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MUST BE READ BEFORE USING

- This manual is for standard specifications. Read the other manuals for explosion-proof
specifications.

- This manual descries the handling, inspection and adjustment of the sensor. Read
and understand this manual before installation.

- Any documents and/or directions from Nohken and the agents aside from this manual
shall be preceded.

- Save this manual to refer when you need.

- If you have any questions or comments about this manual and/or the sensor, ask
Nohken's sales office.

Signa! words in this manual means as follows:

Indicates an potentially hazardous situation which, if not
AN CAUTION |avoided, may result in minor or moderate injury.

Indicates exceptional cases and attention for handling of
/AN NOTE $Eensors.

Indicates prohibition. The explanation with this manual should

always be followed.

Indicates directions. The explanation with this manual should

always be foliowed.
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[, INTRODUCTION

This Rlectrode Level Sensor is designed to measure for conductive liquid level.
This system consists of the sensor (model FE series) and the plug-in relay unit(model
RE7100 series)and so on. This system will controls the liquid level in tank.

2. SPECIFICATION

2.1 Model and Suffix Code

(1) Flange installation type sensor

FEOQOO-O

1————————————4 Number of electrode 2107

(2) Thread installation type sensor

FEOOO-U

Select the number of electrode required.
Code Material of electrode
AAAAAA 2_..)...316 Stainless Steel |
_____ 88 |  Hastellys |
3 Hastelloy C
""" 4 | Titamim |
Code Flange size and Material
Equivalent JIS 10K100A
Blank (Proviso 4 holes)
______________________ Polyvinyl Chloride |
2 Other versions available

1-—————~————— Number of electrode 2 to 4 (FE7 series)

2 to 6 (FE8 series)

Select the number of electrode required.
Code Material of electrode
______ 2 | 316 Stainless Steel |
L Hastelloy B
N Hastelloy € |
4 Titanium
Model Tread size and material
_____ FEY | G /Phenol
FE8 G2 / Polyvinyl Chloride




2.2 Specifications
(1) Flange installation type sensor

Model

FE2

FE3B |  FE3C |  FE4

Allowable temperature

-20 10 50 T

Flange size

Material Lock nut

Equivalent JIS10K100A (Proviso 4 holes)
Electrode rod 316 S8 Hastelloy B" | Hastelloy C* Titanium
Connector 316 SS Hastelloy B | Hastelloy C Titanium
316 S8 Hastelloy B Hastelloy C Titanium

Terminal box

ABS(Acrylonitrile butadiene styrene)

Flange

PVC(Polyvinyl chloride)

Insulation tube*

Polyolefine

Mass® Approx. 1.6 kg
Cable inlet Equivalent JIS F 20a (G3/4)
Construction [P 45
Model FE22 FE238 | FE3¢ | FE24
Allowable temperature 5]
Flange size *5
Electrade rod 316 SS Hastelloy B Hastelloy € Titanium
Connector 316 SS Hastelloy B Hastelloy C Titanium
Material Lock nut 316 SS Hastelloy B | Hastelloy C Titanium
Terminal box *5
Flange® *D
Insulation tube *5
Mass™ %5
Cable inlet *b
Construction *5
(2) Thread installation type sensaor
Model FE72 | FE73B FET73C FET74
Allowable temperature -20 to 60 T
Thread size G2
Electrode rod 316 SS Hastelloy B Hastelloy C Titanium
Connector 316 S8 Hastelloy B Hastelloy C Titanium
Material Lock nut 316 S8 Hastelloy B Hastelloy C Titanium

Terminal box

Phenol

Insulation tube

Polyolefine

Mass™ Approx. 0.3 ke
Cable inlet Equivalent JIS F 20a (G3/4)
Construction IP 43




Model FE82 FE83B FE83C FE84
Allowable temperature -20 to B0 T
Thread size G2

Electrode rod 316 SS Hastelloy B | Hastelloy € Titanium
Connector 316 SS Hastelloy B | Hastelloy C Titanium
Material Lock nut 316 S8 Hastelloy B Hastelloy C Titanium
Terminal box PVC{(Polyvinyl chloride)
Insulation tube Polyolefine
Mass™ Approx. 0.4 kg
Cable inlet Equivalent JIS F 20a (G3/4)
Construction [P 43
*1 x2 Registered trademark of Mistubishi Metal Corporation.
*3 Allowable temperature of Polyethylene is 100 T Max. Other material of
insulation tube available. When ordering a sensor, specify working
temperature.
x4 Not include electrode rod.
%5 %6 Other versions available. Please consult factory for more information.
(3) Identifications
Electrode rod
Material Identification mark
316 Stainless steel None
T hstelloys | g T o
Hastelloy C 2
'''''''' Titaniwe @ | 1 Identification
mark
Connector
Material Identification shape

