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Instruction Manual

PULSE TRAIN INPUT UNIT
FR-EPH

e Pulse Train Input

» Selective Relay Output

* PI Control

e Analogue Current Output



Warning symbols For your own safety please pay special attention to instruc-
tions containing these symbols:

This warning symbol indicates the presence of dan-

c gerous voltage. It informs you of high voltage condi-
tions, situations and locations that may cause death

or serious injury if you do not follow precautions.

A This symbol indicates a general warning.

& This warning symbol indicates an electrostatic dis-
\; charge hazard.

NOTES intorm you of situations or conditions which will dam-
age machinery or cause additional down-time if you do not
take the suggested steps.




Thank you for choosing this option unit for the Mitsubishi FREQROL
transistorized frequency inverters.
Please read this manual carefully to make use.

( Puise Train Input Option Unit (FR-EPH)

This option unit is a multi-function unit which allows speed to be set by pulse train
input and is designed for automatic control operation. Its functions are as follows:

* Pulse train input
* Selective relay output
* Pl control

\ * Analog current output

\

o0k oh=

INSTALLATION

PULSE TRAIN INPUT FUNCTION
SELECTIVE RELAY OUTPUT FUNCTION
Pl CONTROL FUNCTION .......ceeens .
ANALOGUE CURRENT OUTPUT FUNCTION

CONTENTS

CAUTION | Since this option unit has multiple functions, the initial settings of its

functions are as listed in the following table. To use the required func-
tion valid, set the corresponding paramsters in accordance with the
relevant pages.

Function Initial Setting Remarks Page
. The factory setting of Pr. 142 is
il:'ulse train Invalid *0". To use this function, change | 4
put ‘ the setting of this parameter.
The factory setting of Pr. 134 is
Selective relay : *0". To change the relay output
output RUN is output. setting, change the setting of 8
this parameter.
Before shipment from the fac-
: tory, terminals PIS-P24 are dis-
Pi control Inyalid connected. To use Pl control, 12
connect thess terminals.
(Output current (A) is output.)
Output The factory setting of Pr. 135 is
Analogue cur- "2". To select another output, 24
rentoutput | f----ecieoiose change the setting of this para-
; » | Mmeter.
0 Rated Current
current
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2. INSTALLATION

B
Remove the inverter cover and install the option unit in the foliowing procedure:

2.1 Pre-installation Checks

(1) Check the inverter type.
This option unit may only be used with the FREQROL-A200E series inverters
and must not be used with any other series (e.g. A200, A100, Z and F series).
If you gonnect forcibly, the inverter may be damaged.

(2) Make sure that the inverter jnput power is off,
The inverter may be damaged if the option unit is installed with the input
power on. (The inverter or option unit may be damaged and the inverter may
display the alam "E. CPU"))

(3) Check the the following accessories are supplied with the option unit:
e 1 - |nstruction manual
¢ 2 - Mounting screws M3 x 14

2.2 Installation Procedure (See page 3)
(1) Snugly insert the connector of the option unit into the connector of the in-
verter.
(2) Securely fix the option unit to the inverter at the top and bottom with the
mounting screws.
If the screw holes in the option unit do not match those in the inverter,
check that the ¢onnectors have been fitted correctly.

_gﬂmm Othenmse the option unit may be damaged

Note: Route the cables neatly in the wiring space so that when the front
cover is reinstalled, the cables to the inverter control circuit terminals
and option terminals are not caught between the inverter and cover.

Warning! Hazardous voltage present.

Always isolate the power from the inverter, and wait 5
minutes to ensure the charge lamp has gone out be-
fore inserting or removing this option unit, or touching
the terminals.




Inverter Accossory sarew
(shown without the cover) (2 pes.)

\ B
% Option unit

Option-side
connector




3. PULSE TRAIN INPUT FUNCTION

Introduction
The pulse train input function allows speed setting to the inverter to be entered
by a pulse train sighal.

Advantages of this function

This function features easy frequency setting and has the following advan-

tages: o

¢ The output of terminals FM-SD can be used as the speed command of an-
other inverter in synchronous operation.

¢ The speed command varies less than an analog signal.

o Because of direct input from a programmable controller, a converter is not re-
quired.

Cautions
o Install the option unit propetly. (See Section 2.)
* Wire the cables carefully. (See Section 3.2.)
+ Handle the option unit in accordance with the instruction manual.
« If in doubt or difficulty, consult your sales representative. (See the back
cover.)

