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{ 1. INSPECTION UPON UNPACKING

Before installation and wiring, be sure to check the following:
(1) Make sure that there is no damage from wansporting the unit.

(2) After unpacking the unit, make sure that the package contains one inverter and one
~ operation manual

(3) Make sure that the product is the one you ordered by checking the specifications label
on the front of the cover.




(2. SAFETY PRECAUTIONS )

2.1 Input voltage

(1) Make sure that the input voltage is:
Tare e ~phase 200 o 240 V, 50 Hz/60 Hz

{2) Besure toinstall a circuit breaker to
protect the wiring.

22 ’ Installation locations and surfaces

(1) Avoid installing this unit in locations which are subjected to high temperatures,
high humidity, and dew condensation. Also avoid locations exposed o dust and
dirt, corrosive gases, coolant mist. The installation locadon should be 2
well-ventilated room which is not exposed to direct sunlight,

(2) Besure toinstall the unit on a perpendicular wall which is not subjected
vibratons.

(3) The installation wall should be made of steel sheeting or other nonflammab
material. '
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23 Do not connect the power supply to the INp

output, this wrong connection damages ST

the inverter. RS T
e

(

Power supply

2.4 Do not touch the interior of the inverter
or put rods or other objects inside it
when power is being applied. Such
action can lead to electrocution and can
cause maifunctions.

2.5 'When operating a general-purpose motor at a high frequency exceeding 60 Hz, be
sure to confirm the allowed rotational speed of the motor and machine with the
manufacturers.

2.6 Withstand voltage tests and insulation resistance tests (megger tests) are executed
before the units are shipped, so that there is no need to conduct these tests before
operation.

When conducting megger tests as a part of daily inspection, be sure that these tests
are only executed between the main circuit and grounding. Do not execute megger
tests on the control circuit.

RS T U v W
Q?Q Q QO O FW RV H - e

\ /\ f \d N \
Megger Megger




2.7

2.9

Do not attach or remove wiring and connectors when power is being applied.
Also, do not check signals during operation.

Do not stop operation by turning on and off the electromagnetic contactors on the
primary and secondary sides of the inverter,

{’ . CON, GF?
Mgo
Power RS, T - u.v. w
supply > oL T \c @
W b
il .QW] fz\\
BT f Turn ON
‘w and OFF

Even if there is a short power failure, if an operation instruction has been given, then
the unit may restart operaton after the power failure has ended. If there is a possibility
that such occurrences may harm humans, then inswall an electromagnetic contactor
(Mgo) on the power supply side, so that the circuit does not allow automatic restarting
after the power supply recovers. If the optional remote operator is used and the retry
function has been selected, this will also cause automatic restarting if an operation
instruction has been input, so please be careful.

Do not insert phase advance capacitors or surge absorbers between the output
terminals of the inverter and the motor.

4 Jurge absorber

@

. Phase advance capacitor

N h
Power P o) .3"

supply




2.10 Bemretagrmmdmymmdingtermimls@.

211 When mspechngtheumt,bemtowaxt forwsemaﬁa'tumingthepower
supply off before opening the cover.

(The internal capacitor will have residual voltage which is dangerous.)

Be sure to

wair 30
seconds!?




[ 3. APPEARANCE AND NAMES OF PARTS )

Installarion holes

A,

Operation ’

panel
Digital frequenc:y\< 1

display \NT\

Cover

Frequency serter
RUN/STOP switch

-L—-—_-J’
gzzgzztgzef::o:ha”‘ .. — DIP switches
E Logic printed-circuit
S,y 000 -~

POWER lamp
Alarm lamp i board
Poteatiometers ™ | @‘ Main circuit .
/ W “ prinred-circuitr board
. RISITIUIVIW Main circuit terminals
!

Control circuit
terminals Grounding termimal
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Y

Terminal cover




(4. INSTALLATION )

For cooling purposes, be sure that the inverter is insmnedverticangf. Inm::on.bem:ha:
itis separated from other components and walls. If foreign marter is mtmduced to the interior
of the inverter, this may cause malfunctons, so make sure that no foreign matter can enter it.

Ll LS LS

\

?’ 6 “15:& ; Flow of air ?_//
/d 0L more / /
/] L v
i o %
—é.mcm— —jl0call e
or Dore or mora Wall
A n 1 -/
e ?" L
2 6 in ué.‘;c:m . — ;
v T mor
S T

(a) (&)

Bémncaatwmumnmnﬁmehanquhmnmhh
material, such as stes} sheeting,




At wiring work or other work, do not enter the wire scraps, welding fragment, iron scraps,
dust, etc. into the inverter, 5o be sure to cover the top of the inverter with a cover or others
before working.

