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' Thank you  for  choosing  the  Mitsubishi "FREQROL-A200E" high-function,  ultra  low-noise  in- 1 
verter. 

Information  given in this manual 
This  instruction  manual  gives  handling  information  on  inbtatlation,  wiring,  parameter  unit 
operation, etc. as well as  maintenance and inspection  procedures. 

Before  using  the  inverter,  please  read  this manual carefully to use  the equipment to its 
optimum.  After  reading  this manual, please keep it in storage. 

Please  forward  this  manual to the end user. 

Before  using  the  inverter 

Attention 
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To change  the  speed  display to 
motor  speed  display  (r/min) or 
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usi.ng t h e  ayFiliary  frequency 
setting  ,ferminal 1 -129 

Wformed due to noise - 130 
Stab16 operation cannot be 

0 To  output  the  alarm  code at its 

To sef,parameter  write  disable 

TO pfevent  reverse  rotation 

To select the operation mode 

To achieve 150% t r ue for 
operation at 1 Hz ,b--133 
To change  the language dis- 
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PRECAUTIONS FOR HANDLING  THE INVERTER 

' Incorrect  handling might cause  the  inverter to operate improperly, its  life to 
reduced  considerably,  and in  the worst case, the  inverter to be damaged. 

section as well  as  the  precautions  and  instructions of this manual. 
Please handle  the  inverter properb in accordance with the information on 

Power  supply  specifications (See page  169.) 
Use the  power supply within the permissible  power 
supply  specifications of the  inverter. 

A 

\\\ / 183.1 
No-fuse breaker or earth  leakage  clrcult  breaker (See page 

No-fuse  breaker (NFB) 
or earth  leakage  circuit 
breaker  (ELB) 

fl  The breaker  should be selected  with  care  since  a  large  inrush  cur- 
rent  flows  in the inverter at power on. 

Magnetic  contactor (See page  183.) 
The magnetic  contactor  need not be  provided. When installed, do 
not use it to start or  stop  the inverter. It might  cause  damage to 
the inverter. 

the following  reactors  ac- 

surge suppressor, or radio  noise  filter 
(FR-BIF or FR-ALF  option) to the  in- 
verter  output;  (Connect  the  FR-BIF or 
FR-ALF to the inverter input.) Other- 
wise  damage might  result. 

Ground 
To prevent  an  accidental 
electric  shock, the motor 
and  inverter must be 
grounded. 

Ground 

- 1 -  
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Safety hstructions 

-(1) ih *owing points mult be obswoti  to- 

W h e 9 . e  power is on, do  not  access  the  invefler. 
There'are  dangerous  voltages  inside the unit. If inter- 
nal inspection is required, switch the power off and 
check that the charge lamp  is off before remouhg the 
cover. (For the location of the charge larn&.see the 
terminal  block  arrangement diagram on peqo 175.) 

p&- t eqt* ehctric  shock. - . i  , 1  

Charge 
J:mp 
,o, 0 Lit to indicate that !ha upit is 

charged with. high'voltages. 

Especially in an application where the cover is re- 
moved, the  high voltage  terminals  and charge section 
are exposed, Hence,Jhe,.inverter must be installed in 
a panel so that it  is inaccessible from outside. ' '.' 

The unit mt8rrot be modified. 

When  the  charge  lamp is lit,  do  not  touch the 
terminal  block  and  the  charge  section  on  the 
printed  clrcult  board. 
Since there still remain charges at the electrolytic 
capacitor in the unit,  you may receive an  electric 
shock. Before  wiring the motor and inverter, confirm 
that the  charge  lamp is off as  described above. 

- (9) Retry tunctlon 

Thls  inverter  allows  a  "retry  funetlon"  to  be  set. 
With  this f u n e t l o n ,  the  inverter  automatically  re- 
sets  an  a larm  at   I ts  occurrence  and  restarts 
operatlon. 
When this function has been selected, the inverter 
automatically  restarts  operation  after  an alarm has 
occurred.  (For more information, see page 126.) If an 
alarm has occurred in the  inverter,  the  inverter will 
restart  automatically. Therefore, use care not  to be 
caught up in the motor and machine. 

. ,  

-(2) t h e  ToHouing p i n t e   m m t  e ob8owdd h- 

After  checking  the  ratlng'  piat.  on the _Inverter, 
connect  the  three-phase  power  supply  wlthln  the 
rated  voltage  range  to the terminals R, S, t. 
If a.4OQV glass ppwer supply is connected to the 200V 
Oress inverter qr, to the other  terminals  (such as the 
output  terminals U, V, W of the  inverter), the internal 
parts of the inverter  will be damaged. 

prevanl tkr. . I  

. ,  

A fuse is not  built  in  the  Inverter. Provide the  input 
WW sllppiy of the  invorter  wlth  an  approprlate 
ri5fwcr breaker. (See page  183) 

lrutail the inverta  on  a  non-combwtlble rurface. 
A discharge resistor for brake is fitted on €he rear side 
of the inverter  models of 7.5kW and down. If high-duty 
-ration is repeated, the  surface temperature of the 
discharge  resistor may rise  to  high  temperature 
(approx. 150°Cmaximum). The above models must be 
installed  on a noncombustible surface (e.g. metal). 
For the models of 11 kW and up, install them on a 
non-combustible surface to prepare for an  accident. 

Connect  the  terminal Q of the  unit. 
The motor must also be grounded. If it  is not grounded, 
a leakage current may cause an electric shock. 

- (4) High-speed  current  limit  functlon 

This  inverter  has  a  functlon  to p.t.lst In operatlon 
by  preventing  an r x c ~ v e  load from resuttlng in 
an  overcurrent  alarm. 
Hence, especially when a load  has suddenly become 
heavy on a machine operating  through a predeter- 
mined lift, such a8 a cargo-handling machine, this 
function may be activated to continue operation at 
high speed, colliding  against an  end stopper  at high 
speed. To prevent  this  on the machine operating 
through the predetermined  lift, set the inverter or make 
up  an  external eequence to stop operation if the  high- 
speed current  limit  function is kept activated. 

1 

J 

L 

I 

I 

I 

n 
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When using the inverter,  note the following  points. 

Use the  inverter'wltEln  the  permlsslble ambient  tem- 
perature  range. 
Since the  life of  the inverter  is  greatly  influenced by ambi- 
ent  temperature,  use  the  inverter at the lowest possible 
temperature  with  the  permissible range.  The installation 
direction  and environment of the  inverter  must also be fully 
noted. (see page 12.) 

The  Inverter  will be da ged if the  power  supply  volt- 
age is applied  to  the o g u t  slde of the  Inverter. 

The application of the  power supply voltage  to  the  output 
terminals U, V, W wiH damage  the  inverter. Check  that the 
wiring  and  operation sequence (such as  the commercial 
power  supply-inverter  switch-over  circuit)  are  correct. 

u v w  

Power  supply a 
Information  on radio Interference 
High-frequency  components  included in the input'output 
(main  circuit) of the  inverter may interfere  with  communi- 
cation  equipment (such as AM radios) used near the in- 
verter. In  this case, install  the  optional  FR-  BIF  radio  noise 
filter  (dedicated to the  input  side) or  the  FR-BSFO1 or 
FR-BLF  line  noise  filter to reduce such interference. 

\ 

For  guidance on noise  reduction,  refer  to p.152 - Section 
28.4. 

-3- 

DO not  perform  the ~ m u ~ a i ~ o r i  resistance  test on the 
control  clrcults  of the invmtrr. 
Before  measuring  the  resistance of the  power  supply  cable 
and  motor  using  a megger, disconnect the cables to the 
inverter or connect the terminals as shewn  below. 

Connect. 

00:Dot tqapll t k  powor.&~&itor, rurge s u p p r w ,  
and  radlo nolse filter (FR-BIF optlon) on the output side 
of the  inverter. 

If any  of  the  above components is connected,  the  inverter 
will  trip  and  the  capacitor  and surge suppressor will be 
damaged. Disconnect if any. (Connect  the  FR-BIF  radio 
noise  filter  to  the  input side.) 

Inverter 

Power capacitor 

DP not m the mgnetlc contactor on the powqr WW 
rlde & start and  stop  the  motor  (Inverter). ' 

Frequently repeated  onloff of the  magnetic  contactor  will 
lead to an  inverter  fault. Where possible, use the  start 
signal to start  and  stop  the  inverter. 

a QA 

Power 

contactor 



2. STRUCTURE 

2-1 Structure 

For  the"fQda1kri bfth8 cllarge lamp, s e 6 . W  t h i n a l  b$op&laydut diagram on pdsrs 1 ~ .  - : . . 

FR-A22OE-Om4K(P) to 7.5K(P)-UL,  FR-A240E-0.4K(P) to 7.5K(P)-UL 
, .  

Inverter LED 
Parameter  unit 
Replaced by an accessory cover on 
the model which  is  not equipped 
with the perameter  unit. I 

Capacity plate 

Rating  plate 

[ 

Front cover 

fan 
,cootikg  air 

<FR-A220E -3.7K rear view> 

X! 

MFR-q220~11Kt0..22#-UL,  FR4240E-11K  to 22K-UL 
(Not equipped  with the brake  resistor.) 

Inverter LED 

Accessory cover 
When using the parameter  unit, re- 
move this accessory cover and  install 
the parameter unit in  this position. 1 [ 

. Front  cover 

. Capacity plate 

Front  cover  installation screws 

Coding  air 

<FR-A220E-11 K rear  view> 

MFR-AZ2OE-30K to  55K-UL, FR-A240E-30K to 55K-UL 1 (The chassis  and  cover are made of steel.  These  models are not  equipped  with the brake  resistor.) 

When using the parameter unit,  re- 
move  this accessory cover and install 
the parameter unit in this position. 1 

1 

I 

i 

I 

Rating  plate 

Front  cover  installation screws (4 places) 

-4 -  



3. REMOVAL  AND  REINSTALLATION 

3-1 Removal an Reinstallation of the Front Cover 

W FR-A220E-0.4K(P) to 7.5K(P)-UL,  FR-A240E-0.4K(P) to 7.5K(P)-UL 

Reinstallation 

1) Hold  both sides of the  front  cover top. 
2 )  Pull the cover  toward you. 

(The  cover  may be  removed  with the parameter  unit on.) 

1) Fit the sockets  at  the  cover  bottom  onto the catches of the 
inverter. 

2)  Using  the  catches as  supports, securely  press  the  cover 
against  the  inverter. 
(The  cover  may be reinstalled  with  the  parameter  unit on.) 



FR-A220E-11 K to  22K-UL.  FR-A240E-11  K to 22K-UL - .> : . ., . , :  . ::\, 

0 Removal 
I c 

Reinstallation 

1) Rbmove the two installation 8crbw8 at the bo&& of tho 

2) Hold both ends of the front cover.bottom and  pull the cover 
front cover. 

toward you. 

. .  

1) Fit the catches on the inside of the  front  cover  top  into the 

2) Securely press the cover against the inverter. 
sockets of the inverter. 

f 

1 

3) Fix the cover with the bottom  installation screws. 

i 

L 
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FR-A220E-30K to 55K-UL,  FR-A240E-30K  to S5K-UL 
Removal 

1) Remove the front  cover  installation screws (4 places). 

Reinstallation 
, 

1) Fix the front cover with the installation screws (4 places). 

Note: 1. Fully check that the front cover has  been reinstalled securely. 
2. The same serial number is printed on each of the capacity plate  on  the front cover  and 

the rating  plate on the  inverter side face. Before reinstalling  the front cover, check the 
serial number to ensure that the cover removed is reinstalled to the inverter from where 
it had  been removed. 
Example: 

Capacity plate A461 5 
Rating plate A4615 - 0001 

I 4 - d i g i t  serial number 

If the inverter  surface is stained  with fingermarks, oil and/or 
the  like during  removal and/or reinstallation work,  gently clean 
it with a cloth soaked with a neutral detergent or ethanol. 

Note: 1. Do not  use  any  solvent,  such  as  acetone, 
benzene, toluene  and alcohol, that will cause the 
inverter  surface to dissolve  and  the paint to peel. 

2. Do not clean  the lens of the  inverter LED with a 
detergent or  alcohol. 

- 7 -  



3-2 Removal and  Reinstallation of the  Parameter UhR 

To ensure safety, remove and reinstdl the parameter unit after switching,the power  off. 

Removal 
." 

1) Hold down the  top  button of the parameter  unit  and  pull  the 
parameter unit  toward  you,  using.the  catch  as  a  support. 

. .  

Reinstallation 
Direct  installation  onto  the  inverter 

Quides 

1 ) After fitting  the  fixing  hole of the  parameter  unit (PU) on 
the catch of the  cover, push the parameter unit into  the 
inverter,  using the catch as a support. 

1 )  Securely  insert one connector of the  cable  into  the  connec- 
tor  of the  inverter  and  the  other  cable  connector  into  the 
PU connector. 
Insert the cable connector along the guides of the  inverter 
or PU connector. (If the  orientation i s  incorrect,  the  inverter 
may be damaged.) 

2) After plugging  the  cable  connector  into  the  inverter  con- 
nector, fix it securely with the  installation  screws. 

0 Installation  using  the  cable  (option) 

Note: 1. The  parameter unit must be installed to the inverter with the front cover  fitted. 
2. During  installation, do  not apply  force  to  the  display  (liquid crystal). 
3. The  parameter unit can  be  used with any  of the FR-A100 and 200 series  inverters. 

- 8 -  



3-3 Removal and  Reinstallation of the  Accessory  Cover 

To ensure  safety,  remove  and  reinstall  the  accessory  cover  after  switching  the  power off 

Removal 

i 

4 L 

T Catch 

Reinstallation 

1) As in the removal of the parameter  unit,  hold  down  the top 
button  and  pull the accessory cover toward you, using  the 
catch as a support. 

1) After  fitting  the  fixing hole onto the catch of the cover, push 
it into the inverter. 

- 9 -  







Note the following  points. 

Hdndlb unlt  carefully. 

The inverter is made of plastic parts. Handle the inverter 
gently to'plotkct  it from damage. Also, hold the unit  care- 
fully so that  force is not  applied to its front cover only. 

install  the  Invert& bn a non-oombustibh.esrtaw,' 
The discharge resistor for brake is fitted on the rear side 
of the inverter models of 7.5K and down. If high-duty 
operation  is repeated, the surface temperature of the dis- 
charge  resistor may rise to  high temperature (approx. 
150°C maximum). Install  the  above  models  on a non-com- 
bustible surface (e.g. mstal); . . (. . , ?  vi: 

. .  

Install  the  Inverter  where It Is not  subjected  to  vlbra- 
tlon. 
Also take the vibration of a  carrier, press, etc. into  consid- 
eration. 

Note  on  ambient  temperature. 

Ambient  temperature in the  place of installation must not 
exceed the permissible value (50'C) because it greatly 
influences the  life of the  inverter. Check that the ambient 
temperature is within  the  permissible range in the positions 
shown below. 

- .. 

Measurement  position 

FREQROL 5  crn 5 crn 

5crn I 
3 Measurement position 

- 12- 

Leave  sufftctent  clearances  around the tnvemr. 

For adequate heat diss&a!ion, Ieave.suff&mt clearances 
around the inverter. 

~ ~ ~~~~ 

1 Ocm or more 

lbcm or mora 

*: 1 cm or  more  for the models 3.7K and down 

Leave sufficient 
clearances 

the  inverter  to  en- 
above  and  under - 
sure proper  venti- 
lation. 

T I ,  
I .  

0 , , 
0 

Cooling 
fan  buitl  in \ 
the  inverter \ 



Avoid hlgh  temperature  and  hlgh  humldlty. 
Avoid places where the inverter  is  subjected to direct  sun- 
light,  high temperature and high  humidity. 

Do not  Install tha Irwerkr whem It h mbjooted to dl 
mist,  flammable gas-, fluff,  dust,  dlrt,  etc. 

Install the inverter in a clean place or inside  a  totally 
enclosed panel which does  not  accept any suspended 
matter. 

The amount of heat  generated  In the panel  can  be 
reduced  considerably by placing  the  heat  sink of the 
Inverter  outside  the  panel. 

Ink 

Panel 

ferter, 

ountina bracket 

Note: 1. Use the optional  mounting bracket (FR-ACN) 
(see page 163.). The mounting area  should be 
machined to the panel cutting dimensions on 
page 181. 

2. The cooling  section  outside  the  panel  has the 
cooling fan. Do not use the inverter in environ- 
ments  having waterdrops, oil mist, dust, etc. 

The Installation  holes for  the FR-2 series  can  be  used 
as  they  are. 

The A200E inverter can be installed as it  is by using the 
optional mounting bracket  (FR-AAT attachment) (see page 
164.). The installation direction  and clearances remain 
unchanged. 

Vote: 1.  When the inverter is installed in a panel, deter- 
mine the cooling  method and panel  dimensions 
so that the ambient tempemtwo of the inverter 
is  within the permissible range (as  specified  on 
page 170). 

2. When two or more  inverters  are  installed  or  a 
ventilation fan  is mounted in the panel, extreme ._ care must be ,bken.to  keep the ambignt, tem- 
perature of the  inverter below the permissible 
value. If the inverters andor ventilation  fan is 
installed in an  improper  position, the ambibnt 
temperature will rise and  ventilation  effect will 
reduce. 

(Correct) (incorrect) 
Inrtalirtlon ot Two or More Inverters 

I 
(Correct) (incorrect) 

Posltlon  ot  Ventilation Fan 

3. Like the inverter,  protect the parameter unit 
from direct sunlight,  high temperature and high 
humidity. Also avoid oil mist, flammable gases, 
etc. 
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1 

Located at front. 

' Do not IffBtaH''tho~#R-APA, APS?APC, APD, APE in the 
FR-A200E tnvMter.these options are  available for FR- 
A m .  

If you force  connecting of these  options  installing  the FR- 
A200E, the  inverter is damaged. 
Please  install  the FR-EPA,  EPB,  EPC, EPD,  EPE,  EPG, 
EPH. 

,n 

1 

FR-APA to  APE 
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7. WIRING 

7-1 . Wiriilg lnstructlons 
~ 

The power  must  not  be  applled  to the output  termlnais 
(U, V, W), otherwise  the lmnrter will  be  damaged. 

Use siwved  solderless  terminals  for  the  power  supply 
and  motor  cables. 

Thesdtbniririats must net be donnectad  to  each  other 
or groundbd. 

Common  terminals SD, 5 and SE of the control  circuit. 

Use shielded  or  twisted  cables  for  connection  to  the 
control  circuit  termlnais. 

Run them away from the  main  and  power  circuits  (such as 
200V relay sequence  circuit). 

Run  the  connection  cable using the space  on  the  left- 
hand  side  of  the  main  circuit  terminal  block. 

7 ,  ’ F 

Control circuit 
terminal  block 

Connection  cable 

C m n e o t m l y  t)H recommended  option4 brake reslotor 
btwoan the terminals P and PR. 
In addition,  these  terminals  must not be shorted. 

- 15- 



When rewiring  atter  operation,  make  sure  that  the  in- 
ne off and  that  the  c  on 
4%&$ o r  bssrue tfie dk 

has  gdns off. 
Soon  after the  power is shut  off,  there is a  dangerous 
voltage  in the capacitor.  Before  starting  work,  ensure  that 
the  charge  lamp is  off. 

using  nippers or a cutter  when  running  the  cables. "._ . * .  .. " . . -  

Protective bush 

When the  power  supp1y.voitage is  special (380 to SSOV), 
change  the  connection of the  jumper  in  the  internal 
transformer. (400V series 11K40 55K) 

If the connection is not changed, the inverter  will be dam- 
aged. (See page  21) 

The  cable  sire for connection  to  the  control  circuit 
terminals  shoFid ... be 0.75mm2. , , . 

If the cable size used is 1 .25mm2  or  more, the front cover 
may expand,  resulting in a  contact  fault of the parameter 
unit. This fault i s  indicated  by the following  message  dis- 
played on the parameter  unit  and  disables  operation from 
the parameter  unit. Run  the cables so that  they  do  not 
occupy much of the  control box terminal  block space. 

Parameter  unit display 

comms, Error 
Inv. Reset ON 

When tho wirhg 4k@nco b a k e e n  $4 iaverter.'and 
motor  is  long,  especially  during  low  frequency  output, 
a  voltage  drop over the  main  circuit  cables  will  reduce 
the  motor  torque. Use a large gauge for the main  Gircuit 
cables  to  keep  the  voltage  drop  within 2%. 

Especially for long-distance  wiring,  the  maximum  wiring 
length should  be not  more than 500111. Otherwise, the 
overcurrent  protection  may be activated  accidentally as a 
result of a  charging  current  generated by  the  stray capacity 
of the  wiring. For operation under magnetic flux  vector 
control, the inverter-to-motor  wlring  length  should  be  within 
30m. (A  selection example at the wiring  distance of 20m i s  
given  on  pages 183,  184.) 

..,.. ,.. .,r.. I .. . I  I,..; 
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Provide  electrical  and mwharrtcal Interlocks  for MCl 
and MC2 which  are w e d  for  commercial  power  supply- 
invorter  swltch-over. 

The inverter will  be damaged not only by miswiring but also 
by a sneak current from the  power supply due to arcs 
generated  at the time of switch-over or chattering caused 
by a  sequence  error, when there is a commercial power 
supply-inverter  switch-over circuit shown below. 

MC 1 

r 090, Interlock 

Sneak current 
Inverter 

When a  machine  restart Is to be prevented  at  power 
restoration  after  a  power  failure,  provide  a  magnetic 
contactor MC in  tho  prlmary  circuit of the  hrverter  and 
also  make  up  a  sequence  which  will  not  switch  on  the 
start  slgnal. 

If the start  signal  (start switch) remains on after  a power 
failure, the inverter  will  automatically  restart as soon as the 
power is restored. 

When connecting  the  control  circuit to a  power  supply 
separately  from  the  main  circuit, make up  a  circult so 
that  when the power  supply  terminals R l ,  S i  for  the 
control  clrcult  are  swltched  off,  the  maln  clrcuit  power 
supply  terminals R, S, T are  also  switched  off. 
Refer  to p.16 l o r  connoction. 

Since  Input  slgnala  to tho contwl  clrcult   aro at a low 
level,  use two parallel  micro  signal  contact9  or  twin 
contact  for  contact  Inputs  to  prevent  a  contact hurt. 

__ . . - -- 

Micro slgnal  contacts  Twin  contact 

Do not  apply  a  Voltage  to  the  contact Input terminals 
(e.g. STF) of  the  control  circuit. 

Do not  apply  a  voltage  directly  to  the  alarm  output 
slgnal  terminals (A, B, C). 

Apply a voltage via  a relay coil, lamp, etc. to these termi- 
nals. 
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7-3  Wiring of the  Main  Circuit 

corh&$6fiWttir)'pawei'sup- ply and.*tar , .  , ,OYe~lobd protaction 

(For the  terminal  block arrangement, see pages 175,176.) . .  , ' t . .  %'. . 

External overload protedon must 
be provided to  protect the motor in 
accordance  with  the  National  Elec- 
tricat Code  and  Canadian  Electri- 
cal Code, part 1. 

und 
No-fuse 
breaker -- 

The power  supply  cables must Connect  the  motor to U, V, W. 
be connected  to R, S, T. In  the above  connection,  turn- 
If they  are connected  to U, V, ing  on  the  forward  rotation 
W, the inverter  will be dam- switch (eigrul) rotaba tho mo- 
aged. tor in the counterclwkwise 

I- Phase  sequence  need  not be from t,,. bad shaft. (arrow)  direction  when viewed 
matched. 
For  use  with  a  single-phase 
power supply,  the power  sup- 
ply  cables  must be con- 
nected  to R and s. 

Connecting  the control&- If the magnetic contactor (MC) in  the  inverter  power supply is 
cuit  to  a  power  supply supa- ' opened when the  protective  circuit is operated,  the  inverter  con- 
rately  from  the  main  circuit trol  circuit power is lost and  the  alarm  output  signal cannot be kept 

on. T 0 . W  the alarm  signal on, terminals R1 and S1 are  avail- 
able. In this case,  connect the  power  supply  terminals R1 and S1 
of the  control  circuit to the  primary  side of the MC. 

Model FR-A220(240)E-O.4K(P) to 3.7K(P)-UL 
<Circuit  diagrams  <Connection  procedures Terminal block for 

R s control  circuit 
circuit 

' Is 

Loosen  the  upper  sciew. 

Main  power 4) Connect the cable of the  other 
supply power  supply  to the lower 

terminal ( R l ,  Sl). (Note 2) 

Note: 1. When the  main  circuit  power  (terminals R, S ,  T) is  on, 
do  not switch off the  control power (terminals R1, Sl), 
otherwise  the  inverter  will be damaged. 

2. To use a separate  power  supply, the jumpers between 
R-R1 and S-S1 must be removed. 
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Connection of the FR-RC Connect the PR-RC power return converter as  shown below so 
power  return  converter  (op- that the inverter terminals (P, N) and FR-RC power return  con- 
tion) verter terminals match with each other. 

Inverter I 

<Connection method> 

return  converter 

RIL1 SA2 TIL3 

Connection of the power fac- 
tor  improvibg  DC  reactor (op- 
tion) 
(for ‘5.5K to 55K inverters) 

Where  the  power  supply  is 
special (342V or below, 484V 
or  above)-for  the 400V series 
11K to 55K inverters 

Note: On the models of  7.5K and  below,  the jumper across 
terminals PR-PX  must be removed. 

Connect the FR-BEL Dower factor imDrovina DC reactor between 
terminals P1 and P. ‘In this case, the jumper connected  across 
terminals P1-P must be removed. Otherwise,  the reactor will not 
operate. 
<Connection method> 

FR-BEL 

Note: 1. The wiring distance should be within 5m. 
2. The size of the cables used should be identical to or 

larger than that of the power supply cables (R, S, T). 
3. The DC reactor cannot be used  with  the  inverters of 

3.7K and below (for both 200V and  400V). 

Change the connection of the jumper to the  internal transformer 
according to the operating power supply voltage. 
(This change is not required  for  inverters  7.5K  and below.) 

H Voltage Range vs. Jumper Position 

Jumper 
50Ht Posltlon 

Operating  Power  Supply Volteqe Note 
MHz 

323V (380v-15%) to ” 
456.5V (41 5V+10%) 

As on  the  left 

342V (3SOV-l0%) to 342V (380V-10%) to I v2 1 4 8 4 ~  (440V+lO%) 506V (460V+10%) 
Factory  setting 

I v3 1506V (460v+10%) 
391V (460V-15%) to As on the left 

Note: Change the jumper position  according to the  operating 
power supply voltage. 
Otherwise the inverter will be damaged. 
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7-4 Wiring of the  Control  Circuit 
(For  the  terminal  block  arrangement,  see  pages  175,176.) 

Output  signals 

I 

Note:A voltage  applied in an  incorrect 
direction will damage the inverter. 
Beware of miswiring  such  as  the 
direction of connecting  the diode. 

Multl-speed  selection 

Current  input  selection 

Start self-hokllng  selectlon (t) Analog  signal  output ('5) 
(-) (0 to  10VDC) 

(Contact  input  common) 

Forward  rotation 

Reverse  rotatlon 

Current  Input (4 to  20mADC) 
(Common Is termlnal  5) Autornatlc  restart  after  instantane- 

ous power  failure  select  Auxiliary  input  (swltched  between 0 to f5VDC 

External  transistor  common  and 0 to  *lOVDC) ('2) 
(Common is terminal 5) 

Control  Input  signals 
(Do not apply voltage to any  terminals.) 

'1. This  calibration  potentiometer is not required when making calibration  from the parameter unit. 
*2. Input signal switching  can be done from  the parameter unit. 
'3. 2W 1 KG is recommended when the frequency setting is changed frequently. 
'4. The output  terminals other than the running (RUN) terminal  allow  alarm  definition to be output in 

alarm  codes  and 10 different functions to be assigned individually. (See Pr. 40 and Pr. 76.) 
*5. FM-SD and AM-5 functions  can  be used simultaneously. (See Pr. 54 and Pr. 158.) 

~ 

Note: 1. Terminals SD, SE and 5 are  the common terminals of the  I/O  signals  and  are  isolated 
from  each  other. These common terminals must not be connected to each  other  or 
grounded. 

2. Use  shielded  or twisted cables for connection to the  control  circuit  terminals  and  run  them 
away from the main  and power circuits  (including  the 200V relay sequence circuit). 

3. Since the frequency setting signals are micro currents, use two parallel micro  signal 
contacts  or a twin contact to prevent a contact fault. 

