Varispeed-606PB3

PLASTIC-COVERED BOOK-SIZE ALL-DIGITAL
LOW-NOISE INVERTER

MODEL : CIMR-PBA2, -PBE2 (3-PHASE SERIES)
CIMR-PBAB, -PBEB (SINGLE-PHASE SERIES)

Before initial operation read these instructions thoroughly, and retain for future reference

“nsemisaraca



This instruction manual is composed of 2 sections: The first section describes
handling, wiring, operation, maintenance/inspections, troubleshooting and
specifications of the Varispeed-606PB3 series (hereafter called VS-
606PB3). The second section outlines the digital operator (option)
performance, constants, operation, etc.

Before using the VS-606PB3, a thorough understanding of this manual
is recommended.

This manual will be of great help for daily maintenance, inspection and
troubleshooting.

In this manual, “constant (No..%.})” indicates the constant number related
to the contents described in Par. 2.9 “DESCRIPTION OF FUNCTIONS
AND CONSTANTS”.
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WARNING

1) After turning OFF the main circuit power supply, do not touch circuit
components until “CHARGE” lamp is extinguished. The capacitors are still
charged and can be quite lethal.

2) Do not touch the wiring while power is applied to the circuit.
3) Do not check signals during operation.
4) Be sure to ground VS-606PB3 using the ground terminal (G (®).

5) Never connect main circuit output terminals TD (@), T2 @), T3> @) to
AC main circuit power supply.

CAUTION

1) All the potentiometers of VS-606PB3 have been adjusted at the factory. Do not
change their settings unnecessarily.

2) Do not perform any dielectric tests on any part of the VS-606PB3 unit. It is
electronic equipment using semi-conductors and vulnerable to high voltage.

3) Make sure to tighten screws on the main circuit and control circuit terminals or
mount pin connectors of the digital operator without fail.



1 INVERTER VS-606PB3 MAIN UNIT
1.1 PARTS NAMES OF VS-606PB3

The following shows the VS-606PB3 connected with the digital pperator (option).

MTG HOLE

VS-606PB3

DIGITAL DISPLAY SECTION

CONNECTOR FOR
DIGITAL OPERATOR

DIGITAL OPERATOR
JVOP-100 (OPTION)

CONTROL CIRCUIT
TERMINAL BLOCK
(WITH ACRYLIC COVER)

CHARGE LAMP

692-263

REMOTE OPERATOR
SPECIAL CABLE
MAIN CIRCUIT TERMINAL BLOCK (OPTION)
(WITH ACRYLIC COVER) 72616-W3001-01 FOR 1m
72616-W3003-01 FOR 3m



1.2 RECEIVING

This VS-606PB3 has been put through demanding tests at the factory before shipment.

After unpacking, check for the following.

* Verify the part numbers with the purchase order sheet and/or packing slip.

* Transit damage.

If any part of VS-606PB3 is damaged or lost, immediately notify the shipper.

NAMEPLATE DATA

UL Certification for Types 3-phase, 200VAC, 0.25HP (0 2kW)

INVERTER MODEL _’(MODEL CIMR-PBA20P2T  SPEC 20P2T0B | \/ WEIGHT
AC INPUT | AC OUTPUT  WT 20k
INPUT SPEC ——==1 | VOLTS 200-230 Hz 50/60|VOLTS 0-230MAX Hz 0-400 PHASE 3 ~—— OUTAUT SPEC
PHASE 3 AMPS 19 | AMPS 17 KVA 07
LOT NO ———={ LOT NO | sEr NO ~———— SERIAL NO
YASKAWA ELECTRIC CORPORATION

MADE IN JAPAN

* MODEL DESIGNATION

CIMR-PBA20P2T

Inverter
Book-size

Specifications
A Japan domestic standards
E : Europe standards

2 : Three-phase, 200V
B: Single-phase, 200V

* SPEC DESIGNATION

2 : Three-phase, 200V
B Single-phase, 200V

2

oP2

T0

I

Control termnal spec
T- Screw Terminal

Applicable maximum motor output

OP2 0 25HP(0.2kW)

0P4 0.5HP(0.4kW)

to
3P7 : SHP(3.7kW)
* P " indicates a decimal point.

Revision mark
Enclosures
0 - Open chassis type

Control terminal spec.
T Screw Terminal

Applicable maximum motor output

OP2 : 0.25HP(0.2kW)

0P4 - 0 5SHP(0.4kW)

to
3P7 5HP(3 7kW)
“ P ” indicates a decimal point.



1.3 INSTALLATION

1.3.1 Location

Location of the equipment is important to achieve proper performance and normal
operating life. The VS-606PB3 units should be installed in areas where the following
conditions exist.

« Ambient temperature : +14 to 122°F, -10 to +50C.
« Protected from rain, oil mist or moisture.

» Protected from direct sunlight.

» Protected from corrosive gases or liquids.

» Free from airborne dust or metallic particles.

* Free from vibration.

» Free from magnetic noise.

« Protected from high humidity.

» Free from radioactive substances.

» Free from combustibles.

CAUTION

When mounting units in a common enclosure, install a cooling fan or some
other means to cool the air entering the inverter below 113°F 450).

1.3.2 Mounting Space

Install VS-606PB3 vertically and allow sufficient space for effective cooling as shown in
Fig. 1.

039In(1I0mm) 0 39IN(10mm)
UL
OR MORE OR MORE 4 7in(120mm) AR
| 039in0mmY | OR MORE s O
4 |OR MORE !
sl | )
E 3 3=
I:I D FRONT
PANEL
D D T . COOLING FIN
18in(45mm) *
OR MORE f—
- A 47in120mm) <
OR MORE AR
* SPACE OF 18in (45mm) OR MORE TR IIITI ]

NEEDED WHEN DIGITAL OPERATOR
CABLE IS USED

(a) Front View (b) Side View
Fig. 1 Mounting Space
Note : For external dimensions and the panel drilling plan, refer to Par. 1.8.4 “Dimensions

in inches (mm)” on page 23.
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1.4 WIRING

IMPORTANT

Use closed-loop connectors sized for the wire gauge involved.
Connectors should be installed using the correct crimp tool specified by the
connector manufacturer.

Refer to Par. 1.8.3 “Terminals” for details of terminals.

BRAKING RESISTOR OR
BRAKING RESISTOR UNIT (OPTION)

1.4.1 Main Circuit
. . f - OVERLOAD RELAY
1.4.1.1 Main circuit wiring TRIP CONTACT

Connect wiring as shown in Fig. 2. r | = 28_!
— - -
' B1 B2
MCCB !
! MOTOR
[,_M___é R T
Main Circuit Terminal 3PHASE POWER SuPpLY ._z(s)_g“o_m L,:s; S S
Arrangement 2 Lm—t [_vs-eopB3 | ¢ (w)-
ONLY TERMINAL L,(R), L2(S) FOR SINGLE-PHASE] ,
L(R) FLT L(RIFT [OWER SUPPLY (53615 240v) ] GE)
- -A
|-2(S)_FL-§ L2(S) FLT
La(T) [FiT | FLT
T (T
B1 B1 , | FAULT CONTACT
LEA v I s OUTPUT
Ta(W
[Ta(W G(E) 3( G(E)

3-Phase Input Smglle-phase
nput .. . ..
Note: Circuit terminal block screw size is

M4 for models of 0.25 to 2HP (0.2 to 1.5kW),
M5 for models of 3 and SHP (2.2 and 3.7kW).

Fig.2 Main Circuit Wirnng

1.4.1.2 Molded-case circuit breaker (MCCB) and power supply magnetic contactor(MC)
Be sure to connect MCCBs between power supply and VS-606PB3 input terminals €D
@®) @ ®), T3 (). Recommended MCCBs are listed in Table 1.

When a ground fault interrupter is used, select.the one not influenced by high
frequency, and setting current should be 200mA or over and operating time, 0.1 sec or
over to prevent malfunction.

(Example) NV series by Mitsubishi Electric Co., Ltd. (manufactured in and after 1988),
EGSG series by Fuji Electric., Co., Ltd. (manufactured in and after 1984)



Table 1 Molded-case Circurt Breakers and Magnetic Contactors

PBA20P2 | PBA20P4 | PBA20P7 | PBA21PS | PBA22P2 | PBA23P7
Model CIMR-
PBABOP2 | PBABOP4 | PBABOP7 | PBABIPS | PBAB2P2 | PBAB3P7
VS-606PB3 | Capacity kVA | o7 13 2.2 2.8 47 7.5
Rated Output Current A 15 3 5 ' 65 11 175
|
I
Molded-Case Rated 3-phase 5A 5A 10A ' 20A 20A 30A
ircui Current
Circuit Breakers Single-phase|  5A 10A | 20A | 20A | 40A 50A
Yaskawa Magnetic 3-phase HI-7E HI-7E HI-7E | HI-10-2E | HI-10-2E | HI-20E
Contactor Models Single-phase| HI-7E HI-7E | HI-10-2E | HI-ISE | HI-20E | HI-30E

1.4.1.3 Surge suppressor

The surge suppressors should be connected to the coils of relays, magnetic contactors,
magnetic valves, or magnetic relays. Select type from Table 2.

Table 2 Surge Suppressor

Surge Suppressor*
Couls of Magnetic Contactor
and Control Relay Model Specifications Clgge
Large-size
DCR2- 250 VAC
Magnetic n C002417
20(? \V/ Contactors 50A22E 0 5uF+20Q
to
230V Control Relay
MY-2, -3(OMRON) DCR2- 250 VAC
HH-22, -23(Fuy) 10A25C 0 1uF+ 100Q C002482
MM-2, - 4 OMRON)
DCR2- 1000 VDC
400 to 460V Units SOD100B 0.50F+ 2200 C002630

*Made by MARCON Electronics.



1.4.1.4 Wiring
(A) Main Circuit Input/Output

(1) Phase rotation of input terminals €D (®), @2 (®), L3 (@) is available in either
direction, clockwise or counterclockwise.

(2) When inverter output terminals TD (@), (T (), and @3 (W) are connected to
motor terminals @D (@), @2 (©), and @3 (W), respectively, motor rotates
counterclockwise, when viewed from opposite drive end, upon forward run
command. To reverse the rotation interchange any two of the motor leads.

(3) Never connect AC main circuit power supply to output terminals @D (@), @
@), or @ (@®).

(4) Care should be taken to prevent contact of wiring leads with the VS-606PB3
cabinet, for a short-circuit may result.

(5) Insert an L noise filter to the VS-606PB3 output, but never connect power factor
correction capacitor, LC or RC to VS-606PB3 output.

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

(7) Be sure to tighten the main circuit terminal screws.

(B) Wire Size

Table 3 shows wire sizes and types.

Table 3 Wire Sizes
Main Circuit and Fault Contact Circuit

VS-606PB3 Inverter r , 75°C COPPER
Moudel Cap waty Toermunad Symbol (;nmnn L Wire Sice Wire Type
SLrew
CIMR- kVA (AWG) (nm?)
PBU20P2I 07 LRy 124 L3N Tty (V) THW) Bi B2 | M- 14-10 2-5 5
PBUBOP21 G (L) . M4 14-10 2.5 5
; PLE-A 1B LI C M4 16-14 1252
PBU20P4 1 A Li(R) L2S) LYT) rgy) T2(V) THAW) Bl B2 M4 14-10 255
PBUBOP4 1 G (E) M4 14-10 2.5 5§
B s I T - T oma T Thea [ 252
PBU20P7T LI(R) L2S) LYT) Ty T2AV) TAW) Bl B2 M4 14-10 25 5
b I e L e - - -+ Power cable
PBUBOP7I1 G (E) M4 14-10 2-55 600V vinyt
FL1-A LB FLIC 7T TTTTmoTTTTTTo M4 16-14 | 25.2°} Shcathed
1
PBU2IPST LiR)  L2S), L¥T), TuU) TaV), THW) Bi, B2 M4 14-10 2.5 5 | leador
> - T R e iy nliedi it Attt S equivalent
PBUBIPST G (E) M4 12-10 3555
FLT-A FLI-B ILI-C Ma 16-14 1 25-2
PBU22P21 47 Li(R), L2(S), L¥T) Tiy) T2AV), TuW), Bi B2 M5 | 12-8 3 5-8
PBUB2P21 G (E) M5 12-8 3 5-8
FLT-A FL1-B FLT-C M5 16-14 1 25-2
PBU23P7T 78 Li(R), LxS) Lu(T) TiU) T2AV) THW) Bi B2 M5 10-8 5 5-8
PBUB3IP7T G (E) MS 10-8 5 5-8
FLI-A FLT-B FLI-C Ms 16-14 1 25-2

* Terminal @ not provided for single-phase series.

Control Circuit (Common to All Models)

Terminal Terminal 75°C _C__Opper Wire Rar:gc__ Wire Type
Symbol Screw (AWG) (mm*)
1-20 M3 18-14 0 75-2 Twisted shiclded lead with
class 1 wiring or equivalent




Closed-loop Connectors

Wire Range Terminal Closed-Loop
(AWG) (mm?) Screw Connectors
20 0.5 M3 1.25-3 1.25-3
18 0.75 M3 1.25-3 LL*SCREW SIZE
16 1.25 M3 1.25-3
CTTThe T[T M4 | 154 WIRE SIZE
16 1.25 M5 1. 25-5
_____ 14 |2 ..M |23
_____ 14 .2 ..M | 24
14 2 M5 2-5
e 12 | ___ 35 ___L___ M4 | 5.54____
12 3.5 M5 5.5-5
10 55 M4 5.54
T 10 |7 55 [ " M5 | 5.55
8 8 M5 8-5
6 14 M5 8-14
IMPORTANT —~

(

* Lead size should be determined considering voltage drop of leads.
Voltage drop can be obtained by the following equation : select such lead size that
voltage drop will be within 2% of normal rated voltage.
phase-to-phase voltage drop (V) = V3 x lead resistance (Q/km) x wiring distance
(m) X current (A) x 10?3

» Insertion of power supply coordination AC reactor
When the power supply capacity exceeds 600 kVA, connect an AC reactor at the
inverter input side for power supply coordination. This reactor is also effective for
power factor improvement of the power supply.
Refer to Pars. 1.8.5 and 1.8.6 on pages 25 and 26.

 Wiring distance between inverter and motor

If total wiring distance between inverter and motor is excessively long and inverter
carrier frequency (main transistor switching frequency) is high, harmonic leakage
current from the cable will increase to affect the inverter unit or peripheral devices.
If the wiring distance between inverter and motor is long, reduce the inverter carrier
frequency as shown below. Carrier frequency can be set by constant No. 40. For
details, refer to "CARRIER FREQUENCY" on page 55. Carrier frequency is set to
10 kHz at the factory prior to shipping.

Wirning Distance between Up to 30m Up to S0m Up to 100m 100m or more
Inverter and motor

Froquency (ConsanNo, | 1340200 | 10Mzor | Skiizor | 23 Kzar
40 set value) less (© less @ o @ e @




(C) Grounding

Ground the casing of the VS-606PB3 using ground terminal (G) (®).

(1) Ground resistance should be 100€2 or less.

(2) Never ground VS-606PB3 in common with welding machines, motors, or other
large-current electrical equipment, or a ground pole. Run the ground lead in a
conduit separate from leads for large-current electrical equipment.