.éf//f “’,a; Cover (Nonflawmable uaterial
such as steel sheeting)

Vent

A When iastalling the iaverter in a box,
be sure to remove the terminal cover,

[ Be sure to note the ambient temperature (-10 to 40 "C). |
(Up to 50 "C with the terminal cover removed.)

The higher the ambient temperature of the inverter, the shorter its usable life will be. If there
is a heat generating unit near the inverter, try to keep it as far away as possible. Also, when
installing the inverter in a box, be sure 1o carefully consider ventiladon and the dimensions.

! Inverter losses: 5% of the nominal power of the inverter |




[ 5 WIRING )

The terminal board will be exposed when the terminal cover is removed. Wire the inverter in
this state. ‘

5.1 Wiring the power supply and motor

Control circuit
terminals

Power supply ¢ I A,
'I l Power supply rerminals

l Moror terminals
Circait
breaker

)

l D S S

FRTrFUIVIW

ot

Grounding terminal @
(M& screw)

*  The inverter will be damaged if the power supply
is connected to the motor terminals U, V and W,
so be sure not 10 make any mistakes.




Note 1:

Note 2:

The inverter does not have any facilities to protect humans from seal‘:.lt'mcessary.
install a leak circuit breaker. (Select a circuit breaker with a large high frequency
sensidvity current )

Be sure that the specified grounding is executed. Bcsmwsep:nazc:hegomding
pole from those of other heavy electric machinery, and avoid using common
grounding poles.

If multiple inverters are used, make sure that the grounding connections do not
create a loop.

Grounding boilt
prepared by user

-

52 Control circuit terminal wiring

| Inverter (SF2 type) provided with operation panel |

RUN switch is connected to forward run terminal (FW). To change it to reverse run,
change the wire from FW 10 RV terminal.

Operation panel — - 3

Digital frequency

RON switch 9isplay
! Frequency setter )

E ]

¢ pv12

2CH

AR [COM{CQF2ICFL] H 0 L FH' RV | RS Lol FM ALY ALO

Noze 1:

Note 2:

Reverse rtun
Forward run

Do not connect an external frequency sener. Inverter may be damaged by the
connection.

If the frequency is set by an external signal, remove the wiring of Q0 terminal and
insulate the removed wire,




Inverter (SB2 type) without operation panel |

S.4mm (M3 screw)

G Tenen

M3 screw
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50mAmax,
*  Atuach a surge absorbing diode in parallel to the relay
*  The fault alarm is ON under normal conditions, and OFF under abnormal
conditons. (OFF when the power supply is off.)
Note 1:  When a frequency arrival signal is used, be sure to install a surge absorbing diode
in parallel with the relay. Otherwise, the surge voltage created when the relay goes
ON and OFF may damage the AR output circuit.
Note 2:  Use a twisted and shielded wire for the signal line, and cut the shielded covering as

shown in the diagram below. Make sure that the length of the signal line is 20
meters or less. If the line must be longer than 20 meters, please use the VX
applicadon control device RCD-A (remote control device) or CVD-E (insulated
signal converter).

Insulate

....
1

RS
0:- “* K

No grounding necessary

Connect to terminal L of the inverter,




Note 3: thnﬂzcﬁequencymﬁngﬁpﬂismedmaac{oﬁwﬂham&a&mad&y
whichwﬁlnmcammmamaﬁumﬁm&mwnhthemlymkm
and voltages of crossbar twin contacts, etc.

Note 4: Use relays which do not cause contact defects at DC 12V, 3 mA for the other
terminals.

Note 5: Scpmwmemﬁnc&cnitwﬁing&mmcrdaymmmw‘ning. K they must
cross, be sure that they cross at a right angle.

Main eireuir power line
(#,5,T,6,9,W, ALO, ALl, etc.)

’(/, Right angle
L 'y

Signal input line
ot (H§, 0, L, W, RV, FM, etc.)

Separate by Y/1 or more.

Note 6: Terminal 2CH, AR, CF1 and CF2 are described below.

Terminal Terminal function Facrtory setting
2cH When 2CH~-L is turned ON, the preset | Acceleration/deceleration
second acceleration/deceleration i second

 time wilil be used.
When 2CE~L is not ON, this time will
depend on the potentiometer adjust-
ment on the printed cireuwir board.

AR When the ser frequency is attained, | When the sezting is
AR~COM will go to the low level. atcained this goes ON.
ON: Setrting £0.5 Hz
OFF: Setting *1.5 H2

CFl CFl«l, ON: TFirst speed Firsc speed: 5 Hz
CF2 CF2-i. ON: Sacond speed Second speed: 20 Hz
CF1/CF2~L simultaneously ON: Third | Third speed: 40 Hz

speed .

‘The remote operator (optonal) can be used to change a setting.




