 3 Operates when external failure 3 of multifunction input is inputted

,':' ,‘:'lj H External failure 4 Operates when external failure 4 of multifunction input is inputted
= = = :,‘ Console communication errort | - Digplays when communication between console (SET64) and main body is abnormal (communication time-out abnormal).
!;1 E ,':’ ;: ,-:' Console communication error2 | - Displays when communication between console (SET64) and main body is abnormal {communication sum-check abnormal {to be detected at console side)).
HE E i :’,' Console communication error3 | - Displays when communication between console (SET64) and main body is abnormal (communicalion sum-check abnormal 1o be delecled al main body side).
E b g i | Emergency stop contact ON| Displays when operation command is inputted at ON time of input contact of emergency stop
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4. As to auto-tuning

For controlling of ED motor, information such as electric constant of motor inside such as resistance, inductance, etc.
and pole position of permanent magnet, etc. are needed. ED64sp has [auto-tuning] function. By this function, Inverter
itself measures these necessary parameters for operation and sets them automatically as the parameters. In case that
these necessary parameters for driving of motor is not set in ED64sp, it is necessary to execute [auto-tuning] and set the
parameters. In auto-tuning, following 3 kinds can be selected.

[Full mode auto-tuning] ... Measures all necessary parameters for [auto-tuning].

[DC mode auto-tuning] ... Measures primary resistance and dead time only.

[d-axis auto-tuning] ... Measures magnetic pole (d-axis) position only.
Select the mode of suitable auto-tuning by undermentioned procedure.

4—1. Selection of auto-tuning mode
Select auto-tuning mode in accordance with the flow-chart shown below.

In case of driving of new ED motor
In case that ED motor is replaced

Full mode auto-tuning
was finished using the
motor to be drive

Yes

Wiring length between

motor and Inverter changed
substantially compared with
execution time of auto-tuning

Yes

Motor can be separated
from the load machine

Execute DC mode
auto-tuning

Impossible to separate
small load such as
reduction gear, etc.

Alter rotation direction
Yes

<of motor compared with execution
time of auto-tuning, changingjhe; |

Execution of full
mode auto-tuning
with load

Execution of full
mode auto-tuning
without load

¢ No

main circuit U,V,W connections

Execution of d-axis
measurement auto-tuning
(Unnecessary in ED64S mode)

arameter of auto-tuning
result of other motor of
ame type is available

Set parameters of |
A-17 A-33 (except >
A-30) from the data

Note)

of other motor

Impossible to operate.

v

Arrange to execute full
mode auto-tuning,
separating the motor

Execution of DC
mode auto-tuning

from load machine

v

Execution of d-axis
measurement auto-
tuning (Unnecessary
in ED64S mode)

In case that motor PG
was replaced

v

In case of copying of
the data of other motor,
control accuracy lowers
owing to dispersion of
performance of motor.
Execute full mode auto
tuning seﬁarating from
load machine to

the utmost.

v

Finish

In case that control mode was
changed (ED64S - ED64P, V)

Auto-tuning is not needed
in case of change from
ED64P, V to ED64S

v

Execute d-axis measurement
auto-tuning

Execute d-axis measurement

Finish auto-tuning

Finish
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replaced by

When Inverter (ED64sp) was

spare unit

Record of parameters,__
A-17~A-33) of Invertsy

available

When control P.C.Board
(VFC2001) was replaced
by spare board

Record of parameters~___

No

( Yes
of bg@ |s: |

Execute full mode
auto-tuning like the
case of driving of
new ED motor

Set parameters of
A-17 A-33 from
Inverter data of
before replacement

No

< (A-11~A-33) of P.C.Boards_Yes
of before replacement is
avallaV

v

Execute DC mode

Execute full mode
auto-tuning like the
case of driving of
new ED motor

auto-tuning

|

Finish

Set parameters of
A-11 A-33 from
Inverter data of
before replacement

Finish

Measurement parameter, Execution condition, Motor operation during auto-tuning of each mode of auto-tuning of ED64sp

are as per table

below.

Full mode auto-tuning

DC mode auto-tuning

d-axis measurement auto-tuning

Measuring
parameter

Dead time compensation
amount (A-11~16)

Motor primary resistance (A-17)
d-axisinductance (A-18)
g-axisinductance (A-19)
Magnetic flux (A-20)

d-axis position (magnet pole
position)(A-30)

d-axis measuring pulse width (A-32)
d-axis measurement pulse vol-
tage amplitude(A-33)

Magnet pole decision system
selection (A-31)

Motorironloss conductance (A-21)
Lgrate-of change at the time of 20~
120%6 g-axis current (A-22~A-25)
Ldrate-of change atthe time of 20~
120% d-axis current (A-26~A-29)

Dead time compensation

amount (A-11~16)

Motor primary resistance(A-17)
(When Inverter unit is replaced
owing to trouble, etc., take copy
of Inverter setting value of before
replacement by PC tool or
console (SET64) for setting of A-
18 A-33 of other than above.)

d-axis position(magnet pole
position)(A-30)

(It is necessary that values of A-11
~A-29 A31~A-33 of other than
above have already been set)

Note)

This tuning is not used in ED64S
(sensorless) mode as setting of
A-30 is unnecessary.

Conditions
for execution
of auto-tuning

* Each rated value of motor and
PG pulse number should have
been set

* ED motor to be measured sho-
uld be alone, separated from
load machine. Load of about
reduction gear is O.K. by se-
lection of "with load".