Titaniun

316 Stainless steel

Hexagon with screw

Hexagon without screw

Lock nut

Material

Identification shape

Titaniun

316 Stainless steel

Hexagon with ’ 6’ mark

Hexagon without mark




2.

(1) Dimension of sensor

3 Dimensions

Flange installation type(Material : PV()

Flange installation type(Material : SS)
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Thread installation type(Material : PVC)
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(2) Dimension of electirode holder and electrode arrangement

Flange installation type(Material :PVC) Flange installation type(Material : SS)
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3, PRINCIPLE OF OPERATION

Low AC voltage applied between Lo electrode and
other electrodes. This system may be used to

control functions such as latching for pump

control or alarm set points.

Liguid
level

Jiih

@Cundueticn

AC voltage is utilized to prevent electrical

corrosion,

4, COMPONENT NAMES

Terminal board

Cable gland

N

Terqﬁnal box

- &

Flar}%.e_/

Inside eiqugggg,////j?_

Connector

Lock nut

External erectrode

5. INSTALLATION

5.1 Unpacking

\_‘

Insulation tube

[
Wﬂhstruction

Fig 5

Electrode
holder

NOTE:Electrode holder is not
include external electrode.

Fig. 6

This unit has been thoroughly inspected and carefully packed at the factory to
prevent from damage during shipment. When unpacking, care must be taken not to
damage the instrument with mechanical shock. After unpacking, visually check the

instrument exterior for damage.

NQTE the following points:
(1) Electrode rod must be kept from vending during carrying.

(2) Be sure that the manufacture’s serial number of both electrodes and electrode

holder are identity.

(3) Be sure that the parts such as electrode rod, connector and lock nut are

attached correctly.




5.2 Sensor Assembly
This sensor makes specified length by comnecting external electrodes and electrode
holder.
5.2.1 Assembly Procedure
Proceed as follows:

(1) Take out the external electrodes.

(2) Remove the terminal box cover,

{3) Check the terminal blocks and lead wire color.

Actuation level Terminal blocks Lead wire color

Lo 0 Red

L1 1 White

L2 2 Yeliow

Ls 3 ireen

La 4 Blue

Ls 5 Red

Le 6 White

NOTE: Thread type sensor has no terminal board. So that the electrode
number (0,1,2,+++)marked in the terminal box.

(4) The leading edge of external electrodes are marked number(0,1,2,++).

(5) Check the mark on the surface of the electrodes.

(6) Connect the external electrecdes to electrode holder specified length in

accordance with electrode arrangement.

NOTE: Insulation tube of leading edge is stripped 10 mm. If the external
electrodes are cut to specified length, Insulation tube of L. electrode must
be stripped clearly and leading edge of other external electrodes must be
stripped 10 mm.

(7) After comnecting, reinstall the terminal box cover.

5.2.2 Connecting Method
(1) In case of 316 stainless steel (See Fig. 7)

(a) Loosen the lock screws on the
connector with Phillips screwdriver.
(b) Screw the lock nut into the end of [j}ﬁ
D

Lock nut

Connector

the electrode. —
(c) Insert the electrode into the
connector. ////;7

{d) Tighten the lock nut with spanner %;%

Lock screw

(width across fiat 10 mm) to make
contact with the electrode. Fig.7
(e) Retighten the lock screws securely.




(2) In case of Hastelloy (See Fig. 8)
Lock nut

{a) Screw the lock nut into the end of
the electrode.

(b) Insert the electrode into the
connector,

(¢) Tighten the lock nut with spanner
(width across flat 10 mm) to make
contact with electrode.

Connector

(3) In case of Titanium (See Fig. 9)
Lock nut

(a) Screw the lock nut into the end of
the electrode.

(b) Insert the electrode into the
connector.

(¢} Tighten the lock nut with spamner
(width across flat 10 mm) to make
contact with electrode.