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

(4) Where several VS-606PB3 units are used side by side, all the units should be
grounded as shown in (a) or (b) of Fig.3. Do not form a loop with the ground
leads.

GOOD GOOD POOR

(@) (b) ()

Fig. 3 Grounding of Three VS-606PB3 Units



1.4.2 Control Circuit Wiring
Control signal is connected with screw terminals.

Fig. 4 shows the relationship between I/O signal and screw terminal No.

Control Circuit
Terminal Arrangement

Notes: 1. Separate the control signal wiring from power lines.

14
18 [ . . . .
Elpeit] 2. Use shielded leads or twisted-pair shielded leads for freq.
—Z—E% setting signal (analog) and ensure sufficient terminal
aYm processing.
6 1219}
—{13}—
720
INPUT OUTPUT]
SIGNAL SIGNAL
TERMINAL TERMINAL
No M.
FORWARD —
RUN/STOP o 1
REVERSE 4 S5l ¢ 2
RUN/STOP P FREQ METER
EXTERNAL { 55 20) CALIBRATION RESISTOR
FAULT ° ! 3 ‘1 RV J0YN20S
o ~120kQ
FAULT —0 O 4 18 -4 3-4=-=-7 /ANALOG OUTPUT 0 TO +10VDC
MULTESTEP D 5 i +_] (STANDARD SETTING IS )
- — _ ; 4
SPEED SETTING 1}—0 0T ¥ OUTPUT FREQUENCY
MULTI-STEP — | 6 FREQ METER
SPEED SETTING 210 O] ¥ M | 3V 1mA MOVING-COIL TYPE
INCHING — 7
MULTFFUNCTION | OPERATION 0 O+ : 5
CONTACT OUTPUT| acee/pECEL L ~—n | | 8 #I:L . —e= } PHC QUTPUT
TIME SELECT o LESS THAN 48V 50mA
! g |SEQUENCE
COMMON 16
50 | SHIELDED LEAD
CONNECTION TERMINAL (G) DIGITAL OPERATOR
10 | ~e— FREQUENCY SETTING (OPTION)
POWER SUPPLY +12V 20mA
FREQ SETTER 13| s FREQUENCY REFERENCE ]
2k (VOLTAGE INPUT) 0-10Vi20kf) [ DI
_1_ P 11 |—e-FREQUENCY REFERENCE =2
4 TO 20mA (CURRENT INPUT) 4-20mA(2500)) a
CURRENT INPUT 12 17 | ANALOG o
1O 606pB3 o=
Fig. 4 Control Circuit Terminals
» Shielded Lead Termination
SHIELDED
SHEATH ARMOR
TO INVERTER SHIELDED ¥
SHEATH TERMINAL ® Never connect

Insulate these parts
with insulating tape
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1.5 OPERATION
1.5.1 Checking before Operation

Check the following items after completion of installation and wiring:

(1) No fault in wiring. Double check that the power supply is not connected to the output
terminals TD (©), @ (@) and T @).

(2) No shortcircuit because of wiring contamination (dust, oil, etc.).

(3) Screws and terminals are tightened. Wiring is provided properly.

(4) Load status is good.

For safe operation, the motor should be uncoupled from the load.
Pay close attention to output current when the motor is operated with the load coupled.

1.5.2 Operation Method

The inverter can be operated in the following two methods:

Operation by external terminal input

Operation by digital operator

The inverter is operated by frequency setter,
operation switches, etc. connected to the external
terminals.

It is set to “Operation by control circuit terminal

input” at the factory prior to shipping. After
completion of control circuit terminal wiring,
operation can be started. Therefore, even without
the digital operator, operation can be performed.

Each set value such as accel/decel time 1s preset
to a value indicated in and after Par. 2.8 (page 38)
at the factory. To change this value, the digital
operator must be connected.

The following will be available by connecting
the digital operator when the inverter 1s operated
by external terminal:

*Monuitoring of output frequency and output current
*Reading and changing of each constant set value
*Checking of the contents at fault occurrence
*Checking of the operation status (FWD/REV run)
Output frequency or output current is displayed in
the digital display section.

POWER INVEBTER
SUPPLY I 606PB3 |
— oM ’

FWD SIGNAL 00—
REV SIGNAL 00—
-l

FREQ f
SETTER .

The inverter is operated only by the digital operator,
by using the digital operator RUN (run command)
key, etc.

Operation is possible by changing the operation
mode to “operation by digital operator” mode
(No0.01=0011). For details, refer to “OPERATION
MODE SELECTION?”, Par. 2.9 (page 43).

Even if the frequency setter or operation switch
is not connected, operation can be easily performed.

Refer to Section 2 “DIGITAL OPERATOR
(JVOP-100)”" (page 27 and beyond) for details of
the operation method.

The digital operator is optional and must be
ordered separately.

VERTER
POWER IN

SUPPLY

MOTOR

D=

I.#ﬁ.__.

i

0
0
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1.5.3 Setting before Operation

Since the standard inverter models are provided with the values indicated in Par. 2.8 (see
page 38 and beyond), the digital operator must be used in order to change the constants
from the initial values to the values in accordance with the load specifications.

(1) Preset values prior to shipping

The following describes the functions and initial constant set values which are often used
for operation.

(a) Output frequency and accel/decel time
For details, refer to the item of “ACCEL/DECEL TIME SETTING” on page 47.

60

OUTPUT
FREQ
(Hz)

107 | 10"
ACCEL TIME DECEL TIME
Fig. 5 Output Frequency and Accel/Decel Time

(b) Frequency setting signal and (c) V/f characteristics
output frequency For details, refer to “V/f
For details, refer to Par. 2.6.1 “Adjustment of CHARACTERISTICS
Frequency Setting Value, Output Frequency SETTING” on page 45.

Bias (No.23) and Gain (No.22)” on page 35.

60 200
i
I
|
UTPUT OUTPUT |
(F)‘REQ VOLTAGE !
(Hz) % :
E
|
12 i
15 }
0 015 60
FREQ SETTING VOLTAGE (V) OUTPUT FREQ (Hz)
Fig. 6 Frequency Setting Signal and Fig. 7 V/f Characteristics

Output Frequency

(2) Motor rated current setting

Since the inverter is provided with an electronic thermal overload to protect the motor
from overheating, the motor should be programmed into rated current value described on
the motor nameplate to constant (No.19). YASKAWA standard 4-pole motor current
value is set as the initial value. For details, refer to “ELECTRONIC THERMAL
OVERLOAD FUNCTION” on page 48.

Note : Provide a thermal overload relay or thermal protector when more than one motor is operated
simultaneously.

12



1.5.4 Checking Points at Test Run

Turn ON the power supply after checking that the FWD (or REV) run signal has been
turned OFF. Perform test run as described below and check the operation status.

( POwERON )

OPERATION BY
CONTROL CIRCUIT *
TERMINAL INPUT OPERATION BY DIGITAL * Refer to Section 2 “DIGITAL
(FACTORY SETTING) OPERATOR OPERATOR?” (page 27 and
[} beyond) for details of the
“0 b . « Enter the program mode (depress operation contents.
Operation peration by contro PAGA!
Method | circuit terminal” mode is key) and set No.01 da>ta to
Selection | set prior to shipping. 0011 by using [Z],[Z] or key.
Then depress m key.
*Turn ON FWD or REV | *Enter the dnve mode (depress
run signal.
. After setting frequency set value
Operation | *Tum the frequency required for operation by using

setter knob slowly to

E],[Z] or key, depress

the right to increase the

value fully. key.
*Depress key.
*Turn the frequency When output frequency
setter knob slowly to 1s reduced to 1.5Hz,
. the left to decrease ini
D * DC injection brake 1s
Stopping value fully. cpress key applied for 0.5 second
«Turn OFF FWD or REV and the motor stops.
run signal.
CHECK POINTS

(1) Motor rotation is smooth.

(2) Motor rotating direction is proper.

(3) Motor does not have abnormal vibration or beat.
(4) Accel/decel is smooth.

13



1.5.5 Inverter Monitor Display

The inverter display unit (3-digit LED) provided for the standard models has the
following display, disregarding the modes (drive mode, program mode).

Display contents can be selected by the 1st digit of constant 21 monitor selection. For
details, refer to “DIGITAL DISPLAY UNIT AND MULTIFUNCTION ANALOG
OUTPUT MONITOR SETTING” on page 49.

POWER ON|
1st digt of {“0”: Output frequency No mimus display even in reverse run. )

constant No.21 | «y». Ouut current ~ Less then 100Hz : Displayed in the units of 0.1Hz -
P 100Hz or more : Displayed in the units of 1Hz OUTPUT FREQUENCY DISPLAY |
Output frequency :58 & Less than 10 A : Displayed n the units of 0.1A = | OR OUTPUT CURRENT DISPLAY |

Output current :5 8A  10A or more : Displayed n the units.of 1A Fault Fault
Reset Occurrence
Protection/Alarm Display PROTECTION/ALARM DISPLAY |
- |
PRECAUTIONS

(1) The motor does not start up if both FWD and REV run signals are turned ON
simultaneously. If they are turned ON simultaneously during run, the motor stops
according to the stopping method selection of constant (No.01) 3rd digit.
(Deceleration to a stop is selected for factory setting.)

(2) When output frequency is reduced to 1.5Hz (preset value prior to shipping) at
deceleration, the DC injection brake operates for 0.5 second (preset value prior to
shipping) and metallic noise is generated by the motor. However, this noise is
normal. To eliminate this noise, refer to “DC INJECTION BRAKING” on page 50.

(3) If a fault occurs during acceleration or deceleration and the motor coasts to a stop,
check the motor stopping position and then the following items. For details, refer
to Par. 1.7 “FAULT DISPLAY AND TROUBLESHOOTING” on page 16.

» Load is not excessively large.
* Accel/decel time is long enough for load.
Resetting must be performed by fault reset input signal (or key of the digital

operator) or by turning OFF the power supply.

14



1.6 MAINTENANCE
1.6.1 Periodical Inspection

VS-606PB3 requires very few routine checks. It will function longer if it is kept clean,
cool and dry, while observing the precautions listed in “Location”(Par. 1.3.1). Check for
tightness of electrical connections, discoloration or other signs of overheating. Use Table
4 as the inspection guide. Before servicing, turn OFF AC main circuit power and be sure
that CHARGE lamp is OFF.

Table 4 Periodical Inspection

Component Check Corrective Action
External terminals, unit | Loosened screws Tighten
mounting bolts, connec-
tors, etc. Loosened connectors Tighten
Blow with dry compressed air of 39.2 X 10*
Cooling fins Build-up of dust or dirt to 58.8 X 10* Pa [57 to 85 psi (4 to 6kgecm?)]

pressure.

Accumulation of conductive dust

Clean the board.

Printed circuit board or oil mist. If dl:lst and oil ?annot be removed, replace
the inverter unit.
Abnormal noise or vibration.
. Whether the cumulative .
Cooling fan Replace the cooling fan.
& operation time exceeds 20,000 P &
hours or not.
Blow with dry compressed air of 39.2 X 10*
Power elements Accumulation of dust or dirt to 58.8 X 10* Pa [57 to 85 psi (4 to 6kgecnt)]
pressure.
Smoothing capacitor Discoloration or odor Replace the capacttor or inverter unit.

15




1.6.2 High Voltage Test

Use an insulation resistance tester (S00V) to conduct insulation resistance test (high
voltage test) on the main control circuit as described below.

(1) Remove the inverter main circuit and control circuit terminal wiring and execute the
test only between the main circuit terminals and ground [ground terminal @ ®)] as
shown in Fig.8.

(2) The equipment is normal with the insulation resistance tester indicating 1IMQ or more.

Fig.8 High Voltage Test

Note : Do not conduct high voltage test on the control circuit terminals.

1.7 FAULT DISPLAY AND TROUBLESHOOTING

If a fault occurs and the inverter functions are lost, check for the causes and provide
proper corrective actions, referring to the following checking method.

Contact your YASKAWA representative if any fault other than described below
occurs, if the inverter itself malfunctions, if any parts are damaged, or if you have any
other problems. A list of the YASKAWA representatives is available on the last page.

1.7.1 Checking of Causes

The inverter has protective functions to protect it from faults such as overcurrent or
overvoltage. If a fault occurs, the protective functions operate to shut off the inverter
output and the motor coasts to a stop. At the same time, the fault contact signal is output.

When the protective functions operate, the digital display unit displays a fault shown
in Table 5. Also when the digital operator is used, the same display except for control
function faults [indicated in ( ) in Table 5.1] is provided.

Operation can be restarted by turning ON the fault reset input signal (or key of
the digital operator) or turning OFF the power supply once.
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Table 5 Fault Display and Contents

Fault

(Control Func-
tion Fault)

L EPF LT

Inverter control functions are
broken down.

. Contents Possible Cause/Corrective Actions
Display

The following causes can be considered: inverter

ocC Inverter output current output side short-circuit, excessive load inertia (J),
£ excessively short setting of accel/decel time,[constant
exceeds 200% of rated . ;

(0\"31'0“1’1’6“0 current. (No.09 to 12) ] special motor use, motor start during
ou ; coasting,start of motor with larger capacity than inverter,

(Momentary action) inverter output side magnetic contactor ON/OFF.

Reset after finding the cause.
*4

GF Inverter output side is Check that the motor or load side wiring is not
(Ground Faul) rounded rounded

GF g : 8 :
oV Main (cllrg-l;l(;\l/) C voltage Decel time setting is not sufficient,[constant (No.10,
(Overvoltage)| ;)écee § o or more 12) ] or minus load (elevators, etc.) is decreasing.

re;::::a?iv:)::?::;;efrom Increase decel time or connect a braking resistor

Ou motor. (option).

Undervoltage status is entered. | Input power supply voltage is reduced, phases are
uv [Main control DC voltage opened or momentary power loss occurs, etc.
(Undervoltage) | becomes approx. 210V orless | Check the power supply voltage, or check that main
'y ¢ (3-phase) or 170V or less circuit power supply wiring is connected properly or
s s (single-phase)] P PPy P

ge-phase)j. terminal screws are tightened well.
OH ) Thermistor detects temperature | Load is too large, V/f characteristics are not proper,
Cooling F g 2

(Cooling Fin | pge caused by inverter overload| setting time 1s too short or ambient temperature
Overheat) operation or intake air exceeds 113°F (45°K) , etc. Correct load size, V/f set

o termperature rise. value [constant (No.02 to 08) ] or intake air temperature.
(Fuse Blown)

(Dagital display | Main circuit fuse is blown. Replace the inverter

1s extinguished.)

OL1 . .

(Motor Motor overload protection Correct load size, operation pattern or V/f set value

i No.02 to 08) ].
Overload) operates because of electronic | [constant ( .
. thermal overload. Set the rated current value described in the motor

= TS nameplate to constant [No. 19].

OL2 I load

(Inverter nverter (l))ver oa p; o:ectlon. Correct load size, operation pattern or V/f set value
Overload) olf)eratels ec&llusg ot electroniC | reonstant (No.02 to 08) ].

2 thermal overload. Recheck the inverter capacity.
ol
*
OL3™1 Motor current exceeding set Check the machine using status and remove the
Overt . P g .

(Overtorque | yapye js applied because of cause. Or increase the set value up to the machine
Detection) machine fault or overload. allowable value [constant (No.38) ].

ol 3

EF3 Inverter accepts external fault
(External Fault)| input from external circuit. Check the external circuitry (sequence).