* Each rated value of motor and
PG pulse number should have
been set

* Load machine should have
been separated or mechanical
brake of load machine should
have been taken off

* Each rated value of motor and
PG pulse number should have
been set

s By execution of full mode auto-
measuring in advance, data
other than [d-axis position of
PG@G] should have been set

Motor rota-
tion during
auto-tuning
(when 6
poles motor)

After making about 2 rotations
slowly accelerate till about 80%
speed of rated rotation speed.
Direction of rotation is forward
run in case of "without load".
Selective in case of "with load".

Make 2/3 rotation slowly
(720 degree by electrical angle)
Direction of rotation is selective.

In ED64P mode, motor rotates
about max. 20° (60" by electric
angle) In ED64V mode, motor
shatft rotates max. one round.
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4-2. Preparation before execution of auto-tuning
Before execution of auto-tuning, it is necessary to set the rated values of motor (described on the name plate of
motor) and carrier frequency to be used, in the setting numbers (A-00~08) of the table below.
(As to setting method, see [CHAPTER 2, ltem 3-1, Read/write operation of function setting data)
Display| Content of setting Setting range Display | Content of setting Setting range
A-00 | Max. speed 300~14700 A-04 | Motor rated current | 40~150% of INV rated current
A-01 [ Min. drive speed 0~Max. speed (A-00) A-05 | Motor rated speed 67~100% of max. speed
A-02 | Motor rated capacity | 3 ranks down from INV rated |A-06 | Motor pole selection | 2~12 pole
capacity~INV rated capacity |A-07 | No. of PG pulse 60~3600(Unnecessary in ED64S
A-03 | Motor rated voltage | 140~230V (200V class) A-08 | PWM carrier frequency | 2.0~14.0 kHz
280~460V (400V class)
(" INV rating " in the table shows the rating of Inverter to be used.)
4—3. Operation method of full mode auto-tuning

Here, operation method of full mode auto-tuning is explained. In full mode auto-tuning, all of A-11~A-33 are
measured automatically. Execute auto-tuning, separating the load machine from motor.

In case of motor with reduction gear and if that reduction gear cannot be separated from motor, [full mode auto-
tuning with load] can be selected. (It is possible at the time of small load only of reduction gear or the like. Separate
the motor from load machine.) In this case, selection of rotation direction during auto-tuning is also possible. In case
that rotation direction is fixed by reduction gear,etc, select auto-tuning of that direction. (In ordinary time, motor
makes forward run) For auto-tuning with load, select it by A-10 [Tuning selection).

ltem Setting range
A-10 Tuning selection (at the time | 0: Ordinary
of full mode auto-tuning) 1: Auto-tuning with load (for. run)
2: Auto-tuning with load (rev. run)

Note) In case of auto-tuning with load, iron loss conductance is set at 0.
(Operation procedure of full mode auto-tuning)

1) Connect motor with Inverter in status that motor is separated from load machine. Also, make wiring of PG.(Wiring
of PG is unnecessary in ED64S mode)

2) Turn on the power to Inverter and set the setting of A-00~A-08 by name plate of the motor, etc.

3) Select and set [0: Ordinary] [1: With load (for. run)] [With load (rev. run)] at A-10 [Tuning selection].

4) Turning off the power once, open the unit cover and turn to ON No.6 of (SW1) of DIP-SW (DIP Switch) on control
VFC2001 P.C.Board of Inverter.

5) Close the unit cover and turn on the power again. When input MC is in main circuit, close input MC also.
("E4AHE " is displayed on console)

6) When console [JOG] key is pressed, auto-tuning starts. (" £i555 " is displayed)

7) In several minutes (time differs depending on capacity), auto-tuning ends. (" 545 " is displayed on console)

8) Turning off the power to Inverter, open the unit cover and turn to OFF No.6 of DIP-SW (SW1).

9) Closing the unit cover, turn on the power again and confirm that each setting data of A-11~A-33 were renewed.

Data, which are automatically measured by full mode atuo-tuning

No. | ltem Unit | No. | liem Unit | No. | ltem Unit
A-11 | Dead time compensation quanfty (U phase +side)| — | A-19 | Motor g-axis inductance mH | A-27 | Lg rate-of change at the time of 120% g-axis curent| %
A-12 | Dead time compensation quanity (Ul phase -side) | — | A-20 | Motor Magnetic flux Wb | A-28 | |d rate-of change at the fime of 30% d-axis current | %
A-13 | Dead time compensation quanity (V phase +side) | — | A-21 | Motor iron loss conductance| mho | A-29 | Ld rate-of change at the time of 60% d-axis curenl | %
A-14 | Dead tme compensation quantity (V phase -side) | — | A-22 | d-axis measuring pulse width| % |A-30 |d-axis position -
A-15 | Dead tme compensation quantity (W phase +sidg)l — | A-23 |iron loss conductance % | A-31 | Sensorless magnetic pole decision mode selecion | —
A-16 | Dead tme compensation quantity (W phase -side){ — | A-24 | Lqrate-of change atthe time of 30% g-aiscument| % | A-32 | d-axis measuring pulse width| ms
A-17 |Motor primary resistance mQ | A-25 |Lqrate-of change at the time ol 60% G-axis cument | % | A-33 | d-axis measurement -
A-18 |Motor d-axis inductance mH | A-26 | Lqrate-ol change at the ime of 0% g-axis cuent | %
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A Safety precautions

® Execute full modo auto-tuning in status of motor alone, separating from load machine surely. It is dangerous since motor
runs until about 80% of the rated speed at the time of tuning. Also, if loaded, there is a case that normal tuning cannot be
executed.

® At the time just after full mode auto-tuning, motor does not run fully since DC test is being done however, voltage is
impressed to motor. Pay attention as there is a fear of electric shock.

® In case of full mode tuning, motor starts after execution of DC test for about 1 minute (time differs depending on capacity)
after starting of this tuning. Do not go near the motor until turning of display to tuning end (or tuning error).