[ 6. ADJUSTMENTS AND SETTINGS

6.1 Adjusting acceleration/deceleration time

Acceleration/deceleration time from minimum to maximum frequency is adjusted with
the potentometers on the printed circuit board.

[Approximately 5 seconds when the unit is shipped from the factory; 3 on the scale.}

{Seconds)}
0 Longer Longer
i 25 e
<3 20 ACCEL DECEL
il () v by
EE: 15 ‘-\ -" ,_'\ I‘
230 10 y % - *-
5 Ed ™ -~ Y

1 2 3 &4 5 6 1 8 910 scale

Adjustment range: 0.2 to 30 seconds
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Shows an example of 3 on the scale.

Acceleration Deceleration

time



6.2 Setting the V/F pattern (maximum frequency)

The V/F panem is set with DIP switch DS1.
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6.3 Frequency reference signal

DIP switch DS2 can be used to switch the frequency setting voltage between 005V

andQtw 10V.
:::‘i“ DS2 satring posicionm
Bs 2 sy ey gty Setcting when the unis
is shipped from the
0~10 v facrory,

[ea]
|
+|

i

o~sv | |MUIL

6.4 DS2 and other settings

In addidon to the setings described in section 6.3, DIP switch DS2 can be used 1o set
the following.

from chose vhen the wsin

Sattiags vhes the snit |
DS 2 ] | Side] No overload shipped from che ::::o?y
> m e : limit
ws [ ] [:] [:] DS 2
D D D D il DD Overload 3{ @ o
; limitv
i 2 3 & - O $ida
po < s {Factory Q D g Q
@ I setting) LR SO T
L‘ r'_ Do st chasge the settings g =@

vas shipped frow Che

=]
factory. {(Whea Che ramatse
oparator is in use sad ir
i [
L]

iz malfunctioning, this DX
switeh is used ca force

. return of che sefCiags co
L.- the priated circuiz bosrd
ot the iavercer unic.)




6.5 Adjusting monitoring frequency (potentiometer M.ADJ)

When the frequency monitor signal is changed from for the digital frequcncy meter to
for the analog frequency meter by the optional remote operator, this can adjust the
analog frequency meter connected between terminals FM-L.

Turning the potentiometer clockwise will cause the

M. ADY | . frequency meter to move drastically.
]
v e When shipped from the factory, the 1 mA 10 V
= % - full-scale (even scale) frequency meter is adjusted to
P ~ indicate the maximum value.

Note 1:  Because the signal between FM-L is duty controlled by a pulse signal, the
indicated value may vary slightly depending on the type of meter or the wiring
distance.

6.6 Jogging Operation

2C8 CFl E: Q0 L

o

o—{ =
Q-

After 2CH-L and CF1 are on, FW-L or RV-L will cause operation.

Standard setting when
shipped from the factory.

First speed: 5Hz

First speed (CF1) is used as the jogging fmquchcy.

.17 -



SHz T T
Forverd
aparation O\

T T

Ravusas
opecation

5Hz

Time T will change according to the selection of the maximum frequency.

Maximum fraquency (Hz) 50, 60 i00, 120

Time T (seconds) Approximately 0.1 | Approximately 0.05

* When FW(RYV)-L is OFF, the motor will not go to free running.

*  The remote operator is necessary to change time T and the jogging frequency 5 Hz

6.7 Multi-speed operation

CFZICFLl} B O] L |[FW|RVIRS| L

- — Lo "RETTERPRE SRR i S ——

— r— Wy b mpma f— e o - - —_—

swzf/ 1/3”1 SWF{ T/SWEl

R e e
VRO (FS setting)

Standard setting when Firstspeed:  SWI1ON

shipped from the factory. Se . SW2 ON

First spoed: 3 Hz Third speed:  SWI/SW2ON -
Second speed: 20 Hz simulaneously

Third speed: 40 Hz




FS seming: Arbimarily setby VRO

The remote operator is necessary to change first, second and third speeds.

Frequency
(Hz)
3
60 Hz
(FS setting) )
i\ (40 Hz)
1\ Third gpeed
H
(20 Hz) ; :
Second { i
speed | I
§ } O\ (5 BD)
} i i First speed
i J ! i
| i i
} i |
] !

i j Time
swz —L ON ] oN_ ] !
w1 E oR ¥
SWE oN i
SWR

6.8 Making settings with the remote operator (optional)

Even more functons can be set by using the remote operator or copy unit. Ifthisis
necessary, see item 12. (The list of functions is shown.)

P £ BN




(7. OPERATION ]

7.1 Before starting operation

Prior to the test run, check the following.

(1) Make sure that the power lines (input power supply #, §, 7 ., and output
rerminals U, V and W) are connected correctly.