-23- 
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Using  the STOP terminal Cannerct as shown below to selfrhold the start signal (forward 
rotation, reverse rotation). 

Fornard 
mhtion 

Pahtion 
Ravonm 

Using  the CS terminal This terminal is used to perform automatic restart after instanta- 
neous power failure  and switch-over between commercial power 
supply and inverter. 
CEample: Automatic restart after instantaneous power  failure> 
Connect CS-SD and set 0 in parameter 57. 

Using  the PC terminal 

- 
(Connect) 

This terminal is used to connect transistor output (open collector 
output) such as a programmable logic controller (PC). Connecting 
the external power supply common for  transistor output to the PC 
terminal prevents a faulty operation caused by a sneak current. 

<Correct  connection> 
7--- 1 7--- I 

<Wrong  connections 
----- I -----I 

I 
1 

The AY40 module requires a 24VDC power  supply. 
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8. PARAMETER  UNIT 

(The FR-PU02E  parameter unit is installed directly to the FR-A series inverte> 
or  connected to it by  a  cable (option) and  allows  operation to be  performed, 
functions to be selected (set values to be read/written), the operating  status 
to be  monitored, and alarm  definition to.he displayed.  In addition, the FR-PU: 
02E has  a  troubleshooting function, 'help function  and  parameter  graphic 
display  function. The FR-PU02E parameter unit is hereinafter referred to as 

i the PU. 

8-1 Structure of the Parameter  Unit 

Help  key (See page 49.) 

0 Used  to  call the help  menu screen 
for selection of any help  item. 
Acts  as a  monitoring  list or para- 
meter  list  display key in  the moni- 
toring or setting mode. 

0 Press  this  key on  any parameter 
setting screen to call the  corre- 
sponding  parameter  graphic  dis- 
play  screen. 

Clear koy 

Used  to  clear set data or a  wrong 
value  in  the  setting  mode. 

0 Acts as  a  graphic  display stop key. 
Press  this key only to return from 
the  help  mode  to  the  previous 
mode. 

Shift key 

Used to shift  to  the  next  item  in  the 
setting or monitoring mode. 
Press  this key and  either of  the 
[A] and [VI keys  together on the 
menu  screen to shift  the  display 
screen  one  page  forward or back. 1 A FR-PU02 E PARAMETER UN~T 

U l  

r 

@ @  
@[-(I&- 

Function  and  numeral  keys 

Used  to  select  the  basic  functions 
and  enter  the  frequency,  parame- 
ter  number and set value. 

I 
Read  key 

Used  also as a  decimal  point  key. 
0 Acts  as a  parameter number read key in  the 

0 Serves as  an  item select key on  the  menu screen 

0 Acts  as an  alarm  definition  display key in  the 

Serves as a  command  voltage  read key in  the 

setting  mode. 

such  as parameter list or monitoring  list. 

alarm  history  display  mode. 

calibration mode. 
- 25- 

Dlsplay 

13 character x 4 line  liquid crystal 
display  screen for showing  para- 
meter  graphic display  and  trouble- 
shooting  as  well  as  monitoring 20 
types of data such as  frequency, 
motor  current  and 110 terminal 
states. 

Mode  select  keys 

0 Used  to  select the PU  operation 
and  external  operation  (operation 
using  switches,  frequency  setting 
potentiometer,  etc.),  setting mode 
and  monitoring  mode. 

1 

1 Frequency  change  keys 

Used  to  keep  increasing or de- 
creasing  the  running  frequency. 
Hold down  to change  the  frequen- 
CY. 

0 Press  either of these keys  on the 
setting  mode  screen to change  the 
parameter set value  sequentially. 
On the  monitoring,  parameter or 
help menu  screen, these  keys are 
used to  move  the  cursor.  Hold 
down  the  SHIFT  key  and  press 
either of these keys to advance or 
return  the  display  screen  one 
page. 

Operation  command  keys 

Used to give forward  rotation,  re- 
verse  rotation  and  stop com- 
mands  in  the  parameter  unit 
operation  mode. 

Write  key 

Used to write  a set  value in  the 
setting  mode. 

0 Serves  as a clear  key in the all 
parameter clear or alarm  history 
clear  mode. 

0 Acts  as a  reset  key  in  the inverter 
reset  mode. 



8-2 Precautions for Using  the PargrJReter Unit 

When using the PU, note the  fotlowing&?ints  to make proper settings and enter. correct  vatues. 
' I  

Operation from the PU is only valid  when the [PU OP] 
key is pressed with '0' (factory  setting)  set in parameter 
79 or when PU operation or combined operation is se- 
lected in Pr. 79. (Refer to p.132.) 

hisfhrbtionr for mdnitarlng '. " 

When the motor is to be run in the PU operation mode, 
setting the running  frequency and then  pressing the start 
key [FWD] or [REV] automatically  switches  the  inverter 
to the monitoring mode. 

In the  monitoring mode, the  running frequency cannot be 
set. by direct setting (by  entering the frequency directly 
from the keygad). To set the  running frequency, perform 
step  setting  (change  the  frequency  sequentially by 
pressing the [A]/[V] key) and press the [WRITE] key, or 
press the [PU Opl  key after exiting from the monitoring 
mode. 

Monitoring 
mode 

II I I I I I I I I I  

STF FWD PU 
. . _  

n 
Exiting from 

Frequency 
setting screen 

D I R E C T L Y  
3 0 . 0 0 H z  

0 - 4 0 0  

Jog  operation  cannot be performed when: 
(1) The  motor is running: or 
(2) The jog frequency (Pr. 15) is less than the starting 

frequency (Pr. 13). 

I -  
' .. * 

Instructions for the operatlo"nrzkd&" 

* If the [PU OP] (or [EXT OP]) key.is pressed, the mode 

" r . , r  . - . - . v- Ti- 

cannot be switched when: 
(1) The motor is running: 
(2) The external  operation rtart signal (across terminals 

(3) The set value of the operation mode select parame- 
STF or STR-SD) is on: or 

ter (Pr. 79) is any of 1 to 5 and 7. 

When '0' is  in the operation  mode  select  parameter (Pr. 
79), switching the inverter  power off, then on  or resetting 
the inverter switches it to the external  operation mode. 

Instructions for the  number of digits and  decimal  point 
of an Input  value 

An input value of up to five  digits may be entered. If the 
value entered is  in more than five digits, the most  signifi- 
cant digit  is ignored. 

12345.6 a [-I 23456 

(Entered) t Ignored 
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Instructions lor wrltlng set values 

Write the set  values when the  inverter is at a  stop in the 
PU operation mode or  combined  operation mode. They 
cannot be written in the  external  operation mode. (They 
may be read in any  mode.) Note that some parameters 
may be written  in the external  operation mode or during 
operation. See the following table: 
)peration 

Mode 

External 
operatlon 

mode 

PU 

mode and 
operation 

combined 
operatbn 

mode 

Write  Enabled 
during Oporatlon 

Pr. 4 to 6 'three-speed 
setting' 
Pr. 24 to 27 'multi-speed 
setting' 
Pr. 51 to 56 'display 
lunctlon' 
Pr. 158 'AM termlnal 
function  seiectlon' 

Pr. 4 to 6 'three-speed 
setting' 
Pr.  24 to 27 'multi-speed 
settlng' 
Pr. 51 to 56 'display 
function' 
Pr. 72 'PWM  frequency 
selection' 
Pr. 77 'parameter wrlte 
disable  selection' 
Pr. 158 'AM termlnai 
function selection' 
Pr. 900 'FM terminal 
callbration' 
Pr. 901 'AM terminal 
callbration' 

Write  Enabled 
during Stop 

Dr. 4 to 6 'three-speed 
setting' 
Dr. 24 to 27 'multl-speed 
settlng' 
'r, 51 to 56 'display 
lunctlon' 
Pr. 79 'operatlon  mode 
seiectlon' 
Pr. 158 'AM termlnal 
lunctlon  selection' 

Ail  parameters 

In addition to the above, set values cannot be written 
when: 
(1) Parameter  write disable (Pr. 77) has been selected; 
(2) Any parameter  number that does not exist in the 

parameter  list (see page 98) has been selected: 
(3) The value  entered is outside the setting range; or 

If write is disabled and error ' ' is displayed, press the 
[SET] (or [CLEAR] ) key and  restart  operation from the 
beginning. 

(Example: Pr. 7 'acceleration time') 

7 A c c ,  T I  
Setting Error  

20000s 
<CLEAR> 

Inatructlond  for d i n g  the runnlng frequency 

When using the, [A][V]key to set  the frequency (step 
setting), the frequency may  only be set within the range 
of the maximum and minimum frequencies. 

Other  lnstructlons 

When the input  power is switched on  (or the  inverter is 
reset), the following message is  given  on  the display of 
the PU for about 1 second. This message indicates  that 
the inverter and FR-PUOPE parameter  unit  are  perform- 
ing communication checks with  each other  and does not 
indicate an alarm. Note that i f  this message does not 
disaDDear in about 1 second, see 'TROUBLESHOOT- 
ING; ipage 148). 

PU to Inverter 
comms. Error 
Inv.  Reset ON 

The above message is also displayed when the  control 
circuit power is switched on later than the main  circuit 
power in a system where the control  circuit is connected 
to a power su ly separately from the  main circuit. 
Similarly,&s di! l a p d  on the unit LED instantane- 
ously at power on &'R t5 not an atarm. It t h ~  t~~pig i~ 
kept provided, see TROUBLESHOOTING' (page  148). 
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The FR-PUO1 E parameter  unit can only, be used by connec- 
tlon to the inverter  with  a  cable  (option). It- cannot be in- 
'stalled  directly to the  inverter." 

7;- 

For the use of thS FR-PUO1 E parameter unit, note  the  following  points. 

With  the  power  on,  you  can- When the FR-PUOlE parameter unit is  being used,  reset  the 
not  use the the FR-PUOlE inverter  once in either of the following  methods, with the parame- 
and  FR-PUOZE.p,arameter ter unit connected by the cable. 
units  by cbngtrrg them after- &witch  the power off once, and in more than 0.1 seconds, 
nately. switch it on  again. 

*After  connecting  the reset terminal RES-SD for more than 0.1 
,seconds,  disconnect them. 

Note: The  inverter  recognizes the type of the  parameter unit at 
the time of reset  cancel  or  power-on  arid  does not 
'communicate  with any parameter  unit other than  the  one 
recognized. 

1--- ~~~ ~ -?,,-Ti- - 
The functions of the inveker 
are  limited by the FR-PUOlE. 
See the  function  comparison 
on  the right. Function 

Operation Frequency  setting 0 to 400Hz 
setting 

rotation,  stop  function 
Forward  rotation, reverse 

PU  operation,  external 

node  setting PU/extemal  combined 
operation 
Output  frequency, output 
current,  output voltage, alarm 
display, frequency sat value, 
running speed, motor torque, 
converter  output  voltage, 
regenerative brake  duty, 
electronic  overcurrent 

Operation operation,  jog operation, 

Monitoring 
function 

protector  load factor, output 
current  peak  value,  converter 
output  voltage peak  value, 
input  power,  output power, 
input  terminal state, output 
terminal  state,  load  meter, 
motor  exciting  current, 
position pulse, cumulative 
operation time, actual 
operation time 
Enabled  for  all of  Pr.0 to Pr. 

Parameter 159 and Pr. 200 to Pr. 231. 
settting 
function 
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FR-PUO1 E 
Parameter Unit 

As on the left 

As on  the left 

lutput frequency, output 
:urrent, output  voltage, alarm 
lisplay 
The other  items  cannot  be 
nonitored. 

_imited  to Pr. 0 to Pr. 79. 
3isabled  for  the  gear  backlash 
:ompensation and  5-point 
'lexible V/F characteristic 
3arameter.s. 



Functlon 

Auto  tuning 

Calibration 
function 

A l a n  
display  clear 

Parameter 
initialization 

Alarm 
display 

FR-PUOPE 
Parameter Unit 

Pr. 90 to 96 can be set. 
Pr. 900 to Pr. 905 

Batch clear is performed  using 
'ALARM HISTORY CLEAR' in 
the help mode. 
Parameter clear  (calibration 
function not cleared) or all 
parameter clear (calibration 
function cleared) can be set. 
OV1 to OV3 
PUE,  RET,  CPU 

FR-PUOIE 
Parameter Unit 

All settings disabled. 
c 1  to c 5  
Note that C1 cannot be  used 
when any of 101 to 121 (AM 
terminal) is  in Pr. 54. Pr. 901 
(AM terminal calibration) 
cannot be set. 
Batch clear is performed by 
pressing the CLEAR key when 
a  monitoring  error is displayed. 
All parameter  clear  (calibration 
function not cleared) can only 
be set. 

. OVT The alarms  indicated . PE on the left are  dis- 
~ played in this way. 

In addition,  the  following  functions  are not available  for the  FR- 
PUO1 E: 

Parameter initial value  list 
Parameter change list 
Troubleshooting 
Inverter reset from  the parameter unit 
Graphic display of parameter functions 

8-4 Handling of the FR-ZRWE Parameter Copy Unit 

The FR-ZRWE  parameter  copy unit can be used by connection to the  inverter by a  cable  (option). 
Like  the FR-PUO1 E, the  FR-ZRWE limits  the inverter  functions. In addition,  the function of reading 
and  copying  a  batch of parameters to another inverter cannot be used. 
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8-5 Handling of the  Fd-ARWE  Parameter Copy Unit 

Like  the FR-PU02E, the FR-ARWE parameter copy unit can  be  installed to the inverter  (can  also  be 
connected toIAe inverter by a cable) and, allows  operation to be performed,  functions to be set, and 
operating  Matus to be monitored. (The [A] and [VI keys are  different in  function  from those of the 

The FR-ARWE also  allows the parameters of  one inverter set per  application to be read in batches 
and  easily copiad to the other  inverter. 

FR-PUOPE.) 

' When !he FR-ARWE is used to copy parameters between the FR-A200 and FR- A200E series  inverters, 
the  set values of Pr. 65, 83, 84, 90 to 94 and 96 are as indicated below depending  on the series of the 
inverters and the product  version of the FR-ARWE. 

Cmnblnrtlon 4 3 2 1 

source 
COPY 

War Dertlnatlon &wee Dertlnatlon Source Dertlnrtlon Wurw 
COPY COPY  COPY  COPY COPY COPY 

NurnbeUNrme 

Pr. 65 'retry rekatbn' . New ARWE 
Pr. 83 'ratrd motor voltage'  (Product do not change, Set velues  are  not  copied. source  are  written to the Set values  are not copied. 
Pr. 84 'rated motor IWn8y' &de HO2) 
Pr. 90 'motor  constant R1' 

A200 9 A Z - ,  A2OOE 0 A200 A2OOE 0 A200E A200 0 A200E 

v ~ u e s  at the copy Set Values at the COPY 

copy  destination, 

t Pr. 9 i  'motor  constant R2' I I I I I I 

The  FR-A200  series  do not have  the  functions of Pr. 65, 83, 84, 90 to 94  and 96. Hence, the  old 
ARWE parameter  copy unit (product code.Wl) compatible  with  the  FR-A200  series  cannot  recognize 
Pr. 65, 83, 84, 90 to 94  and  96  and cannot  copy them  properly. To  copy them  properly,  use the new 
ARWE parameter  copy unit (product code W2) compatible  with  the  FR-A200E  series. (See page 162) 

cFR-ARWE  product  version> 
Differentiation 
The  product  code is given  on  the  rating  plate DO the  back of the parameter copy unit. 

Old  copy unit:  Product code  H01 
New copy unit: Product  code H02 

I 
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I 
The inverter  has  three  operation mod-: 'operation  using the enIerna4 input 
si%.rtaWfexternat  operation mode), "operation  using  the PU" (PU operation 
mOdis),..ind."combined  operation usingthe external  input  signals  and  PU" 
(cornbwlqperation mode). 

P .. -,*. , 

' : 

H Factory-set opsratian.mods 
When the  inputpower&  switched on (or 
the  inverter  is  reset),,ths  inverter is set 
to the mode of "operalion using the ex- 
ternal  input  signals". Therefah, as soon 
as the input power is  switched on, the 
inverter  is  ready  for  operation  using  the 
external  input  signals. In  this  state,  turn 
the start signal (across STF, STR-SD) 
on to start  operation. 

Eflernal operation 

Started  from  the  PU. 

C&bined oparation 

Start signal Is the  external  signal. 
Frequency t s  set  from  the  PU. 

H Fixing  the  operation modo 

The operation mode at power on may 
be limited, e.g. operation  from  the PU 
is  enabled at power on without switch- 
ing  the  operation mode with  the  PU's 

cedure, see page 132. 

Started  by  the  operation  command 
key of the PU. 
Frequency  is  set from  the  external 
frequency  setting  potentiometer. 
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10-1 Selection  of  the  Operation  Mode 

The inverter is factory-set to allow the operation mode to be switched between  "external  operation" 
and  "PU operation'. At power-on, the inverter is placed  in the  "external  operation" mode. Use  the PU 
to switch  to  the other operation mode. 

Switching  from  the  external ....................... Check that the external input signal is off (across 
operation  mode  to the PU STF or STR-SD). 
operation  mode Then, press  the  [PU  OP] key among the mode select 

keys to switch to the  PU  operation mode, in which 
the frequency setting screen is displayed. 

Frequency  setting  screen 

.. Switching  from  the PU op- ....................... Check that the external input signal is off (across 
eration  mode  to  the  external  STF or  STR-SD) and  that  the  operation command 
operation mode indication is "-". 

Then, press  the [EXT OP] key among the mode 
select keys to switch to the external operation mode, 
in which "EXT" is displayed at the  operation mode e w o . o o l ,  indication. --- STOP  EXT 

T T 
Operation  command  indication  Operation mode indication 

Switching  to  the  combined ....................... Change the set value of Pr. 79 'operation mode 
operation  mode selection" as indicated  below. (For more information 

on changing the set value, see page 45.) 
"PU+E" is displayed at the  operation mode indica- 
tion. I l . loo ' . l  Description 
Set Value Running Frequency 

STOP PU+E Settlng 
Start Slgnal 

t Parameter  unit Terminal  signal 
Operation  mode  indication 3 

REV key 0 to 1OVDC across 2-5 
FWD key 0 to 5VDC across 2-5 

ParZeter  unit Te;&inaI s i a l  
STR [VI key setting , 

STF Direct  setting  and [A] 

Multbspeed  selection 
(Pr. 4 to 6 ,  24 to 27) 
Ja$ frequancg fPr. 15) 

4 4 to 20mADC across 4-5 
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Note: If the operation mode cannot be switched properly, check the f d l o m  
1. External  input  signal Check that the signal is off. If it  is on, the  operation mode cannot be 

2. Paramasr setting Check the set value of Pr. 79 'operation,mode selwlion'. 
( a h  STF or STR-SD) rwltcbrd propfly. Look f o r  STF or STR on the PU dieplay. 

3. Limitation of the operation When the set value of Pr. 79 'operation mode selection' is '0' (factory 
mode setting), the  inverter is put in the external  operation mode at input 

pow6r-on. Press the [PU OP] key to switch to the PO operation mode. 
For the o t h r  set values (1 to 5, 7,  a), the -ration mode is limited 
accordingly. See page 132. 

10-2 Operation  Mode  Indication, 0peritio.n Cgmmand Indication and Operation  Status  Indi- 
cation 

The currently  selected  operation mode, operation status, etc. are  displayed at the bottom of the 
display  screen of the parameter  unit. 

[STF FWD P.U ] 

I /  ' - Operatrori moae indication 
PU: PU  operation NET: Computer, PC link  operation 

EXT: External  operation PUcE: PUlexternal combined operation 
PUj: PU jog operation PRG: Programmed operation 

EXTj: External jog operation 

Operatton status indication 
FWD: Forward  rotation in progress JOGf: Jog  forward  rotation in progress 
REV: Reverse rotation in progress JOGr: Jog reverse rotation in progress 

STOP: At a stop 

~Operation'command  indication 
STF: Forward  rotation 
STR: Reverse rotation 
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11. PRE-OPERATION  SETTINGS 

(The main  items to be set before  operation  are as follows. Set the 
items  according to the  load  and  operational specifications. For 
able-speed  operation  use the inverter with the factory setting. For more 
information  and  the  explanation of the other parameters, see page 98. Note 

cha t  a parameter will be referred to as "Pr.". 

Setting  method 
In  the PU operation mode, use  the parameter unit for setting. (See page 45.) 
The start signal (STF or  STR)  must be off to switch from the extarnit1 operation  mode to the PU 
operation mode, otherwise  the  inverter cannot be put in the PU operation mode. 

Operation  using  the  voltage 
input  signal 
0 Pr. 73 "0 to  5V, 0 to 1OV se- 

lection" 

Operation  using  the  current 
input  signal 

Setting  of  frequency  setting 
voltage  (curreiit)  gain  (maxi- 
mum  output  frequency) 

Voltage  signal 
Pr. 903 "frequency  setting 
voltage gain" 

0 Current  signal 
Pr. 905 "frequency  setting 
current  gain" 

~~ 

Pr.  1  "maximum  frequency" 

When the voltage input signal is used  for operation, set the 
specifications of the frequency setting  voltage  signal  entered 
across  terminals 2-5. 

0 to SVDC 0 to  lOVDC 
Set '0' (factory  setting)  in Pr. 73. Set '1 ' in Pr. 73. 

r Inverter r Inverter 
0 to 5 VDC r2 ov>----(5 ~ 

When the current input  signa 
to enter the  signal  across 
AU-SD. 

0 to 10  VDC 

ov J: 
is used for operation, it is necessary 
terminals 4-5 and short terminals 

operation is equal to or  higher  than When the frequency used fo 
the  factory  setting  given below, change the  setting of the corre- 
sponding parameter. 
When the frequency used for operation is higher than  120Hz,  the 
setting of Pr. 18  "high-speed maximum  frequency"  must  be 
changed. 

Parameter Factory  Setting 
Pr. 903 'frequency setting  voltage gain' 

i Up to 120Hz Pr. 1 'maximum frequency' 
OHz at 4mADC, 60Hz at 20mADC  Pr. 905 'frequency setting  current  gain' 
60Hz at 5V (or 1 OV) DC 

When the parameter unit is used for operation, the maximum 
output frequency is up to the maximum frequency (factory setting: 
120Hz). (See Pr. 1 .) (For details of Pr. 903,  Pr. 905, see page 73.) 

Note: When the frequency meter is  connected  across  terminals 
FM-SD to monitor the running frequency, the output of 
terminal FM is saturated  if  the maximum output frequency 
reaches or exceeds 100Hz, with the  factory-set  value 
unchanged. Hence, the  setting of Pr. 55 "frequency moni- 
toring reference" must be changed to the maximum out- 
put frequency. (See page  120.) 



~ettlngd maximum h- 
quency 

Pr. 1 ",maximum  frequency" 

Set this param-Mer to define the upper limit of the  output  fre- 
quency or to  perform operation at a frequency i b v e  120Hz. 
Change the setting of this parameter only when the frequency 
mtisl be limitedin addition to.the  setting of the above-mentioned 
"frequency  setting  voltage (current) gain" which albws  the fre- 
quency to  be  restricted  to  below  the set value. 

Factory setting: 120Hz 

Setting  of minimum tre- 
quency 

Pr. 2 "minimum  frequency" 

Use this parameter to specify the lower  limit of the output  fre- 
quency.  When the minimum  frequency has  been set, merely 
turning  on  the start signal  starts the motor rurming at the set 
fre,quency (if  the frequency setting is OHz, no  rotation will hap- 
P W .  

Factory setting: OHz 

Setting of electronic  overcur- 
rent  protector 

Pr. 9 ''electronic  overcur- 
rent  protector" 

The factory  setting is  the rated current value of the inverter.  Note 
that the factory  settings of the 0.4K and 0.75K models  are 85% of 
the  rated  inverter  current. 
When changing the set value,  set the 60Hz current  value  given 
on the motor rating  plate. 

Note:The operation  characteristics, which are  based  on  the 
Mitsubishi  standard  squirrel-cage motor, do not apply to 
a  speciai motor.  For a  special  motor,  provide  a  thermal 
.relay on  the outside to protect the motor. (A constant- 
torque motor can be selected by the  setting of Pr. 71 .) 

Selection of applied loady 
Pr. 14 "applied load relec- 
tion" 

Allows the optimum output characteristic  (V/F  characteristic) to 
be selected  for  application  and  load  characteristic. 

Application Set 
Value 

For constant-toque 0 
loads 

For variable-torque 
setting) le.g. conveyor, carrier) 

- (factory 

( e a .  fan.  Dump) 

For lilt 

Remarks 

loads 1 

Boost for  forward  rotation ... Pr. 0 set value 
Boost for  reverse  rotation ... 0% 
Boost for  forward  rotation ... 0% Boost for 
reverse rotation ... Pr. 0 set value 

Terminal RT ON (Note) 
As in constant-torque loads. 

As in no boost at reverse rotation for lift. 
4 Terminal RT OFF 

Applied load selection 

As in constant-torque loads. 
Terminal RT ON (Note) switching function 
No boost for reverse rotation 

No boost  for  forward  rotation 
As in no boost at forward rotation  for  lift. 

5 Terminal RT OFF 

Note:  When terminal RT is ON, the second control  functions 
(second acceleration/deceleration time,  second  torque 
boost  and  second base frequency) are  selected. 
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Selection  of  external  thermal 
relay  input 

Pr. 17 "external  thermal 
relay  input" 

Setting  of  acceleration  and 
deceleration  times 

Pr. 7 "acceleration  time" 
Pr. 8 "deceleration  time" 
Pr. 44 "second  acceleration 

Pr. 45 "second  deceleration 
/deceleration  time" 

time" 

Calibration of frequency me- 
ter 

When the  inverter once used 
is  to be used  again 

When a thermal relay is installed  outside  the  inverter  or the motor 
contains a temperature sensor, this parameter switches the func- 
tion of the JOG/OH input terminal to OH (external  thermal relay 
input). 

JOGlOH Terminal  Function 

N/C Input N/O Input  thermal  relay Jog Mode Value 

MRS Terminal  Function 
Pr. 17 Set OH (external 

input) 
I I 

When acceleration/deceleration time other than the factory  set- 
ting  is used, change the values of these  parameters. 

I Parameter  Factory Settinq I ~ 

....... Pr. 7 'acceleration  time' 

Pr. 8 'deceleration  time' 

7.5K and down 5 seconds, 
11 K and up .............. 15  seconds 
7.5K and  down 5 seconds, 
11 K and up .............. 15  seconds 

I ....... 
Pr. 44 'second acceleration 
/deceleration  time' 
Pr. 45 'second  deceleration  time' 9999 (same as the value  set in Pr. 44) 

5 seconds 

To monitor the output status correctly,  calibrate the frequency 
meter before operation. 
Use the parameter unit for  calibration to make adjustment with 
higher accuracy. 
(See page 64 for  the adjustment procedure.) 

It is assumed that the set values of the parameters may have  been 
changed according to the operational specifications. Before  start- 
ing operation, initialize  the  parameters  (return  the parameter 
values to the factory setting).  Initialization can be made by per- 
forming parameter clear operation using the parameter unit. (For 
the  operation procedure, see page 57.) Note that  the  following 
parameters are not initiaiized  by  the parameter clear operation. 
For these parameters, read  their set values  and  change  them to 
the required values, or perform all parameter clear  operation to 
return to the factory setting. 

Pr. 900 "FM terminal  calibration" 
Pr. 901 "AM terminal  calibration" 
Pr. 902 "frequency setting  voltage bias" 
Pr. 903 "frequency setting voltage gain" 
Pr. 904 "frequency setting current bias" 
Pr. 905 "frequency setting current gain" 
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13. SETTING  AND  CHANGING  THE  VALUES IN THE PARABEERS 

' The  inverter  has many parameters.  Using  the PU, the required  parameters  can 
be selected  and  their  values set and/or  changed as appropriate  according to 
the load  and  running  conditions. For more  information, see the "Parameter 
List"  (page 98). Set "1"  in  Pr. 77 "parameter  write  disable" to disable  write. 

\(See page  131 .) 

Operation  procedure  (Reading  and  writing  the  value of Pr. 8 "deceleration  time") 
1) Press  the  [PU Opl .......... The  frequency  setting  screen  is 

key. displayed. 

I 
2) Press  the  [SET] key. ....... The  inverter  is  placed  in the 

parameter  setting mode. 
FOR P .ust 

4 
3) Enter  the  required ........... The  screen on the  right  is 

parameter number. displayed. Pr.NO. 

b 

4) Press  the [READ] key. .... The current  set  value is shown a DW.TI on the  display. 