3.1 Circuit Contiguration

FR-EPH FR-A200E
Pulse input signal Frequency Motor
-l = inverter
__]—\_,—l_ = | petiod | = =
Delay




3.2 Wiring Example

FR-A200E&
Inverter
NFB Motor
Power N
supply O O ( )
R-EPH
Input pulse
----- -o P24
Jr ] -&PIN
Open
collector
system

This option unit must be wired in the open collector system to oper-
ate properly.

3.3 Terminals

Symbol Terminal Description

Output terminal for 24V, 0.1A built-in
power supply

Common terminal for PIN

Common to the inverter terminal SD.

Teminal into which a pulse train of O to
100kpps is entered.

P24 |Built-in 24V power teminal

SD {Input signal common terminal

PIN |Pulse input terminal

3.4 Adjustment

3 Factory sefting
(BOHZ) frommmcmmmefacmnones
E * Max. number of input pulses
fOUtPUt ' 100kpps
requen '
e . asn
' ¢ Input pulses are multiplied
Bies:[ E by 2 internally.
0 Max, pl‘JI!es

Input pulses (PPS)



PULSE TRAIN INPUT FUNCTION

3.5 Parameters
e Operation procedure 1 .....

Set "701" in Pr. 77.

Pr. Screen Mintmum
ction
Number ) Functio Display Setting Range Increment Factory Setting

142+ |Ioputpuise frequency - 010 250 1 0
division magnification )
" p -

143 | Frequency for zero input - 010 400Hz 0.01Hz 0
pulses

144  |Frequency for maximum - 0 to 400Hz 0.01Hz 80
input pulses

*1: Indicates the rate of frequency division to input pulses. The resolution of fre-
quency to input pulses depends on this setting.

When Pr. 142 = "0* (factory setting), this function remains invalid
even if values are set in Pr. 143 and Pr. 144.

3.6 Setting Example
Setting the frequency to 0-60Hz at the input pulse rate of 0-50k

FR-A200E

NFB
Power 4 )
supply —O O—
Frequency setting

potentiometer FR-EPH

(e.g. pulse .
generator)

0 to 50 kpps Input pulse frequency

1) Calculate the Pr. 142 (input pulse frequency division magnification) value
from the maximum number of input pulses.

Max. number of input putses (pps)
400

Pr.142

- 50000 =125

400
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2) Set the frequencies for zero and maximum input pulses.

Pr. 143 = OHz
Pr. 144 = 60Hz
<Reference>

The minimum frequency detectable in the above setting example is calcu-
lated as follows:

Pr.144
2 x 16.6ms x 400 x Pr.142
60
2 x 16,6ms x 50000

= Namely, the minimum frequency detectable is from
the starting frequency of 0.5Hz onward.

Minimum frequency

Input example

mw;?;u:‘::':l:;:l::e&?142) Max. Number of Input Pulses " Detectable Frequency ?

0 (factory setting) Pulse input Invalid -
20 8 kpps 1.5 Hz ~
50 20 kpps 1.0 Hz ~

100 40 kpps 0.5 Hz -

120 48 kpps 0.5 Hz ~

200 80 kpps 0.5 Hz -

250 100 kpps 0.5 Hz -

Calculation of the input pulse frequency division magnification
The input pulse frequency division magnification in Pr. 142 can be calculated
by the following expression:
*1. Maximum number of input putses (pps) = (Pr. 142) x 400
1

2 x 16.6ms x (Pr.142)
The detectable frequency depends on the maximum number of input pulses.

*2. Detectable frequency >

3.7 Specifications

Circuit Open collector system

Input current 10mA

Max. permissible number of pulses 100kpps

Input pulse specifications Of to 250f {f: variable frequency)
Response delay 16.6ms

Set frequency resolution 0.012Hz/50Hz

—7—



4. SELECTIVE RELAY OUTPUT FUNCTION
-— hl_m#

This function allows three output signais to be selected from among the 10 standard
signals (RUN, SU, IPF/UVT, OL, FU1, FU2, RBP, THP, PRG and PU) of the inverter and
to be output as relay contact (1C contact) signals.

4.1 Internal Block Dlagram

FR-EPH

Internal Circuit Diagram

4.2 Terminals

Terminal Symbol Description
1A Normally open contact terminal for relay RA
1B Normally closed contact terminal for relay RA
1C Common teminal for contacts of relay RA

*The operation of each relay depends on the output signal selected.

Warning! Hazardous voltage present.

. Always isolate the power from the inverter, and wait §
\ minutes to ensure the charge lamp has gone out be-
fors touching the terminals.