EF3

CPF™3

Turn OFF the power supply once and then turn it ON
again. If the fault still exists, replace the inverter.

*1 : For OL3 (overtorque detection), fault display or alarm display can be selected according to the constant
(No.37) setting. For details, refer to “OVERTORQUE DETECTION FUNCTION” on page 54.

*¥2:CPF ~ digital operator display contents

*3 : For details of CPF (control function faults), refer to Table 5.1.

*4 : Ground fault display 1s provided only with model CIMR-PBE.
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Table 5.1 Details of CPF~  Display

Fault

Display Contents Possible Cause/Corrective Actions
Di s(;:){:;'-(i)sooff Initial memory fault 1s
CPFEC detected. Turn OFF the power supply once and turn 1t
Fault 1s not ON again. If the fault stll exists, replace the
displayed. Transmission error inverter
CPFOO 1s detected.

CPF-01
Daspl ff.
Lls'g;yals:;) ROM fault 15 detected Turn OFF the power supply once and turn 1t
Fault . ON again If the fault still exists, replace the
d?sl;)lal;eréo Transmission error mverter
(CPFo ",) 1s detected.

Record all data, and then make 1nitialization.

CPF-04 Tum OFF the power supply once and turn 1t
FO4Y Constant fault 1s detected. ON again. If the fault still exists, replace the
EPFCH) mverter. For imtialization of constants, refer to|
Par. 2.5.1 “Constant Initialization” on page 34.
CPF-05 Turn OFF the power supply once and turn 1t
FOS AD converter fault 1s detected. | ON again If the fault stll exists, replace the
CPFOS) inverter.
CPF-07 Turn OFF the power supply once and turn 1t
(4] Thermistor fault 1s detected. ON again. If the fault still exists, replace
CPFTT the inverter.

Note : Display in ( ) belongs to the digital display section.

1.7.2 Alarm Display and Self-diagnosis

Fault

. Contents Possible Cause/Corrective Actions
Display

EF (Simultaneous
Input of FWD and| Both FWD and REV commands

'}?ﬁ%’?ﬂ’&'ﬁ” are “closed” for 500ms or more. Check the sequence circurt
External baseblock signal 1s
BB accepted. (Pay attention since

(External operation restarts by releasing

the external baseblock signal.)
Baseblock) For the external baseblock signal,

Bb blinks. | rofer to “MLTIFUNCTION

Check the sequence circuit

CONTACT INPUT FUNCTION

SELECTION” on page 52.
gi\rlcfll:fam Main circuit DC voltage is Check the power supply voltage,
Und Itage) reduced less than detection level | main circuit power supply wiring

CIVOllage)l when inverter is not outputting. connection or terminal screw tightening.
LJusblinks.
OL3 Motor current exceeding the set Check the machine using status and remove
(Overtorque value flows due to machme fault the cause. Or increase the set value
Detection) [constant(No.38)] up to the machine
. or overload.

ol 3 blinks. allowable value.

Note : For OL3 (overtorque detection), fault display or alarm display can be selected according
to the constant (No.37) setting. For detatls, refer to “OVERTORQUE DETECTION
FUNCTION?” on page 54.



1.7.3 Corrective Action for Motor Faults

Table 6 shows the check points and corrective actions of motor faults.

Table 6 Motor Faults and Corrective Actions

Fault

Check Point

Corrective Action

Motor does not rotate.

Power supply voltage 1s
applied to power supply
terminals @ ®), © ®).,
O @

(Check that charge lamp 1s on.)

*Turn ON the power supply.

*Turn OFF the power supply
and then ON again.

*Check power supply voltage.

*Check that termunal screws
are tight.

Voltage 1s output to output

terminals @M @), D @),
O®).

(Use rectifier type voltmeter.)

*Turn OFF the power supply
and then ON again.

Load is excessively large.
(Motor is locked.)

Reduce the load. (Release the
lock.)

Fault is displayed.

Check according to Par. 1.7.1

FWD or REV run command i1s
entered.

Ccrrect the wiring.

Frequency setting signal 1s
entered.

«Correct the wiring.
*Check frequency setting
voltage.

Operation (method selection)
mode setting 1s proper.

Check the operation method
selection mode {constant(No.01)]
by using the digital operator.

Motor rotating direction 1s
reversed.

Wiring of output terminals (TD
O). T and T WD) 15

correct.

Match them to the phase order
of motor @ (@) , @ @) and
DW®.

Winng of FWD and REV run
signals 1s correct.

Correct the wiring

Motor rotates but variable
speed 1s not available.

Winng of frequency setting
circuit is correct.

Correct the wiring.

Operation (method selection)
mode setting 1s correct.

Check operation method
selection mode [constant
(No.01)] by digtal operator.

Load 1s not excessively large.

Reduce the load.

Motor r/mn is too high (low).

Motor ratings (number of poles,
voltage) are proper.

Check the specifications and
nameplate.

Accel/decel ratio by speed
changer (gears, etc.) 1s correct.

Check speed changer
(gears, etc.).

Maximum frequency set value
1S correct.

Check the maximum
frequency set value
[constant (No 02)]

Voltage between motor
terminals 1s not excessively
reduced. (Use rectifier type
voltmeter.)

Check V/f characteristic
set value [constant (No. 02
to 08)].

Motor r/min 1s not stable during
operation.

Load is not excessively large.

Reduce the load.

Load vanation 1s not
excessively large.

*Reduce the load vanation.
*Increase the inverter or motor
capacity.

3-phase power supply
15 used

Connect an AC reactor to
the power supply if single-
phase power supply 1s used.
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1.8 SPECIFICATIONS
1.8.1 Specifications

Inverter Model 3-Phase 20P2T 20P4T 20P7T 21P5T 22P2T 23P7T
CIMR-PB, |~ Single-Phase BOP2T BOPAT BOP7T BIPST B2P2T B3P7T
Max _Apphicable Motor Output Hp(kW)*1 025(02) 05(04) 1(075) 2(15) 3(22) 5037
., | Inverter Capacity kVA 07 13 22 28 47 75
£ [Rated Output Current A 15 3 5 65 11 175
-§ Max C Output Current*2 A 17 34 56 73 124 196
g & [Max_Output Voltage 3-Phase, 200 to 240V (Proportional to input voltage)
Max Output Frequency 400Hz (available with constant setting)
>
;g 2::3;::;' Voltage and 3-Phase 200 to 230V, SOHz/60Hz Single-Phase 220 to 240V, S0Hz/60Hz
g | Allowable Voltage FI +10%
& | Allowable Frequency Fluctuation 5%
Control Method Sine wave PWM
Frequency Control Range 0 1 to 400Hz
g f&"ﬁ:ﬁﬁ?ﬂ:ﬁ ;e) Digital command 001% (+14 to 104°F, -10t0 40C)  Analog command 0 1% (77 £18°F, 25 £10°C)
§ Frequency Setting Resolution Digital operator reference 0 lHz Analog reference 0 06 Hz/60 Hz
g Output Frequency Resolution 01Hz
O [ Overload Capacity 150% rated output current for one minute
IE Frequency Setting Signal 0 to 10 VDC (20 k), 4 to 20 mA (250Q)
S Accel/Decel Time 0 1 to 600 sec (Accel/Decel ime setting independently)
Braking Torque Approx 20% (Up to 150% possible with op 1 braking exterrially d) Braking transistor built-in|
V/f Charactenstic Possible to set any of V/f pattern
Stall Prevention Level Possible to set op g current
I Overcurrent Motor coasts to a stop at approx 200% of inverter rated current
Ground Fault*3 Protected by electronic circuit
Overload Motor coasts to a stop for 1 at 150% of inverter rated output current
2 |Motor Overload Protection Electronic thermal overload relay
% Overvoltage Motor coasts to a stop if converter output voltage exceeds 410V
E y
‘5 |Undervoltage Simgie-phate! Stops when mm cireait DO solagbis appeon. 170V or ess
g Momentary Power Loss Stops 1f power loss 1s 15ms or longer (setting prior to shipping) (operation after y from
g tary power loss up to approx 2 ds by sel of op mode )*3
Cooling Fin Overheat Protected by thermustor
Power Charge Indication Charge lamp stays ON until bus voltage drops below 50V
Operation Signal Forward op /R P by separate commands
1 | External Fault Output stops by external fault input
§, Fault Reset Releases protection while the function 15 operating
2 Multifunction Sctiing Possible to set max 9 speed
g _‘_é" Multifunction Mulufunction contact input  two of the following signals available to szlect
g Input Selection Multispeed command 3, jog operatton, accel/decel ume select, 3-wire sequence, external coasting stop
§ = | Operation State Multifunction contact output  two of the following signals available to select
A Eﬂ (Photo-coupler output) During running output, zero speed, agreed freq 'y, output freq y2s¢ tting value, duning overtorque detection
£ [°? | Fault Contact 1 NO/NC contact output
é' The following lable fi y ref bias/, upper/lower frequency himit, DC injection
Built-in Function braking current/ume at summglstoppmg full ic torque boost, frequency meter calibrating gam,
auto restart pt. pr q S-curve l/decel
Z,,if,‘,‘,',';";‘;,:,?"“” Displays output frequency or output current and contents at protective function operation
Monitor Dagital Operator
Display (Option) Dasplays set freq Y, output freq 'y, output current, direction of rotation , and the fault status
Function Analog Output Monitor Analog output (0 to 10VDC) Possible to select output freq 'y or output current
Protective Configuration Open ch
Cooling Method Self-cooling Forced cooling
Mass Ib(kg) 4 4(2) | 44(2) I 66(3) | 6 6(3) 13(6) | 13(6)
_ | Location Indoor (protected from corrosive gases and dust)
% .| Ambient Temperature +14 to 122°F (-10 to +50TC) (not frozen)
g g Storage Temperature*4 -4 to 140°F (-20 to +60°C)
EE Humidity 90% RH (non-condensing)
e Vibration Up to 9 81m/s? (1G) at less than 20Hz, Up to 1 96m/s* (0 2G) at 20 to 50 Hz

*1. Our standard 4-pole motor 1s used to determine applicable motor output.

*2- Allowable values for the applications not requiring overload.

*3: To select “continuous operation after momentary power loss”, set constant (No.46}) 1st digit to “1”.
Continuous operation 1s available for up to 1 second for models of 1HP (0.75kW) or less or up to 2 seconds for
models of 2HP (1.5kW) or greater.

*4. Temperature during shipping (for short period)

*5- Ground fault protection 1s provided only with model CIMR-PBE
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1.8.2 Connection Diagram

BRAKING RESISTOR UNIT OR
BRAKING RESISTOR
(OPTION)

OVERLOAD RELAY
TRIP CONTACT

)
P B

—
200 TO 230
ONLY TERMINALS L,(R) AND LRI—C_C LA
Lo(S) FOR SINGLE-PHASE  LdS—5 & La4S)
POWER SUPPLY LM—E8 LM VS-606PB3
220 TO 240VAC, 50/60Hz
FORWARD
RUN/STOP  —— . IJ';
REVERSE
|RUN/STOP ~— ) b
EXTERNAL —° ° teo, =3 _ _., ANALOG OUTPUT 0 TO +10VDC
FAULT INPUT ) R - T3l === =1 U STANDARD SETTING IS
FAULT RESET ol 41 “OUTPUT FREQUENCY"
muLTisTER © O 4 “'—7!"__' ‘ FM - FREQ MET
SPEED REF 1 o_ 5 L ! \_/ 3V imA MOVING COIL TYPE)
SPEED REF 2 — | FLT-A
tiee . ° 1 6 —O0 O FAULT CONTACT OUTPUT
|OPERATION 55 ! ! ; FLT-B | | CONTACT CAPACITY
ACCEL/DECEL ' MULTI-FUNCTION LESS THAN 1A FOR 250VAC
TIME SELECT 5% H CONTACT INPUT AND 30 VDC
L SEQUENCE FLT-C AL OPERATOR
T COMMON TERMINAL (OV)
SHIELDED LEAD ]
CONNECTION =Tam
TERMINAL 5
1k FOR SPEED REF a
” S el 10 i?‘%‘?o?..‘i””“ 1 (=]
o F
070 -+10V, 13 0 ToAOV B0KY
FREQUENCY REF 1470 20 Al ! (VOLTAGE INPUT) - OPEN
_____ i —--O 11 FREQUENCY REF 1COLLECTOR 1| MULTI-FUNCTION
P TP i 12 470 20mA (2500 OUTPUT OPEN
T CURRENT\ _| 15, COLLECTOR
INPUT - K: I[ iopsu LESS THAN 48V 50mA
! 1 tCOLLECTOR
L 1612
Notes:
l A Y -
1. _._._"‘" indicates shielded leads and jf;: twisted-pair shielded leads.

;

2. External terminal (10) of +12V has maximum output current capacity of 20mA.

3. Terminal symbols: © shows main ciucuit; O shows control circuit.

4. Control circuit terminals () and (3 reference values are added in the inverter.

* Set overload relay when using braking resistor (type ERF-150W1J).
Also, use sequencer to break power supply side on overload relay trip contact when using braking
resistor or braking resistor unit.
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1.8.3 Terminals
 MAIN CIRCUIT

Terminal Description
LI(R) Main circuit power nput
L2(S) “L 17, “L2" are used for single-phase input
L3(T) specifications
TIU)
T2(V) Inverter output
T3(W)
Bl
B2 Braking resistor or braking resistor umit connector
FLT-A Contact capacity for tault signal output 3-phase Single-phase

“Closed” between A and C at fault
*“Open” between B and C at fault Main Circurt
FLT-B 250VAC 1A or less Terminals

FLT-C 30VDC 1A or less

G(E) Grounding (ground resistance should be 100
ohms or less)

« CONTROL CIRCUIT (FACTORY SETTING PRIOR TO SHIPPING)

Classitication| Terminai Signal Function Description Signal Level
- Forward run when
Forward opcration- " "
1 stop signal ;:;:_:':l".l stop when
2 Reverse operation- R"l"ef\;-‘ l'll:l thl?
stop signal . g;:‘:‘ stop when
Fault when closed”
External tault input normal when * open
4 Fault reset input Reset when closed”
s x'“hl"*wp speed Eftective when closed
Sequence Mul 3 Photo-coupler mnsulation
cque C -
Inp‘ul Srenal 6 m'u l2' step spee Ettecuive at “closed nput +24 VDC 8mA
7 Jog command Jog run when| Mulufunc- ! 8 14
closed tion 215
Sceond contact T—"— s
accel/ nput =110} —
8 Accel/decd time decel hme | two 4117
seleet etfective [ signals Ti 18
when available S o8]
closed 1o select *1 619
S — 13—
cquence control 7120
9 input common -
terminal
91211
Powecr supply Speed re .
) > R & peed ret power +12V (Allowable current
1 :t';""“ al for speed | oty 20mA max ) Control Circuit
Terminals
13 0 to +10V/100% freqg 0 to +10V (20k2)
Analog - I requency act
Input Signal 11 4 to 20mA/100% treq | 4 10 20mA (250€2)
12 Common terminal ov _
17 tor control circunt
Connection to
20 shicld sheath of - -
signal lead
‘L level
14 During running when
runming
Mulutunc-
tion
Scquence contact
O\ﬂpul ‘L’ level |output Open collecior output
Signal when set :"’;’“h +48V 50mA or less
15 :L-'.I?:llcmy agreed Ireq = available
* output 1o select *2
fhieg s
obtamud
16 Open collector output common
010 10V/ maximum
3:;":.% 8 Frequency metes output frequency Oto 11V max
< "" N Possible 1o seleat 2mA or less
B 19 Common current meter output *3

