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We thank you for purchasing Mitsubishi Transistor Inverter Chassis Unit 
MELTRAC-A  Series. 
The  Inverter  sewes  to  drive A. C.  motor  for  Variable  torque  Application  and  Con- 
stant  Torque'  general-purpose  equipment.  To  prevent  the  Inverter  Chassis  Unit 
from  getting  an  abnormality  due  to  improper operation and  handling of the  In- 
verter  Chassis  Unit  and  to  prolong  the  life  of  the  Inverter  Chassis  Unit,  we  want 
the  user to read  carefully  through  this  Manual  prior  to  operating  the  Inverter  Chas- 
sis Unit. 
Moreover,  please  attach  this  Manual  to  a  cubicle  accommodating  this  Inverter 
Chassis  Unit. 
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1. PRECAUTIONS . 
M Connect  the  accompanying  DC  Filter  (reactor)  to  chassis  unit 

(DC  rgactor should be cooled with  forced  ventilation). 

Do not connect  the  power  supply  to  the  output  terminals  (U. V. W.). 

Disconnect aH the connector of the  printed  circuit  boards  when  the  insulation  resistance  measure- 
rnent  is  performed. 

Do not  conduct thedieledric withstand  vottage  test. 

Use  the  Inverter  Chassis  Unit  by  accommodating it  in a  suitable  enclosure  with  the  forced 
ventilation.  (Refer to the  separate  panel  enclosure  building  guidelines) 
Refer to Instruction  manual  for  important  safety  information  regarding  wiring  (section 8.1). 

Mount  the  Inverter  Chassis  Unit in the  vertical  position  for  use. 

Remove  the  front  panel  of  the  Inverter  Chassis  Unit  and  make  sure  that  the  voltage  accross  the 
capacitors  are fully discharged  (CHARGE  on  light  is off). 
Work must  not be performed on the  MELTRAC  inverter,  until  the  capacitors  have  been  completely 
discharged. 
Discharge  of  the  capacitors will take  a  minimum  of 15 minutes  after  input  power  is off. 
Complete  discharge  less  than  25VDC can be confirmed by checking  the  capacitor  residual  voltage 
using  a  DC  vottmeter with 1 188V. Scale and if no  reading is obtained  the  scale  should be changed 
to  the  next  lower  range,  the  voltage  check  should  contine,  progressively  using  the  next  lower  scale 
until no  reading is indicated  on  the  lowest  scale. 
Complete  discharge  can  also  be  confirmed  by  the  CRG  lamp,  but  as  the CRG lamp  cannot  be 
illuminated  without  main  power  supply. 
Charge  LED  is  near  the  terminal  block T2 on  the  center  left  of  control  PCB. 

Do not  inserVremove PU from  inverter  or  dedicated  extension  cable  socket  without first removing 
power  from  inverter. 

Set  the  acceleration  time  and  deceleration  time  to  the  time period more  than  commercial  accelera- 
tion  time  and  free  running  deceleration  time. 

Make  sure  to  ground  the  Inverter  Chassis  Unit  is  accordance  with  applicable  electrical  codes 
(grounding  resistance 10 ohms or  less  or  equivalent). 

Do not  use a motor  which  has a  rated  capacity in excess  of  that of the  Inverter  Chassis  Unit,  even 
if the  motor  ioad is lower. 

When  Walkie-Talkie  radio  wave  equipment  is  used  in  the  vicinity  of  the  inverter,  ensure  that 
the  front  panel of the  Inverter  Chassis  Unit or  of the  cubicle is closed, to prevent  the  Inverter. 
malfunction. 
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0 CAUTIONARY  POINTS  FOR  INSTALLATION  AND  OPERATION OF,THE INVERTER 

1. Installation  area n 

Make  the  length  of  a  cable  between the inverter  and motor shortest possible (in order  to  reduce  the - 
impedance  between  the  inverter  and  motor). 
Avoid  the  area  of  high  temperature  and  high  humidity. 
Don't  use the inverter  at  any area which is exposed  to muchdust, corrwive gas, oil splash  or  vibra- 
tion. 
If moisture  or  salinity  exists  near,  take  care to  prevent  it  from  entering  the  inverter  unit. 
* Since  the  force  air  cooling  is  used, specially keep inmind that  the  inverter  is  easily  influenced  by  the 

atmosphere. 

2. External  wiring 
(1) Keep the  mam-circuit  wiring  and controlcircuit  wiring 30cm or  more  away  from  each  other. If they  are 

parallel  to  each  other,  minimize  their  lengths. 
(2) Ground  the  shields  of  the  shield  cables  of  the  frequency  commands  at  one  point  on  the  inverter  side. 

(If they are  grounded at two points on both sending  and  recehring  sides,  the cimlating current  will 
flow  and it will  sometimes  become  a  noise  source.) 
Route  the  shield  cable  through  another  duct or steel  conduit,  separating it from  other  control  cable  or 
power  cable. 

3. Inverter  Panel Cubicle (Enclosure) grounding 
Ground  the  inverter box directly to the ground pole or the  ground bus line (special Class 3 1 OR or  less)  but 
not through  other  box  or  equipment. 
The  ground  cable  size  is  38mm2  or  more. 

4. Noise  countermeasure 
Gain  the  operational  power  supply of the  inverter box from  the  exclusive  operation  transformer.  Provide 
the  noise  killer  on  the  relay  which is connected to  the operational  power  supply  in  order  to  reduce  noise. 
(As an example  of the noise  killer  (for  the  citcuit of 22OV or lower), Okaya Oenki  brand CR50500BL is 
given.) 
If the  thyristor  control  unit is connected  to  the  same  bus  line,  additionally  provide  ACL  on  the  thyristor 
control  equipment  side  (in  order  to  reduce  the  power  voltage  distortion). 

c 

5. Power  voltage  check  for  operation 
Verify  that  the  power  voltage  is  within  the  tolerable  variation  range  of  the  inverter. 
(Even in case  of the  transient  voltage  drop  soon  after  start  of  other  load  or  the  voltage  drop  due  to  the  start 
current, it does  not drop beyond the rated setting  voltage  of 3OOV or less.) 
Moreover, in case of  the 4OOV system,  verify  that the  line  ground is nd the owline type but  the  neutral 
point  type  or  the isdated neutral type. F 

(The  one-line  ground of the line  is  not  allowed  in Electrical Facility  Standard  either.) 
- 
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2. ACCEPTANCE  INSPECTION 

Check for  shipping  damage  upon  receiving  your MELlRAC-A1 00 Chassis Unit. 
If any  damage  is  found,  report it to  the  camer  immediately.  Open  the  front  panel  of  the  Chassis  Unit  and  check 
inside  for  any  visual  damage. 
DO NOT  ATTEMPT  TO  OPERATE  THE  MELTRAC-A100 IF ANY  VISUAL  DAMAGE  EXISTS. 
Check the  installation  conditions as follows. 

(1)  Check whether the model of Chassis Unit is what you  ordered? 
(2)  Check  whether all  the  following  accompanying  items  are  there  or not? 
(3) Check the  grounding  conditions of the Chassis  Unit. 
(4) Check all mounting  and  connection  screws  for  tightness,  damages of all  wires  and c a b l e s  in the  main  circuit, 

c o n t r o l  circuit, operation circuit and of  incoming  and  outgoing  terminal. 
(5) Check all connectors for  proper  seating in their  sockets. 
(6) Check coding air  inlet. 
(7) Check  cooling  air  outlet. 
(8) MELTRAGA1 00 Chassis  Unit  require  380VAC-460VAC  %phase  50Hz/60Hz  input  power. 

CHASSIS  UNIT 
MODEL OF MT-Al40-280K MT-A140-220K MT-A140-150K  MT-A140-11 OK MT-Al40-75K 

MODEL OF 
DC  FILTER 
(REACTOR) 

T16MH672A  T25MH530A T36MHWA T50MH270A l75MH175A 

REMARKS Refer  to  this  Instruction  Manual  and  Panel  building  Manual, 



3. STORAGE 

When  temporarily  storing  the  Inverter chassis Unil which has been  unpacked and inspected, take care  the  follow- - 
ings: 

(1) To prevent  the  Inverter  Chassis  Unit  from  getting  invasion  of  water  and  dust,  place  a  desiccanting  agent in the 
Inverter  Chassis  Unit  and s e a l  it with vinyl  sheet. 

(2) Store  the  Inverter  Chassis  Unit  in  a  place  free  from  direct  sun  shine  and  vibration. 
(3) Store  the  Inverter  Chassis  Unit  in  the rage of -1OOC (14'0 to +60°C (14OOF) of ambient  temperature  without 

condensation due to  abrupt  temperature change. 
(4) When  storing  the  Inverter  Chassis  Unit  for  long  time  exceeding six months, check the  storage  condition  of  the 

Inverter Chassis Unit  every six months. 
(5) When  the  Inverter  Chassis  Unit stored for 2 years or  more is used, gradually  increase both the  control  power 

supply  and  main  circuit  power  voltage in the  rate  of  approximately 40 Udtdmmute to energize the capacitors. 
(When  the  rating  voltage  is  directly  applied  to  the  Inverter  Module  Unit, it does  not  get damaged.  However, its 
reliability  may  be  degraded.) 

When  storing  the  Inverter  Chassis  Unit  in  a  panel board, follow  the  conditions  described  above. 
If it is  difficult  to  seal  the  panel  board with a  vinyl  sheet, seal the opening  of  the board and  place  a  space  heater 
inside  the board to prevent  Occurrence of condensation. 

4. TRANSPORTATION 

When  transporting  the  Inverter  Module  Unit,  hang it using  the  hanging  holes  and  transport it with  care. 

For the  weight  of  the  Inverter  Chassis  Unit, see "Paragraph 17. Specifications" 
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5. INSTALLATION 

When  the  Inverter  Chassis  Unit  is  mounted  into  an  force  ventilated  floor  fixing  enclosure,  the  reliability  of  the  In- 
verter  Chassis  Unit  just  depends  on  the  installation  method  and  circumference  of  installation, so make  sure  the 
followings: 

(1) Mount  the  Inverter  Chassis  Unit  in  the  vertical  position. 
(2) Do not  mount  the  Inverter  Chassis  Unit  in  a  high-temperature  and  high-humidity  environment  (ambient  tem- 

perature  and  relative  humidity  of the Inverter  Module  Unit  should be less than 5OoC  (122°F) or less  and 90% 

or  less,  respectively.) 
(3) Forcedly  cool  the  accompanying  DCL  by  air  at 5 meter/sec. (0.003 miledsec.) 
(4) Do not use the  Inverter  Chassis  Unit  in  a  condition  where  corrosive  gas,  splash  of oil, and  vibration  exist. 

6 (5) If the  Inverter  Chassis  Unit  is used in  a  dusty  environment,  mount  an  air  fitter  on to the  air  inlet  of  the  accom- 

modating  board. 
(6) Since  the  Inverter  Chassis  Unit  provides  a  forced  ventilating  fan,  mount  the  Inverter  Chassis  Unit so that  the 

resistance  of  the  fan's  air  path  becomes  minimum. 

MlTSUBlSHl  PRES- 
SURE  VENTILATING 
FAN PF25ASC OR 
MUlVALEM 

\ 

7 IS'& (6 INCHES) MElTR4C-A 
/L 

0 0 9 
OR MORE SPACE 

2OCM (8 INCHES) 
/ / / / / / A  OR MORE SPACE 

M10 10.39 INCHES) - 
i I 

INVERTER CHASSIS UNIT INSTALLATION 

-380- 
f 
9 
k 

L 
-25- + 
COOU NG A1 R 
SECTION A-A 

EXAMPLE OF DCL INSTALLATION 
(IN CASE OF MT-Al40-75K OR MT-Al40-110K) 
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6.1 SeIecthguMe 

Power supply 
capacity 

I 

Line-side main 
circuit cable 

Circuit Breaker 

W i n g  Fan 

AC contactor 

AC reactor for power 
coordination 

Radio noise fitter 
(FR-BIF) 

DC reactor for power 
factor improvement 

Reactor connecting 
cable 

Brake unit (MT-BU) 
and discharge 
resistor (MT-BR) 

Power regenerative 
converter 
(available soon) 

Sine-wave filter 
I 

Load-side main 
circuit cable 

Description 

Capacity  must exceed kVA described in 'Power s u p  
ply Capacity" standard specifitlons @. 26). 
With  the  DC  reactor installed, the  power  factor of 
power source will be appmxlmateiy 95%. This value 
islessthanorequaltothepowerfactorwhenthe 
motor is operated using commercial  power. 

Select proper cable size 

Select proper input circuit breaker 

Install  cooling fan to discharge heat (generated by 
inverter and DC reactor)  outside of enclosure. 

Select  appropriate size AC contactor 

Install  to prevent inverter malfunction if surge  voltage 
is generated on power line from a thyristor converter 
or  vacuum  contactor on the same power system.  Also 
install when the supply va+tage imbalance is greater 
than 3%. 

Use to  reduce  noise in  the AM radio frequency  band 
which  may be generated by  the inverter. For  use  on 
inverter input side only. 
Install  the  DC  reactor  specially  designed  for  the 
MELTRAC-A.  Power factor  will  be  approximately 
95%. 

Select proper cable size 

This brake unit improves inverter braking capability. 
Use the brake unit in combination with a discharge 
resistor. 

Use when  continuous or high  braking  capacity  is 
required  and when operating  and  stopping  high 
inertial  loads ( G V )  frequently. This  unit  is  a high- 
performance  brake  unit  that  saves  energy  by 
regenerating power back  to  the power source. Unit 
advantages indude no need for discharge resistors 
and significantly cooler operation. 

This  filter  reduces  motor noise. The  next  largest 
inverter for the motor rating should be selected 

Select proper cable size 

Installation 

P w e r  factor 

1 
P1 

wp N 51' u v w  
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6.2 Peripherals list 

This  table  is based on motors using Mibishi’s standard  design.  (Note  1) 

v- 
- 

4oov 
to 

46OV 

VaMbletMque 

7Es? 
75kW  (100HP) 

90kW  (125HP) 

llOkW (150HP) 

132kw 

150kW  (200HP) 

1SOkW 

185kW  (250HP) 

200kW 

220kW  (300HP) 

25OkW  (350HP) 

280kW  (400HP) 

Applicable DC 
ifwetter reectol 
type (-VI 

MT-A1675K 175A 
T75MH 

MT-Al40-110K 

MT-Al40-150K 

T&yH MT-Al40-150K 

Ti;$ MT-A1611 OK 

Ti;z 

MT-A140-220K 

T25MH 

T&yH 
MT-Al40-220K 530A 

MT-Al6220K 

T&yH MT-Al40-220K 

‘&y 

MT-A1 M-280K 

MT-Al6280K 67w 
T16MH 

FuseleSS oecbomagnetic 

P, P1 U,V, W R, S,T (No@ 2) (Note31 

Wire  (mmz) (Note4) 
breaker contaclw 

NF225  225A SKlOO (16OA)  (140A) (130A) 
(N- -1 ( M 1 W  

(192.4)  (174A) (157A) NF225 225A M 1 5 0  

6 0 6 0 6 0  

(NF400  300A) (S-Kl80) 80 60 60 

S-K180  (190A)  (205A)  (233A) 
I 8 0  1 8 0  1 1 0 0  

(NF400 400A) .(S-K220) I 100 1 100 1 NF400 400A 1 S-Kl80 
(230A) (235A) 

(27!&) 

(NF400 400A) (S-KW) 1 125 1 125 1 150 
NF400 400A 1 S-K300 

(260A) (285A) (318A) 

NF400  400A SK300 (MOA) (305A)  (278A) 
(NF600 500A) (S-K400) 

(395A) (=A) (3224) NF400  400A  S-K300 

2x100  150  125 

( N M  500A) (SK400) 2x100  150  150 

NF400 4MA S-KMO 

2x100 2x100  2x100 (NF600  6OOA) (S-KSOO) 
(470A)  (410A) ( 3 8 3 A )  NF600 5OOA S-K400 

2x100 2x100 2x100 (NF600 600A) (S-KW) 
(426A) (375A)  (348A) 

NF600  600A I S-KW0 1 (435A) 1 (46OA) I (533A) 
(NF600  600A)  (S-KSOO)  2x100  2x100  2x125 

N F W   W A  I S-KaO 1 (487A) 1 (515A) I (596A) 
(NFBOO  800A) (S-KWO) 2x125 a125 2x150 

Exhaustfan 
( r e f m e )  
(Note 5) 

PF-25MD 
l#l00/llOV 

50/60Hz 
12mVmin 
3mmAq 

500 x 5oomm 
suction port, 

or more 

PFWBSD 
14  100/11ov 

50/6OH~ 
20mJhnin - 

suction port# 
500 x 5oOmm 

or more 

Notes:  1. Motors of 75 kW or more are basically custom-made.  Their characteristics depend  on  the  number of poles,  the  protection 
form, and the  manufacturer. Check the SpecifiCatKns of the  motor  actually us&. 