4—4. Operation method of DC mode auto-tuning
Here, operation method of DC mode auto-tuning is explained. In DC mode auto-tuning, dead time compensation
amount of A-11~A-17 and motor primary resistance are measured automatically.
At the time of automatic measuring, motor rotates slowly to forward direction max. about 2/3 rotation (in case of
motor of 6 poles). In case that problem may occur when load machine rotates, measure separating from load
machine. In case of measuring under status of being connected with load machine, take off the mechanical brake of
load machine side.
In case of DC mode / d-axis measuring mode auto-tuning, A-32 [Tuning selection] will be selection item of DC mode
and d-axis measuring mode, different from the time of full mode auto-tuning. In case of DC mode auto-tuning, select
0in A-10.

Display Item Setting range

A-10 Tuning selection (at the time of | 0: DC mode auto-tuning

DC mode / d-axis measuring | 1: d-axis measuring mode auto-tuning (for. run)
mode auto-tuning) 2: d-axis measuring mode auto-tuning (rev. run)

(Operation method of DC mode auto-tuning)

1) Connect the motor with Inverter.

2) Turn on the power to Inverter and set the settings of A-00~A-08 by motor name plate, etc. and set A-10
(tuning selection) at [0 (DC mode)].

3) Turning off the power once, open the unit cover and turn to ON both Nos.5, 6 of DIP-SW (SW1) on Inverter
control P.C.Board VFC2001.

4) Close the unit cover and turn on the power again. When input MC is in main circuit, close input MC also.
("Edma0" is displayed on console)

5) When console [JOG] key is pressed, auto-tuning starts. ("=&=55" is displayed on console)

6) In several minutes (time differs depending on capacity), auto-tuning ends. ("ELA£&" is displayed on console)

7) Turning off the power to Inverter, open the unit cover and turn to OFF Nos.5, 6 of DIP-SW.

8) Closing the unit cover, turn on the power again and confirm each setting data of A-11~A-17 were renewed.

(The data which are automatically measured by DC mode auto-tuning)

Display Item Unit |Display Item Unit |Display Item Unit
A-11 | Dead time compensation amount (U phase +side) | — A-14 | Dead time compensation amount (V phase -side) — A-17 |Motor primary resistance | mQ
A-12 | Dead time compensation amount (U phase -side) | — A-15 | Dead time compensation amount (W phase +side) —
A-13 | Dead time compensation amount (V phase +side) | — A-16 | Dead time compensation amount (W phase -side) —

The data of A-18~A-33 of other than above are needed to be set separately.

A Safety precautions

® In case of DC mode tuning, voltage is impressed to motor even during execution of DC test. Pay attention since there is
a fear of electric shock.

® Even in DC mode, motor rotates slowly to forward direction. In case of tuning in the status of being connected with load
machine, pay attention since load machine also is operated.
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4—5. Operation method of d-axis measuring mode auto-tuning

Here, operation method of d-axis measuring mode auto-tuning is explained. In d-axis measuring mode auto-tuning,
d-axis PG pulse only of A-30 is measured. At the time of automatic measurement, motor rotates to forward run side
or reverse run side up to max. about 20 degree (in case of 6 pole motor) in case of ED64P mode and max. 360
degree in case of ED64V mode. (rotation direction can be set by A-10). In case that problem may occur when load
machine rotates, measure separating from load machine. In case that measuring is done under the status of being
connected with load machine, take off the mechanical brake of load machine side. (Tuning cannot be done normally
in the status that load machine does not rotate.)

In case of DC mode / d-axis measuring mode auto-tuning, A-10 is selection item of DC mode and d-axis measuring
mode, different from the time of full mode auto-tuning. In case of d-axis measuring mode auto-tuning, select
[1 (d-axis measuring mode (for. run))] or [2 (d-axis measuring mode (rev. run))] of A-10.

In ED64S (sebsorless) mode, d-axis measurement auto-tuning cannot be executed as A-30 setting is not used.
(Operation method of d-axis measuring mode auto-tuning)

1) Connect the motor with Inverter.

2) Turn on the power to Inverter and confirm that A-00~A-08 of motor rating value, etc. and A-11~A-33 (except
A-30) of former auto-tuning values have been set.

3) Set A-10 (auto-measuring mode) at 1 or 2 (d-axis measuring mode).

4) Turning off the power once, open the unit cover and turn to ON both Nos.5, 6 of DIP-SW (SW1) on control
VFC2001 P.C.Board.

5) Close the unit cover and turn on the power again. When input MC is in main circuit, close input MC also.
(" £umP o "is displayed on console)
6) When console [JOG] key is pressed, auto-tuning starts. (" £u~5E " is displayed on console)

7) In several tens sec. (time differs dpending on load machine), auto-tuning ends. (" Lunfd " is displayed on
console)

8) Turning off the power to Inverter, open the unit cover and return to OFF Nos.5, 6 of DIP-SW (SW1).
9) Closing the unit cover, turn on the power to Inverter again and confirm that setting data of A-30 were renewed.

(The data which are automatically measured by d-axis measuring mode auto-tuning)

Display Item Unit | Display Item Unit | Display Item Unit
A-30 | d-axis position pulse —

The data of A-11~A-29,A-31~A33 of other than above is needed to be set in advance.

A Safety precautions

® |n d-axis measuring mode tuning, voltage is impressed to motor. Pay attention since ther is a fear of electric shock.
® Even in d-axis measuring mode, motor rotates to forward or reverse direction slowly. In case of tuning in the status of
being connected with load machine, pay attention since load machine also is operated.