(2) Make sure that there are no mistakes in the signal line connections.
(3) Make sure that the inverter case grounding terminal (&9 ) is grounded.
(4) Make sure that terminals, other than the grounding terminal, are not grounded.

(5) Make sure that the inverter is installed on a wall. Also, make sure that the wall
surface is an nonflammable material, such as stweel sheeting.

(6) Make sure that there are no short-circuits caused by stray pieces of wire,
solderless terminals or other objects left from wiring work, Also, make sure that
no tools have been left behind.

(7) Make sure that there are no short-circuits or ground-faults in the output wiring.

(8) Make sure that there are no loose screws or terminals.

(9) Make sure that the maximum frequency setwing matches the machine
specificatons.

Be sure to refer to page 30 when conducting insulation resistance tests and
withstand voltage tests. Never test terminals other than those which are indicated.




Check the following after the test run is complete.

" 'Was the rotational direction of the motor correct?

°  Was the inverter wripped during acceleration or deceleration?
*  Were the rotational speed and frequency meter correct?

*  Were there any abnormal motor vibrations or noise?

When overcurrent tripping or overvoltage tripping occur during the test run, increase
the acceleration time or deceleration time.

Note that when forward and reverse operation are ON at the same time, that the unit
will stop.

When shipping from the factory:

Maximum frequency: 60 Hz
Forward operation




[ 8. PROTECTION FUNCTION

In order to protect the inverter there are various protection functions for overcurrents,

overvoltages, undervoltages, etc.

When these functions are activated, the inverter output is cut off, and the motor will run
freely. In addition, these conditions are maintained until forced resetting is executed.

Protecrion
nane

Display

Content

Remazks

Ovarg~
current

Coatinucusly ON

A large current has flowed
through the joverter.

. Short=circuil or ground-
fault on the cutput side,

« Moror shafr has locked.

. Acceieration or decelera-
tion rime is too short.

« The input or output
goutactor has desn furted
oN/orY.

By usiag the temote
operater {optional),
overcurrsnta duriag
mecalevation, decslera-
zion and operation can
be identified separately.

Ground faulr damages
the invertar.

Over—
voltage

~

g
178

QN: 5 seconds
QF¥F: 5 secouds

oV
R-~OH

\.::,/
Vd Y

Continucusly ON

Regenerative suergy from the
motor bas caused the voaltage
of the DC bus intermediate
cirenir to incresse.

« Accelaration/decelerszion
time is too shor:.

« Iuput line voltage is too
aigh.

. Load GD? is too large.
. Overhauling load.
« A tun signal has been senc

while the motor wvas
runaing freely.

. There are sny large sources

af slectrical noise.
(During CPY errors)

Sowezimes during decale—
ration an cvervoltage
and gvergurrent will bae
generated at the same
time., In such cases,
the ALARM LED mxy be on
continuouely. When the
pover supply is turaed
on whes the unit is in
che veset signal isput
(RS-L: closed) state,

oV /R~-CH will lighe. 1In
this case, release resel.
When there is & CPU
error, OV/E~CH will go
out.




Procection
DAt

Content

Hemacks

Under~ Low iaput line voliage
volzage AL ARM
N S » The incoming line voitage
(::) is oo low.
Vi N
_rLrU—LrU-L . Momeotary powver failure
or voltage fluctuation.
git: 1.5 seconds . Thers ars any locse or
OFF: 1.3 secounds disconnected terminals.
Overlioad An gveriosad current flowed Electronic thermsal
AL ARM through the invertst output charactaristice (Note 1)
N’ for a certain smoutt of time. Quetput
(::) current
SN » Motor overload by the {z)
T | deives sasipemss
100
. Over motor tating vs Hi--t i
ON: 0.3 saconds sutput current rating : : Cutput
GFF: 4.3 seconds of invercer. frequency
u 9 (dz)
Electronic thermal-te
frequency characteriscics
Time
{saconds)
]
4
H
¥
]
w “"'E'". Gutpul
: ! i, GUTTENL
108 180
When shipped from the
factory, rhe alectronic
terminal characteristics
are set to & level of:
Rated output current of
inverter x 0.9.
Starage ¥aod of the life of the data Replace defective
tlemens AL ARM storage alement has been inverter.
srror hY 7 reached.
/::\.
ON: 5 seconds
OFF: 9.3 seconds
Note 1:  When you wish to change this with the current value of the motor, or when you

wish to change the clectronic thermal-to-frequency characteristics to constant
torque, the changes must be made with the optional remote operator.




*  When an fault is generated, alarm signal will be output to wrminals ALD and ALL.

.
—"
Normal power-on status Alarm signal output during power-on. This is

also the status when the power supply is cut off.