*1 - For details, refer to “ MULTIFUNCTION CONTACT INPUT FUNCTION SELECTION ™ on page 52
*2 _ For details, refer to “ MULTIFUNCTION CONTACT OUTPUT FUNCTION SELECTION ™ on page 53
*3  For details, 1efer to ** FREQUENCY / CURRENT METFR CALIBRATION * on page 53
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1.8.4 Dimensions in inches (mm)

(1) CIMR-PBA20P2T TO -PBA21P5T, CIMR-PBABOP2T TO -PBAB1PST
[0.25 TO 2HP (0.2 TO 1.5kW)] TG HoLE _ [T gy

'{}Amd : £ I"“ g DIGITAL
DOC000  Claog i connecwn
I uuuunu 3 conTROL
| 00000 0D AL M
() g ]
& MAIN CIRCUIT
: l TERMINAL M4
TOIN: om0
O, ez 0.25HP (0.2kW) 1HP (0.75kW)
0 0.5HP (0.4kW) 2HP (1.5kW)

(2) CIMR-PBA22P2T, -PBA23P7T, CIMR-PBAB2P2T, -PBAB3P7T [3/5HP (2.2/
3.7kW)]

MTG HOLE
M4x4

‘ a;,§ CONNECTOR
! ®| conTROL
! eed | CIRCUIT
T TERMINAL M3
’ Ef | MAIN CIRCUIT
H |- TERMINAL
! ] Ms
! g
i_ 692 260
‘ 3HP (2 2kW) / 5HP (3 7kW)
Max Applicable Dimensions 1n inches (rnm)
Motor Output HP (kW) v Wi w2 w3 H H1 D DI D2 L
025/05(02/04) 28(70) | 16(40) | 04¢10) | 12(30) |99(250) | 9 5(240) | 69(174) | 6 9(174) | 14(33) | —
12(075/15) 28(72) | 16(40) | 04(10) | 12(30) |9 9(250) |9 5(240) | 9 1(230) | 6 6(167) | 14(33) | 25(63)
352237 59(150) [47(120) | 06(15) | —  [99(250) |9 5(240) |9 1(230) | 6 5(165) | 14(33) | 2 6(65)
Panel drilling plan for mounting cooling fin outside the board
(1) 1/2HP (0.75/1.5kW) (2) 3/5HP (2.2/3.7kW)
FOR USE OF
ATTACHMENT Panal Cutout Packing Size Panal Cutout Packing Size
( OPTION) Size Size
16 ey '(2_'5' (?4:5_?:! lg‘g 5
~g Euosn oF| g PACKING a4 _13] PACKIN
= [PANEL L/ ATTACHMENT T mﬁmﬁ%%ﬁﬁg I (EEEU’??RED
2.5 e 3|8 g o (!%’Lffé‘..‘éi’t,im ), paNEL |98 8
=8| %) g, S o a o &
Ik L5 I 2‘!}‘; HOLE 4o SsMTEHOLE ; l ll 4 M4 MTG HOLE
gl | LLCUREE s Lunzml g"

o~
- © o3
™
ATTACHMENT

(OPTION)

58150 jo 4-45 MTG HOLE

* Contact your Yaskawa representative
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* Mounting Procedures for Cooling Fins Outside the Board (mounting on control
board of enclosed type)

(1) 1/2HP (0.75/1.5kW) [Optional attachment (code No. SFAT 32903) is needed.]
Mounting Procedure for Attachment

INVERTER UNIT

Py
t @?
® Remove four screws @ As shown above, @ Mount unit @ The procedure Is
© on the lower part instert unit mounting mounting legs @ completed by
of the inverter unit, legs ® and ® into and @ described in ti%htening
and remove inverter the inner side of @ and attachment attachment ® and
unit mounting legs attachment ® ® together. unit mounting legs
@and®. opening. (Mount @ and ® on the
the mounting legs inverter unit with

in the correct attachment screws
position.) .

(2) 3/5 HP (2.2/3.7kW)

INVERTER UNIT

® Remove eight screws © @ As shown above, rotate @ Mount eight screws ©
from the inverter unit, unit mounting legs ® again to complete the
and remove unit and ® by 180°. procedure.

mounting legs ® and ® .

 Mounting Procedures for Cooling Fins Outside the Board to Enhance Adhesion
between Inverter Unit and Panel (mounting on control board of totally-enclosed
type)

In addition to above procedures, use packing shown in
panel drilling plan. Then apply sealing to adhesive part
between attachment [below 2HP (1.5kW)] or unit
mounting legs [3/SHP (2.2/3.7kW)] and mnverter unit.

Apply sealing at this part
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VS-606PB3 Calorific Power
* 3-phase Series

» Single-phase Series

Type CIMR-PBA20 | OP2T | OP4T | OP7T | tP5T | 2P2T | 3P7T Type CIMR-PBABO | OP2T | OP4T | OP7T | 1P5T | 2P2T | 3P7T
Inverter Capacity (kVA)| 07 | 13 | 22 | 28 | 4 7175 Inverter Capacity (kVA)| 07 | 13 | 22 | 28 | 47 | 75
Rated Output Current (A)] 15 3 5 65 1 175 Rated Output Current (A)} 15 3 5 65 11 | 175

Cooling fin | — - 25 40 99 | 193 Cooling fin | — — 25 40 | 103 | 205
Heat (wy [lnerunt | 21 | 35 | 37 | 48 | 37 | 59 Heat () [nerunt | 25 | 43 | 47 | 61 | 49 | 8
Total power| 21 35 62 89 136 | 252 Total power| 25 43 72 101 152 | 289
Fin Cooling Method Self-cooling Externally- Fin Cooling Method Self-cooling Extomaly-
1.8.5 Optional Units
Model Installing
Name (Code No.) Function Position Reference
Operation sequence, all function selection
Digital JVOP-100 and constant setting are available. Separatel
Opgerator (73041-00100) | Frequency setting or display of output ms‘:alled Y | TOE-C736-50 3
frequency, output current and faults 1s also
possible.
FXCIUNVCC El’" (l7m26cld6bl\?v 3001-01) This extension cable 15 used when the digital
ension Labie - - operator 1s used — ¥ ~
for Dagital 3m cable L‘éf,gth Imor3m TOE-C736-50 10
Operator (72616-W3003-01
An exclusive control panel for remotely
VS Operator N setting frequency and for turning the unit
(Small Plastic JVOP-95- ON/OFF using analog commands (distance | Separately _
Version) (73041-0905X- up to 50m). installed
Scale on the frequency indicator. 60/120Hz,
90/180Hz
An exclusive control panel for remotely
VS Operator | JVOP-96- * setting frequency and for turning the unit
(Standard (73041-0906X- )| ON/OFF using analog commands (distance Separately _
Version) up to 50m) installed
Scale on the frequency indicator: 75Hz,
150Hz, 220Hz
Braking LKEB- Shortens the motor deceleration time by Separately
Resistor Unit | (72600-K 0)| causing the regenerative energy to be nstalled TOE-C736-50 5
consumed through the resistor.
Brakin Shortens the motor deceleration time by Separatel
Resnstogr ERF-150WJ causing the regenerative energy to be msrt’alled y —
consumed through the resistor.

* The types of frequency indicators are to be shown 1n the box after the model name and the number.

Frequency Indicator

(max scale) Model | Code No
75H7 , o
150Hz 3 02
220Hz 3 03
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1.8.6 Peripheral Units

‘Model
Name (Code No.) Function
VS System Module JGSM- Precise and complex drive system control.
~* | Available 1n 15 types.
Frequency Meter DCF-6A
Frequency Settin Provided with VS operator as standard.
Frgguengy Meterg Available as separate components for remote control from several
Adjusting Potentiometer — locations.
Frequency Setting Knob
ETX00304 "
. (1kQ) Install at control circuit terminal for the calibration of frequency meter
Potentiometer ETX00305 _.. | or ammeter and frequency reference.
(20kQ)

*Motor noise reduction.
AC Reactor UZBA- . | «Starting torque improvement.

For motors exceeding the inverter horsepower.
Radio Noise HE. LF Use a radio noise filter to ehiminate radio wave interference.
Protective Filter ’ It 1s provided at nput termunals of the inverter main circuit.
Molded-case Circuit NF Installation of MCCB at power supply will protect the inverter
Breaker (MCCB) ' connection.
?lﬂ\f ?etic Contactor HI. E | MCis required on inverters using the dynamic braking function.

Absorbs surge currents by opening and closing of magnetic contactors
Surge Absorber DCR2- |, and control relays. Must be mstalled on magnetic contactors or control

relays near the inverter.
Output Voltmeter SCF-12NH | Voltmeter for PWM mverter.
Isolator DGP Isolates the inverter input and output signals to reduce induced noise.

Note : Contact your YASKAWA representative for further information.
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2. DIGITAL OPERATOR (JVOP-100) (OPTION)

The digital operator can perform operation sequence, function selection, constant setting,
operation status monitor and display of fault contents by connecting it to the inverter by
using the exclusive-use extension cable (option).

Function List Par. | Page

For reading (read-out) or setting (write-in) of functions or constants 2.3 30
For digital operator single-unit operation 24 33
For changing set value to factory setting again 25.1-| 34
For function or constant write-in prohibit 252 34
For adjustment of relation between frequency reference and output 2.6.1 35
frequency

For calibration of frequency meter or ammeter (externally connected) 26.2 36
For monitor function use 2.7 37
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2.1 INSTALLATION

There are two installation methods for the digital operator : Connecting exclusive
extension cable for hand operation and mounting on the housing panel.

The digital operator can be installed or removed while current is applied or during run.

(1) Handy operation by extension cable

* Make sure to mount the cable on the invertor.

692-263

(2) Mounting on housing panel

0728
1185)

oon
2-M4 08| 06 OK%?
MTG HOLE 2 o .
é’— g2 r"" » Cut the housing panel and mount the operator
- - g | shown on the left.
| =~
PANEL g
cutouT |l &l @
IR -t
vose 1 967:002(5p203) 3‘;" r
225" 2303(585) ?20219) L J
.

(10

Note: Do not use any other cables than the exclusive extension cables.

Two types of cables are available: 1m and 3m long.
(Refer to Par. 1 8.5 “ Optional Units ” on page 25.)
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OPERATING SECTIONS

2.2 DESCRIPTION OF DIGITAL OPERATOR DISPLAY AND

:Mode Display LED -----rrmormmormsemmares e cees 1

Red lamp hghts in DRIVE mode and hghts off in

PRGM mode

Red lamp hights at FWD run I

Red lamp hghts when controlled by external terminal commands
SEQ When RUN/STOP signal 1s through terminals

I.—.Ijed lamp hghts at REV run l;
REF When frequency ref 1 through terminals ;

Display

Displays set value of each function or monitoring values

4
P L

A A:%

°"5§‘i’[ o

such as frequency and output current (5 digits)

Mode Selection Key

Depressing this key changes mode (DRIVE or PRGM)

Display Selection Key

Depressing this key changes the display
See next page for explanation

Read/Write Key

Depressing this key recalls and displays indicated data from memory

! ——1 *Red tamp hghts by depressing STOP

Depr g the d time enters displayed data into memory

Numeral Change Key

Changes numeral such as set values and constant signals

A Increase
V Decrease

Digit Selection Key

Selects numerical digits
This key resets operation at faults

; Run command key to operate by digital operator
! Effective only in drive mode

: *Red lamp lights by depressing RUN

Selects FWD or REV run

While depressing this key, jog speed 1s selected
Effective only in DRIVE mode

cemmeeieemmimcicecmcmemeecescecacccmee=d

| Effective only in DRIVE mode

— STOP | KEY
1
I
FREQUENCY SET. | : T
1 ]
)
RUN >
LAMP i X* £ 93 0 i
STOP S i i
camp_| CE ) ® £ 03 X%

¢ LUGHT @ BUNK @  LIGHT OFF

* RUN or STOP lamp changes 1n accordance with the operations.
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2.3 FUNCTION/CONSTANT SETTING

DRIVE MODE AND PRGM (PROGRAM) MODE

Selection of DRIVE mode or PRGM mode can be performed by using the key
when the inverter is stopped. When function selection or a change of set value is
required, switch to the PRGM mode.

r

» Operation is enabled.

DRIVE mode | - * An operation can be perfomed by [.RUN ], [.STOP ], [JOG] or % keys.

» Frequency reference value can be changed during running.

PRGM mode | - » Program (function selection, constant setting)can be changed.

Display Contents of DRIVE Mode and PRGM Mode

» Display contents of the digital operator differ according to selected mode
(PRGM/DRIVE).

» The constant group to be displayed is changed each time display selection key is
depressed.

« If a fault occurs, the contents are displayed. Additionally, since the contents of the latest
fault are stored, maintenance, inspection or troubleshooting can be performed quickly by
checking the contents by the digital operator.

( POWERON )

Y
| DRIVE MODE |

Y
( MODE SWITCHABLE ONLY WHEN STOPPING ]

[PROGM MODE|<—EavA [ DRIVE MODE

|Frequency reference value dlsplay/semngl

J If a fault occurs, the
IOutput frequency momtor display ] > contents are displayed

|
|
I
1
I
1
|
I
I
|
|
: IOutput current monitor display |
|
|
I
!
1
|
]
|
\

Fault reset
* Reter to Par. 2.8 I *No .~ reading
“ FUNCTION / - )
CONSTANT LIST ”



* Constant Reading and Setting

The VS-606PB3 has various functions for the optimum operation. Use it with the set values
according to the load conditions or operation conditions of the matching machine. Set
values are read or set by the digital operator. Set constant ( No.00 ) as follows :

(1) 1st functions ( constant No. 00 to 19 ) can be set / read : No. 00 = 1 ( Factory setting )
(2) 1st and 2nd functions ( constant Nos. 00 to 29 ) can be set / read : No. 00 = 2
(3) 1st, 2nd and 3rd functions ( constant Nos. 00 to 59 ) can be set / read : No. 00 = 3

<Typical setting>

* The following shows an example where acceleration time (No. 09) is changed from 10
seconds to 5 seconds.
* Other constants can be changed in the same operation.

Enter the program mode.|  Depress/Bau key. no- 01
4
Select constant No. tobe|  Change the value with
set or changed. or key. no- 09
<t7
Constant set value is ‘ I
displayed. Depress key. o '/G.I Nt
v
Change the value with
| Constant 1s set or changed1 >g oos o
l RESET ’,l A Iorl v Ikey.
l Set value 1s written 1n ] Depress key and End
check that End is displayed.
( End 1s displayed for 1 second.)
<17
The data are displayed again My ]
after End 1s displayed. e J/s; Nt
y
lConstant No 1s dlsplayedl Depress key no- 09
R to display constant No.

Note: Check that is displayed for each constant setting. Constants cannot be changed
simultaneously.

31



* Precautions on Constant Setting

In the following cases, the set value blinks for 3 seconds and the data before changing are
returned.

1.
2.