4—6. Error during auto-tuning
If error occurred during auto-tuning, error is displayed on console and Inverter stops.
1) When = 55k {7 is displayed
Error in setting of A-00~A-08 can be considered. Look at setting again and redo from the start.
2)If Fm-~- and E~-FF aredisplayed alternately (Part of [5]&  displays error code [J | ~55 ), it means
occurrence of error during tuning or in tuning result. Redo after confirmation of Inverter capacity setting, Setting of
A-00 A-08, wiring between Inverter~motor as well as whether motor is locked by brake, etc. and whether load is

not connected with motor (full mode only), etc. Figure of 2 digits after Err is error code. Please refer the Table of
error code shown below.

3) When ' £ - & is displayed(H part of ' {~.5)
It is abnormal input from PG. Confirm the wiring from PG, connection, setting of pulse number of PG (A-07) and
whether there is any abnormality in PG main unit, and redo from the start. (ED64P,ED64V mode only)
Shows that protection operated during auto-tuning. Referring Chapter 7, item 1 [ED64 protection display and
troubleshooting], avoid individual cause and redo from the start.
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4) Other protection displays
Shows that protection operated during auto-tuning. Referring Chapter 7, item 1 [ED64 protection display and
troubleshooting], avoid individual cause and redo from the start.

(Table of error code at the time of failure of tuning)

Error code Meaning of error Main checking items
01 Motor cannot be run by auto-tuning Whether motor is braked.
Whether large load is charged to motor.
Whether PG is wired correctly.
02 Data was not set at DC test Whether wiring is correct.
Whether rated current, etc. are set
correctly.
03 Overflow occurred during primary resistance oper- | whether DC voltage is adjusted.
ation (arith.) Whether combination of motor and
04 Overflow occurred in primary resistance operation | |nverter is proper.
(arith.) result Whether capacity setting of Inverter is
11~16 Overflow occurred in dead timeoperation (arith.) correct.
20~24 Overflow occurred in Lq, Lq rate-of change (30,
60, 90, 120%) operation (arith.)
30~34 Overflow occurred in Ld, Ld rate-of change (30,
60, 90, 120%)operation (arith.)
40,41 d-axis pulse width setting, d-axispulse amplitude | YVhether combination of motor and
setting abnormal Inverter is proper.
Whether rated current, etc. are set correctly.
50 Overflow in iron loss conductance operation (arith.) Whether A-00 A-08 are set correctly.
51 Motor does not accelerate Whether excessive load is charged to
motor.
60 Magnetic pole direction cannot bediscriminated in | Whether motor is locked
d-axis measurement auto-tuning Whether PG is wired correctly.
61
Motor cannot be rotated in d-axisauto-tuning
98 Others
99 1) Pressed stop key during auto-tuning Remove causes of power failure and
2) Power failure occurred duringauto-tuning of protective operation
3) Protective operation occurred during auto-tuning
(This display after protection reset)

4—7. Auto-tuning of 2nd motor (in case only of use of 2nd motor function)
ED64sp has [2nd motor function] which enables 1 Inverter to use 2 motors alternately. When using of 2nd motor,
change over all of wiring between Inverter and motor, and wiring of PG by contactor, relay, etc. and change over to 2nd

motor which memorized in advance the motor constant of inside of Inverter, by multifunction input function (see Chap-
ter 3). Here, operation method of auto-tuning of 2nd motor is explained.
At the time of use of 2nd motor function, turn to on L-00 2nd motor function use selection and set rating values (written
in motor name plate) of 2nd motor in (L-01~L-08) of the table below.

Display Item Setting range Display ltem Setting range

L-00 |Use-selection of 2nd motor function| OFF/ON L-03 |2nd motor rated current | 40~150% of INV rated current

L-01 |2nd motor rated capacity|3 rank.s down from INV ratgd L-04 |2nd motor rated speed | 67~100% of max. speed
capacity~INV rated capacity | L-05 |Motor pole selection | 2pole~12pole

L-02 |2nd motor rated voltage 200V class : 140~230V L-08 | No. of 2nd motor PG pulse | 60~3600 (Unnecessary in ED64S)

400V class : 280~460V
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Allocate [2nd motor selection] to multifunction input terminal and turn to on the allocated terminal.(see Chapter 3) In
this status, execute full mode auto-tuning, DC mode auto-tuning and d-axis measuring mode auto-tuning like explana-
tion of ordinary motor. Result of auto-tuning is set in L-08~L-24 of the table below, in liew of setting of A-17~A-33.

(However, dead time compensation amount (A-11~A-16) is not set in case of 2nd motor auto-tuning since it is the
data of Inverter itself. For tuning selection, A-10 is used like ordinary auto-tuning)

(The data which are automatically measured by 2nd motor auto-tuning)

Display Item Unit | Display Item Unit
L-08 | 2nd motor primary resistance mQ | L-17 | 2nd motor Ld rate change at the time of 30% d-axis current | %
L-09 | 2nd motor d-axis inductance mH | L-18 | 2nd motor Ld rate change at the time of 60% d-axis current | %
L-10 | 2nd motor g-axis inductance mH | L-19 | 2nd motor Ld rate change at the time of 90% d-axis current | %
L-11 | 2nd motor magnetic tiux Wb | L-20 | 2nd motor Ld rate change at the time of 120% d-axis current | %
L-12 | 2nd motor iron loss conductance mho| L-21 | 2nd motor d-axis possition -
L-13 | 2nd motor Lq rate change at the time of 30% g-axis current % L-22 | Sensorless magnetic pole decision mode selection | -
L-14 | 2nd motor Lo rate change at the time of 60% g-axis current | % L-23 | 2nd motor d-axis measuring pulse width ms
L-15 | 2nd motor Lq rate change at the time of 90% g-axiscurrent | % | L-24 | 2nd motor d-axis measuring pulse voltage amplitued | -
L-16 | 2nd motor Lq rate change at the time of 120% g-axis current | %

Display of console at the time of 2nd motor auto-tuning is as shown below.