- J
4.3 Adjustments

Set the corresponding numeral to each digit of parameter number 134 to se-
lect any of the following signals:

Set Value Detinition of Signal
0 Inverter running (RUN)

Up to frequency (SU)

Instantaneous power failure or undervoltage (IPF/UVT)

Overload alarm (OL)

Frequency detection (FU1)

Second frequency detection (FU2)

Regenerative brake prealarm (RBP)

Electronic thermal relay prealarm (THP)

Program mode operation in progress (PRG)

PU operation in progress (PU)

© O g4 O O s W

Example: When Pr. 134 = 0 (factory setting), the inverter running (RUN) signals
are selected and output:

Note: When "9999" is s'et, ne signal is output.



SELECTIVE RELAY OUTPUT FUNCTION

4.4 Output Signal On/Off Timings

(1) Inverter running (RUN) (Set value 0)

- . Switched on ‘at.not:less:

than the starting fre-

~-quency,-and switched off
while the inverteris at a
stop or the DC dynamic
brake is being operated.

(2) Up to frequency (SU) (Set

value = 1)

The ON range(*) of the
up to frequency signal.is
adjustable between 1.and
100% of the set
quency (fs) by‘USiﬁ\g the

“up to frequency sensitiv-"

_ity” parameter.

fre-

Starting signat (STF, ST

Inverter ruming signal

(RUN)

Up to frequency signal (SU)

[k

(FU1)

Frequency detection signal 1]

Frequency detecton signa!

. lnvertsroutput .
frequency

b

*

- i

-2 FU ssting
frequency

FU seting beqmncy, e 5

i " DC dynamic
Z breke
Starting freque'\cy :I

K ‘operating point
; >t

t

Switched on when the output fre-
quency exceeds the value set in the .
“output frequency detection parame-

ter.”

(Set value = 2)

(4) Instantaneous power failure (IPF)

Instantaneous power failure signal (IPF)

(3) Frequency detection (FU1 FU2) (Set value = 4, 5)

Instantanecus power

' ™ failure period
50 to 100ms]

Power supply
(RS, T

For more information on the IPF sig-
nal on/off timing, see the inverter
catalog, technical information,

etc.

(5) Overload (OL.) (Set value =
Switched on when the output
current or regenerative voltage
predetermined

exceeds the

3)

woltage

value and the stall prevention
is activated. Switched off when

the output current or regenera-
tive voltage falls below the pre-

Overload {O1)

-

Approx.50ms

Stall pravention operating
current or regenerative

ONlevel

determined value and the stall

prevention is reset.



(6)

]

(8)

Regenerative - brake — prealarm ;oo g S e Sl i e
(RBP) (Set value = 6) o 17 oo

Output when the regenerative Anganerative brsks
brake duty reaches 85% of the e

value set in Pr. 70. Regenerative Brake Prealarm (RBP) Signal ON/OFF
Timing Chart Example

Electronic thermal relay prealarm . Becronchoma !
ey - 3 relay operating level
(THP) (Set value =7) . > |
Output when the accumulative
: N Electronic the mmal i .
electronic thermal relay value rypredan THp) OFF : %

100% -
85%

reaches 85% of the set level. Electronic Thermal Relay Prealarm (THP) SlgpalON/OFF

Tlmmg Chart Example

Program mocle operatlon in progress, (PRG) (Set value = 8):

- Output when the program mode.

©

Proram mode operation in prograss (PRG)

(Pr. 75 5) is:selected.

PU operau'en in progjmss (PY)

PU operatlon in progress (PU) ‘ | -

(Set value = 9) : L t t L
Output when the PU operatton ' PRG andPUS|gnalON/OFFT|mmg ChartExample
mode is selected.

4.5 Instructions

(1

The contacts should be used wnthm the rated capacny to ensure Iong con-
tact life and prevent them from being deposited.

4.6 Specifications

(M

@

©)

Output signal typé 1C contact output (one }élay u-éed) h

-Output signals ' “. :.One of the 10 output signals may be selected
T " for each relay (see page 5).
Contact capacity 230VAC 0.3A
30VDC 0.3A

Warning! Hazardous voltage present.

Always isolate the power from the inverter, and wait 5
minutes to ensure the charge lamp has gone out be-
fore touching the terminals.

—11—



5. PI CONTROL FUNCTION

™5 0

This function allows the inverter to carry out process control, e.g. flow or pressure
control.

5.1 Whring Example

NFB Inverter
Pum

Power —3%
supply

Forward
Reverse
2-wire .
3-wire type
Upper limit type Y
Lower limit Detector
1 or 2W 1kQ Forward output _ .
Potentiometer Reverse output -
{Desired value set) [
| P! contro! select [ |
Deviation Feedback signal (QUTHCOM)(24V)
signal T | select i i i
1 t 1
I I |

AC 1¢
200/220V 50/60HZ S

Note 1: The power supply should be selected in accordance with
the power specifications of the detector used.

