PREFACE

This User’s Manual provides you with information necessary
for use of the K3GN series of digital panel meters.

Please read this manual carefully to ensure correct and efficient use of the product.
Keep this manual handy for future reference.

General Precautions

If contemplating using the product in the following environments or for the following equipment,
first contact a sales representative of the company and then accept responsibility for incorporating
into the design fail-safe operation, redundancy, and other appropriate measures for ensuring
reliability and safety of the equipment and the overall system.

(1) Environments deviating from those specified in this manual

(2) Nuclear power control systems, traffic (rail car/automobile/aircraft) control systems, medical
equipment, amusement equipment, and rescue and security equipment

(3) Other equipment that demands high reliability, including those related to the safety of life and
property

e \
About the Contents of the Manual

(1) Any reproduction, full or in part, of the manual is prohibited without prior written
permission from the company.

(2) Specifications in the manual may be subject to change without notice.
(3) Information in the manual has been carefully checked for accuracy. If finding any
suspicious or erroneous descriptions in the manual, however, you are kindly requested

to contact a branch office of the company. In such a case, please let us know the Cat.
No. shown on the front cover of the manual.




Signal Words and Safety Notices

©® Signal Words

In this manual, safety notices are divided into WARNING and CAUTION according to the
hazard level.

As both of WARNING and CAUTION notices contain important information for ensuring
safety, be sure to observe them.

A signal word indicating a potentially hazardous
situation which, if not avoided, could result in death
or serious injury.

/A\WARNING

A signal word indicating a potentially hazardous
situation which, if not avoided, may result in minor or
moderate injury or property damage.

/\CAUTION

©® Safety Notices

/A\WARNING

Do not touch live terminals of the product.

Doing so may result in electrical shock.

Do not touch live terminals of the product with a screwdriver.
Doing so may result in electrical shock.

Do not disassemble, repair, or modify the product.

Doing so may result in electrical shock, fire, or malfunction.

/\CAUTION

Do not allow pieces of metal or wire clippings to enter the product.

Doing so may result in electrical shock, fire, or malfunction.

Do not use the product in flammable or explosive atmospheres.

The service life of the output relays varies depending on the switching capacity and
switching conditions.

Consider the actual operating conditions and use the product within the rated load and
electrical service life.

Otherwise, contact welding or burnout may result.

Do not overload the product.

Doing so may damage or burn out the product.

Always maintain the power supply voltage within specifications.

Otherwise, the product may be damaged or burnt out.

Perform correct setting of the product according to the application.

Failure to do so may cause unexpected operation of the overall system, resulting in damage
to the system or personal injury.

Take appropriate safety measures in case the product malfunctions.

Otherwise, a serious accident could occur if a malfunction of the product prevents
comparative output from being generated.

Tighten the terminal screws to a recommended tightening torque of 0.5 N-m.

Loose screws may result in product failure or malfunction.




Safety Precautions

©® Observe the following precautions to ensure safety.
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Do not connect anything to unused terminals.

Be sure to check each terminal for correct number and polarity before connection.
Incorrect or reverse connection may damage or burn out internal components of the
product.

Do not install the product in such an area that is subject to the following:
e Dust or corrosive gases (e.g., sulfuric or ammonia gas)

e Condensation or icing due to high humidity

e Outdoor conditions or direct sunlight

e Strong vibrations or mechanical shock

e Water flooding or oil splashes

e Direct heat radiation from any heat source

e Rapid temperature changes

Do not block heat dissipation from the product, i.e., allow sufficient space for heat
dissipation.
Do not block the ventilation holes on the back of the product.

Do not use paint thinner for cleaning. Use commercially available alcohol.

Use a 24VDC power supply. Be sure that the rated voltage is reached within 2 seconds
after the power is turned ON.

Use the product within the specified ambient temperature and humidity ranges.

When installing the product inside a panel, be sure that the temperature around the
product (not around the panel) does not exceed 55°C.

If the product is subject to radiant heat, use a fan or other heat removal measures so that
the temperature of the surface of the product exposed to the radiant heat does not exceed
55°C.

Store the product within the specified ambient temperature and humidity ranges.

Do not lay heavy objects on the product during use or storage.
Doing so may deform or deteriorate the product.

Conduct aging for at least 15 minutes after turning ON the power for correct measure-
ment.




Installation and Noise Prevention Tips

©® Installation
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Install the product in a horizontal position.
Inclined installation may hinder ventilation around the product, resulting in deterioration
in measuring accuracy of the product.

Mount the product to a panel that is 1 to 5 mm thick.
Mounting the product to a thinner panel will reduce the resistance to shock and vibration
and may result in a malfunction of the product.

® Noise prevention
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Install the product as far as possible from devices that generate strong, high-frequency
fields (such as high-frequency welders or sewing machines) or surges.

Attach surge absorbers or noise filters to nearby devices that generate noise (particularly
motors, transformers, solenoids, magnet coils, and other devices that have a high
inductance component).

To prevent inductive noise, separate the terminal block wiring for the product from high-
voltage or high-current power lines. Do not route the wiring for the product in parallel
with or tie it in a bundle with power lines.

Use of separate wiring ducts or shielded cables will also be effective for noise prevention.

When using a power supply noise filter, check that the filter is suitable for the supply
voltage and current ratings and then install it as close as possible to the product.