[ "J ot

1= HEHEE ) [ EaEdd 1~

4—8. Console display during auto-tuning
Shown below is LED display of console (SET64) during auto-tuning.
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Preparation of d-axis
measuring auto-tuning

Eaced
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Preparation of 2nd mo-
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Abnormal end (failure) of
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5. Test operation method

In case of test operation, motor alone is tested first. After confirming of its normal operation, connect it with
machine and adjust gain, etc. of its speed control. Here, test operation method using console panel is explained.

5—1. Test operation of motor alone
First of all, execute test operation by motor alone.

Preparation, Wiring

Make wiring between Inverter - power source (R, S, T), and Inverter-motor
(U, V, W), DCL (for necessary type only of Inverter) and Inverter-PG.
(see [Chapter 1, item 2 Connection method)])

Set the max. speed, motor ratings, etc. (A-00~A-10) and execute full mode
auto-tuning. (see [Chapter 2, item 4 Auto-tuning])

Setting of operating

osition
P Select console panel (SET64) as operating position of operation command,

speed command, etc. Itis set as shown below.
(Extended setting items b area) (Table below is settings at delivery)

Display Item Setting value
b-15 | Selection of setting position at interlocking | Set at 1 (console)
b-16 | Selection of speed command position Set at 0 (interlock)
b-17 | Selection of operation command position Set at 0 (interlock)
b-18 | Selection of jog command position Set at 0 (interlock)

(See [Chapter 2, item 3-1. Operation of readout/writing of function setting data])

Setting of speed command,

accel/decel time, etc . . .
Set suitable speed command and accel/decel time for the items of the table

below.
(Basic setting items)

Basic setting ltem Setting range Unit
0.SrEF Set speed -max. speed~max. speed min™
3.Accl Accel time 1 0.0 3600.0 sec
4.Dect Decel time 1 0.0 3600.0 sec

Note) Accel/decel time is necessary time for accel/decel of 0 & max. speed.
(See [Chapter 2, item 3-1. Operation of readout/writing of function setting data])

Operation/stop
Pressing [MONI,OPR/FNC] key, turn the mode to MONI,OPR mode (FNC-LED
goes off). When [START] key is pressed, speed is accelerated until the speed
set at [0.Sref] by the rate set at [3.Acc1]. When [STOP] key is pressed, speed is
decelerated by the rate set at [4.Dec1]. (However, when [0: Free stop] is set at
[b-03] and if [STOP] key is pressed, motor stops by free run)

(See [Chapter 2, item 3-3. Operation by SET64])
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5—2. Adjustment of speed control gain

After test operation of motor alone, connect the motor with machine and adjust speed control gain.

(1) Setting of inertia moment
ED64sp uses MFC control which combines feedforward and cancellation for speed control and is able to do robust
control by setting of inertia moment. In 9.ASrJ (speed control inertia moment), set 20~100% of added value of
"inertia moment of rotor of motor" and "inertia moment of load machine". (In case of belt connection, ASrJ does not
include inertia moment of load machine but includes that of rotor of motor + that of pulley connected with motor
shaft.When there is a fear of abnormal sound by backlash of gears in case of many gears, set small value or make
cancellation and feedback no use, turning E-06,E-07 to OFF.)

Basic setting Item Setting range Unit
9.ASrJ Speed control inertia moment | 0~65535 gm2

Note 1) Setting unit of 9.ASrd is "gm2". Set the value of 1000 times of the value calculated by "kgm2".
Note 2) Setting of 9.ASrd is inertia moment and not GD2. (It is 1/4 of the value of GD2)

Inertia moment of standard ED motor is as shown below. As to the others than the table below, please ask us.

Type Inertia moment (gm?2) of rotor Type Inertia moment (gm2) of rotor Type Inertia moment (gm2) of rotor
EDM1711V |17 EDM2221V | 71 EDM3111V| 313
EDM1721V |25 EDM2231V | 83 EDM3121V | 393
EDM1911V | 32 EDM2721V | 175 EDM3131V | 470
EDM2211V |60 EDM2751V | 222

(2) Adjustment of speed control proportional gain, speed control integral time constant.
Operating the motor in the status of being connected with machine, adjust 7.ASrP (speed control proportional

gain) and 8.ASri (speed control integral time constant).

* In case of operation at a fixed speed in the designated speed setting.
1) If speed fluctuates by load fluctuation of load machine side :— Make ASrP larger.
2) If speed fluctuates even in the operation at a fixed speed :— Make ASrP smaller (faster).
3) If speed vibrates and abnormal sound is generated from gear, etc. : = Make ASrP smaller and ASri larger (slower).

* In case that speed command is changed step by step.
1) If response of speed is late : = Make ASrP larger.
2) If speed overshoots : = Make ASrP smaller.
3) If speed vibrates : —Make ASrP smaller and ASri larger (slower).

Basic setting Item Setting range Unit
7. ASrP Speed control proportional gain 3~ 50
8. ASri Speed control integral time constant | 0~ 10000 ms

Note 1) Differing from ordinary Pl control, virtual integral time also varies if P gain (speed control proportional
gain) is varied in this control system. Therefore, keep ASri at initial value ordinary and adjust ASrP.
If variation exceeds the range of adjustment of ASrP, adjust ASri.
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6. Alteration of Inverter control mode

ED64sp incorporates following 3 modes:- ED64P (with speed/pole-position sensor) mode ED64V (with speed sensor)
mode ED64S (speed/pole-position sensorless) mode and is set beforehand conforming to the specifications of ED
motor to be used ordinary. In cases that different control mode from the required one is set and user want to operate

Inverter in sensorless mode temporarily owing to trouble of PG fitted to motor, control mode can be altered by the
method of following 2 kinds.