2. Types in parentheses  are applied when  devices  are  run  on  commercial  power. Select an interruption capacity that is suitabie 
for  the short-ciradt capadty of the power source. To use a  leakage  breaker, s e l e c t  one  that accommodates harmonic surges 
andhasasensftivitycurrentofl00to500mA. 

3. The model in parentheses is the ContaCbDr to be used on the  motor  side  when wn on mmercial  power. 
4.  For cables ourside the panel (R, S, T, U, V, and W), a  larger  size may be  selected than listed  in this table  depending on the 

5. An exhaust fan is needed to d i i  heat  generated in the panel. Select a fan that can provide an adequate  exhaust air flow 

6. HP rating is only at W V .  

cabling conditions and the cabling distance. 

taking into accwnt the pressure loss caused by  the  filter  at  the  inlet port. 



7. STRUCTURE 

7.1 RemovaUinstalbtion of front cover 
Twn the latch hook on the lower area of the cover with coin, andstrongly pull the cover,  and  the  lower area will 
be opened. 
For removal, slight& pull up the cover to disengage the hinge hook 

The parameter unit will remain on the body side. 
For  installation, mme the above procedure. 

,-, nail 

hole 
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7.2 PARAMETER UNIT 
Installation of the Parameter Unit 

-. The PU may  either be installed  directly to the  inverter  or  connected to the  inverter  by the optional cable so that 

it may be hand-held  or  installed  to  a  panel. The PU m y  be installed  and  remove  when  the  inverter is powered 
up or running. 
(1) Direct Installation to the Inverter 

The PU is used on the front cover of the inverter  (electrically coupled by the connector). For the  model  not 
equipped  with  the PU, remove the accessory  cover  from  the,inverter front cover  and  install  the PU to that 
position. 

f 
(1) lndlllbtkn 

1) M the  fixing hde at the PU bottom into the catch of 

2) GenUypush thPUin to the in~space in  
the inverter front cover. 

the inverter. The PU is fixed into the inverter by the 
sprfng action of the top button of the PU. 

1) GenUy finger-pwh the top button of the. PU. 

2) RdlthePUtowardyouusingthecatchasa 

(2) Removal 

( A m  @I 
support. 

[CAUTION] The PU should only be installed  on  the inverter when the inverter cover is instakd. 

(2) Connection Using the Cabk 
The PU may be installed  not  only  to the inverter but also on  the surface of a panel or may be hand-hekl for 
adjustment,  maintenance,  inspection,  etc.  In  this c a s e ,  the dedicated cable (option) is required for con- 
nection of the PU and  inverter. 

(1) Connection 
Securdyinsertoneendofthecableintotheinverter 
connector and the other end  into the PU as shown on 
the l e f t  Insert the cable plugs along the connector 
guides (as shown on the iaat). 
(The inverter may be damaged if the plug is inserted in 
thewrongdkedion.) 

Secure  the inverter-side cable plug with installation 
screwsasshownontheleft 

(2) 

Fbc the  PU-side cable plug so that the cable may not be 
disconnected by its own weight. @:e Insert along the guides. 

[CAUTION] The dedi i ted PU cable (option) may only be used to connect between the PU and inverter. 

9 



8. WIRING 

8.1 Wiring lnrtryctioRlr 

Note  the  following  when  wiring  to  prevent miswiring and misuse. 

- Notes on Wiring 

The  power  must  not  be  applied to the  output  terminals (U, V, W), otherwise the inverter  will be damaged. 
Connect  only  the  recommended  optional  brake  resistor  between  the  terminals P and N. In  addition,  these 
terminals  must  not be shorted. 
Use sleeved  solderless  terminals  for  the  power  supply  and  motor  cables. 
The  common  terminals SD, 5 and SE of the  control  circuit  (isolated  from  each  other)  must not  be 
grounded. 
Use shielded  or twisted cables for  connection  to  the  control  circuit  terminals  and  run them away  from  the 
main  and  power circuits (such as 200V relay  sequence  circuit). 
When  rewiring  after  operation,  make sure that  the  inverter LED has  gone off and  that the charge  lamp  on 
the  printed  circuit board or beside the  terminal  block  has  gone off. 
The  cable size for connectiOn to  the control circuit  terminals  should be 0.75mM.  Run  the  cables so that 
they  do  not  occupy  much  of  the  control  box  terminal  block  space. 
When  the  power  supply  voltage is special  (Over UV), remove  the  jumper  between  terminals X-X1 on 
the  control PCB. 

- Design Information to Be Cheeked 
(1) The  inverter will be damaged not  only by 

miswiring  but  also  by  a  sneak  current  from  the 
power  supply if there is a  commercial  power 

Power 
supply sw i t che r  circuit shorn, on the  right. supply 

To prevent  this, provide electrical  and  mechani- 
cal interlocks  for MC1 and MC2. 

Inverter Sneak current 

(2) 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  a  machine  restart  is  to be prevented at power  restoration,  provide 
a  magnetic  contactor MC in the  primary  circuit  of  the  inverter  and alw, make  up a  sequence  which will 
not switch on  the  start  siunal. 

(3) Since  input  signals  to  the  control  circuit  are  at  a  low  level,  use two parallel  micro  signal  contacts or a 
twin  contact  for contact inputs to prevent  a contact fault. 

(4) Do not  apply  a  voltage to  the  contact  input  terminals  (e.9. STF) of the  control  circuit. 
(5) Do not  apply  a  voltage  directly  to  the  alarm  output  signal  terminals (A, B, C). Apply  a  voltage  via  a  relay 

coil,  lamp,  etc.  to  these  terminals. 
(6) Since  the  wiring  for  the  frequency  setter  and  frequency  indicator is a  weekcurrent  circuit,  prevent  the 

wiring  from  being  induced  by  other  power  cable,  control  cable  or  equipment. Use the  shield  cable  for 
the  setter  and  the  twist  cable  for the indicator,  and  pas  the cables through  the  exclusive  duct. 

10 



(7) When  parallelly  routing  the  control  cable,  the  main-circuit  and  other 200V or  higher  power  cable, keep 
them 3Ocm or  more away  from  each  other  but  don’t  run  them  near  each  other. If any  control  cable,  main- 
circuit  power  cable  and  other 200V or  higher cable are  inevitably  crossed  each  other,  cross  them  at  a 
right  angle to each other and keep  them  5cm or more  away  from  each  other. 

1 .. 

8.2 Maim Circuit 
(1) Connection of the power supply and motor 

The Dower  supph/ cables must be connected to 
L1, L2, L3. 
If thev are connected  to U, V, W, the  inverter will 
bedemaaed. 
(Phase sequence need not be matched.) 

5 . 8 . 1  
Connect the motor to U, V, W. 
In the above connection,  turning  on  the forward rotation 
switch (signa) rotates  the motor in the cauntsrclockwise 
(arrow) direction when viewed from  the load shaft. 

Note I 
Motor overload  protection  must be provided  in  accordance  with  National  Electrical  Code.. 

, 



8.3 Control Circuit 

! 

I 
I 

I 

I 

I 

I 

I 

I 

I 

i 
i 
i 
i 
i 
i 
i 
i 

AU 

y Terminal block 
R.move ttw short- 
ckcuitbridge. 

Thread size = M4 

1. 

2. 

3. 

('1) 4. 
('2) 5. 
(*a) 6. 
(*4) 7. 

(*5) a. 

'\ 

Terminals SD and 5, which  are  the  common  terminals  of  the I/O signals  and  are  isolated  from  each  other, 
must  not be grounded. 
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). 
Since  the  frequency  setting  signals  are  micro  currents,  use two parallel  micro  signal  contacts or  a  twin 
contact to prevent  a  contact  fault. 
This  calibration  potentiometer is not  required  when  making  calibration  from  the  parameter  unit. 
Input  signal  switching  can  be  done  from  the  parameter  unit. 
2W 1 K is recommended  when  the  frequency  setting is  changed  frequently. I 
The  output  terminals  other  than  the  running (RUN) terminal  allow  alarm  definition to be  output in alarm 
codes  and  nine  functions  to  be  assigned  individually. 
FM-SD and AM4 functions can  not  be  used  simultaneously. 

F 
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Using the STOP terminal 
Connect as shown  below  to  self-hold  the  start  slg- 
nal  (forward  rotation,  reverse  rotation). 

Using the CS terminal 
Used to perform  automatic  restart  after  instanta- 
neous  power  failure  and  switch-over between com- 
mercial  power supply and  inverter. 

Example: Automatic restart after instantaneous p o w e r  failure 
(1) ComedcSendsD. 
(2) Set 0 in parameew 57. El (-1 

Udng the PC terminal 
Used to connect  transistor output (open cdlector output) such as a 
programmable l o g i c  controller  (PC).  Connecting  the  external  power 
supply  common  for  transistor output to  the PC  terminal  prevents  a 
faulty  operation caused by  a sneak  current. 

Note: AY40 mquires DC24V power  supply 

Correct Connection 

I 
L. 

Wrong Connection 



9. OPERATION 

9.1 operation Mode 
Select  any  of  the  following  operation modes according  to  the  application  and  operating  specifications: 

power on: 

The inve*r is M, set in 
frequency, and opetat& at 
variable speed from the parameter 

Operation using the 
parameter  unit 

unit 

start is mede by the external input 
signal, and the running fresuency 
is set from the pMmeter unit. 

I 
andstopareeffecteifromthe 
parameter unit. 

Prepare the parameter  unit if it is not 
provided  for the inverter. (See page 17 for 
the operating procedure.) 

The external frequency setllng potentiom- 
eter and the rotam, reverse 1351 
rotation and stop keys of the parameter 
unit are invalid. 

The external input signal start switch is 
invalid. 

*Parameter  unit  operation  mode  may  be  selected  at  power  on. 

9.2 Pre-Operation Checks 
After  the  installation and wiring  procedures  are  complete,  make  the  following checks before starting operation: 

(1) Check  that  the  wiring is correct. Especially  check  that  the  power  supply is not  connected to  terminals U, V 
and W. 

(2) Check  that  there  are no fautts 8uch as  short  circuit due to  wire offcuts, etc. 
(3) Check  that  the  screws,  terminals,  etc.  are  securely  tightened. 
(4) Check  that  the  motor  and  inverter  are  grounded. 

Insulation resistance test using m e g g e r  
Perform  the  insulation resistance test  using  a  megger in accordance  with  the  procedure  on  page 74. 
Do not conduct  the  insulation  resistance  test on the  inverter  terminals  and  control  circuit  terminals. 

14 



9.3 Prs-Oparation Settings 
The inverter is not  provided  with  setting  switches,  potentiometers,  or  links  for  control  purposes. 
Use  the  parameter  unit  (FR-PU02E)  to  change  or  check the set  values  of  various  functions (e. g.  acceleration/ 
deceleration  time,  electronic overcumnt protector)  according  to  the  load  and  operational  specifications. (See 
page 47 for  the  factory-set  values of the  functions.) 
For  the  set  value  changing  and  checking  procedures, see the  section  of  the "PARAMETER UNIT" in this 
manual  (from  page 19 onward). 
The  main  items  to be set before  operation  are  as  follows: 

Maximum output 
trequency 

EWlWIic 
overcurrent 
protector 

-frequency 
setting (Pr. 3) 

Base Frequency 
w a g e  setting 
(Pr.19) 

Dwatptkn 

*Exornvrinputr~apemuonmocb 
T h e ~ a r t p d f r s q u e n c y i s f s c t a y - e o t a s i n d i c a t e d b e b w . T h e ~ ~ b e  

(m output frequency value set at the factoly) 
vottage signal .....m (or l0VDc) kr 6oHz 
current signal .....mDC fw6oHz,4mADc for oi-& 

( c h a n g i n g t h e ~ ~ ~ f r e q u e n c y s e t b i n g )  
Changethevekresof~~tt[ngvdeageb~andfrequencysettingvoltagegain'(or 
Srequency setting current bias and frequency setting Cumt gain') from the parameter  unit 
(Pr. 903 to 905) 

chemgedwhentheinverterlssa!a~rvadue. 

Pammebrunitapmtbnmode 
The maximum output frequency is up to the maximum frequency (factory-set to 6OI-k). 

Factory-set to 15 SBcOnds. Set  the  required  value if the  inverter is opewed at other than the 
above value. 
The set time is the length of time until when the set value in 'aaxlerationldeceleration 
reference fresuency Pr. m is reached. 

Note: The operational characteristics are based on the Mttsubishi standard squirrelcage 
motDr. 
Since the elecbonic ovemrrent protector cannot be applied to a special motor,  protect 
a special motor using an external thbmral relay or the  like. (For a constant-toque 
motor, this function c ~ n  be set  in the parameter.) 



Set the specifications of the frequency setting voltage signal e n b r e d  across terminals 2-5. 
~ a t O t o l O V V D c  
setoinfUnetionnmber73. 

Ob10 
VDC +a p.61 

h 
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9.4 Check Points during Test Run 
After  checking that the inverter start signal  is aff (in the  external signal  operation mode), switch on the no-fuse 

.I.. breaker (NFB) and  magnetic  contactor (Mc) in  the  inverter input circuit. 

Perform a  test  run  and check the  operating  status  in the fdlom'ng procedure: 

Operation 
mode 

S W  

1 

1 

Run 

Power on .............................................. The  inverter LED (4 digits)  is lit 

+ 
For operation using 
external  signals 

I 

1 
For operation using For full information on - ODeratian. see the section of the parameter  unit 

I 

*-- 
Enter the required  frequency with 
numeral  keys and press  the [WRITE] 
key. 

*-Pang 
Press the [A] key  until the required 
trequencyisreachedandpressthe 

U 
[WITEI key. 

Press the [FWD] or [RN]  key. 
(At this time, the  monitoring mode is 
selected automatically.) 

Press the [STOP] key. 

'Note: If the  parameter unit is not in the ronitwing mode, a frequency increase or decrease is  not 
dWyed.  

&e 'PARAMETER UNIT 
(from page 19 on ). 

... The mokx speed increases in 
proportiontotherisein 
frequency meter  reading' 
(frequency value indicated on 
the parameter  unit). 



Check Points 
(1) Check that the dkectionof motor rotation k coltoc1. (see page4 1 for the wifing and rotation  direction.) 
(2) Check  that the motor is free from unusual noise or vibration. 
(3) Check  that  the  frequency meter defkts smoothly. 
(4) Check  that the "OL" code is not  displayed  on  the  parameter  unit  during  acceleration  or  deceleration. If the 

.- 

nOL" code is displayed: 
Check  that  the  load is not  too  large. 
Increase  the accelerationldeceleration time. 
Reduce the boost  value. 

Note 
(1) The  inverter is not  started up if the fornard rotation (STF)  and reverse rotation (STR) start signals are 

turned  on  at  the  same  time. 
The  motor is decelerated  to  a  stop if the above signals are  switched  on  at  the  same  time  during  opera- 
tion. 

(2) When ALARM is  displayed  on  the  inverter LED and  the motor is coasted to a stop, make sure  that  the 
motor  has  stopped,  then  reset  the  inverter by switching  the  power off or  using  the  reset  terminal. 
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10. PARAMETER UNIT 

10.1 Structure of the Parameter Unit (Option) 
The FR-PUOPE parameter  unit is installed  to  the MT-A series  inverter  or  connected  to  it  by  a  cable  (option) 
and  allows  operation  to be performed,  functions  to be selected  (set values to be raadkritten), the operating 
status to  be  monitored,  and  alarm  definition to be  displayed. In addition,  the FR-PU02E has  a  troubleshooting 
function,  help function and parameter graphic display  function. 
The FR-PU02E parameter  unit is hereinafter  referred  to  as  the PU. 

I I l l l l l l l l l l l l l l I l l l l l I  1 

5 

/ I  

I I 
I I 
L I 

- W k Y  
Used to call the help  menu screen for seiectim of any 
help Hem. 
Acts as a  manitoring  list or parameter  list  display  key  in 
the monitoring or setting mode. 
Press this key on any parameter  setting m e n  to call 
the correspondins parameter graphic display  screen. 

-shiftkey 
Used to shift to the next Hem in the setting or monitoring 

Press this keytogether with either of the A and V keys 
mode .  

on the  menu screen to shiff the display screen one 
pagefornardorback.  