I 
5 )  Enter  the  required ........... A new  set value is shown  on  the a Dec,T, value.  display. 

[Example:  To  set to 180 1 
15.0s 

seconds 
(Note 1) 

I 

... I 6 )  Press  the [WRITE]  key.  The set value is stored  into 
memory. 

I I' cornwed ' 

e Display 

- 3) 

...... If an  error is displayed by 
pressing  the [WRITE]  key,  see 
page 27. 

4 
7 )  Press  the [SHIFT] key to move to the next  parameter (Pr. 9) and  call the 

current  set  value.  Then,  press  the [SHIFT] key to advance to the next 
parameter. 

I I 

Note 1: If a  setting  error  has  occurred  during  the entry of a set value,  press  the [CLEAR] key to 
return to the status  before  that set value was entered. 

I 1 

Note: Set and/or  change  the  parameter  values  in  the PU operation mode.  When the PU operation 
display is not being  provided,  switch to the PU operation mode in accordance  with  page 34. 
Note  that  the  values of the  following  parameters may be set  and/or changed in  the external 
operation  and  combined  operation modes: 

3-speed  setting .................... Pr.  4 to 6 Display function ................... Pr. 51 to 56 
Multi-speed  setting .............. Pr. 24 to 27 Calibration  function ............. Pr. 900 to 905 

I 
In  addition to the above  procedure,  the  help  function may be  used to call  the parameter  list  for  setting. 
For more  information,  see  page 54 and 55. 

-45- 



f 
The inverter  can be monitored by either the LED (red llght  emitting 
display on the inverter, the 5-digit ngerid 6+ystal display on  the W 
monitor). br the PU level meter. These  displays are selected by the 
method: 

Inverter LED dl-y 
Setting Pr. 51 on the PU allows Setting Pr. 53 on the PU allows 

selection  from 16 types of data. selection from 16 types of data. (See 
(See page 118.) 1.1 l,l,l,l 1.1 page 11 8.) 

Factory setti ng... Pr. 53 = '1 Factory  setting .... Pr. 51 = '1' 

1-1 1-1 I 3  

Output  frequency 
indication 

Output  frequency 
indication 

Indicates  that the stall prevention 
function is activated. PU maln monitor 

14-1 SHIFT Operation Sequence an the PU Main Monitor 

When "0" (factory  setting)  is  set  in Pr. 52 'PU main  display  data  selection",  merely  pressing  the 
[SHIFT] key calls five types  of  data  in squence. Among  the  five  monitor  screens,  the  fifth  monitor 
screen  (selective  monitoring)  allows  selection  from 20 types of data  such as the frequency  set  value 
and  running  speed. 

Switch the power on or press  the  [MONITOR]  key. - 
First  priority  screen 
(Output  frequency 
monitor) <=: 

- 

(Output  current 
monitor) 

STOP EXT 

(Output vdtage 
monltor) 

(Seiectlve 

STOP E X T  <HELP> 

Note: 1. By  pressing  the  [WRITE] b y  on  any of the 
monitor  screens  shown  on  the  left,  that 
screen  is  given  the  first  priority  (first  prior- 
ity  screen).  When  the [MONITOR] key  is 
pressed  immediately  after  power-on or in 
the  setting or other  mode to enter  the  moni- 
toring  mode,  the  first  priority  screen  is  dis- 
played  first. 

2. When '17' (load  meter)  or '18' (motor  ex- 
citing  current)  is selected in Pr. 52, the 
'output  current  monitor'  shown  on  the  left 
is  switched to the  'load  meter' or 'motor 
exc i t ing  current ' .   When '1 9' (posi t ion 
pulse) or '20' (cumulative  operation  time) 
is  selected  in  Pr. 52, the  'output  voltage 
monitor'  is  switched to the  'position  pulse' 
or  'cumulative  operation time'. 

0 @o Monitor  selection 

@ Selection can be made from 20 types of data. 
(See page 47.) I 
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14-2 Selecting the Alrothw  Monitor  Itom in tho Sel.ctlvo  Monitoring Mode 

0 Selection  procedure (Example:  Select the  Input  terminal state monitor  screen.) 

1) Press  the [MONITOR] ...... Parameter  unit is placed in the 
monitoring mode. 

Display 

I 

1 M 
2) Prers the [HELP] key. ..... The monitoring list  is displayed. 

1 

I 4) 5) 
3) Hold  down  the [SHIFT] key and  press the [VJ k y  three . ...... Hold  down the [SHIFT] key and  press the [VI or 

times, and without  pressing the [SHIFT] key, press the ['I] 
key twice. (Move the cursor to signal In.) 

[A] key to advance or  return  the  screen one page. 

4) Press the [READ] key. .... The screen shown on the right is 
(Note 1) displayed. 

I 
5) Press  the [WRITE] key. ... The screen in step 5) is set as ...... Subsequently press the [SHIFT] key to  call the 

(Note 2) the first  priority screen. other  monitor screen. 

Note: 1. Since  the  selective monitor  screen is not the first  priority  screen in  the  above  step 5) where 
the [READ] key has  been  pressed,  the  selected  data is erased  from  the memory as soon 
as  the power is shut off or the other  operation mode (such as external  operation)  is 
selected. 
In  this  case,  the  selective  monitoring mode must be  selected  again  in  the  above 
procedure. 
When the  first monitor screen  has  been set by pressing  the [WRITE] key, the selected 
data  remains  intact in  the memory. 

2. In  step 6) where  the  [WRITE] key  has been  pressed in  the  above  setting  example,  the "I/O 
terminal  states"  selected  here  are  first  displayed  with  priority when the  other  operation 
mode is  switched to  the  monitoring mode. To give  first  priority to other  data,  press the 
[WRITE] key with the monitor screen  being  displayed.  The  first  priority  screen  then 
switches to that  monitor screen. 



Selecting  any of thr mitorimg item> "bad met+P", '!motor: -citing w m t " ,  "position 
pulse"  and  "cumulative  energization  time" 
When the 'bad meteFm or "motw:excitingieUnent" has been selectedi. the w@uk.curcerrt monitor 
screen  is syitshed to a  corresponding  screen. When the "position  pulse" or "cumulative  energization 
time"  has  bqen selected,  the  output vottagamenitor screen is switched to a c e t r T n b i n g  screen. 
When any of,these four  items has been setwjted,'tfie output curreht or output Volta$e monit6r'screen 
cannot be used. 

(Selective monitor) 
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Displays the monitoring list and allows the monitor  screen to be changed and the first  priority  Screen 
to be set. 

Operation  procedure 1 (To call  the monitoring  list  from  the  help  function menu) 
1) Press the [HELP] key ...... The help  function  menu is called. , OR 

Display 
twice in the  monitor 
mode. 

2 r n w  3 Pr. Ltst 
4 Pr. Clear t ,' 

F R - W E  mum I 
2 )  Make sure  that  the ...... If not,  move the cursor  with the 

cursor (e) is  located [A ]   [V I  key. 
at '1 MONITOR'. L k  J 

I .\ 
3) Press the [READ] key. .... The monitoring  list  is  called. 

I 
I 

4) Press the [A] or [VI key to move  the  cursor (e) to the 
required  item. 

0 
I 

[V I  key  together  to  shift to the next page. 
5) If the  required  item  is  not  found,  press the [SHIFT] key and 

1 
6 )  Press  the [READ]  key. .... The monitor screen specified by ...... After  pressing  the [READ] key, 

the  cursor  is  displayed. 
monitor  screen as the  first  priority 
press the  [WRITE]  key to  set  that 

screen. 
1 

Press  any of the [SET], [EXT OP] and  [PU 
Opl keys  to  switch  to  the  corresponding 
mode. 

Operation  procedure 2 (To call  the  monitoring  list  directly in  the 
I 

1) Press the [MONITOR] ..... The inverter is put in the 
key. (Note)  monitoring mode. 

I I I I I 
2) Press  the [HELP] key. .... The monitoring  list  is  called. 

m 
I 

3) Press  the [A]  or [VI key to move  the cursor (e) to the 1 Frequency 
2 b Current required  item. 

1 

[TI key together to  shift  to the  next page. 
4) If the  required  item is  not found, press  the [SHIFT] key and 

monitoring  mode) 
Display 

I I 5 )  
5) Press  the [READ] key. .... The monitor  screen  specified by ...... After  pressing  the [READ]  key, 

the cursor  is  displayed.  press  the [WRITE]  key to set that 
monitor  screen as the  first  priority 
screen. 

I 7 i 

Press any of the [SET], [EXT  OP] and [PU 
OP] keys  to switch  to  the  corresponding 
mode. 

Note: This  key  need  not be pressed if the 
inverter  is  already  in  the  monitoring 
mode. 
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i n h s  how to  select  the PU operation  mode  and  PU-assisted jog operation  mode  via  direct. input 
(direct  setting  from  the  ten-key  pad)  and how  to operate  the  keys. 

H Selection d the PU opwation modo fdiroct, iRput) 
Operation  .prsoedure 1 (To call  from the help function menu) 

1) Press  the [HELP] key ...... The help function menu is called. 
twice in t h e  monitor 
mode. 

2) Using the [I) key, move the cursor (e) to '2 PU 
OPERATION'. 

1) 
6) - 

I ! . I  . 

3) Press th8.[READ] key. .... The menu on the  right is 
displayed. 

I 16 

Press the [HELP] key to return to the 
help  function menu. 

4) Make sure that the ........... If not, move the cursor  with the 
cursor (e) is located [A] [VI key. 
at '1 PU: DIRECT IN'. 

5) Press  the [READ] key. .... The PU operation mode is 
selected and the frequency 
setting screen is displayed. @ 

6) Press the [HELP] key. .... The key operation guide is 
displayed. K - i  iFWDREV 0 

I 
Press any of the [MONITOR], [SET], 
[EXT OP] and [PU Opl keys to switch 
to the  corresponding mode. 

Operation  procedure 2 (To call  the  key  operation  guide  directly) 
1) Press the [PU OP] key. ... The frequency setting screen is 

displayed. 

@ 
2) Press the [HELP] key. .... The key operation guide is 2) 

displayed. 
en: FWD REV n 

4 
Press  any of the [MONITOR], [SET], 
[EXT OP] and (PU Opl keys to switch 
to the  corresponding mode. 
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Selection of the PU jog  operation  mode 
Operation  procedure 1 (To call from  the help function menu) 
1) Press  the [HELP] key ...... The help  function  menu is called. 

twice in the  monitor 
mode. 

2) Using  the [VI key, move  the  cursor (9) to '2 PU 
OPERATION'. 

3) Press  the [READ]  key. .... The menu on the  right is 
displayed. 

@ 
Press  the [HELP]  key to return to the 
help  function menu. 

~~ ~ ~~ 

[V] key,  move  the  cursor (9) to '2 JOG'. 

5 )  Press  the [READ] key. .... The  PU jog operation mode is 
selected  and  the frequency 
setting  screen is displayed. @ 

1 

I 
Press any  of the [MONITOR], [SET], 
[EXT OP] and  [PU OP] keys to switch 
to the  corresponding mode. 

Operation  procedure 2 (To call  the key operation  guide  directly) 
1) Press the  [PU OP]  key. ... The  frequency setting  screen is 

displayed. 

I 
2) Press  the [SHIFT] key. ... The PU jog operation mode is 

selected  and the frequency 
setting  screen  is displayed. 

A;- 

I 1 
I 
1 

3) Press  the [HELP]  key. .... The  key operation guide is 
displayed. 

1 
Press any  of the [MONITOR],  [SET], 
[EXT OP] and [PU  OP] keys to switch to 
the corresponding mode. 

0 

Dieplay 
I 
I 

c I J 
I 

Display 

'I 
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Displays .the parameter menu and  allowsany of the  following  four  items  to be selected and executed: 
1. Setting .................. Switches to CM parameter  setting mode, 
2 Pr.  List .................. Displays the parameter  list in numerical  order  and  allows the values 

3 Set Pr. List ............ Displays a..ljst of Pr. numbers and set values of only the parameters 
of individual  parameters to be read  and  written. 

that have been changed  from the factory setting. (For the  parameters 
that have  not been changed, their Pr. numbers  are  only  displayed.) 

4 Def. Pr. List .......... Displays a Hst of the  initial  values  (default  factory  setting) of 
parameters. 

Display of #he parameter  menu 
1) Pressthe IHELP] key ...... The help function  menu is called. 

twice in the operation 
mode. n 

2) Using the [VI key, move the cursor (e) to '3 PARAMETER'. 

3) Press the [READ] key. .... The parameter menu  is 
displayed. 

I 
Press any of the [MONITOR], [SET], 
[EXT OP] and [PU OP] keys to switch to 
the corresponding mode. 

Selection  and  execution of "1 Setting" 
Operation  procedure 

1) Call the parameter  menu in accordance with  the above 
procedure. 

1 
2) Make sure that the ....... If not, move the cursor  with the 

cursor (e) is located [A] [r] key. 
at '1 Setting'. 

3) Press the [READ] key. .... The inverter  switches to the set 
mode. 

FOR Prl io t  
A 

1 
Press any of the [MONITOR], [EXT OP] 
and [PU OP] keys to switch to the  corre- 
sponding mode. 

""r""' 

3) 

Display 

I 
3) 

-54- 



W Selection  and  execution  of "2 Pr.  List" 
Operation  procedure 
, 

1) Call  the p a m e t e r  menu in accordance  with  page 54. 

2) Using  the [VI key, move  the  cursor (9) to '2 Pr. List'. 

rn 
3) Press the [READ] key. .... The parameter  list is displayed. 

1"Max.Fl 

m 
I 

4) Press  the [A] or [ V I  key to move  the  cursor (e) to the re- 
quired  item. 