*  Saving alarm signals

‘When the inverter input power supply is cut when alarm signal is being output, the
alarm signal cannot be saved because the inverter control power supply is turned
off. If you wish to save the alarm signal, the signal should be sent to an external
sequence, then after they are saved the inverter power supply should be turned off.
After power is reapplied, the remote operator (optional) can be used to check the

contents of the fanle
*  Resetting
RS L Reset by cither short-circuiting terminals RS-L of
the printed-circuit board, or turning OFF the

é input power of the inverter.




[ 9. BEFORE ASSUMING A MALFUNCTION HAS OCCURRED J

If your problem persists even after checking the following table, contact your sales agent or
your nearest servicing station. In such cases, be sure to have (1) the model, (2) the production
sumber, (3) the malfunction symptoms, (4) the purchase date, and other pertinent information

arhand,

Symp Loms probable cause CHOLUTRTT AN EN
The wotor | The iaverser i Is tha iopul pover supply zo . Ghack teveickls aﬂ.); 7
will oot | outputs T, invercar tecaisais €,5,7
. T and W being supplied? « tura oa the power mpply.
ars 3ok If it is, cthe POWER lamp
supplying should be an.
valtsge.
Iz zhe ALARM lamp ou? - 1f ic is on, tess: Zhe Iinverter.
. Is operation insteucCion RUN| . Set 2o ON,
oN?
. Ia termizal TW (or V) + Contect tersissl L o terminal FW
cousectad Co Germinal L? {or RV} on the printed-cirsuit
bosrd.
« Bas zhe fraquency setter
(potessionater) bess turoed
clockwiae?
« Ars the priaoted-sireain « Turn the petenticwstar slockvise.
hoard cermisala 4, O and L
connacted o the pocencic- » Firmly cocsect the postensiometar
oeter? te thea Termiasls.
Has Tesat Deez lafe ON? Relessa Teset,
1f she power wupply is applied
with che teset sigax]l bSeing
igpus, OV/R-0H will light.
lavarcay Has the wotor asized or is the | . Releass anizurs or lightan ths
sutputs 9, load too grean? load.
¥ oand W oave
mpplyiog « Test the mofor indepeodeacliy.
wvoloagn.
The optiocal i Are the operational senciags Chack the operacion of the optional
ramoLe Betveat ths Temale Speratar Temote Gperztor.
SpRLATOT i and inverter usiz corceet?
wand.
The rotaw . Aze the coanectious of Maks tha cocosctions secordiag te
sianal ourput tersinals U, ¥ and ¥ | che phase sequence of the motor.
divmction esrrecs? (in geseral, fovescd should be in
of tha the sequence: ¥, ¥V aad W.)
mogae is . Is the phase sequence of tha
back- motor forvard or reverse in
wxrds. ruspact to T, ¥ sod WY
« hrse the tacminals su the Tarminal ¥¥ for forwerd, sud RV for
pristedwcircuis bosrd tavarea,
eovrecc?




Symptoms Probabls canse ConataTmeasore
The rota- . Aftsr checking the wiriag of { Raplace the frequancy settar.
tional the frequency sactar, the
spawd of rotaticosl spewd still doas
the sotor not iscresse whan the settar
will oot is tarsed. .
increase, .
Ars termioals CFI-L snd « Turu off C¥1 xad Cr1. {(When CF1
Cri-L ON? and CFL ars fizmd st o given
fraquancy, the spesd refecencas
signal will de iovalid.)
Is locad too great? . Decresss the load,

. When she load is too great, the
limizing funceion will be
activated, so Chal the Totatiomal
speed will bde lowar chan ths
secting. .

Rotacien Ia the fluctuazion in load . Increass the cxpacicy. (Boch for
is too gresc! the wotor and inverter,)
unstable.

Is the powwr supply woltage i . Dacresss the fluctuatioa.

flucrussing?

Is sume peculisr freguency « Change the oubtput fregquency

~ sausing? slightly.
S

The rotaw Is the suximm fruguency « Chack the /¥ patiera against
zioual satting correcs? tha maror specifications.
apead of
the wotor Are the suwber of mozor « Chack the spewd-change ratio.
dows not poles, the guar razio, aud
maCeh Che pulley ratio corvmct?
inverter.




10. MAINTENANCE AND INSPECTION ]

10.1

10.2

Maintenance and inspection precautions

()
®)

©)
@

Be sure to turn off the power supply during maintenance and inspection.

After the power supply has been tumed off, start maintenance and inspection after
30 seconds or more since the POWER lamp on the printed-circuit board has gone
out. (Immediately after the lamp has gone out, there will be a residual voltage of
about DC 50 V in the DC bus intermediate circuit.)

When removing connectors, never pull the wires.

Take special care not to mistake connections.