- Clear key 
Used to clear set  data  or  a mong value in the  setting 

Acts as a  graphic  display  stop  key. 
Press only when returning from the  help  mode to the 

mode. 

previous mcde. 

intheptammterunitopemtionmode. 
- W h  k.r 

Usd@Deasstvaluetnthesettlngmode. 
Serves as a denr key k, the all paremeter  dear  or alarm history 

A& as a reset key in the inverter  reset mode. 

-k.r 
Llesd8lsoasadedmalpointkey. 
Acts as a parameter number  read  key in the sating mode. 
S e w  as an item  select key  on the menu screen such as param- 

Acta as an alarm definitkn m a y  key in the alarm history  display 

Serves as a command voltage  read  key in the  calibration mode. 

Function and numeral keys 
Used to select the basic functions and enter the frequency. 

d e a r m o d e .  

etsr H s t  or mmftwhq item list. 

mode. 

r parameter  number and set value. 
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10.2 Functlomr of the Pammetw Unit 
The PU may be used in a wide variety of applications ranging from motor operation to monitoring as described 

- below: 
m 

Note: A parameter will be refeflFed to as Pr. 

selectingtheoperationmode 

Operating the motor 

Changing the fundion set value 

E x t e m a l o p e r e t i o n ~ P U o p . r a b k n m o d . c a n b e ~ .  
Extemal operaaion ......The inverW is operated using the start switch and 

frequency Sewng potentiometer connected to the inverter 
terminal Mock 

set from the PU  keys. 
PU operation ..............The inverter is started/stoPped and running frequency is 

W/extemalcornbined operation ..............The inverter is opemted using the PU and external switch 
and potentiometer. 

Thecombined operation may be performed in either of the following methods: 
1) The PU keys are used for start and s t o p ,  and  the external potentiometer is 

2) The erdemal switches are used for start and stop, and the  PU keys used 
used for fmquency setting 

for fmqumcy setting. 
The frequency may either be entered directly from the ten-key pad or by holding 

the [AI (or P I )  key* 

The required fundion can be read directly or rewritten ...... p.30 
Convenient functions 

All set value dear (initialization) ...... p.36 
Rewrite disable ............................... p.62 
Frequency meter calibration ...........p.43 
Reset selection ............................... p.61 

The operating status (e. g. output frequency, motor current, input power) can be 
c h e c k e d ,  and LO terminal states and up to e$m past alarm defMtions can be 
monitored. The inverter is monitored by either the inverter LED display,  PU main 
display or  PU l e v e l  display. 
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10.2.1 Operation Mode 
The inverter  has  four operation modes; operation by external input signals, operation by PU, PU/extemal  input 
signal  combined  operation  and  programmed  operation.  The  operation  mode  can be selected  (switched) be- 
tween  the  external  input  signal  operation  mode  and  PU  operation  mode by the mode select keys of the PU. 
The  other  modes  are s e l e c t e d  by setting in Pr. 79. Pr. 79 also  allows  the  operation  mode  to be limited  (fixed). 
The PU operation mode may be output as a signal (see Pr. 40). 

Factoty-Set Operation Mode 
When  the  input power is switched on (or r e s e t  is made),  the operation  mode is set  to the  external input  signal 
operation  mode. H e m ,  powering  the  inverter  up  makes it ready to operate  with  external  input  signals.  In  this 
state,  tum  on  the  start  signal  (across  STF/STR-SD)  to start operation. 

Limiting (Fixing) the Operation Mode 
The  operation  mode  at  power  on may be limited,  e.g.  operation  from  the PU is  enabled  at  power  on  without 
switching  the  operation  mode  with  the  PU's  mode  select  key. For f u l l  information  on  setting the operation 
mode, see page 69. 

Selecting the Operation Mode in the Factory-&t State (Pr. 79 setting is 0) 

U 

operation by PU 
I 1 

Re% the [PU opl key. 

[ C A r n N l  
Switching  between the PU  operation  and  external  signal  operation  must be performed  after  the  forward  (or 
reverse)  rotation  signal  of  the  PU  or  external  input  signal  has  been  turned off. 
This  switching  cannot be performed if this  signal  is on. 







-1 Change the pmceding d n g  ( 6 O H z )  to 4OHz and run the motor in the 
forward direction. 

[ 'I p': 

W D I  

[STOP] 

[ W R I T F  

previous set value is 
D I RECTLY 

5 9 . 9 9 H z  

( o - 4 0 0  40.OOHzI 

~ S T F  FWD  PU 

I - olooHz --- S T O P  PU 

This  value  changes  (re- 
duces) continuously while 
the m key is pressed. 

The motor starts. 
(1200r/min for the rF-pofe 
motor) 

The motor  stops. 

The set value is stored into 
the inverter memory. 
(Valid  anytime  afterthe [A] 

Note 1 : Holding down the [A] or m key gmdually increases the rate of change of the set frequency. 
Set  to the target value by pressing and releasing the key as required. 

Note 2: When  the frequency has been set to the required value,  the [WRITE] key  must be pressed 
to store me 881 frequency. 
(When the power is switched off or when the PU operation  mode is switched to  the external 
operationmodegndthenmvitchedback,thefrequencyretumstothesetvalueasithadbeen 
before the change (MHz in this example).) 

' ,  
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10.2.3 Changhg3he Monitor Screen 
The  inverter can be monitored  by  either  the LED (red  light  emitting  diode)  display  on  the  inverter,  the  5-digit  liquid 
.crystal  display  on  the  PU  (PU  main  monitor)  or  the  PU  level  meter. These displays  are selected by  the  following F 

method: 

1. Inverter LED display 
Setting  Pr. 51 on the PU  allows  selection frwn 16 types of data. 
For full information on the  setting  method, see the explanation  of  Pr. 51. 
Pr. 51 is factory-set to the output frequency display  (Pr. 51 =l). 

2. PU level meter 
Setting  Pr. 53 on  the  PU allows selection  from 15 types of  data. 
For full information  on the setting  method, see the  explanation of Pr. 53. 
Pr. 53 is factory-set to the  output  frequency  display  (Pr. 53 =l). 

3. PU main  monitor 
5 types of data can be selected in sequence  by  the SHIFT key  as  shown  below. 
Among  the  fnre  monitor screens, the  fifth  monitor  screen  (selective  monitoring)  allows  selection  from 12 types 
of data  such  as  the  frequency set value  and r u n n i n g  speed. 
Additionally,  Pr. 52 allows  selection  from  fourtypes of data  such as the  load  meter  and  cumulative  operation  time. 

0 For full information  on  the select items, see the  explanation  of  Pr. 52. 

4 
I 
I 
I 
I (SHIFT) I O T H E R S  I (SHIFT) \ A L A R M  HI STORY^ 

By pressing the (SHLFT) key, five types of data  can be called in sequence.  Press  the WRITE] key 
on  any  monitor scrwn to ertvlvays start from that  screen (first priority  screen). Example: By  pressing 
the [WRITE] key  on  the output voltage  monitor  screen,  pressing  the (m) key first calls the 
output  voltage  monitor  screen,  which is the first priority screen.  (The  sequence  of  screens  switched 
by  the (m) key  remains  unchanged  from  the  above  diagram.) 
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i 7 1  (HELP) [ V ] [READ] [WRITE] [ 
I seepag856. 

* For the items selectable, 

I Setting  example I Select  the  input  terminal  state  screen  in  the  selective  monitoring  mode. 
I - I 

[PU OP] 

(HELP) 

Hold  down (Sm) 

PU Scram Display 

I O T H E R S  I < H E L P > :  I 
(38) 

3 V o l t a g e  

1 0  T h e r m  O / L  
1 1  P e a k  I 

O S T F  ORL O M R S  
O S T R  ORM O S T O  
O A U  ORH O R E S  
O R T  U J l O  

Remarks 

The following operation can also be 
canied out in the external operation 
mode. 

Hold down ( m ) a n d  press [VI or 
[A] to advance or return the screen 
one  page. 

By pressing the (m) key,  the 
other monitor Screens can be called. 

Note 1 : In this  state, the UO terminal states selected here  are  first displayed with priority when  the  other operation mode 
is switched to the monitoring mode. (Refer to  the preceding page.)  When  first priority has been given to other 
data, press the WRITE] key with that  monitor screen  being displayed. The first priority screen then switches to 
that monitor screen. 

Note 2: When the selective monitor Screen is not the  first priority  screen as in the above operation,  the selected data is 
erasedfromthememoryassoonasthepowerisshutoffortheotheroperationmode(suchasextemaloperation) 
is selected. 
In this case,  the s e l e c t i w  monitoring mode must be selected again by  the above procedure. 
When the selective monitor screen remains as the first priority screen,  the s e l e c t e d  data remains intact in the 
-w. 



(3) ~ n g a n y o f ~ m o n i t o r i n g ~ W o r d m d r r " , ' 4 n o t o r ~ ~ , ~ i t i o n p u k s " , a n d  
"Cumulrrthro opwation time" 

When the Woad meter" or Wotor exciting currenr has been selected, the output current  monitor  Screen  is 
switched  to a corresponding  screen. 
When  the p i o n  pulse" or  'cumulative  operation  time" has been selected, the output vo#age~ monitor  Screen 
is switched  to a corresponding  screen.  When any of these  four  items  has  been selected, therefore, the output 
current  or output voltage  monitor  Screen  cannot be used. 

When 'load meter" or whenmpulse" 
%tor  exciting  cur- or  'cumulative opera- 
rent'  monitor  has tion  time'  monitor has 
been selected, this been selected, this 
screen is switched. screen  is switched. 

(First prtority screen) 
c M o N I T o R ~ ~ ~  7 ; - p i \  

--- S T O P   E X T  (43) I --- S T O P   E X T  I(&) --- S T O P   E X T  I (45) 
(outpa WU~W monitor) i(w current monitor) I :(Output voltage monitor): 

(Selective monitor) (Alarm code monitor) 

h 
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. .  

Screen Display in the Frequency "tot ing Mock 

,4 

: Allows 20 types of data (note)  to be monitored, e.  g. frequency, motor 
current, output arrent. 

in %) : Like the main monitor, allows 15 types of data  to be monitored in %. 
(Different data from  those  in  the  main monitoring can be selected.) 

1 

funeaionisacth/rrted. 

I n d i c a t e s  the operation 
I made. 

Indicates the operation 

S F  : Forward rotation RND : During forward rotation 
STFi : Reverse rotation REV : During reverse rotation --- : No command or STOP : At astop 

both ON JOGf : Durimforward ioa ooeration 

. . . - - - . I 

PU : PUoperatbn 
EXT : Extemaloperafion 
PUj : PUjog operation 
EXTj : External jog operation 
NET : Computer,  PC link operation 
PU+E : PU/extemal combined operation 
PRG : Programmedoperation 

. - .  
JOOr : During revers8 jog operation 

Note: For more information on the 20 monitor screens available, refer to  page 59 (monitor/output signal  selection). 

0 The following modes are displayed on the parameter unit: 

(Power 03 

External operation mode 

(2) Jog operation [at t ing ] made 

PU operation mode 

(3) Combined PU/exter- 
nal operation 

(4) Special operation 

.1 i 

Monitoring 
b (1) Direct in 

4 

Monitoring mode 

(2) Parameter  write 4 10 Output current peak 
(1) Parameter read 

Setting mode 
1 f monitor 9 DC bus voltage 
2 I monitor 
3 V monitor 11 DC bus  voltage peak 

I 4 Alarm history 12 Thermal bad factor 
(3) Graphicdisplaymode 

13 Input terminal monitor 
6 Regenerative  brake duty 14 Output terminal monitor 
7 input power 15 Frequency command 

- 
Help made ( s e e  page 34) 

(1) Monitoring (4) Parameter clear (8) Troubleshooting 
(2) PU operation 1) 0 to 899 clear (except calibration functions) 1) Motor  does  not  rotate. 
(3) Parameter 2)  A l l  clear (including calibration functions) 2 )  Speed does not  increase. 1 

1) Setting (5) Alarm history 3) Acceleratiorddeceleration time is long. 
2)  Parameter list (6) Alarm history clear 4) Output current is large. 
3) Change list (7) Inverter reset 
4) Initial value list 

I 
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By  pressing  HELP in any  PU  operation m o d e ,  the  inverter  gives  the  operation  guide. 

I 
I 
I (after  Pr.  number  setting) 

(4) IPU  operation mode] (M) + [Key operation explanationI 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

(1) Help  function  in  the  monitoring  mode 

Olnwatingd Wns -re 
This operation may be performed on (WP) ( M ~ R )  

PUscnsnDiaPby Remrla 

any monitor screen. 

(HELP) tt r e q u e n c y  

3 V o l t a g e  
4 A l a r m  H i s E l  (65) 

* Move  the  cursor  (indicated  by +) using  the [A] (or [r]) key,  then  press  the [READ] Key  to  select  the 
corresponding  monitor  item. 

* Furthermore,  press  the [WRITE] key  to  store the data so that  this  screen  is  displayed first in the  monitoring 
mode  after  the  monitor  screen has been switched to another  display  screen. 
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2) Help  function in the  setting  mode  (Part 1) 

P U - m Y  RWlWkS 

S e t  P r  . N O .  
F O R  P r . L i s t  

2 M i n . F l  
3 V F b a s e F 1  (67) 

Move  the  cursor (+) and press  the [READ] key to s e l e c t  any  parameter. 

3) Help  function  in  the  setting  mode  (Part 2) Operation  example  Pr. 0 (torque  boost) 

Opemting and Keying procedure 

/o 0 
PU Screem Display 

S E T T I N G  MODE 
S e t  P r  . N O .  
FOR P r . L i s t  

The function of the corresponding 
paramebar is displayed graphically. 

.k On  this  screen, press the SHIR key  to  graphically display the  parameter  of  the  next  number. 

4) Help  function  in  the  PU  operation  mode  (before  frequency  setting) 

(HELP) 

PU Screen Display Remarks 1 
D l  R E C T L Y  

(71) 

F s e  t : 0-9 
T h e n : W R I T E  

Key operation explanation screen 
0 To set the frequency (9, use the 

0 Then press the [WRITE] key. 
0 Furthermore press  the [FWD] or 

0 to 9 numeral keys. 

[REVJ key to start. 
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(5) Calling the  help menu 
Press  the key t w i c e  in  any operation mode to c a l l  the help menu, with whiCih.various functions can 
be executed. 

Help Menu 

Function Name 

1. MONITOR 

2. PU  OPERATION 

3. PARAMETER 

4. PARAMETER CLEAR 

5. ALARM HISTORY 

6. ALARM HISTORY CLEAR 

7. INVERTER  RESET 

8. TROUBLESHOOTINO 

-ription 
Displays the monitoring list (items). 

Informs  how to perform PU operation and PU-assisted jog operation via 
direct input (direct setting from the ten-key pad). 

Allows any of the following item executing methods to be selected: 
1) Parameter setting 
2) Parameter list calling 
3) Parameter change ljst (list of parameters which have been changed 

4) Initial value t i  (list of parameters  set at the factory) 
from the factory-set values) 

m e r  of the following two items can be selected: 
1) Parameter clear (returns all parameters to the factory-set values 

2) All parameter clear (returns a l l  parameters to the factory-set val- 
with the exception of calibration parameters Pr. 900 to 905) 

ues) 

Displays past eight a l m s .  

Clears the above alarms. 

Resets  the  inverter. 

The inverter dispteys the most likdy cam ot mismatch in inverter 
operation with operatiordsetting or the cause of inverter fault 
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Displays  only  the set values of  the  parameters  which have  been  changed from the  factoty-set  values. 

Operating and Keying Procedure 

m m [READ1 

= I  4 P r . C l e a r  @ (73) 

1 S e t  t i n g M O D E  
2 P r . L i s t  
3*Set P r . L i s t  

"-"/ S E T  P r . L I S T  

Help menu  screen  regarding the pa.- 
rameters 

Ontythe  parameters  which  have  been 
changed in setting are displayed on 
part of the screen. 
(The screen shown on the  left indi- 
cates an example of Pr. 0 whose 
value has been changed to P?.) 

Operations  in  the  help  menu  not  previously  described  will  now be described. 
(5) -1) Parameter  change l i s t  

c 

- 
I 

- 
(5) -2) Initial  value  list 

- 
- 

- 

DisplaysaIktafthefactory-setvaluesoftheparameters.Thisfunctionisconvenientwhenatypicalsetvalue 
is lost. 

Operating  and Keying Procedure RMlarks PU Screen Display 

3 P r . L i s t  
14  P r  . C I  e a r  @I (76) 

2 P r . L i s t  
3 S e t  . P r . L i s t  

] 4 * D e f . P r . L i s t j  cn) 

0.00 (78) 

0 T r g . B s t 1  
6 . 0% 

Enters  the  setting mode of the  param- 
eter  at  the  cursor position. 
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10.2.6 Troubleshooting 
Select  this  modewhen  the  inverter  operation appear8 faulty. The most l i k e l y  cause ofthe fault Ls displayed. 
This  operation  mode  can be selected  during the inverter  opemtion (PU operation, external operatim),  alarm 
trip  (protection  activated),  etc. 

