
Transistor Inverter

TOSVERT™ inverter dedicated to fan and pump for HVAC

Three-phase 200V class 0.4kW to 30kW
Three-phase 400V class 0.4kW to 30kW
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cu
it 

br
ea

ke
r 

[M
C

C
B

]
(1

) I
ns

ta
ll 

a 
m

ol
de

d-
ca

se
 c

irc
ui

t b
re

ak
er

 (M
C

C
B

) o
n 

th
e 

in
ve

rte
r’s

 p
ow

er
 s

up
pl

y 
in

pu
t t

o 
pr

ot
ec

t t
he

 w
iri

ng
.

(2
) A

vo
id

 tu
rn

in
g 

th
e 

m
ol

de
d-

ca
se

 c
irc

ui
t b

re
ak

er
 o

n 
an

d 
of

f f
re

qu
en

tly
 to

 tu
rn

 o
n/

of
f 

th
e 

m
ot

or
.

(3
) T

o 
tu

rn
 o

n/
of

f t
he

 m
ot

or
 fr

eq
ue

nt
ly

, c
lo

se
/b

re
ak

 th
e 

co
nt

ro
l t

er
m

in
al

s 
F 

(o
r R

)-
 C

C
.

In
st

al
lin

g 
a 

m
ag

ne
tic

 c
on

ta
ct

or
 [M

C
] [

pr
im

ar
y 

si
de

]
(1

) T
o 

pr
ev

en
t a

n 
au

to
m

at
ic

 re
st

ar
t a

fte
r t

he
 p

ow
er

 in
te

rr
up

tio
n 

or
 o

ve
rlo

ad
 re

la
y 

ha
s 

tri
pp

ed
, o

r a
ct

ua
tio

n 
of

 th
e 

pr
ot

ec
tiv

e 
ci

rc
ui

t, 
in

st
al

l a
n 

el
ec

tro
-m

ag
ne

tic
 c

on
ta

ct
 

in
 th

e 
po

w
er

 s
up

pl
y.

(2
) T

he
 in

ve
rte

r i
s 

pr
ov

id
ed

 w
ith

 a
 fa

ilu
re

 d
et

ec
tio

n 
re

la
y 

(F
L)

, s
o 

th
at

, i
f i

ts
 c

on
ta

ct
s 

ar
e 

co
nn

ec
te

d 
to

 th
e 

op
er

at
io

n 
ci

rc
ui

t o
f t

he
 m

ag
ne

tic
 c

on
ta

ct
or

 o
n 

th
e 

pr
im

ar
y 

si
de

, t
he

 m
ag

ne
tic

 c
on

ta
ct

or
 w

ill
 b

e 
op

en
ed

 w
he

n 
th

e 
pr

ot
ec

tiv
e 

ci
rc

ui
t o

f t
he

 
in

ve
rte

r i
s 

ac
tiv

at
ed

.
(3

) T
he

 in
ve

rte
r c

an
 b

e 
us

ed
 w

ith
ou

t a
 m

ag
ne

tic
 c

on
ta

ct
or

. I
n 

th
is

 c
as

e,
 u

se
 a

n 
M

C
C

B
 (e

qu
ip

pe
d 

w
ith

 a
 v

ol
ta

ge
 tr

ip
pi

ng
 d

ev
ic

e)
 fo

r o
pe

ni
ng

 th
e 

pr
im

ar
y 

ci
rc

ui
t 

w
he

n 
th

e 
in

ve
rte

r p
ro

te
ct

iv
e 

ci
rc

ui
t i

s 
ac

tiv
at

ed
.

(4
) A

vo
id

 tu
rn

in
g 

th
e 

m
ag

ne
tic

 c
on

ta
ct

or
 o

n 
an

d 
of

f f
re

qu
en

tly
 to

 tu
rn

 o
n/

of
f t

he
 

m
ot

or
.

(5
) T

o 
tu

rn
 o

n/
of

f t
he

 m
ot

or
 fr

eq
ue

nt
ly

, c
lo

se
/b

re
ak

 th
e 

co
nt

ro
l t

er
m

in
al

s 
F 

(o
r R

)-
 C

C
.

In
st

al
lin

g 
a 

m
ag

ne
tic

 c
on

ta
ct

or
 [M

C
] [

se
co

nd
ar

y 
si

de
]

(1
) A

s 
a 

ru
le

, i
f a

 m
ag

ne
tic

 c
on

ta
ct

or
 is

 in
st

al
le

d 
be

tw
ee

n 
th

e 
in

ve
rte

r a
nd

 th
e 

m
ot

or
, 

do
 n

ot
 tu

rn
 O

N
/O

FF
 w

hi
le

 ru
nn

in
g.

 (I
f t

he
 s

ec
on

da
ry

-s
id

e 
co

nt
ac

to
r i

s 
tu

rn
ed

 
O

N
/O

FF
 w

hi
le

 ru
nn

in
g,

 a
 la

rg
e 

cu
rr

en
t m

ay
 fl

ow
 in

 th
e 

in
ve

rte
r, 

ca
us

in
g 

in
ve

rte
r 

da
m

ag
e 

an
d 

fa
ilu

re
.)