Televisions, radios, or other wireless devices may suffer reception interference if placed
near the product.

<Examples of noise prevention schemes>

Line filter
| T T T o |
| |
| |
24VDC | | | Power Digital Panel
—— [— supply Meter
| T | | input
| m |
| L
o — —_ — = -
Shielded cable
<
Signal Digital Panel
input Meter
<= P
~ L \/ .~
K Connect in the direction that /
best reduces noise.




. Alphabetic Characters for Setting Data

This manual uses the following alphabetic characters for setting data.
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I CHAPTER 1 INTRODUCTION

1.1 Main Features o ——
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The K3GN is a digital panel meter that is capable of converting an input signal
into a digital value and displaying it on the main indicator.

The main futures of the product include the following.

Measurement This feature measures an input signal and displays it as a digital value.

An analog value (voltage/current), a rotational speed (pulses), or digital data
received via communication function can be selected as an input signal.

Voltage/current
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RS485

PLC

Scaling

This feature converts an input signal into a

desired physical value Readout

100kPa

The figure on the right shows a scaling example
where input signals from a pressure sensor
ranging from 4 to 20 mA are converted into
values ranging from 0 to 100 (kPa). Scaling will
enable you to handle physical quantities easily
and intuitively.

Input

OkPa

4mA 20mA

Comparative
Output

This feature compares a scaled (process) value with a programmed OUT set value
and produces output according to the comparison result.

This is useful in monitoring various systems for malfunction or determining
whether products are within acceptance limits.

omon K3GN

I ZERO|

1
B e e > -
>© ‘ > — X<

Three types of comparative outputs are available: those produced at the OUT
upper-limit value, the OUT lower-limit value, and both the OUT values.

OUT upper

Comparative output

Comparative output
produced at the OUT upper
limit value

Comparative output

Comparative output
produced at the OUT lower
limit value

OUT upper

fimit value _ ___ OUT lower “_m_'t_v i“ie _____
limit value
ouT
___________ lower A PR
limit
value

Comparative output

Comparative output produced at
the OUT upper and lower limit
values




1.1 Main Features I

Process
Value Hold

Forced-zero

Display Color
Change

Communi-
cation

This feature enables a process value

to be held while the external event  Process
. value
input stays ON. e
The outputs are also retained.

HOLD input

This feature shifts a process value to zero, and can be used to evaluate and display
the deviation of a process value from a reference value.

The forced-zero function can be activated by using the key on the front panel,
via the event input terminal, or communications.

Process
value
Forced-zero value \// & Measurement value
(shifted value) after executing the
\ forced-zero function
ZERO input

This feature allows programming of the display color. In the example shown
below, the display color is programmed so that it changes from green to red when
a comparative output turns ON. The display color can also be programmed so that
it changes red to green or is fixed to red or green.

OUT1 value

This feature allows the host PC to read process values from the product or
read/write various parameter settings from/to the host PC.

The host PC provides logging of measured data and remote control to the product.

]

|

[ ® W)

gsHEAARRS

[ (=) ®3] )

=
—
A
(o]
o
c
(3]
=
o
=




I CHAPTER 1 INTRODUCTION

1.2 Model Number Legend,  —
K3GN-OOO-O 24VDC
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| Model name
Symbol Description
K3GN 1/32 DIN Digital Panel Meter
Pulse input type
Symbol Description
N NPN input
P PNP input
Analog input type
Symbol Description
D DC voltage/current input
Output type
Symbol Description
C 2 relays (2 SPST-NO)
T1 3 NPN open collectors
T2 3 PNP open collectors
Communication
Symbol Description
(Non) (Not available)
FLK RS-485 interface
—— Power supply
Symbol Description
24VDC 24VDC
Input type Output Communication Power supply Model
2 relays None K3GN-NDC 24VDC
DC voltage/ | (2 SPST-NO) RS-485 K3GN-NDC-FLK 24VDC
current
or NPN 3 NPN None K3GN-NDT1 24VDC
open collectors RS-485 K3GN-NDTI-FLK 24VDC
24VDC
2 relays None K3GN-PDC 24VDC
DC voltage/ | (2 SPST-NO) RS-485 K3GN-PDC-FLK 24VDC
current
or PNP 3 PNP None K3GN-PDT2 24VDC
open collectors RS-485 K3GN-PDT2-FLK 24VDC




1.3 1/O Circuits I

1.3 1/0 Circuits

H Input Circuit Diagrams

® Analog Input

Voltage

Voltage input

® Event Input/Pulse Input

24VDC+ d> ®

HOLD/ZERO
Pulse

NPN input

B Output Circuit Diagrams

® Contact Output

|
24VDC+

i

HOLD/ZERO
Pulse

®

2.35KQ

| 4.7KQ

PNP input

COoM

NOILONQOY.NI




I CHAPTER 1 INTRODUCTION

Microcomputer
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g ® Transistor Output
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= COM
- OuT1
ouT2
PASS
PASS
ouT2
OUT1
COM
NPN output PNP output
H Internal Block Diagram
| :
| Key Display *q
‘ i T Transistor
| output
| O
é)—b Input circuit | AD > | Drive circuit N
‘ convertor o
Analog input
terminal
| ro
i
: e Output Contact
| EEPROM 4 [—»{ Drive circuit circuit —>® output
‘ Lo ”
|
i

0 Tl G GJ
AT AT

Communi- |
le—»| Drive circuit cation |¢—— (O
driver ;
Control Waveform Communi-
O—>»| input P recitification cation
Event input/ circuit circuit terrimnal *3
pulse input 'y I
terminal s T |
Constant-voltage Constant-voltage
circuit 1 circuit 2

—

——
e

Power supply

circuit *1 Available only for the product with transistor output
é *2 Available only for the product with relay output
*3 Available only for the product with communication interface
Operation

power supply




1.4 Parts Name and Function I
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1.4 Parts Name and FUnCtion e
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Operation indicator Operation indicator =
section Main indicator section

omron K3GN .