General precautions

Always keep the unit clean so that dust or other foreign matter does not enter the
inverter. Take special care in regard 1o breaking lines and connection mistakes.
Firmly connect terminals and connectors. Keep electronic equipment away from
moisture and oil. Dust, steel filings and other forsign matter can damage insulation,
causing unexpected accidents, so take special care.

Inspection items
(1) Daily inspection
(2) Periodic inspectdon (Approximately once a year)

3

Insulaton resistance tests, withstand voliage tests



Conduct these tests by short-circuiting the terminals as shown below, and by following
the conditions described.

In regard to insulation resistance tests, measure the mminalsbelowmd;h?
grounding at DC 500 V meggers, and make sure that S M-ohms or greater is
indi y

Inmgmdwwimsmdvdmgcmhnmﬁwmm&mwmdthcg{o‘nmﬁng
with AC 1500 V for one minute, and make sure that thers are no abnormalities.

Do not conduct insulation resistance tests and withstand voltage tests for terminals
other than those indicated below.

K ST Uu v w
Q.2 Q Y
LI S T Somd Nned
Yegger
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Insulation Resistance Tests and Withstand Volage Tests

Note 1:

Notw 2:

If the inverter is used under high temperanure and heavy load conditions, its
operating life will be significantly reduced. Also, if the inverter has been stored for
three years or more, apply rated input voltage for about five hours,

Precautions in handling printed-circuit boards.
When maintenance and inspection of printed-circuit boards is necessary, be sure to
follow the precautions below.

*  Preventing damage caused by static electricity. The MCUs and ICsona
printed-circuit board can be destroyed by static electricity, so be sure 1o ground
work benches, soldering irons, and yourself before working on a printed-circuit
board.

We also recommend that spare inverters are prepared to reduce the amount of
down time,

L




Note 3;

Be careful of the following conditions because the converter module may be
damaged.

*  When the power supply capacity is ten times that of the inverter, and it is 500
kVA or greater.

*  When a drastic power supply voltage change is generated.
Examples:

When multiple inverters are connected to a short bus.
- When a phase advance capacitor is turned on/off.

In the cases above, we recommend inserting a reactor of about 3 percent (voltage
drop at the rated current) of the power supply voltage on the power supply side.



[ 11. SPECIFICATIONS )

11.1 Block diagram
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r tima
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Description of Symbols

LT R VTR AN g

BROBOEEE-C

Co B Y AT

* IM: Diode module
¢ CB: Smoothing capacitor
l 1 o : Fault alarm relay
e *ZNR: Surge absorbder
d. Sa ¢ SH: Shunt resistor
@ . * CT: Current transformer
— * RSt Current limitisg resistor
- * PM: Power module
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11.2 Standard specifications (200 V class PWE series)

Madel demigaation with eparscion pasel

~0SKAl ~ |0 kA -2 084

without opevstion pacal

~085K | 10K . X0k -

Protetiive sCTuchuiw

Opan type {IFOOD)

Muziwum wotor size {4P, H9)

374 /& >

Hax i wme v i.4 1.7 1.4
pacLLY
{u¥A) no v i.i L.y 2.9

dncad Lapul M veltage (V)

Singlasphane 300 ~ 230 210X, 260 +3/-10% 30760 Ex =S¥

Latmd output veltage {¥} (Mote 1)

Thiwa~phase 200 « 248 (Correeponds to Loput velcage.)

Lated output sweraze {A)

3.0 i 5.0 7.5

Coatrol meclod

LTine wave PO sethod, woltage soucrol msthod

Quiput Sreguency range

I~ 120 Bx {4, 5 Bx startiag) {Ta 360 %z vhea nxing
the remore Jperasor.)

Yraquancy scourasy

20,17 of tha mezimum fragoesncy {13 210°0)

Fragquancy secting rasalution

3.2 Hz/30 Bx, 0.25 Ex/80 Wx, 0.4 Hx/100 Nk,
¢.5 Bs/120 Hs

Voltsga/fraquascy charecteriacics

A types {conscasl Lavgue, sod reducad tovgue
individually swt.)

{Fartywsighs Sypaa up £o 140 Hx vhes weing cha
rasate Sparater.)

fSwvarlond current capacity

1502, 40 saconds {onece svary Tem wimutas)

Accalevatiou/decelavarion time

9.2 to 30 seconds, individuslly see {indiwidually
satiiog Deatwees 0.1 to JO0 smconds passidle vhan
Tamote sparator is aked.)