(2
) A

 m
ag

ne
tic

 c
on

ta
ct

or
 m

ay
 b

e 
in

st
al

le
d 

to
 c

ha
ng

e 
th

e 
m

ot
or

 o
r c

ha
ng

e 
to

 th
e 

co
m

m
er

ci
al

 p
ow

er
 s

ou
rc

e 
w

he
n 

th
e 

in
ve

rte
r i

s 
st

op
pe

d.
 A

lw
ay

s 
us

e 
an

 in
te

rlo
ck

 
w

ith
 th

e 
m

ag
ne

tic
 c

on
ta

ct
or

 in
 th

is
 s

itu
at

io
n 

so
 th

at
 th

e 
co

m
m

er
ci

al
 p

ow
er

 s
up

pl
y 

is
 n

ot
 a

pp
lie

d 
to

 th
e 

in
ve

rte
r’s

 o
ut

pu
t t

er
m

in
al

s.

E
xt

er
na

l s
ig

na
l

(1
) U

se
 a

 re
la

y 
ra

te
d 

fo
r l

ow
 c

ur
re

nt
s.

 M
ou

nt
 a

 s
ur

ge
 s

up
pr

es
so

r o
n 

th
e 

ex
ci

ta
tio

n 
co

il 
of

 th
e 

re
la

y.
(2

) W
he

n 
w

iri
ng

 th
e 

co
nt

ro
l c

irc
ui

t, 
us

e 
sh

ie
ld

ed
 w

ire
s 

or
 tw

is
te

d 
pa

ir 
ca

bl
es

.
(3

) A
ll 

co
nt

ro
l t

er
m

in
al

s,
 e

xc
ep

t F
LA

, F
LB

 a
nd

 F
LC

 a
re

 e
le

ct
ro

ni
c 

ci
rc

ui
ts

.
Th

er
ef

or
e,

 in
pu

t s
ig

na
l m

us
t i

ns
ul

at
e 

w
ith

 p
ow

er
 c

irc
ui

t.

In
st

al
lin

g 
an

 o
ve

rl
oa

d 
re

la
y

(1
) T

he
 V

F-
FS

1 
in

ve
rte

r h
as

 a
n 

el
ec

tro
ni

c-
th

er
m

al
 o

ve
rlo

ad
 p

ro
te

ct
iv

e 
fu

nc
tio

n.
H

ow
ev

er
, i

n 
th

e 
fo

llo
w

in
g 

ca
se

s,
 th

e 
th

er
m

al
 re

la
y 

op
er

at
io

n 
le

ve
l m

us
t b

e 
ad

ju
st

ed
 o

r a
n 

ov
er

lo
ad

 re
la

y 
m

at
ch

in
g 

th
e 

m
ot

or
’s

 c
ha

ra
ct

er
is

tic
s 

m
us

t b
e 

in
st

al
le

d 
be

tw
ee

n 
th

e 
in

ve
rte

r a
nd

 th
e 

m
ot

or
.

(a
) W

he
n 

us
in

g 
a 

m
ot

or
 h

av
in

g 
a 

ra
te

d 
cu

rr
en

t v
al

ue
 d

iff
er

en
t f

ro
m

 th
at

 o
f t

he
 

eq
ui

va
le

nt
.

(b
) W

he
n 

dr
iv

in
g 

se
ve

ra
l m

ot
or

s 
si

m
ul

ta
ne

ou
sl

y.
(2

) W
he

n 
us

in
g 

th
e 

in
ve

rte
r t

o 
co

nt
ro

l t
he

 o
pe

ra
tio

n 
of

 a
 c

on
st

an
t-t

or
qu

e 
m

ot
or

 (V
F 

m
ot

or
), 

ch
an

ge
 th

e 
pr

ot
ec

tiv
e 

ch
ar

ac
te

ris
tic

 o
f t

he
 e

le
ct

ro
ni

c 
th

er
m

al
 re

la
y 

ac
co

rd
in

g 
to

 th
e 

se
tti

ng
 o

f t
he

 V
F 

m
ot

or
.

(3
) I

n 
or

de
r t

o 
ad

eq
ua

te
ly

 p
ro

te
ct

 a
 m

ot
or

 u
se

d 
fo

r l
ow

-s
pe

ed
 o

pe
ra

tio
n,

 w
e 

re
co

m
m

en
d 

th
e 

us
e 

of
 a

 m
ot

or
 e

qu
ip

pe
d 

w
ith

 a
 e

m
be

dd
ed

 th
er

m
al

 re
la

y.

V
ib

ra
tio

n
W

he
n 

a 
m

ot
or

 is
 o

pe
ra

te
d 

w
ith

 a
n 

in
du

st
ria

l i
nv

er
te

r, 
it 

ex
pe

rie
nc

es
 m

or
e 

vi
br

at
io

ns
 

th
an

 w
he

n 
it 

is
 o

pe
ra

te
d 

by
 th

e 
co

m
m

er
ci

al
 p

ow
er

 s
up

pl
y.

 T
he

 v
ib

ra
tio

n 
ca

n 
be

 
re

du
ce

d 
to

 a
 n

eg
lig

ib
le

 le
ve

l b
y 

se
cu

rin
g 

th
e 

m
ot

or
 a

nd
 m

ac
hi

ne
 to

 th
e 

ba
se

 fi
rm

ly
.

If 
th

e 
ba

se
 is

 w
ea

k,
 h

ow
ev

er
, t

he
 v

ib
ra

tio
n 

m
ay

 in
cr

ea
se

 a
t a

 li
gh

t l
oa

d 
du

e 
to

 
re

so
na

nc
e 

w
ith

 th
e 

m
ec

ha
ni

ca
l s

ys
te

m
.