5) If the  required  item is  not found, press the [SHIFT] key and 
[VI key  together  to  shift  to the  next  page. 

~~~~~~~ ~ ~ ~ 

6) Press  the [READ] key. .... The parameter  vpecified by  the 
cursor is read  and the inverter  is 
put  in the  parameter  setting 
mode. (3 

I 
Press  the [SHIFT] key to move 
to  the  next  parameter. . 

Press any of the [MONITOR],  [EXT  OP] 
and  [PU OP] keys  to switch  to  the  corre- 
sponding mode. 

W Display of "3 Set Pr. List" 
Operation  procedure 1 (To call from  the help function menu) 
1) Call  the  parameter  menu in accordance  with  page 54. 

2) Using  the [VI key, move  the  cursor (e) to '3 Set  Pr. List'. 

S + S e t  R. List 

3) Press the [READ] key. .... The parameter change list  is  dis- 
played.  (Note) 

m 
I 

Press  any of the [MONITOR], [SET], 
[EXT OP] and [PU Opl  keys  to  switch  to 
the  corresponding mode. 

Display 

8 
@ 
0 
Q 

Display 

I Note: Press the [SHIFT] key and [VI key  together to move to the next page. I 
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Display  of "4 Def. Pr. List" 
Operation  procedure 

1) Call the parameter  menu in accordance with page 54. 

2) Using the [V] key, move the  cursor (9) to '4 Def. Pr. List'. 

3) Press the [READ] key. .... The initial value liot is displayed. 
(Note) 

A 

4 
Press any of the [MONITOR], [EXT OP] 
and  [PU  OPj  keys to switch to the corre- 
sponding mode. 

I 3) 

Note: Press the [SHIFT] key and [VI key together to move to the next page. I 
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Resets  the  inverter. If the  protective  function of the  inverter is activatedgo trip (protect)  the  inverter, 
the  trip  state  can be reset by the  following  operation. The trip  state  can  also be r-t by switching 
the  power off or connecting  terminals RES-SD. 

Operation procedure 
1) Press the WELP] key ..... The help function  menu is called. 

twice in the  operation 
mode. A 

2) Press the [SHIFT] key .... The screen moves to the next 
and m key t i e the r .  page. 

3) Using  the key, move the cursor (e) to '7 Inv. Reset'. 

m 
4) Press the [READ] key. .... The data on the right is 

displayed. 

I- 

Display 

I 5) Press the [WRITE] key. ... The inverter is reset and I- 

I (Note) switches to the monitoring mode. I 1 :- io? $PI .' . . .  

Note: By pressing  the [CLEAR] key,  the  inverter is not reset and  is  switched to the  monitoring mode. 
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If the  inverter  appears to operate  improperly,  perform  the  following  operation to display  the most likely 
cause of the  fault.  This  operation may also be performed  during  inverter  operation (PU operation, 
external  operation) or during  alarm trip (protection  activated). 

Operation  procedure 
1) Press the [HELP] key ..... The help function  menu is called. 

twice in the  operation 
mode. 

2) Press the [SHIFT] key .... The screen moves to the next 
and [VI key together. page. 

3) Using  the [VI key, move the cursor (e) to '8 TBhooting'. 1 piJq 
4) Press the [READ] key. .... The alarm phenomenon menu is 

displayed. 

5 )  Press  the [A] or [VI key to move the cursor to the required 
item. 

6 )  Press the [WRITE] key. ... The cause of fault is displayed. 
(See page 62.) 

Display 

I I 
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_ .  . .. . 
The inverter bas alarm-tripped (pro- 

shut-off. Press the [SHIFT] key to dis- 
tection  activated),  resulting iri,outpA 

play the cause of the trip. 

The main circuit  power of the inverter 
is lost, or open phase has ocwned m 
the  power supply. Check the power 
supply. 

Both  start  signals STF and STR are 
ON or OFF. 

MRS is ON. 

The inverter  starting frequency (Pr. 
13) set  value  is  higher  than  the 
current set frequency. 

-7 remains OFF. (Not ON) 

The current  input select terminal AU 

1 M.NOT RUNNING Neither of the FWD and REV keys are 
NO Command ON in the PU operation mode. 
From PU 

The inverter canndr be started be- 
cause the inverter  sfarting frequency 
(Pr. 13) value is hlgtiir than the maxi- 
mum frequency (Pr. 1). 

The inverter  cannot be started be- 
cause the forward or mverse rotation 
has been inhiWbd by the value set in 
Pr. 78. 

The inverter  cannot be started since 
the current limit function is operating. 
Press the [SHIFT] key to display the 
assumed  cause  of  activating  the 
current limit function. 
The inverter  cannot  be  started  be- 
cause it  is the stop  period in the pro- 
grammed operation mode. 

The inverter is not started because 
the operatian of  PI control has re- 

inverter  need not be started. 
sulted in a  condihpn  under which the 

Restart  cannot  be made since the 
automatic restart  after  instantaneous 
power failure eelect terminal cs is 
OFF. Currently it is assumed to be 
after  an  instantaneous power failure 
or in the commercial  power supply 
switch-over  operation mode. 

- 2 M.SPEED ERROR 
(Speed  does not match  the  running fre- 
quency set value) 

Since  the  running  frequency  set 
value is higher  than the maximum 
frequency  (Pr. 1 )  set value,  the 
running frequency  remains at the 
maximum frequency. 
Since  the  running  frequency  set 
value  is  lower  than the  minimum 
frequency  (Pr. 2 )  set value,  the 
running frequency has been risen to 
the minimum frequency. 
Since  the  running  frequency  set 
value is within the frequency jump 
setting range (Pr. 23), the running 
frequency has jumped. 

The current limit function  has been 
activated  and  forced  the  running 
frequency  to  reduce.  Press  the 
[SHIFT] key to display the cause of 
activating  the  current  limit function. 

MSPEED ERROR The  operation  of  PI  control  has 
Under caused the running frequency to be 1 Control offset from the set value. 

-3 M.A/Dec Err 
(Acceleration/deceleration time  is longer 
than  the  value set in Pr. 7/Pr. 8) 

0 + 60.00HZ 
- Acceleration  time  set  value  (Pr. 7) Is 

displayed. 
LFrequency reached  In the above  set 

time (acceleratlon/deceleration refer- 
ence  frequency,  Pr. 20) Is displayed. 

displayed. 
Deceleration t h e  set value  (Pr. 8) is 

Frequency  from  which deceleration is 
made in the above set time (accelera- 
tlonldeceleration  reference  fre- 
quency,  Pr. 20) is displayed. 

eratlon time than the set  value is displayed. 
Assumed  cause 01 longer  acceleratlon/decel- 
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- 4 M.Curr.High 
(Inverter  output  current  value is larger 
than  normal) 

First,  the  running  frequency, 
output  current and output voltage 
of  the  inverter  are  displayed. 

I Press the [SHIFT] key to display 
the assumed cause of iarge output 
current. 

Low Impedance Is the motor  a special motor other 
than  the  general-purpose  3-phase Rq.$e$aht. induction  motor? If so, reduce the 
torque boost set value. 
Related parameters: Pr. 0, 38, 46 

Is the motor a constant-torque 
motor  (motor  for  inverter)? If so, 

Related parameters: Pr. 0, 38, 46 
reduce the  torque  boost set value. 

Since the torque boost set value 

following  relevant  parameters: 
Related parameters: Pr. 0, 38, 46 

may be inappropriate, check the 

Since the VIF pattern  setting may 
be inappropr iate,   check  the 

Related parameters: Pr. 3, 14,  19, 
following  relevant  parameters: 

The load may be too heavy. An 
Load Too Big? open phase may have occurred 
p b e  ~~~p between the inverter and motor. 

Note: If the  fault  could  not  be  identified  by 
the  above  operation 
If the cause of the fault  could  not be 
found  in  the  inverter,  the  current 
running  frequency,  output  current  and 
output  voltage are displayed  on the 
screen. 

Press  the [SHIFT] key to display the 
relevant  assumed  cause. 

15-2 Other  Help  Function 

Graphic  function 
Press the  [HELP] key  on  the  parameter  setting  screen  to  display  the  data of the  corresponding 
parameter  graphically. 

Operation  procedure  (Example:  Pr. 3 "starting  frequency") Display 

1) Read the required  parameter in accordance with page 45 or 
page 54. 

I 
2) Press the [HELP] key. ..... The data of the parameter is 

displayed graphically. 

1 

3) Press the [CLEAR] key. .... The display returns to the 
previous screen. 

3 M b a s d l  
60.00Hz 
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16. CALIBRATION  OF  THE  METER  (FREQUENCY  METER) 

16-1 CalibrNion of the FM-SD Output 

Preparation 
(1) Connect  a  meter (frequency  meter) across  inverter  terminals FM-SD. 

(Note  the  polarity. FM is the  positive  terminal.) 
(2) When a  calibration  resistor has  already been connected, adjust  the 

resistance  value tQ zero  or  remove  the  resistor. 2 .% 

(3) Set any of 1 to 3, 5 to 14, 17, 18 and 21 in Pr. 54 (FM terminal  function g i  
selection". When the running frequency or  inverter  output  current has t 
been  selected  as  the  output  signal,  preset in Pr. 55 or Pr. 56'the  running 
frequency  or  current  value at  which the output signal is 1440Hz. This 
1440Hz  normally makes the meter full-scale.  (See  page 120.) 

3: 

(frequency meter) 

Calibration  procedure  (Example: To calibrate  the meter to  the  running  frequency of 60HZ) 
1)  Press the [SET] key in .... The inverter  is  placed  in the S I  I'IMG MOOE 

FOR PR.List 
<HELP> 

Display 
the PU operation  mode.  parameter  setting  mode. Set R.NO. I > n. . 

0 FRPU02E -un 
r , 

1 
2) Type 900 and  press ........ The current PU  set  frequency is I 

the  [READ]  key.  displayed. 

1 
e&@@ 

- -- 5 )  

4) 
3) Type 60. ........................ The  value  shown  on  the right  is 

displayed. 

1 
I I 

4) Press  the  [FWD] key  to .. The  motor need  not  be 
start  forward  operation  connected. 
at 60Hz. 

5 )  Using  the [A] or [ V I  ....... The  meter reading moves. 
key,  adjust  the meter (It takes a  long time until the 
reading to a meter reading  moves.) 
predetermined  position. 

6 )  Press  the  [WRITE]  key. .. .  Calibration  is  complete. 11-1 - 

Press  any of the  [MONITOR],  [SET], 
[EXT  OP]  and  [PU  OP] keys  to switch 
to the corresponding  mode. 

Note: 
This  calibration (Pr. 900) is 
only  valid when  any  of 1 to 3, 
5 to 14, 17, 18 and 21 has 
been  set  in Pr. 54 to output 
a  signal  to  terminal FM. 
When  any  other  value  has  been 
set  (signal  output to terminal 
AM has been selected  in Pr. 
54),  the  absence  of Pr. 900 
is  displayed on the  screen  as 
soon  as  this  parameter  is se- 
lected by the  above  opera- 
tion. 

Note : When the  frequency meter is connected across  terminals FM-SD to monitor  the  running 
frequency, the output of terminal FM is  saturated if the maximum output  frequency  reaches 
or  exceeds lOOHz, with  the  factory-set value  unchanged. 
Hence, the setting of Pr.55  "frequency monitoring  reference" must be changed to  the 
maximum output  frequency.  (See  page 120.) 
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16-2 Calibration of the AM-5 Output 

0 Preparation 
(1) Connect a meter (frequency meter) of 0-IOVDC across inverter 

terminals  AM-5. (Note the  polarity. AM is  the  positive terminal.) 
(2)  Set  any  of 101 to 103,  105, 106, 108, 110to 114, 117 and  121  in Pr. 

54. When the running  frequency  or inverter output current has  been 
selected as  the output signal, preset  in Pr.  55  or Pr. 56 the running 
frequency  or current value at which the output signal is 1OV. 

(3) As in  the setting of Pr.  54,  set  any  of 1 to 3, 5, 6,  8, 10 to 14, 17  and 
21 in Pr. 158 (AM terminal  function selection) to use both of the FM- 
SD output and AM-5 output simultaneously. 

Meter 
(frequency meter) 

0 Calibration  procedure 1 (Example: To calibrate  the meter to  the  running  frequency of 60Hz) 
1)  Press the [SET] key in ..... The inverter is placed  in  the 

the PU operation  mode. parameter  setting  mode. 
Display 

FOR PR.Ust 
r, 0 .. 

c 5 

I F R - U P  E PUIUIEIER um 
1 

2) Type  901  and  press ........ The current PU set frequency is  
the [READ]  key. displayed. 

1 
3) Type 60.  ......................... The  value  shown on the right is 5) 

displayed. 
4) 

I 
4) Press  the [FWD]  key to .. The  motor need  not  be 

start  forward  operation  connected. 
at 60Hz. 

I 
1 

5) Using the [A]  or [V] ....... The  meter reading moves. 
key,  adjust  the meter 
reading to a 
predetermined  position. 

I 

6 )  Press  the  [WRITE]  key. ... Calibration is complete. 1 1  !k%% 1 I_ 
Press  any of the [MONITOR], [SET], 
[EXT OP] and [PU  OP]  keys to switch 
to the corresponding  mode. 

I 
I 

Note: 
This  calibration  (Pr.  901) is 
only  valid  when any of 101 to 
103, 105, 106, 108,  110 to 
114, 117 and 121 has  been 
set in Pr. 54 or the  required 
value set in Pr. 158 to output 
a signal t o  terminal AM. 
When  any other  value has 
been set (signal  output to 
terminal FM has  been se- 
lected  in Pr.  54),  the  ab- 
sence of Pr. 901  is  displayed 
on  the  screen  as  soon  as  this 
parameter is  selected by the 
above operation. 



Calibration  procedure 2 (Example:  Output  current) 
To output the output  current or other  item  which  is not easily allowed to reach 100% i f  operation is 
performed,  adjust the reference  voltage  output (when the set value of Pr. 54 "FM-AM termhat 
function  selection"  is "121 "), then seteat any of the choices  displayed. 

I 

- 
1) Press the [SET] key in .... The invertwis placed in the 

t% PU operation mode. paremeter.q.tting mode. 
Display 

I 
1 

2) Type 54 and  press the .... The current set value in Pr. 54 is 
[READ] key. displaved. 

1 
3) Type  121 and press ........ The setting of reference voltage 

the [WRITE] key. output is complete. F] 1-21  101-121 ($ n, 
I I I LI 

I - I  

31 
1 

4) Press  the [SET] key. ....... The inverter is  put in the 
parameter s h n g  mode. 

FOR PR.Ust 

5) Type 901 and press ........ The current set value in Pr. 901 I I  
the [READ] key. is displayed. 

6)  Type 60 and  press the ..... The setting of maximum running I [WRITE] key. frequency is complete. 

7) Press  the [FWD] key. ...... Forward  operation is performed 
at 60Hz. The motor need not be 
connected for adjustment. 

I 
8) Using  the [A] or [ r ]  ....... Setting is complete. 

key,  adjust  the  voltage 
across terminals AM-5 
to 1QV and  press the 
[WRITE] key. 
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...... When the output is loo%, the 
output  voltage  is 1OV. The 
voltage is not stored  unless 
the [WRITE] key is pressed. 

- - 1 
9) Press the [SET] key. ....... The inverter is put in the 

parameter setting mode. 

1 
10) Type 54 and press the .... The current set value in Pr. 54 is 

[READ] key. displayed. 

0 
I 

11) Type 102 and  press the ... The setting of output current is 
[WRITE] key. 

...... The current value set in Pr. 

reference' is 100% and the 
output  at this  point is 1OV. 

complete. 56 'current  monitoring 

- 



17. ERRORS 

r -  ~~ 

If any  fault  has  occurred  in  the  inverter, the corresponding  protective  functio? 
is  activated to bring  the inverter to an alarm stop and  automatically  give  the 
corresponding error (alarm)  indication on the PU display  and inverter LED. 

page 72. 
When the protective  function is activated, reset the inverter in accordance 
c 

17-1 Errors (Alarms) 

T Alarm 

(Aororr 841 
output 

Dl8 

Parametar  Unit 

OC During Acc 

Stedy Spd Oc 

Oc During  Dec 

Ov  During  ACC 

Stedy Spd Ov 

Ov During  Dec 

Motor Overload 

Inv.  Overload 

inst.  Pwr. Loss 

Under  Voltage 

Br.  Cct.  Fault 

Ground Fault 

OH Fault 

Description 1 Code 
Alarm Name 

if the  inverter  output  current  reaches  or  exceeds 
200% of the  rated  current,  the  protective  circuit is 
actlvated to stop  the  Inverter. When  any main 
circuit  device  is  overheated,  the  protective  circult 
is  also  activated to stop the  output of the  inverter. 

During 
acceleration 

E 

During 

speed 
E During  constant 

? 

2 
deceleration 
During  stop 

During 
acceleration ; 
During  constant F 2 
speed 

During 
a m  

deceleration m 
During  stop E 

e 

c 

6 
e - 
$; 
- e m  

. ,ma 
e m  

l 3  

, ... 

if the  converter  output  voltage is excesslve  due to 
the regenerative  energy from  the motor,  the 
protective  clrcult is activated to stop  the  translstor 
output. 
This may also be  actkated by a surge  voltage 
generated In the  power supply  system. 

4 

The electronic  overcurrent  protection in the 
inverter  detects  inverter  overload or motor 
overheat  and  activates  the  protective  circuit  to 
stop  the  inverter  output. When a  multi-pole  motor 
or more  than  one motor Is driven,  for  example,  the 
motor(s)  cannot be  protected  by  the  electronic 
overcurrent  protection.  Provide a  thermal  relay  in 
ihe inverter  output  circuit. in this  case,  setting  the 
electronic  overcurrent  protection  value  to OA 
activates  the  inverter protectbn only.  (Activated at 
a  current  150% or more of the  rated  current.) 

5 

Overload  shut-off 
(electronic  overcurrent 
protectlon) 

6 

i f  an instantaneous power  failure has  occurred In 
excess of 15msec  (this  applies  also  to  Inverter 
input  power  shut-off), thls function k activated to 
stop  the  inverter  output. (if  the  power  failure Is 
wlthin  15msec,  the  control  circuit  operates  wlthout 

7 

fault. If the power  failure  persists  for  more  than 
about loomsec, the protective circun Is reset.) 
If the  inverter power  supply  voltage  has  reduced, 
the  control  clrcult  cannot  operate  properly, 
resulting  in  the  decrease in  motor  toque and/or 
the  increase in heat  generation. To prevent  this, if 8 
the  power  supply  voltage  reduces  below  about 
150V (300V  for  the  400V  series),  this  function 
stops  the  inverter  output. 
if the brake  transistor  fault  has  occurred  due io 
extremely  large  regenerative  brake  duty,  etc.,  this A function  detects  that  fault  and  stops  the  inverter 

Instantaneous  power 
failure  protectlon 

Undervoltage 
protection 

Brake  transistor  alarm 
detection 

If a  ground  fault  current has flown  due  to  a  ground 
fault  occurring  in  the  output  (load)  side of the 
inverter,  this  function  stops  the  inverter  output.  A 
ground  fault  occurring at low  ground  resistance 
may activate  the  overcurrent  protection  (OC1  to 

Output  side  ground  fault 
overcurrent  protection 

Provided 
(Open) 

If the  external  thermal  relay  for  motor  overheat 
protection  or  the  internally  mounted  temperature 

contacts  open),  this  function  stops  the  Inverter 
relay in the  motor  has  been  switched  on  (relay 

output  and  keeps lt stopped. This  protection  is 
only  provlded  when '1' or '3' has  been set in Pr. 

External  thermal  relay 
operation 
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. . .. 

- 
Alann 
Codr 

DIr  

Paramotor Unit 
Namr I 

Invertor LED 
Dorcriptlon 

I f  a current  not iess.thm 150% ofthe rated 
invsrter  current Uowa h the  motor  durlng 
acceieratlon,  this  functlon  stops  the  Increase in 
frequency  untll  the  load  current  reduces to prevent 
the  Inverter  from  resufflng  In  overcurrent  trip.  If  a 

Acceleratlordconstent- 
current  flows  durlng  constant-speed operatbn.  tMs speed  stall  preventlon 
current  not less than 150% of the  rated  Inverter 

functlon  also lowers the  frequency  until  the  load current  llmlt 
current r o d w o a  to prevent the Inverter  from 

has reduced below 150%. thls  function  Increases 
resuitlng  in  overcurrent  trlp. When the  load  current 

the  frequency  agaln  and  accelerates up to the iet  
speed or  contlnues  operatlon. 
i f  the  brake operating  amount  has  exceeded the 
specified value  due to excesslve  regenerathre 
energy  during  motor  deceleratlon, this  functlon 

Deceieratlon stall stops  the decrease In frequency to prevent the 
prevention 

as  the  regenerative  energy has reduced, this 
Inverter  from  resulting  in  overvoltage  trip.  As  soon 

functlon  reduces  the  frequency  aaaln and 

3L Is shown 

S t M  Prev STP 

E .GI I- 
stop  due to the 
Ind i ca tes  a 

actlvatlon  of 
the  function  for 
a l ong   t ime  
dur lng  con-  
s t a n t - s p e e d  
operatlon 

Not pro- 
Med .  
Provlded 
3y EOLT 
%splay. 

:Open) 

rovlded 
)pen) 

D 

- 
E 

I contlnues  deceleratlon. 
. . -  

)ptlon  Fault E ,Dp'I- connedbn alarm 
Inboard optlon Stops  the  Inverter  output li the  dedicated  optlon 

used In  the  Inverter  results  In  connection 
(connector)  fault  durlno  operation. 

F Parameter storage Stops the output lf the  faun of EPROM  which f . devlce alarm 

of retry  times set, thls  functlon  stops  the  inverter Retry count  exceeded E ,I- '51 
stores  the  function set values  has  occurred. 

If operatlon  cannot be resumed wkhln  the number 

output. 
I f  the  operatlon of the  bullt-In  CPU  does  not  end 
wlthln  a predetermlned  period of time,  the  Inverter 
self-detenlnes It as alarm and stops the output. 
Stops  the  Inverter  output lf the parameter unlt Is 

f .PLjg dlsconnectlon  when '2' or '3' has  been set In  Pr. 75 'reset 
selectionPU dlsconnectlon  detection'. 
If the  regenerative  brake  duty  from  the  motor has 

Brake resistor overheat exceeded  the  speclfled  value,  the brake  operation 

overheat. When the  brake  resistor  has  cooled, the 
brake operatton Is resumed. 

- 

Parameter  unit dtsconnected.  This  protective  functlon Is activated 

Not displayed) Is stopped to protect  the  brake  reslstor from 
protection 

:ormpt Memory 

letry No.  Over 

:PU  Fault 

F 

F 
- 

F U  Leave Out 

ot 
rovlded 
:lose) 

got displayed) 

To know the  operating  status  at  the  occurrence of alarm 
When  any alarm  has  occurred,  the  display  automatically  switches to the  indication of the  corre- 
sponding  protective  function  (error). By pressing  the [MONITOR] key at  this  point  without  resetting 
the inverter  (see  page 72), the  display  shows the output  frequency.  In  this way, it  is  possible to 
know the running  frequencyjat the occurrence of the  alarm. It is  also  possible to know the  current 
in  the same manner. These values  are  not  stored in memory and are erased when the inverter is 
reset, 
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17-2  Correlation  between  Digital  and Actual Characters 

The following  table  shows  convertion between the alphanumeric characters  given in  the display 
examples of this manual  and  actual  characters. 

Digital 

17-3  Alarm  History  (History of Alarm Definitions) 

Up to eight most recent alarms  (alarm definitions) are stored in memory. To check these, use  the 
help  function. For more  information, see "5 ALARM HISTORY" on page 59. 

17-4  Erasing  the  Alarm  History  (History of Alarm  Definitions) 

To erase the  alarm history (history of alarm  definitions), use the  help  function. For more information. 
For more information, see "6 ALARM HISTORY CLEAR" on page 59. 

- 
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18. PU  DISCONNECTION  DETECTION  FUNCTION 

This  function  detects  that  the  parameter  unit (PU) has  been  disconnected  from 
the  inverter  and  brings  the  inverter to an  alarm stop. 

\ JLQ q j j f  

0 Operation 
When Pr. 75 "reset  selection/PU  disconnection  detection"  has been set to detect  the  disconnection 
of the PU, this  function  detects  that  the PU  has been  disconnected  from  the  inverter,  switches  the 
PU display and  inverter LED to the  indication of the corresponding  error, and'brings the inverter to 
an  alarm  stop. 

Set  Value Reset Condition PU Disconnection 
DetectIan 

0 

0 Reset input  enabled only when the protective  function is activated. 3 
0 Reset input  normally enabled. 2 
- Reset  input  enabled only when the protective  function  is  activated. 1 
- Reset input  normally  enabled.  (Factory  setting) 

Note: When the  inverter comes to an  alarm stop, the error messages displayed are as  follows: 
PU display ........................ PU  DISCONNECTED Inverter 
LED .................................. E.PUE 

I I 

Setting  instructions 
(1) If the PU had  been  disconnected  from  initial  start,  this is not  defined  as  an alarm. 
(2) This  disconnection  detection  judges that the PU is disconnected when the PU is removed  for 

(3) When the FR-PUO1 E is used, this  function  can  also be used  but its  alarm  display  is  "E.PE". 
(4) To  resume  operation, reset the  inverter (see page  72)after  checking  that the PU is connected 

more  than 1 second. 

securely. 



19. INVERTER  RESET 

I 

The  inverter  can  be  reset by any,of thesfoilowing four  operations.  Note  that 
resetting  clears  (erases)  the  cumulative  internal heat value of the  electronic 
overcurrent  protector  and  the number of retries. 

L 

Operation 1 
Using  the  help  function, reset Switch  the  power  off  once. In 
the  inverter. For details,  see more  than 0.1 seconds, 
"7 INVERTER  RESET"  on switch  it on again. 
page 60. Note: When the Pr. 57 (coasting 

time  for  automatic  restart 
after  instantaneous  power 
failure/commercial  power 
suppty-inverter switch-over) 
setting  is other than '9999', 
this  operation is mistaken for 
an automatic  restart  after 
instantaneous  power  failure 
and the inverter cannot be 
reset.  Hence,  the  power 
should be switched on again 
about 5 seconds  after  the 
control power has  been  lost. 

Operation 3 Operation 4 
Connect the reset  terminal When  an alarm  has  occurre 
RES-SD  for  more  than 0.1 while the PU operation  interlock 
seconds,  then  disconnect. function  is  being  used,  press 

the STOP key in the PU op- 
eration mode. 

Warning:  Repeated  resetting  can  cause damage to motor and inverter due to thermal  build-up. The 
internal heat value,  and  electronic  overcurrent  protection  devices  will not be  calculated 
correctly. n 

, 
I 
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20. ADJUSTMENT  OF  THE  FREQUENCY  SETTING  SIGNALS 
"BIAS" AND "GAIN" 

The bias  and gain  functions  are used to adjust the relationship 
between the input signal  entered  from  outside  the  inverter to E 
set the output frequency, e.g. 0 to 5VDC, 0 to 10VDC or 4 to 5 
20mADC, and  the output frequency. 
The following  parameters are used  for this adjustment: 

Pr.  902 "frequency  setting Pr. 904 "frequency setting a (Hz) [R-L;;::: 
voltage bias" current bias" Biaa 

0 Pr. 903 "frequency  setting Pr. 905 "frequency setting ;;::: 
voltage  gain" current gain' / 

Any  of three  procedures may be used for  the adjustment: 
adjustment is made without a voltage  applied  across  terminals 
2-5 (adjustment procedure 1); any point is adjusted with a 
voltage  applied (adjustment  procedure  2);  or any point is 
adjusted without a voltage  applied (adjustment procedure 3). 

Adjustment  example 

Factory setting 
w 
? - (60Hz) - - - - - - 

--- . \ 

0 Frequency setting 5V Pr.73 
0 signal 1 ov 
4 20mA 

f 

' -  c xample: Pr. 902 "frequency setting ........ Set  the  output  frequency to ];;::pi 
voltage bias" 1 OHz at the set voltage of OV. 
Pr. 903 "frequency setting ........ Set the output frequency to V 

voltage  gain" 50Hz  at the set voltage of 5V. 

Before  making  adjustment, make sure that the set value of  Pr. 73 "0 to 5V, 0 to 1 OV selection" is "0" 
(factory setting: 0 to 5V). 

Adjustment  procedure 1 (without  a voltage applied  across  terminals 2-5) 
(1) Setting of the frequency  setting  voltage  bias 

Display 
1) Press the [PU OP] key. .. .  The frequency setting screen is 

displayed. 

I I I I 
2) Press the  [SET] key. ....... The  inverter  is put  in the 

parameter  setting mode. 
FOR PR.List 

1 

3) Using  the  numeral  ,..........The  data  on  the  right  is 
keys, enter  902. displayed. 

I ' I I  

i 
4) Press the [READ] key. .. . .  The current set value of Pr.  902 

i s  displayed. 
et )<WRITE> 

4) 6) 
9) 

5) Using the  numeral .......... 
keys, enter 10. 

The data  on the right  is 
displayed. 

...... The voltage need  not  be  applied 

6) Press the [WRITE] .......... The set value  is  stored into ...... The bi;;:vlOHz.. 
memory and  bias  setting  is 
complete. om le e d  

(To  the  next  page) 
0 

V 

I f  the  voltage  is  being  applied  across terminals 
2-5 at this  time,  the  bias  setting  as shown above. 



(From  the  preceding page) 

(2) Setting  of the 
frequemy 
setting  voltage 
gain ' . .  - 

7) Press the @HlFTJ key. .... The current set value of Pr. 903 
is displayed. 

~~ I 
8) Using the numeral ............ The data on the right is dis- ...... The voltage need not be applied 

inverter is used as  the set voltage. 
At this time, the 5V (1 OV) in the 

keys, enter 50. played. across terminale 2-5. 

9) Press the [WRITE] .......... The set value is stored  into 
key. memory and  gain  setting is 

complete. 
I 

1 
The adjustment of the frequency set- 
ting  voltage  bias  and gain is complete. 

Note: 1. The  current input (Pr. 904, Pr. 905) can  also  be set in  a similar manner. 
2. Pr. 903  remains  unchanged if the  value set in Pr. 20 "acc./dec. reference  frequency" is 

changed. 
3. The  FR-PUOI E may also  be  used to adjust the frequency setting voltage  bias  and  gain 

and  current bias and  gain (C-2 to C-5). For full information, see the FR-Z  series  instruction 
manual. 
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Adjustment  procedure 2 (any  point is adjusted  with  a  voltage  applied  across  terminals 2-5) 
(1) Setting of the frequency  setting  voltage  bias 

1 )  Press the  [PU  OP] key. ... The frequency  setting  screen is 
displayed. 

2) Press  the [SET] key. ....... The inverter  is  put in the 
parameter  setting mode. 

1 
3) Using  the  numeral ........... The data  on the right is dis- 

keys, enter 902. played. 

4) Press the [READ] key ...... The current  set  value of Pr. 902 
twice. is  displayed. -J- The preceding set value is displayed. 

-The current set voltage  awoss  terminals 2-5 is 

5)  Using the numeral ........... The data on the right is  dis- 
keys, enter 10. played. 

6) Press  the [WRITE] .......... The  cursor (9) moves  to  the  set 
vo I tage . 

7) Apply the voltage of OV 

diaplayed in V.. 
The displayed value ia changed according as 
the set vobge.  
(In this example,  the  voltage of 1V is applkd.) 
The value '0' selected in Pr. 73 (5V in this 
example) is 100%. ) ( 

... Adjust  the  set  voltage. 
When the  voltage set is lV, the 
bias  setting  is as follows: 'o:zy 

0 1v V 

.... Since lOHz is set against OV in 
this  example, OV is  applied. 
(The % value for  EXT changes.) 

8 )  Press  the [WRITE] .......... The set value is stored  into 
key. memory and  bias  setting is 

complete. -The bias  setting is  complete as 
shown below: 

I 

(To  the  next  page) 
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(horn the preceding page) 

(2) Setting of the 
frequency 
setting voitage 
gain 

The preceding set value is displayed. 
The current  set  voltage  aoross  terminals 2-5 is 
displayed in 9;. 
The displayed  value Is changed  according  aa 
tho set  voltage. 

The value  selected in Pr. 73 (5V in this 
example) is 100%. I 

Set the  voltage  across  terminals 
2-5 until 100% is achieved. 

...... Since 50Hz is set against 5v in 
this example, 5V is applied. 

13) Press the (WRITE] key. .. The set value is stored  into mem- 
ory and  gain  setting is complete. 

Completed 100.0% may not be displayed. 
The setting is complete as shown 
below: I 

The adjustment of the frequency set- I 
ting  voltage  bias  and gain is complete. 

h 

..-d 

1 

I 1 I 
\ 

Note: 1. The  current input (Pr. 904, Pr. 905) can  also be set in a similar manner. 
2. Pr. 903 remains  unchanged if the value set in Pr. 20 "acc./dec. reference  frequency" is e 

changed. .. , 

d 

0 
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Adjustment  procedure 3 (any  point  is  adjusted  without  a  voltage  applied  across  terminals 
2-5) 

(1) Setting of the  frequency  setting  voltage  bias 

1) Press  the  [PU OP]  key. ... The frequency  setting  screen is 
displayed. 

2) Press  the [SET] key. ....... The inverter  is  put in the 
parameter  setting  mode. 

3) Using the numeral ........... The data on the  right  is  dis- 
keys, enter 902. played. Pr.NO. 

Display 

I 

4)  6) 11) 
8) 13) 

4) Press  the [READ]  key ...... The current set value of Pr. 902 
twice. is displayed. The  preceding set value is displayed. 

-The  current set voltage auoss terminals 2-5 is 
dspiayed in X. 
The  displayed value ia changed  according as 
the set vottege. 

The value selected in Pr. 73 (5V in this 
example) is 100%. 1 

5) Using  the  numeral ........... The data  on the right  is  dis- 
keys,  enter 10. played. 

I I I 

6) Press  the [WRITE] .......... The cursor (9) moves to the set ...... The voltage  need not be  applied 
key.  voltage. across  terminals 2-5. 

A 
7) Using  the  numeral key, enter 0. 

in  this example, 0% is entered. 
902 EXTVb,as ...... Since lOHz is set against OV (0%) 

8) Press  the [WRITE] .......... The set value  is  stored  into 
memory and  bias  setting  is 
complete. 1 I h T h e  Corn leted bias  setting  is as follows: 

902 EXTVblas  

'0 lOHz fv 
(To  the  next  page) 

- .  
0' 
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(horn the  preceding p q e )  

(2) Setting of the 
frequen0,y 
setting  voltage 
gain 

The preceding set value is displayed. 
The current set voltage acrosa lerminah 2-5 is 
displayed In X. 
The  dbplwed value ia changed according as 
the set VoRage. 

( The value aeleded in Pr. 73 (5V in this 
example) is 100%. ) 

1 
1 1 )  press  the [WRITE] key. .. The  cursor (a) moves to the set ...... The voltage  need  not be  applied 

voltage. across  terminals 2-5. 

1 n 

Using  the  numeral  keys, enter 100 I r-11 (100%) in  this example, 100% is 
...... Since 50Hz is  set  against 5V 

entered. 

13) Press the [WRITE] key. .. The  set value  is  stored  into mem- E 
ory and  gain  setting  is  complete. %%!+ 

CDmDleled loo *-The setting  is  complete as  shown 
below: 

I 
The adjustment of the  frequency set- 50:zp . 
ting  voltage  bias  and  gain  is  complete. 

(0%) ( 100%) 

IOHz 

0 
V 

5v 

Note: 1. The  current input (Pr. 904, Pr. 905) can  also be set in a  similar  manner. 
2. Pr. 903 remains  unchanged if the  value set in Pr. 20 "acc./dec. reference  frequency" is 

changed. 

-78- 



21. SELECTION OF MAGNETIC FLUX VECTOR  CONTROL 

f 
Magnetic flux vector control can be selected  by  setting  the  capacity, numbe 
of poles,  and  type of the motor used. 
Magnetic flux vector control is effective when large starting torque and  low- 
speed torque  is  required  or when load  varies considerably. 

Conditions  for  selecting mag- When the  following  conditions are met, magnetic flux vector 
netic flux vector  control control  can  be  utilized  efficiently. When  any  of the following 

conditions cannot be satisfied,  faults  such  as  torque shortage and 
speed fluctuation may occur. In  this case, select V/F control. 
<Conditions> 

The motor capacity is equal The  number  of motor poles is 
to or  one rank lower than  the any  of 2, 4, and 6.  (4 poles 
inverter capacity. only for  the  constant-torque 

Baldor  standard  motor §ingle-motor  operation (one 
(0.75kW  or  more)  or  Baldor motor for one inverter)  is per- 
constant-torque  motor  (200V formed. 
Class  4-POle motor is used The  wiring length  between 
with 0.4kW to 55kW). W ~ e n  the  inverter  and  motor  is 
any other motor is used, con- within 30m. 
sider  using  the  auto  tuning on 
page 80. 

The type of the motor is  the motor) 

Magnetic flux vector control Only set any other values than 9999 in Pr. 80 (motor capacity) 
selection  method and Pr. 81  (number  of poles) to select the magnetic flux vector 

control. (When 9999 has been set to either of Pr.  80  and Pr.  81, 
V/F control  is selected.) 
When the Baldor constant-torque motor is used, set "1"  in Pr. 71 
"applied motor". 
By switching 'on/off the  signal  across  terminals  RT-§D  during a 
stop, operation  can be switched between  the  V/F  control  and 
magnetic flux vector control. Switch the  signal off to select  the 
magnetic flux vector control. 

Note: Precautions for magnetic flux vector control 
1. The degree of  speed fluctuation  correction  is slightly 

2. There is a delay  of 0.1 to 0.2  sec at start. 
lower than in the V/f control. 

<Applications  appropriate  for  magnetic flux vector control> 
Machines  whish  require Machines wherwload  fluc- 

Machines  which  require 
large starting  torque  tuates widely 

torque at low speed 
Magnetic flux vector control is not appropriate  for  ma- 
chines where speed fluctuation at low speed is not al- 
lowed, e.g. grinder, wrapping machine. 1 



J 

Paramel- related  to mag- 
net& flux vector  control 

81 01 motor 
Nu* 

poles 

Applied 
motor 

Constant-torque 
'Auto tuning  setting' is 

13 to 16, 
0 to 6, 1.5kW or less 

20 4 Standard  motor 

14 Constant-tor'VJe Auto tuning  data motor  readlchange  retting  is 
MlTSUBlSHl Standard enabled 

(1.5kW or bss)  
24 ITOW (SF-JR) 

5 Standard motor &.r 
15 Constant-torque 

6 Standard motor 

16 Constant-torque 

mnnect ion  p i red 

motor 
motor  Input of 

Delta constants 
connection is  enabled 

motor 

The electronic overcurrent  protection  characteristic is also set 
simultaneously. 

Note: The output torque may reduce  when  the  optional  noise 
reduction  reactor (FR-BOL) or surge  voltage  suppressing 
filter (FR-ASF-H) is connected  between  the inverter and 
the motor. (See  page  168) 

SeUing method of the special  parameters 

The  special  parameters must be set in  the following procedure,  otherwise the values of Pr. 86 to 
Pr. 90 cannot be read. 
1) Set 801 in Pr. 77. (Note) 
2) Change the  setting of the  special  parameters in (2). 
3) Set 0 or 1 in Pr. 77 (return to the  previous set value). 

Note:  When  801 is set in Pr. 77, the  values of Pr. 82 to 99 are also  displayed  together,  but  these 
parameters must  not be changed. 
Otherwise,  the inverter may be  damaged. 
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22. AUTO TUNING 

r 
If the motor  used is not Baldor's  standard motor (0.4kW or more) or Baldor'> 
constant-torque  motor  (4-pole, 0.4kW to 55kW), the  auto  tuning  function  allows 
the  motor to be run with optimum  operation  characteristics under magnetic flux 
vector control. 
Also, tuning  data (motor constants) can be copied to the other inverter by the 
FR-ARWE parameter  copy  unit. 
Note  that a special  motor,  e.g. a high-slip motor or a high-speed motor, cannot 

,be tuned.  Also,  the maximum speed is up to 120Hz. 1 

<Operation  procedure> 
1. Checking  the  wiring  and Before performing auto tuning, check the following: 

load (1) The motor is connected. However, the motor  must be at a stop 
at the start of tuning. 

(2) Auto tuning  can  be performed if the motor is connected with 
a load (e.g. friction, steady load). Note  that as  the  load  is 