—12 —



5.2 Operation

(1) Pl control system configuration

Deviation . FR-APD Manipulated Motor

X variable y
. fi
Desired ko [ 14 1 Inverter ——
value u Ti-§

Ty Pl operation
Feedback signal
(Controlled variable)

Kp: Proportional constant  Ti: Integral time  S: Differentiator

(2) Features of Pl control
1) Pl control

A combination of proportional control (P) and integral control () for pro-
viding a manipulated variable in response to deviation and changes with
time.

(Response for stepped changes of the controlled variable)
Deviation Desired value

) /A/{/é/////

%

7

Controlled variable

P control

| control

t

Note: The Pl control is the addition of the P and | control.

—13 —



Pl CONTROL FUNCTION

2) Reverse action Increases the manipulated value (output frequency) if
deviation X is positive and decreases the manipulated
value if deviation is negative.

(Heating) Deviation Desired value

+ o~ X>0 Cold — fi up

Desired value
' _‘T§<0 Hot — fi down

Feedback signal

3) Forward action Increases the manipulated value (output frequency) if
deviation X is negative and decreases the manipulated
value if deviation is positive.

(Cooling)

+ X>0 Cold —fi down
X<0 Hot - fiup

Desired value

Feedback signal

Deviation

— 14 —



5.3 Terminals

Symbol Terminal Description
. . Connect with terminal P24 to enable Pi
PIS Pl control select input terminal operation.
Connect with terminal P24 to input a 4-
FBS Feedback signal select teminal | 20mA signal from the detector as a
process value signhal.
P24 Input signal common terminal Common terminal for FBS.
When connecting a traneistor output
(open oollector output) such as a pro-
| . grammable controfler, connect a traneis-
pPC Ext . Itrmststorcommon for opitting external power commaon to
this terminal to prevent incomect opera-
tion from occuming due to snesk our-
rents.
* Gives output if the process value ex-
FUP Upper limit output tesminal ceeds the upper limit set value.
Open collector autput.
* Gives output if the process value falls
FDN Lower limit output teminal below the lower limit set valus.
Open collector output.
Gives output when the display of the pa-
RLF Forward output terminal rameter unit is forward (FYWD).
Open collector autput.
Gives output when the display of the pa-
RALR Reversa output terminal rameter unit is reverse (REV).
Open collector output.
. . Common terminal for FUP, FDN, R
DC24 | Output signal common terminal and ALR. ‘

Note: Allowable load of open collector output: 24VDC 0.1A
+. * Made valid when Pl control is selectetl (terminals PIS and P24 are connected).

— 15—




Pi CONTROL FUNCTION

5.4 Setting Method
(1) Terminal setting ,

1) Before startjng the PI control, connect the FR-APD terminals PIS and
P24. When these terminals are disconnected, the inverter performs ordi-
nary operations without P! controf.

2) Input the desired value across the inverter terminals 2-5 or into parame-
ter number 133 and input the feedback signal across the inverter termi-
nals 4-5. In this case, the FR-APD terminals FBS and P24 should be
connected.

3) The deviation signal calculated outside the inverter should be input
across terminals 1-5 after disconnecting terminals FBS and P24.

4) Setting method

‘item | Input Method Description
When the set value of Pr.
Define QV as 0% 73 (voltage selection) is
5V as 100% 1,3,5,11,1830r 15 (5Vis
Across  inverter selected for terminal 2)
Desired | terminals 2-5 When the set value of Pr.
valua Define OV as 0% 73 (voltage selection) is
10V as 100% 0, 2, 4, 10, 12 or 14 (10V
is selected for teminal 2)
Paramster o/
number 133 Set the desired value (%) in Pr. 133.
" o When the set value of Pr.
Define sta:80;1 00% |73 (voltage selection) is
., 12,8512,130r15(5Vis
+5V as +100% lected for terminal 1
Deviation | Across inverter selected for terminal 1)
signal terminals 1-5
Define -10V as —100% When the set valuq of P‘r.
o 73 (voitage selection) is
0V as 0%
10V as +100% 9, 1, 4,10, 11 or 1.4 (1ov
M is selected for teminal 1)
Feedback | Across inverter | The feedback signal of 4mA correspond to 0% and
signal terminals 4-5 20mA to 100%.