R
ed

uc
tio

n 
ge

ar
, b

el
t, 

ch
ai

n
N

ot
e 

th
at

 th
e 

lu
br

ic
at

io
n 

ca
pa

bi
lit

y 
of

 a
 re

du
ce

r o
r a

 c
on

ve
rte

r u
se

d 
as

 th
e 

in
te

rfa
ce

 
of

 th
e 

m
ot

or
 a

nd
 th

e 
lo

ad
 m

ac
hi

ne
 m

ay
 a

ffe
ct

ed
 a

t l
ow

 s
pe

ed
s.

W
he

n 
op

er
at

in
g 

at
 a

 fr
eq

ue
nc

ie
s 

ex
ce

ed
in

g 
60

 H
z 

or
 h

ig
he

r, 
po

w
er

 tr
an

sm
is

si
on

 
m

ec
ha

ni
sm

s 
su

ch
 a

s 
re

du
ct

io
n 

ge
ar

, b
el

ts
 a

nd
 c

ha
in

s,
 m

ay
 c

au
se

 p
ro

bl
em

s 
su

ch
 

as
 p

ro
du

ct
io

n 
of

 n
oi

se
, a

 re
du

ct
io

n 
in

 s
tre

ng
th

, o
r s

ho
rte

ni
ng

 o
f s

er
vi

ce
 li

fe
.

Fr
eq

ue
nc

y
B

ef
or

e 
se

tti
ng

 th
e 

m
ax

im
um

 fr
eq

ue
nc

y 
to

 6
0 

H
z 

or
 h

ig
he

r, 
co

nf
irm

 th
at

 th
is

 o
pe

ra
tin

g 
ra

ng
e 

is
 a

cc
ep

ta
bl

e 
fo

r t
he

 m
ot

or
.

B
ra

ki
ng

 m
ot

or
W

he
n 

us
in

g 
a 

br
ak

in
g 

m
ot

or
, i

f t
he

 b
ra

ki
ng

 c
irc

ui
t i

s 
di

re
ct

ly
 c

on
ne

ct
ed

 to
 th

e 
in

ve
rte

rs
’s

 o
ut

pu
t t

er
m

in
al

s,
 th

e 
br

ak
e 

ca
nn

ot
 b

e 
re

le
as

ed
 b

ec
au

se
 o

f t
he

 lo
w

er
ed

 
st

ar
tin

g 
vo

lta
ge

. T
he

re
fo

re
, w

he
n 

us
in

g 
a 

br
ak

in
g 

m
ot

or
, c

on
ne

ct
 th

e 
br

ak
in

g 
ci

rc
ui

t 
to

 th
e 

in
ve

rte
r's

 p
ow

er
 s

up
pl

y 
si

de
, a

s 
sh

ow
n 

on
 th

e 
le

ft.
 U

su
al

ly
, b

ra
ki

ng
 m

ot
or

s 
pr

od
uc

e 
la

rg
er

 n
oi

se
 in

 lo
w

 s
pe

ed
 ra

ng
es

.

N
ot

e:
 In

 th
e 

ca
se

 o
f t

he
 c

irc
ui

t s
ho

w
n 

on
 th

e 
le

ft,
 a

ss
ig

n 
th

e 
fu

nc
tio

n 
of

 d
et

ec
tin

g 
lo

w
 

sp
ee

d 
si

gn
al

s 
to

 th
e 

R
Y 

an
d 

R
C

 te
rm

in
al

s.
 M

ak
e 

su
re

 th
e 

pa
ra

m
et

er
 F

13
0 

is
 

se
t t

o 
4 

(fa
ct

or
y 

de
fa

ul
t s

et
tin

g)
.

G
ea

r 
m

ot
or

W
he

n 
us

in
g 

an
 in

du
st

ria
l i

nv
er

te
r t

o 
dr

iv
e 

a 
ge

ar
 m

ot
or

, i
nq

ui
re

 o
f t

he
 m

ot
or

 
m

an
uf

ac
tu

re
r a

bo
ut

 it
s 

co
nt

in
uo

us
 o

pe
ra

tio
n 

ra
ng

e,
 s

in
ce

 lo
w

-s
pe

ed
 o

pe
ra

tio
n 

of
 a

 
ge

ar
 m

ot
or

 m
ay

 c
au

se
 in

su
ffi

ci
en

t l
ub

ric
at

io
n.

To
sh

ib
a 

G
ol

d 
M

ot
or

 (H
ig

h-
ef

fic
ie

nc
y 

po
w

er
-s

av
in

g 
m

ot
or

)
In

ve
rte

r-
dr

iv
en

 o
pe

ra
tio

n 
of

 T
os

hi
ba

 G
ol

d 
M

ot
or

s 
is

 th
e 

be
st

 s
ol

ut
io

n 
fo

r s
av

in
g 

en
er

gy
. T

hi
s 

is
 b

ec
au

se
 th

es
e 

m
ot

or
s 

ha
ve

 im
pr

ov
ed

 e
ffi

ci
en

cy
, p

ow
er

 fa
ct

or
, a

nd
 

no
is

e/
vi

br
at

io
n 

re
du

ct
io

n 
ch

ar
ac

te
ris

tic
s 

w
he

n 
co

m
pa

re
d 

to
 s

ta
nd

ar
d 

m
ot

or
s.