smaller, tuning accuracy is higher. Also note that if inertia  is 
large, tuning accuracy remains unchanged. 

(3) When "101" (auto tuning is performed with the motor rotated) 
has been set in Pr. 96 (auto  tuning settingktate), note  the 
following: 
1)  Enough torque is not provided  during  tuning. 
2) There should be no problem if the motor is run at about the 

rated motor frequency (set value of  Pr. 84). 
3)  The brake is released. 
4) No force  is  applied to rotate the motor. 

(4) If "1" (tuning without motor rotating) is set in Pr. 96, the motor 
may run slightly, Therefore,  make tuning after fixing  the motor 
securely with a mechanical brake or ensuring that motor 
rotation  will not compromise safety. 
* The  motor  should be fixed secureiv  especially for an elevator. 
Note that slight rotation of the motor will not affect the tuning 
performance. 

( 5 )  Auto tuning is not performed properly when the  optional noise 
reduction reactor (FR-BOL) or surge voltage suppressing 
filter  (FR-ASF- H) is connected between the inverter  and  the 
motor. Disconnect it before starting auto tuning. 

2. Selection  of  magnetic  flux Select the magnetic flux vector control  in accordance with page 
vector  control  79. 

3. Setting  of  parameters Set the  following  parameters  in accordance with the parameter 
settings  on  this page. 

(1)  Pr. 96 "auto  tuning setting/state" ......... Set "1" or "101". 
*Set value "1" ................ Tuned without the motor rotated. 
*Set value  "101" ............ Tuned with  the motor rotated. 

(2) Pr.  83 "rated motor voltage" (Note) ...... Set the rated motor 

(3) Pr.  84 "rated motor frequency" (Note) ... Set the rated motor 

(4) Pr. 71 "applied motor" ......................... Select the set value 

voltage (V). 

frequency (Hz). 

in accordance  with 
the  following  table: 

*Standard motor ............ Set "3". 
*Constant-torque motor ... Set "1 3". 
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Note: Pr. 83 and Pr. 84 are  displayed only when magrcetic-flux 
vector  control  has been selected (R.~*80,  Pr. 81). Set 
these  parameters  according to the rating  plate of the 
motor. When there  are two or more rated  vhltles  for  a 
standard motor, etc., set 200V/60Hz or 408V/60Hz. 

83 

84 

BO 

82 

Rated 

V0lt.gS 
motor 

Rated 
motor 

rqurncy 
Motor 

constant 
R t  

- 

constant 
Motor 

R2 

wnstant 
Motor 

L1 

constant 
Motor 

L2 

Motor 
wnstant 

X 

tuning 
Auto 

setting/ 
state - 

0 Standard  motor  (more  than l.KkW) 0 

1  Constant-torque  motor 
- Standard motor ' (5-point  flexible V/F characteristic) 

MlTSUElSHl  Standard  motor (SF-JR) 
(1.5kW or less) 2o 

Standard motor 

'Auto  tuning  retting'  is 

Standard motor 

1 to 6, 13  l(t.5kW'or less) I 
lo 16' 2o 1 IStanderd motor I 

Conrtant- 
torque  motor  Auto  tuning  data 
MITSUEISHl 
Standard motor 
(SF-JR) 
(1.5kW or less) 

6 Standard motor Star 
,5 Constant- 

torque  motor 
connection  Direct  input 

of motor 
6' Standard motor constants  is 

enabled 
,6 Constant- 

torque motor 
connection 

readhhange sening  is 
enabled 

24 

0 to 0 10 'No auto  tuning' is selected.  Rated  motor 
200 
'4 

IOOOV  IOOOV voltage  (V) is set. 

zl;z I :!:;z I Rated motor frequency (Hz) is set. I 6o 

BBBB, 0 
to 100% 0 to 

0 

1000% 
- 

0 'No auto  tuning'  is  selected. 0 

0, 1, 101 , Auto  tuning is performed  without  the motor 
'3 rotated. 

Auto tuning is performed  with  the  motor 
rotatad. 

- 

101.3 - 

'1 : The  electronic  overcurrent  protection  characteristic is 

'2: The  values measured by auto  tuning  are set automatically. 
'3: Select "101 'I to increase  tuning  accuracy. 
'4: The  factory  setting  for  the FR-A240E (400V) series  is 400V 

selected at the same time. 
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Definition  of  Display  at  Error-Activated  End 
. .  

Error DI8Plav Corrective  Actien c.uw 
9 Set again. Inverter trip 

91 - Increase  the acceleration/deceleration time. The current limit (stall preyention) function has 
been activated. 

of the rated  value. 92 Check  the variation of the power supply voltage. The'converter Output voltage drapped to 

93 Set again. Calarlatiom  error 
* I  

I Note: If. OL.(&i;'ii prevention)  occurs  during  auto  tuning,  auto  tuning  cannot  be  performed. I 
Reference:  Auto  tuning  time  (factory  setting) 

'1 : The  auto  tuning  time  changes  as  indicated  below  according  to  the  variation of the  acceleration/ 
deceleration  time: 
Auto  tuning  time = acceleration  time + deceleration  time + approx.  15  seconds 

[Optional  Setting  of  Motor  Constants] 

The:motor  constants (Pr. 90 to 94) may.either be set as appropriate  by  reading  and  changing the data 
measured by auto tuning,  or  without  using  the  auto  tuning data: 

Setting  the motor  constants by reading  and  changing  the  auto  tuning  data 

coperation  p,pcedure> 
1. Change the mt value of  Pr. 77 "parameter write disable selection" to "801 'I. Only when the settings 

of Pr. 80 and Pr. 81 are  other  than '9999', the  parameters of the  motor  constants (Pr. 90 to 94) 
can  be  displayed. 
Though the parameters (Pr. 82 to 99) other  than  the motor constants (Pr. 90 to 94)  may also  be 
displayed,  they are to be set by the manufacturer  and must therefore  be set carefully without 
mistake. 

Standard  motor: Set "4". Constant-torque  motor: Set "14". 
2. Set Pr. 71 "applied  motor'  as  indicated  below: 

3. In the  parameter  setting mode, read the following  parameters  and set the  required  values  (Note 1): 

Factory  Setting Parameter Number Name Settlng Range 
(Note 4) 

Pr. 90 Motor constant R1 

9999 1 0 to . ,9999 Motor constant X Pr. 94 
9999 1 0 to , 9999 Motor constant L2 Pr. 93 
9999 1 0 to ,9999 Motor constant L1 Pr. 92 
9999 1 0 to , 9999 Mot41 constant R2 Pr. 91 
9999 1 - 0 to , 9999 

Increment 

4. Return the  setting of Pr. 77 to the  original value. 

Note:  1.  Only  when  the  settings of Pr. 80 and Pr. 81 are  other  than  '9999'  (magnetic  flux  vector  control  is 

- 

selected),  Pr.  90  to  94  can be read. 
2.  Set  '9999'  in  Pr.  90  to  94  to  use  the  standard  motor  constants  (including  the  constant-torque  motor). 
3. Set '3' (standard  motor) or  '13'  (constant-torque  motor)  in  Pr.  71  to  use  the  motor  constants 

measurbd  by  auto  tuning. If '4' or '14' has  been set in  Pr.  71  and  the  motor  constants  changed,  the 
original  data  measured  by  auto  tuning  remain  changed. 

When  setting  the  motor  constants, see the  following  setting  example: 
Setting  example: 
When  the  Pr. 90 'motor  constant R1' value  displayed  is  2516  and  it  is  desired  to  increase  the  Pr. 90 
value  slightly  (5%),  set  2642 (Le. 261 6 x 1.05 = 2641.8)  in  Pr.  90.  (The  value  displayed  has  been 
converted  into  internal  data for intetnal use. Hence,  there  is  no  significance if an  optional  value  is 
simply  added  to  the  displayed  value.) 

4. The  motor  constants  measured  by  auto  tuning  have  been  converted  into  internal  data (**'*). 
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Setting  the  motor  constants without using  the  auto  tuning  data 
The motor constants of  Pr. 92 and 93  may either be entered in [Q] or [mH). Check  the  unit of the 
motor constants  before  starting the setting operation. 

Entering  the motor  constants of Pr. 92 and 93 in [a] 
<Operation  procedure> 

1, Change the set value of Pr. 77 "parameter write  disable  selection" to "801". Only when the  settings 
of  Pr. 80 and Pr. 81 are other than  "9999",  the parameters of the motor constants (Pr. 90 to 94) 
can be displayed,  Though  the  parameters  (Pr. 82 to 99) other  than  the motor constants (Pr. 90 to 
94)  may also be displayed, they are to be set  by the manufacturer and must therefore be set 
carefully without mistake. 

2. Set Pr. 71  "applied  motor"  as  indicated below: 
Star  Connection 

Motor  Motor 
Delta  Connectlon 

Standard motor 

16 15 

6 5 
Set value Constant-torque 

motor 

. 3.  In  the parameter setting mode, read the  following parameters and set the required values: 

Pr. No. Factory  Setting Increment Setting  Range Name 

Pr. 90 Motor constant r l  
Motor constant 1-2 Pr. 91 

9999 0.001a 0 to loa, 9999 

9999 0.01n 0 to 500~2,9999 Motor constant xm Pr. 94 
9999 0.0010 0 to 10n, 9999 Motor constant x2 Pr. 93 
9999 0.001n 0 to lon, 9999 Motor constant x1 Pr. 92 
9999  0.001n 0 to loa, 9999 

4.  Set Pr. 84 "rated motor frequency" with reference to the  following  table: 

I Pr. No. Name increment 1 Factory  Setting Ranqe 
I 

Pr. 84 Rated  motor 
frequency 50 to 120Hz,9999 9999 0.01 Hz 

5 .  Return the setting of Pr. 77 to the  original value. 
Note:  1. Only when the  settings of  Pr.  80 and Pr. 81 are other than  "9999" (magnetic flux vector 

2. Set "9999"  in  Pr. 90 to 94 to use the standard motor constants  (including the constant- 

3. If the  "star connection"  or  "delta connection" selected in Pr. 71 does not match the actual 

I 

control  is  selected), Pr. 90 to 94 can  be read. 

torque motor). 

motor,  proper magnetic flux vector control will not be carried out. 



. 

Entering  the  motor  constants of PI. 02 and 93 in [mH] 

1. Change the set value of Pr. 77 "parameter write disable selection" to '801 '. Only  when  the settings 
of  Pr. 80  and Pr. 81 are  other  than '9999', the  parameters of the  motor  constants (Pr. 90  to 94) * 
can be displayed.  Though  the  parameters (Pr. 82 to 99) other  than  the  motor  constants (Pr, 90 to 
94)  may also  be displayed,  they  are  to  be set by  the  manufacturer  and  must  ttierefore  be set 
catefutty *out mistake. 

<Operatdon procedure, 

2. Set  Pr. 71  'applied  motor'  as  indicated  below: 
More than 1.5kW: Set "0'. 
1.5kW  or less: Set "20". 

Standard  motor 

Constant-torque  motor: Set "1 ". I 

3. In  the  parameter  setting  mode, read'the  following  parameters  and set the  required  values: 

Pr. No.  Factory  Setting 'Offing Setting  Range Name 

Pr. 90 Motor  constant R1 

8999 0.1 % 0 to loo%, 9999 Motor  constant z Pr. 44 
9999 O.lmH 0 to 1000mH, 9999 Motor constant L2 Pr. 93 ' 

m '  9999 0.1 mH 0 to 1000mH, 9999 Motor  constant L1 Pr, 92 
9999 o.oo1n o to loa, 9999 Motor  constant R2 Pr.  91 
9999 0.001a 0 to loa, 9999 

Increnwnt 

- 

4.  Set Pr. 84 'rated  motor frequency. with reference to the following table: 
Pr. N a  

Pr. 04 

Factory  Settlag  Increment Range Name 
Rated  motor 
frequency 50 to 12OH2, 9999  9999 0.01 Hz 

5 .  Return the  setting of  Pr. 77 to  the  original  value. 

Note: 1. Only when the settings of Pr. 80  and Pr. 81 are  other  than  "9999"  (magnetic  flux  vector 

2. Set  '9999" in Pr. 90 to 94 to use  the  standard motor constants  or  constant-torque  motor 
control  is selected), Pr. 90 to 94  can be read. 

constants. 

(I 

1 

! 
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23. PROGRAMMED  OPERATION  FUNCTION 

f 
In programmed  operation,  automatic  operation is performed under the 
of the internal  timer in accordance  with the desired  time of day,  running 
frequency and  direction of rotation set in advance. 

L 

23-1 Preparation 

Setting of operation  mode To perform programmed operation, set "5" (programmed opera- 
and  output  terminals tion) in Pr. 79 "operation mode selection"  and "3" (programmed 
(Pr. 79, Pr. 76) operation output) in Pr. 76 "alarm code output selection". 

Wiring 

- % 
n n 
VI 

0) 
L 

b 
L Programmed  operation 1 sigB stari ] signal } ;:;'5 set in Pr. 79 and  with- 

Rm 
RL 

Group  select signal out the FR-EPD, the  termi- 

STR Timer signal nals operate as indicated on 
SO the ten. 

IPF 1 With 3 set in  Pr. 76, the 

I su terminals operate as indi- 
SE 

When "5" (programmed operation) is set in Pr. 79, the following 
terminals  are made valid  and  invalid  and  are  used  for  pro- 
grammed operation: 

Valid  Termlnals 

RM No. 4 OH 
RH No. 2 RT 

STR STOP MRS 
STF AU RES 

Termlnals  Used Invalid  Terminals 

Note: When the  battery  pack for programmed operation (FR- 
EPD) is  fitted, note that the  terminals used for pro- 
grammed operation are  not as  indicated  on the left. (For 
details, see the option  instruction manual.) 

~ ~~ ~~~~ ~~~ ~ ~ 

During programmed operation, the inverter cannot be operated in 
any other operation mode. When the programmed operation start 
signal (STF) and timer reset signal (STR) are ON, the  operation 
mode  cannot be switched between PU operation  and external 
operation. When "5" is set in Pr. 79, the  following  functions  are 
unavailable if the corresponding inboard  option is  fitted: 

(1) Orientation control 
(2) 12-bit  digital input 
(3) PI  control 

~ ~~~ ~ ~ ~ ~~ ~ 



~~ 

Pr&rm&d operation tlme Set the time  unit  for  programmed  operation.  Select  either of 
unitp&lirotlon (Pr.  200) 'minute/second' and 'o'clocklminute' in Pr. 200. 

kt Value D w r l p t l o n  
0 (factory setting) 

Minutelsecond  unit  (reference time of day monitor) 2 
O'clocWminute unit  (voltage monitor) 1 
Minute/second unit  (voltage  monitor) 

3 O'clqcWminute unit  (reference time of dgy monitor) 

Note:  When 2  or  3 is set in Pr. 200, the  referehce.tlme-of-day 
monitor screen is displayed  instead of the voltage  moni- 
tor screen. 

Setting of reference  time of The  FR-A200E has  an  internal  timer (RAM).  When the reference 
day  (Pr.  231) time of  day is set in Pr. 231, programmed  operation is  started at 

this time of day. 

(1)  Setting  range 
The  time unit depends on  the set value of Pr. 200. 

Pr' 200 Pr. 231 Setting  Range Pr. 231 Settlng  Range Pr' 2oo Set 
Value 

0 ffactorv Max. 99 minutes ,. Max. 99 minutes . 
setting) 59 seconds z 59 seconds 

3 Max. 99 o'clock 
59 minutes 59 minutes 1 Max. 99 o'clock 

Note:  The reference  time-of-day  timer  starts the  timing of the 
reference  time of day  when both  the  start  signal  and 
group  select signal are entered. Set the  reference  time 
of  day in Pr. 231  when both  signals  are  on. 

(2) Resetting the reference  time of day 
The reference time of  day is  cleared  (returns to "0") by 
switching on the  timer  reset  signal (STR) or  resetting  the 
inverter (see page 72). Note  that the reference  time-of-day 
value set in Pr. 231 is also reset to "0". 

*Instantaneous error: k0.16~ 
.Cumulative error:  k50ppm  (according to the  accuracy of the 

(3)  Timer  accuracy 

crystal  oscillator) 

FR-A200E  independent error: Max. 4.5s per day 
(24Hrx60~60~50ppm=4.32s) 
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23-2 Program  Setting  (Pr.  201  to  230) 

The  rotation direction, running frequency and start time of day are  defined  as  one point and every 10 
points  are  grouped  into  three.  Pr. 201 to Pr.  231 are used for this setting.  Note that when the  time 
unit setting of Pr. 200 has  been  changed independently, the  units of Pr. 201 to 230 change (the 
numerals  do not change). 

Setting Point 
Rotation Direction, Frequency, 
Start Time of Day 

fT Pr. 201 
2 Pf. 202 
3 Pr. 2M 
4 Pr. 204 

Qroup 1 

I 10 PI.  210 
f NO. 11 Pr. 21 1 

[- PI. 220 
NO. 21 Pr. 221 

Group 3 

No. 30 Pr. 230 

PU screen display 

2 1 e G 1 Rotation direction (0: stop, 1: forward 
D i r e c t i o n 1 rotation, 2: reverse rotation) 

30.00 H Running frequency T j m e 4 ; 3 0 S (O.1Hz incremento, 0 to 400Hz) 

'O'ciooldminute' unit, Pr. 200='1', '3' 
'Minutdsecond' unit, Pr. 200='0', '2' 

Note: If either of Set and Time is "9999", no 
setting is made. 

Setting procedure (Example: Setting point No. 1, forward rotation, MHz, 4 o'clock 30 minutes) 

1)  Press  the  [PU OP] .......... The frequency  setting  screen  is 
key. displayed. 

I 

2)  Press  the [SET] key. ....... The inverter is put  in the parame- 
ter  setting mode. 

3)  Type 201  and  press ......... The current set value  is  shown 
the [READ]  key. on  the  display. 

4) Type 1  (forward ............... '1' is  displayed  at  Direction  and 
rotation) and press the stored  into memory. 
[WRITE] key. (Note 1) 

I 
5) Type 30 (30Hz)  and ......... '30.00Hz' is displayed at  Set and 

press  the [WRITE]  key. stored into memory. 
(Note 1 ) 

Display 

I 

_. I - 
a- 

6 )  Using  the  numeral ............ '4.30' is displayed  at Time, the ...... Max. setting: 99:59 
keys and [READ] key,  set  value  is  stored  into memory, Press [READ] to  enter ':' at  Time. 
enter  4.30  and  press  the  and  setting is complete. 
[WRITE]  key. (Note 2) 

1 
7) Press  the [SHIFT] key to move  to  the  next  parameter (Pr. 202),  and  press 

the [READ] key to display  the  current  set  value. Then, press  the  [SHIFT] 
key to advance to the  next  parameter. 

Note : 1. To make a stop, write "0" in the rotation  direction  and  frequency.  Set "9999" for no setting. 
2. An error will result if 4.80  is entered (in excess of 59 minutes or 59 seconds). 
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Operation  pattern Assuming that operation  has  been  programmed as indicated in 
the following tabte, the  operation  pattern is as shown in the  figut? 
behow: 

<Operation patbin> 

20 Hz 
35 Hz 

Forward 
rotation t 4 

0 
Revorno 3 I 16 7 3 0  
rotation 

9 

30 Hz Time of day t 

23-3 Details of the Functions 

Parameters used - 
P r. 
No. 

200 

- 

201 to 
230 

- 
231 - 

Name Range Settlng Unit 
Factory Increments/ Remarks 

Programmed 
operation 

minutelsecond to 
selection 

Programmed 
operation 

program setting 
400Hz 

9959 

Timer  setting I i:ig 

1 

1 

0.1 Hz 

Minutes 
)r srcondr 
- 

O-minutelsecond unit! 
voltage  monitor 
1  -o'clock/minute  unit/ 
voltage  monitor 
2-minutdsecond uniV 
reference  time of  day 
monitor 
3-o'clocWminute unit/ 
reference  time of day 
monitor 
Rotation  direction 
setting 
O-stop, 
1  -forward  rotation, 

9999 2-reverse  rotation 

Frequency  setting 

Time of day setting 

Reference  time-of-day 
timer (RAM) (Notel) 

Note: 1. When both the start signal  and group select signal  are 
entered,  the set value of Pr. 231 "timer  setting" 
returns to "0". Set the  optional  time of  day with  both 
signals on. Note that if the start signal  and group 
select signals are entered after setting  the  optional 
time of day,  the Pr.  231  set value  returns to "0" again. 

2. Note that  when the  setting of Pr.  200  has  been 
changed independently, the units of  Pr.  231 and  Pr. 
201 to 230 change. 

3. When 2 or 3 is set in Pr. 200, the reference tirne-of- 
day monitor screen Is ~ displayed .. instead of the voltage 
monitor screen. 
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Input  signals 

Output  signals 

23-4 Operation 

Ordlnary  operation 

Name Dewription 
Group  select 

Used to select the 

RL (group 3) 
I 1 

Terminal  reset Input  to  zero the 
reference time of 

Slgnat Level Remarks 
May also  be 
driven  by 

Photocoupler transistor. 
isolated When ic=l  OmA, 

VeceOSV should 
be  satisfied. 

Photocoupler 
isolated 

Photocoupler 
isolated 

I Name I Deecrtptlon I Siqnai Level I Remarks 
I Output  on 

Permissible 

Only 
when Pr. 
76=3 

Group select 
signal  Inverter 

0.1A IPF) 
24VDC, output  (isolated) program and terminal (FU, OL, 

load Open collector 
group,s corresponding 

operation of Permissible 

cleared on 
I ]timer reset. 

After  completion of al l  
preparations  and settings, 
turn on the  desired  group 
select  signal (any of RH 
(group I), RM (group 2) 
and RL (group 3)), then 
turn  on  the  start  signal 
(STF).  This  causes  the  in- 
ternal  t imer  (reference 

Start signal - 
Time-out 

signal (SU) 

time of day) t o  be reset Note that  the  operation is not starled If the 
automatically  and  the  op- timer reset (STR) is on. 
eration of that group to be 
performed in sequence in 
accordance  with  the set- 
tings.  When  the  operation 
of the  group ends, a signal 
is output  from  the  time-out 
outDut terminal. (The oDen 

Note: Use the  programmed  opera- 
tion  function with "5" set in 
Pr. 79. Programmed  opera- 
tion will not be performed if 
any  of the group select  sig- 
nals is switched  on  during PU 

coliector  signal'of SU is 
tion. turned on.) 
operation or data  link  opera- 



Muutll-gPoup select operatlo'n When two or more groups 
: ,:-,.. 

are  selected at the same gpps igna l  L\\\\\\\\\\\\\\\\\\\~ 
time,  the  operations of the Group 1 RH ,n- 
selected  groups a r e ~ ~ o u ~ 2 ~ ~  

exqcuted in sequence of Inverter  output ,md%?, 

group 1 ,  group 2 and 
group 3. 
For example,  if group 1 abnal (FU) 

and group 2 have  been ~,gy,2ign,I k\\'\\\\\'k,\\\\<,,x 
selected, the  operation of Time-out 

group I is first  carried out, Eigne' ('") 

and  after  that  operation 
ends, the  reference  time 
of day  is  reset,   the 
operation of group 2 is 
started,  and  the  time-out 
sigrwl (SUI is output  after 
the'operation of group 2 
ends. 

frequency 1 1 1  V. Q U 6 0 W. I S 1 4  6 6 

1: . '. 
I , S.lhge(gK"+l ~ I h g o ! g a u p z  

Group 1 select ow i l  i1311'4 Is:---* , 
8 

Repeated  operation To repeat the operation of the same group,  reset  the  timer  using 
the  time-out  signal  as shown below. 

1 )  To repeat  the  operation of only 2) To repeat the operation of groups 
group 1 1 and 2 

lnwrtef 

(Group 1) RH 
(Group 2) RM 
(Group 3) RL 

STF = Inverter 

Note: If the  inverter  is powered down, then up (including  a 
power failure or an  instantaneous power failure)  during 
the  execution of the programmed operation,  the  internal 
timer  is reset and the  inverter does not restart if the 
power is  restored. To resume the  operation,  turn  the 
programmed  operation start signal  (terminal STF) off, 
then  on  again. (At this  time,  the  reference  time of day is 
zeroed. When it is required  to set the  reference  time of 
day,  switch  the  start  signal on before  setting.) 
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23-5 Programmed  Operation  Battery  Backup (FR-EPD option) 

To continue  programmed  operation at the  occurrence of an  instantaneous  power  failure,  install  this 
unit  (FR-EPD)  and  start  programmed  operation. 

Power failure period 
Operation  at  occurrence of in- (1) When a power faii- 
stantaneous  power  failure ure has occurred, m 

operation is contin- p o w  supply 
ued as shown on ' 
the  right  with  the 

the power  failure frequency 
period eliminated. 
The internal timer 
for  programmed 
operation  contin- 
ues timing. 

(2) If the  group  selected  has  been  changed  during the power 
failure, the operation of the group selected is started  from  the 
beginning  after  the power is restored. 

(3) The battery is guaranteed  for 10 years. If the 6AT.E lamp  is 
lit, change the  battery. 

(4) The operation is not performed if the  power is restored when 
or after  the time-out signal  is  output. 

(5) If the power is  restored  after  a  long  power  failure  period, 
programmed  operation is not resumed. Perform  group  selec- 
tion  and  time  setting  again. 

.Max. permissible power .......... 18 hours when Pr. 200 = 
failure  period '0' or '2' (minute/second 

selection). 
30 days when Pr. 200 = "1" 
or '3" (o 'c lock/minute 
selection) 

operation  during InvefieroUtp"t L.... 

Selling of thia period 
is eliminated. 



24.5-POINT FLEXIBLE V/F CHARACTERISTIC 

rThe V/F  (frequency Voltage/F&qJency) charach0ristlc Cdr/'Bii changid by 
,.. .) ,, , ; > . 

linear  interpolation  made  betweqn  five points set from YlrJ t8 . . .  Yl.F$. 
I - , 9 \> '; " . >  

. -  

a Operation 
An optional  V/F  characteristic  can  be  set by setting V 

V/F1- (first  frequency  voltage/first  frequency), V/F2 Barr,riguency v o , t a g ~  
V/F3, Vf f4  and V/F5 in the  corresponding  parame- (Pr. 10) 
ter. 

Booat value 
(Pr. 0) 

Setting v/f Characteristic (Pr. 3) 
Ba le  frequency  Frequency 

(1)  Set "2" in Pr. 71 "applied  motor". 
(2) Set the  desired fmqumcies and  voltages in Pr.  100  to Pr. 109. 

The setting must &My the following  relatlonship:  F1  #F2#F3#F4#F5+base  frequency. 
If the set frequenci&'are  the same, a  write  error  occurs. 
If "9999' is set iri my frequemcy, it  is ignored. 

Note: 1. The V/F 5-point fexWe characteristic  functions for V/F control  only. 
2. The V/F 5-pointlfkxible characteristic  does  not  function when Pr. 60 (intelligent mode 

selection) is aglectqd. 
3. The frequencywitage may be set optionally  between 0 and 1 OOOV, but output voltage  is 

clamped  at  the  base  frequency  voltage i f  output  frequency is beyond  the  base  frequency. 
4. Pr. 19 (base frequency  voltage) must be set. (When Pr. 19 = 9999,  Pr. 71 cannot be set 

to 2 (5-pdnt  fbxible V/F  characteristic).) 
5 .  If "2" is  set in Pr.  71, Pr. 47 (second  V/F  (base  frequency)) does not function. 
6. When "2" is set in Pr. 71,  the  electronic  overcurrent  protection is calculated  for  a 

general-purpose  motor. 

VIF1 to 5 setting  range 

Pr. 105 ISpeed  feedback range ( 0  to 400Hz,9999  lV/F3 (third frequency voltage) 10 to 1OOOV 10.1 ( 0  
Pr. 106 I Feedback gain ( 0  to 100  Iv/F4 (fourth frequency) 10 to 400H2,  9999 IO.01  I9999 
Pr.  107 Stop position command selection 0, 1,  9999 V/F4 (fourth frequency voltage) 0 to lOOOV 0.1 0 
Pr.  108 Orlentation speed 0 to 30HZ V/F5 (fifth frequency) 0 to 400H2,  9999 0.01 9999 
Pr.  109 Creep speed 0 to lOHz Vff5 (fiith frequency voltage) 0 to lOOOV 0.1 0 

Note:  The set values of Pr.  100 to Pr.  109  set  when Pr. 71 is other than "2" are  stored  internally 
and  remain  unchanged if the set values  are  written  with '2' set in Pr. 71. When the  inboard 
option  is added with "2" set in Pr. 71, the  parameters set when Pr. 71 is  other  than "2" are 
made  valid  and  the  option  operates  with  these  parameters. 

. 

n.  
\.- 
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25. PU  OPERATION  INTERLOCK  FUNCTION  AND  EXTERNAL 
SIGNAL-BASED  OPERATION  MODE  SWITCHING  FUNCTION 

I 

The PU operation  interlock  function alfows PU  operation to be interlocket? 
depending  on  the ONdOFF of the  terminal MRS signal. 
The external  signal-based  operation mode switching  function  allows  the  op- 
eration  mods to be fixed  depending  on  the ON-OFF of the  terminal RH signal. 
These  functions  prevent  the  inverter  from not starting operation under external 
command if the  operation  mode  is left unswitched  from  the PU operation mode. 

25-1 PU Operatlon  Interlock  Function 

Setting  method Set "7" in Pr. 79 "operation mode selection". 

PU operation  interlock  signal The input signal MRS is  assigned as the PU operation  interlock 
signal. (When "7' is set in Pr. 79, MRS automatically  operates as 
the PU operation  interlock  signal.) 

Functions In the PU operation  interlock mode, the  following  functions  are 
made  ,valid: 

Fumtlon, Oprntlon 

* Output stopped during  external 

Switohable  to  the  PU mode. 
Parameter  setting  can  be  changed  in 

* PU  operation  allowed. 
D Forces  the  operation  mode  to  be 

operation. 

the  PU mode. 

switched  to  the  external  operation 
mode. 
External  operation  allowed. 

disabled. 
D Switching to  the  PU operation  mode 

The following  table  lists  the  functions  and  operations  performed 
by switching  on (connecting)/off  (disconnecting)  the  external  sig- 
nal  (across  terminals MRS): 

Exter- 
nal 

- 
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Foroibly 

SOP I tho u t r r n s l  
Connected  switched to 

Disconnected  operation :tF;z 
mode. (Note 1 )  

Forcibly 

1 the  external external 

setting  and start 
If the  frequency 

Running 
signals Of switched to Connected 

Disconnected ~ ~ p b " , ' ~ : t ? ~ ~  is oRb)dip;ote 1) 
accordingly. 
performed 

Remains Disconnected 

Remains in 
"R,z!io{ote Connected 
2:Er,iil 

Connyted the  external Remains 
operation stopped. 
mode. 

Disconnected 2:ErAt, Running 

Connected ~ y i ~ ~ i ~ { o t e  3) Output stop 

1 

stop 

1 L 

Running 

Connyted 
Run  (Note 4) 

1 
kyi:tion Disconnected 

Output stop r:$rAi, 

1 Paramrter 
Wrltr Remarks 

Unswitohable  to  the 
Enable 

Unswitohable to the 

external atart signal. 

Note 1: Switched 
independently of the Disable 

1 
PU  operation mode. 

PU  operation mode. 
Enable Note 2: Limited  to 1 parameters  that  may 

be rewritten  during 
(Note 2) operation. 

Disable Unswitchable 10 the 
1 1 PU  operation mode. 

Disable 

Disable 
PU  operation mode. 

switchable to the PU 
operation mode. 

frequency  setting 

is  petformed 



Note: 1. When the signal across  terminals MRS-SD is switched 
on  and  the  value of Pr. 79 is  then changed to other 
than 7 in thePlJ operation mode, that  signal  functions 
as  the  ordinary signal (output stop), not as  the edit 
enable  signal. Also, as soon as the  value of Pr. 79 is 
changed, the ordinary  mode  switching is carried out. 

2. When Pr. 79 = 7, the  link  operation  (computer link, PC 
link)  function  cannot be used. Also, the.iwerter  is put 
in  the external  operation mode if Pr. 125 = 1  (link 
mode at power on). 

3. If the  signal  across STF or STR-SD is  on,  the  external 
operation  mode  cannot  be  switched  to  the PU 
operation mode  when the sfgM mrm MRS-SD is 
on. 

4. When 7 is set in Pr. 79 and  the  signal  across  terminals 
MRS-SD is  switched  on  and  is  then  switched off 
during PU operation,  the  inverter  is  switched to the 
external  operation mode indepenehtty of the external 
terminal (STF, STR) signal  state.  Therefore, when the 
signal  across  terminals MRS-SD is switched off with 
either of the STF and STR signals on, the motor is  run 
in  the external  operation mode. 

5 .  The  ordinary MRS function  is  invalid  for  the PU 
operation mode. 

6.  The above description all applies  to  a case where  Pr. 
17 = 0 or 1 (MRS terminal  normally  disconnected). 
When Pr. 17 = 2 or 3, ON changes  to OFF and OFF 
changes to ON in  the  above  table and description. 

7. When the PU operation mode is  forcibly  switched to 
the  external  operation mode, the PU is internally  reset 
once to  secure  the  monitor  screen. 

8. The  above  function is not available  for  the FR-PUO1 E 
and '7' cannot  be  written  to Pr. 79. 

9. At the  occurrence of any alarm,  press  the STOP key 
in the PU operation mode to reset the  inverter. The 
inverter cannot be reset in  the external  operation 
mode and must be reset in  the PU operation mode. 

, -  
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25-2 External  Signal-Based  Operation  Mode  Switching  Function 

Setting method Set "8" in Pr. 79 'operation mode selection'. 

External  signal-based  opera- The input  signal RH is assigned as  the external  signal-based 
t ion mode switching  signal operation mode switching  signal. (When  '8' is set in Pr. 79, RH 

automatically  operates  as  the  external  signal-based  operation 
mode switching signal.) 

Functions In the  external  signal-based  operation  mode  switching  mode, 
the following  functions  are  made  valid: 

Set Tennlnalr 
Value RH-SD F l x d  Mod. Remark8 I 

I Connected the pu eration External  operation mode Cannot be witched to 

I Cannot be switched to I IDiscennected  PU  operation  mode the external  operation I 
Connection of RH-SD in the PU operation  mode  forces  the in- 
verter to switch to the externat operation mode. Disconnection of 
RH-SD switches the inverter to the PU operation mode. Note that 
this  switching  can be done only during an inverter stop and  cannot 
be  done  during  operation. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ 

Note: 1. Setting "8"  in Pr. 79 changes  the  function of terminal 
RH (three-speed  setting  (high  speed)) to the 
operation mode switching  function. At this  time,  the 
function of terminal RH (three-speed  setting  (high 
speed)) is invalid. 

2. This  function  is not available  for  the  FR-PUOlE 
parameter  unit. 

















































































V/F SLIP CONTROL 

Motor  slip is  calculated on the  basis of iq during V/F control to make  slip  compensation. 
iq: torque  component  current 

The  output  frequency is raised in the driving load mode and is lowered in the regenerative load mode. 
Related  parameters 

Pr. NO. I Function 

107 Slip  compensation  selection 

89 Speed control gain I Setting  Range Remarka  Factory  Settlng  Increments 
&no slip comp. 
10-sl ip comp. selected 
I f  Pr. 77r2, write during 
operation is disabled 

0, 10 0 - 

0 to l O ~ . O %  '1 100.0% 0.1 x 

Pr.  107  This  parameter  selects  the FR-A's slip  compensation  function  which will improve  speed 
regulation. 

Pr. 89 Use Pr. 89 to adjust the  slip  compensation  value.  This  parameter  determines the amount of 
speed  correction that the slip compensation  function will add. Experimentation is usually 

- required. 
'1 : Pr. 89 is  also used for magnetic  flux  vector control. 

Pr.  89  setting  value  can be read under the  following conditions. 
0 801 is  in Pr. 77 and 9999 is not in Pr. 80 and Pr. 81. 
0 10 is  in Pr. 107. 

'2: Motor  slip is  calculated  on  the  assumption that the  motor  capacity is equal to the inverter 
capacity  and the motor  pole number is 4 when 10 is set in Pr. 107  with 9999 in Pr. 80 or 9999 
in Pr. 81. 

*3: Set  values  other  than 9999 in Pr. 80  and in Pr. 81 to give priority to magnetic  flux  vector  control. 
*4: Slip  compensation  does  not  work at the output  frequency of 120 Hz and  above. 



This  function dlfows tt'te opelation mode':ta be switched dwing operatian as krllowS: , External  input mode 
, ,  

I .  

Pu mode Computer i n k  mode 
Use Pr. 79-6 to set the  switch-over mode. 
Example . 

Computer  (or  external),  operation(A) -+ PU operation(') + Computer (or  external)  operatlon-' 
A: The speed command used for  operation in  the computer (or external) mode is  switched to the 

speed  command to be used  for  operation in the PU mode. 
The operation  command  used  for  operation  in  the computer (or external)  mode is switched to the 
operation  command to be used for  operation in the PU mode. 

6: The speed  command  used  for  operation in the PU mode is switched to the  speed  command to be 
used for operation in the  computer  mode  (or  the set speed of the external.  potentiometer). 
The operation  command  used  for  operation in the PU  mode is  switched to the opecation command 
in,ths computer mode (or the  external  operation command). 

. .  
. ,  

*1: External to (PU, computer): Operation is  performed with the STF/STR state shifted to  the forwardheverse  operation and 
the external  setting f (eXample: 0-5V, multi-speed, etc.) shifted to the speed in the PU or 
computer mode. 

'2: (PU, computer) to external: Operation is performed according to the speed  setting  and STF/STR  of the external  input  on 
mode switching. 

'3: (PU, computer) to external (STOP terminal ON):3-wire operation is performed with the forward/reverse  operation in the 

'4: When any mode is switched to the other  during operation, the reset code is sent to the PU once and the communication 

'5: The jog operation  should be selected or reset from the PU during stop. 

PU mode used unchanged. 

error alarm is displayed but this is  not a fault. 

(Note)  1. When 6 is set in  Pr. 79, PI control  will not operate. 
2. When 'PU operation  mode" is assigned to the  output  terminal,  the  signal is output as soon 

3. This  function is not available  for  the PUO1 E. 
as  the mode is switched to the PU  mode during  operation  and  stop. 
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r 
The  transistorized  inverter  is  a  static  unit  consisting mainly of semiconductor\ 
devices.  Daily  inspection must be  performed to prevent any fault  from  occur- 
ring  due to adverse  influence by the  installation environment, such  as  tem- 
perature,  humidity,  dust,  dirt  and  vibration, changes in the  parts  with  tim 
service  life,  and  other  factors. 

27-1  Precautions for Maintenance  and  Inspection 

For some  5minutes  time  after  the power is  switched off, the  smoothing  capacitor  remains at a  high 
voltage.  Before  accessing  the  inverter  for  inspection, make sure  that  the  charge  lamp  is off and  check 
that  the  voltage  across  the  main  circuit  terminals P-N of the  inverter is 30VDC or  less  using  a  tester, 
etc. (For the  location of the  charge  lamp, see the  terminal  block arrangement on  page 175.) 

27-2 Check  Items 
- (1)  Daily  inspections 
0 Check the  following: 

(1) Motor  operation  fault 
(2) Improper  installation environment 
(3) Cooling  system  fault 
(4) Unusual  vibration  and  noise 
(5) Unusual  overheat  and  discoloration 

0 During  operation,  check  the  inverter  input  voltages  using  a  tester. 

I (2)  Periodic  maintenance  and  inspection 1 
0 Check  the  areas  inaccessible  during  operation  and  requiring  period  inspection. 

(1) Cooling  system ....................................... Clean  the  air  filter, etc. 
(2) Screws  and  bolts .................................... Check that they are  securely  tightened  and  re- 

tighten as necessary. 
(3) Conductors  and  insulating  materials ......... Check for  corrosion  and damage. 

( 5 )  Cooling  fan,  smoothing  capacitor,  relay .... Check and change if necessary. 
(4) Insulation  resistance ............................... Measure. 

I 1 

Note:  Have  a  proper  understanding of the  definitions of power and alarm  indications  provided  for 
the  transistorized  inverter. Also, have  a  proper  understanding of the  settings of electronic 
overcurrent  protection, etc. and  record  the set values.  (Enter  the  values  into  the  Customer 
Set Value  section of the  "Parameter  List" on page 98.) 

r 

See the  next  page  for  the  Inspection  List. 

- (3) Insulation  resistance  test  using  megger 
(1) Before  performing  the  insulation  resistance  test  using  a megger on  the  external  circuit, 

disconnect the cables  from all terminals of the  inverter so that  the  test  voltage is not applied 
to the  inverter. 

(2) For the  continuity  test of the  control  circuit, use a  tester  (high  resistance  range)  and do not 
(3) use For the  the megger inverter, or conduct  buzzer.  the  insulation  resis- ; z - - & ~ ~ ~ - ~ ~ ~ ~  Motor 

tance  test on the  main  circuit only as shown on 8 2 - - 
the  right  and do not perform  the  test on the 

;--- - - -  w - - - - - A  

control  circuit. (Use a 5OOVDC megger.) SOOVDC 
megger 

- 
Ground terminal 
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Daily and Periedb Inspection 

lnoprct lor 
Area of 

jeneral 

Aain  oircuit 

h t r o l  

'rotedive 
lrcuit 

mutt 

:ooling 
ystem 

'Isplay 

lotor 

In. &Ion 
t o m  

Surrounding 
snvironmsnt 

Overdl unlt 

Power sup- 
ply voltage 

General 

Conductors. 
D o b b S  

Terminal 
b l d k  

Inwrter 
moduh 
Convener 
module 

Smoothmg 
capacitor 

R ~ Y  

qesistor 

3peratlon 
:heck 

:oollng fan 

lisplay 

deter 

jeneral 

nsulatlon 
esistance 

D..cr)ption 

Check ambient temperature, 
humidity, dust, dirt,' e k .  

Check  for unusual vibratlon 
and  noise. 