Level | 20—/ 4 R

indicator |
N
_CI Y R
(. /* +‘ k \ J
Level key Mode key Shift key Up/Zero key
Name Function
Main indicator Displays a process value, parameter code, or set value.
OUT1 Is on when comparative output 1 is ON, and off when
(Comparative output 1) | comparative output 1 is OFF.
OouT2 Is on when comparative output 2 is ON, and off when
(Comparative output 2) | comparative output 2 is OFF.
SV Stays on while a set value is displayed or being changed, and off
(Set value) at all other times.
Stays on while a set value that can be taught is displayed, and
T blinks during teaching.
(Teaching) At the calibration level, stays on while a calibration value is
. displayed, and blinks while the calibration value is read.
Operation .
indicator Stays off at all other times.
. ZERO Is on when zero-shifting by forced-zero operation is active.
sections e
(Forced-zero) Turns off when forced-zero operation is canceled.
(Proces}slgla;lll?e hold) Stays on while the process value is held, and off at all other times.
Is on while data reading and writing via communication interface
are both enabled.
CMW Is off while data writing via communication interface is disabled.
(Communication Data reading is enabled even if this indicator is off provided that
writing) the product has the communication function.
If the product has no communication function, this indicator is
always off.
Level indicator Indicates the current level.
Level key Use to change one level to another.
Mode key Use to select a parameter.

Use to check the set value of a parameter or enter the change state
when the parameter is displayed.

Shift key Use to select the digit that can be changed while shifting the set
value.
Use to change the set value in the change state.
Up/Zero key Use to execute or cancel the forced-zero operation when a process

value is displayed.




CHAPTER

2 INSTALLATION
AND CONNECTION

This chapter describes how to install and connect the product
before turning the power on.

2.1  Installation *=se+esssesessossssssssssnssssnsossnsessnsessasess 10
Dimensions/Panel Cutout Dimensions/
Installation Procedure

22  T/O Terminal CONNECtions **++«++ssesesessessssessscessscens 12
Terminal Arrangement/Terminal Connection
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I CHAPTER 2 Installation and Connection

2.1 Installation

H Dimensions

Size of characters displayed —

I
on the main indicator —I:r\— = [ﬁ
"‘ E4r C
i (D]
’-‘ '\VL E ~
3.6mm @ m [@@ g
- |2
U]
le 48 N 3,0 e 80
— [T S [—@
f 11 \@
—— K o
ar] O ] —
s dddds | 2
AN | ol Vool Al X O © — N
=~ [
I — = o
H
[ [T 1T |
© L] ) . [J:E .
— Units in mm
B Panel Cutout Dimensions
Separate mounting (units in mm) Gang mounting (units in mm)
« 60 min. (48 x No. of products -2.5) %° R
: N
(8]
A
E 4572 The products cannot be made waterproof
Q| ° when gang-mounted.

222 7%° ‘

Fit the product into a rectangular panel cutout, put the adapter on the product from
the rear end all the way to the panel, and tighten the screws of the adapter to
secure the product.

When gang-mounting the products, make sure the ambient temperature of the
product falls within the specified limits.

10




2.1 Installation I

H Installation Procedure

(1) Fit the product into a rectangular panel cutout.

(2) If you want to make the product waterproof, use the watertight packing as
shown in the figure below.
Note that the watertight packing is direction-sensitive.

l e
@H[f: =

(3) Put the adapter on the product from the rear end all the way to the panel.
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(4) Tighten the two screws of the adapter in alternate order to a tightening torque

0f 0.29 to 0.39 N-m.
q 5’%
J
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I CHAPTER 2 Installation and Connection

2.2 1/0 Terminal Connections

H Terminal Arrangement

=

o

'E Without NC Ne OuUT1 NC ouT2 COM
| communication _._._ Q m @
E' function Relay

7 output O O
(7] C —

0 , 5485 | ,7 55

— With

@
&

communication e 9 C
function —.—.— e -
B(+) AG) |: :| OUTI  PASS OUT2  COM

(D@6 o
B sistor

A output I
N X
NPN Q —
input | Control voltage OUT1 PASS ouT2 COM

24VDC LL_A‘* PNP

Event input or tran- g @ m 1 2
pulse input sistor
A output 4

N4

Control
PNP voltage

. 24VDC —_—
| 2t 55 H—E—®
Analog Com
input

Event input or Voltage—- Current
pulse input Analog input
Terminal . .
No. Name Description Applicable model
®-©@ Operation Operation power supply terminals All models
power supply
Depending on parameter setting:
Event input e Hold the process value.
-0 or e Serve as input terminals for the forced- K3GN-ND - 24VDC
pulse contact/ zero or forced-zero cancel operation. -
input e Serve as pulse input terminals when the
_____________ input type is set to "pulse". e
-0 K3GN-PD_-_ 24VDC
@®-G Analog input | Voltage/current analog terminals All models
@-® Communication | RS-485 communication terminals K3GN-_D_-FLK 24VDC
| 90-@ | Provide comparative output. | K3GN- DC-_24VDC |
Comparative Provide PASS output in addition to
O0D-® output OUT1/0OUT2 (comparative output 1/2) K3GN-NDTI1-_24VDC
when the product is of transistor output K3GN-PDT2-_24VDC
type.