(2) Parameter

Parameter List
Minimum
Parameter Description Range Input Factory Remarks
No. Setting
ncrement
128 Pl coqtrol 0, 1 0 0: Pl reverse action

selection 1: Pl forward action

PI o Set to 9999 to use
129* proportional 0.1 10 1000% 0.1% 100% | integral control only.

band 2989
Set to 9899 to use
. . 0.1 to 3600 0.1 g
130 Integral time seconds 9999 | seconds 1 second Z:'J;ortlonal control
FUP is output if the
- 0 to 100% o feedback value ex-
131 Upper limit 9999 0.1% 9999 coeds the upper

limit value setting.
FDN is output if the

- 0 to 100% o feedback value falls
132 Lower limit '9999 0.1% 9999 below the lower limit
value setting.
Pl control Only valid during PU
y33+ | desired 0t0100% | 0.01% | 0% | or combined PU/ex-
value for ternal operation.

PU operation

Note: *The set values of parameter numbers 129, 130 and 133 may be changed
during operation.

(8) Parameter setting
1) Pl control selection (Pr. 128)

Set the reverse or forward action in Pr. 128 in accordance with the sys-
tem controlled,
e.g.: Reverse action (Pr. 128 = 0)....... For heating, pressure control, etc.
Forward action (Pr. 128 = 1)....... For cooling, etc.
2) PI proportional band (Pr. 129)
If Pr.129 is small, the manipulated value varies greatly with a slight
change of the controlled variable.
o Hence, as Pr.129 is small, the response sensitivity improves but the sta-
bility deteriorates, e.g. hunting occurs.
gain Kp.=1/(Pl proportional baud value)

—_17 —



a) Integral time (Pr. 180)

integral time = Ti.
(1/Ti) is closely related to the gain of the integration term of the Pl equa-
tion.

if Pr. 180 is small, the controlled variable rsaches desired value is
-rermohard earifer but hunting can occur more easily.

#) Lipper limit, lower limit (Pr, 131)(Pr 132)
An alarm can be output it the feadback signal comes out of the setting

range.
Sat-the upper limit value in Pr. 131 and the lower limit value in-Pr. 182,
The feedback signal of 4mA corresponds to 0% and 20mA to 100%.

$):P control desired value for PU operation (Pr. 133)
‘Set the desired value (%) in parameter number 1383. it is valid for the PU
gperation only.
In this case, the frequency set in Pr. 802 is equivalent to 0% and that in
Pr. 908 to 100%.
For extermal operation, the desired value is the voltage across the in-
verter terminals 2-5.

— 18—



D . .

5.5 Adjustment Exampile
In the foHawing. example, a detector of 4mA at:0°C and 20mA at'50°C'is used-ta
adjust room. temperature to 28°C by Pl control. The desired value is: given
acrass the inverter terminals 2 and § (0:-5V).

[ START

“Distormining the-desired vaiue |

Determine the desired value of the
: comrolted varisisie.

--------- Set the room temperature to 25°C.

|

i Coavesting:ihe desired vaue-into % |

Calculate the ratio of the desired
value to the detector output .

--------- Detector specifications
When the detector used is of 4mA at 0°C and 20mA.at &°C,
the desired value:of 26°C is 50% b 4mA.is equivalent

l

to 0% and 20mA to 100%.

Make-calibration. J --------- When it is necessary to calibrate the desired valus input (O

!

to 5V) and/or detector output (4 to 20mA), make calibration
in accordance with the procedures given on the next page®.

Setting the-desired value |

Input vollage: across terminais 2-5
. acvording to the desired value (%).

--------- Desired values 50%
Sinoe the specifications of terminal 2 are OV at 0% and 5V at
100%, input 2.5V to terminal 2 .

‘Qperation

Set the proportional! band and
integral time to slightly higher values
and switch on the start signal.

--------- When the. parameter unit is used for operation, set- the
desired value (0 to 100%) in Pr. 133.
First sei the proportional band and integral time to slightly
greater values and reduce them in accordance with the
system operation.

Controlled variable stable?

Yes

Adjusting the parameters |’

"Change proportional band and
integral time settings to slightly
higher values in order to stabilize
the controlled variable.

Optimizing the paramelsrsr

Proportional band and integral time
may be reduced if the controlled
variable is stable through the entire

opaeration.

[ ADJUSTMENT COMPLETED

J

— 19—



Pl CONTROL FUNCTION

R

. When calibration is required — Calibrate the detector output and the desired value
setting input using calibration parameters 902 to
905. Make calibration in the PU mode when the
inverter is at a stop.

(1) The desired value input calibration

1) Input a voltage for the desired value setting of 0% (e.g. OV) across termi-
nals 2-5.

2) Calibrate using Pr. 902 (frequency setting voltage bias). At this time, in-
put the frequency which should be output by the inverter at the deviation
of 0% (e.g. OHZz).