Check  that mam clrcult 
voltage I S  normal. 

(1) Check  with  megger 

terminals  and  ground 
(aorwr main arduit 

termmal). 

and  bolts 

each part 

(2)  Check  for loose screws 

(3) Check for overheat on 

14) Clean 
( 1 )  Check  conductors for 

(2)  Check oablr rhrathp for 
distortion. 

breakage. 

Check for  damage. 

terminals. 
Check reslstance across 

(1)  Check  for liquld  leakage. 
(2) Check  for safety  valve 

projection  and  bulge. 
(3) Measure electrostatic 

CapaCltY. 
(1) Check for chatter  during 

operation. 
(2) Chock  for  rough  surface 

on contacts 
(1) Check for crack in  resis. 

tor lnsulatlon 
(2)  Check for  open cable. 

(1) Check balance of output 
voltages  across  phases 
wlth inverter operated 

(2)  Perform  sequence protec. 
independently 

tlve  operation test to 

protective and  display clr- 
make sure of no fault in 

Cults 
(1) Check for unusual  vibra- 

(2) Check for loose connec- 

(1) Check  for LED lamp 

12) Clean 
blown 

)heck  that  readlng IS  normal. 

:1)  Check for  unusual vibra- 

:2) Check  for unusual odor 

tlon  and nolse 

tion 

ton  and  nmse 

:heck with  megger (across 

lal).  
ermlnals and ground termi- 

ln torvr l  

1 yorr  I 2 yrrrr Drily 
In.trumont CrWdOn Mothod Porlodlc 

Ambient temerature: 
-10% t o  +so%. 

0 1 I (5.. noteoo page 13. 

non-frwzmg. 
Ambknt humidity: 

90% or less, 

Thumrne le r  
hygromtor. 
r&er 

170 to 242V 
Measure  voltage  across 
inverter  terminals R - S T .  

(323 to 506V) 50Hz 
170 to 253V 
(323 to 506V) 60Hz 

0 
Tester, 
digital 
multimeter 

I 0 ' l  I 0 (1) Disconnect all  cables (1) 5Mn or more. 
f m m  inYrter LRd me.- (2); (3) No faun: 
sure across  terminals R. I 1 

M S ,  T, u, V,  w i n c t g r o u d  
terminal with megger. 

(2) Retighten. 
(3) Visual check. 

500VDC 
class IlWJger 

0 

0 

(l), (2) No fault ( I ) ,  (2) Visual check. 

u-v-w 200V (400V) 

0 
(2) Simulatlvely  connect or ~ ~ l ~ ~ e t e r ,  (2) Fault must occur  because 

disconnect  Inverter 
protective cbrcuit output 

of sequence 

terminals. 
rectifier type 
voltmeter 

0 ( 1 )  Smooth  rotalion. (1) Turn  by hand  with power 

0 
off. 

(2) Retighten. 
(2) No fault 

0 ( 1 )  Chedc  that lamps are lit. (1) Lamps  indicate indicator 
lamps on panel 

0 (2) Clean  with rag. 

0 

0 

0 (2) Chedc for unusual  odor 

Check  reading of meters on 

( I ) ,  (2) No fault (1) Auditory,  sensory, visual 
panel 

Voltmeter, Must satisfy  specified  and 
management  values. ammeter,  etc. 

checks 

due to overheat,  damage, 
etc 

I 1 ° 1  W, lncludlng motor cables. 
Disconnect cables from U, V, 5Mn or more, 1 5 0 0 ~  megger 

Note: The value  for  the 400V series is indicated in  the parentheses. 
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Checking  tho  inverter  and  convertrr  module8 
<pt.p-, 
(1) Disconnect the external power supply cables (R, S, T) and motor cables (U, V, W); 
(2) Prepare  a  tester. (Use 1R range.) 

*Checking  method> 
Change the  polarity of the tester  altern'ately  at  the  inverter  terminals R, S, T, U, V, W, P and N, and 
check for continuity. 

Note: 1. Before  measurement,  check  that  the  smoothing  capacitor  is  discharged,  change  lamp  is 
out. 

2. At the  time of continuity, the measured  value is several to several  ten ohms depending 
on  the module type,  eircuit  tester  type,  etc. If all  measured  values  are  almost the same, 
the  modules  are  without  fault. 

<Modulo device  numbers  and  terminals  to  be  checked> 

N 

1 
! 
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27-3 Replacement of Parts 

The inverter  consists of  many electronic  parts such  as  semiconductor devices. 
The  following  parts may deteriorate  with age because of their  structures or physical  characteristics, 
leading to reduced  performance or failure of the  inverter. For preventive  maintenance, the  parts must 
be  changed  periodically. 

(1) Cooling  fan 
The cooling fan  cools  heat-generating  parts such as  the  main  circuit  semiconductor  devices.  The 
life of the  cooling  fan  bearing  is  usually 10,000 to 35,000 hours.  Hence, the  cooling  fan must be 
changed every 2 to 3 years if the  inverter is run  continuously. When unusual  noise  and/or  vibration 
is  noticed  during  inspection,  the  cooling  fan must be changed immediately. 

(2) Smoothing  capacitors 
A large-capacity  aluminum  electrolytic  capacitor  is  used for smoothing the DC in  the main  circuit, 
and an aluminum  electrolytic  capacitor is also  used for stabilizing the control  power  in  the  control 
circuit.  Their  characteristics are  adversely affected by  ripple  current,  etc. When the  inverter  is 
operated in  ordinary, air-conditioned environment,  change the  capacitors about every 5 years. 
When 5 years  have  elapsed,  the  capacitors  will  deteriorate more rapidly. 
Check  the  capacitors at least every  year (less  than six  months if the  life  will  be  expired  soon). 
Check  the  following: 
1) Case  (side  faces and bottom face for expansion) 
2) Sealing  plate  (for remarkable warp  and  extreme  crack) 
3) Explosion-proof  valve (for excessive valve expansion and operation) 
4) Appearance,  external  crack,  discoloration, leakage.  When the  measured  capacitance of the 

capacitor  has  reduced  below 85% of the  rating,  change  the  capacitor. For capacitance 
measurement, it is recommended to use  a handy device  available on  the market. 

(3) Relays 
To prevent  a  contact  fault, etc., relays must be  changed  according  to  the  number of accumulative 
switching  times  (switching life). 
See  the  following  table for the  inverter  parts replacement  guide.  Lamps and  other  short-life  parts 
must also be changed  during  periodic  inspection. 

Replacement  Parts of the  Inverter 
Part Name Description Standard  Replacement Interval 

Cooling  fan 

Change as required. - Relays 
Change the board (as required). 5 years ,Smoothing  capacitor on control  board 
Change (as  required) 5 years Smoothing  capacitor in main  circuit 
Change (as  required) 2 to 3 years 



27-4 Measurement of Main  Circuit  Voltages,  Currents  and  Powers : .' 

0 Measurement of voLtuges-and.nweatl, . -' , 

. 8 j r r c e H h e  vdtarges-and wrrents ondhe:!invwter.power supply and autp&sides include harmonics, 
; accurate rndasummmt dspends on the k3stfuments used and cimuitslmeasured. ) .  I 

When instruments for commercial frequency are used for measurement, meawre @e:-,folhing 
circuits  using  the  instruments  given on the next page. 

. .  . . . . t  
' .  <:z 3 

. .  ~. 

, '  I 

I :  

Input current. 
' i P + i + d  

I .  

Output current 

Inverter 

3-phas 
power 
supply 

To motor 

Typical  Measuring  Points  and  Instruments 
I 
I a 
I 
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Heaswring Points  and Instruments 

Itom 

Power  supply  voltage VI 

P o m r  supply side  current 1 1  

Power supply  side  power PI 

Power supply side power 
factor Pfl 

Output  side  voltage Vz 

Output side  current 12 

Output side  power Pz 

Output side  power factor Pfz 

Converter output 

Frequency setting  signal 

Frequency setting  power supply 

=requency  meter  signal 

Start signal 
Select signal 
qeset 

Iutput stop 

Uarm  signal 

Commsrdal  power  supply 
Across R-S. S-T and T-R 170 to 242V (342 to 506V) 50Hz Moving-iron  type AC voltmeter 

170 to 253V (342 to 506V) BOHz 
R, S and T line  currents  Moving-iron type AC ammeter 
At R, S and T. and across R-S, Eiectrodynamiclype single- PI=WII+WIZ+WI~ 
S-T  and T-R phase watlmeter (3-waRmeter  method) 
Calculate  after  measuring power supply voltage, power supply side  current  and  power  supply  side  power. 

Pfl=+xlOO% t . v 1  

Across u-v, v-w and w-u Difference  between  phases  is  within f Rectifier type AC vdtmeter 
(Note 1) (Not movlnp-iron type) 1% of maximum  output  voltage. 

Current  should  be  equal  to or less than 
U. V and W line  currents  IMoving-iron  type AC ammeter b " , ~ ~ r ~ ~ ~ ~ ~ ~ $ ~ h a s e s  is or I 

I (lower. 

At U, V and W, and across  U-V 
phase wattmeter and  V-W 

= w21 + wzz 
Electrodynamic  type  single- 2-wattmeter  method  (or  3-wattmeter 

method) 
Calculate in similar manner to power supply side power factor. 

Across  P-N Moving-coil  type  (such as 
tester) 

Across 2(+)-5 
Across 1 (+)-5 
Across 4(+)-5 
Across IO(+)-5 
Across 1 OE(+)-5 

Moving-coil  type 
(Tester, etc. may be used) 

larger) 
&cross FM(+)-SD (Internal  resistance: 50kn or 

&cross STF. STR, RH, RM. 
7L, JOG/OH, RT,  AU-SD 
4cross RES(+)-SD 
4cross MRS(+)-SD 

I 
4cross A-C 
4cross E-C 

Moving-coil type 
(such as tester) 

Note 1 : Accurate data will not be obtained by a tester. 
* Values in parentheses indicate those for 400V series. 
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Inverter LED display  is  lit. 

Max. 380V (7130V) during  regenerative 
1.35 x V I  

o ration 
0 to 5V/O to 1  OVDC 
0 to f SV/O to f lOVDC 
4 to 20mAOC . 
5VDC 
1  OVDC 
Approx. 5VDC at maximum  fre- 
quency (without  frequency  meter) 

t+ JGrl n 
M 

T2 
Pulse wldth T1: Adjusted by  Pr.900 
Pulse cycle T2: Set by Pr.55 

(Valid for  fraqusncy 
monitoring  only) 

kpprox.  10VDC at maximum  fre- 
guency (without  frequency  meter) 

?O to 30VDC  when  open. 
3N voltage:  1V  or less 

Zontinuity  check 

4cross A-C:  Discontinuity  Contlnulty 
4cross B-C: Continuity  Discontlnulty 

<Normal>  <Faults 



28. TROUBLESHOOTING 

If any  function  of  the  inverter is  lostdue to occ'drr6nce'o? a f M ,  establish the' 
caiise-and  kakhorreciion  in accordance with.th+e following  inspection  proce- 
dure. Contact ymmz#es representabveif'thr3'ccjrrespondihg fhult'is not found 
below-and the inverter has failed,  the  parts  have  been damaged, or any othe 
fault has ocduired. 
\ 

28-1 Checking the; Parameter Unit Display 

The display of the parameter  unit is switched as follows to indicate  the  cause of a  faulty  operation. 

Check Polnt Rombdy 

1:" During Acc O C l  :Overourrent  during 
aowleral i in Change  fan.  Remove  obatacle  to 

Main  circuit device overtuat 

Incree8a deceleration time. 
Change  fen. Remove obatacle to 
cooling fan.  (Note) 
Check  brake  operation. 

Dweleratbn too fast? 

ground fault. 
Check for output rhort circuit or 

Check for  wolinp  fan stop. 
Mechanical  brake of motor  operate 

,too last? 

oc During OC3:Overcurrent  during 
deceleration 

Acceleretion too fast? I Increase acceleration  time. 

Overvoltage  on DC bus  (terminals 
P-N) 

Increase  deceleration t h .  (Set 
deceleration  time  which  matches 
load OD2.) 
Redwe breking duty. 
Reduce load. 

capacitier. 
Increase motor  and inverter 

I Ov  During Dec OV3 : Overvoltago during 
deceleretion I Dewleretion too  fast? 

I 
Motor ured under overload? 

i 
Motor  Overload 

Thermal  relay lor inverter THT  :Overload  elarm  Inv.  Overload 

Therm4 relay for motor THM:Overload elarm 

Inst. Pwr. Loss (IFF :~nstantaneous power Ilnstantaneous power failure Check  the  cause of instantaneous 
fal(ijra  power  failure. 

Under Voltage 

Reduce braking duty. 
Reduce load OD2. BE :Brake  transiator Br. Fault 

such as power rupply capaclty. 
Check power  system  quipment Large-capacity motor  started? Drop of power supply  voltage  UVT : Undervoltage 

Brake transistor fault alarm Braking  duty  proper? 

I Oround Fault GF :Ground  faun 
overcurrent 

Oround fault occurrad in output 

Check  motor for overheat. External thermal relay  operated. o H T : ~ ~ ~ ~ ~ ~ ~ ~ '  

fault. circuit. Remedy ground fault area. Check  motor  and  cables for  ground 

Securely the pu. Check that  the PU is connected The  PU  has  been dismnnected  from PUE  :Parameter unit 
Change  inverter. CPU  malfunction CPU:CPU  error 

Operation could not  be  resumed RET: Retry .xceaded 

Change inverter, Number of pararmt.r f i  too Storage device (EEPROM) faulty. PE : Parameter  storage 

Check for coRI.ctoT. Option and inverter  mnnected OPT:  Inboard  option 

Stall prevention  or  current limit 
OLT :Stdl prevention 

Reduce load and  frequency of 
operation. 
Reduce  load. 

capacitiar. 

Securely  connect. 

function  activated  too long. Motor  used  under  overload? Incraase motor  and inverter 

connection alenn 

many? device  alarm 

improperly. 

within the number of ret times set. Check  cauae  of  alarm  occurrence. 

dlrconnection securety. the connector. 

Stll Prev  STP 

(Option Fault 

Retry No. Over 

.Reset signal ON 

.Loose connection between PU and 

.Communication circuit faun 

(rCheck 'Or mi'wirhg to .Turn tho reset aignal off. 
0.00 (LED display  proper) *Securely connect. terminal. inverter ., C h e c k  for loose connector. .Change inverter. PU to  Inverter 

comms. Error 
Inv.  Reset  ON Err. (LED  display improper) 

*Change inverter. - *Switch reset signal on, then off. CPU malfunction '2 Fr-A 
.Switch power off, then on. 

Note:  This  alarm  does not occur due to the  cooling  fan  stop,  but it will occur to  prevent  the  main  circuit 

*1: The  parameter  unit  display  remains unchanged but  operation may be performed in the  external 

*2: If the  alarm  is  kept  displayed on the  parameter  unit  and  unit LED after  remedy,  the  internal 

devices  from  overheating by the  fan  failure. 

operation  mode. 

circuit may be faulty. Consult your sales  representative. 
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28-2 Faults  and Check Points 

Aotor does  not 
otate. 

dotor rotates  in 
'pposite  direction. 

ipeed  greatly 
liffers from the set 
alue. 

cceleration/decel- 
ration  is  not 
mooth. 
lotor  current  is 
arge. 

;peed does  not 
)crease. 

;peed  varies  during 
peration. 

JU  to inverter 
omms. error' is 
isplayed  on the 
'U screen. 

Tvoical Check Polnt 
1) Chocking  the  main  circuit 

Check that  a  proper power  supply  voltage is applied  (inverter LED display is lit). 
Check that the  motor is  connected  properly. 

Check  that the start  signal  is  present. 
Check  that both  the  forward  and  reverse  rotation  start  signals  are  not  present  simultaneously 

Check that the frequency  setting  signal is not zero. 
Check that  the  signal  across  terminals AU-SD is on  when  the  frequency  setting  signal is 4 tc 

Check that the  output stop  signal (across  terminals MRS-SD) or  reset  signal  (across  RES-SD 

2) Checking  the  input  signals 

20mA. 

is not on. 
3) Checking the parameter set  values 

Check that the reverse  rotation  prevention  (Pr. 78) is  not set. 
Check that the operation mode (Pr. 79) setting is correct. 
Check that  the bias  and gain (Pr.  902 to Pr. 905) settings are correct. 
Check that the starting frequency (Pr. 13)  set  value is not  greater  than the running  frequency. 
Check  that  various  operational  functions  (such  as  three-speed  operation),  especially thc 
maximum  frequency, are  not  zero. 

4) Checking the load 

5) Others 

I Check that  the phase  sequence of the output  terminals U, V and W is correct. 
I Check that  the  start  signals  (forward  rotation,  reverse  rotation)  are  connected  properly. 
' Check that the frequency  setting  signal  is proper. (Measure the input  signal  level.) 

Check that the load  is not too heavy and the  shaft is not locked. 

Check  that  alarm  code (such as E.OC1) is  not  displaved on the inverter LED. 

Check that the following  parameter set  values  are proper: 
Maximum frequency  (Pr. l), minimum  frequency (Pr. 2), bias,  gain  (Pr.  902 to  Pr. 905), basc 
frequency  voltage (Pr.  19) 
Check that the input  signal  lines are not  affected bv external  noise.  (Use of shielded  cables) 
Check that the acceleration/deceleration time  set  value is  not too short. 
Check that the load  is  not too heavy. 
Check  that  the  torque boost set  value is not too  large  to  activate  the  current  limit  function. 
Check that the load  is  not too heavy. 
Check that the torque  boost (manual)  set  value is not too  large. 
Check that the  maximum  frequency  set  value is proper, i.e. it  is not too small. 
Check  that the load  is  not too heavy. 
Check that the torwe boost set  value is not too large  to  activate  the  current  limit  function. 

1) Inspection of load 

2) Inspection of input  signal 

3) Others 

Check that the load is  not varying. 

Check  that  the frequency  setting  signal is not  varying. 

Check  that  the settings of  the applied motor capacity  (Pr. 80) and the number of applied rnotol 
poles  (Pr.  81) are correct for  the inverter  capacity  and motor capacity in magnetic flux vectol 
control. 
Check that the wiring  length  is  within 30m in magnetic flux  vector control. 
Check  that  the wiring  length is proper in V/F control. 
Remedy: Change  the setting of special parameter 97 (Td compensation) to 0. 

This  parameter is displayed  only when  801 is set in Pr. 77. 
Note: Parameters Pr. 82 to 99, which  are also  displayed  simultaneously  when  801 

is set in Pr. 77, must  not be set to protect  the  inverter from damage. 
Check  that the reset  signal  (terminals RES-SD) is not ON. 
Check that the  PU is  connected securely. 

Note: Pr. indicates  a parameter 
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28-3 Protective  Functions 

When  any of the  protective  functions  has:been.activated,  switch  the power off, then on, orreset the 
inverter  with  the  reset  terminal (RES). (Inverter reset can also be executed in the PU help menu.) 
Note: For the  definitionsof  the alarm codes, see page 70. 

Functlon 

Accederation 
Iconstant- 
@ped atail 
prevention 
current  limit 

Decderation 
B t a l l  preven- 
tion 

Overcurrent 
Shut-Off 

Regenerative 
wervoltage 
)hut-Off 

instantaneous 
DOWW failure 
Drotectlon 

Jndervoltage 
xotection 

3rake  transis- 
:or alarm de- 
:ection 

3verload  shut- 
~ f f  (electronic 
,vercurrent 
xotectlon) 

3rake  resistor 
lverheat  pro- 
ection 

If a  current .not less than 150% of the  rated  inverter  current 
flows in the  motor  during  acceleration, this function  stops 
the  Increase In frequency  until  the  load current redutes to 
prevent the inverter from retulling  in Qvwcurrent nip. H a 
current  not  less  than  150% of the rated  inverter  current  flows 
during steady (ccmqant-speed) operatloff. *la function  also 
lowers  the  frequency  until  the  load  current  reduces to pre- 

OL is shown 

reduces  the  frequency  anain  and  continues  deceleration. 
soon  as  the  regenerative  energy  has  reduced,  this  function 
to preveht ti74 Inverter  from  resulting  in-overvoltage  trip. As 
decereration, this funcdon  stops  the  decrease in frequency 
value  due  to  excessive  regenerative  energy  during  motor 

motor  stop. If the brake  operating  amount hns exceeded the specified 
- i s  shown at a speed  and  continues  operation. 

stil Prev  STP  creases the frequency  again and accelerates up to the set 
load  current  has  reduced  below 150%, this  function  in- 

rotation.  vent  the  inverter  from  resulting  in  overcurrent  trip. When the 
during  motor 

During 
accel- OC During Acc 

If  the  Inverter  output  current  reaches or exceeds eration 
200%..0f the rated current, the protecctive c h c ~ l l  is owing 
activated to stop  the  inverter.  When any main cir- Constant S t d y  spd oc 
cult device, Is overheated. the protective  circuit i s  speed 
also  activated to stop  the  Inverter. During 

decel- OC During Dec 

due to me 
activation of the 
function for a 
long time during 
constant-speed 
operation. 

.I 

€.DL-3 I 3 

During 
accel- Ov During Acc 

If the  converter  output  voltage is excessive +e to 
the  regenerative  energy  from the motbr, the pro- 

eretion 
During 

tective  circuit  is  activated  to stop the  transistor constant  Stedy spd ov 
output.  This  may  also  be  activated by a surge  volt- speed 
age generated i n  the  power  supply  system. , 

decei- Ov During D e c  
eratlon 

If  an  instantaneous Rower failure  has  occurred in excess of 
15msec (this  applies also to inverter Input power  shut-Off), 
this  function  is  activated to stop  the  inverter  output In order 
to prevent  misoperation. At tMs time.Mealerm output  con- Pwr, Loss tacts  are  open  (across 8-C).  (If  the power failure  is  within 
15msec, the  control  circuit  operates  without  fault. If the 
power  failure  persists for more  than  about lOOmsec,  the pro- 
tective  circuit  is  reset.) 
If the  inverter  power  supply  voltage  has  reduced, the control 
circuit  cannot  operate  properly,  resulting  in  the  decrease  in 
motor  torque  and/or  the  Increase in heat  generation.  To  pre- Under vdtage vent  this, i f  the  power  supply  voltage,reduces  below  about 
1 SOV (300V for the 400V series), this fwnohn stops the ln- 
verter  output. 
If  a  brake  transistor  fault  has  occurred due to extremely 
large  regenerative  brake  duty, etc., this.function  deteas that Br. Cct.  Fault 
fault and stops the  inverter  output. 
The electronic  overcurrent  protection in the inverter  detects 
inverter  overload or motor  overheat  and  activates  the  protec- Motor 
tive  circuit to stop  the  inverter  output.'When a multi-pole Overload 
motor  or more than  one  motor  is  driven. for exampie,  the 
motor(s)  cannot  be  protected by the electronic  overcurrent 
protection.  Provide  a  thermal  relay  in  the  Inverter  output  cir- 
cuit.  In thls  case,  setting the electronic OVf3rCUrrent  prOteC- Inv,  Overload 
lion  value to OA activates the Inverter  protection  only. 
(Activated at a  cuffent 150% or more  of  the  rated  current.) 
If the  regenerative  brake  duty from the  motor  has  exceeded 
the specified  value,  the  brake  operation Is stopped  temporar- (Not displayed) (Not displayed) - 
11y to protect the brake  resistor  from  overheat. When  the 
brake  resistor  has  cooled,  the  brake  operation is  resumed. 1 I 

Alarm Output 

Not provided. 
Provided  by 
EOLT  display. 

Provided 

~ 

Provided 

Provided 

Provided 

Provided 

zrovided 

Vot provided 



Functlon  Description 

Output 
If a ground  fault  current  has  flown due to a  ground fault 

ground 
occurring  in  the output (load)  slde of the Invenet, this func- 

~ ~ ~ ~ t ~ ~ t  
g r a m  rrstoeence  may  activate the overcurrent  protec-tion 
tlon  stops th6 inverter  output. A ground fault  oacurrtng at low 

IOC1 to OC3). 

the  internally  mounted  temperature  relay  in  the  motor  has 
If  the  external  thermai  relay for motor overheat  protection or 

relay 
been  switched on (relay  contacts  open),  this  function  stops External 
the  inverter  output  and  keeps  it  stopped.  This  protection is 

operation only  provided when '1' or '3' has been set in Pr. 17 'exter- 
nal mermal relay input' function. 

inboard option Stops the  inverter  output  if  the  dedicated  option  used  in the 
inverter results in  connection  (connector)  fault. alarm 

Parameter Stops the  output if the  fault of EEPROM  which stores the 
r l ~ , , i p p  .,l,m parameter set values  has  occurred. storage 

I Retry count  if  operation  cannot be resumed  within  the  number of retry 
exceeded I times set, this funct'mn stops the inverter wtput. 

If the operation  of  the  built-in CPU does not end within  a pre- 

Ground  Fault 1 g.(GFt;F 1 B 1 Provided 

I I  

ODtion Fault I EmOPr 1 E  (Provided 1 1 ; IProvided 

Provided Retry No. Over f.r E r 
RET 

CPU Fault I E.Cpcr I F t Provided 

PU Leave Out 1 " ' IE  1 F IProvided 

*: The  stall  prevention  operation  current  can  be set  as appropriate.  The factory setting  is 150%. 
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28-4 Electrid,  Noises 

Some noises  enter  the  inverter to misoperate it and  others  are  radiated  by  the  inverter to misoperate 
peripheral  devices.  Though  the  inverter  is  designed to be insusceptible to noises, it handles  low-level 
signals, so it requires  the  following  basic measures to be  taken.  Since the inverter  chops  outpvt 
voltage at high  carrier  frequency,  it  also  generates  noises. If these  noises  cause  peripheral  devices 
to misoperale,  measures  should  be  taken to suppress  the  noise.  The  measures  differ  slightly 
depending  on  noise  propagation  paths. 

1) Basic  measures 
Do not run  the power cables (I/O cables)  and  signal  cables of the  inverter in  parallel  with  each 
other  and do not bundle  them. 
Use  twisted  shield  cables  for  the  detector  connecting  and  control  signal  cables  and  connect  the 
sheathes of the  shield  cables to terminal SD. 
Ground the inverter,  motor, etc. at one  point. 

When devices  which  generate many noises  (which  use  magnetic  contactors,  magnetic  brakes, 
many relays,  for example) are  installed near the  inverter  and  the  inverter may be  misoperated by 
noises,  the  following measures must be  taken: 

Provide  surge  suppressors  for  devices  that  generate many noises to suppress  noises. 
Fit data  line  filters to signal cables. 
Ground  the  shields of the  detector  connection  and  control  signal  cables  with  cable  clamp  metal. 

Inverter-generated  noises  are  largely  classifiedinto  those  radiated  by  the  cables  connected to the 
inverter  and  inverter  main  circuit (VO), those  electromagnetically  and  electrostatically  inducted to 
the  signal  cables of the  peripheral  devices  close to the  main  circuit power supply,  and  those 
transmitted  through  the power supply cables. 

2) Measures  against  noises  which enter and  misoperate  the  inverter 

3) Measures against noises which are  radiated by the  inverter to misoperate  peripheral,  devices 

Noises directly  radi- 

power cables .......Path 2) Noises radiated by 

.......Path ,) noises ated by inverter 

I I 

I 
I . 

....... Static induction 
noises Path 6) 

r i 

I Noises propagated 

bles 
through power ca- ....... Path 7 )  

ground cable due ....... Path 8) 
to leakage current 

I 

L. . 
', 

i 
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Data example 

3y decreasing  the  carrier  frequency, the noise  terminal 
foltage' can be reduced. 
Nhen  motor  noise  does not pose  a  problem, set the  carrier 
'requency to a  low value  (1 kHz)  using Pr. 72. 
Nhen  motor  noise poses a  problem, see the figure  below. 

1 

Conditions 
Motor: 0.75kW 
Average t e r m h l  voltage 
(OdB=lpV,  120dB-lV) 

By increasing the carrier  frequency of the  inverter, motor 
noise  reduces. 
Since the motor-generated  sound  reduces at low speed, 
the motor  can be run  more  silently  by the inverter  than by 
commercial  power  supply. 

30 1 1 I n o 4 4  o p e r a t i  J 
0 30 60 90 120 

Noise  frequency  (MHz) 

Relatlon  between  Carrler  Frequency  and  Motor  Nolse 

In  the  frequency  band of AM radio  broadcasting,  fitting the 
FR-BIF  on the input side provides  a  large  effect. 
The FR-BSFO1 and  FR-BLF  reduce  a  noise  termina 
voltage in a  wide  frequency  band,  having  effects or 
measures  against the misoperation  of  sensors  and the 
like. 
As the  measures  against  the  misoperation of sensors anc 
the like, also takethe  following  measures  against  inductior 
neisstrs. 

Conditions 
FR-A220E-3.7K 
(Carrier  frequency  14.5Idiz) 

IOdB=luV.  12OdB-lVI 
120f ; I Average  terminal  voltage 

0.1 0.2 0.3 0.60.7 1 2 3 I 7 10 20 50 
Noise  frequency  (MHz) 

N o h  Terminal Valtage of Inverter  and 
Example of its Reductlori by Noise  Fliters 

By, using  shield  cables for signal cables, induction  noise 
can be reduced  greatly (to 1/10 - 1/100). 
Induction  noise  can also be reduced by separating  the 
signal  cables from the inverter  output cables. (Separation 
of 30cm reduces  noise to 112-1M.) 
By fitting the FR-BSFO1 or BLF on the inverter  output  side, 
induction  noise to the signal  cables  can  be  reduced. 

Conditions 
Inverter:  FR-A220E03.7K 
Motor: FR-JR 4P 3 . 7 W  100 
Output  frequency: 30Hr 
Noire form:  normal  mode 

0 10  20 30 40 50 - Line-to-line  distanced  (cm) 

lnductlon  Noise to  Slgnal  Cables 
by  Inverter  Output  Cables 

Noise  terminal  voltage:  Represents  the  magnitude of noise  propagated  from the inverter to the 
power  supply. 
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Example of measures  against noises 

Install mer FR-BIF t 
lnverler  Input slde. : 

Separate  Invertw  and PO 
line 30cm  or more (at  Least Use  twlsted pair Sensor 
10cm) from s e m r  circuit shlelded  cable. 

Control  power -- 
SlJPPlY 

Do not ground shldd but connect 
Do not  ground  control  box directly./- It to signal  common  cable. 
Do not around  control cable. 

Use &Ore  cable  for  motor 
power  cable  and  use  one 
cable as  ground cable. 

H Leakage  current 
Because of static  capacitances  existing  in  the  inverter I/O wiring  and  motor,  leakage  current  flows 
through  them.  Since its vattie  depends on'the static  capacitances, carried frequdncy,  etc.,  leakage 
current increases when ttie low-noise  type  inverter ts used. In this  case,  take  the  fallowing 
measures. 

1) To-ground  leakage  current 
Le&,age current may flow into not only the :;$ inverter's own line but also the. other line 
through tha ground cable, atc. This leak- 
age  current may operate  earth  leakage  cir- 
cuit  breakers  and  earth  leakage  relays  un- 
necessarily. 

0 Measures Leakage  Current  Sneak  Path 

Decrease the carrier frequency (Pr' 72) ': For  information  on  selecting the earth  leakage  circuit breaker,' of the  inverter. Note that motor noise see page ,8,. 
increases. 
By using  earth  leakage  circuit  breakers  compatible  with  harmonics and surges  (e.g.  Mitsu- 
bishi's New Super NV series)  in  the  inverter's own line and other  line,  operation  can  be 
performed  with low noise  (with  the  carrier  frequency kept high). 

0 To-ground  leakage  current  data  example 

Note that  long  wiring  length  will increase  leakage current. 
Decrease the carrier  frequency of the  inverter to reduce 
leakage  current. 

400 Conditions 
I 

Motor ... SF-J 3.7kW 4P .Carrier  frequency 
Output  lrequen cy... 3OHr 14.5kHZ  (FR-A240E) 

300' - -10kHZ  (FRsA240E) 
L 

0 
L 

x i 2oo e4 2kHZ  (FR-A240E) 

_- - - -  - 
0 50 100 Output r ide wiring 

length (m) 

To-Ground  Leakage  Current  versus 
Carrler  Frequency  and  Wiring  Length 

Higher  motor  capacity leads  to larger  leakage  current. 
Larger  leakage  current  occurs in 400V series  than in 200V 
series. 

-" . . . . .  
0.4 0:75 1.5 2.2 3.7 5.5  7.5 11  It:.? 30374555 

Motor  capacity (kW) 
To-Ground  Leakage  Current  versu8  Motor  Capacity 

I 1 1  I 
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2) Line-to-line leakage  current 
Harmonics of the  leakage  current  flowing in the  static  capacities  between the inverter  output 
cables may operate  the.external thermal rg lw unnecessarily. When the  wiring  length of a 400U 
series  small-capacity  model  (especially  7.5kW.or  down) is long (50m or more),  the  external  thermal 
relay  is  likely to operate  unnecessarily  because the. ratio ofthe leakage  current to the  rated  current 
of the mbtor increases. 

1 Une-to-Iiw W a g e  current  data  example (200V sorler) 
Motor SF-J 4P 
Carrier  frequency: 

Cable u d :  7 S r n q )  Thermal  relay 14.5Hz - 
Power - 
SUPPlY 

__o 

2mrn2.  *-core 
Motor cabtyro  cable Inverter - a  

_ *  * I  

Llne stnicclrpacitancn - - 

Line-to-Line  Leakage  Current  Path ' The leakage current of the 400V series  is twice larger. 

Measures .'I 
Use the  electronic  overcurrent  protection of the  inverter. 

0 Install  the  reactor (FR-BOL) in  the  output  side. 
0 Decrease the carrier frequency. Note that motor noise  increases. 

r-. 
I 

To protect  the  motor  securely from the line-to-line  leakage  current, it istrecommended to use  a + 
temperature  sensor to directly detect the  temperature of the  motor. 

W Power supply harmonics 
Power supply  harmonics may be  generated  from  the  converter  section of the inverter,  affecting  the 
generator,  power  capacitor, etc. Power supply hafmonics.are different in generation  source, 
frequency  band  and  transmission  path from noises and %akage currents. For- details, see the 
technical  information. 
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29. DRIVING THE 400V CLASS MOTOR BY THE  INVERTER 

' In  a PWM type  inverter,  a  micro  surge  voltage  attributable  to  a  wiring  cons 
is generated  at  the  motor  terminals. 
Especially  for  a 400V class  motor,  the  micro  surge  voltage may deteriorate 
the  insulation. 
When  the  400V  class  motor  is  driven  by  the  inverter,  consider  the  following  measu 

Measures 
It  is  recommended to take  either of the  following measures: 
(1) Rectifying  the  motor  insulation 

For the 400V class  motor, use an  insutation-rectified  motor.  Specifically, 
1) Specify  the "400V class  inverter-driven,  insulation-rectified  motor", 
2) For the  dedicated  motor  such as the constant-torque motor and  low-vibration  motor,  use  the 

"inverter-driven,  dedicated  motor". 

(2) Suppressing  the  micro  surge  voltage  on  the  inverter  side 
On the  output  side of the  inverter,  connect  a  filter  which  suppresses  the  micro  surge  voltage to 
make the  terminal  voltage of the  motor 850V or  less. 
When the  motor  is  to be driven by Mitsubishi  inverter,  connect  the  optional  surge  voltage 
suppressing  filter  (see  page 168) on  the output side of the  inverter. 
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30. OPTIONS 

30-1 Option List 

Pulse traln Input function 

Common to all models 
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Optlon Name [ Type I Appllcstlon, SpectllCIt", € U S -  . 
Used to improve  the  i?verter,lnput  power  factor 

Power  factor  improving DC reactor FR-BEL-(H)' 
with  the Dower supply. 
(overall  power  factor about 05%) and cooperate 

Used to improve  the  inverter  input  power  facror 
Power  factor  improving AC reactor  FR-BAL-(H)'  (overall  power  factor  about 90%) and  cqqperate 

with the powgr  supply. (0.4 to 3.7K) 
Radio  noise  filter  -FR-BIF-(H)' For  radio  noise  reduction 

Line  noise  filter FR-BSFD1 !For  iine.noise reduction'(app1les to small capacities) 

5 FR-BLF l f o r  line  noise  reduction 

Parameter  unit  cable 
Cable for connection  wlth  the parametff unit  or 
parameter  copy  unit.  Straight or L  shape  type - 

2 
u & Digital  operation  panel FR-DUO1 For  operation  from  the  control box surface. 
L' 

available. 

x 
Surge  voltage  suppressing  filter  FR-ASF-H  Absorbssurge voltage  on  the  Inverter  output  side. 

Brake unit to 55K 
Used to improve  the  braking  capability of the 

the  brake  unit  and  resistor  unit  together. 
inverter  (for  high-inertia  load or negative  load). Use 

Resistor  unit FR-BR-Hl5K 

Energy-saving, hw-function brake.uniLwhlch  can 
Power  return  unit 

S.5K to 55K . 
According to capacity 

0.4K to 55K 
According to capacity 

Common to  all models 

400V series 0.4 to 55R 
According to capacity 

According  to  capacity 

Common to ail  models 

* Type  for   400VAC  c lass  has H. Power supply specifications of the FR series POOVAC  SOHz, 200/220VAC 60Hz 

'* Rated power  consumption. 
control lers  and  setters: 1 15VAC 60Hz 
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F R - E h  FR-€PC  FR-EPD  FR-EPE  FR-EPG FR-EPH 
(Compdor (Progrrmma- (Automrtlc (UO tunctlon) (Cornputor (Puho trrln 

lihk b h  controllor control  llnk + 
tunctlen)  link c o m ~ o  oxtonslon function) 

Input 

tunctlon) tuaction) output 
functlon) 

0 0 

Out of the  above  option  units,  only  one  can be installed  in  the inverter. 
Each  option  unit  has  several  function as l i s t e d  below. 

'LG feedback control 

3rlentatlon control 

12-bit dlgltal input 
-bH binary or BCO 3-dl9h Slpnal can be 

Output  current (across LM1-LM2): 

(Note 2) Outpu( rendution: 1pA lor current 

Communlcation speed: m a .  19200  baud rates 
Noiseless communication system using twlsted pair Max. number of Inverters : RS-422 - 10 inverters 
cables. connected RS-485 - 32 Inverters 

Overall extensbn: 500m 
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I 

MELSECNET/MiNi-S3 
interface 

Pi control 

3attery  backup  for 
wogrammed  operation 

W s e  train  Input 

Functlon,  Application,  Etc. Ratlrrll, m. 
Allows  inverter  operation/monitoring  and  parameter 

(up to 64  inverters  when  used  with  remote 110 read/write to be performed  using  user  program from 
stations) the  master  station  in the Mtoubishi programmdble 

Max.  number  of  inverters  connected: 16  inverters 

controller  data  link  system  MELSECNETIMINI-S3 . interstation  transmission  dlsfance: 5om 
(AJ71  PT32-S3) which is connected by optical  fiber. min 

1 Communication is made via optic$ l h k  system I 

e.g. flow  rate,  air  volume  or  pressure, is  carried  out 
by the  inverter. 
The  set  value  can  be  set  from  any of terminal 2, 1 
or  parameter  unit.  The  measured vsbe (feedback 
signal)  is  input  to  terminal  4 by a  4-20mA  current 

integral  time 0.1 to 3600 seconds 
Output  signal:  high  limit.  low limit,  during  forward 
rotatlon,  during  reverse  rotatlon 

signal. 

programmed  operation. If  a power  failure  occurs, . Permissible power fauure time: 
automatic  operation  can  be  continued  after the 
power is restored.  (Programmed  %eration  is 

m8x. 18 hours  when  Pr. 20010 (seconds selected) 

standard  in  the  inverter.  See  Pr. 87.) Group 
Max. 30 days when  Pr.  200=1  (minutes  selected) 

selection  and  time-out  output  signal for  the 
programmed  operation  are  incorpwated. 

command  inpur to the  inverter. 

Allows the timer to be  battery  backed for Battery  life:  10  years  (lithium  battery) 

Allows  a  pulse  train  signal to be  used as a speed Max.  permissible  number of pulses:  lOOKPPS or less 
input  interface:  Open  collector system 

I 1. input  voltage/current:  24VDC.  10mA 
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. .  
PLG  feedback  contorol 

. r  

isww 

then  a motor with brake Is used, note the release tlm- 
lg of the brake. For more Informatlon, see the instruc- 
on manual of the option. 

Pi control (for pressure  control) 

. .. ., 
0 Oi/iRfat/dn ookttroi' 

tn*.liw 

Orientation co 

Oriontation error 

Output common 

I 

Pump R 

S 

T W 

Motor 

FR-A 

T SD 

Set value setting) g: 
-. ---I I leverso 

,tation 

Low limit 

Output wmmon 

(Measured  value) 4 to 20mA 

0 Extension analog  output 

C l  
r- . 

FR-EPA, 
I 
EPE 

- Oto  toov 
Voltage monitoring 

LM1 o t o  1 m A  
Current monitoring 
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12-bit  digital  input (for BCD code) 
Inverter 

HELSEC  AY40 1 .- 7 

x1 

X l C  

digit 

I digit 

0 
1 
2 
3 
4 
5 
6 

7 
F 

x100 digit 

b a d  command 

i 
I 

I 
I 

External power 



30-3 External  Dedicated  Options 

Optlon  (Typo) 
'arameter  copy  unit 
WARW (Japanese) 
:R-ARWE (English) 

4 languages) 
WARWER 

rccessory  cover 

ierlal  communlcatlon 
mlt 