H Terminal Connection

Wire the terminals using M3 crimp contacts of the type shown below.

] 5.8

] O ) 5.?3 mm max.

12




2.2 1/0O Terminal Connections I

® Power Supply

(OO0 Connect the following power supply to terminals @ and @.
IW@HW' Supply voltage: 24VDC

A | AVAYANY
Operating voltage range: 85 to 110% of the rated voltage
Power consumption: 2.5W (at max. load)

Note that, when turned on, the product will require the operation power supply to
have more power supply capacity than rated.

If multiple products are used, the power supply must be able to afford to supply
power to the products.
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©® Event Input or Pulse Input

170! "OYEYONE! Apply the event or pulse signal to terminals @ and @ if the product is of NPN
Iﬁbﬁl input type, or terminals @ and @ if the product is of PNP input type.

/] AVAVAA
NPN input
I '| 'l
e |MYGaYRY to_ Control power
0.6 ©.,0,6,6; Control power *—!_4—4 24VDC +—O_
PNP input 24VDC
Event or
pulse input Event or
pulse input
NPN input type PNP input type
The input equipment connected to these terminals must meet the following
conditions.
Transistor output ON residual current: 2.5V max.
OFF leakage current: 0.1 mA max.
Current leakage with
transistor turned ON: 15 mA min.
Relay output Load current: 5 mA max.
® Analog Input
[D-H@-00-0-)] The following table shows the analog ranges and applicable analog input
m@@ 6 | terminals.
Current input Analog range Positive side | Negative side
[OHOOOE] 4 to 20 mA/0 to 20 mA ® ®
|| ) @@ 1to 5V/0to 5V @ ®
Voltage input +5V @ ®
+10V @ ©)

The maximum absolute ratings for analog input are as follows.
Be careful that these ratings must not be exceeded even for a moment.
4t0 20 mA/0 to 20 mA: +30 mA

1to 5V/0to5V: +13.5V
+5V: +13.5V
+10V: +26V
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I CHAPTER 2 Installation and Connection

©® Communication

RO Connect the communication cable to terminals @ and if using the
||| communication function.

AAVANI | AVANVAN
RS-485 connections can be one-to-one or one-to N. A maximum of 32 units

(including the host computer) can be connected in one-to-N systems.
The total length of the communication cables should be up to 500 m.

Use shielded twisted-pair cables (AWG 28 or thicker) as the communication
cables.

Be sure to turn ON the terminator switches only in the devices at each end of the
transmission line.

RS232C RS232C-RS485
gl interiace convertor

Terminator Terminator
120Q (1/2Q) 120Q (1/2Q)
7(8 7(8 718
®) (A) Y R (B) (A)

K3GN K3GN K3GN

(No. 1) (No. 2) (No. 31)

Match the communications format of the K3GN and the host computer. If a one-
to-N system is being used, be sure that the communications formats of all devices
in the system (except individual unit numbers) are the same.

Chapter 7 explains how to set the K3GN communication format. Refer to your
computer's manual for details on changing its communications settings.

® Comparative Output

[y (o)) Comparative output is produced at terminals @ to 2.

1916}, 0 T & &
||| If the product is of relay output type, terminal @ is not used.

ATATAC | AATANA
Transistor output Loads connected to the product and the power supply for the loads must be rated

| '| oo e | as follows.
HO-2-HHD-B-®!

ATASACY | AVATANA

Relay output % 3
y outp g g
o] 6]
= S
g g 3 Bl BB &
3 3 __< - ) a a A R I A
-7 — -
: ; < |l <o <o
<% <q, E5| 25| 23 PNP
£ QEFVREIWZE
D)—([10—(11)—12 O—10—11N—(12
OUT1 NC OuT2 COM OUT1 PASS OUT2 COM
Relay output type Transistor output type

The <_+_> connection causes the current to flow in the direction opposite to

indicated by the arrows.

14




CHAPTER

3

3.1
32
33
34
35
3.6

APPLICATION
EXAMPLES

This chapter shows some examples of product applications.

Monitoring the Remaining Quantity of Soup=®=-=-cseeccceeeccee.
Monitoring the Load Current of a Motor +seeeeeceereecceccees
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I CHAPTER 3 APPLICATION EXAMPLES

3.1 Monitoring the Remaining Quantity of SOUD

Application
4 to 20mA |
ltrasoni
g fﬁ Ultrasonic sensor |.L| K3GN—NDC|
=
g o —a— 60mm ~ 500mm Comparative output 1
2= O
i § F---- f <100% (lower-limit action)
o w
<<
£
£
o
3
\/\/\/\/\/\/\/
b mm e mm “20%
L]

e The remaining quantity of soup is monitored.

e The soup level is measured with an ultrasonic displacement sensor.

e The K3GN indicates the remaining quantity of soup on a percentage basis.

e Four measurements are averaged for stable indication.

e Comparative output 1 is produced as a lower-limit action signal. When the
remaining quantity of soup reaches 20% (lower limit), the “Replenish” indicator
turns on.