3) Input a voltage for the desired value setting of 100% (e.g. 5V) across ter-
minals 2-5.

4) Calibrate using Pr. 903 (frequency setting voltage gain). At this time, in-
put the frequency which should be output by the inverter at the deviation
of 100% (e.g. 60H2).

(2) Detector output calibration

1) Input an output current for the detector setting of 0% (e.g. 4mA) across
terminais 4-5.

2) Calibrate using Pr. 904 (frequency setting current bias).

3) Input an output current for the detector setting of 100% (e.g. 20mA)
across terminals 4-5.

4) Calibrate using Pr. 905 (frequency setting current gain).

* The frequencies set in 904 and 905 should be identical those set in 902
and 903, respectively.
(But the frequencies set in 904 and 905 are independent of the Pl con-
trol.)

The resuits of the above calibrations are as shown below:

(The desired value setting) (Feedback signal setting)
(%), (%),
100 100

0 5 (V) 0 4 20 (mA)

—20—



(Manipulated variable-Deviation)
Manipulated variable (Hz)

A
60

0 —>

0 100 Deviation (%)

—21—



Pl CONTROL FUNCTION
S

5.6 Instructions

(1) With terminals PIS and P24 connected, input a multi-speed (terminals RH,
RM, RL) or jog operation (terminal JOG) signal to stop the Pi control and
start muiti-speed or jog operation.

{(2) When terminals FBS and P24 are connected, note that the input signal
across the inverter terminals 1-5 is added to the desired value across termi-
nals 2-5.

(3) Set 5 (programmed operation mode) in Pr. 79 to disable Pl control operation
and enable programmed operation. )

5.7 Specifications
(1) Pl setting ranges
Proportional band (P) : 0.1 to 1000%
integral time (I) : 0.1 to 3600 seconds
(2) Input signals
(a) Desired value, feedback signal and deviation

input Terminal,
Input Specifications Input Method Input Signal

Inverter terminal 2 0 to 5V, 0 to 10V (DC)
Feedback signal Desired value
of 4 to 20mA Parameter unit Digital setting

Feedback signal | Inverter terminal 4 4 to 20mA (DC)

Direct input of . . . Oto x5V or0to +10V
deviation Deviation Inverter terminal 1 (DC)

*: If a deviation value has been calculated outside the inverter, enter that

value into the inverter terminal 1 (+10V or +5V).
Also, the FR-APD terminals FBS and SD must be disconnected.

(b) Select signals (Contact input)
e P control selection
e Feedback signal (4 to 20mA) selection

(3) Output signals (Open collector output)

* Permissible load 24V, 0.1ADC

e Upper limit

e Lower limit

¢ Rotation direction (forward, reverse)

S, Y,



.

(4) Functions (by using parameter unit)
e Upper limit value

Lower limit value

Pl proportional band

Integral time

Reverse/Forward action selection

Pl control desired value setting at PU operation

(5) Detector power supply
Use the appropriate power supply in accordance with the detector's power
supply specifications. The detector power cannot be supplied from the in-
verter or the option unit.

—923—



6. ANALOGUE CURRENT OUTPUT FUNCTION
S .

This function allows any of 16 signals, such as output frequency or output current,
to be selected, output as an analog signal and indicated by an ammeter or a voitme-
ter connected to the terminals of the FR-EPH.

This function also allows different or same signals to be output simultaneously from
the voltage output terminal (AMO) and current output terminal (AM1),

6.1 Wiring Example
Connect a voltmeter or an ammeter as shown below.
inverter Motor

‘ NFB
Power supply g o ___@

Voltmeter FR-EPH

N - I__.__d AMO
’ M;ﬁgiiﬁé

Ammeter bt
FEEs=s=="= 14 ] [}

| re=-==-= ]

1 A ] 1

| N [ 1
Fe==N == oo -

| S -

Note: The cable length of the voltmeter or ammeter must be within 10m.

6.2 Terminals

Symbol Terminal Description
AMO Voltage output teminal Connect a DC voltmster (10VDC).
AM1 Current output terminal Connect a DC ammeter (20mADC).
AMC Common terminal Common terminal for AMO and AM1.

Always isolate the power from the inverter, and wait 5
minutes to ensure the charge lamp has gone out be-
fore touching the terminals.