(1) In case of alteration of control mode, returning the set data to the initial values. Execute "memory initializing
operation” specified in [7-1. Setting operation of Inverter capacity, DC voltage detection gain] and initialize in the
required control mode to alter. Since all set data are initialized, this is suitable method in case of use of Inverter of
spare unit, etc. in the different application from the already set control mode. After alteration of mode, it is necessary
to execute setting of data and auto-tuning with motor to be combined newly.

(2) In case of alteration of control mode only, keeping the set data as it is. Alteration of control mode only can be done
by execution of [6-1. Alteration of control mode] shown below. Setting data at this time is not altered except the data
(No.2) of a part, of which setting range is changed depending on the control mode. Since auto-tuning values remain
unchanged, it is not necessary to do auto-tuning again if motor is not replaced. (However, in case of changeover to
ED64P or ED64V mode after auto-tuning in ED64S mode, [d-axis measurement mode auto-tuning] is necessary to
be executed since [d-axis position] is not set. This method is recommendable in case that the alteration to [ED64S]
mode is required temporarily owing to the trouble of PG, etc. (Note 1, Note 2)

6—1. Operation of control mode alteration

1) Turn power source of Inverter to OFF.

2) Remove the cover and turn DIP Switch (SW1)-4 on VFC2001 P.C.Board to ON.

3) Close the cover and turn power source to ON.

4) Since i{: H;’:a‘hiu’_: if‘if;;irj:;" = :S -
window, press [SET] key at this point of time.

5) Since present control mode such as }? ;:g Ef ’-}f F‘ is displayed, press [SET] key again after selection of the mode
touse by [ ][] keys. ( 5 Q—fg f;.f Sj = Sensorless mode, g ,;;’ ’3 r};;‘ }'_—f = With sensor mode, }_j ,:é_ }_;; f‘; ,’:? = With
speed/pole-position sensor mode)

6) When gf i~ !:g Jis displayed, alteration of control mode ends.

7) Turn power source of Inverter to OFF.

8) Remove the cover and turn DIP Switch (SW1)-4 to OFF.

9) Close the cover.

;S: (= im0/l blinks after display of {5~/ [=

Yom?

in display

Note 1) By alteration from ED64P, V modes to ED64S mode, Speed, Control accuracy of torque and Response characteristic

deteriorate. Therefore, pay attention in case of use for applications which need accuracy and response of ED64P, V
modes.

Note 2) As to the setting items of the table below, setting value is altered by alteration of control mode, for which please pay

attention.
Display Item ED64S = ED64V ED64S = ED64P ED64P = ED64V
0.SrEF | Set speed Alter to initial value | Alter to initial value | No alteration
A-01 Minimum speed Alter to initial value Alter to initial value | No alteration

A-10 Tuning selection Alter to initial value Alter to initial value | Alter to initial value

E-08 Variable structure proportion Alter to initial value | Alter to initial value | No alteration
variation start speed

E-09 Variable structure proportion Alter to initial value Alter to initial value | No alteration
minimum gain ratio

G-09 F output selection Alter to initial value | Alter to initial value No alteration
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7. Operation at the time of replacement of P.C.Board

Here, procedure at the time of replacement of control P.C.Board (VFC2001) is explained.

* Same control P.C.Board (VFC2001/VFC64) is used in the Inverter (ED64sp) for driving of ED motor and in the Inverter
(VF64) for driving of induction motor, but control software written in that board is different. Pay attention since control

P.C.Board for VF64 cannot be used for ED64sp. (In case of control P.C.Board for ED64sp, software version symbol
stuck on the surface of IC18 is ED684-XX-XX (XX-XX are figure or alphabet)).

* In case of placing of order for control P.C.Board as spare parts and replacement parts, please designate as [For ED64sp].

Since VFC2001 supplied in the status of P.C.Board alone such as spare parts, etc. is of initializing value at the time of fo-
warding from factory, that board is necessary to be set to meet the Inverter of customer's present use.

7—1. Setting operation of Inverter capacity and DC voltage detection gain
Inverter capacity and DC voltage detection gain can be set by initializing operation of memory.
(Initializing operation of memory)
1) Turn off the power to Inverter.

2) Remove the cover and turn DIPSW(SW1)-7 on VFC2001 to ON.

DC voltmeter or tester is mounted between terminal block @ 2~ Q).
3) Close the cover and turn on the power.

4) Since El.u.l‘ 9 . is blinked after display of
ui EL‘ < il {81 mif H HL‘""L‘U.'I:H" H HEHZ&E ’ldr’::t on display window, press [SET] key at that time.

5) Since is displayed as &»:7.5«% selection is used by [ 1 1.[ | ] keys, press [SET] key again.
(55 Sensorless mode /5 =115 4/ With speed sensor mode [~ 1 4 /7 With speed/pole-position sensor mode )
6) Since capacity is displayed such as 35‘ HHQ , press [SET] key conforming to the capacity of ED64sp, which is

usedby [ 1 I.[ | ]keys, and set the capacity. (18R522 and 18R544 are displayed as IE{,E},:-AE' and
' 75’5:7 H "I , respectively.
7) Since display turns to ":-5,),':7’,;_;) E’ , efc., measure present DC voltage and set the measured DC voltage by [JOG/—]
key and [ 1 1.[ | ] keys, and set by [SET] key.

At that time, DC detection gain is calculated by detection value and set value of DC voltage, and Inverter is set at
S-00 automatically.