Wiring

Comparative output 1

Ultrasonic displacement
sensor

Current
input

Black 4 to 20mA

Brown (+)

Blue (-)

Operation 24VDC
power supply I_

16




3.1 Monitoring the Remaining Quantity of Soup I

Parameter Setting Set the parameters of the K3GN as follows.

Level Parameter Set value
crn-t AnALL
rRnbGE Y-2d
L Yoo
.. . d5P. ! [
Initial setting ) Snnn
d5P.c 0 >
m
dF aooog ; o
ok Ik lo % ‘;_2
Advanced-function setting Bn o L
Operation setting all- ! 20 » g

Set the analog output characteristic mode of the sensor to “decrease”. For details
on sensor setting, refer to the Operation Manual for the sensor.

Operation

Remaining quantity
of soup

OUT1 lower
limit value
(20)

Comparative
output 1

e Comparative output 1 turns on when the remaining quantity of soup decreases to
20%.

17




I CHAPTER 3 APPLICATION EXAMPLES

3.2 Monitoring the Load Current of a Motor

Application
Power supply
24VDC
| Signal input power supply
Igimi|
= Electro- (00 O« >
(@) ‘Lﬂ magnetic |
= relay
<o
©=
o 3
% wi 0 to 10A AC 10:1 current v Comparative
J' jansformer \ 4 ——— —  output 1
< outy OYerol (upper-limit action)
>——  —— Y EsBERRE5E)
< 0to 1A 4 to 20mA Comparative
™~ - L—Jp  output2
Current transformer (lower-limit action)
K3FK-CE-1A-R K3GN-NDC
e The load current of a motor is monitored.
e A 10:1 current transformer is used to detect the motor current.
e The current transformer K3FK-CE-1A-R is used to adapt the input current to a
K3GN analog range.
e The K3GN indicates the load current in units of amperage to two decimal places.
e Comparative output 1 is used to generate an upper-limit action signal and
comparative output 2 is used to generate a lower-limit action signal.
e The OUT upper-limit value is set to 6.00A and the OUT lower-limit value is set
to 3.00A.
Wiring
Comparative ~ Comparative
output 1 output 2
COM
Line side
KN
k Current
input
<
>
<

L._T_g

Current protector
K3FK-CTM

Operation
power
supply

Load side

K3FK-CE-1A-R _I I_

24VDC

18




3.2 Monitoring the Load Current of a Motor I

Parameter Setting Set the parameters of the K3GN as follows.

Level Parameter Set value
L=k AnAL L
rHnLE Y-20
Ll ! Yoo
a5P. ! 4
Initial setting cnfc canh
a5P2 A
dF o0co0.00 >
allk Ik He E =
Y ) = —
P Lo =5
YN ] lxl U >
Operation setting e | S m =
alitd 300 ©» Q

For details on the parameters, refer to CHAPTER 5 OPERATION.

Operation

Signal input Jﬂ

OUT1 value _ _
(Upper limit: 6.00)

OUT2 value

(Lower limit: 3.00)

Load current ——!

Approx.
1 sec.

Measurement

Indication Current value indication

Comparative
output 1

Comparative
output 2

e Turning the power on causes inrush current to flow through the motor. But the
K3GN does not produce superfluous output in response to the inrush current
because it does not perform measuring operation for approx. one second after
turn-on.

e Comparative output 1 turns on when the current flowing through the motor
reaches 6.00A.

Comparative output 2 turns on when the current flowing through the motor
decreases to 3.00A.

19




I CHAPTER 3 APPLICATION EXAMPLES

3.3 Monitoring the Quantity of Dust

Application
To the air
0 to 1500ppm

@ % Comparative output 1
— (upper-limit action)
omon K3GN Crusher power
4 to 20mA Qo D7ERq reduction command

(]
7 Zuln srEgH BB AE S
(=) Comparative output 2
% ZRRR L (upper-limit action)

K3GN-NDC
Analog photoelectric Crusher stop command
sensor E3SA

(70}
=
o
=
2
i

=
=
o
<
=
=
o
o
<

Dust collector

e The quantity of dust exhausted from a dust collector into the air is monitored.

e The analog photoelectric sensor E3SA is used to detect the quantity of dust.

e A dust quantity of 0 to 1500 ppm corresponds to an E3SA output of 4 to 20 mA.
e The K3GN indicates the quantity of dust in units of ppm.

e Comparative output 1 is used to generate an upper-limit action signal that
reduces the crusher power.

e Comparative output 2 is used to generate another upper-limit action signal that
stops the crusher.

e The OUT 1 upper-limit value is 800 ppm and the OUT2 upper-limit value is
1000 ppm.

e Fight measurements are averaged for stable indication.

e The hysteresis is set to 10 for stable output in the vicinity of the OUT set values.

Wiring

Comparative Comparative
output 1 output 2

Analog photoelectric
sensor E3SA

Black
—> 4 10 20mA COM ‘i‘;gﬁ:“

Stripes of orange/purple

Brown (+)

Blue (-)

Operation _|I_ 24VDC
power supply

20




3.3 Monitoring the Quantity of Dust I

Parameter Setting  Sct the parameters of the K3GN as follows.