When a value exceeding the setting range is set

If the following condition is not satisfied in the multifunction input selection constant
setting :
Multifunction input selection 1 ( No. 32 ) 2 Multifunction input selection 2 ( No. 33)

. If the following conditions are not satisfied in the V/f constant setting:

Maximum frequency (No. 02) 2 Max. voltage frequency (No. 04) > Mid. frequency
(No. 05) 2 Minimum output frequency (No. 07)

For the following setting, mid. frequency voltage (No. 06) is disregarded:

Mid. frequency =Minimum frequency.

For details, refer to “V/f CHARACTERISTIC SETTING” on page 45.

. If the following condition is not satisfied in the frequency reference constant setting:

Set frequency reference (Nos.13 to 17, 41 to 44) £ Maximum frequency (No. 2).
For details, refer to “V/f CHARACTERISTIC SETTING” on page 45.

. If the following condition is not satisfied in the frequency reference upper / lower limit

value setting :
Frequency reference lower limit value ( No. 25)
= Frequency reference upper limit value ( No. 24 )
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2.4 DIGITAL OPERATOR OPERATION EXAMPLE

The following shows an example of digital operator operation.

Operation Pattern

Operation

Tum on
power supply.

Select
operation mode.

[_FwpioG ]

|Frequency Settmgl

15Hz

I FWD run |

FWD i
RUN 15Hz !
t

FWD
RUN 60Hz

*Change constant (No.01) to 0011. @@

«Set value 1s wnitten in.

*Change to DRIVE mode.
*Frequency reference value 1s
displayed.

«Select output frequency
monitor display. (option)

*Check direction of rotation.
(FWD 15 default on power on.)

<Jog operation (while key
is depressed)

*Frequency reference value
display is selected

*Change reference value

«Set value 1s written 1n.

(Stops blinking for 3 seconds.)
*Select output frequency
monitor display.

*Running operation.

*Select frequency reference

Change value display.

frequency +Change reference value.

reference value. .
*Wrnite 1n set value (stops
60Hz bhinking for 3 seconds).
*Select output frequency

momitor display.
| REV run | *Change to REV run.
REV 60Hz
*Decelerating to stop

Stop

33

— , STOP)
: | 0 — ] i
1 1 ] 1
SUPPLY ON ]i OPERATION i FWD RUN ! i
OPERATION| | FREQ SETTING ESESREN CE REV RUN
MODE VALUE CHANGE
REV 60Hz
[Description] [Key Operation] [Dagital Operator Display]
*Frequency reference
value is displayed.
*Select PRGM mode.
»Select digital operator (DATA)
operation.

(0]

%e"sﬁs” FO 15 G
M)

(Stops blinking for 3
DATA seconds )

DSPL

LED lamp llghls

(Depress 3 "L
DSPL times.)

(Ee])(r)v)  LFostt o

DATA

HHOR

DSPL

LED lamp hghts

9 e

‘sToP
LED tamp[%TOP | nghts

(

blinks while

decelerating )



2.5 CONSTANT INITIALIZATION AND WRITE IN PROHIBIT

2.5.1 Constant Initialization (Operation to return to factory setting)
» Write in 8 to constant (No. 00).

[Description] [Key Operation] [Digital Operator Display]
Select PRGM mode. nao-01
*Select constant (No. 00). [3 nro-00
*Constant (No. 00) is displayed. g |1

+Change the set value. E] E] o8

*Write in the set value.

(End is displayed for 1 second.) End
The data are displayed again
after End is displayed. 1! |2

*1: Differs according to the setting data before changing.

*2: The display returns to & { after write-in. This indicates that initialization is executed at
writing in the data.

2.5.2 Constant Write in Prohibit (Only constant reading possible)

« The following shows an example where 0 is written in to constant ( No. 00 ) [ password
(No.00 ) setting / reading and the first functions (constant Nos. 01 to 19) reading enabled).

[Description] [Key Operation] [Digital Operator Display]
*Select PRGM mode. nro-0 1
Select constant (No.00). (v ] no-00
«Constant (No.00) is displayed. a1 |=
*Change the set value. E] [jv__] cgo
*Write in the set value. DATA )
(End is displayed for 1 second.) End
The data are displayed again
after End is displayed. oo

* Differs according to setting data before changing.
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2.6 CORRECTIVE FUNCTION

2.6.1 Adjustment of Frequency Setting Value, Output Frequency Bias (No. 23)
and Gain (No. 22)

Any desired value of output frequency for frequency set value (0 to 10V or 4 to 20mA)
can be set.

<Example> Adjust so as to obtain 10% speed (6Hz) at frequency setting voltage OV and 100% speed (60Hz) at 8V
[Set constant ( No. 23 ) = 0.10 and constant ( No. 22 ) = 1.23. ]

[Description] [Key Operation] [Digital Operator Display]
«Select PRGM mode A
g DRIVE 123 GAIN n
. (NO 22) S
<Bias> - _—
«Select constant (No 23). :
100f—mmmmmm ]
! \
sData (No 23) are displayed ENTEH REF E !
iy =
VE 1
1 ]
(10% = 0 1 ' '
*Wnte n the set value. (End BIAS ! !
1s displayed for 1 second ) [-DATA (No 23) ! '
The data are displayed again 10 : :
after End 1s displayed. o ! :
H H H
5 8V 10V

<Gain>

*Select constant (No 22) DSPL . no-2¢
*Data (No. 22) are displayed.
+Change the set value. RESET *
*Write 1n the set value. (End

1s displayed for 1 second ) DATA
The data are displayed again ENTER End
after End 1s displayed

FREQ SETTING VOLTAGE (V)

Q
4]

* How to calculate gain
= T- ...... ( )

x can be obtained by equation (1).
= 10010 _ 15
Then by substituting x obtained in equation (1) for equation (2) to obtain G :
_10x+b
G= oo ceeer(2)

_ 10X 1125+ 10 _
G= T =1225

=1.23

a : Setting voltage at 100% frequency (V)

In this example, since 100% speed (60Hz) is obtained at 8V, a = 8.
b . Bias level (%)

In this example, 10% speed (6Hz) 1s obtained at frequency setting voltage 0V, b = 10.
G: Gain set value

In this example, 1t 1s 1 23.
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2.6.2 Calibration of Frequency Meter

Calibration of frequency meter or ammeter connected to the inverter can be performed
even without providing a calibration resistor.

<Example> When the frequency meter specifications are 3V ( 1mA ) full-scale, 3V full-scale output is used
at maximum output [ constant ( No.02 ) ] operation. [Set constant ( No. 45 ) = 0.30. ]

—Dﬂ No. 45

Frequency Meter Calibration

[Description]
*Select PRGM mode

Select constant (No.45).
*Data are displayed.

*Change the set value.

*Write in the set value.(End
is displayed for 1 second.)
The data are displayed again
after End is displayed.

PRGM

DRIVE

(e (2]

DATA
ENTER

(aSer) (2] (V)

DATA
ENTER

[Key Operation]

no-0i

no-4Y95

[Digital Operator Display]

-10Vx!0.3'=3.0V *

* Since analog monitor gain is set to 1.00 prior shipping, 10V is output at maximum output frequency

[ constant ( No. 02 ) ] operation.

Note : By data display of constant ( No. 45 ) in the program mode, voltage at 100% level according
to the constant ( No. 45 ) set value is output by the meter calibrating function without any

conditions.

( Example ) Assuming constant ( No. 45 ) = 0.30 : 100V X0.30 = 3V is output without any conditions.
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2.7 MONITOR

Frequency reference value, output frequency, output current and fault contents can be
monitored.

* Typical Monitor Contents and Display ( DRIVE Mode )
The monitor item is changed every time when the key is depressed.

Key Operation DRIVE MODE Typical Display
FREQUENCY REFERENCE | (2530 o AN
DSPL VALUE DISPLAY/SETTING vev u
+ MONITOR DISPLAY i
If a fault occurs, the
DSPL * % —> contents are displayed.
OUTPUT CURRENT 2 SA
* MONITOR DISPLAY ‘ <):J]
DSPL + Fault reset
No. . . READING no-0 1 /

Monitoring of Fault Contents
* If a fault occurs, the fault contents are displayed with priority over other display items.
Depress the key or turn on the fault reset input signal to reset the fault.

* Since the latest fault content data are stored in the inverter, even if the power supply is
turned off, they can be monitored after the power supply is turned on again.

(1) Checking fault contents
The latest data are stored in the constant (No. 48). (except Lfvs

(2) Clearing fault contents
The contents are cleared by setting “6” to the constant (No.00).
Or they are also cleared by constant initialization. [Set constant (No. 00) = 8 or 9.]
At this time, other constants are changed to the factory setting values. Therefore,
record all of the constant data before initializing constant.

(3) Faults to be stored
OC (overcurrent), GF (ground fault), OV (overvoltage), OH (cooling fin overheat),
OL1 (motor overload), OL2 (inverter overload), OL3, (overtorque detection), EF3
(external fault), CPF05 (AD converter fault), CPFO7 (thermistor fault) For details,
refer to Table 5 “Fault Display and Contents” on page 17.
Note: GF (ground fault) 1s detected only in model CIMR-PBE.
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2.8 FUNCTION/CONSTANT LIST
(1) First Functions (Constant Nos. 00 to 10)

. Intial | USe | Reference
Function No. Name Description .| Set
P Setting| valyes| Page
0: Password (No. 00) setting/reading and first func-
tion (constant Nos. 01 to 19) reading possible
Constant Group 1: First- function (constant Nos. 00 to 19) setting/
Selection reading possible .
2: First and second functions (constant Nos. 00 to
29) setting/reading possible
00 | Password 3: First, second and third functions (constant Nos. 1 43
Fault Contents 6 go tl(: 59) rsgttl{xg/readmg possible
Clear : raul record clear e
8: Initialize (multifunction terminal: initial value
Constant setting)
Initialization 9: Initialize (3-wire sequence)
Ist digit =0: Master frequency reference-External
] terminals 11 and 13 inputs
Operation Method R =1: Master frequency reference-Operator
. un
Selection Sienal FXx x X X
Seglecti on 1 2nd digit=0: Run by external terminal run command
01 I: Run by operator run command
*3 3rd digit =0: Deceleration to a stop 0000 43
1: Coasting to a stop
Stopping Method Output 4th digit: 0: Free choice V/f with output voltage
Selection Voltage limiter
Limater 1: Free choice V/f without output voltage
Selection limiter
Maximum
02 | Output Setting unit: 0.1Hz, Setting range: 50.0 to 400.0Hz |60 OHz
Frequency
03 %‘;’;‘;‘:m Setting unit: 0 1V, Setting range: 0.1 to 255.0V  |2000V
Maximum
Voltage
04 | Output Setting unit: 0.1Hz, Setting range: 0.2 to 400.0Hz |60 0Hz
Frequency
(Base Frequency)
Mid.
V/f Pattern Sctung 05 gruetgl‘lléncy Setting unit: 0.1Hz, Setting range: 0.1 to 399.9Hz |1 5Hz 45
Mid.
06 gl‘_]etg:;n cy Setting unit: 0.1V, Setting range: 0.1 to 255.0V  |12.0V
Voltage
Minimum
07 | Output Setting unit: 0.1Hz, Setting range: 0.1 to 10Hz |1 5Hz
Frequency
Minimum
Output . . .
08 F:letg:e ncy Setting unit: 0.1V, Setting range: 0.1 to 50V 120V
Voltage
Acceleration . . . .
First Accel/decel 09 Time 1 Setting umt: 0.1s, Setting range: 0.0 to 600.0s 10.0s “
- | Time Setti i . .
fme Setiing 10 .Il?melleramn Setting umt: 0.1s, Setting range: 0.0 to 600.0s 10 0s
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(1) First Functions (Constant Nos. 11 to 19) (Cont'd)

, -~ Inital | USe | Reference
Function No. Name Description .
P Setting| yalyes| Page
Second 11 | Asceleration | setting unit: 0.1s, Setting range: 0.0 to 600.0s | 1005
A_cccl/dec;l Decelorati .
Time Setting 12 T;;: e2rat10n Setting unit: 0.1s, Setting range: 0.0 to 600.0s 10 0s
Frequenc . . .
13 Ree%grenog 1 Setting unit: 0.1Hz, Setting range: 0.0 to 400.0Hz |0 0Hz
Frequency . ... . R
14 Reference 2 Setting unit: 0 1Hz, Setting range: 0.0 to 400.0Hz |0 OHz 47
Frequency 15 | FTequency | g iing unit: 0.1Hz, Setting range: 0.0 to 400.0Hz |0 OHz
Reference 3
Reference *1, *2 v
requency . ... . .
16 Reference 4 Setting unit: 0.1Hz, Setting range: 0.0 to 400.0Hz {0 0Hz
Jog
17 | Frequency Setting unit: 0.1Hz, Setting range: 0.0 to 400.0Hz |6 0Hz
Reference
Ist digit =0: Electronic thermal overload motor
protection provided
=1: Electronic thermal overload motor
protection not provided
2nd digit=0: Electronic thermal overload charac-
Electronic Thermal Motor teristic is for standard motor
Overload Motor 18 | Protection =1: Electronic thermal overload charac- |0000
Protection Selection teristic is for constant torque motor
3rd digit =0: Electronic thermal overload time con- 48
stant is of standard rating
=1: Electronic thermal overload time con-
stant is of short-term rating
4th digit =Not used
Electronic Thermal : e
Overload Reference| 19 Motor Rated Settfng unit: 0.1A 19A%*4
Current Current Setting range: 10 to 120% of inverter rated current

*1: Can be changed even during run.

*2: The maximum setting frequency to be set to frequency reference is the maximum frequency (No. 02).

*3: The first to fourth digits indicated in the description of constant (No.
01) mean the following digits. This also applies to the other constants.