P
ol

e-
ch

an
gi

ng
 m

ot
or

Po
le

-c
ha

ng
in

g 
m

ot
or

s 
ca

n 
be

 d
riv

en
 b

y 
th

is
 in

ve
rte

r. 
B

ef
or

e 
ch

an
gi

ng
 p

ol
es

,
ho

w
ev

er
, b

e 
su

re
 to

 le
t t

he
 m

ot
or

 c
om

e 
to

 a
 c

om
pl

et
e 

st
op

.

M
ul

tip
ol

ar
 m

ot
or

s
N

ot
e 

th
at

 m
ul

tip
ol

ar
 m

ot
or

s(
8 

or
 m

or
e 

po
le

s)
, w

hi
ch

 m
ay

 b
e 

us
ed

 fo
r f

an
s,

 e
tc

., 
ha

ve
 

hi
gh

er
 ra

te
d 

cu
rr

en
t t

ha
n 

4-
po

le
 m

ot
or

s.
Th

e 
cu

rr
en

t r
at

in
gs

 o
f m

ul
tip

ol
ar

 m
ot

or
s 

ar
e 

re
la

tiv
el

y 
hi

gh
. S

o,
 w

he
n 

se
le

ct
in

g 
an

 
in

ve
rte

r, 
yo

u 
m

us
t p

ay
 s

pe
ci

al
 a

tte
nt

io
n 

to
 it

s 
cu

rr
en

t r
at

in
g 

so
 th

at
 th

e 
cu

rr
en

t r
at

in
g 

of
 th

e 
m

ot
or

 is
 b

el
ow

 th
at

 o
f t

he
 in

ve
rte

r.

S
in

gl
e-

ph
as

e 
m

ot
or

B
ec

au
se

 s
in

gl
e-

ph
as

e 
m

ot
or

s 
ar

e 
eq

ui
pp

ed
 w

ith
 a

 c
en

tri
fu

ga
l s

w
itc

h 
an

d 
ca

pa
ci

to
rs

 
fo

r s
ta

rti
ng

, t
he

y 
ca

nn
ot

 b
e 

dr
iv

en
 b

y 
an

 in
ve

rte
r. 

If 
on

ly
 a

 s
in

gl
e-

ph
as

e,
 p

ow
er

 
sy

st
em

 is
 a

va
ila

bl
e 

a 
3-

ph
as

e 
m

ot
or

 c
an

 b
e 

dr
iv

en
 b

y 
us

in
g 

a 
si

ng
le

-p
ha

se
 in

pu
t 

in
ve

rte
r t

o 
co

nv
er

t i
t i

nt
o 

a 
3-

ph
as

e 
24

0V
 o

ut
pu

t. 
(A

 s
pe

ci
al

 in
ve

rte
r a

nd
 a

 3
-p

ha
se

 
m

ot
or

 a
re

 re
qu

ire
d.

)

M
C

1

M
C

2

F

B

C
C

R
Y

R
C

IM

P
ow

er
su

pp
ly

R
un

/s
to

p

N
on

-e
xc

ita
tio

n 
ac

tiv
at

io
n

ty
pe

 b
ra

ke

M
C

2

RY

A
pp

lic
at

io
n 

of
 th

is
 in

ve
rt

er

Th
is

 in
ve

rte
r u

se
s 

hi
gh

-s
pe

ed
 s

w
itc

hi
ng

 d
ev

ic
es

 fo
r P

W
M

 c
on

tro
l.

W
he

n 
a 

re
la

tiv
el

y 
lo

ng
 c

ab
le

 is
 u

se
d 

fo
r p

ow
er

 s
up

pl
y 

to
 a

n 
in

ve
rte

r, 
cu

rr
en

t m
ay

 
le

ak
 fr

om
 th

e 
ca

bl
e 

or
 th

e 
m

ot
or

 to
 th

e 
gr

ou
nd

 b
ec

au
se

 o
f i

ts
 c

ap
ac

ita
nc

e,
 a

dv
er

se
ly

 
af

fe
ct

in
g 

pe
rip

he
ra

l e
qu

ip
m

en
t. 

Th
e 

in
te

ns
ity

 o
f s

uc
h 

a 
le

ak
ag

e 
cu

rr
en

t d
ep

en
ds

 o
n 

th
e 

PW
M

 c
ar

rie
r f

re
qu

en
cy

, t
he

 le
ng

th
s 

of
 th

e 
in

pu
t a

nd
 o

ut
pu

t c
ab

le
s,

 e
tc

., 
of

 th
e 

in
ve

rte
r. 

To
 p

re
ve

nt
 c

ur
re

nt
 le

ak
ag

e,
 it

 is
 re

co
m

m
en

de
d 

to
 ta

ke
 th

e 
fo

llo
w

in
g 

m
ea

su
re

s.

Le
ak

ag
e 

cu
rr

en
t

VF
-F

S1
 is

 n
ot

 a
pp

lic
ab

le
 fo

r a
pp

ar
at

us
 w

hi
ch

 n
ee

ds
 s

ud
de

n 
de

ce
le

ra
tio

n 
an

d 
st

op
.

A
ls

o 
it 

ca
n 

no
t b

e 
us

ed
 fo

r m
ac

hi
ne

 w
hi

ch
 re

qu
ire

s 
co

nt
in

uo
s 

el
ec

tri
ca

l b
ra

ki
ng

 
(g

en
er

at
er

s 
re

ge
ne

ra
tio

n 
po

w
er

) s
uc

h 
as

 a
 w

in
di

ng
 m

ac
hi

ne
.