Level Parameter Set value
Lk AnAL L
rARGE 4-28
cnf. A
d5P. 1 4
Initial setting cnfc caoh
d5P¢ 1500
dF oooog >
ot Ik He E 3
alkdk ™ =5
Aul g 2 3
Advanced-function setting HY5 ! i 0 C;D
HY5Z i
. . ot | 800
Operation setting oUED oo

For details on the parameters, refer to CHAPTER 5 OPERATION.

Operation

Hysteresis

OUT2 value
(Upper limit: 1000) B &S A I y At W

OUT1 value _— _‘Z _____ N [_\_/_

(Upper limit: 800) /\/\/\/

Dust quantity

Comparative
output 1

Comparative
output 2

e Comparative output 1 turns on when the dust quantity reaches 800 ppm.

e When comparative output 1 turns on, the crusher power is reduced until the dust
quantity decreases to within the specified range.

e Comparative output 2 turns on when an accident causes a sudden increase in
dust quantity to 1000 ppm.

e When comparative output 2 turns on, it provides an emergency stop to the
crusher.

21




I CHAPTER 3 APPLICATION EXAMPLES

3.4 Monitoring the Internal Pressure of a Tank

Application

4 )

S
OO R
K3GN-NDC-FLK

4 to 20mA
0 to 980kPa |} >

Pressure sensor
E8AA-M10

3w
=
=
<< o
(S
T3
<

A
RS485RS232C ’

Y, =

Tank

e The internal pressure of a tank is monitored.

e The pressure sensor ESAA-M10 is used to detect the pressure in the tank.

e A pressure of 0 to 980 kPa corresponds to an ESAA-M10 output of 4 to 20 mA.
e The K3GN indicates the pressure in units of kPa to one decimal place.

e The communication function of the K3GN enables remote monitoring of the
pressure on the host PC.

e The status of comparative outputs is read by the host PC at a remote site.

e Comparative output 1 turns on when the pressure reaches 550.0 kPa, which
generates an upper-limit action signal.

e Comparative output 2 turns on when the pressure decreases to 100.0 kPa, which
generates a lower-limit action signal.

Wiring

To host PC
via RS-485

Pressure sensor

E8AA-M10
Black 4 to 20mA Current
Eg: input
Brown (+)
Blue (-)

Operation ‘||_ 24VDC
power supply

22




3.4 Monitoring the Internal Pressure of a Tank I

Parameter Setting  Sct the parameters of the K3GN as follows.

Level Parameter Set value
Lk AnALL
rARLE 4-28
cnPf. | A
d5P. | g
Initial setting cnfc pHH
d5P.c S804
dF 00090 >
ot Ik He E =
altdt La =5
U-nd ! Q5
o b5 95 & O
Commur'ucatlon LEn " =
setting TLok 3
Prty Eufn
gy ] Ol N ]
Operation setting Z."_,:‘, L E" E;;‘:'ﬁ‘

Set the communication parameters according to the host PC setting.
For details on the parameters, refer to CHAPTER 5 OPERATION.

Operation

568.8kPa
OUT1 value -

(Upper limit: 550.0)

534.2kPa

Tank pressure

OUT2 value
(Lower limit: 100.0)

Variable
MRC SRC type Address Bit position No. of elements
‘ Command 1 ‘ | "01" | "01" | "co" | "0001" | "00" | "0002" |
MRC SRC Response code Current value Status
‘ Response 1 ‘ | "oq" | "1 | "0000" | "000014DE" | "00000400"
14DEH (5342 in decimal) (PASS output ON)
Variable
MRC SRC type Address Bit position No. of elements
‘ Command 2 ‘ | ‘01" | ‘01" | "Co" | "0001" | "00" | "0002" |
MRC SRC Response code Current value Status
‘ Response 2 ‘ | ‘01" | ‘01" | "0000" | "00001638" | "00000100"
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1638H (5688 in decimal) (Comparative output 1 ON)

e The host PC reads the current value and the status from the K3GN at regular
intervals.

Of command and response frames, only text fields are shown in the above figure.
For details on communications, refer to CHAPTER 7 COMMUNICATIONS.
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I CHAPTER 3 APPLICATION EXAMPLES

3.5 Monitoring the Rotational Speed,of 2 MolOk ey

Application Power supply

24VDC
| Signal input power supply

oo

Electro- |10 0 i
magnetic LILI 11
relay

Current
0to 10AAC  |transformer

10:1 v Comparative
<

L o [omm K3GN — output 1
ggs%g BHHH = (upper-limit action)
Comparative

ool o
0 to1A 4 to 20mA
™~ () (=) L output 2

ocMw

K3FK-CE-1A-R

Current transformer utput 2
K3GN-NDC l (lower-limit action)

Comparative

owen KGN — output 1

ouTio @ =) SZERO upper-limit action

€ TLTLELE S tee ’
- Comparative

—» output2
K3GN-NDC (lower-limit action)

Proximity sensor
E2E-X1R5E1

e In addition to the load current monitored in the application shown in Section 3.2,
the rotational speed of a motor is also monitored with an additional K3GN.

e A four-toothed wheel is installed on the motor shaft to allow detection of its
rotational speed.

e The proximity sensor E2E-X1RSEI converts motor shaft rotations to on/off
pulses.

e The K3GN indicates the rotational speed in terms of rpm.

e A startup compensation timer is used to prevent superfluous output from being
produced until the motor reaches a designated speed (for five seconds after
startup).

e Comparative output 1 is used to generate an upper-limit action signal.
Comparative output 2 is used to generate a lower-limit action signal.

e The OUT1 upper-limit value is set to 3500 rpm and the OUT2 lower-limit value
to 1000 rpm.

e The auto-zero function is used to enhance the lower-limit response.
(A speed of 150 rpm or less is automatically shifted to zero).