*4: Initial setting differs according to the inverter capacity. The values in
the above list are provided when model CIMR-PBU20P4T (0.4kW) and

YASKAWA standard motor 200V 60Hz 0.4kW are combined. Sect the
values described in the motor nameplate for other motors than
YASKAWA standard motors.
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(2) Second Functions (Constant Nos. 20 to 29)

inial | User | Refer-
Function | No. Name Description Setting Set ence
Values | Page
REV Run 1st digit=0. REV run enabled 43
Prohibit = 1: REV run disabled
(S)perzi\éor 2nd digit = 0: STOP key effective
top Ke;
Prege der)ll ce =1: STOPkey meffective
Extemal Fault 3rd digit = 0: External fault (control terminal 3) N
Input - NC contact input 0000
S Ii : o0 |Run Signal = 1: External fault (control terminal 3)
election Selection 2 - NC contact input
4th digit = 0: Stall prevention during
Stall deceleration provided
deli;/: ntion = 1: Stall prevention during 51
Decelgérau on deceleration not provided
(when braking resistor connected)
Inverter Istdigait = 0: tlj)-lgxltal display - output frequency
Display Umit 15play
gkl)mttor Content = 1: Digital display - output current
election
! Output Monitor display 49
Analog Selection 2nd digit =0: Analog monitor - output frequency
Monitor = 1. Analog monitor - output current
Selection 21 (Analog monitor gain 1s set by constant No. 45.) 0000
3rd, 4th digit
SAggm decel | Ot 02|05 |10
S-curve provided| sec | sec |sec
— Accel / decel Selection 57
Selection 3rd Digit 0 1 0 1
4th Digit 0 0 1 ]
Frequency : . .
22 Reference Gamn Setting umit: 0.01, setting range: 0.01 to 2.00 1.00 47
Frequency . i -
23 Reference Bias Setting umt: 0.01, setting range: —1.00 to 1.00 0.00 47
Frequency . .
Frequency l 24 Upper Limit Setting unit: 1%, setting range: O to 110% 100% %
Limmt Control Frequency . . .
25 Lower Limit Setting umit: 1%, setting range: 0 to 110% 0%
DC Injection .. . .
26 | Braking Slz:,tg;tge :'l:'];:;adl (‘:}:o;}rcsi:t[mg range’ 0 to 100% of 50%
Current
DC Injection -
DClInjection | 5y Braking Time | Setting umt: 0.1s, setting range: 0.0 to 5.0s 0.5s 50
Braking at Stop
DC Injection
28 | Braking Time | Setting umit: 0.1s, setting range: 0.0 to 5.0s 0.0s
at Start
Torque Automatic
Compensation 29 g(;fgue Boost { Setting unit: 0.1, setting range: 0.0to 3 0 1.0 51
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(3) Third Functions (Constant Nos. 30 to 39)

. Inttial | User Set | Reference
Function | No. Name Description Setting | Values | Page
Stall . .
Prevention Setting unit: 1%, setting range : 30 to 200% of inverter rated current
30 Level dunng | Note: Stall prevention is not performed during acceleration when 200% 170%
Acceleration | 18 set. 51
Stall Prevention
Stall
31 | Prevention Setting umt: 1%, setting range : 30 to 200% of mverter rated current 160%
Level during | Note: Stall prevention 1s not performed during run when 200% is set.
Running
0: FWD/REV run command (3-WIRE sequence selection)
) 1: JOG command
Multfunction | 2: Accel/decel time select,
Input Selection 1 | 3: Multi-step speed reference 3
3 . 1
(Terminal 7 4: External baseblock (NO contact mput)
Function 5: External baseblock (NC contact input)
Selection) 6: Speed Search from maximum frequency
7. Speed Search from set frequency
g()m:ICt Input 8: Accel / Decel hold (Output frequency constant) 52
1gn
c ’ I: JOG command
g 2: Accel/dece] time select
3 iwulttlfsuactclgnn 2 3: Multi-step speed reference 3
g 3 ('I'.pl;m a? 8 01 2 | 4: External baseblock (NO contact input) 5
4 B °cu':l 5: External baseblock (NC contact mput)
8 s“{' to ) 6: Speed Search from maximum frequency
9 clection, 7: Speed Search from set frequency
& 8: Accel / Decel hold (Output frequency constant)
§ Multifunction | 0: Running
Output Selection | 1. Agreed frequency
3 1 (Terminal 14 | 2: Zero speed 0
Function 3 Frequency detection (output frequency >frequency detection level)
Photocoupler Selection) 4: Overtorque detection
Output Signal Multifunction | 0: Running 3
Output Selection | 1: Agreed frequency
35 | 2 (Terminal 15 | 2: Zero speed 1
Function 3: Frequency detection (output frequency frequency detection level)
Selection) 4 Overtorque detection
Desired Speed Frequency . .
Detection 36 | Detection Level Settng umit: 0.1Hz, setting range: 0.0 to 400.0Hz 0.0Hz 56
Ist digit = 0: Overtorque detection not provided
= 1: Overtorque detection provided
Ovet 2nd digit =0: Detected only during agreed frequency
vertorque . .
37 | Detects (:ln =1: Detected during running o000
Function : : :
3rd dugit = 0: Operatton continues after overtorque detection
Overtorque Selection =1 Output shut-off at overtorque detection 5
Detection
4th digt: Not used
Overt . .
B DZtecm:jievel Setting umit: 1%, setting range 30 to 200% 160%
39 &fenggu?l‘lme Setting unit: 0.1s, setting range. 0.1 to 10.0 0.1s
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(8) Third Functions (Constant Nos. 40 to 59) (Cont'd)

Functi N . Imtial |[User Set[Reference
unction 0. Name Description Setting | Values | Page
S 40 | Gammier Setting unit : 1, Setti 1106 (25 to 15H N 55
Tequency Frequency etting unt : 1, Setting range : 1 to 6 (2.5 to z) (10kHz)
Adjustment
Frequency .. .
41 | peference 5 Setting unit : 0.1Hz, Setting range : 0.0 to 400.0Hz 0.0Hz
Multi-ste Frequency . i : OH
i P | 42 |Reference 6 | Settng unit : 0.1Hz, Setting range : 0.0 to 400.0Hz 0.0Hz
Fguency 46
Frequenc . .
Reference* | 43 Ref?erencz7 Setting unit : 0.1Hz, Setting range : 0.0 to 400.0Hz 0.0Hz
Frequency . . .
44 | o oference 8 Setting unit : 0.1Hz, Setting range : 0.0 to 400.0Hz 0.0Hz
Analog
Monmnitor Scale| 45 é:la;og Monitor Setting umit : 0.01, Setting range : 0.01 to 2.00 1.00 49
Calbration
Operation Ist digit =0: Continuous operation after momentary
Momentary Selection power loss not provided
Power Loss | 46 | after = 1 : Continuous operation after momentary | 0000 60
Protection Momentary power loss provided
Power Loss 2nd, 3rd, 4th digit = Not used.
Setting umit : 1 time, Setting range : 0 to 10 tures
Fault Retry | 47 | Fault Retry Note : By setting 0 times, fault retry function 0 61
becomes disabled.
Fault Trace | 48 | Fault Record |The latest fault is displayed (setting disabled). — — —
§,°f“f"a’° 49 |PROMNo. |PROM No. 1s displayed (setting disabled). — | = —
ersion
Prohibited Setting unit : 0.1Hz 0.0H
50 Frequency 1 | Setting range : 0.0 to 400.0Hz ohE
Prohibited Setting unit : 0 1Hz 0.0H
Prohibited 31 Frequency 2 | Setting range * 0.0 to 400.0Hz e
Frequency 58
Control 52 Prohibited Setting unit : 0.1Hz 0.0Hz
Frequency 3 | Setting range : 0.0 to 400.0Hz )
Prohibited Setting unit : 0.1Hz 1.0Hz
33 | Width Setting range : 0.0 to 25.5Hz ’
54 Speed Search | Setting umt : 1% 150%
Motion Level | Setting range : 0 to 200% of inverter rated current
Speed
Minimum Setting umit : 0.1s
Search 55 . 0.5s 59
Control Baseblock Time | Setting range : 0.5 to 5.0s
V/f during Setting unit : 1% 100%
56 Speed Search | Setting range : 0 to 100%
57 | Not Used
— 58 | Not Used
59 | Not Used

* Can be changed even during run.
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2.9 DESCRIPTION OF FUNCTIONS AND CONSTANTS
Constant Nos. are indicated as [N .

PASSWORD SETTIN

Iltem Name Constant to be Set Factory Preset
Constant group selection 0] 1

. =0
Password [0] setting / reading and the first function (0! to [¥) reading are enabled.
This setting prevents constant from being re-set by improper operation after completion of
constant setting.
can be written in.

*[0)=1 The first functions (0 to [[9) can be set and read.
«[0l=2 The first and second functions ({0 to 29) can be set and read.
«[0l=3 The first, second and third functions (0 to [9)can be set and read.

OPERATION MODE SELE

Iltem Name Constant to be Set Factory Preset
Start/stop procedure i 0000
Reverse rotation prevention 20 0000

» Start procedure
Operation can be performed from the operator or control circuit terminal input.

[Il=xx 00 (x means 1 or 0.)
1st digit
0: Frequency reference from control circuit terminal
1: Frequency reference from the operator
2nd digit
_[0: Start/stop control from control circuit terminal
1: Start/stop control by the operator
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» Stop procedure
Stopping mode can be selected according to the application.

[Il= x 0xx
3rd digit
0: Deceleration to a stop
1: Coasting to a stop

* Reverse rotation prevention

Prevents accidental selection of reverse rotation.
REV run command is disregarded if input.

R0= xxx 1
Ist digit
0: Reverse rotation is possible.
1: Reverse rotation is impossible.

Note: The first to fourth digits indicated in the description of the constant mean the following digits.

=0 000
' l T 1stdigit
2nd digut
3rd digit
4th digit



e V/f CHARACTERISTICS SETTING

ltem Name Constant to be Set Factory Preset

Max. output frequency 2 60.0Hz
Max. voltage 3] 200.0V
Max. voltage output frequency 4 60.0Hz
Mid. output frequency 1.5Hz
Mid. output frequency voltage 12.0v
Min. output frequency i 1.5Hz
Min. output frequency voltage 8 12.0V
Output voltage limiter selection 5y 0000

» V/f pattern setting

Any desired V/f pattern can be set for special specifications, too.
Any V/f pattern can be set according to the load characteristics. The factory preset
value is set to 60Hz saturation type pattern.

Factory Preset

VOLTAGE

VOLTAGE

By . . [3]200v
V/f PATTERN 3] —
SETTING o ;

B2}

0 5] (4] [2] FREQ 015Hz 60Hz FREQ
715 (412]
Note: If an excessively large value is set in low-speed area (3Hz or less), motor overheat or inverter

malfunction may occur.
» Output limiter selection

When V/f is set to excessively large value, an inverter fault may occur. Therefore, in

order to prevent malfunction, the upper limit is provided for the output voltage.
However, the setting is not necessary under normal operation.

1 =0 xxx
4th digit
0: Desired V/f with output voltage limiter
1: Desired V/f without output voltage limiter

250V fr-====m=-=

QUTPUT
VOLTAGE 20V

10V

OUTPUT VOLTAGE
LIMIT PATTEN

§ -
[4]/40 4 OUTPUT FREQUENCY
(MAX VOLTAGE OUTPUT FREQUENCY)

If “1” is set, V/f matching the motor characteristics must be selected.
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e 0-STEP SPEED CHANGE|, |

ltem Name Constant to be Set Factory Preset
Multi-speed frequency reference to [, i1l to See pages 39 and 42.
Multi-speed operation function See page 41.

Up to 9 steps of speeds can be set using signals from external terminals ® to ® . This
eliminates the need for an analog signal thereby enabling operation simplified external

control. See the following example.

« Set according to run specifications.

FREQUENCY
COMMAND

FREQUEN
FREQUENCY REF
REF REFZ

1 |
13 | | TIME
: I |

TERMINAL Qos " N OPEN
ggr%%ﬂ’mmn o Q0D o=
MULTI-SPEED g OPEN, |
REF 1 I o For 9-Step speed
MULTL.SPEED @) OFEN
REF 2 QL0SED| Ez] =1
xgﬂ.spesn ® 05D ' N

e ol | eml | | | oD 32 -3

FREQUENCY T 1 1 | | | T 1

Notes . 1. When the jog frequency reference and multi-speed reference (1 to 3) are turned on
simultaneously, the jog frequency reference has prionity over the other.
2. Frequency reference can be changed only 1f 1t is selected by multi-speed reference.
* Frequency reference from control circuit terminal when setting [l = X XX 0.

JOG OPERATION

ltem Name Constant to be Set Factory Preset
Jog frequency reference setting 1¥] 6.0Hz
Jog command selection See page 41.

Select the jog mode (connect terminals @-®) and jog operation can be performed by
FWD/REYV run command (when setting 3J=1). Depressing the [@ key on the digital

operator performs the same operation.

FREQNENCY

JOG SIGNAL

FOWARD RUN =

SIGNAL

REVERSE RUN
SIGNAL

FORWARD
RUN
REVERSE
RUN
TIME

:
I_ON
Y

ON
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e ACCEL/DECEL TIME SETTING

ltem Name Constant to be Set Factory Preset
Acceleration time 1 9] 10.0s
Deceleration time 1 10.0s
Acceleration time 2 [ 10.0s
Deceleration time 2 Y] 10.0s
Accel/decel time select B3 See page 41.

» Each item can be set from 0.0 sec to 600 sec.

The set time indicates the interval required before the maximum output frequency 2! is
reached.

Accel/decel time can be set for two-step switching using an external contact, even
during running. 2

/ AN » Open : [9] and [0 are selected.
o | [/ \ * Closed . [l and [[J are selected.
P : (when setting [(3=2)

é -——’ TIME
g
2

Note: S-curve accel/decel is also enabled. When S-curve accel/decel is needed, refer to
“S-CURVE PATTERN SELECTION” on page 57.

OUTPUT FREQUENCY CONTROL (GAIN/BIAS)

Iltem Name Constant to be Set Factory Preset
Frequency reference gain 1.00
Frequency reference bias 0.00

Output frequency (gain/bias) can be set freely according to frequency setting (0 to 10 V or
4 to 20 mA)

|
1009f-=~-==--- 1124] OUTPUT FREQUENCY
} UPPER LIMIT VALUE

i (Refer 10 “OUTPUT FREQUENCY
L
1]

BIAS ' IMIT "on page 50
]
21x@231 Ep—
0 10V SETTING
(4mA) (20mA)
(100%=1.00)

For the setting method, refer to Par. 2.6.1 “Adjustment of Frequency Setting Value,
Output Frequency Bias (No.23) and Gain (No.22)” on page 35.
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ELECTRONIC THERMAL OVERLOAD PROTECTION
ltem Name Constant to be Set Factory Preset
Motor type 18] 0000
Motor rated current 19 1.9A*

Motor output current is detected by the inverter built-in electronic thermal overload
function, and exclusive inverter-use motors or standard motors are prevented from
overloading. (No external thermal switch is necessary.)

[[9= Motor rated current value
-Set the motor rated current value according to the value on the motor nameplate.

[§=xx0x

2nd digit
0: Standard motor
1: Exclusive-use motor

[8=xxx1 can make electronic thermal overload function disabled.
Ist digit
0: Electronic thermal overload protection provided
1: Electronic thermal overload protection not provided

3rd digit
0: Electronic thermal overload time constant is used for standard motors or
exclusive-use motors (standard ratings).
1: Electronic thermal overload time constant is used for motors other than
described above (short-term ratings).

* The example represents YASKAWA 0.5HP (0.4kW), 200V, 4-pole motor. The YASKAWA standard
motor current value 1s set at factory prior to shipping.
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DIGITAL DISPLAY UNIT AND MULTIFUNCTION

ANALOG OUTPUT MONITOR SETTING

Iltem Name Constant to be Set Factory Preset
Output monitor selection 0000
Analog monitor gain 1.00

Either output frequency or output current can be monitored by analog output between
control circuit terminals (® and (3. (0 to 10V output)

Rl=xx00
Digital display unit
1st digit

0: Output frequency display

1: Output current display
Output contents between control circuit terminals (®-0
2nd digit
_EO: Output frequency monitor

1: Output current monitor

Analog output monitor gain can be set by 3.
Additionally, analog output monitor voltage is output as shown below:
Output frequency monitor:

10V

Max. output frequency

Output voltage (V) = Output frequency x X

Output current monitor:

10V
Output voltage (V) = Output current x Inverter rated current x4

Note: Since output current becomes approx. 200% maximum of the inverter rated current, output
voltage is clamped at approx. 11V when ] is used at 1.00 and the inverter rated current is
exceeded. To keep linearity, set @ to approx. 0.5.
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OUTPUT FREQUENCY LII\/IIT

Tar. - TL.o. by oA ES - e
B W R -~ 3 , “F e, ;\n Ko e
o ¥ - . ,,,_-, E - R

AR em Name B Constant to. be Set "Factory Preset | f';-: ST
Frequency (speed) reference upper i) 100%
limit : °
Frequency (speed) reference lower e 0
limit “
The upper and lower limits for the output frequency By

can be clamped. When the lower limit is not the
value of minimum output frequency, acceleration to
that lower limit setpoint begins unless frequency
reference reaches the lower limit value when the
start command is input.

