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START-UP MANUAL

CAPACTIVE PHASE
LEVEL SENSOR

MODEL

TS03-0078

HEAD OFFICE :15-32,Hiroshiba-cho,Suita-city,Osaka
564-0052, Japan.

TEL:06-6386-8141 FAX:06-6386-8140
TOKYOBRANCH OFFICE:67,Kandasakumagashi,Chiyoda-ku, Tokyo
101-0023, Japan.

TEL:03-5835-3311 FAX:03-5835-3316
:3-10-17,Utiyama, Chikusa-ku,
Nagoya-city,Aichi 464-0802,Japan.
TEL:052-731-5751 FAX:052-731-5780
:14-1,2-chome,Asano,Kokurakita-ku,
Kitakyushu-city,Fukuoka 802-0001,Japan.
TEL:093-521-9830 FAX:093-521-9834

NAGOYA OFFICE

KYUSHU OFFICE

Specification is subject to change at any time
without any notice for the purpose of improvement.
The part of explanation and/or expression in this
manual is not adapted to special and/or custom
designed products.

WIRING

(DTurn off the power.

WARN I NG
To avoid personal injury, the power source shall be
always turned off while wiring.

CAUTION
Maximum relay contact is 250V 3A AC or 30V 3A DC
(resistive load).

Do not connect overload. When load capacity exceeds
the contact rating, connect external relays between
the load and the sensor.

(2)Remove the cover.

(3)Wire on each terminal. Use tool to fix screw.

[?4 vl E € (ﬁhll&%
SEEEREISE
bJ !

INPUT OUTPUT

STANDARD SPECIFICATIONS

( 1)Model
( 2)Measuring object
( 3)Sensitivity

( 4)Output signal

( 5)Power supply

( 6)Power consumption

( 7)Contact rating
(resistive load)

( 8)Withstand voltage

( 9lInsulation resistance:

(10)Withstand pressure
[Static pressure]
(11)Vibration proof

(12)Working temperature

(13)Working humidity

(14)Construction
(a)Electrode
(b)Housing

(15)Physical

(a)Materials of housing:

(b) insulator:

() electrode:

(d) O-ring
(16)Mounting

(17)Cable inlet

: Electrode ;

oo

; Powder, Liquid
: Dielectric constant 1.2 Min.

Capacitance between
electrode 1.0 pF Min.
Only, Resistance between
electrode 10 kQ Min.
(L=250mm)

: Non-voltage relay contact

(SPDT)
Detected:Relay energized/
Relay de-energized(Switchable)

: 100 to 240 V AC * 10% 50/60 Hz
: Approx. 6 VA
: 250 V 3 A AC

30 V3 ADC

: 1500 V AC, 1 minute

Between each terminal and
housing except"E"terminal.
Between each terminal and
electrode except"E"terminal.
100 MQ or more, 500 V DC
Between each terminal and
housing except"E"terminal.
Between each terminal and
electrode except"E"terminal.

: 1 MPa Max.(Except a mounting

part)
: 10 to 150 Hz, 19.6 m/s

(L=250mm)
(each X,Y,Z for 2 hours)
-25 to +60
; -25 to +65
(Get rid of dew)

Housing

: 95 % RH Max.

: IP68 or equivalent
: IP65 or equivalent

Aluminium die casting(ADC 12)
(Epoxy coating)
PE

304 stainless steel

: FPM/FKM
: Flange or plug mounting

: G1/2 or equivalent

(HTerminal screw is M3, the pressure terminal of
R1.25-3 or equivalent is selected. 4-core cable of
1.25mm2 (CWS equivalent) is recommended.

(5)If 100 to 240V AC is used, connect the power line
to the L and the N terminal.

(6)The relay output terminal between C - A(NO) is closed
and between C - B(NC) is opened for detecting medium.
Moreover, terminal between C - B(NC) is closed and
between C - A(NO) is opened for non-detecting medium.
The relay output terminals (C, A(NO), B(NC)) are
no-voltage contact output.

(M)The cable inlet is G 1/2 or equivalent.
In case of the conduit method, sealing compound shall
be applied onto the screw of the cable inlet to
protect water penetration.

HANDL ING NOTES

( D)Avoid physical shock. Dropping, throwing or bumping
shall damage the sensor.

( 2)Do not use or store in a corrosive atmosphere.
Internal circuit shall be corroded and conduction
failure may occur.

( 3)Do not use or store where vibration occurs. If
inevitable, provide appropriate means to prevent
from vibration.

( 4)Locate away from the noise generator such as
motors, pump, inverter and so on or high frequency
electric field. The sensor may cause malfunction.