=LE Comparative Comparative
w'"“g output 1 output 2

—| Black
Pulse input

Brown (+)
Proximity sensor
E2E-X1R5E1 Blue (-)

Operation _II_ 24VDC

power supply

24




3.5 Monitoring the Rotational Speed of a Motor I

Parameter Setting  Sct the parameters of the K3GN as follows.

Level Parameter Set value
cn-k PULSE
P-F-E 5¥
Lnf oo
Initial setting d5F (5080
dF aooog
ot Ik He >
Y [ mx
Du’.‘g.’.‘ (=} ; p
[T 4 o =5
Advanced-function setting F.l"".:e" — ) (:;
S-tar 540 ha
. . aUE ! 3500 @ Q
Operation setting 0 Py =
auu':t.:' [I¥]]%]

For details on the parameters, refer to CHAPTER 5 OPERATION.

Operation

Signal input ﬂ

OUT1 value __ |
(Upper limit: 3500)

OUT 2value __ _
(Lower limit: 1000)

Motor speed ——

5 sec.

Measurement

Indication Current value indication:

Comparative
output 1

Comparative
output 2

o The startup compensation timer works for five seconds after the motor power is
turned on. This prevents superfluous output from being produced by the
K3GN.

e Comparative output 1 turns on when the motor speed reaches 3500 rpm.
Comparative output 2 turns on when the motor speed decreases to 1000 rpm.

25
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I CHAPTER 3 APPLICATION EXAMPLES

3.6 Using the Product as,a Digital Indica 06 {0t BLG e

Application
ooooo K3GN
—— s I Seonm
(ST gl LT
() () @ o™
PLC K3GN-NDC-FLK
e The K3GN is used as a digital indicator for PLC data.
e The display color of the K3GN main indicator is set to “always green”.
e The process value is displayed without scaling.
Wiring
ToPLC
via RS-485

Control power
supply

Parameter Setting Set the parameters of the K3GN as follows.

Level Parameter Set value
Lk rak
cnaf ! 45555
Initial setting 4.:1'::5:'. : 13333
cnaf ! 999399
a5F. 1 999399
dar oooog
U-ng {
bPS S8
Communication setting LEA "
Shek c
PrtYy EuEn
Advanced-function setting r Eﬁ;‘,.— ,‘__',,- P

Set the communication parameters according to the host PC setting
For details on the parameters, refer to CHAPTER 5 OPERATION.

26




3.6 Using the Product as a Digital Indicator for PLC I

Operation

@ "-53" @"11342" (@ "28500" @ "54321"

Update of input value —|_| |_| |_| |_|

Indicationj -53 X IERE )( 28500 X s4321 )

Variable Bit
MRC SRC type Address position No. of elements Current value = %
Command®| "01" | "02" | "G | "0000" | "00" | "0001" | "FFFFFFCB" | X3
FFFFFFCBH (-53 in decimal) % ‘:;
Variable Bit L2
MRC SRC type Address position No. of elements Current value wn O
Command®| "01" | "02" | "C2" | "0000" | "00" | "0001" | "00002C4E" | =
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2C4EH (11342 in decimal)
Variable Bit
MRC SRC type Address position No. of elements Current value
Command®| "01" | "02" | "c2" | "0000" | "00" | "0001" | "00006F54" |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6F54H (28500 in decimal)
Variable Bit
MRC SRC type Address position No. of elements Current value
Command@| "01" | "02" | "c2" | "0000" | "00" | "0001" | "0000D431" |

D431H (54321 in decimal)
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CHAPTER

4 INITIAL SETTING

Typical applications of the product include a process meter, a
tachometer, or an indicator of digital data from PLC/PC.

This chapter explains the flow of initial setting for each of these

applications.
4.1  Using the Product as a process meters e eeeeeeeeercecccces 30
4.2 Using the Product as a Tachometer «+se=ccceecccecccceccccee. 32
4.3  Using the Product as a Digital Indicator + =« +seceeeeeereecceee. 34




I CHAPTER 4 INITIAL SETTING

4.1 Using the Product as a process meter, ey

The following example shows the flow of initial setting for the product that is used
as a process meter.

Setting example:
Input signals ranging from 1 to 5V is scaled to readouts ranging from O to

100 kg.
Comparative output 1 is produced when the process value (readout) reaches
70.0 kg.
Comparative output 2 is produced when the process value (readout)
decreases to 50.0 kg.

Readout

100.0kg Comparative Normal Comparative
output 2 range output 1
0.0k

50.0kg  70.0kg

9
1.000V 5.000V Input signal

Flow of Initial Setting

A. Check wiring for correct connection and power the product on.

The product is factory set to have an analog input range of 4 to 20 mA.
If an input that falls outside this default range is received, the main
indicator of the product will read “5.E~~” and blink, indicating an
“input range over’” error occurs.

dxp B. Set “input type” to “analog”.