~~~ 

'R-CUO1 

leat slnk  outside 
iountlng  attachment 
'R-ACN 00 

s p r c i n c g a n s ,   ~ t , r u c t u r o .   ~ t c .  
Allows  parameters set to  appllcatlon to be r e d  In M c h  and  easlly wrMen to  another 
Inverter. 
LCD and  ten-key pad IBpresentatlons are avalkble  In three  ways:  Japanese,  Engtlsh 
and  four  languages  (English,  German,  French, Spanish). 
External cffntenskms are  the was those d the FR-PUO2 parameter  unlt. 
Can  also be  used as the  parameter  unlt. 

12 7 -r-l 
20 

t \ 2 4 3  screw 

The keya marked * have  different  functions  from  thore  for the FR-PUOP(€). 
depth 4'5mm 

When the paramter unlt Is removed  from  the  Inverter,  thls  cover Is fltted  to that 
position. 
Thk  cover  can ba mted and  removed by a slngle  action. 

An add-on  unit  which  can be fRted after  removal of the  parameter unR. 

ROfMrkB 
'he FR-ZRW(E) used 
vlth the 2 serler 
:annot be used. 

'hls  cover Is supplled 
D the  model  whlch Is 
,ot  equlpped  wlth  the 
Narameter unit. 

Allows  the  Inverter to be runhonitored and  the  parameters to be set from  an FA controller or the like vla the 
RS485 Interface. 
Muttldrop  link  system,  up to 31  Inverters  connected. 
CcmnunlcaUonsp&sd:  1200  baud 
By  using  thls  attachment,  the  heat  slnk actlng as the  heat 
generator of the Inverter  can  be placed at the  bask 01 the 
control box. Since  the  Inverter-generated  heat  can be 
dlsslpated to the  outslde of the  control box, the oontroi box 
can be made compact. 
For  the  mounting  state  and  panel  cut  dlrnenslons, see the 
outllne  drawlng  (page 179). 
Note:  Slnce  the  coollng  Ian  exlsts  In  the  coollng  sectlon  placed 

out of the box, do not use thls  attachment  In 
environments  subjected to water  drop, oil 
etc. 

DimenSiOnl  after  mounting 
of the  attachment (u 

mlst,  dust, 

(Unit: mm) 
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:onduit  connection 
.nachment 
'R-AFN 00 

R-2 series 
ltercompatlbiiity 
ttachment 
R-AAT OO 

. . , . . , . .. --. I__. . s-, Blrtrotttr+iE)e. 
I By InsfaHing this option in thekh at We top. b&&:-&#hd 

left  of the Invemr; me i n v e h h n  Ipb Cnenged to be an 
enclosed  structure  model  (IP40). (The box-shaped  attachment 
is added to the wkmg sectlon of 11 K to B K . )  

IP40 ( J E M 1 0 3 0 ) : ~ w h l n h p F ) v e n t S , w w k 3 , c o p p e r b a n d  I 

.. -. . 
. j, ... 

I Adequate for wall  mounting  appiicstlon,  etc. 

or the  like  in  excess of lmm  in diameter 01 
thickness  from  entering  into  the  Inverter. 

Note: 1. This  structure  is  n0tQrQteCtBd  from  water  and  fluid 
entry  and  is therefpr,e,ngfappropr~te b r  
environments often Bx-tQwater drop an& oily 
smoke. 

temperature  of  the  inverter is -1 0 to +4OoC. ., I 

j 

2. When  this a t tachdnt  is  used,  thepermissible  ambient 

1 Used to connect  a  conduit  pipe  directly to the bottom of the 

I By installing  this attachrnea2. 1 I K  tg 55K (200V. 4aW) are 
Inverter. 

changed in  structure  specification to IP20. (IPOO is  rtandard.) 

Invefhr I 

Note 
:7 

bush) 

panel  surface) 

Note: Secured by a total of four places,  the two installation 
screws at the bottom of the  inverter  and the two Dlaces 
at the bottom uf the FR-AFN. 

' This  attachment id40ws the  inverter to be installed  using  the 
installetion  holes f o r  conventional FR-2 series  model. 
Cohvenlent &her  the  existing  conventional  model Is changed 
for  the FR-A2OOE series. 
Note: When the Utachrnent  is used, the depth  after  installation 

of the inverter  increases. 

FR-A240€-11WIIK 

FR.AZ40E-3OK 

FR-AZ40E-55K 

Attachmant Outline  Drawing (Unit  mm) 

' S a m  dirnensbna  as those d the Inverter. 