—24 —



6.3 Adjustments
Set the following parameters before starting inverter opsration:

Runctien Function Neme Seting Renge | MMUTSM ooy Sutting|  Remmrks
135 :m:;‘mn 1021 1 2 ;‘:;::;::;
136 f:‘ggim{" 0to 100% 0.1% 0% S
137 i:'l‘:g l%"“:"imm 010 100% 0.1% 100%
146 Z:lmmn:i;::dion for 0.1 1 0
U i Mt Sl B[ ' 2 [ must notbe set.
148 fﬁ;i?u;:'f analog meter [ 15 100% 0.1% 0%
149 Sﬂ:‘:m"mm analog | 015 100% 0.1% 100%

6.4 Instructions

(1) A voltmeter having smaller internal impedance (or an ammeter having larger
internal impedance) than the value indicated in the Specifications (Section

(2) This option is factory-set to provide full-scale output to 10VDC and 20ADC
meters. Hence, a voltmeter (7VDC or less) or an ammeter (14mADC or less)
with a small full-scale value may be damaged accidentally during calibra-
tion. When calibrating a meter having a small full-scale valus, first set the
output of terminal AMO (AM1) to the minimum without connecting the meter,
then connect and calibrate the meter. .

(3) If calibration is made without 21 (reference voltage output) set in Pr. 135,

5.5) may not deflect to full-scale and may not be calibrated.

the AM terminal of the inverter is calibrated.

To make calibration for the extension analog output, 21 must be set in Pr.

1835.

After the end of the calibration, select the output signal.

— 25—



ANALOGUE CURRENT OUTPUT FUNCTION

{Adjustment prme_durms]

A1) Se‘btmg the A

ge/curfent seleotaon for analog eutput signal {Pr. 146]

Use Pr. 146 to select whether the same or different signals are output from

minal (AMO) and current output terminal (AM1)

Parameter
Parametersfor Setting for ]
L * Adjustment |
lare omput 1rom . AMO . 135: Select the output signal. f i
Setvalue =0 {the voltage output . || _ r. 136: Output signal value for zero output 1 Pr.o01 ;
{Hactory settmg) Iterminal (AMD) : 1Pr. 137: Output signal value for maxm\um R |
¢+ Jand currentoutput | apy [ output
. [terminal (AN1). R |
Pr. 4147: Select the output signal. :
| Ditferent signals AMO - 148: Output signal value for zero output “Pr. 900
are output from . 149: Qutput signal value for maximum.
: . Jthe voltage output | i output ‘
Setvalue=4. .. terminal (AMO) B — -
[ IR | | Pr. 135: Select the output signal. . |
and current output ; 9 .
{terminal (AM1). |  AM1 {Pr. 136: Output s!gnal value for ,zero_output Pr. 901
] . Pr.137: Output signal value for maximum e
] output [




(2) Analog output signal selection (Pr. 135] [Pr. 147]

e Seiect any of the following analog signals output from terminais AMQ and
AM1.

* To output the same signals from AMO and AM1 (Pr. 146=0), select the
analog signal from the following table and set the corresponding signa
number in parameter 135. (The Pr. 147 setting is ignored.) :

® To output different signals from AMO and AM1 (Pr. 146=1), set the signal
number of AMO in Pr. 147 and that of AM1 in Pr. 135.

Output Signai List
Signat
Mund Definition of Output Signat Ful-Scale Value
1 Output frequency (Hz) Value set in Pr. 55
2 Output current (A) Value set in Pr. 56
3 Output voltage (V) 400V or 800Y
5 Frequency set value (Hz) Value sst in Pr. 55
; Value converted from the Pr. 556
& | Running spesed value by the Pr. 37 value
8 Converter output voltage (V) 400V or 800V
9 Regenerative brake duty (%) Value set in Pr. 70
Electronic overcurrent protection load
10 factor (%) Overcurrent protection level
11 Output current peak value (A) Value set in Pr. 56
12 Converter output voltage peak value (V) | 400V or 800V
Full-scale voltage or current is
21 Reference voltage output output to terminal LMO or LM1.
Output current .
24 Motor load factor (%)( x100} | (Rated load of applied motor) x 2
Rated inverter current
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ANALOGUE CURRENT OUTPUT FUNCTION

(3) Meter calibration (Pr. 138, Pr. 147, Pr. 900, Pr. 801, [¥], [A] keys)
1) Outputting the same selected signals from terminals AMO and AM1

START

Conneot a DC voltmater (or a DC ammeter)

........... his time, i .
acxoss terminals AMO (or AM1) and AMC. At this time, check that the polarity is correct

.......... At this time, the following analog signal is actually output and
Set *21* "2 in Pr. 135 *1. § analog 3ig y outp

deflects the meter:
* <Across tarminals AMO-AMC> .
*1: Analog output signal  Maximum output voltage set previously (factory setting is
selection 10VDC)
*2: Reference voftage o <Across terminals AM1-AMC>
output Maximum output current set previously (factory setting is
20mADC)
Run the inverter. | ... Since the meter deflection depends on the y of the
instrument, connect meters of identical accuracy, where
I possible.