0 100%
Note : By setting 24 to 110%, frequency up to 21X 1.1 can be output. FREQUENCY COMMAND

(Example) Assuming [2] = 60Hz, 24 = 1.1, up to 66Hz can be output. However, when the voltage
exceeds 400Hz, it is clamped at 400Hz.

DC INJECTION BRAKING |

Itemn Name Constant to be Set Factory Preset
DC injection during stop 0.5s
DC injection at start 28 0.0s
DC injection braking current 6] 50%

* DC injection braking during stop
Prevents overrun at stop.

If output frequency becomes minimum output FREQUENCY =

frequency (7] or less, DC injection brake is applied for the @ TIME
time set by (7, and the motor is stopped. By setting 0.0s CURRENT 5

to 27, DC injection braking becomes disabled; the motor L ' e
coasts to a stop when the output frequency is less than the 27
minimum output frequency (7].

» Starting DC injection braking during start FREQUENCY —

Stops a coasting motor without tripping even @ ™™E
when the direction of rotation is unknown. CURRENT

When the run command is input, DC injection brake is |

applied for the time set by 28, and the motor stops. Then 73 TIME

the motor starts operation.

* DC braking current
DC injection braking current 100% equals the inverter
rated current. It is set to 50% at factory prior to shipping.
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_ MOTOR STALL PREVENTION UNCTION

TR AR | T T S S

B Item Name e ‘_ - Constant to be Se-t Factory Preset
doli)r‘iarrnzu:cnc (l;l:;:;tifgrrl stall prevention 0 170%
é)l?g;zu:ur;llﬁ;/lzl for stall prevention Al 160%
géilellg::;/lgrrllnon function during m 0000

Automatically adjusts output frequency according to the load so as to continue operation
of the machine without stalling the motor.

« Stall prevention during acceleration » Stall prevention during running
If the motor current exceeds the value set to  If the motor current exceeds the value set to

during acceleration, acceleration is because of impact load during running,
stopped until the motor current is reduced to output frequency is automatically lowered.
the {30 set value or less. When the motor current is reduced to the
set value or less, the motor starts acceleration
MOTOR CURRENT again and the operation is continued.
. MOTOR CURRENT
s S VY l
OUTPUT FREQ ' /—\ -
' 5 : TIME
d 4 OUTPUT FREQ 5 :'

L TIME ;
Suppresses acceleration rate '

during this to prevent stall

Reduces speed to prevent

« Stall prevention during deceleration motor overload
Automatically adjusts deceleration rate with monitoring direct voltage to prevent
overvoltage during deceleration. Set “1” for connecting braking resistor.

R0= 0 xxx

4th digit
0: Stall prevention during deceleration enabled

1: Stall prevention during deceleration disabled

FULL-RANGE AUTOMATIC TORQUE BOOST

ltem Name Constant to be Set Factory Preset
‘Torque compensation gain 9 1.0

Automatic control of V/f ratio according to the load torque ensures tripless operation and
optimum output current. Normally, no adjustment is necessary.
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MULTIFUNCTION CONTACT INPUT

FUNCTION SELECTION

Item Name Constant to be Set Factory Preset
Multifunction contact input function B Refer to page 41.

The function of external output terminals @ and @ can be changed if necessary. Set fland
B3 in the descending order.

set value < [33 set value

Terminal @ function: Set to [32.

Terminal @ function: Set to 33.

Set Value Function
O*! FWD/REV run command (3-WIRE sequence selection)
1#2 JOG command
2%3 Accel/decel time select
3 Multi-step speed reference 3
4 External baseblock (NO contact input)
5 External baseblock (NC contact input)
6% Search from maximum frequency
7 Search from set frequency
8% Accel/decel hold (output frequency constant)

*1: “0” can be set only to (3.

*2: Factory preset value of ).

*3: Factory preset value of I3

*4: For details, refer to “SPEED SEARCH FUNCTION” on page 59.

*5: For details, refer to “ACCEL/DECEL HOLD COMMAND” on
page 62.

Terminal function at 3-WIRE sequence selection

VS-606PB3

1] RUN COMMAND
(RUN WHEN “CLOSED")
2] STOP COMMAND
(STOP WHEN * OPEN")
— 56—L4 FWD/REV RUN SELECTION

FWD RUN "OPEN
g| \REVRUN *CLOSED"

52



MALTIFUNCTION CONTACT OUTPUT FUNCTION

ltem Name Constant to be Set FactoryPreset
Multifunction contact output function B3 See page 41.

Functions of control circuit terminals @-0, and ©®-0® can be switched.
Function of terminal between (-0 at “L”: Set into 4.
Function of terminal between (-0 at “L”: Set into [.

Set Value Function
o* In operation
132 Agreed frequency
2 Zero speed
3 Frequency detection (output frequency2frequency detection level)
4 Overtorque detected

*1- Factory preset value of
*2: Factory preset value of [

FREQUENCY/CURRENT METER CALIBRATION

ltem Name Constant to be Set Factory Preset
Analog monitor gain 1.00
Output monitor selection 0000

Frequency/current meter connected to the inverter can be calibrated by 43 without using a
resistor for calibration. For the setting method, refer to “Calibration of Frequency Meter” on
page 36 and “Multifunction analog output monitor” on page 49.

FREQUENCY/CURRENT METER (3V 1mA full scale)

Selection of output between control circuit terminals ®-9

Rll=xx 0 x

2nd digit
0: Output frequency

1: Output current
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OVERTORQUE DETECTION FUNCTION

ltem Name Constant to be Set Factory Preset
Overtorque detection level 13 160%
Overtorque detection time 39 0.1s
Overtorque detection signal B4 See page 41.
Overtorque detection selection 0000

When excess load is placed on the machine, the increase in motor current is detected. If
current exceeding the value set by [8 lasts for a time exceeding the value set by (9, the
overtorque detection signal is output to control circuit terminal @ or @ until the current is
reduced to the (8 set value or less. To output the signal to control circuit terminal @, set
to 4, and to @9, (3 to 4.

MOTOR CURRENT

- Ngo-, HYSTERESIS 5%

TIME

MULTIFUNCTION

OUTPUT SIGNAL
OVERTORQUE
DETECTION SIGNAL., ON ON

et b

The [ setting can select overtorque detection only during agreed speed or during running.
Additionally, it can select continuous operation or output shut-off at overtorque detection.

B7= x 00 x
2nd digit
0: Detected only during agreed speed
1: Detected during running
3rd digit
[0: Continuous operation after overtorque detection
1: Output shut off at overtorque detection
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et s .
DR r -

e CARRIER FREQUENY

. R BT v
PR '

'3
%
3

~Ttém Name . 3'- " Constant to be Set. Factory Preset
Carrier frequency 40 4

Changing the carrier frequency reducés RFI noise and leakage current without increasing
motor noise.

Carrier frequency (kHz)=2.5kHz XH({ set value

1 2 3 4° 5 6

‘<— CARRIER FREQUENCY =ity

b (LOW) (HIGH) 1

! ]

' METALLIC NOISE [

' (RATHER) FROM MOTOR NOT ~ * Factory preset value
HIGH (AUDIBLE)

Note : Reduce continuous output current for changing the frequency to S or 6.

Carrier Frequency :
Set Value Maximum Continuous Output Current
Overload not provided: Up to 112% of inverter rated
{104 output current
to Overload provided:  Up to 100% of inverter rated
output current
Overload not provided: Up to 100% of inverter rated
5.6 output current
i Overload provided: =~ Up to 90% of 1nverter rated
output current
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ARBITRARY SPEED DETECTIO

LEVEL

ADJUSTMENT AND SELECTION

Item Name Constant to be Set Factory Preset
Frequency detection level 3 0.0Hz
Multifunction contact output function See page 41.

This function is used when operation at an arbitrary speed must be indicated. By setting
either set value to multifunction contact output function (34, [3j]), the following signal
output to control circuit terminal (9 or §3) is enabled. Set 1 or 3 to 4 or 3 when the signal
is to be output to control circuit terminal {9 and @, respectively.

(1) Set value=1 : agreed frequency (2) Set value=3 : output frequency

2 frequency detection level

RELEASE WIDTH

—2Hz
QUTPUT VAR
FREQUENCY

RELEASE WIDTH
+4Hz

___| FREQUENCY
__4 REFERENCE

FREQUENCY
2 CLOSED

FREQUENCY
AGREED SIGNAL

(I
FREQUENCY CLOSED

DETECTION SIGNAL

However, when “agreed frequency” is selected, the frequency agreed signal is turned OFF
immediately at stop signal input.

DETECTION WIDTH __
+2Hz

OUTPUT FREQUENCY /| H
1
RUN SIGNAL [T |
FREQUENCY AGREED SM
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S-CURVE PATTERN SELECTION

Item Name Constant to be Set Factory Preset
S-curve pattern selection 21 0000

To prevent shock at machine starting/stopping, accel/decel in S-curve pattern is enabled
by the setting of 1.

=00 xx
3rd, 4th digits
00: S-curve section not provided
(linear accel/decel)
01: S-curve section 0.2 second
10: S-curve section 0.5 second
11: S-curve section 1 second

FREQUENCY

REFERENCE OUTPUT FREQUENCY

i
1}
I
]
1
I
|
i TIME
1

S-CURVE CHARACTERISTIC TIME
~(Tsc)

Note: S-curve characteristic time refers to the time from the acceleration rate
0 to regular acceleration rate determined by the set accleration time.

The following shows the time chart at FWD/REV run switching at deceleration to a stop.

FWDRUNCommanD —— |
REV RUN COMMAND ———— —L
S,
~ ! TIME
ACCELERATION DECELERATION . AT STOP
g . . OUTPUT !
OUTPUT FREQUENCY memmmd—Z2222- 2o 2777707 " - FREQUENCY ! —

MINIMUM OUTPUT[T7] ~' N  MINIMUM e
FREQUENCY T Y iy’
ACCELERATION\, FREQ ~—/ DECELERATION
S-CURVE CHARACTERISTICS IN L b
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PROHIBITED FREQUENCY SETTING

Item Name Constant to be Set Factory Preset
Prohibited frequency 1 50 0.0Hz
Prohibited frequency 2 0.0Hz
Prohibited frequency 3 0.0Hz
Prohibited width 1.0Hz

To operate the inverter without resonance caused by machine system characteristic
frequency, resonance generating frequency can be prohibited. This function can be also
for dead band control.

Constant-speed operation is prohibited within the prohibited width. However, output
frequency is not prohibited during acceleration or deceleration for smooth acceleration or
deceleration.
(1) Prohibited frequency 1 to 3 (50 to 52)
By setting the value to 0.0Hz, this function becomes disabled. Set prohibited
frequency 1 to 3 as described below :
Prohibited frequency 3 §J < Prohibited frequency 2 I < Prohibited frequency 3
(2) Prohibited width (53)
By setting the value to 0.0Hz, this function becomes disabled. The prohibited range is :
to 52 - B3< prohibited range < 50 to §2+53
(Example) When prohibited frequency 1 {0 is 45Hz and the prohibited width [ is
2.0Hz : Prohibited range: 43 to 47Hz.
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F

EED SEARCH

P B e TR A
R “ - |- Constant to be Set" "
Speed search function i3] See page 41,
Speed search operation level 54 150%
Minimum baseblock time 53l 0.5s

When the motor during coasting is started during changing operation of commercial
power supply and inverter, etc., the motor can be operated without tripping by using the
speed search function.
The speed search command is input from control circuit terminals @) and ®). For the
functions of terminals @ and ®), “6” or “7” is set to 3 or 3.

When setting to “6”: Search from maximum frequency

When setting to “7”: Search from set frequency
By closing the search command during baseblock and inputting the run command, speed
search is started after the inverter output is shut off for the minimum baseblock time [53.
When the inverter output current is larger than the set value of the speed search operation
level [, the speed search operation starts. Frequency in which the inverter output current
becomes smaller than the speed search operation level 54 set value is judged to be the
speed agreed point, and the motor starts reacceleration/redeceleration up/down to the set
frequency in the set accel/decel time.
The following shows the time chart where the speed search command is input.

FWD (REV) RUN COMMAND

=a——==j 05 SEC OR MORE
T

SEARCH COMMAND I

i AGREED
i SPEED DETECTION
1

MAXIMUM FREQUENCY OR
FREQUENCY REFERENCE —————t——jom
AT RUN COMMAND INPUT 1

1

OUTPUT FREQUENCY

!
)
'
|
I
[}
!
+

MINIMUM BASEBLOCK TIME

VOLTAGE AT SPEED SEARCH RETURN TO VOLTAGE

AT NORMAL OPERATION

]
| SPEED SEARCH
OPERATION
Notes:

1. When the search commands are input from maximum frequency and set frequency are input
simultaneously, the search command from maximum frequency has the priority.

2. Make such sequence that FWD (REV) run command is to be input at the same time or after the search
command.

OUTPUT VOLTAGE

SEARCH COMMAND

TYPICAL SEQUENCE RELAY 1 RELAY 2

FWD (REV) RUN COMMAND
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CONTINUOUS OPERATION AT MOMENTARY

POWER LOSS
ltem Name Constant to be Set Factory Preset
Operation selection after momen
p(Rc;/er loss fany 46 0000
Speed search operation level 54 150%
Minimum baseblock time 53 0.5s

Even if a momentary power loss occurs, operation can be continued without any problem.
=xxx 0

1st digit
—|:|: 0: Continuous operation after momentary power loss not provided
1: Continuous operation after momentary power loss provided

Momentary power loss ride-thru time differs as shown below, according to the capacity of
the models. (common.to both 3-phase and single-phase)

¢ 0.25 to 1HP (0.2 to 0.75kW) : Approx. 1 second
*2to SHP (1.5 to 3.7 kW) : Approx. 2 seconds

Operation when continuous operation after momentary power loss is provided is as
described below:

(D When undervoltage (UV) is detected, the inverter output is shut off and the frequency
reference value and run command given before the momentary power loss are held.
Additionally, counting of the undervoltage time starts; during counting, /., is
displayed, blinking on the digital display unit and digital operator. If undervoltage is
detected, the inverter output is shut off for the minimum baseblock time (3.

@ After recovery from the momentary power loss, after checking that the inverter DC
voltage has recovered sufficiently, speed search operation is performed.

® Speed search operation starts when the inverter output current exceeds the speed
search operation level §4 set value. At this time, the new frequency reference value and
run command are read in. The frequency in which the inverter output current is
smaller than the speed search operation level /4 set value is judged to be the speed
agreed point, and reacceleration/redeceleration is performed up/down to the set
frequency in the set accel/decel time.