Operating and Keying Prooedure P U S c n e n ~ y  

p p i l  2 U O p e r  

1 3  4 P r   P r   . C l e a r  . L' i  s t (94) 

6 A l a r m c l e a r  
7 I n v . R e s e t  

1 M . N o t  R u n  
2 M . S p d  E r r o r  
3 M . A / D e c   E r r  

Remarks 

Symptom menu. 
Move the cursor to the item matching 
the fault and press  the key. 

The  fault  on each dispiay screen  are  described  below. 

M.  NOT  RUNNING  (Motor  does  not rotate) 

The  inverter  has  alarm-tripped  (protection  activated),  resulting  in  output 
ALARM shut&. Press the [SHIFT] key  to  display  the  cause  of  protection  activated. 

I n d i c a t e d  
(97) 

I M .  NOT R U N N  I NGI The  main  circuit  power  of  the  inverter is lost, or  open  phase  has  occurred  in 

I NO 1 / P   P o w e r  
o r   P h a s e  L o s s  I the power  supply.  Check the power  supply. - (98) 
M . N O T   R U N N I N G  Both start signals STF and STR are ON or OFF. 
S T F ,  S T R  

b o t h   a r e   O F F  

The  output  shut-off  input  terminal  MRS  is  ON. 
MRS i s  ON 

The inverter  starting  frequency  (Pr. 13) set  value  is  higher  than  the  current 
S e t F c S t a r t F  

P r  . I 3  set  frequency. 
(101) 



AU i s  O F F  

M . N O T   R U N N I N G  
NO C o m m a n d  
F r o m  P U  

M . N O T   R U N N I N G  
M a x . F i < S t a r t F  

M . N O T   R U N N I N G  
EnableFR S e t  

S e e  P r . 7 8  

M . N O T   R U N N I N G  
C u r r e n t  L i m i t  
A c t i v a t e d  

<SH I F T >  

U n d e r  
PI C o n t r o l  

C S  i s  O F F  

The  current  input  select terminal AU remains OFF. (Not ON) 

Neither of the FWD and REV keys  are ON in  the  PU  operation  mode. 

The  inverter  cannot be started because the  inverter  starting  frequency  (Pr. 
13) value is higher  than  the  maximum  frequency  (Pr. 1). 

The  inverter  cannot be started  because  the f m a r d  or  reverse rotation has 
been  inhibited  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  because it is the  stop period in the 
programmed  operation  mode. 

The inverter is not statted because the operation of PI control  has  resutted 
in a  condition  under  which  the  inverter  need  not  be  started. 

Restart cannot be  made since the automatic  restart  after  instantaneous 
power failure select terminal CS is OFF. 
Currently it is assumed to be after instantaneous  power  failure  or in the 
commefcial power supply s w i t c t K I v e r  operation mode. 



M.SPEED ERROR (Speed does not metch the running frequency set  value) 

Since  the  running  frequency  set  value is higher  than  the  maximum 
S e t F M a x F l I F 2  frequency  (Pr. 1) set  value,  the  running  frequency  remains  at  the  maximum 
60.00 P r 1 / 1 8  

(1  10) frequency. 

/I (111) frequency. 

M . S P E E D   E R R O R  Sincethe runningfrequencysetvalue islowerthan  theminimumfrequency 
S e t F < M i n . F l  
6 0 . 0 0  P r . 2  (Pr. 2) set  value,  the  running  frequency  has  been  risen to the  minimum 

I M . S P E E D  E R R O R (  Since  the  running  frequency  set  value  is  within  the  frequency  jump  setting 
F j u r n p  W o r k i n g  
S e e  P r  , 3 1 + 3 6  

range,  the  running  frequency  has  jumped. 

The  current  limit function has  been activated and  forced  the  running 
frequency to reduce. Pressthe SHIFT key to  display  the  cause of activating C u r r e n t  L i m i t  

A c t i v a t e d  
(1  13) the current Hmtt function. 

The  operation  of  PI  control  has  caused the running  frequency  to be offset 
from  the  set  value. U n d e r  

P I  C o n t r o l  
(1 14) 

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

1 6 O I O O H Z + O  I 

t l  

StlI P v . O N ?  Q 
Set T o o  L o w ?  

P r . 2 2  E r r o r .  

Acceleration  time  set  value  (Pr.7)  is  displayed. 
Frequency  reached in the  above  set time (acceleration/deceleration refer- 
ence frequency, Pr.20) is displayed. 
Decekration time set value (Pr.8) is displayed. 
Frequency from which dsceleration is made in the  above  set  time (accel- 

(1 15) eration/deceleration reference frequency,  Pr.20)  is  displayed. 

Assumed  cause  of  longer acceleration/deceleration time  than  the  set  value 
is displayed. 

Stall prevention  function  (current  limit  function)  is  implemented. 
Set  time  is  too  short. 
Motor  load  is  heavy. 

(1 16) Pr. =(stall prevention  operation  level)  setting  error. 
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, I  

. . .. 

, 

M.Curr.High (Inverter output wmnt value is larger than m l )  

I n v . 0 u t p u t  
60. O O H Z  

1 0 A  2 3 0 V  

First,  the  running  frequency,  output  current  and output voltage  of  the 
inverter  are  displayed. 
Press the (-1 key to  display  the  assumed cause of large output 
current. 

Is the motor  a  special  motor other thanthe general-purpose  3-phase 
induction  motor? 
If s o ,  reduce the toque boost set value. 

Related  parameters : Pr. 0, 3 8 , 4 6  

Is the  motor  a constant-toque motor  (motor  for  inverter)? 
M o t o r ?  If s o ,  reduce  the toque boost  set  value. 

Related  parameters : Pr. 0, 3 8 , 4 6  

t J 
S e e   P r . 0 . 3 8  

Since  the  torque  boost  set  value  may be inappropriate,  check  the  following 
relevant  parameters: 

Related  parameters : Pr. 0,38,46 

V / F  S e t t i n g  
E r r o r ?  
S e e  P r . 3 . 1 4 .  

P t 9 P t 9 
1 Since  the V/F pattern  setting  may  be  inappropriate,  check  the  following 

relevant  parameters: 

(121) Related  parameters : Pr. 3,  14,  19,  47 

The load  may be too  heavy. 
L o a d  T o o  B i g ?  An  open  phase  may  have  occurred  between  the  inverter  and  motor. 
OutPut 
P h a s e  L o s s ?  

I If the  fautt  could  not be identified  by  the  above  operation. 

I l n v . 0 u t a u t  If  the  cause of the  fautt  could  not be found in the  inverter,  the  current  running 
6 0 .  O b H Z  

1 0 A  2 3 0 V  
frequency,  output  current  and  output  vottage  are  displayed  on  the  screen. 
Press (m> to  display  the  relevant  assumed  cause. 



10.2.7 -0t-l- 
The MT-A Series  inverter  provides  the paramtm required to -01 the kwerter of the largecapacity motor. 

(1) Hold  time  for  starting  ([Pr.] 65) - 
If GD2  is  large  when  blower  or  large-inertia  load is started, some time is required  from  the start at the start 
frequencyto the s.&& operation. Since the acceleration (frequency  rise) is started from  the stable state,  the  start 
frequency  is  held  for  the  time (0 to 10.0  seconds)  set  at  [Pr.] 65 soon after  the start. 

(2)  Optimal V F  pattern  setting  ([Pr.] 140) 
On  the  fan,  pump  and  other  load  in  which  the  necessary  load  vanes  in  proportion to  the  square of the  revolution 
speed, it is  thought to select the  voltage  which  is  lower  than  that  for  constant V/F, reduce  the  iron l o s s  and 
increase  the  efficiency  accordingly as the revdution speed drops. 
(Effecitve  for  the  motor  of 8 or  more poles.) 
For  this  purpose,  the  parameter  [Pr.]140  is  used to  optimalize  the V F  pattern.  (Refer to P51.) 
Sometimes  effective  for  noise  reduction. 

(3) PWW  mode  change pr.172) 
In  order  to  reduce  the  keen  noise  offensive  to  the  ear  from  the  motor  noise,  set  1  at  [Pr.]72. 
In  order to  further  reduce  the  noise  at  the  low speed by the  sine  wave  filter  (optional),  set 2 at [Pr.]72. 
(When  the  sine  wave  filter  is  not  provided,  don’t  set  2  at  [Pr.]72.) 
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10.2.8 Calibrating the Frequency Meter 

The PU allows  the  calibration  (adjustment)  of  a  meter  connected  across  the  meter  connection  terminal FM-SD 
or AM-5 of the  inverter. 
When  a  digital  meter is used,  the PU allows  the  frequency  of  the  pulse  train  output  signal  to be adjusted  (across 
terminals FM-SD). 
(1) Calibration of the FM-SD output 
Preparation (1) Connect  a  meter  across  inverter  terminals FM-SD. (Note  polarity. FM is  the  positive 

terminal.) 
(2) When  a  calibration  resistor  has  already  been  connected,  adjust  the  resistance  value  to  zero 

or remove  the  resistor. 
(3) When 1 or 2 has  been set in Pr. 54 to  select  the  running  frequency  or  inverter  output  current 

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 1440Ht normally  makes  the  meter  full-scale. 
* The  motor  need  not  be  connected. 

Operating  Procedure (The  following  example  indicates  that  the  meter is calibrated to the  running  frequency 
of 60Hz.) 

Set the running frequency. 
0 0 (WRITE) 

0 

Adjust the frequency meter reading to 
a  predetermined  position using the 
[A] or m key. 

( j )  

PU Screen Display 

R u n   I n v e r t e r  
S e t  + O . O O H z  

(1 24) 

9 0 0  F M  T u n e  
R u n   I n v e r t e r  

(1 25) 

9 0 0  F M  T u n e  
M n t r F  60.00Hz 

M n t r F  6 0 . 0 0 H z  

i 9 0 0  F M   T u n e  
C o m p l e t e d  

< M O N  I T O R >  
(128) 