【
E

ff
ec

ts
 o

f l
ea

ka
ge

 c
ur

re
nt
】 

Le
ak

ag
e 

cu
rr

en
t, 

w
hi

ch
 in

cr
ea

se
s 

w
he

n 
an

 in
ve

rte
r i

s 
us

ed
, m

ay
 p

as
s 

th
ro

ug
h 

th
e 

fo
llo

w
in

g 
ro

ut
es

:
 R

ou
te

(1
)…

Le
ak

ag
e 

du
e 

to
 th

e 
ca

pa
ci

ta
nc

e 
be

tw
ee

n 
th

e 
gr

ou
nd

 a
nd

 th
e 

no
is

e 
fil

te
r

 R
ou

te
(2

)…
Le

ak
ag

e 
du

e 
to

 th
e 

ca
pa

ci
ta

nc
e 

be
tw

ee
n 

th
e 

gr
ou

nd
 a

nd
 th

e 
in

ve
rte

r
 R

ou
te

(3
)…

Le
ak

ag
e 

du
e 

to
 th

e 
ca

pa
ci

ta
nc

e 
be

tw
ee

n 
gr

ou
nd

 a
nd

 th
e 

ca
bl

e 
co

nn
ec

tin
g 

th
e 

in
ve

rte
r a

nd
 th

e 
m

ot
or

 R
ou

te
(4

)…
Le

ak
ag

e 
du

e 
to

 th
e 

ca
pa

ci
ta

nc
e 

of
 th

e 
ca

bl
e 

co
nn

ec
tin

g 
th

e 
m

ot
or

 a
nd

 
an

 in
ve

rte
r i

n 
an

ot
he

r p
ow

er
 d

is
tri

bu
tio

n 
lin

e
 R

ou
te

(5
)…

Le
ak

ag
e 

th
ro

ug
h 

th
e 

gr
ou

nd
in

g 
lin

e 
co

m
m

on
 to

 m
ot

or
s

 R
ou

te
(6

)…
Le

ak
ag

e 
to

 a
no

th
er

 li
ne

 b
ec

au
se

 o
f t

he
 c

ap
ac

ita
nc

e 
of

 th
e 

gr
ou

nd
Le

ak
ag

e 
cu

rre
nt

, w
hi

ch
 p

as
se

s 
th

ro
ug

h 
th

e 
ab

ov
e 

ro
ut

es
, m

ay
 c

au
se

 th
e 

fo
llo

w
in

g 
tro

ub
le

.
●

M
al

fu
nc

tio
n 

of
 a

 le
ak

ag
e 

ci
rc

ui
t b

re
ak

er
 in

 th
e 

sa
m

e 
or

 a
no

th
er

 p
ow

er
 d

is
tri

bu
tio

n 
lin

e
●

M
al

fu
nc

tio
n 

of
 a

 g
ro

un
d-

re
la

y 
in

st
al

le
d 

in
 th

e 
sa

m
e 

or
 a

no
th

er
 p

ow
er

 d
is

tri
bu

tio
n 

lin
e

●
N

oi
se

 p
ro

du
ce

d 
at

 th
e 

ou
tp

ut
 o

f a
n 

el
ec

tro
ni

c 
de

vi
ce

 in
 a

no
th

er
 p

ow
er

 d
is

tri
bu

tio
n 

lin
e

●
A

ct
iv

at
io

n 
of

 a
n 

ex
te

rn
al

 th
er

m
al

 re
la

y 
in

st
al

le
d 

be
tw

ee
n 

th
e 

in
ve

rte
r a

nd
 th

e 
m

ot
or

, 
at

 a
 c

ur
re

nt
 b

el
ow

 th
e 

ra
te

 c
ur

re
nt

5)
 M

ea
su

re
s 

by
 m

ea
ns

 o
f w

iri
ng

 a
nd

 g
ro

un
di

ng
 (1

)U
se

 a
 g

ro
un

di
ng

 w
ire

 a
s 

la
rg

e 
as

 p
os

si
bl

e.
 (2

)S
ep

ar
at

e 
th

e 
in

ve
rte

r's
 g

ro
un

di
ng

 w
ire

 fr
om

 th
at

 o
f o

th
er

 s
ys

te
m

s 
or

 in
st

al
l t

he
 

gr
ou

nd
in

g 
w

ire
 o

f e
ac

h 
sy

st
em

 s
ep

ar
at

el
y 

to
 th

e 
gr

ou
nd

in
g 

po
in

t.
 (3

)G
ro

un
d 

(s
hi

el
d)

 th
e 

m
ai

n 
ci

rc
ui

t w
ire

s 
w

ith
 m

et
al

lic
 c

on
du

its
.

 (4
)U

se
 th

e 
sh

or
te

st
 p

os
si

bl
e 

ca
bl

es
 to

 c
on

ne
ct

 th
e 

in
ve

rte
r t

o 
th

e 
m

ot
or

.
 (5

)If
 th

e 
in

ve
rte

r h
as

 a
 h

ig
h-

at
te

nu
at

io
n 

EM
I f

ilt
er

, t
ur

n 
of

f t
he

 g
ro

un
di

ng
 c

ap
ac

ito
r 

de
ta

ch
m

en
t s

w
itc

h 
to

 re
du

ce
 th

e 
le

ak
ag

e 
cu

rr
en

t. 
N

ot
e 

th
at

 d
oi

ng
 s

o 
le

ad
s 

to
 a

 
re

du
ct

io
n 

in
 th

e 
no

is
e 

at
te

nu
at

in
g 

ef
fe

ct
.