The input type, analog range,

scaling factor, and decimal 1. Make sure the main indicator displays a process value (the product is
point position should be set in at the operation level)

this order. ’

Otherwise, auto-initialization Then press the [ key and hold it down for at least one second.
of parameters may result in a The product will move to the initial setting level.

failure in parameter setting. P ) e

If you specify the scaling 2. Set parameter “cn-£” to “ArALL”.

factor and then the input type,

for example, the analog C. Set “analog range” to “1 ~ 5V”.

range and the scaling factor
are initialized automatically.

1. Set parameter “rRnlE” to “ 1-57.

D. Specify the scaling factor.

Set parameter “C naF. 7 to “ {0007,

Set parameter “d5F. I to «

Set parameter “C nF.£” to

Hown =

Set parameter “d5F.2” to « {H0L”.

E. Specify the decimal point position.

1. Set parameter “d™ to “aooo.a”.
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4.1 Using the Product as a process meter I

The number of
measurements for averaging
and the hysteresis can be
changed if required.

These parameters are to be
set at the advanced-function
setting level.

F. Set “OUTI value type” to “upper limit” and “OUT?2 value type” to “lower
limit”.

1.

Set parameter “allk L& to “HL .

2. Set parameter “aliEcE” to “La”.

G. Set the OUT]1 value to “70.0” and the OUT2 value to “50.0”.

1.

Make sure the main indicator displays an initial setting level parameter
(the product is at the initial setting level).

Then press the [ key and hold it down for at least one second.

The product will move to the operation level.

(334 X | N 1 1)

Set parameter “alit {” to “T0L”.

Set parameter “ailkc” to “S0.07.

H. Bring the product into measuring operation.

Clear All

If you are confused about how parameters have been set during initial setting,
you can clear all the parameters and start all over again.

For details on how to clear all parameters, refer to Section 5.16 Clearing All
Parameters.

For details on parameter setting, refer to CHAPTER 5§ OPERATION.
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I CHAPTER 4 INITIAL SETTING

4.2 Using the Product as a Tachometer, 0y

The following example shows the flow of initial setting for the product that is used
as a tachometer.

Setting example:

The speed of a conveyor belt is indicated in terms of m/min.

Four pulses are generated per rotation of the rotor.

The diameter of the rotor is 12 cm.

Comparative output 1 is produced when the speed reaches 10500 m/min.
Comparative output 2 is produced when the speed decreases to 9500 m/min.

——— m/min

(OGN

|
i Comparative Normal Comparative
Mgcm output 2 range output 1

‘ 9500  10.500
CQ |:D:|_ m/min m/min

How to Determine the Scaling Factor

Determine the scaling factor as follows.

Rotor rotational speed (rpm)
= Input frequency (Hz)/Number of pulses per rotation x 60

Belt Speed (m/min)
= 1 X Rotor diameter (m) x Rotor rotational speed (rpm)

Hence the belt speed is given as

Belt speed (m/min) = 3.14159... x 0.12 x 60/4 x Input frequency (Hz)
= 5.654866... x Input frequency (Hz)

Multiply the result by 1000 to enable a readout to be displayed to three decimal
places.

Belt speed (m/min) = 5654.866... x Input frequency (Hz)

To minimize the scaling operation error, select such an

input frequency that allows readouts to contain the Readout
largest possible number of digits. In this example, the 56549
input frequency is set to 10 Hz so that the readout is

56549.

10Hz Input
signal

Flow of Initial Setting
[ [Note] J

The input type, pulse A. Check wiring for correct connection and power the product on.
frequency, scaling factor, and

ggcslrerla}lnptﬁliztfrgzl:.lon should The product is factory set to have an analog input range of 4 to 20 mA.

Otherwise, auto-initialization If an input that falls outside this default range is received, the main
of parameters may result in a indicator of the product will read “5.£++” and blink, indicating an

failure in parameter setting. “input range over’ error occurs.
If you specify the scaling

factor and then the input type,
for example, the pulse
frequency and the scaling
factor are initialized
automatically.
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4.2 Using the Product as a Tachometer I

B. Set “input type” to “pulse”.

1. Make sure the main indicator displays a process value (the product is
at the operation level).
Then press the [ key and hold it down for at least one second.
The product will move to the initial setting level.

2. Set parameter “cn-£” to “PLLSE”.

C. Set “pulse frequency” to “30 Hz”.

1. Setinitial setting level parameter “F-FrE” to <307
This is because this application is expected to involve an input
frequency of approx. 2 Hz and not more than 30 Hz.

D. Specify the scaling factor.

1. Set parameter “Cn”” to “ {0007,

2. Set parameter “d5P” to “5H545”.

E. Specify the decimal point position.

1. Set parameter “dP” to “ao.aaa’.

F. Set “OUTI value type” to “upper limit” and “OUT?2 value type” to “lower
limit”.

1. Set parameter “alft L& to “HC”.

2. Set parameter “aliEcE” to “La”.

G. Set the OUT1 value to “10.500” and the OUT2 value to “9.500”.

1. Make sure the main indicator displays an initial setting level parameter
(the product is at the initial setting level).
Then press the [ key and hold it down for at least one second.
The product will move to the operation level.

2. Set parameter “allt {” to “ {0500,

3. Set parameter “alit2” to “5.500.

The num