I I I I I I I I I I I I I I I I I I I I I I  1 

Remarks 
~~~~ ~ ~ ~ ~ 

,The current PU set frequency is dis- 
played. 

Forward operation is  performed at 
WHz. 

The frequency meter reading moves. 

Calibration is complete. 

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 selected by the above operation. 



(2) calibration of the AM-5 output 
Preparation (1) Con&  a  meter of 0-1 OVDC across  inverter  terminals AM-5. (Note the polarity. AM is the 

positive  terminal.) 
(2) When 101 or 102 has been  set  in  Pr. 54 to select the  running  frequency or inverter output 

cunent as the output signal,  preset  in  Pr. 55 or Pr. 56 the  running  frequency  or  current  value 
at  which the output signal  is 1 OV. 

Operating Procedure (The following  example  indicates  that the meter  is  calibrated to the running  frequency 
of WHZ.) 

Opemting and Keying Procadure 

Set the running frequency. 
(8 Q c m 3  

0 

Adjustthefrequencymeterreadingto 
a predetermined position using the 
[A] or m key. 

(WRITE) 

-~ ~~~ ~~ 

PU Scm Display 

901 AM T u n e  
R u n   I n v e r t e r  
S e t  + O . O O H z  

pK iE i l  
M n t r F  6 0 . 0 0 H z  

L-WR I T E > P U  I(132) 

M n t r F  60.00Hz 

901 AM T u n e  
C o m p l e t e d  

<MON I T O R >  

rwzl 1 1 1 1 1 1 1 1 1  1 1 1 1 1 1 1 1 1  

R.merks 

The cumnt PU set frequency is dis- 
played. 

The frequency  meter reading moves. 

Calibration is complete. 

Note: This calibration (Pr. 901) is only valid when any of 101 to 103,105 to 114,117,118 and 121 has been set in Pr. 
54 to output a signal to terminal AM. When any  other value has been set (signal artput to terminal FM has been 
selectedin Pr. 54), the abeence of  Pr. 901 is displayed on the screen  as soon as this  parameter is selected by the 
above  operation. 

Y 

c 
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10.3 Parameters 
puemeterust 

1  Maximum trequency limit Max.  F1 0 to MHz 
2 Minimum frequency limit Min.  F1 0 to 120Hz 

e 3 Base frequency VFbase F1 0 to 4ooHz .- 
4 4 M ~ l t i - s p e e d ~ W ~ ( h i ~ h s p e e d )  Preset F1 0 to 4ooHr 

' 0.01Hz  49 

5 

4 MuMapesdsetbing(lowspeed) 6 

- 0 to 4ooHz Prewt F2 M~M-speed ~thg(MSpeed) 5 
.~ 

.- 
Preset F3 0 to 4ooHz 

7 

0.1 =. oto lo=. DC Br. T DCinjectiibrdmopentbntime 11 
0.01 Hz 0 to 1 x K l z  DC Br. F DC iniectjon brake optation f r e q u s o c y  10 

0.1A 0 to 3800A S e t  THM Electronic mennal On relay 9 

0.1/0.01 scn. 0 to 36Wo to 360 sec. D e c .  T1 D.cd.rationtime 8 
0.1/0.01 sac. 0 to 3600/0 lo 360 sec. AIX. TI Accdefationtim 

3oHz 
1OHZ I 

12 

SHZ 0.01 M oto4ooH2 JoaftWWfW I JOGF 15 
0 1 0, 1 I 2.3 Load VF Applied l o d  selection 14 

0.5HZ 0.01 M 0 to MHz StPrtF stutingtrequency 13 
1% 0.1% 0 to 30% Dc Br. V Dcinjedmbnkevdtage 

' 51 

16 
17 

15 8 W .  0.1/0.01 sec. 0 to 3600/0 to 360 sec. JOGT Jog ~ o n / ~ t b n  time 

9999 0.1 v 0 to lOOoV, 9999 V W V  B a s a f r e a u e n c v ~  19 
86H2 0.01 Hz 0 to 400Hz Max. F2 High-speed maximum frequency limit 18 

0 1 0 ,1 ,23  xxj/oH External thermal On d a y  input 

x )  

lZQ% 0.1 % 0 to 120% stll Pvl stall prevention operptioo level 22 
0 1 0,1 Incr. T Accelera!ion/bleration time irmemnts 21 

52 m 0.01 Hz 0 to 4ooHr F Acceleratiauciecelention rebencefrequency 

23 8999 0.1 Sb 0 to 120%, 9999 Stll RR High speed stall prevention eperation l e v e l  
24 

Mul-speed Wtiw (speed 6) 26 
Prsurt F5 MUM-speed Wtim 5) 25 
P m t  F4 Mul-speed sening (speed 4) 

0 to m z ,  9999 0.01 Hz 9999 
Pmet F6 

2S 
29 

0 1 0, 1 Pro. C m p  Multi-speed input corrpensation 

F jump 1B  Frequency i u r m  1B 32 
F  jump  1A Frequency jump 1A 31 

0 1 0, 1 Br. S e t  External brake resistor seleaion 30 
0 1 0, 1,2,3 AeEIDecP A c d e m t i ~ t i o n  panem 

. - .  . 
33 1 Frequencyjump2A [ Fjump2A 
34 I Freauencv i u m 2 8  I F h Z B  

- .  

O t O 4 o o H z , 9 9 9 9  0.01 Hz 
I ,. r - -  

35 
F jump 38 Frequency jurm 38 36 
F jump  3A Frequency  jump  3A 

< .  

9999 

54 

. , . . .. , 
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11. EXPLANATION OF THE  PARAMETERS  Pr. W r .  6 
: 

11.1 Functions of the Parmeters 
Pr. 0-Pr. 6 
Note:  Parameter is abbreviated as Pr. 

setting torque boort(mmurl) be set to  any value from 0-400Hz BccaFding to  the  motor  rating. 

Motor  torque  in the low-frequency range can be adjusted to  the 
Setting Pr. 19 (base frequency v-) enab&s optimum  use of 

load. the motor by settlng thk Pr. to the motor fated voltage. For 
exampk,thiskmctbnisusefulwhenusirgamotorwitharated 

b 
I voltage of 4OOV wlth a 44OV power supply. 

Note 1: 196 of factory-setting (manual torque boost). 
Note 2: When  Pr. 80 and Pr. 81 have been set to select Primary 

Magnetk flux Control rode, there  is no need  to set this 
parameter. 

.. 

When  Pr. 19 is set  to r a t e d  motor  voltage,  an  overcurrent  caused 
by excessive motar actkrity cen be prevent4 when  regener&on 
occurs or when  the supp(y voltage fluctuates. 

t ~Wm~- fwJ-=Y 
10% 

MBrrmquny 4mHZ 

In  general, it is  important to set Pr. 3 and Pr. 19 to rated motor 

P 

B 
5 
a 
h 

(low 
I m )  

Note: To set a frequency of WOHZ or more. use Pr. 18. 

49 

I Pr.  251  5th Mul-speed setting 

6th  Multi-speed seeing 

Input terminals RH, RM, and RL alone or in combination are  used 
to select each speed. 
Each  preset speed can be set to  any  value  between 0400Hz 
during  operation of the  inverter.  The speed can also be set by 
using the '[A] m" keys. 
UptolOspeedscanbesetbycombiningtheseparamemrswith 
JOG frequency  (Pr. 15), upper  limit frequency (Pr. l), or h e r  
limit fresuency (Pr.  2). 











J To avoid resonance during operation due to mural vibration of 
mechanical s y s $ m ,  resonant frequency can be junped.  
Three jump points can  be set, and the  jump  frequency can be  set 
above  or  below each jump poRn 
A frequency reference command within the frequency jump  range 
will result  in  operation  at 1 A, 2 A ,  or 3A (below  the junp frequency 
range). 

38 

3A 

2B 
2A 

18 

1A 

~ ~ ~~~ ~ ~ ~ ~~ - -  
FrsqunSlw( l ingW 

Notes: 1. When the value "9999" is set (factoryaet value), 

hequency jump is not  executed. 
2. W h e n P r . 2 9 i s ~ t o 3 ' , R . 3 3 - P r . ~ 6 a r e e d t o  

the b;rdJash correction setting fundion. (Pr. 31 and 
Pr. 32 remain vald as the frequency jump  function.) 

3. The  operating  frequency  within  the setbjno range  is 
applied to Jump during accelerabionMeceleration. 

1Pr. j  amng speed idcation unit 

Theoperatingspeedofamachinecanbemyedonthepanel 
as the machine is operating. The speed can be displayed  on  the 
LED's of the inverter as well  as  the  main  monitor  of the parameter 
unit  (PU). 

Set  the speed indication unit according  to the nwnber  motor 
poksoranylinarpmcme~.Foralinearprocess 
variable, the value  set wiil be the value  displayed  at 60Hz output 
T h i s s e t t h g b v l l i d o n l y w h e n t J w ~ L E D ~ o r P U  
MainDispleyhasbeensekctedforoperetionopeedindicotion 
(see Pr. 51 and Pr. 52). 

R.37smtvllw 

2 -  10 

11 - 9998 

J ow-PrPodIndl#tkn 
*Thesetvalueisthenumberofpdesofthe 

*Therotationspeedofthemotoris 
motof. 

displayed.  Example: For the set value of 
"r,36cKYrpmisdi#ayedat60Hz 
Outprt. 

*TheJmtvPluebthemrehinespeedfor 
60Hz operation Example: For the  set 
value of 950. ( m w m i n ) ,  "950" (without 
theidWhunit)bdispleyedat60Hr 
output 

Notes: 1. Only this Pr. can be set in linear process variable  units. 
Use the frequency unit (Hz) to set other frequency 
related parameters. 

2. In VF Control mode, the motor rotation speed is  ouput 
frequency and does not indicate  the real rotation s p e e d .  

When Pr. 80 and  Pr. 81 have been set  to select Primary 
Magnetic f lux Control m o d e ,  the rotation speed is 
calculated based on an estimate of the  motor  slip  value. 

3. The  factory-set  value is "4. (1800 r/min  is ind i ied  at 
the 60Hz operation) 

1- -1 amng automatic toque mst 
1 P r . J  ~ o m a i ~  torque boost 

[E\ ~utomahi~ torque boost activation  level 
This  function  detects  load  current and automatically  adjusts the 
output vottage of the inverter in order to increase the  motor's 
torque  output. 

I FuE!#r I 
Boost  compensation  value (96) 

Normally set 1000/o to  operate  the  automatic toque 
boost. 

38 0: automatic  torque boost disable  (factory setting) 

Current level  at whii the  automatic  torque  boost  is I 39 1 activated (A) (Normally,  set OA for  this  parameter.) 

- 4  

? 

I 

I ' 
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Set  the  monitor and output signal to the appropriate number 
selecting  from  the 21 s i g n a l  types Wed b e l o w .  
There  are two types of omut signals: the FM terminal which is a 
pulse  train  output and the AM terminal  which is an  analog  output. 
Select either of the Iwo in accordance with the  set  value  of Pr. 54. 
Factory-set  values  Pr. 51 :I (The Alarm code is automatically 
displayed  when  a  failure  has occurred.), Pr. %ao, Pr. 53:1, 
Pr. 54:l. 

.. .. _ _  .-.-... . , , . .  

Note:  The load meter vaiue is  indicated  in %, with the current  value 
setforPr.58represenbing100.k. 
Select signals  from the frequency  set  value  to the output 
terminal status of the  PU  main  monitor  by selecting 'other 
monitor"  of  PU  Operation. 

** Motor  torque  display  is  valid  only  when  in  the primary 
magnetic  flux  control mode.  

*** Full-scale  value  indication  is  based on variable torque 
inverter  rating. 

~ ~ ~ S e t H W ~ W ~  

Frequerq monitor reference 

1 5 6 1  Current  monitor  reference 
S ~ t h e ~ u e ~ ~ c ~ e ~ ~ t o ~ u ~ ~ a r ~ ~ ~ ~  
indicate  when  frequency or current  is selected to indicate the FM 
terminal, AM terminal, and PU  level  meter. 

I t  I 1  

Note: A monitoring  function  marked 'N" cannot be selected. 
Note: After setting "0" for  Pr. 52 (PU  main mitor) ,  the monitor 

signals  can be selected. To display  sequentially, use the 
SHIFT key. ("0' is  the  factory-set  value.) 

57 

Notes: 1. The maximum  pulse  train  output  at  the FM temtinal is 
2400Hz. 

2. The  maximum voltage at the AM terminal  is 1OVDC. 



[pr13T1 ~estart  axsting time after an  instantaneous 
per failure or switching across the line 
operation. 

I Pr. 58 I ~ i s e  cushion time for automak restart. 
This function allows the  inverter to start into  a  spinning  motor. 
Pr. 57 (free running t i m e )  

0,a.l to 3(r I enrbbd I 
Free  run time meaning time taken until the control restarts  after 
reset. 

WhenPr.57issetto'O',thefreeRnningtknek~tto 
5 s e c o n d s . l ? l i s s e t t i l l g i . S ~ ~ ~ g e n e r a l *  
However,  the time can be adjusted within  a range of 0.1 to 30 
secondsaaxdingtotheinertiadtheload(GDI(WK2))andthe 
magnitudeoftorque.(Thesrstem~atthistimeiftheload 
quickly decelerates to 2M within the time set with Pr. 57.) 
~thissettingisappliedtoaloadwithahighrateofdecelera~, 
overcurrent may occur.  The  unit  must  then be reswed after it 
has stopped. 
Pr. 58 Setting of OW vow ( r i  t m e )  

In  general, setling this parameter to 0.5 mcmds (the factory-set 
value)  is enough for  operation.  However, the wtput vottage rise 
time at restart contrd can be adjusted in the range of 0.1 to 
5secondsaccordingtethevaluedtheloadreq~rements/ 
specifications  (inertia or torque). 

~]~1sekctinonfj#wng~ 

Setbngul"orr'forPr.59enablsachangi~oftheRHand~ 
terminal functi i  to the remotely set input functions. 
The  functions equivalent to those of the remote setting box 
FR-FK  of the FR series setting box (optional) can only be 
obtained by setting the parameters. 

I memtbll 1 -. I 

. .  

0 X 
1 0 0 
2 0 X 

X:Ndavailpble 0 : A v a i W e  

If the amit between  the  RH  and SD terminals or  between the 
RMandSDterminalshasbeenopefedforone~ormare, 
the set value of operat ion frequency at  that time is stored  in 
memgr. After the power is twned off and then turned on  again, 
operation is resumed at this set value. 

RH Keep the wiring  distance 
RM within 30m. 

4 

Note: The aaderation/dederation time 
will the longest set values for Pr. 44, 
Pr. 45, Pr. 7 and  Pr. 8. 

'+ 

s 
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0 Pr 60 Intelligent moda wkctkn 
(Available in the near  future) 

By selecting this  parameter, the lnverber is automatically dusted 
asiftheappropriatsvahrehedbeensetineachparameter, 
without needing to set the acdmtbn  and  deceleration times 
and V F  pattern. This operation mode is rrseM when it is desired 
to perform operation  immediately  without making fine parameter 
Settings. 
The  inverter  automatrcally selW appropriate parameters. 

/’ 

1 - 1  
R. 7 
R. 6 

Notes: 1. When  more  accucate control for epplbatkn is required, 
set parameters  manually. 

2. Because of the learning system, this mol Is not mild 
the first t i m e .  

3. When  the  Primary Magnetic Flux Cwrtrol has been 
selected using Pr. 80 and Pr. 81, the energy-saving 
mode and  lift  mode  need  not be set. 

4. If intelligent  operation  is performed using  a motor having 
a  larger capacity than  the  inverter c a p a d t y ,  overcunent 
alarm may occur. 

5. I f  an o v a  (ON) bip has ooamed during 
operation in the optknrm ~erat iorWecdemtion 
mode, reset  Pr. 8 (deceleration time) to a slQMy larger 
value and restart  operation  in this mode. 

6. Whenanyoflto6hasbeensetinPr.60,h 
pararnetem  dedicated  to  intelligent mode Pr.  61  to 64 are 
Valid. 

Pr.  61  to 64, which need not be set  unless required, may 
be set  to improve wormance. Set 0 in Pr. 60 to 
automatically  set  Pr.  61-64 to 9999 (factory setling). 
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I Pr.  69 1 Erase displaV of no. of retry  executions 

Retry is a function that makes the hverter a u b f W i d l y  raset the 
inverter alarm. restart and uWwe operations. 
YoucansetPr.67tothenumberof~tobemodeafteran 
alormhasocarned. 

R. 67 Sanw 
Re(ryisnatmede. 0 (Factory-set value) 

No.dntrkr 

1 to10 1 toior6tries 
I 

YoucansetPr.68tothewaittimeneededaftertheinverter 
alarm  Is issued and befwa restart is executed. When 3999" (the 
factory-set value) is used as the set value, the inverter will not 
execute  a retry function. 
You can see the accumulated number of restarts made by  retry 
by  reading  Pr.  69. The set value of "0" erases  this  aggregate 
number. 

Notes: 1. The inverter automaticalty statis operation when the retry 
wait time set for Pr. 68 has elapsed.  When this function 
is act ive ,  the operator  should be aware that the motor 
may start unexpectedly! 

2. When the reset function is activated before restart. 
accumulated d a t a ,  such 85 data of the  electronic t h e r m a l  
and the  utilization  rate of regenerative  brake, is not  reset 
(in the different  manner as by  pcmer-on  reset). 

W. Variable Toque A p p l i i  C T  Constant Toque Application 

mJ ch.nging of PWM m ~ d a  