(If it is necessary to adjust DC voltage detection gain after initializing, adjust S-00 directly.)
8) When £ il

is displayed after display of "1 15 for several tens sec., initializing of memory ends.
9) Turn off the power to Inverter.

10) Remove the cover and turn DIPSW(SW1)-7 to OFF. Also remove DC voltmeter or tester, which were mounted at the
time of aforesaid item 2).

11) Close the cover.

A Safety precautions

* As to DC voltmeter (or tester) for measuring of DC voltage, please use that which can measure 500V or over in case of
200V series and 1000V or over in case of 400V series.

* High voltage is impressed to DC voltmeter (or tester). Voltage measuring should be done by qualified expert.

7—2. Adjustment of external analog input gain

Setting items shown below are adjustment gain of analog input. Adjust them referring to Chapter 3, Setting item G

area.
Display ltem Setting range Data at initializing Unit
G-00 Analog input +side adjustment gain | 50.00~150.00 100.00 %
G-01 Analog input -side adjustment gain | 50.00~150.00 100.00 %
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Chapter 3 Explanation of function setting items

ED64sp Inverter can set undermentioned standard functions by standard console panel SET64.

Functions of ED64sp are classified to [basic setting item] and [extended setting item] is further classified to the areas shown
below in order to make calling of function easily.[Extended setting items] are further classified to groups of [A area] ~ [S
area] depending on each relative items in order to make calling of function easily.

Kind of function| Area Setting item (area) Remarks
Basic setting Fund Set speed, jog speed, accel/decel time 1- 2,
item speed control gain
Extended setting A Max. speed, rated value and parameter setting | Essential setting area
item area of motor
Selection area of drive mode, drive sequence | Setting at the time of operation mode selection,
b HC function use selection, Sequence function
use selection, Operation position use selection
c Setting area of relatives of multifunction Setting at the time of use of multifunction
input/output input/output
Selection area of accel/decel setting, speed Necessary to set at the time of use of S pattern
d setting, jump function, MRH function accel/decel, 3rd and 4th accel/decel, Speed jump,
MRH function
Setting area of relatives of torque limiter, torque | Setting at the time of use of Torque limit, Torque
command characteristics, speed control, vector | command characteristic, Cancelation, Feedforward
E control, V/f control function off, Variable structure speed control gain,
Current control gain adjustment, Temperature
compensation function
Built-in DB activation setting, protective function, | Setting at the time of use of Built-in DB, Overspeed,
F trace back setting area Overtorque, Speed control error protective function,
HC function internal trace back
Analog input / output setting, gain adjustment | Setting at the time of Analog input gain adjustment,
G area Analog input characteristic selection, Analog output
selection
H Setting area of relatives of programmed drive, | Setting at the time of use of programmed operation,
preset drive Preset speed command function
i Setting area of droop control, machine loss | Setting at the time of use of Droop control, Machine
compensation loss compen- sation function
J Communication option setting area Setting at the time of use of communication option
L Setting area of 2nd motor parameter, speed | Setting at the time of use of 2nd motor function
control gain
n Monitor adjustment area Effective at the time of use of Line monitor
P Super block constant setting area Setting at the time of use of HC function
(super block)
s Inverter capacity, DC voltage gain Setting at the time of Confirmation of setting

capacity, Re-adjustment of DC voltage gain

Note) In case that the value is different depending on the control mode in the table of setting items, control mode, in which
only the value is effective, is written as (ED648S), (ED64V), (ED64P) in each column of the table.
The value, of which control mode is not written specially, is common to all modes.
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Chapter 3 Explanation of function setting items

Mark of rewriting during operation O: Possible X: Impossible

St?gsrgi:&r;;ole Setting items Setting range (selection items) L";i?'@r:?efau" Unit Re"g;';'gﬁ‘g:l""g
1-1 Basic setting area
0.SrEF Set speed —Max. speed~max. speed (ED64S)18[min"' O
(ED64P.V) 0
1.FJoG For. jog speed Min. speed~300 24|min” O
2.rJoG Rev. jog speed —300~-min. speed —24{min~ O
3.Accl Accel time (1) 0.0~3600.0 30.0[sec [@)
4.dEc1 Decel time (1) 0.0~3600.0 30.0|sec O
5.Acc2 Accel time (2) 0.0~3600.0 0.3|sec O
6.dEc2 Decel time (2) 0.0~3600.0 0.3|sec @)
7.ASIP Speed control proportional gain (1) 3~50 15|— O
8.ASri Speed control integrated time constant  |[20~10000 40|ms O
9.ASrJ Speed control system inertia moment 0~65535 10|gm o)
1-2 A area (Setting area of max. speed, rated value, parameter of motor)
A-00 Max. speed 300~14700 1800|min-' X
A-01 Min. speed 0~Max. speed (ED64S)18|min”! O
(ED64P,V) 0

A-02 Motor rated capacity 3 ranks down from INV rated capacity 0.0[kW X

~INV rated capacity
A—03 Motor rated volta 200V class: 140~230V olv «

ge 400V class: 280~460V

A-04 Motor rated current 40~150% of INV rated current 0.0(A X
A-05 Motor rated speed 67~100% of max. speed 0|min” X
A-06 Motor pole selection 2~12[Pole] 6|Pole X
A-07 No.of PG pulse 60~3600(Always unchangeable in the time of ED64S) 600(P R X
A-08 PWM carrier frequency 2.0~14.0 6.0[kHz X
A-09 g-axis pulse magnetic pole decision current  |50~200 (% to motor rated current) 50|% X

(Always unchangeable in the time of ED64P)
A-10 Tuning selection(Effective only when (at the time of full mode auto-tuning) o|— X

auto-tuning is executed) 0: Ordinary, 1: With load (for. run), 2: With

load (rev. run)