Torgque hoost

(¥han remsta opervator is sased, setiisg of sanwal
boost and sutowszic bDoast possidle.}

Scariing torque (Noce 2)

AppragissCaly TOL or mora (1207 of frestar whasn
Tamote operetor used. }

Braking | Regeseracive brakiag (nata 3}
Torque Fandback o capagitur

Approx, 002 (J0GV 30 Bx) Apprax. 0L (200V 5O Ax)
Approx, 3T {00V &0 B2x) Approx, IOT {200v 50 Xa)

Yoitage injection brakiog

Whan operation inetruciions ave OFF, Mraking ar
8.5 Hz or less, Ho braking when speed teferancs
wolzage {e OFF. {(When the tswots apacstor ix weed,
starting frequency, timm, stz. dax Se sac.)

Togur f*uquancy Ouwration pasal
Signals | metcing

Sansiags with the pogentciommter.

Extaraal signals

PC 3V, Q- IO ¥ (Toput impedence IO Revhmae,
20 E-chms, respectively,)
Focantisemsar: 500 ochws fo ¥ E-—cbms

Forward/ Upurazion pasel
YRFRT &N
aparation,

{ switen (Yhe forward oparsciou {FU¢}

whet snipped f(rom che Cectory)

scop
Ixtarnal sigual

Forwsrd oparasion/stop {14 soncact), rwveres
spezation/ecop (la T) simuls iy o9 agqoals
sZ0R.,

Nulbivepaud Opacacion

Heximum four speads. Firet speed, $ Mx;
sucond spand, 0 Bx; thivd epead, 40 B (Can bu
arditrarily saf whes waing the remsce aperster.)

Sacond scexlavetion/

i second (Sescud scemlevation/decalevacion tise

decaleracion inatrucsions, Individual seceiag Detwesa 0.1 2o 36O
saconds possikle whet wming e Tewats operator,)
Resat Pauls raset, outpat imsedistaly st off {ls comtace

instruccion}




OwEput Fraguaney arrival sigual O when ftagwency attaimed {epan solloster sntput)
sigmals | {Mete &) {achizoary axtained fxeywmney cam bo pat vhen woing
the cemets dparator. }

Fraquascy weniteriayg Digizal fcaquancy meter (Mamizorisg with semaleg
setary Sota 3)

Faull alarw contact oy vhen lwvearter sheecusl (0N whes sermmi,
OFF vhan pount mpply omt off.)

Gthar charscteristics fihen she eptiowal resote epexater fx wesd: Prugwaney
sanisum/ainisew lisizer; wasises fregqwaney
sdjuscmmnt; swter oparscime sewnd adjustoant; wleww
tromic Churmal feaval sdimscwent; sat Bias goin; out
put Frequancy 4isplay; woter totstiesal spend
dinpley; satper curvent display: ewiput velzage gain
ad justaent: Crmquency comvarsion secting: srrer
display: vecey functiown (retry whas eripped o
aveccurrent, vedsrvelsage).

Pracection fusatnions Dodmrealtage, Aty & roak, wescveltage,
araciond, sitpet short-cirenit, everlesd limis
fomtiow, ealectresic tharwal (Nete &)

Guonral | Asbisnt Compurscwre {Noce 7) wift to MTC {~10 co 30°C wvhao cever resoved.}
spacifie (Stavege tumparstors ~10 to #3°5.)
aations

Humidiey 16 to I 2 {80 dew sondensation)

Vibratious 2.5¢ (i0 « 33 ¥z}

Spatacion Llosstiam 1,000 weZar or less altitwde, indoors (s xorrosive

gar ar dusg)

Paint solor Black

Gprions | Rawots Bigital specacion/ Rawote cowtrel operstar i setar/} wetars
sparator [ sesting numie (2OP=1EA, DOP=3EA)
Bigital opwvation Rusding sod ceensfer of secting data,
copy wail { wecar {DEW-[EA)

Taciwated wase ({5} 5_ 6 . é ;..b’_

Note1:  The output voltage will decrease if input voltage decreases.
Note2: If starting torque is insufficient, it can be set with the remote operator.

Now3: Without a regenerative braking circuit. This is an example for the Hitachi standard
four-pole motor. This may change depending on the motor.

Note4: DC27V, 50 mA maximum.
Note 5:  Can be selected with the optional remote operator.
Note 6:  Effective with an output frequency range of 20 to 60 Hz.

Note 7:  Storage temperature refers to temporary periods, such as during transportation.