fheMT-AseriesPWMmodecanbechan~dbyusingPr.72 
when trying to reduce the audble swnd from motor. 

Pr.72setv8w pwymode 
0 

S i w a v e  f i b  epplication 2 (Note 1) 

Aaustic noise tuning 1 

No acoustic noise tuning 

Notel:Whentheoptionalsine-wave~isused,setZatPr.72. 
Here,  operation is impossible at 6oHr or m e  when 2 is set 
at  Pr. 72. 

Note 2: With the opthal sinsweve filter, next largest inverter  for 
the motor rating  should be selected. 

Frequencycommendv~rangesdect ion 

S~theinpRspecihcab;onstorte~nalsland2endusethe 
owtitiefunction. 

>- 
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pq-j 0 to 1ov 
O t O ?  10v 

0 to 1ov o t o i 5 v  

OtOlOV OlOilOV 

'1: Terminal 1  (auxiliary  frequemy setting input) is added to the 
main speedsetting signal at  terminal 2 or 4. 

'2: When override is selected, terminal  1  or 4 will be the  main 
speed-setting signal, and terminal 2 w i W  be the override signal 
( 5 0  to 150%  at 0 to 5V or 0 to  1OV). 

'3: Frequency command signals  with  a negative polarity  cannot be 
accepted. 

Notes:  1.  When "the maximum output freqw a! the  maximum 

/ frequency voltage (or current)  input signal" is c h a m  
calibrated,  set  Pr. 903 (Pr. 905 for  current signal). In this 
c a s e ,  it is not necessary to  give the voltage (or current) 
signal to the inverter.  Just setting Pr.s works. setting of 
AccellDecel time is  not  affected  by the setting of Pr. 73 
because  the acceVdecel time is defined  by the slope 
from zero Hz to  the  setting of Pr. 2 0 ,  accel/decel base 
frequency. 

2 . 0  shows factory setting. 

* Y o u c a n s e t t h e ~ i n R l t e r c o n s t a n t o f t h e i n p L R ~ a f I h e  
external v w e  or current frequency setting signal. This function 
is effective  in  removing noise from the frequency-setting circuit. 
If stable  operation canml be obtained due to the Influence of 
noise,useahigherfJtertimewMtantThehigherthesetvakre, 
thelovrertheresponss. 
~pr.~1~~rmctiOn~on 

The  Reset  function  (terminal RES) can be set  to allow for reset 
anytime or only at alarm occurrence. This  Pr. can also be set to 
cause an inverter  alarm  stop when the  PU is disconnected. 

Set  value 0 Resetinputisahwaysenabled 
(the fedoyeet value).' parameter unit 
Re6ethputifenabkdoclly is remared, 

Set  value  1 

inverteroutpdisshutoff. functionis-. 

EDdirpey-w Resetinputisenabled 
d i s c o m e d a l ,  the inverter 
Whenttwparome(erwrilis R w t h p u t i s * a ~  

conbhrues. activated. 
operation when the protective  function is 

Set  value 2 

~etva1ue3 ~~~~ onlywhentheprotective 

When the circuit  between the RES and SD terminals is turned on 
during operation, the  inverter  output  is shut off, the contents of 
the electronic thermal OR and  regenerative  brake  utilization rate 
are  reset, and the motor  coasts. 

Whenanalarmarises,thedetailsofthealarmcanbe~ut 
through  the 4-bit digital signal at the  open  collector output 
terminal. when programmed operation has been s e l e c t e d ,  this 
function  displays the operation blodc selechbn. 

gmaet By output terminal acsigrent (Pr. 40) 

1 Alm 

Normal operation .............Same as setting 0 
codebit0 codebe1 codebit2 &bit3 

A t a r m A t a r m  Alarm 

When an alarm arises ....... Alarm code signal 
2 

3 
theseaMd thethird ouQut 

at time up 
operaains operating operatins 
thefirst 

operation output) 

Note 1 : For  the  contents  of the alarm  code, see page 26. 

QOUP group  group 
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stopped (the facbryd -1' 
1  P@rmwtermite'disabled" 
2 Paraieter write als~ ena#ed & r i n g , o p e r a t ~ * *  

Pr.51-Pr.56,whichprethepammtws~toUwthmonitor,  
can be  set  at  any time. 

** Pr. 77 and Pr.79 (operation mode s e l e c t i o n )  can be set. 
*** Pr. 22, Pr. 23, R. 48, R. 49,  Pr. 60. Pr. 66, Pr.  71, and Pr.  79  to 

Pr.81camotbemittenwhentheinverterisoperating. 

pq781Mlnmpnmbion- 
.e SetthiiparrrmetertoprcrmmproMemswithmwseoperation 

due to incorral statt signal inputs. 

I ~ v a l u e I  Dkbctknofrotr5kn I 

I 1 

p] No. of poles of the apprimotor 

ThiscontrdmodeisappliodyforMt&s&bhi'sstandard 
squirrelcage induction mow. 
TosekctPrimaryMagneUcRuxControlrode,setthecapao#y 
of the motor to be applied and the number of poles (2,4, or 6)  of 
the mc4or. To use a constant torque motor, set Pr.  71 (applicable 
motor  selection) to "21 ". 
whenmotor'sperformanceisnotsetisfied,setperametersusing 
reference sheet. 

Note: To apply  Primary "jc Flux Control  mode, the folkwing 
motor c o n d i i s  must be met: 
1. Themotorcapacityisequaltothecapacityoftheinverter, 

or no m e  than one rank below the invefter capacity. 
2. Themotorhas2,4,or6pdes. 
3.Simachineoperation(Oneinverteriscomectedwith 

only one motor.) 
4. OutpRfrequencywiimtahvaysbethesameastheset 

frequency. 

5. Up to 1OOR @Om) of cable can be used. Satisfactory 
operation may not be obtained if the above conditions are 
deviated from. 
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TheparameterunitcanbeusedtocalibratethemeterconnecDed 
to the  FM  terminal. This calibration  function b common b all 
monitors selected for Pr. 54. 
Terminal FM has  a  pulse output as illustrated below. When Pr. 
900 is set, the parameter  unit  can be used to  calibrate  the  Scale 
of  the  meter  connected  to the inverter,  eliminating  the  use of a 
calikation resistor. (For details  of the  calibration  method, refer to 
the  instruction  manual.) 
Meter type: (1 mA full-scale  analog  meter) 

y*r Q p :  
(lKA*Ikcl*urbp.mr) 

11 

P I  

P u b  W TI: Adjusted by Pr. 900 
P u b  width T2: Set ty Pr. 55 
(Valid only for frequency monitor) 

Marritarbyusingthedigi&dindi 
Pulse train output at  the FM terminal can be used for  digital 
disphy by the digital  counter. The full-scale value described at 
Pr.54provides1440HzouipuLWhonyourelecttheoperatbn 
frequency  from monitor item. the rate of output frequency  at this 
FM terminal can be set  for  Pr. 55. (Digital indicator) 

Note: The factowset W e  provides the full-scale value and 
1440Hz0fFM~trequencya!BoHzand1mA.  

tcnmimlmoutputmtion 
TMohnctionisuredforcaabntion~Pr.54hasbnnsetto 
101-118toselectanelogoutputtoAMterminal.Asdescribedat 
Pr. 5 4 ,  the value has been  factory-set so that 1OVDC output is 
obtained with each  monitor  item  in  the  full-scale state. W~ this 
parameter, you  can  adjust  the  output  voltage  rate  (gain)  to 
graduations  of the meter. Note that  the  maximum output voltage 
is 1OVDC. (For details  on  the  calibration method, refer to the 
instnrction  manual.) 

wl mas for  frequency  reference  current ~ i g n a ~  

( P r . 4 0 5 1  Gain for frequency  reference  current signa 
You can set any value  for  the  level of output frequency  to  the 
frequency setting signal (0 to SVDC, or 0 to lOVDC, or 4 to 

m). 

t 
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1) Setting the  frequency and rotation  direction 
PUaCn3mQirplry 

201 SetPRG 1 
Direction Rotation  direction-1:  forward  rotation, 2: reverse  rotation, 3 and up: error 

3 0 .  OOHe 0: stop 
Fmquency-O.lHz increments 

To meke a s t o p ,  write 0 in the rotation  direction and frequency. 

To select the time of day unit, use parameter Pr. 200 (programnod opwaikm 
minute/second selection). 

(0 to 4ooHz) 

whennosettingiss,set9999. 

2)  Setting  the time of day 
PUSaeendisplay 

201 SatPRG 1 
Direction 

Timc 
3 0 .  O O a X  

Hour  Minute :n units of minutes  Pr. 200 = 1,3 
Minute seoonb--in units ol SBcOcIQ Pr. 200 = 0,2 
* A n e r r o r ~ L # l ~ k ~ ( i n e x c e g s o f J 9 m i n u t s s o r 5 9 s e c o n d s ) .  
When no setting is made, set 9999. 

3)  Setting  example 

Operation pattern 

Forward 
rotation 

35Hr 

t 
4 

2oHz 

4 10l.h 
0 .  1 3 6 7.30 9 

Tmeofdayt  

Reverse 
rotation 

30Hz 

No. 1 Forward  rotation 20Hz 1 o’clock 0 minutes + Pr. 201 1,20,1 :00 
2 stop 3 o’clock 0 minutes + Pr. 202 0, 0, 3:OO 
3 Reverse rotation 30Hz  4 old& 0 minutes 4 Pr.  203 2, 30,4:OO 
4  Forward  rotation 10Hz 6 o’d& 0 minutes + Pr.  204 1, 10,6:00 
5 Forward  rotation 35Hz 7 o’clock 30  minutes + Pr.  205 1, 35,7:30 
6 Stop 9 o’clock 0 minutes + Pr. 206 0, 0,9flO 
The  time of day is 0 when both the  start  signal  and  group s e l e c t  signal  are  entered. 
No setting  is  made  when  either  the  setting  or time of day is 9999. 

65 



OPERATION  USING  THE PROGRAMMED =RATION FUNCTION 

4) Reference time of  day 
Programmed  operation  is  performed  under  the  control  of the internal  timer (RAM). 
i)  The  timer  range is 0 to 99.59. 

When  Pr. 200 = 0, max. 99 minutes 59 seconds 
When Pr. 200'0 1, max. 99 hours 59 minutes 

ii)  Resetting  the  reference  time of day 
Cleared by the  timer  reset  terminal,  inverter  reset  terminal  or poweroff. 

iii)  The  reference  time of day  can be set in PR.  231 if required. 
Can be used  for  synchronising]  to  the  time  of  day. 

iv) When  Pr.  200 = 2 or  3,  the  reference  time of day is  displayed  instead of  voltage  monitor. 
v)  Timer  accuracy 

Instantaneous  error f 0.1 6s 
Accumulative  error  (50ppm  according to the accuracy  of  the crystal oscillator) 
MT-A  independent  Error of max. 4.5s per day (24Hr X 60 X 60 X 5Oppm 4.32s) 

(3)  Input  terminals 
The following  terminals  are made valid and  invalid when  programmed  operation  is  being  performed with 
Pr. 79 = 5 (programmed operation): P 

RES 
MRS 
RT 
OH 

AU STF 

STOP STR 
No. 2 RH 
No. 4 RM 

No. 1 RL 
JOG 

(4) Mode  switching 
When  the  programmed operation start signal (STF) or  timer  reset signal (STR) is on,  switching  between 
the PU  operation  mode  and  external  operation mode cannot  be made. 
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11.2.2. Detalled Description of the Functions 
1) Parametersused 

No. F-ry Unit Range Nam 
S.ltw3 

Remarks 

O - m i n W ~ ~ m o n i t o r  
Programmed  operation 1 - o'cloddminute uniVvoItage monitor 

Pr.200 lo3 MinWsecond selection 1 0 
3 - o'clcddminute  uMreference  time of day monitor 
2-minu~mcmduni~eterencetimeddaymonitor 

1 Rotation direction 0 - stop, 1 - forward rotation, 
Pr. 201 

Set frequency - Program setting to 230 Minubor oto40Uiz 0.1Hz O b *  Programmed operation 2 - reverse  rotation 

o t 0 9 9 s  Tm of day 9999 : no setti- - 
Pr. 231 Current  timer t imeofday setting (RAM) 0 0 to 9959 Timersetting 

When  the  setting  of Pr. 200 has been  changed  independently,  the  units of Pr. 231 and Pr. 201 to 230 
chanae. 

The  numerals do not change. 
,When 2 or 3 is set in Pr. 2 0 0 ,  the reference  time-of-day  monitor  screen  is displayed instead  of the 
voltage monitor scrm. 

I n p u t  to start programmed  operation. 

Group select signal 
Inverter  terminal 
(I%, OL, IPF) 

Output during  operation of corresponding 
grorp's program and cleared on timer 
reset. 

~ 

w- R.nrrb 

Open collector output 
24VDC, 0.1A (isolated) 
Permbible load 

only when 

Open cdlector output Permissible load 
Pr. 76 = 3 

(isolated) 24VDC, 0.1 A 



11.2.3. Opefration Procedure 
(1) After  completion of the  settings  in  accordance with 1, turn  on  the  desired  group select signal (f& example, 

- connect RH-SD for group 1) and then turn on the start signal (STF). This c a w s  the internal  timer  (refer- - 
ence  time of day) to be reset  automatically and the operation of that  group to be performed in  sequence  in 
accordance with fhe settings. Wtrwr the operation of the  group  ends,  a  signal is output from the time-out 
output terminal. (Tlw open odlectw signal of SU is turned on.) 

x 

(2) U s e  the  programmed  operation  function with 5 set in Pr. 79. If any of the  group select signals is turned  on 
during W operation o r d a t a . t i n k  operation, time scheduled aperation is not cartied out. 

(3) If two groups are selected at the same time, the operations of the  selected groups are executed in se- 
quence of group 1, group 2 and group 3. For example, if group 1 and  group 2 have been s e l e c t e d ,  the 
operation of group 1 is first mnied out, and after that operation ends, the reference time of day is r e s e t ,  
the operation of group 2 is started, and the time-out signal (SU) is output after  the  operation of group 2 
ends. 

_- 

stratsignat 
STF -.. 

G w l  RH 

OloUp2 RM 

c 

'\ j 



(4) To repeat  the  operation of the  Same  group,  reset the t i m e r  using  the time-out signal as shown bebw. 
1) To repeat the operation of only  group 1 2) To repeat the operation of groups 1 and 2 

Inverter Inverter 

Note:  If  the  inverter  is  powered d o w n ,  then  up  (including  instantaneous  power  failure)  during  the  execution of 
the  programmed operation, the inverter  is brought to  a  stop after the  power  is  restored. To resume  the 
operation,  turn  the start signal off, then  on  again. 

i 
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The  VIF  characteristic  can  be  changed  by  linear  interpolation  made  between  five  points set from  V/F1 to VF5. 
Operation 

-, 

An optional  V/F characbristic can be set by  setting VF1 (first  frequency) (first frequency  voltage),  VlF2,  V/F3, 
VlF4  and  V/F5 from the parameter  unit  in  advance. 

(Pr. 19) ....-....-....-.-- .... - .... - .... VIF 4 

I ...- .... -....-....- .... 

Boost value 
(Pr. 0) 

0 
vn characteriryc 

c 

W Adj- 
Set 2 in Pr.  71  from the parameter  unit.  (When  Pr.  71 = 0 or  1,  the  standard V F  characteristic is provided.) 
Set  the  desired  frequencies  and  vottages in Pr. 100 to Pr.  109. P 

The  setting  must  satisfy the following  relationship:  F1 # F2 # F3 # F4 # F5 # base frequency if the set 
frequencies  are  the same, a write error occurs. 
If "9999" is set in any  frequency, it is ignored. 

W N o t e s  
(1)  The  V/F  5-point  flex-  characteristic  functions  for V/F control  only. 1 

(2) The  V/F Spoint  flexible  characteristic does not  function  when  Pr. 60 (intelligent mode selection)  is se- L4 

lected. 
(3) The base frequency  voltage  may be set optionally between 0 and  1 OOOV, but output  voltage is clamped  at 

the base frequency  voltage if output frequency is beyond  the base frequency. i ;i 
(4) Pr.  19 (base frequency  voltage)  must  be  set.  (When  Pr.  19 = 9 9 9 9 ,  Pr.  71  cannot  be set to 2.) 
(5) If "2" is set in  Pr.  71,  Pr.  47  (second  V/F (base frequency)) does not  function. 
(6) When 4" is set in Pr.  71,  the  electronic  overcurrent  protection is calculated as a general-purpose motor. 

7 
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I V/F1 to 5 adjustment  (setting) range 

Pr. 107 

9999 0.01 0 to 400Hz, 9999 V/F2 ( s e c o n d  frequency) 0 to 40Ol-k Binary input (offset) 109 

0 0.1 0 to lOOOV V/Fl  (first  frequency  voltage) 0 to 4 m z .  9999 BCD input (gain) 108 

9999 0.01 0 to 4ooHz, 9999 V/Fl (first frequency) 0 to 4OOHz BCD input (offset) 
~~~ 