G
ro

un
d 

fa
ul

t
B

ef
or

e 
be

gi
nn

in
g 

op
er

at
io

n,
 th

or
ou

gh
ly

 c
he

ck
 th

e 
w

iri
ng

 b
et

w
ee

n 
th

e 
m

ot
or

 a
nd

 th
e 

in
ve

rte
r 

fo
r 

in
co

rr
ec

t w
iri

ng
 o

r 
sh

or
t c

irc
ui

ts
. D

o 
no

t g
ro

un
d 

th
e 

ne
ut

ra
l p

oi
nt

 o
f a

ny
 

st
ar

-c
on

ne
ct

ed
 m

ot
or

.

R
ad

io
 in

te
rf

er
en

ce

P
ow

er
 fa

ct
or

 im
pr

ov
em

en
t c

ap
ac

ito
rs

D
o 

no
t i

ns
ta

ll 
a 

po
w

er
 fa

ct
or

 im
pr

ov
em

en
t c

ap
ac

ito
rs

 o
n 

th
e 

in
pu

t o
r o

ut
pu

t s
id

e 
of

 
th

e 
in

ve
rte

r.
In

st
al

lin
g 

a 
po

w
er

 fa
ct

or
 im

pr
ov

em
en

t c
ap

ac
ito

r o
n 

th
e 

in
pu

t o
r o

ut
pu

t s
id

e 
ca

us
es

 
cu

rr
en

t c
on

ta
in

in
g 

ha
rm

on
ic

 c
om

po
ne

nt
s 

to
 fl

ow
 in

to
 th

e 
ca

pa
ci

to
r, 

ad
ve

rs
el

y 
af

fe
ct

in
g 

th
e 

ca
pa

ci
to

r i
ts

el
f o

r c
au

si
ng

 th
e 

in
ve

rte
r t

o 
tri

p.
 T

o 
im

pr
ov

e 
th

e 
po

w
er

 
fa

ct
or

, i
ns

ta
ll 

an
 in

pu
t A

C
 re

ac
to

r (
op

tio
na

l) 
on

 th
e 

pr
im

ar
y 

si
de

 o
f t

he
 in

ve
rte

r.

In
st

al
la

tio
n 

of
 in

pu
t A

C
 r

ea
ct

or
s

Th
es

e 
de

vi
ce

s 
ar

e 
us

ed
 to

 im
pr

ov
e 

th
e 

in
pu

t p
ow

er
 fa

ct
or

 a
nd

 s
up

pr
es

s 
hi

gh
 

ha
rm

on
ic

 c
ur

re
nt

s 
an

d 
su

rg
es

. I
ns

ta
ll 

an
 in

pu
t A

C
 re

ac
to

r w
he

n 
us

in
g 

th
is

 in
ve

rte
r 

un
de

r t
he

 fo
llo

w
in

g 
co

nd
iti

on
s:

(1
) W

he
n 

th
e 

po
w

er
 s

ou
rc

e 
ca

pa
ci

ty
 is

 2
00

kV
A

 o
r m

or
e,

 a
nd

 w
he

n 
it 

is
 1

0 
tim

es
 o

r 
m

or
e 

gr
ea

te
r t

ha
n 

th
e 

in
ve

rte
r c

ap
ac

ity
.

(2
) W

he
n 

th
e 

in
ve

rte
r i

s 
co

nn
ec

te
d 

th
e 

sa
m

e 
po

w
er

 d
is

tri
bu

tio
n 

sy
st

em
 a

s 
a 

th
yr

is
to

r-
co

m
m

itt
ed

 c
on

tro
l e

qu
ip

m
en

t.
(3

) W
he

n 
th

e 
in

ve
rte

r i
s 

co
nn

ec
te

d 
to

 th
e 

sa
m

e 
po

w
er

 d
is

tri
bu

tio
n 

sy
st

em
 a

s 
th

at
 o

f 
di

st
or

te
d 

w
av

e-
pr

od
uc

in
g 

sy
st

em
s,

 s
uc

h 
as

 a
rc

 fu
rn

ac
es

 a
nd

 la
rg

e-
ca

pa
ci

ty
 

in
ve

rte
rs

.

【
M

ea
su

re
s 

ag
ai

ns
t e

ff
ec

ts
 o

f l
ea

ka
ge

 c
ur

re
nt
】 

Th
e 

m
ea

su
re

s 
ag

ai
ns

t t
he

 e
ffe

ct
s 

of
 le

ak
ag

e 
cu

rr
en

t a
re

 a
s 

fo
llo

w
s:

1)
 M

ea
su

re
s 

to
 p

re
ve

nt
 th

e 
m

al
fu

nc
tio

n 
of

 le
ak

ag
e 

ci
rc

ui
t b

re
ak

er
s

 (1
)D

ec
re

as
e 

th
e 

PW
M

 c
ar

rie
r f

re
qu

en
cy

 o
f t

he
 in

ve
rte

r. 
N

ot
e)

 (2
)U

se
 ra

di
o-

fre
qu

en
cy

 in
te

rfe
re

nc
e-

pr
oo

f E
LC

B
s 

as
 g

ro
un

d-
fa

ul
t i

nt
er

ru
pt

er
s 

in
 n

ot
 

on
ly

 th
e 

sy
st

em
 in

to
 w

hi
ch

 th
e 

in
ve

rte
r i

s 
in

co
rp

or
at

ed
 b

ut
 a

ls
o 

ot
he

r s
ys

te
m

s.
 