(at the time of DC/d-axis mode auto-tuning)

0: DC, 1: d-axis measurement (for. run), 2:

d-axis measurement (rev. run)
A-11 Dead time compensation amount (U phase +side) |0~400 0|— X
A-12 Dead time compensation amount (lJ phase -side) |0~400 0|— X
A-13 Dead time compensation amount (V phase +side) |0~400 0|— X
A-14 Dead time compensation amount (V phase -side) |0~400 0]— X
A-15 Dead time compensation amount (W phase +side){0~400 0|— X
A-16 Dead time compensation amount (W phase -side) |0~400 0]— X
A-17 Motor primary resistance . . . 0.0lmQ X
A_18 Motor d-axis inductance Settlng range differs, depending on Inverter olmH <
A-19 Motor g-axis inductance capacity 0|mH X
A-20 Motor magnetic flux 0.001~9.999 0.000{Wb s
A-21 Conductance for motor iron loss 0.0~30.0 0.0{mho X
A-22 Lq rate-of change at the time of 30% g-axis current | —100.0~100.0 0.0(% X
A-23 Lq rate-of change at the time of 60% g-axis current | —100.0~100.0 0.0[% x
A-24 Lq rate-of change at the time of 90% g-axis current | —100.0~100.0 0.0)% X
A-25 Lq rate-of change at the time of 120% g-axis current| —100.0~100.0 0.0]% X
A-26 Ld rate-of change at the time of 30% d-axis current | —100.0~100.0 0.0[% x
A-27 Ld rate-of change at the time of 60% d-axis current | —100.0~100.0 0.0|% X
A-28 Ld rate-of change at the time of 90% d-axis current | —100.0~100.0 0.0|% X
A-29 Ld rate-of change at the time of 120% d-axis current| —100.0~100.0 0.0|% X
A-30 d-axis position (Magnetic pole position) 0~30000 (-1 shows " before seting "){Always unchangeable in the time of EDG4S} -1]— X
A-31 Selection of magnetic pole decision method | 0:Magnetic poledecision method of g-axis pulse(1) —|0 -

1:Magnetic poledecision method of g-axis pulse(2)

2:Magnetic poledecision method of d-axis pulse
A-32 d-axis measuring pulse with -12.7~12.7 0.0|ms X
A-33 d-axis measurement pulse voltage amplitude [0:30% 1:50% 2:75% 3:100% o|— X
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Mark of rewriting during operation O: Possible X: Impossible

St?ggrgisc&r;;ole Setting items Setting range (selection items) !ir:ttlaéltlaz;r:igefault Unit Revolglérrlgﬁ%l:‘nng
1—3 b area (Selection area of operation mode, operation sequence)
b-00 Selection of HC (super block) function [0 : OFF (unused) 1: ON (use) OFF|— X
b-01 Selection of control mode 0 : Speed control (ASR) mode 0|— X
(speed/torgue/priority) 1 : Minus(-} direction of torque command has priority
2 : Plus(+) direction of torque command has priority
3 : Torque control (ATR) mode
4 : Contact changeover of speed/torque control
b-02 Selection of high efficiency mode 1 :ON(Always high efficiency mode - ON) ON|— X
b-03 Selection of stop mode 0 : Free stop 11—
1 : Decel stop O
2 : Decel stop with DC brake
b-04 Stop detection speed 0~300 30|min-! O
b-05 DC brake actuation time 0.0~10.0 0.0(sec O
b-06 DC brake gain 0.1~500.0 (ED64S)40.0 % O
(ED64P,V)100
b-07 Selection of jog stop mode 0: Free stop 1: Decel stop 1]- ®)
2: Decel stop with DC brake
b-08 Jog stop detection speed 0~300 30[{min" O
b-09 Speed control proportional gain (2) 3~100 15|— O
b-10 Selection of jog proportional gain 0: Speed control proportional gain (1) 0|— o
1: Speed control proportional gain (2)
2: Special mode selection
b-1 Selection of restarting after instantaneous power tailure [{0: ON (use) 1: OFF (unused) OFF|— X
b-1 Selection of reverse run inhibition mode (0: Ordinary 0|— bl
1: Inhibition of rotation to reverse direction against command
2: Inhibition of reverse rotation
- Selection of regeneration stall prevention function[0: OFF (unused) 1: ON (use) OFF|— X
- Selection of sequence (PLC) function 0: OFF (unused) 1: ON (use) OFF|— X
- Selection of command input position at 0: Terminal block 1|— X
interlocking 1: Console (SET64 )
2: Digital communication option (RSH64 etc.)
b-16 Speed command input position selection|0: Interlock (by setting of b-15) 1: Terminal block 0|— X
2: Console (SET64 )
3: Digital communication option(RSH64 etc.)
4: Isolated analog input option(ISO64,1064)
5: Input option of BCD(BCD64)
b-17 Selection of operation command input position  [0: Interlock (by setting of b-15) 1: Terminal block o|— X
2: Console (SET64 )
3: Digital communication option(RSH64 etc.)
b-18 Selection of jog command input position  |0: Interlock (by setting of b-15) 1: Terminal block o[— X
2: Console (SET64 )
3: Digital communication option(RSH64 etc.)
b-19 Selection of torque command input position  [0: Terminal block 11— X
1: Analog option(ISO64,1064)
2: Digital communication option(RSH64 etc.)
b-20 Free start max. speed(ED64P mode, 100~150 (% to motor rated speed (A-05)) 100 |% O
ED64V mode only) (Always unchangeable in the time of ED64S)
b-21 Inverter max. output voltage 80~200 (% to motor rated voltage (A-03)) 100] % O

29