I I 

110 

9999 0.01 O t o 4 W H Z , 9 9 9 9  v/F4 (fowth frequency) Otoloo Feedbackgain 113 

0 0.1  OtolOOOV VF3(thirdfrequencyvoJtage) Oto400Hz.9999 speedfeedbadcrange 112 

9999 0.01 0 to 400Hz, 9999 VF3 (third frequency) 0, 1,2,3,9999  BCDhinary selection 11  1 

0 0.1 0 to 1OOOV VF2 ( s e c o n d  frequency  voltage) 0 to 400Hz. 9999 Binary input  (gain) 



11.4 PU DISCONNECTION  DETECTION  FUNCTION 

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

Bopcrmtkn 
Wben the PU  disconnection  detection  function is selected from the parameter unit, this function detects that 
the PU  has  been disconnected from the inverter  and brings the inwrter to an  atarm stop. 

L 
0 : Reset input normaHy enabled. PU disconnection is not 

detecw. 

2 : Reset input nOrmany enabled. PU disconnection is 
detect&. 

3 : Reset input enabled only when protective function is 
activated. PU disconnection !s detected. 

When  the  inverter comes to an alarm stop, the alarm messages displayed  are  PU  DISCONNECTED 
(PU) and E.PUE  (inverter  LED). 

Notes 
1. Alarm does not occur if the PU has  been  disconnected from initial start. 
2. This  disconnection  detection  function  judges  that  the  PU is disconnected  when  the  PU  is  removed  for 

more  than I second. 
3. When  the FR-PUO1 is used, this  function  can also be used but its alarm  display is E. PE. 

4. To  resume operation, reset  the  inverter  after  checking  that the PU is connected  securely. 
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12. MAINTENANCE  AND  INSPECTION 

The transistorized  inverter  is  a static unit  consisting  mainly of semiconductor  devices.  Daily  inspection  must be 
performed to prevent  any  fault  from  occurring  due to adverse  influence  by  the  installation  environment,  such as 
temperature,  humidity,  dust,  dirt  and  vibration,  changes  in  the  parts  with  time, service life,  and  other  factors. 

12.1  Precautions  for  Meintenance  and  Inspection 

/ (1) The  operator  must  check  power on/off by  himself to prevent any  person  not  in  charge  from  misoperating 
the  inverter. 

(2) For  some  short  time  after  the  power is switched off, the  capacitor  remains  charged  at a high  voltage. 
Before performing any  inspection,  make  sure  that  the  charge  lamp  on  the  printed  circuit is off and  check 
that  the  voltage  across  the  main  circuit  terminals P and N of  the  inverter is 30VDC  or  less  using  a  tester, 
etc.  (For  the  location  of  the  charge hmp, see the  terminal  block  arrangement on  page 115.) 

12.2 check Items 
Have  a  proper  understanding  of  the  definitions  of  power  and  alarm  indications  provided  for  the  inverter. A l s o ,  

have  a  proper  understanding of the settings of electronic overcurrent protection,  etc. 

(1) Daily  inspection 
Check  for the following: 
(a)  Motor  operation  fault 
(b)  Improper  installation  environment 
(c)  Cooling  system  fault 
(d)  Unusual  vibration  and  noise 
(e)  Unusual  overheat and  discoloration 
During  operation,  check the inverter I/O vottages 
using  a  tester. 

(2) Periodic maintenance and inspection 
Check  the  areas  inaccessible during operation 
and  requiring  periodic  inspection. 
(a)  Cooling  system:  Clean  the  air  fitter,  etc. 
(b)  Screws  and bolts: Check  that  they  are se- 

curely  tightened  and  retighten as necessary. 
(c)  Conductors  and  insulating  materials:  Check 

for  corrosion  and  damage. 
(d)  Insulation  resistance:  Measure. 
(e)  Cooling  fan,  smoothing  capacitor,  relay: 

Check  and  change if necessary. 



(3) Insulation  resistance test using megger 
(a) €@We pefinhtg the insulation resiStance test using a megger on the external circuit,  disconnect  the 

cables from a l l  terminals of the  inverter so that  the  test  voltage  is  not applied to  the  inverter. a 
(b) For  the  inverter,  conduct the insulation  resistance test on  the main circuit  only as shown in  Fig. 12.1 and 

do not perform the  test  on  the  control  circuit. (Use a 500VDC megger.) 
(c) For the continuity  test of the  control  circuit, use a tester  (high  resistance  range)  and do not use the  megger 

or  buzzer. 