( 5)Do not locate near liquid inlets/outlets or provide
the stilling tube or set the timer. Detecting
electrode shall be away from the stilling tube 100mm
or more. Otherwise, the operating will be unstable.

( 6)When installing on the metallic tank, make sure the
earth electrode and the tank is electrically
conductive. When installing on non-metallic tank,
provide earth wire between earth electrode and E
terminal . The earth should be done JIS Class D
ground (Max. 100Q).

( 7)Do not locate the sensor where exposed to direct
sunlight. Install a sun shield over the housing if
necessary.

( 8)Locate away from splashing water. The housing
protection is IP65. Tighten the housing cover and
the cable entry to prevent water from intruding.
When installing horizontally, the cable entry shall
be pointing down to the ground.

( 9)Make sure the terminal sign carefully before
starting the wiring.

(10)Hold the plug or flange, when carrying.

(11)After set up, until finishing the wiring, cover up
the housing to avoid rainwater.

CALIBRATION
The sensor is already pre-calibrated to high
sensitivity at the factory before the shipment. If,
however, the operation becomes unstable by change of
tank conditions, mounting methods, medium, or adherent
effect, refer to "(4)Parameter flow diagram" and
"(5)Parameter list™ to adjust zero and span points.
Also set other parameters according to the operating
conditions.

(1)Nomenclature

NO. Name Function
Mode keypad to alter operation mode
(MODE key) and reset the incorrect

value when setting.

Enter keypad | to enter your desired
(ENT key¥ value.
UB keypad to show the next value
(UP_key) and mode.

Down keypad to show the proceeding

(DOWN key) value and mode.

Bar graphs to show the capacitance
variation.

Operation to display the Tive mode.

mode

Unit of_ to display the unit.

indication

Parameter to display entered or

value measuring value.

Parameter to display parameter

number number.

INSTALLATION
The CG is installed on the container at the desired
position with the plug or flange mounting. Fix the
plug or flange to the stand off pipe using appropriate
tool. If there is a pressure on the tank, the seal
shall be provided. The installation example of the
sensor is shown below.

-

SHTE— 5
| _300mm Min

100mm M

Z0mm Min.

CAUTION
Wrench the plug when installing. Do not turn the
housing. Otherwise the housing connection to the
plug will be broken.

NOTE (1)When installing on the stand off pipe, the
earth electrode shall extend into the tank at
least 20mm. When installing more than two
level sensors on the same tank, separate the
sensors more than 300mm and make sure the
sensor is away from the tank wall 100mm or more.

(2)To minimize the affection of the build-up, we

recommend to install the CG vertically or
slantly.

(2)Supply the power.
OP is displayed at the operation mode.

(3)Each adjustment is executed by pushing the key to
[MODE], [ENT], [UP], [DOWN] -
Since there is an electronic part in the
circumference of each key, do not touch.

WARNING
Any devices connected to the sensor will actuate
during this calibration unless it is finished Provide
appropriate means to avoid accidents.

CAUTION
1. You can enter a new value by pressing ENT key
when OP is flushing. If you want to reset,

depress MODE key when M1 is displayed.

2. If you have a power blackout during calibration,
edited data before saving is lost. Repeat
programming after supplying the power.

3. Operation mode M3 is for manufacturer-s
maintenance. Return to mode 2 immediately by

depressing MODE key.