W
he

n 
EL

C
B

s 
ar

e 
us

ed
, t

he
 P

W
M

 c
ar

rie
r f

re
qu

en
cy

 n
ee

ds
 to

 b
e 

in
cr

ea
se

d 
to

 
op

er
at

e 
th

e 
in

ve
rte

r.
 (3

)W
he

n 
co

nn
ec

tin
g 

m
ul

tip
le

 in
ve

rte
rs

 to
 a

 s
in

gl
e 

EL
C

B
, u

se
 a

n 
EL

C
B

 w
ith

 a
 h

ig
h 

cu
rr

en
t s

en
si

tiv
ity

 o
r r

ed
uc

e 
th

e 
nu

m
be

r o
f i

nv
er

te
rs

 c
on

ne
ct

ed
 to

 th
e 

EL
C

B
.

2)
 M

ea
su

re
s 

ag
ai

ns
t m

al
fu

nc
tio

n 
of

 g
ro

un
d-

fa
ul

t r
el

ay
:

 (1
)D

ec
re

as
e 

th
e 

PW
M

 c
ar

rie
r f

re
qu

en
cy

 o
f t

he
 in

ve
rte

r. 
N

ot
e)

 (2
)In

st
al

l g
ro

un
d-

fa
ul

t r
el

ay
s 

w
ith

 a
 h

ig
h-

fre
qu

en
cy

 p
ro

te
ct

iv
e 

fu
nc

tio
n 

(e
.g

.,T
os

hi
ba

 
C

C
R

12
 ty

pe
 o

f r
el

ay
s)

 in
 b

ot
h 

th
e 

sa
m

e 
an

d 
ot

he
r l

in
es

. W
he

n 
EL

C
B

s 
ar

e 
us

ed
, 

th
e 

PW
M

 c
ar

rie
r f

re
qu

en
cy

 n
ee

ds
 to

 b
e 

in
cr

ea
se

d 
to

 o
pe

ra
te

 th
e 

in
ve

rte
r.

3)
 M

ea
su

re
s 

ag
ai

ns
t n

oi
se

 p
ro

du
ce

d 
by

 o
th

er
 e

le
ct

ric
 a

nd
 e

le
ct

ro
ni

c 
sy

st
em

s:
 (1

)S
ep

ar
at

e 
th

e 
gr

ou
nd

in
g 

lin
e 

of
 th

e 
in

ve
rte

r f
ro

m
 th

at
 o

f t
he

 a
ffe

ct
ed

 e
le

ct
ric

 a
nd

 
el

ec
tro

ni
c 

sy
st

em
s.

 (2
)D

ec
re

as
e 

th
e 

PW
M

 c
ar

rie
r f

re
qu

en
cy

 o
f t

he
 in

ve
rte

r. 
N

ot
e)

4)
 M

ea
su

re
s 

ag
ai

ns
t m

al
fu

nc
tio

n 
of

 e
xt

er
na

l t
he

rm
al

 re
la

ys
:

 (1
)R

em
ov

e 
th

e 
ex

te
rn

al
 th

er
m

al
 re

la
y 

an
d 

us
e 

th
e 

el
ec

tro
ni

c 
th

er
m

al
 fu

nc
tio

n 
of

 th
e 

in
ve

rte
r i

ns
te

ad
 o

f i
t. 

(In
ap

pl
ic

ab
le

 to
 c

as
es

 w
he

re
 a

 s
in

gl
e 

in
ve

rte
r i

s 
us

ed
 to

 
dr

iv
e 

m
or

e 
th

an
 o

ne
 m

ot
or

. R
ef

er
 to

 th
e 

in
st

ru
ct

io
n 

m
an

ua
l f

or
 m

ea
su

re
s 

to
 b

e 
ta

ke
n 

w
he

n 
th

er
m

al
 re

la
ys

 c
an

no
t b

e 
re

m
ov

ed
.)

 (2
)D

ec
re

as
e 

th
e 

PW
M

 c
ar

rie
r f

re
qu

en
cy

 o
f t

he
 in

ve
rte

r. 
N

ot
e)

N
ot

e)
 T

hi
s 

in
ve

rte
r a

llo
w

s 
yo

u 
to

 d
ec

re
as

e 
th

e 
fre

qu
en

cy
 u

p 
to

 6
.0

kH
z.

If 
th

e 
ca

rr
ie

r f
re

qu
en

cy
 re

du
ce

, t
he

 a
co

us
tic

 n
oi

se
 c

au
se

d 
by

 th
e 

m
ot

or
 in

cr
ea

se
.