MOMENTARY
INPUT POWER SUPPLY POWER LOSS | cOVERY
OCCURRENCE
]

1
UV DETECTION SIGNAL =
*

At

BB

L
L |

MOTOR SPEED————— <=~~~

SEARCH REACCEL ERATION

RIS SN S -

]
)
]
INVERTER H
)
]

i1
OUTPUT FREQUENCY N
' }
e o e S ——
@ @ ®

* At: Varies according to the mverter load size. (Assured at 15msec mimnimum.)
Operation 1s automatically continued if recovery from momentary power loss in
At or less
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AUTOMATIC RESTART FUNCTION AFTER A FAULT

ltem Name Constant to be Set Factory Preset
Fault retry selection 0
Speed search operation level 150%
Minimum baseblock time 53 0.5s
V/f during speed search 156] 100%

If an inverter fault occurs during running, the inverter performs self-diagnosis to restart
automatically.
The number of the self-diagnosis and restarting times can be set up to 10 times to #J.
By setting O times, the fault retry function becomes disabled.

(D Overcurrent protection (OC)

@ Overvoltage protection (OV)

® Cooling fin overheat (OH)

@ Ground fault (GF) : only with model CIMR-PBE.
The number of fault retry times is cleared to 0 in the following cases:

(D No fault occurs for more than 10 minutes

@ Fault reset input signal (or key on the digital operator) is turned on when the
fault is checked.

3 The power supply is turned off.

Fault retry operation is described below:

@ If a fault is detected, the inverter output is shut off for the minimum baseblock time
§3. While the inverter output is shut off, the fault is displayed on the digital display
unit and the digital operator.

@ After the minimum baseblock time (3, the fault is automatically reset, and the speed
search operation is performed from the output frequency at the fault occurrence.

@ If the inverter output current is larger than the speed search operation level 4 set
value, the speed search operation starts. The frequency in which the inverter output
current is smaller than the speed search operation level [ set value is judged to be the
speed agreed point, and reacceleration/redeceleration is performed up/down to the set
frequency in the set accel/decel time.

@ If the total number of faults exceeds the number of retry times iJ, automatic reset is

not performed and the inverter output is kept off. Then fault contact is output. (Fault
contact is not output during fault retry.)

Note: V/f during speed search
The V/f during speed search can be set

as shown below by the [ set value so
e that a fault such as OC will not occur
OUTPUT FREQUENCY = o

_____________ \/ during speed search. However, this
"=~ 5" ——wmoToR r/mn  setting 15 not needed under normal

operation.

V/f during speed search = V/f under

® @0 normal operation x
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ACCEL/DECEL HOLD COMMAND

=2+ tem Name i» 7 -:& v ' |- ‘Constant to be Set - | ' Factory Preset
Accel/decel hold function See page 41: -

When the accel/decel hold command is input during acceleration or deceleration,
acceleration or deceleration is prohibited while the command is input, and the output
frequency is held.

By inputting the stop command, the accel/decel hold command is released and the
operation is in the stopped condition.

The accel/decel hold command is input from control circuit terminal D or®.

For the function of terminal @ or ®, set “8” to [ or (3.

Terminal @) function: Set to (2.
Terminal ® function: Set to (33.

The following shows the time chart when the accel/decel hold command is input:

FWD RUN —,r !—-
. I
ACCEL/DECEL 1 | 1
HOLD COMMAND ; ] 1o
i i : :
1
| I 1 ]\ : i :
1 1 ]
R ] ! ' L'—_ﬂ ] ]
FREQUENCY EFERENCE-" : i L | \: '
| 1
1o
i i ] IR Sh— -—
| ) ] I
1 | | !
) ) H
FREQUENCY AGREED SIGNAL I | J I

Note: When the FWD (REV) run command is input in the status where the accel/decel hold
command is input, the baseblock status is continued and the motor does not operate.
However, when frequency reference lower limit 2§ 2 minimum output frequency [} is set,
the motor operates at the frequency reference lower limit A
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CONSTANTS EFFECTIVE FOR REDUCTION OF

MACHINE VIBRATION OR éHOCK

The following constants are effective for rediction of vibration or shock.

Effective Method | Constanttobe Set | Factory Preset
Shock
» To decrease generating torque 2 to See page 38.
» To increase generating torque 29 1.0
il 0000
To reduce shock at acceleration il 10.0s
170%
To reduce shock at deceleration @ 0000
il 0000
i) 10.0s
1.5Hz
fl 50%
Vibration
To decrease carrier frequency 4
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2.10 PROTECTIVE FUNCTIONS

Protective Function Explanation Monitor Display m;g"’m
When the inverter power supply voltage drops, torque becomes
Low Main nsufficient and motor is overheated. Inverter output 1s
voltage circuit |stopped when the main circuit DC voltage becomes lower Uy §(UV1) |Operanon
protection voltage | than the low voltage detection level for 15 ms or longer.
low Detection level Approximately 210V or less (3-phase),
170V (single-phase)
Overcurrent The inverter output 1s shut-off when the inverter output
: current becomes approx. 200% and above of nverter rated af (0C) |Operation
protection
current.
Grounq_fa‘i]t The inverter output 1s shut-off when a ground-fault occurs at the CF (GF) |Operation
protection *4 nverter output side
The inverter output 1s shut-off when the main circwmit DC
Overvqltage voltage becomes excessive because of regeneration energy ou  (OV) |Operation
protection caused by motor deceleration and negative load.
Detection level. Approx 410V or more
The fuse clears to prevent wiring from being damaged Non
Fuse blown by the short-circuit current when the main circuit (Not displayed) | e ration
transistor fails
Cooling fin The inverter output 1s shut-off when the cooling fin
overheat 1s detected by thermistor Check for a oH  (OH) |Operation
overheat
defective cooling fan or clogged filter
Inverter output 1s stopped when output current to the motor is
detected by the electronic thermal 1n the inverter Either an
inverter duty constant-torque specialized motor or general-
L OL1) | Operation
Motor purpose motor can be selected If more than one motor 1s ot ¢ (OLD | Ope
driven, overload protection should be disabled Use a thermal
relay or thermal protector for each motor. |
Overload The inverter output 1s shut-off when the electronic thermal
protection P
Inverter overload re?ches or exceeds the mverse time hmt of 112% of ol (OL2) |Operation
the inverter's rated current occurs
Maximum rated overload* 150%, 1min
The motor operates according to operation selection
Over- [constant (No 37)] when the mverter output current
P
torque | exceeds the overtorque detection level. ot 3 (OL3) |Operation
detection| This function is used to protect the machme or to
*!' | monitor the output torque.
External fault When an external alarm signal 1s input, the inverter output .
signal input 18 shut-off EF3 (EF3) | Operaton
-84
o FOS
Control circuit The 1nverter output 1s shut-off when a transmission error Fan
) - Operation
fault occurs 1n the control circuit or a component fails. CPFOO ]
to *3
CPFCN

*1:

*2:
*3:
*4:

7 indicate the contents of digital operator display.
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For overtorque detection (OL3), fault display or alarm display can be selected according to the
constant (No.37) setting. For details, refer to “OVERTORQUE DETECTION FUNCTION” on page 54.
For details of control circuit faults, refer to Table 5.1 “Details of CPF-C10 Display”on page 18.
CPFOCWLEO

Ground fault protection is provided only with model CIMR-PBE.




Error Causes

Action to be Taken

eInverter capacity is too small.

*Voltage drop due to winng

A motor of large capacity (11 kW or greater)
connected to the same power system has been started.
«Rapid acceleration with generator power supply
+Operation sequence when power 1s off

*Defective electromagnetic contactor

*Check the power supply voltage.
*Check the power capacity and power system.

Extremely rapid accel/decel

*Motor on/off switching at the inverter output side
*Short-circuit at the inverter output side

«Motor of a capacity greater than the inverter rating has
been started.

«High-speed motor or pulse motor has been started.

Transistor error may occur. Investigate the error cause,
correct 1t, then restart.

Ground-fault at the inverter output side

+Check that motor insulation s not deteriorated.
«Check that wirings of load side are not damaged.

*Overvoltage

Insufficient deceleration time

*Regenerative load (Motor 1s turned by the load.)
*High nput voltage compared to motor rated voltage

«If braking torque 1s not proper, extend the decel ime or
connect a braking resister umt (option).

*Check that the load 1s not minus

«Check the power supply voltage.

*Repeated overcurrent protection (OC)

*Repeated overload protection (OL2) power reset
*Rapid deceleration in excess excitation (improper V/f
characteristic setting)

*Turn off the power supply once and tumn 1t on again.
If the fault occuis again after replacement, replace the
inverter.

*Do not replace the fuse

«Defective cooling fan
*Ambient temperature rise
*Clogged filter

*Wash the filter.

*Replace the inverter when the inverter cooling fin
1s defective.

«Intake air temperature 1 13°F (45°C) or less

«Overload, low speed operation or extended
acceleration time, improper V/f characteristic setting
«Motor rated current [constant (No 19)] setting 1s
wrong.

«Investigate the cause of overload and review the
operation pattern, V/f charactenstic, and motor/inverter
capacities

(If inverter 1s repeatedly reset after an overload occurs,
the inverter may fault. Investigate and correct the cause
of overload before restart )

«Set the rated current of motor nameplate value to
constant (No 19).

«If the above measures are not effective, lower the
camner frequency [constant (No 40)]

Motor current exceeds the preset value because of
machine error or overload

Check the use of the machine. Correct the overload
cause or set a higher detection level [constant (No. 38)]
which is within the allowable range

External fault condition occurred.

Correct the cause of the fault input.

*External noise
*Excess vibration or shock

«Record all data of FOY and CFPFSY , then make
imtialization

*Turn off power, then turn on agan. If error 1s persistent,
replace the inverter.

65




2.11 PROTECTIVE FUNCTIONS (WARNINGS)

Protective Function Explanation Monitor Display c(,nst‘;:;%u,p
. Monitor display appears when the main circuit DC uv
Low-voltage protection | yoltage drops under the detection level while the UY) INon
main circuit voltage ) inverter output is off. operation
(msufﬁment Detection level : Approx. 210V or less (3-phase) i (Blink)
Approx. 170V or less (single-phase)
Ths function is used to protect the machine and to
monitor the inverter's output torque. (OL3) Non
The motor operates according to selection of
Overtorque detection constant (No.37) when the inverter output current ol 3 (Blink) operation
exceeds the overtorque detection level. The monitor
blinks when “operation continue” is preset.
Inverter acceleration is stopped when 170% or
Stall more of the nverter rated current 1s required by the
prevention | During load.
acceleration This prevents overload protection (OL1, OL2) or
Accel/ overcurrent (OC) from occuring.
decel is When current 1s reduced to less than 170%, acceler-
accom- tion is enabled
plished a .
with Output frequency is decreased when 160% of the
maximum | During nverter rated current or greater 1s required by the — oNonratnon
g?:ﬁg“y normal load. This prevents motor and inverter overload pe
inverter operation | (OL1, OL2). When current 1s reduced below 160%,
without mnverter acceleration s enabled.
g",glr’gl‘l%_o“ Deceleration is stopped when the DC voltage 15
rent or During caused to rnise by motor regenerative energy.
over- decel This prevents overvoltage tnps (OV). When DC
voltage. cocleration voltage decreases, deceleration to the set value then
Tesumes.
. When forward and reverse run commands are EF
Simultaneous forward | losed fi i q (EF) N
d reverse run simultaneously closed for a period of time exceed- on
igmman 4 g 500 ms, the inverter is stopped according tothe | ££ (Blink) operation
S preset stop method [constant (No.01)].
External baseblock When an external baseblock signal 1s input, the (BB)
signal input motor coasts to a stop. When the external base- Non
main circuit transistor | | block signal is removed, the inverter output 1s imme- bb (Blink) operation
mnstantancous shut-o,ff diately turned on at the previously set frequency.
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Error Causes

Action to be Taken

<Input voltage drop

+Check the main circuit DC voltage.
+Check the power supply capacity and power
system.

*Motor current exceeded the set value because of machine
fault or overload.

*Check the driven machine and correct
the cause of the fault or increase the set
value [constant (No.38)] up to the machine
allowable value.

«Insufficient power for accel/decel
*Overload
*Phase loss

«Set proper accel/decel time [constant (Nos.09
to 12)] for smooth operation.

*For stall prevention during normal operation
lighten the load or increase inverter capacity.

*Operation sequence error

*3-wire/2-wire selection error

*Recheck the control sequence.

*Recheck constant settings (No. 32 and 33).
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 NSTRUCTIONS
Varispeed-606PB3

PLASTIC-COVERED BOOK-SIZE ALL-DIGITAL
LOW-NOISE INVERTER

MODEL : CIMR-PBA2, -PBE2 (3-PHASE SERIES)
CIMR-PBAB, -PBEB (SINGLE-PHASE SERIES)

TOKYO OFFICE Ohtemachi Bldg, 1-6-1 Ohtemachi, Chiyoda-ku, Tokyo, 100 Japan

Phone (03) 3284-9111 Telex YASKAWA J33530 Fax (03) 3284-9034

SEQUL OFFICE 8th Floor Seoul Center Bldg, 91-1, Sogong-Dong, Chung-ku, Seoul, Korea 100-070
Phone (02) 776-7844 Fax (02) 753-2639

TAIPEI OFFICE  Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipel, Taiwan
Phone (02) 563-0010, -7732 Fax (02) 567-4677

YASKAWA ELECTRIC AMERICA, INC

Chicago-Corporate Headquarters 2942 MacArthur Elvd Northbrook, IL 60062-2028, U S A
Phone (708) 291-2340 Fax (708) 498-2430

Chicago-Technical Center 3160 MacArthur Bivd Northbrook, IL 60062-1917, US A

Phone (708) 291-0411 Fax (708) 291-1018

MOTOMAN INC

805 Liberty Lane West Carroliton, OH 45449, US A

Phone (513) 847-6200 Fax (513) 847-6277

YASKAWA ELECTRIC EUROPE GmbH

Am Kronberger Hang 2, 65824 Schwalbach, Germany

Phone (49) 6196-569-300 Fax (49) 6196-888-301

Motoman Robotics AB

Box 130 S-38500 Torsas, Sweden

Phone 0486-10575 Fax 0486-11410

Motoman Robotec GmbH

Kammerfeldstrage 1, 8051 Allershausen, Germany

Phone 08166-900 Fax 08166-9039

YASKAWA ELECTRIC UK LTD

3 Drum Mains Park Orchardton Woods Cumbernauld, Scotland, G68 9LD U K

Phone (236)735000 Fax (236)458182

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA

Rua Conde Do Pinhal 8-5°, Andar Sala 51 CEP 0150/-Sao Paulo-SP, Brasil

Phone (011) 35-1911  Fax (011) 37-7375

YASKAWA ELECTRIC (SINGAPORE) PTE LTD

Head Office CPF Bidg, 79 Robinson Road # 13-05, Singapore 0106, SINGAPORE

Phone 221-7530 Telex (87) 24890 YASKAWA RS Fax 224-5854

Service Center 221 Henderson Road, # 07-20 Hendlerson Building Singapore 0315, SINGAPORE
Phone 276-7407 Fax 276-7406

YATEC ENGINEERING CORPORATION

Shen Hsiang Tang Sung Chtang Building 10F 146 Sung Chiang Road, Taipel, Taiwan
Phone (02) 563-0010 Fax (02) 567-4677

YASKAWA ELECTRIC CORPORATION MMI IM Ml
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