After adjustment, set the required vaiue in

e After pressing the [W)/[A)] keys to adjust the meter defiection
r. .

to full-scale, press the [WRITE) key to set.

Using Pr. 135, set

the type of the
m signal to be output.

2) Outputting different selected signals from terminals AMO and AM1

Connect a DG voltmeter (or & DC ammeter) [ At this time, check that the polarity is correct.
aoross terminais AMO (or AM1) and AMC.

i is ti the followi nalog signal is actually output and
Ls-t *21°+8 in both Pr. 135 *1 and Pr. 147 *2. | e o e qoyiowing analeg signal y outp
*1: Ansiog oulput signal ® <Across terminals AMOAA'MC> i o
selection Maximum output voltage set previously (factory setting is
*2: Analog meter voltage 10VDC)
output selection © <Across terminals AM1-AMC»>
*3: Reference voltage output Maximum output current set previously (factory setting is

Run the inverter.

20mADC)
l ........... The inverter may be run in either the PU or external operation

Terminal AMO I ‘ Terminal AM1 mode.

f:'!u:h;‘r;?ugugod 5:,:??"’;?”9":;’ .......... After pressing the [W)/[A] keys to adjust the meter deflection
T y " T : - to full-scale, press the [WRITE] key to set.

In Pr. 135 and Pr. 147,
sot the types ot the
L_END ] sioneis tobe cutput

Note: When you start the [W[A] keys, the meter deflection changes slowly. Hence, it can be used for fine
adjustment. Hold down the key to change the deflection faster.
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(4) Analog signal adjustment [Pr. 136, Pr. 137, Pr. 148, Pr. 149}
To provide the output signal in the form of a 0-10VDC or 0-20mADC analog
output signal (output signal for meter), set the zero analog output (meter
zero) and maximum analog output (full-ecale) points as shown below in ac-
cordance with the following table:

Pr. 146 Setting Output Signals Parameters for Setting P;;":""?’

Pr. 138: Output signal value for
AMO ot
0 Same signals from AMO 2Zero outpy

{factory setting) and AM1 Pr. 137: Output signal value for
maximum output

Pr. 901
AM1

Pr. 148: Output gignal value for
zero output
AMO Pr.148: Output signal value for
Ditferent signals from maximum output
AMO and AM1

Pr. 136: Output signal value for

AM1 zero output

Pr. 137: Output signal value for
maximum output

Pr. 901

Current Voltage
(AM1 (A:uo)
h

Adjustable by Pr.
901 and [V)J[A] —— 20mA< 10V
keys

Qutput signal value for

5 maximum analog output
- L (full-scale)
Adjustable by Pr. 3 Set this value in
900 and [V1[A] o Pr. 137, 149.
keys g’
©
c
<
0 0 —» Output signal value
o}
’

Factory setting

Output signa! value for zero
analog output
Set this value in Pr. 136, 148.

Note: When the signal values set for zero and maximum analog outputs are
the same, i.e. Pr. 136 = Pr. 137 and Pr. 148 = Pr. 149, in the above,
the output value of output terminal AMO or AM1 is always zero.
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ANALOGUE CURRENT OUTPUT FUNCTION

6.5 Specifications
(1) Output signals
" Voitage output (across terminals AMO-AMC) 0 to 10VDC
© ‘Current output (across terminals AM1-AMC) 0 to 20mADC
_(2) Output resolution
¢ - Voltage output 3mV
. Current output 20pA
. (3) Display accuracy (reference value)
+10% of the full-scale output value.
Depends on output signal types.
. (4) Meters used
e Voltmeter
DC voltmeter full-scale 10V (internal impedance 10kQ or more)
o Ammeter
DC ammeter full-scale 20mA (intemal impedance 400 or less)
o Cable length
Max. 10m
(5) Output signal types
One of the following signals can be selected and displayed (output): inverter
output current (motor current), output frequency, output voitage, frequency
set value, running speed, converter output voltage, regenerative brake duty,
electronic overcurrent protector load factor, output current peak value, con-
verter voltage peak value, reference voltage output and motor load factor.
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REVISIONS

* The manual number is given on the bottom left of the back cover.
Print Date *Manual Number Revision P
Feb., 1995 | 1B (NA) 66534-A First edition .




IB (NA) 66534-A (9502) MEE Printed in Japan Specifications subject to change without notice.
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