... 

t 
A 
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12. MAINTENANCE  AND  INSPECTION 
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12. MAINTENANCE  AND INSPECTION .. 
~~~~ ~ ~ ~ ~~~~~ 

12.3 Measurement of Main Circuit V-, Currents and Powers 
(1) Measurement of voltages and currents 

Since  the  voltages and currents  on  the  inverter  power supply and  output  sides  include  harmonics, accurate 
measurement depends on the instruments  used  and circuits measured. 
When  instruments for commercial frequency  are  used for measurement, measure the circuits in Fig. 12.2 
using  the  instruments  in Table 2. 

Fig. 12.2 Typkal Msuuring Pohts and I n s t r u w  
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12. MAINTENANCE  AND  INSPECTION 

Table 2 Measuring Points and Instmments 

ltem 
~ ~~ ~ ~ ~~ 

I Power T-R I Moving-iron  type 
V1 1 

~ - 

170 to 242V ( 3 4 2  to 506V) 50Hz 
170  to  253v ( 3 4 2  to SOeV) 6oHz 

I I 

Calculate after measuring  power  supply  voltage,  power supply side current  and  power supply side 
Power supply side power power. 

fador 
Pfl 

Rectifier  type 

(note 1) 

Output side 'we ~ a o s s  U-V, V-w and W-u (not  moving-iron  type) Difference  between  phases is within 
1 % of maximum output voltage. VZ 

I I I I Current  should be equal to or less 
Output side current U, V and W line  currents Moving-Iron  type 

12 

than  rated  inverter arrent. 
Difference  between  phases is 1 Wo 
or lower. 

I 1 Calculate in similar  manner to power  supply  side  power  factor. 
Output side  power  factor 

P f Z  Pf2 = ,-x 100% PZ 
3 V2-b 

Converter  output AC~OS P-N 

Aaoss 2-5 
Frequency setting signal  Across 1-5 

Aaoss 4-5 

Frequency setting power  Across  10-5 
WPPb Across 1 OE-5 

I 
Frequency  meter s i g n a l  Across  FM-SD 

Start  signal  Across S T ,  SlR, RH, RM, 
s e l e c t s i g n a l  RL, XX;/OH, RT, AU-SD 

Reset Across  RES-SD 

output stop Across  MRS-SD 

Alarm signal Across  A-C 
Across  B-C 

Moving-coil  type 
( s u c h  as tester) 

Moving-coil type 
(Tester, etc. may be used) 
(Intern&  resistance: 5Ok or 
larger) 

Moving-coil lype 
(such as tester) 

Values  in  brackets  indicate those for 4OOV series. 

Note 1 : Do not use a tester because an accurate data will not be obtained. 

Inverter LED display is lit. 
1.35 x v1 
Maximum 38OV (7WV) during re- 
generative  operation 

0 to 5VI 0 to 1 OVDC 

0 to f 5V/O to f lOVDC s E 
4 to 20mADC 

1 OVDC 

Approx.  3.5VDC  at  maximum 
frequency (without frequency 
meter) 

I E  

20 to 3OVDC when  open 
ON  voltage  1V  or less 

I 
Continuity  check 

Across  A-C:  Discontinuity  Continuity 
Across  B-C:  Continuity  Discontinuity 

<Normal>  <Fault> 



12.4 Checking the Inverter and Converter Modules 
(1) Prepamtion 1 Disconnect  the  external p o w e r  slipply cables (R, S, T), motor d e s  (U, V, W). 

Prepare  a tester. (Use 1Q range.) 

(2) -hl 
Change  fhe polarity of  the  tester  alternately  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 capacifor is dischqed. 
Note 2 : At the  time  of  discontinuity,  the  measured  value  indicated is a  nearly  infinite  value.  Due  to the 

influence  of  the  smoothing capacitor, continuity  may  instantaneously be established  and  infinite  not 
indicated. At the  time of continuity,  the  measured value is  several to several  ten ohms depending 
on  the  number  of  modules,  number  of  parallel  modules,  circuit  tester type, etc,  If all measured 
values are almost the same, the modules are without  fault. 

T P Discontinuity T N  Continuity 
D6 

P T continuity N T M s c o n t R x n t y  . .  

I I I I I 

t TR3’ 
V P Discontinuity V N  continuity 

TR6 
P v continuity N V D i s c o n b n v r t y  $ * .  

P 
C w P Discontinuity W N  Continuity 

TR5 TR2 
P W  continuitv N W Discontinuity 

~. i . 

R 
S 
T 

U 
V 
W 

N 



12.5 Replacement of Parts 
The  inverter consists of many electronic  parts  such as sertWBnductor  devices.  The  following parts may deterio- 

. rate  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 heatgenerating  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 andor vibration  is  noticed  during  inspection, 
the  cooling  fan  must be changed  immediately. 

(2) Smoothing capacitor 
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 sumy in the  control  circuit. Its 
characteristics  are  adversely  affected  by  ripple  current,  etc. When  the  inverter is  operated  in  ordinary,  air- 
conditioned  environment,  change  the  capacitor about every 5 years.  When 5 years  have  elapsed,  the 
capacitor  deteriorates more  rapidly.  Check  the  capacitor 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) Explosionproof  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,  a  handy  device  is  available  on  the  market. 

(3) W Y S  

To prevent  contact fautt, relays  must be changed  according to the number  of accumulative switching times 
(switching  life). See Table 4 for  the  inverter  parts  replacement  guide. Lamps and  other  short-life parts must  
also  be  changed  during  periodic  inspection. 

Table 4 Replacement Parts of the Inverter 
pIR#m standard Reptacemt Interval 

Cooling fan 

Same as above 5 years Smoothing capacitor on arcuit board 

Change (as required) 5 Ye= Smoothing capacitor in main circuit 

Change (as required) 2 to 3 years 

Relays Change as required. 



13. TROUBLESHOOTING 

If any  function of the invetter is lost due  to  occurrence of a fault, establish  the cause and  make  correction  in 
accordance  with  the  following  inspection  procedure.  Contact  your sales representative if the  corresponding  fault 
is not  found  below,  the  inverter  has  failed,  the part has  been damaged, or any  other  fault  has ocwrred. 
13.1 ChrinE) UpW CrrUm of FaM 

Checking tb paramtw unft display 
The display ofh parameter unit is switched as foHows to indicate the cause of a faulty operation. 

OC During Aa I 

Note:  This alarm does not occur due to the cooling fan  stop,  but it will occur to  prevent  the  power  aevices from 
overheating by the fan failure. 
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13.2 Faults and Check Pdnts 

F8uR 

Motor does not  rotate. Motor does not  rotate. 

The motor rotates in opposae direc- 
tion. 

Speed greatly differs from the prs 
determined  value. 

Acceleration!deceleration is not 
smooth. 

Speed does not increase. 

Maximum frequency (Pr. l), derationMeceleration refereme frequency (Pr. 20). 
accekraWdedmation time imement (Pr. 21), bias, gain (Pr. 9M to Pr. 905). base 
frequency V0)tpge (R. 19) 

*Chedcthattheirputsignallinesarenotaffectedbyextemalnoise.(Useafshie~cables) 
Check that the accelerationMeoeleraon time set  value is not too short. 

*Checkthatthebadisnottooheavy. 
O~that~taqueboostsetvalueisnottooLargetoacttvatethecurtentli~tunction. 
Check  that the load is not varying. 

*chedcthatthefrequencysetling~isnotvaIyiq. 
*Checkthattheseffl~softheappliedmotorcapacity(Pr.80)andnwnberofapplied~ 

p o l e s  (Pr. 81) are correct for the invm cepadty and mow capacity in magnetic flux vector 
control. 
Check  that the wiring length is within 30m in rnagnelk flux vedor control. 
Check  that the wiring length is praper in V/F control. 

Remedy:  Change the mq of special parameter 97 (Td corrpensation) to 0. This parameter is 
displayed only when 801 ts set in Pr. 7 7 .  
Note: Paramters Pr. 82 to 99, which are also displayed simulhneouty when 801 is 

setinPr.77,mustnotbesetbproteetIhehvecterfrmdamege. 
Chedc that the load is not  too  heavy. 

*checkthatthekadiSnottooheavy. 
*Chedcthatthetorqueboostsetval~isnottoollrrgetoactivatethewrrentlimithmction. 
Check  that the reset signal (terminals RES-SD) is not ON. 
Check that the PU is connected sewrely. 

Note: Pr. indi tes a functkn (parameter). 
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13.3 P r o W v e  Functions 
When any of the protective functions has been achated, switch the power off, then on, or  reset the inverter  with 
the  reset  terminal (RES). (Inverter  reset  can  also be executed in the PU  help menu.) 

1 T 
Function 

E2tT 

E nr  t 
U L  f 

E: PF 
(EIPF) 

a. cct fah E UT 

E T H f  

' I n d i i t e s  factory-& value when arrent level for stall prevention operation is set at 120%. When changed, stall prevention function 
operates at the new set value. 
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I I 

Note: 
"Extermat  thernal OIL: operation is active only when  external  thermal OR input s e l e c t  function is set. 
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13.4 ALnncod,Output 
With Pr. 76 (alarm code output sektiqn), fault contents  can be output as a four-bit digital  signal.  This  dgnal  is 
output from the inverter using  the  open collector output terminals p~ovided as $tandad. Fadl contents  and 
corresponding alarm code are shown  in  the table below. 

I 

N - o p n l o n  0 0 0 0 0 - 
I-- 1 1 0 0 0 E. 0 2 1  

I I I I I 

ovho- 
4 0 0 1 0 E. OW e 3 Regw*nkr-- 

3 1 1 0 0 E. OC3 

WPmcQn 5 1 0 1 0 E. THM 

E. THT 1 0 I 1 6 0 -a l r m h r p m c d m  

I n r t a r r # r p a n r h * l ,  

B 1 1 0 1 E. CK ~@-oundhuwomcmrr l  

A 0 1 0 1 E. BE Bnkrrwsirrhuh 

8 0 0 0 1 E. UVT - 7 1 1 1 0 E. IPF 

W i n  @on .110( E 0 1 1 1 E. OeT 

-memorybJt 

E. PUE P W U n i t & 4 m n m & n  

E. CPU 

E. RET mlycalntanr 

E. PE 

1 F 1 1 1 
CPU rm 

D C W h  

9 1 0 0 1 E. ATTE. oC1-3 P N  Trsnsigor slwn4rc&td 

9 1 0 0 1 E. N T  

Heal sink Mwheahg 9 1 0 0 1 E. FINIE. OCl-3 

~ ~~ 

'0: output transistor off, 1 : ou$wt transistor on (common terminal: SE) 
p~~ ~ 

\ 
I 
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I ... 

14. SPEClFICATlONS 

14.1  MELTRAGA1 00 Standard  Specification 

Model MT- 01- 0 MT-A140-75K  MT-Al40-11OK  MT-Al40-150K MT-A140-m MT-Al40-2BOK 

"capacity 
(kVA) * l  

VaiableTorque 110 165 220 330 420 

-Torque 80 110 185 220 330 

VoripbkTorquo  144  216  288 432 547 
Ratedanont 

-Torque  106 144 216 288 432 

Freauencv control m e  I 0.5 to 4ooHr 
0.06Hz180M ( I n p u t ~ o l N o . 2 : l ~ t o 1 0 V . S b i V D t o 5 V ,  

Input tenninal No. 1: 1W-10 to +1OV, Wbv to +5V) ........................................................................................................................................... I ......................................... - 
Frequency setting 

Analoo 
' 

0.015HaSOHz ( I n p u t  temrinal No. 2: 12biW to lOV, 1 1 W  to 5V, 
resolution t z % c z L w )  k p u t t ~ N 0 . 1 : 1 ~ - 1 O t o + i W , l l M V 6 V t O + 5 V )  

Digital input 0.01lizBOHz (when parameter unit is used) 

Frequency  accuracy I within 0.01% of the set OW ff-n& dQW input 
wiW M.2% of the maximum o m  fr uenq (at 26'C fl o'C)/at analog input 

DC braking Operating frequency (0 to 120Hr), time (0 to 10 sec.), and voltage (0 to 30%) are adjustable. 
stall prevention operation l e v e l  Operattng ament can be set (0 to 120%), presence or absence can be sekcted. 
Current limit conlrd Cunent limit can be set (0 to 120%) presence or absence  can be selected. 

Frequency setting ,- 

stgnal 
Dco to 5v, 0 to lOV, 0 to %V, 0 to +lOV. 4 to 2omA 

~ ~~ ~ ~~~ ~ 

Disital Use of parameter units. 4-Digit+BCD or 1 &bit binary (when the optional T-OPT20 is used) 

I Upto7speedscenbese~~(eechspeedc~nbesetbetweenOto400Ht, 
Run speed can be changed during  operation from the  parameter unit). - m 

3 deceleration time select 0 to 3600 seconds (acceleration and  deceleration can be set i n d i i a l l y . )  Alternate acceleration/ 

- 3 :Joooinaoperatkn~ect A (JOG) mode select terminal is provided. '6 
Current input selection  Input of 4 to 2OmA DC frequency setting signal  (terminal No. 4) is selected. 
output stop Instantaneous  shut-off of I n v e r t e r  wtput (frequency  and voltage) 
Alarm reset  Alarm retained at  the  activation of protective  function is reset. 
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operation functions 

I 

operating stab 

For inditing meter 

h pararrreter unit 
H inverter LED 

Witional display 
o parameter unit 
nby 

Ambintterrperature 

E 

E 
2 -20% to +a% (4 to 149OF) Storage  temperature '8 
Lu Ambience For hdoor use: no comsive w. inRamnable O?A o i l  mist. dud or dirt wesent. 

i, 

k 
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14.2  Applicable motor capacity for Inverter  power rating 

Software to control  either  the  variable torque applications  or  constant  torque  applications has been  incorporated  into 
MELTRAC-A series inverter. 
The u s e r  is able to select either the normal variable torque  rating with 1 20% overload  capability  or a next smaller motor 
rating  for use on  constant toque  applications which unit has 150% wedoad capabikty. 

Applicable motor capactty (kw) 1 I supply vottage 380 to 46ov class 

75kW (1 OOHP)/S%W (75HP) 144#106A 

1 1 OkW (1 50HP)/75kW (1 OOHP) tt 21 6N144A  [MT-A140-110Kl 

1 5OkW (200HP)/l 1 OkW (1 50HP) 288AQ16A 

22OkW (3WHP)/15OkW  (200HP) 43W200A 

280kW (400HP)/ZXkW  (300HP) 

I I 

Note 1: Whenselectinganapplicablemotor,makesurethatmotorfullloadarnentmu~liedbyl.l must 
NOT exceed  inverter rated output current. 

Note  2:  Motor horse power rating is  only at 46OV. 

F I  (1 
75K  to  280K 

UL pending 



15. Standard connection diagram and terminal  specifications 

15.1 Internal Mock diagram 
- , -  

2nd acceleration-, 
-ntionh 

Note: 1. If the control power is supplied  from  another powr source, remove  the  short-circuit pieces from R-R1 and S- 
S1, and input the same p o w e r  as the  main  circuit. If the  power of the  main circuit is 440 to 46OV, remove  the 
short-circuit piece from X - X i .  

2. Connect  the  power factor improving  DC  reactor  across  the  terminals P and P1. 
3. The  parameter  unit is unnecessary  for  scale  calibration. 
4. If torque  control is newsfmy, connect  the  optional  brake  unit (MT-BU) and  brake  resistor  across P and N. 
5. Be sure  to  ground  the  inverter  and  the  motor. 
6. It is possible to output the abnormality content  as  an  alarm code and  individually  allocate  ten  kinds of function. 
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15.2 Specifications of inputloutput terminals 

Terminal cock Terminal name1 &ng and  others Application 

Install  the  power  coordinative AC  reactor if th 
inverter  uses  an  especially  large  capacity 
power  supply of specially, the voltage  phase 
imbalance is 3% or more and  a  thyristor  con- 
verter is provided in the same  system. 

Connect  the 3-phase indwtion motor. 
The  output  voltage  should  not  exceed  the 
input voltage. 

The terminal is used a regenerative  motor 
bake by  oonnecting the optional  power 
regenerative  converter  (MT-RC) and Model 
regenerative unit. 

Never  attempt to connect  anything  other than 
the power  regenerative  converter  (MT-RC) 
and brake  unit  (MT-BU).  If P and P1 are  shor 
circuited,  the  inverter will be damaged. 

Connector  the  power  factor  improving  DC 
reactor which is provided as an  accessory. 

The  power  terminals R and S are  connected 
by the shortcircuit bridge. Even if the invertel 
power is turned off, the  fmA  display and fault 
output signal  will  be  maintained  since the 
power is supplied from  the  other  system. 
In this case, be sure to remove  the short- 
arwit bridge. 

Be sure  to  ground  the  circuit. 

Normal rotation is commanded  by  a  short 
circuit across S F  and  SD,  and  stop  is  com- 
manded by a  open circuit. In case of the  pro- 
gram  operation mode, the  program  operation 
start signal is commanded  across STF and 
SO. If the circuits  are  simultaneously  shorted 
across STF  and SD and  across STR and SC, 
stop is commanded.  In  case of operation, it is 
decelerated and stopped. 

If the  circuit acfoss STOP and  SD is  shorted, 
the self- holding  start  system  is  selected.  After 
t h e  circuit  across t h e  start  signal  terminals 
S F  and  STR-SD  has been shorted  once,  the 
start signal will be maintained to continuously 
Dperate  the  inverter  even if it is opened. 
In order to stop the motor  or  change  the  rota- 
tion  direction,  open  and close the  circuit  acros: 
t h e  terminals STOP and SD, and  close  and 
W n  the  circuit  across  the  start  signal  termi- 
ials STR  (STF)  and SD. The  self-holding 
;tart  system  prevents  the  inverter  from  auto- 
matically  restarting  when  power  failure  has 
=en  rectified. 

AC Oower 
P10-11 I 

1 Inverter 
output 
terminal 

Converter 
output 
terminal 

knpwhoM: 
Ponsr factw 

mactw-. 
tion termlnrl 

Control 
cirwil power 
terminal 

Ground t e n t h  

Normal 
rotation start 
input signal 
terminal 

Reverse 
rotation  start 
input  signal 
terminal 

P10-11 

P, P1 

AC power  terminals R, 
SandTandthesame 
rated power consump- 
tion 50 VA (provided 
on the printed-circuit 
board) 

R1, S1 P12 

Input resistor 4.7 kQ 
Opened voltage DC 21 
to 27 V Shorted  current 
DC 4-6 mA Pho* 
coupler  insulation 

Cantrollable with open 
collector  output  or  non- 
voltage  contact  point 
signal 

Input  resistor 4.7 kR 
Opened voltage DC 21 
to 27 V Shorted  current 

coupler  insulation 

Controllable with open 
collector  output  or  non- 
voltage  contact  point 
signal 

DC 4-6 mA Photo- 

STF 

STR 

STOP 

P14 

start self- 
holding 
selective 
terminal 

P13 

1 L 
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?H,RM,F 

Jowt 

RT 

MRS 

Terminal name 

3-speed 
selective 
terminal 

JoGmode 
selection 
and extemal 
thermal 
input mi- 
MI 

2nd -I- 
etation-, 
deceleration 
timeseleo- 
t i e  terminal 

Rattng and others 

Input resistor 4.7 kzL 
opened-21to 
27VOC Shorted 
cwrerrt4-8mADC 
Pho?oGoupletinsula- 
tion 

cdlector ou?gml or  non- 
~ c o n t a c t p o r n t  
signal 

Input resistor 4.7 k i l  
openedvoltage21 to 
27VDC Shorted 
ament4-6mADC 
Pllowmpkkwuta- 
liotl 

ContrdlaMeWithopen 
coHectoroutprtorno~ 
voltage contad point mal 

Input resistor 4.7 Ki 
3pened voltage 21 to 
27 v Dc shorted 
mmnt4-6mADc 
Photocorrpler insula- 
$on 

~ontroltablewithopen 
noHector output  or  non- 
&age amtact p o i n t  
signal 

lnprt resistor 4.7 k$Z 
3penedvdtage21to 
27VDC Shorted 
xrrent 4-6 mA DC 
PhotaGoupler  insula- 
ibn 

2ontrollaWewithopen ~ 

mkctor output or  non- ro- contact  point ~ 

signal 

Application 

When the C h a r W  across AH and SD is shorted 
operationispcdbleatthesetfmquency 4 
(0 tu 400 Hz) with the-parameter unit. 
(0 to 400 Hz) for a short circuit across RM 
andSDandatttwset frequency 6(0tu 

Hz) for a short circuit across RL and SD. 
If any plural W i t s  amss RH, RM and RL to 
SD are simultaneoudy shorted, the low-speed 
side terminal has the priority. 
In cas8 of multi-speed  selection,  a  maximum 
~f7speedscanbeselectedwiththewmbina- 
tion of shortcircuits across RH, RM and RL to 
SD when he multi-step speed frequencies (0 
to 400 Hz) are at 2 4 t h  27 wifhthe 
parameter unit. 

When the JOG mode is s e l e c t e d ,  seled 17 
(settkrgVatue0)withthepatameteFlmit~rt 
lhecircuitacrossX)GamiSD,andusethe 
-its across the start signal terminals S F  
(S7R)andSmordertostartandstopthe qmation. Moreover, when the  external 
mermal inprt terminal is selected, select 
If(settingvalue1)andconnectthecontact 
mintofthethermalrelayacrossJOCMMand 
SD. If the thermal relay is a c t i v a t e d ,  the inver- 
k is stopped and he# and the abnormality is 
xrtplt. Even if the wntact point of the thermal 
-lay is automatkalty reset, the i n v e r t e r  is not wstamd. To reset, short the drcuit aoro8s 
9ES and SO, and teset the power. 

q p e m i u l i s p o e s & t e a t t h e s e t f r e q u e n c y  5 

JVhenthedrcuitBcrossRTandSDisshorted, 
he 2nd acceleration-, deceleration time 44 
x 45 (0 to 3,600 seconds) and the 2nd 
wque boost 46 and  2nd V/F 47 are 
slected. Set the acceleration-, deceleration 
kne with the parameter unit. 
Nhen the circuit  cross RT and SD is opened, 
t isoperatedwith 7and 8acceleration-, 
kceletation time (0 to 3,800 seconds)  and 
be torque  boost 0 and V/F 3. 

The inverter output is shut down to  stop  the 
notor  in the free run mod+ It is used to  shut 
)own output of the inverter in order to stop the 
notor with the mechanRsal type brake  or 
limilar. Makq the interval  between the 
erminals MRS-SO shortdrwited for  20 
nsec or longer. 

P49 

P51 

P56 
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Terminal nam~ Rating and  others Application 

This is  provided  to  reset  and c a n c e l  a stop 
condition of the  inverter  resulting from activa- 
tion of the  protective  circuit  in case of ran 
abnormality. Each section of the control 
circuit is immediately brought into  the  initial 
state,  and  the output of the  inverter is simutta- 
neously  shut down. Open  the  reset  input  afte 
the circuit  across  the  terminals REC and SD i! 
shorted for  0.1 wcond w more. Though the 
initial reset Is automkalty executed in the 
inverter  when  power is supplied, 0.1 to 0.2 
sewn& are  required  after  power is  supplied. 
Owing  resetting,  the  inverter  does  not output. 

When  the  circuit  across AU and SD only is 
shorted,  operation is posdble with  the 4-20 
mA DC  frequency setting signal which is mpul 
across  terminals 4 and 5. When the arwit 
m o s s  AU and  SD is open,  the  input  signal 
across terminals 4 and 5 is invalid. If the  rnulti. 
step speed terminal  is  input  the  multi-step 
speed has  the  priority. 

The common  terminal  on  the  positive side of 
the external power is connected  to  prevent  a 
matfunction  resutting from the back-flow wr- 
nnt when  the output (open  collector) of the 
sequencer  (PC)  or  the  transistor  which has the 
external  power  supply is input  to  the  inverter. 

When the  circuit  across CS and SD is  shorted 
t h e  automatic  restart  control is  possible with 
t h e  instantaneous  power  failure  and  recovery 
(recovery  time is not  limited). If it is  undesirabk 
t h a t  operation is automatical)y restarted  after 
the instantaneous panrer  failure  and  recovery, 
3pen  the  circuit  across  the  terminals CS and 
SD. 

Zommon  terminal  for  contact  point  input  signa 
urd frequency  meter.  Insulated  from  the  corn. 
non terminal of  the  control  circuit. 

Jsed as the  power  supply  when  the frequenq 
wtting (speed setting)  volume  is  externally 
mnected. (Terminal 5 is common.) 

Nhen  the  input  voltage of the  terminal 2 is se- 
ected  to be 5 V DC with 73, the  maximum 
lutput frequency is  gained at 5 V by  inputting 
1 - 5 V DC to  terminal 2. Here,  input  is  propor. 
ional to output.  (An  input  voltage of 5 V or 
iigher  is  regarded as 5 V.) 

Ntwn  the  input  voltage of terminal 2 is sele- 
3ed to be 10 V DC with 73, the  maximum 
nJtput frequency is gained  at 10 V by  inputting 
1 - 10 V DC to  terminal 2. Here,  input is pro- 

Input  resistor 4.7 w1 
Opened voltage 21 to 
2 7 V M :  Shorted 
current 4-6 mA DC 
Phato-coupler insula- 
tbn cmtrolbwewith 
open collector output 
or non-vobge cantact 
point signal 

I n p u t  resistor 4.7 knopened 
-21 b 2 7 V M :  
shorleda#rent4-6mADc 
PhotocoyJer insuQtion 

controllablewithopen 
edledorartputornonvdage 
-paintsignal 

Power  voltage  range 
22 to 26 V DC  Current 
consumption 100 mA 

lrput resislor 4.7 WZ Opened 
-21 l027VDC 
shortedaJrrsnt4-6mADc 
P h a b c o u p b r w n  

altrol&la with open 
solledor outpui or nonvolage 
m l t a c t p o i r t ~  

Reset 
terminal 

Current inpu 
selective 
terminal 

External 
transistor 
common 
positive 
terminal 

Instantane- 
ous restart 
selective 
terminal 

RES 

AU 

PC 

cs P58 

- SD 

10 

1 OE 

'requency 
setting :@m 
iignal) 
erminal 

P60-61 
nput  resistance 10 f 1 
LtL Max. tolerable 
roltage2ovDc 

2 

I C  
C 
portional to output. 

91 



Rating and  others Application 

The common  terminal and control  circuit of t h c  
frequency  setting  signal are 0 V. Ground  the 
terminal. 

When 0 to f10 V (35 V) DC is input,  the max- 
h u m  output frequency is gained  at + 10 V 

(cietting vaclg 10-1 5). Here, input is  propor- 
tianal tc~output. In case of 73  (setting 
value 0-5), the maxlmum output frequency  is 
gained  at +10 V (+5 V), and  the  inverter is not 
autputatOto-lOV(-5V).  Itisaddedtothe 
signal at  the  terminal 2. f10 V or jS V is also 
switchedwith 73. 

4-20 mA DC k input. The maximum  output 
frequency is gained at 20 mA DC. 0 Hz wm- 
mand is  gained at 4 mA bC. 

This contact point output indicates  that  the 
output of the inverter is shut down  since  the 
protective  fundion of the inverter  operates. 
Normally  the circuit across B and  C is closed, 
and the arcuit across A and C  is opened. In 
an abnormal situation ths internal  relay is acti- 
vated to open the circuit  across  terminals B 
and C and  close  the arcuit across  terminals A 
and  C.  When  this  signal is output,  the  motor 
is brought  into  the  free  run  state. 

This open collector output is at  the L level for 
the start ftequency  or more and at the H level 
for hall or  DC  brake.  When  the  protective 
function is activated, it is at the H level. Use a 
p o w e r  loading of 24 V M: with  a ripple of 
flO% or  less  (equivalent to 3-phase  full  wave 
rectification). 

This  open  collector  output is at the L level 
when  the  output  frequency is within *lo% of 
the set frequency (factory-set  at  delivery. 
Variable with 40), and at the H level for 
acceleration-,  deceleration  and  halt. Use a 
power  loading of 24 V DC with  a ripple of 
flO% or  less  (equivalent  to  3-phase  full  wave 
rectification). 

This  open  collector  output is at  the L l e v e l  
when  the  protective  circuit is activated  due  to 
the  instantaneous pow failure  or  insufficient 
voltage. Use a  power  loading of 24 V DC with 
a ripple  of flO% or less  (equivalent  to  3-phase 
f u l l  wave rectification), 

( + 5 V ) a n d - 1 O v ( - ! 5 V ) i n ~ ~ o f  73 

Terminal namt 

5 

1 P61 

4 P16 

P88 

P88 

B-c 

A 4 2  

RUN 

Abnormal 
o w  
terminal 

Inverter 
operation 
terminal 

FIieqUrnY 
arrival 
terminal 

Open collector outplt 
Tolerable load 24 V DC 
0.1 A 

~~ 

P55 
Open collector output 
Tolerable load 24 V DC 
0.1 A 

SUX. 

Instantane- 
ous  power 
failure 
terminal 

Open  collector  output 
Tolerable load 24 V DC 
D.1 A 

IPFX. P55 

The fundion can be changed by setting  the output terminal  allocation  function 40. (Page  11) 
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r: Terminal code ITerminal name T 
Overload 

terminal 
0L.X. alarm 

FUX 
Frequency 
detection 
tenninal + Open collector 

FM 

AM. 5 

Rating  and  others 

Open  collector output 
Tolerable  load 24 V DC 
0.1 A 

Open  collector output 
Tolerable  load 24 V 
DC 0.1 A 

Application 

This open collector output is at the L level 
when the current  limit  function  or stell preven- 
tor is activated  and  at the H level when it is 
reset.  The  function of each  terminal can be 

1 changed by setting  the  output  terminal  alloca- 
tion setting function 40. Use a  power  load- 
ing of 24 V DC with a ripple of flO% or less 

~ (equivalent to 3-phase  full  wave  rectification). 

 this open  collector output is at the L level 
when the output  frequency  is  more than the 
detection  frequency  which  is  set  with 42 

1 (setting  value: 0 to 400 Hz) and 43 (setting 
'value: 0 to 400 Hz) and  at the H level when it 
~ is less than  the  detection  frequency. Use a 
power  loading of 24 V DC  with a ripple of 
f l  0% or less  (equivalent to 3-phase full wave 

1 rectification). 

I 

Photocoupler  insula- 
tion Tolerable load 
arrrentl mA 

~ Common  terminals  of  open  collector outputs 
RUN, SU, OL, IPF and FU Insulated frwn the 
common  terminal of the control  circuit. 

Factory-set to become approx. 3.5 V DC 
(when  circuit  across Fh4 and  SD is opened) 
at 60 Hz, and is proportional to the output 
~kequency. Connect to a 1 m~ movable  coil 
1 type DC  ammeter. 

The  output pulse frequency becomes 1,440 
pulses/sect for the  frequency set by 55 

~ (setting  value 0 to 400 HZ) or the current set 1 by 56 (setting  value 0-3600 A). 

Factory-set to 10 V DC for the full scale value 
Non-insulation 0 to 10 

The  output  voltage is set to be 10 V DC  for  the impedance 10 kR or 
ament 1 mA (Load 

monitor  value. V DC Tolerable load 
of each  monitor,  and  is  proportional to each 

400 Hz) or  the  current set by 56 (setting power 8 bits 
frequency  set by 55 (setting value: 0 to more)  Resolution 

value: 0 to 3600 A). 

P63 

P63 

Note: 1. The  common  terminals  SD, 5 and SE of the  control  circuit  are  all 0 V for  inpuVoutput  signals.  The  common 

2. in  the  description  is  an  abbreviated code of the  parameter,  and  the  sequential No. represents  the  function 
terminals  are  insulated  from  each other. Ground  the  common  terminals. 

No. 







Main options 

r 

Computer  link T-21 

PLC  tink 

Parameber unit (in J~qxuwse) 

Parameter  unit (in English) 

Redk noise Rtter 

Una noise filter 

FR-PUO2 ~ ~ ~ t Y P . ~ ~ ~ ~ ~ d i l p h Y o p o k n n e c e s s a r Y  
for  invarter operstbn. 

FFl-PU02E LCD and numerlc key pad of FR-PU02 are indicated in English 
opckn necessary  for  inverter operation. 

ONecessaryfftheretkofthepowercapadtytoinvertercapacity 
is10timesormandinthefoilomngcases 
o ThyristorconvefterloadisappliedtoIhesamepowersupply. 
o The power  factor  adjusting capacitor is contmlted ta be on 

o An imbalance of 3?6 or more exists in the power voltage. 
andoffonthepowerside. 

FR-BIF For radio noise reduction 

FR-BW For radio noise reduction 

FR-CBL Parameterunftcwn~mcable 

3esisW unit 

)mer regenerative  converter MT-RC Energy-savhg type high-pwformanco brake urit in which the 

~~ ~~~~ ~ 

MT-BR AawnMnationofthebrekeu~endthrsri~unitisused. 

brake energy generated by the motor  can be regenerated into the 
power supply 

jine wave RRer  MT-BSU-BSC  Motor noise is reduced during inverter ddve 

H Functions of built-in  options 
Arongthefollawingopbknoards,onecardavrbestoredintheinverter.Eachcardhasmuftiplefunctionsesshownbelow. 

hnmon for 
i l l  models 

hmrnon for 
JI models 

lefer to  Pr.72 

i I Functions I 
MELSECNEl 

MINIS3 
interface 

(PLC  Link) 

n 
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I I Parameter unit FR-PUW, FR-FUXE unk mn ( i )  

12 (0.47) 7 (027) #O 79) 
Hi 
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.. 
Name (model name) 

he noise fitter 
FR-BLF) 

&able for p a r a m e t e r  
nit 
3-CBLO) 

Unit mm (inches) 

n 4mA 
I NFB 

InVettW 
n 

P a W e r  unit side 

Inyerter side 62. Parameter unit side 

The L type cable can be also fastened  on the 
connector  on the Darameter unit  side. 

. I  

Unit m (ft) 

r 
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