[N
oi

se
 p

ro
du

ce
d 

by
 in

ve
rte

rs
]

Si
nc

e 
th

is
 in

ve
rte

r p
er

fo
rm

s 
PW

M
 c

on
tro

l, 
it 

pr
od

uc
es

 n
oi

se
 a

nd
 s

om
et

im
es

 a
ffe

ct
s 

ne
ar

by
 in

st
ru

m
en

ta
l d

ev
ic

es
, e

le
ct

ric
al

 a
nd

 e
le

ct
ro

ni
c 

sy
st

em
s,

 e
tc

. 
Th

e 
ef

fe
ct

s 
of

 n
oi

se
 g

re
at

ly
 v

ar
y 

w
ith

 th
e 

no
is

e 
re

si
st

an
ce

 o
f e

ac
h 

in
di

vi
du

al
 d

ev
ic

e,
 

its
 w

iri
ng

 c
on

di
tio

n,
 th

e 
di

st
an

ce
 b

et
w

ee
n 

it 
an

d 
th

e 
in

ve
rte

r, 
et

c.
[M

ea
su

re
s 

ag
ai

ns
t n

oi
se

s]
A

cc
or

di
ng

 to
 th

e 
ro

ut
e 

th
ro

ug
h 

w
hi

ch
 n

oi
se

 is
 tr

an
sm

itt
ed

, t
he

 n
oi

se
s 

pr
od

uc
ed

 b
y 

an
 in

ve
rte

r a
re

 c
la

ss
ifi

ed
 in

to
 tr

an
sm

is
si

on
 n

oi
se

, i
nd

uc
tio

n 
no

is
e 

an
d 

ra
di

at
io

n 
no

is
e.

[E
xa

m
pl

es
 o

f p
ro

te
ct

iv
e 

m
ea

su
re

s]
●

Se
pa

ra
te

 th
e 

po
w

er
 li

ne
 fr

om
 o

th
er

 li
ne

s,
 s

uc
h 

as
 w

ea
k-

cu
rr

en
t l

in
es

 a
nd

 s
ig

na
l 

lin
es

, a
nd

 in
st

al
l t

he
m

 a
pa

rt 
fro

m
 e

ac
h 

ot
he

r.
●

In
st

al
l a

 n
oi

se
 fi

lte
r i

n 
ea

ch
 in

ve
rte

r. 
It 

is
 e

ffe
ct

iv
e 

fo
r n

oi
se

 p
re

ve
nt

io
n 

to
 in

st
al

l 
no

is
e 

fil
te

rs
 in

 o
th

er
 d

ev
ic

es
 a

nd
 s

ys
te

m
s,

 a
s 

w
el

l.
●

Sh
ie

ld
 c

ab
le

s 
an

d 
w

ire
s 

w
ith

 g
ro

un
de

d 
m

et
al

lic
 c

on
du

its
, a

nd
 c

ov
er

 e
le

ct
ro

ni
c 

sy
st

em
s 

w
ith

 g
ro

un
de

d 
m

et
al

lic
 c

as
es

.
●

Se
pa

ra
te

 th
e 

po
w

er
 d

is
tri

bu
tio

n 
lin

e 
of

 th
e 

in
ve

rte
r f

ro
m

 th
at

 o
f o

th
er

 d
ev

ic
es

 a
nd

 
sy

st
em

s.
●

In
st

al
l t

he
 in

pu
t a

nd
 o

ut
pu

t c
ab

le
s 

of
 th

e 
in

ve
rte

r a
pa

rt 
fro

m
 e

ac
h 

ot
he

r.
●

U
se

 s
hi

el
de

d 
tw

is
te

d 
pa

ir 
w

ire
s 

fo
r w

iri
ng

 o
f t

he
 w

ea
k-

cu
rr

en
t a

nd
 s

ig
na

l c
irc

ui
ts

, 
an

d 
al

w
ay

s 
gr

ou
nd

 o
ne

 o
f e

ac
h 

pa
ir 

of
 w

ire
s.

●
G

ro
un

d 
th

e 
in

ve
rte

r w
ith

 g
ro

un
di

ng
 w

ire
s 

as
 la

rg
e 

an
d 

sh
or
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To users of our inverters : Our inverters are designed to control the speeds of three-phase induction motors for general industry.

For further information, please contact your nearest Toshiba Representative or International Operations-Producer Goods.
The information in this brochure is subject to change without notice. 

Overseas Sales & Marketing Department 
Electrical Apparatus & Measurement Division 
1-1,Shibaura 1-chome, Minato-ku, 
Tokyo 105-8001,Japan 
Tel.: +81(0)3-3457-4911  Fax.: +81(0)3-5444-9268

TOSHIBA CORPORATION 
INDUSTRIAL AND POWER SYSTEMS & SERVICES COMPANY

* Read the instruction manual before installing or operating the inverter unit and store it in a safe place for reference.
* When using our inverters for equipment such as nuclear power control, aviation and space flight control, traffic, and safety, and there 

is a risk that any failure or malfunction of the inverter could directly endanger human life or cause injury, please contact our
headquarters, branch, or office printed on the front and back covers of this catalogue. Special precautions must be taken and such
applications must be studied carefully.

* When using our inverters for critical equipment, even though the inverters are manufactured under strict quality control always fit 
your equipment with safety devices to prevent serious accident or loss should the inverter fail (such as issuing an inverter failure
signal).

* Do not use our inverters for any load other than three-phase induction motors.
* None of Toshiba, its subsidiaries, affiliates or agents, shall be liable for any physical damages, including, without limitation,

malfunction, anomaly, breakdown or any other problem that may occur to any apparatus in which the Toshiba inverter is incorporated
or to any equipment that is used in combination with the Toshiba inverter. Nor shall Toshiba, its subsidiaries, affiliates or agents be 
liable for any compensatory damages resulting from such utilization, including compensation for special, indirect, incidental, 
consequential, punitive or exemplary damages, or for loss of profit, income or data, even if the user has been advised or apprised of 
the likelihood of the occurrence of such loss or damages.

Precautions！ 