Torque Characteristics with Inverter Operation

*  Torque characteristes

‘The torque characteristics for the V/F pattem in the diagram below are indicated (for
the Hitachi totally-enclosed, fan-cooled, four-pole motwor.)

v A
100(Z ) b e = : ;
i L]
H H
i I
} 1
i :
E H »
1 ~ 50 100 (Hz)F
1 -~ 60 120

*  Applicable motor: 0.41t0 1.5 kW

Maximum torque (maximum torgue
boost, short time)

156 1
,.—-—-"/’ \
ig‘! teimier il by
7 g N,
—~ 100 i{ 200/ ZZO‘V. 60Hz i
” 95“ i bt S \‘ -
R N ~N Coutinnous
9 80kl b w T T 2 N ¢ usage torque
‘% = /’ 2010)5332 TN N 7
O :t ;, ‘..,\) -
ol E’/‘f ‘."ﬂ
B d ] "I
:
i
2.5
1
H
g H .
0610 20 30 40 5 50 ro 35 30 100 110 120
os 25 53 75 100 -

Output frequency (Fz)




113 Terminal connection diagram

A MCB Iaverter
ThAree -~phase
power sgppiy T3 R L}
at 5 v
%go -goz:ﬁo v 512 T w
’ * e 2CH
““_o————lcz'z
rimé CF1 .C
Forward operation +3 & FW
Reverse operation +38 5 44 AR <

Raset ro o

2W5000
(lw 15:9)
19 2% Q

Grounding

(Mats
0 {c-uwv}

H {e10m

)J(

: :;?} Fault alarm signal

["] Ax: ival signal

ov/
]~OH

T
>

X

{(Note 2)
Digical frequency mperer

S

Note 1: Maximum frequency is attained at about 9.6V,

Note2: When the arrival signal is received by a relay, absorb the surge from the relay
going ON and OFF with a anti-parailel diode, etc.
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Description of terminals

Terminal
danignas Tavwinal eireuic DuscripCive Taput lawai
ian
Main R ST | Cwmmereist yovar Cowmuz 10 JAi7E0 -ghuse 00 « 103 ¥
aircuilt il supaly iapuc cereimais! 30, 50 ks,
Curminals
(W seeww) o v v tatyreat » [/ tn Chrua-phuse sguivenle
* Serwinnlse SALE WREOY
@ Greundisg termisal Creand The cass growsdisg tarmisal.
Tome rel o= ] Sunpud sccalevation’ | Contace {(tlossd): L level (0.3 ¢
sirewit ducolarscion terninal | Second socelevacion/decalecstion iNetu 3)
Lweminals A tavel > 1.4 ¥
) surew) Hisiwse tapur
. False wides > 50 wa
ARk Frugwanay arcival Translater sutput OW wvean The
Cesmingl utpat fruguency scteiss the
satting Eraqgmasmcy (DC 27 ¥ 30 wA
i)
=01 Sowman arwinel Sencislised AR summys Corwisal
{wat fer groumiing).
[~ 1 Hulzi=wpwnd tarmisals | Concurt (elesad]): boleval £ 0.3 Y
Battivspaed sparation {Nata 1}
N lewwl 2 2.4 ¥
crt Riiwan jspez
Fulse wides 3 50 w
| Pruyunucy setting G0 ¥ 29 wA maximas
povar supply termissl
Q Fraquanry sancieg XQwar,xa~3v
emrwinal {swigchenle with DIF ewitahes)
Input iwpatence: & ~ 5 ¥ {10 ~obu}
9 «iy ¥ {20 k-phw)
L Santval cowmn Cantrol teemisel cowsan
tarmisel (soc for groamiing)
o Forwscd opacations Cancact {ciessd}: Forward eparszivn |[L lawnl {22 ¥
sTap Cerwminml Contact {opan) : Stop (hetn 3}
R loenl 2 2.4 Y
Rimivn fupar
By Revaran wp ion/ [+ (slonwd}: Raverss sparatioe |Pulse widen 3 30 ']
stop tarmisal Gomeant (opan) : Szup . .
23 Rasat tavwissl Gontact (wlosed): Fauwls resut
i Control sowmora Contrel Terminul g
carwixal {nat for growndiog)
™ Froguaoey wonitor + Sigasl for digital Preguansy
turminal weser: factory sstting
+ Sigual fex soalox weter
(0 co WY, [ oA fall ssla,
losd rusistence 10 te T w2
MITizg ¥y 8 twmrCe sputaTev
AL Faule abare Getrmisal Nt} 1 MO=4LL (elesad])
Pasler MhOuwpll {wpan)
Pownr supply OFF: ALO~aLl (epan)
AL & Coutaes refimg:

AT 230 ¥ 1.3 A {rusistamsa Leak)
3.3 A {uss dd.0)

D X FIA {renistamme fead)
G A {awn JO42




Note 1:  Relays used for control circuit terminals other than ALD-ALI should be weak
electric relays (DC 12 V, 3 mA usable).

Note2: Stwopped when FW and RV are on at the same time. (Decelerates and stops when
activated during operation.)

Note 3: Input circuit

IL * 3.5mA
+12V
acu, cr1, crz | 332
W, BV, BS =
| [
L