(4)Parameter flow diagram

Depress MODE key

for two seconds | Model

1
or longer. : ~ i
Supply Operation Enter | ML is displayed 11 is flashed 12 is flashed 13 is flashed 14 is flashed 15 is flashed 91 is flashed !
the power mode |jgConcel . % is Flashed OFF,ADJ is ON,ADJ is OFF, TIMER is ON,TIMER is ON(OFF) ,ALARM is TEST is i
R ! IS Tlas displayed displayed displayed displayed displayed displayed
! |
! 1
! 1
1
: Cancel v _ TEnter Cancel Zﬁ l TEnter Cancel Zﬁ 1[ TEnter Cancel Zﬁ l TEther Cancel Zﬁ v TEnter Cancel Zﬁ l TEnter i
i Og{.‘E?ASt On-point setting Ogg_ttt'i":%r On-timer setting Alasnéntgjrfg ut Relay test mode i
Depress MODE key for ' Changed by Changed by Changed by '
<+———- ' Changed Changed Changed '
two seconds or longer. ! 0P /D%N kg UP/D%\I key 0P /D%/N kgz UP/D\%N key 0P /D%N kgg UP/DIN key :
——> M2 is flashed :
<— Depress MODE key | !
| e :
- ress ENT k St e st
e & i Mode2 $ ?‘& i
| |
<——— Depress UP/DIN key i W2 is displayed 21 is flashed 22 is flashed :
Enter : ZERO s PAN is 23 is flashed 24 is flashed 25 is flashed ER is flashed i
! OP s flashed displayed displayed !
i' __________________________________ | : :
| Mode3 i |
| ! ! Cancel Enter Cancel Enter Cancel y Enter Cancel Enter Cancel y Enter Cancel Enter
! | | A H A H |
! Operation mode M3 is for ! : Zero point Span point Measgr(;ltr_mtgmsgpeed Dastglgé%?rl]gy Decg‘ra\atlti%cémt Warning display !
' manufacturer"smaintenance. ! ' M1 is flashed J 1 |
| ! Changed by Changed by Changed by '
: Return to mode 2 immediately : | Save by ENT key Save by ENT key UP/OMN key PN key UP/OIN key Reset by ENT key |
: by depressing MODE keypad. : i !
| |
: ! : |
| ! ! !
| - - —————————— |
M3 is displa !
i played ! I M3 is Flashed :
! OP is flashed — > |
T : S ymmnpnusnnns :
(5)Parameter list TROUBLESHOOT ING
Parameter Description Parameter Description
Move to operation mode. Move to operation mode. CAUTION
O$ﬁép%é2§u??ﬁslpgnge betueen zero and Zero point adjustment Use the following chart to troubleshoot the
Egigig?gﬂgs |indigggegfi2ﬁg g ﬂgg?uﬁhgoiée%ﬁ;gdg igogg?ydggggsgh%he malfunctioning sensor. If your remedies are
- nni ENT key. Then, set the value suitable unsuccessful, ask Nohken for repair and replacement.
g$r¥aglg?grgaguégu§?t as the off-point for the dielectric constant in adjacent
OSettinq range: 1 Off-point On-point sg;ﬁapgfnihgdfﬂgﬁﬁgﬁge'
n-point setting - .
The measuring range between zero and lihen the electrode is under the medium, Sensitivity too low. Adjust the sensitivity. Electrode is in contact with the tank wall. Locate
span_points is divided into 8 depress the ENT key. Then, set the . i
partitions. A”K one of the 8 ) value suitable for the dielectric Material has bridge or angle of repose. Install an electrode 100mm or more from the wall.
partitions can be set as the on-point constant of the medium. the sensor in good location. Insufficient power supplied. Repair and replace
of the alarm output. _ ) Measuring speed setting - )
' o?%ttlnq range: Off-point On-point 8 Measuring speed can be set. Miswiring. Wire correctly. the power.
-timer setting M Setting range: 0.1 to 25.6 sec. i i ; ;
P The time lapsed until the relay is o Parametgr va?ue selecting More than two sensors are installed too close. Incorrect tuning. Readjust the tuning.
d de-energized after the sensor dropped d Parameter value can be selected in Separate them 300mm or more. Maladjustment of tuning. Readjust the sensitivity.
7 off the mediun(the measuring value came e operation. Insufficient power supplied. Repair and replace
1 down below the off-point) can be set. 2 Parameter valuel:Number of partitions in )

Setting range: 0.0 to 25.5 sec.

On-timer settlng

The time lapsed until the relay is

energized after the sensor detected
the medium(the measuring value came
up above the on-point) can be set.

Setting range: 0.0 to 25.5 sec.

Alarm output setting
The alarm output switching mode (relay
output switching mode) can be set.
Parameter value0:Therelayisenergized
when the medium 1s
detected.
Parameter valuel:Therelayisenergized
when the medium Is not
detected.

Relay test mode

This mode is useful to_check the output
of alarm without charging or
discharging the medium.

Move to Mode2.

bar graph is displayed.
Parameter value2:Dielectric constant is
displayed.
Parameter value3:Resonance frequency is
displayed.

Decimal point setting

When "Parameter value 2: Dielectric
constant is disEIayed" is selected in
parameter 24, the decimal point can be
set.

Warning display reset
Warning massage ER on the display can
be reset.

Move to Model.

Move to Mode3.

Warning message ER continues to display until reset

or turn off the power.

No malfunctions occur though

it is displayed.

the power.

Sensitivity too high. Adjust the sensitivity.

Material has bridge or angle of repose. Install
the sensor in good location.
Water/oil penetrated inside the probe. Then it

became resistive probe. Check the resistance
between the electrode and housing inside. Replace
the electrode if you can NOT read oo .

Miswiring. Wire correctly.

More than two sensors are installed too close.
Separate them 300mm or more.

NOTE (1)Above mentions possible causes when you set
alarm output to non-inverting. (Relay actuates

when the medium level rises and contacts to

the probe).

(2)As for the replace, ask about it Nohken.