F W M T  
Inverter 

Compatibility of A200 Serles with AZOOE of the Same 
Capacity 
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Common to 1.5K and 2.2K 

Wirlng, Etc. ~-, Dyonneot  link. 
Invertmr 

B r a b  redstor 

PR 

lote:l. When the FR-ABR brake 
redstor ts used,  dlsconnect  the 
I b k  from  terminals PR-PX. 
tf R k not  dlsconnected,  the 
buitl-In  brake  reslstor wlll 
owhea t .  
(The  bullt-In  brake  reslstor  need 
not be removed.) 

2. The setting of the  regenerative 
brake duty  should be equal  to  or 

brake duty  Indicated  In  the left 
lower  than  the  permissible 

table. 
3. Note  the  lnstallatlon  and  heat 

dlsslpatlon of the  brake  reslstor 
since Its temperature may  rlse 
to  hlgher  than 300°C depending 
on  the  frequency of operatlons. 

4. The MYS resistor  can  be  used. 
Note  the  permlsslble  brake  duty. 
(For  the  permissible  brake  duty, 
see the  technical  lnforrnatlon of 
the FR-Z series  Inverter.) 

‘(H) In the  type code  lndlcates  that H Is added to  the  type  code  for 400V. 
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Optlon (Type) 
)wer  factor 
lprwing DC 
actor 
>r power 

. .  

. .  
, '  ^I. 

Note: 

Note: 

The  numeral  in 

cates  a  motor 

Use the FR- 
BAL AC reac- 
tor  for  inverter 
capactties of 
0.4K to  3.7K. 

the type indi- 

capacity (W. 

Fig. 1 
k - 4  

Fig. 2 

ower  factor 
iprov1,ng AC 
lactor 
or power 
  ordination) 
R - B A L - ( H ) ~ [ ~ K *  

Mounting hole 
(mounting  screw F) Terminal  block 

Specification number 

Serial number P@!l 
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wring, Et&. 

.Input pawu'faqtor:  about 95% 

FR-EEL 
r - - -> 

ote:1. The input  power  factor IS im- 
proved to h u t  90 %. 

2. The  ilak  aqoss inverter  termi- 
nals P-P1 must be discon- 
nected. 
(if tl is not  dlsconnected,  there 
Is no poww factor  improve- 
m a t . )  

3. The  wlring,distance  from  the 
inverter  should  be  within  5m. 

4 .  The  size of the  cable  used 

than  that of the  power supply 
should be identical  to  or  larger 

cable (R, S. T). (See page 183.) 
5.  Select the  reactor  according to 

the  motor  capacity. (M the  in- 
verter  capactly is greater  than 
the  motor  capacity, select  the 
reactor  according to  the motor 
CapaCtlY .) 
'To be  used when a 3.7kW 
motor Is used  with  a 5.5K 
inverter. 

p Disconnect link. 

6.  Note that this  reactor cannot 
be  connected to  the  inverters 
of 3.7K and down. 

.Input p e r  factor:  about 90% 

dote: 1 ,  The  Input power  factor  is  im- 
proved  to about 90%. . 

2. Select  the  reactor  according  to 
the  motor  capacity. if the  in- 
verter  capactly is greater  than 
the  motor  capacity,  select  the 
reactor  according to  the motor 
capacity. 

when a  18.5 k inverter  is  used. 
3. Use the  reactor  for 22 kw 



n 

Option (Type) 
ladio  noise  filter 
'R-BIF ....... 2OOV serie' 
'R-BIF-H ... 400V seriet 

ine  noise  filter 

applies to small 
apacities) 

R-BSFO1 

R-ELF 

Brameter unit  cable 
?-CBL 0 

Sprcifiathms, Structun, Ete. 

0 .= 0 Leakage current: 4rnA 

1 Straight type]  
Inverter  side 

2 5  

Remarks 

NBF 
Inverter 

m 

rlote:l. This  filter  must  not be connected to tht 
output  circuit of the  inverter. 

2. The  cables  should be  as  short  as pos- 

block  of the  inverter. 
sible and  connected to the terminal 

Line noise fllter l g g  
4ote:l. Wind  the cable 4 or more  times  in the 

same direction  in each  phase. (A 
greater  effect  is produced as the wind- 
ing  times  increase.) 

2. If the cable  size  is too large to wind, 
use four or more  filters  in  series  and 
wind the cable  in the  same  direction  in 
each  phase. 

3 This  filter  can  also be  used  on  the  out- 
put  side  as on the input side.  The wind. 
ing  on the  output side  should  be  within 
3 turns. 

3.7kW and down. A cable of large size 
(38mm2 or more)  cannot  be used. If the 
cable  size is large, use the FR-BLF. 

4. Use the FR-BSFO1  for capacities of 

Parameter  unit  side 

A 
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t 70 
I 

i A  

Note:l.  Thls  panel cannot be Installed 

wlth  the  parameter  unlt  cable. 
on  the  Inverter. Use thls  panel 

Panel cut diagram 

/ 
Control box 

Operation panel 

\ 
Fking franm 
mounting 

Thls illter  suppresses  a surge  voltage  generated In the motor  terminal 
voltage  when a 400V class  motor Is driven  by  the  Inverter. 

Terminal 
screw J 

The liners of H15K and up are partly different in shape. 

Ground 
screw K 

Mounting foot 
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2. Installation  method 

Cut a square  hole  In 
the  control  box  for  ln- 
stallatlon of thls  panel. 
Flt  the  operatlon  panel 

fixing  frame  onto  the 
onto  the  front  and the 

rear of the  control  box 
and secure them with 
screws. 

I 
3. Acceptable  plate  thlckness 

4. Parameters  cannot be  read or 

5. 1P65 protectlon 

0.6 to 3.2mm 

wrttten. 

Inverter  FA-ASF 

lote:  1.  Connect  the  cables from  the 
output  terminals (U, V, W) of the 
Inverter to the  Input  termlnals 
(U, V, W) of the  fliter  and  the 
cables from  the motor  terminals 
to the  output  terminals (X, Y, 2 )  - of the  filter. &n the  cables vrlth 

P 
resistor. 

fllter  Input  termlnals  should be 
Inverter  output  terminals  to  the 

within  5m. 
3.  The  wiring  length from  the finer 

terminals  to  the  motor  termlnals 
should be within  300m. 

4.  The  terminals  used  for  wiring 
should be sleeved  solderless 
terminals. 

2. The wlrlng  length from the 



31. SPECIFICATIONS 

31-1 Standard  Specifications 

H 2OOV Series 

c 

**  : The  value for the 7.5K or down is approximate weight including that of the PU. 

H 400V Series 

Overload  current CT 150% 60 seconds, 200% 0.5 seconds  (inverse-time  characteristics) 
rating '3 VT I 120% 60 seconds, 150% 0.5 seconds  (Inverse-time  characteristics) 

** : The  value for the 7.5K or  down is approximate weight including that of the PU. 
*** : Short  Circuit  Ratings 

The  drive  is  suitable for use on a Circuit Capable of delivering not more  than * RMS 
Symmetrical  Amperes, 500 volts Maximum. 

I HP ratlng 1 

I 1.5  to 50 
51 to 200  10.000 1 5.000 
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stvt SlgnPl Forward md f 8 v . e ~  rotdlons i a d " l ,  &#I OJORPI soU-hoidlng Inpot Wwfrs &&ut) abb. selected. 
MuRI-speob selectctbn Up to 7 Bpeeds can be'8d.ded. (Each rpoed can  be sot between 0 and 400t42, N~Wq'iqhd can 

be changed  during  owratlbn ham thr Panmeter unH.) 

$ Second 
p acceleratlonldaceleratlon 0 to 3600 seconds  (acceleratlon  and  deceleration  can be set Individually.) 

Operatton  functlons 

Operatlng  stetus 

arotectlve/alarm  functlons shut-off,  undervottage, l n s l h n e o u s  power  fallure,  overload  shut-off (SlOctrdn(C O V S r c U m i d  protec- 
tbn), brake transleor dam '8,  ground tault cwrent '11. outpla shott ckarlt, m a b ~  OlrCUl  devlce 
overheat,  stall  preventlon.  overload alarm, b W e  rrslstor overheat wotectlorl 
-1ooc to +5OoC (non-freezlng), -10 % to +40°C when the  dust-protecilon  structure  attachment  (FR- 
ACV) Is used. e Ambient  temperature 

.Ambient humldlly SOXRH or less (ndn-condensing) 

- -  g 
Indoors. No corroslve g a s e s ,  oil M, dust and d k l .  Amblence 2 
-20°C to +65'C Storage  temperature '9 

w 
Altltude,  vibratlon Below 1000rn, 5.9mls2(0.66) or las%(&fonnato JIS C 0911) 
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Note: *1 The  applicable  motor  capacity  indicated  is  the  maximum  applicable  capacity when the 
Mitsubishi  4-pole  standard  motor  is  used. 

series  and 440V for  the 400V series. 

of the  inverter.  For  repeated use, it is necessary to wait until  the inverter and  motor 
return to temperature below the value at 100% load. 

'4 The  maximum  output  voltage  does not exceed the power  supply voltage. Below  the 
power  supply  voltage, the maximum output voltage can be set as required. 

*5 Indicates  the  average  torque at a  time when the inverter is decelerated to a  stop  from 
60Hz. Depends  on the motor loss. 

*6 The  power  supply  capacity  depends on the  value of impedance on  the power  supply 
side  (including  the input reactor  and cables). 

'7 Jogging  operation  can  also  be  performed  from  the  parameter unit. 
*8 Not provided  for  the  FR-A220E-11 K to 55K and  FR-A240E-11 K to 55K which  do not 

'9 Temperature  applicable for a  short  period in transit, etc. 
'10 Where  a  power  supply is 342V and  below  or 484V and  above  for  the 400V class 

*2 The rated capacity  indicated  assumes that the  output  voltage is 220V for the 200V 

*3  The % value of the overload  current rating indicates  a  ratio to the  rated  output  current 

have  a built-in brake  circuit. 

inverters, change the position of the  jumper to the  internal  transformer,  according to 
page 21. 

*11 May not  be  protected  depending  on  the  ground fault mode. 



31-2 81-k Diagram 

Power 
SUPW 

input termtnals 

V 
Output  te,minals 

v 

Forward 
rotation 
Reverse 
rotatlon 

Self-hold 
seiectlon 

Multi-spee 
seiectlon 

I r -  

relay  Input 
Second ac- 
celeration/ 
deceleration 
output stop 

CPU 

Reset 
Automatic  restart  after 
instantaneous  power  faii- 
ure  selection 

External  transistor  common 4 PC +10v I 10E y 
+5v 

DC4 to 20mA> 7 -  
DCO to f5V 
DCO to flOV 

1,: 
fl Parameter FR-PUOP 

Gatearray 

A 

0 

C 1 

# 

I 

Power  factor k":t% . .L 

(option, see 
page 166.) 

High-duty ' 
brake re- 
sistor 

see Daae 
(option, 

FR-BEL 

c 
FR-ABR 

Alarm output 

c Frequency 

-D- 

I =  
i Ground 

Open  collector 
output  (Note 6 )  

I i 

Note: 1. Terminals PR and PX are  provided for  the FR-A220E-0.4K to 7.5K and FR-A240E-0.4K to 7.5K. 
2. Terminal P1 is provided for the FR-A220E-5.5K to 55K and FWA240E-5.5K to  55K. 
3. The  models of 11 K and  up  are  not  provided  with the built-in brake  resistor and brake  transistor. 
4. When the FR-ABR or  FR-BU brake  unit  or FR-RC power return  unit is used, disconnect this jumper. 
5.  When the FR-BEL is used, disconnect  this jumper. 
6 .  The output  terminals  other  than  running (RUN) allow alarm definitions to be output in alarm code and 10 differ- 

7 .  When the frequency setting is changed frequently, it  is recommended to use 2WlKn potentiometer. 
ent  functions to be assigned  individually. 
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31-3 Terminals 

-. 

i 

symbol 
R, S, T 
u, v, w 
R1, S1 

P, PR 

P, N 

P, P1 

PR, PX ' 

STF 

STR 

STOP 

JOWOH 

RT 

MRS 

RES 

AU 

cs 

SD 

PC 

Temtlnrl Name 
Connect to the commercial power supply. AC power  input 

Description 

Connect a three-pkaeo  squirrel-cage motor. Inverter  output 

Power supply for 
control circuit 

Brake resistor Disconnect the  jumper from terminals PR-PX and connect the optional 
connection brake resistor (FR-ABR) across  terminals P-PR. 
Brake unit  connection Connect the optional FA-BU brake unit  or  power  return  converter (FR-RC). 

Connected to tho AC power supply terminals R and S. To retain  the alarm 
display and alarm output, remove the jumper from the terminal  block and 
apply external power to these terminals. 

Power  factor 
improving DC reactor 
connection factor  improving  reactor (FR-BEL). 

Disconnect the jumper from terminals P-P1 and connect  the  optional  power 

Built-in brake  circuit 
built-in  brake  resistor, is valid. connection 
When the jumper.is connected  across  terminals PX-PR (factory  setting), the 

I 

Ground 

Forward  rotation  start 

Reverse rotation  start 

For grounding the inverter  chassis. Must be earthed. 

SD are  turned on 

Second acceleration/ 
deceleration  time 
selection 

output stop 

Current  input  selection 

Automatic restart  after 
instantaneous power 
failure  selection 

Contact input common 

External  transistor 
common 

Only when the aignal aero86 terminals  AU-SD is turned on, the  inverter  can 
be operatsdwith the 4-20mADC frequency setting signal. 
When the signal across terminals CS-S,D has been  turned on, restart  can be 
made automatically when the power is restored  after  an  instantaneous 
power failure. Note that this  operation  requires  restart p a r a m e m  to be set. 
When the inverter is shipped from the factory, it  is set to disallow  restart. 
Common to the contact input terminals and terminal FM. Isolated from the 
common terminal of the control circuit. 
When transistor  output  (open  collector  output),  such as a programmable 
controller (PC), is connected, connect the external power supply common 
for  transistor  output to this  terminal to prevgnt a fault caused by sneak 
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When the fmquenay wtting pot&tiombkr.jp am- 
Frequency setting nected in the factory-wt,state, coqWct it- terminal 

10. When it is connrcti4d to terminal WE, change the 

: Terminats P R  and PX are  provided  for  the FR-A220E-0.4K to 7.5K and  FR-A240E-0.4K to 7.5K. 
** : Low ihdlcates  that  the  open  collector  outputting t r a M o r  is on  (conducts). High indicates  that 

*** : The  qytput of these  terminals can be reassigned by the output terminal  assignment  function  (see 

Note!  Application  of  the  voltage in  the wrong  direction will damage the  inverter. Use care  when wiring. 

the  transidtor is off (does not conduct). 

page 13 5). 
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31-4 Terminal  Block  Arrangement 

Terminal  Block  for  Main  Circuit <200V Series> 

FR-A220E-0.4(P)  to 3.7K(P)-UL 

Screw slze M4 'Charge lamp 
(yellow) 

FR-A22OE-5.5K(P),7.5K(P),FR-A220E-11 K-UL 

" I 

FR-A220E-15K-UL 

R S T U V W N P I P  - Q 

FR-A2OOE-18.6K,22K-UL 
Screw slze 

P M4 3-l 

VI 

Screw size M8 

Jumper 

FR-AZOOE-30K-UL 

FR-A22OE-55K-UL 
Screw slze 

clrcalt termc 
nal block 

(yellow) 

Terminal Block for Control  Clrcult 

Common to all models 
Structure ............ 2:stage  molded 

Screw size .,,...... td3 
terminals 

1 ' J  
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Terminal  Block  for  Main Circult <400V Series> 

FR-A240E-0.4(P) to 3.7K(P)-UL 

T terminal block 
Control clrcult 

1 
' ' Sbrew rlre M4 

(yellow) 

FR-A240E-SmSK(P),7.SK(P)-UL 

FR-A240E-l'8kK,  22K-UL 

(Me) 
Jumper 

e +  
. .  

FR-A240E-30K-UL 

A 7  Screw size -, 

FR-A24OE-SSK-UL 

Screw slze * 

J 

t 

-? 

c 

'. 
f 

I 
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31-5 Fleld Wiring Reference Table 

Field  wiring  reference table for input (R,S,T) and output (U,V,W) 

Note ('1) Manufacturer : AMP INCORPORATED, HARRISBURG,  PA 17105 
PHONE : 717-564-01 00 TWX : 510-657-41 10 

('2) Use copper  wire only 

Crimping 
Type  and  ta 

:rimping  Iorminris 
32959 
341 60 

l rminr is 
type ('1) 

Crlmpino  tools 
47387 

59239 
59239 

Hand tool 

Dies 

Hand tobl 

Dies 

Hand  tool 

DleS 

Hand tool 

Dies 

Foot  operated 
power  unit 

Head 

Dies 

Foot  operated 
power  unit 

Head 

Dies 

Foot operated 
power  unit 

Head 

59974-1 

48752-1 

59974-1 

48753-1 

59974-1 

48754-1 

59974-1 

48755-1 

69325-3 

69066 

48756-1 

69325-3 

69066 

48758-1 

69040 

300430 
48131 

69065 
Dies 

Foot operated 
power  unit 

Head 

Dies 

69040 

48816 

69060 

/temp-rrtlng ('2) 
Wire  size 

AWQ14 175% 

Screw  size Screw  torque 
(Pound b h )  inverter  model 

R-A220E-0.4K 
-0.75K 
-1.5K 
-2.2K 

R-A220E-3.7K 
R-A220E-5.5K 

R-A220E-7.5K 

AWWO 175'C 
AWGIO 175% 

32968,  34169 
170785-2 
171519-2 
322128 
322048 
322002 
3221 54 
3221 53 
321671 

AWGB 175% 

AWG6 1 7 5 %  

AWG4 l75'C 322053 
3181  1 

R-A220E-18.5K 
-22K 

M8 70 322074 
326896 

AWG2 l75'C 

AWG1I0 175% 322086 M8 70 

322095 AW(33l0 175% M10 131 

M10  131 170740-1 AWG410 175% 

3241 05 3OOMCM 175% 
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I -0.75K 
-1.5K 
-2.2K 
-3.7K 

FWA240E-5.5K  M4  13  35707-0  59239  AWG10 I 75% 
. .  .. . _._ , a41oQ ~. 

I FR-AUDE-lIK 322049 H a d  tool- AWGQ I 75% 
-?5K 321869  59974-1 

327260 Dies 
40752-1 

FR&240€-18.5K M6 40  322051 H a d  tool A M 6  I 75% 
. - W '  . 322l55 59974- 1 

-3oK Dles 
40753-1 

FR-A2ilBE*37& Me 70 322674  Hand tod  - AWQZ 175% 
-45K  326096  59974-1 

Dies 
40755-1 

,FR-A24DE*55K N 12 131  322092 Foot tipwefed M02/0 175% 
power unit 

Head 

Dies 

69325-3 

~soee-o 

I 
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'Parame 
unit 

[Unit: mm] 

View arrow 4 
-1 Inv rtrr T 

mi I FR-A220E-0.75K(P) I 125 1 

'Paramete 
unit 

View arrow 

200V series 

400V series 



2-010 hole 

'Parameter  u 
installation 
position 

*Parameter  unit 
installation 
position 

2-4D hole 
7 

/ w l  

4 

funit: mm] 

View  arrow 

200V series 
Invrrirrlypr J a C EA B M A 

FR-A220E.l5K 

292 BO 195 430 450  280 300 FR4220E~22K 
292  80 195 430 450  280 300 FR-A220E.i8.5K 
242 80 190 380 400 230  250 

I .  

I View  arrow 

[Unit: mm] 

200V series 

unono 
lloDw 

'I 4oav series 

The 11 K to 55K models are nd equipped  with  the  parameter  unit as standard. 
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# 31-7 Panel  Cutting  Dimension  Diagrams. 
(For  using  the  optional  heat  sink  outside  mounting  attachment  FR-ACN) 

FR-A220E-1.5K to 11  K-UL 
FR-A240E-0.4K to 7.5K-UL 

lnvel )r outline 4 4 5  screw 

0 
0 m 

lit: rnrn) 

FR*A1WE-ISK to 3.7K 
FR-A220€-5,5K to 11 K 

125 
FR.KZ40E-5.5K to 7.5K 195 

FR-A220E-l5K to 22K-UL 
FR-A240E-15K to 22K-UL 

Inverter oyin;&-; 
6-M8 screw 

. . .  (Unit: rnm) 

FR-AZZOE-30K to 55K-UL 
FR-AZ40E-30K to 55K-UL 

N-E screw 

(Unit: mm) 



31-8 FR-PUOP(E) Parameter  Unit  Dimension Diagram;. I 

t 

I '  

P8nei  cuttlng  dimensions  for  Instrll8tlon of 
the  parameter unlt t 0 . i  pinel;etc. 

4.5 

I /  3 _. 
[Unit: mm] 

Note: The length of the Installation screw should be selected (View as seen from the parameter unit front) 
so that It does not exceed the effective  installation screw 
depth of the parameter  unit. 

FR-PUOP(E) Specifications 
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Note: 1 .  When the temperature is less 
than about O°C, the liquid 
crystal  display  (LCD) may be 
slower in operation. And high 
temperature may reduce the 
LCD life. 

crystal display directly to the 
sun. 

2. Do not expose the liquid 
i 
k 

4' 



31-9 Peripheral Device List 

30 22 22 S-K65 Type  NF100,  NV100 lOOA Type  NF225,  NV225 125A FR-240E-30k 
37 

50 50 S-K100 Type  NF225,  NV225  175A Type  NF225,  NV225 200A FR-24OE-55k 55 
30 38 S-K80 Type  NF225,  NV225  150A Type  NF225,  NV225  175A FR-240E-45k 45 
22  30 S-K80 Type  NF225,  NV225  125A Type  NF225,  NV225  150A FR-240E-37k 

31-10 Selecting  the  Rated  Sensitivity  Current for the  Earth  Leakage  Circuit  Breaker 

When using  the  earth leakage circuit breaker with the inverter circuit, select its rated  sensitivity 
current as ~OIIOWS: 
0 New Super NV series  (Type SF, CF) 

0 Conventional NV series  (Type CA,  CS, SS)  
Rated  sensitivity current: IAn2l Ox(lg~+lgn+lgm) 

Rated  sensitivity current: IAn2l Ox(lgl+lgn+3x(lg2+ 

lglJg2 : leakage  currents of cable  path  during 

Ign* : leakage  current of noise filter on 

Igm : leakage current of motor during 

m-0) 

commercial power supply operation 

inverter  input  side 

commercial power supply operation 

<Example> 

2OOv 2.2kw 
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Leakage  Current  Example 
of Cable  Path  during  Com- 
mercial  Power  Supply  Op- 
eration When the CV 
Cable is  Routed in  Metal 
Conduit  (200V 60HZ) 

Leakage  Current  Example 
of 3-Phase  induction Mo- 
tor  during  Commercial 
Power  Supply  Operation 
(200V 60HZ) 

2 35 8 14 22 8 80 150 
5 5  30 €4 1w 

Cable size (rnrn') Motor capacity (kW) 



Note: 1. The NV should be installed to the  primary  Selection Example 
(power supply) side of the  -inverter.  (for  the  diagram shown qnt-he left) (mA) 

2. 'Ground fault in  the outputdqh of'tfte inverter 
can be. detected at-the runningtfrequency of 
120Hz or lower. 

3. In t h e y  connection  neutral pomt grounded sys- 
tem, the sensitivity curre'ht fs eurified against 
gr6und  fault in  the  invertet o&put side.  Hence, 
.the protective  ground  resistance'of the load 
equipment  should be 1 M  or lihs. 

4. When $he breaker  is grounb&:on theoutput 
slde of the  inverter, it may be unnecessarily 
oper&id by  harmonics if the effective  value is 
,Jess than  ?he  rating.  In this,a$e; mate that the 
eddy  current  and  hysteresis loss increase  and 
iemperiture rises. 

* For.the leakage  current  vaiue &.the mise filter  installed on the inverter  input  side,  con- 
tact the corresponding  filter  manufacturer. (For Mitsubishi's  dedicated  filters, see page 
167.) 

, 

1 

-. 

i 

i 
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32. USING THE FUNCTIONS 

r 
Set the  functions  according to the  load  specifications  and  operating condi? 
tions.  The  following  list  indicates  purposes of use  and  applied  functions. The 
parameter  numbers  indicated  are  those of the FR-A200E series  inverters. For 
the  parameter numbers of the  other  series, see the corresponding  catalog or 
instruction  manual. 

L J 
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33. DEFINITIONS  OF  THE  HELP  FUNCTION  DISPLAYS 

w HELP  key 

Press  twlce. 

1  MONITOR 
2 PU Oper 
3  Pr.Llst 
4 Pr.Clear 
5 Alarm  Hlst 
6 Alarm Clear 
7 Inv.Reset 
8 T/Shootlng 

Press  twlce. 

1  Frequency ............- 

. Voltage [A 3  Vonage .................- 

. Current [A] 2 Current ................._ 

. Frequency [Hz] 

AI*,.,,, ~1~ . ............--, Error  definitions (See Section 28-1 .) ’When more than  eight  alarms have 
occurred, the merlier ones are cleared. 

5 F Command .........,, 

Motor torque (force generated by the motor  under  magnetic flux vector 7 Shaft Trq .............. 
Running speed (indicates the motor  speed or travel speed) [r.] 6 RPM ........................ 
Frequency setting  (Enter the set frequency) [Hz] 

8 DC  Link ................--. Converter output voltage (DC voltage in the converter) [v 
9 Br Duty % ............--, Regenerative brake duty [“h] 

I O  Therm OL ............_ -. Electronic overcurrent protection load factor [%] 
I1  Peak I ...................--.. 
12 DC peak v .........._ 

Output current peak value [A] 
Converter output  voltage  peak  value  (maximum  value of the  converter 

13 IIP  Power .............-. Input  power (power currently being used on the input side) [kWJ 
14 OIp Power ...........,, Output power (power currently being  used on  the  output side) [kWJ 
15 I/P Slgnal .............,. ON/OFF states of the input  terminals (STF, STR,  etc.) m O N  0 OFF 
16 O/P Slgnal ...........- ON/OFF states of the output terminals (STF, STR, etc.) ON 0 OFF 

control) [%I 

output voltage) [V 

1 
2  PU  Oper 
3 Pr.Llst 
4 

5 

6 

7 
8 

.......... READ 1 PU : Dlectly . PU operatlon  mode  dlrectly set from  the ten-key pad 
...... 2 JOG : Jogglng , JOG  operatlon mode 

1 Settlng  MODE ...... - 0 TrqBst l  HELP SETTING MODE 
- READ 

READ 2 Pr.Llst - Set Pr.NO. 
For Pr.Llst .................... 

2  Mln.Fl <HELP> 3 Set Pr.Llst ............. -- - 1  Max.Fl 

READ 
4 Del. Pr.Llst ............ - 3  VFbaseFl - 

READ L Values  In  each  parameter  llst 
can be changed. 

Pr.0 
Pr.1 
to 

- -  
- 

Pr.231 - 
Pr.900  4096 
Pr.901 - Current  status  Graph  dlsplay 

READ 
to 2 0 Trq.Bst1 HELP 

Pr.914 - ... x .. .% 
0 to  30 

DEF.Pr.LIST 
Pr.0 6.0 

Pr.1  120.0 
Pr.2 0.00 
to 

Pr.231 
Pr.900 
to 

Pr.914 
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Press  twice. 

1 

Executbq 

READ 
Clear Pr: 1 Clear  Pr. ............. . Clear  Pr. 

~ 

2 2 Clear  All ............._ FAD Exec <WRITE> - 
3 
4 Pr.ClePr .............- 

3 Clear  None ........._ Cancel<CLEAR> 

5 Alarm  Hlst .......... 

7 Inv.Reset ............ 
6 Alarm  Clear ........ 

READ ,, 

1 8 TIS hc 1 I 
Return to the previous  screen. 

READ  Error deUnHlons (See Sectlon 28-1 .) 'When more  than  eight  alarms 
' have  occurred,  the  earlier  ones  are  cleared. L 

Exec <WRITE> 
Cancel<CLEAR> 

Exec  <WRITE> 
Cancel<CLEAR> 

1 [Assumed cause1 
SHIFT 

V/F Setting 
Error? 
See Pr.3,4. 

19.47 

M.NOT RUNNING 

2 M.Spd ENOr STF, STR 
3 M.A/Dec  EN  both  are  OFF 
4 M.Curr.  High 

I 
r' 

f r  
r 

'c. 

SHIFT 

HZ - 0 L 
Inv.Outpu1 

SHIFT 

<SHIFT> 
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