NOTE the following points:
(1) When tighten the lock nut, the connector must be secured with plier or
spanner to avoid inside electrodes loosen. (See Fig, 10}

Fig. 10

(2) If the inside electrodes turned, retighten the hex. nut inside
terminal box. (See Fig. 11)

é% *9*4*Retighten47~eiééi

Ceramic holde

r=——Inside electrode—

B}ii:::::conﬁectur"——"

Lock nut

Fig. 11




5. 3 Installation Location
This level sensor should be installed in an area where the following
conditions:

(1) Provide ample space for maintenance/inspection.

(2) Low relative humidity and no exposure to moisture.

{3) No corrosive gases. (Such as NH3, S02, Cl12 etc.)

{4) No excessive vibration.

5.4 Installation of Sensor
This Level sensor installation method depend on flange or thread type.

(See Fig. 12) Level sensor
B

H Mating Plange

Mounting sszat

Tank

NOTZE the following points:
(1) This sensor should be installed in an area where the ambient temperature
range is -20 to 50 °C (FE-7 series : -20 to 60 °C).

CAUTION: Install a sun shield over the terminal box if
temperature is high. Provide appropriate means to guard against
noisture if temperature is low. Otherwise, the sensor may be damage.

(2) Keep the electrode out of the direct flow of liquid. Failure to do
this may cause the electrode to break. If necessary, install a baffle
in order to divert the ligquids.

(3) Locate the sensor keep away from inlets or outlets, where excessive
turbulence may exist. If necessary, install a stilling tube in order
to divert the liquids.

(4) When & electrode is extended 2000 mm, use a separator in order to
prevent a short-circuit between electrodes.

CAUTION: Do not provide bending or hitting electrodes during
installation. Otherwise, the sensor may be damage,

- 10 -




6. WIR

6. 1
Pro

[NG

Wirineg
ceed as follows:

Remove the terminal box cover.

13.

~ Terminal screw M3.5

(
(2) Bring the cable into the terminal box.
(3} Connect the cable to the terminals as shown Fig
(4) Make sure that there are no mis wiring.
(5) Reinstall the ferminal box cover in accordance with protection category
1P45 (FE2 series) or [P43 (FET, FES series}
() The cable inlet must be protected the sensor from rain spiashing water
and S0 on.
deeiEEEEEEEE
KS 0 1 2 3 4 56
pEEcCEEEeEEE
TerminQI board
LO LiL2L3 L4 L5 L6
— e Flange
E}ectrode
Fig. 13
NOTE: {(i)Install solder less lugs fitted to M3.5 screw to end of
lead wire.

() Thread tvpe sensor has not terminal board. Connect the

cables to the inside eleci{rodes directly.

of inside eleclrode is M6)

11 -

(Screw size




6. 2 Conduit Connection

The electrical wires are led into the housing in the cable gland method or
in the conduit method. In case of the conduit method, sealing compound shalil
be applied onto the screw of the cable inlet (o protect water penetration

In case of the cable gland method, it must be properly fitted by the
appropriate tools to preserve IP45( FE7+# and FE8+ are I1P43 ) alter wiring.

Carrect Correct incorract
Cabis Flexihle tube
s 4
‘ ' J ' ’ qa, 08,
T, o) T, iy
Cable gland [ . Sealing compound [ é
Fig. 14

7. TECHNICAL NOTE

{1) This relay unit can not detect the level of non-conductive liguids,
stich as oil, gascline, and distilled water.

{2) Inside of level sensor and relay unit shall be kept free from rain,
splashing water, liquid, dust, dirt, metallic substances, and any other
foreign matter.

(3) In order to prevent a short-circuit between elecirodes, it is recommended
that a separator be used. When a electrode is extended with connectors,
always use a separator for safety. (Refer to T10. OPTIONAL PARTS) )

(4) This products must be stored in a dry, warm place where condensation of
humidity will not occur.

8. INSPECTION/MAINTENANCE

The following annual servicing tasks should be carried out on the sensor and
relay unit.
(1) Remove the sensor from tank carefully.
(2) Ensure there is no damage
(3) If sediment or other foreign matters are stained between electrodes,
clean the electrode.
(4) Make contact between electrodes, and check the relay unit operation.
(3) Spare parts and optional parts should be ordered from NOHKEN Inc. whose
address appears on the title page.

12 .




9, TROUBLESHOOTING

Use the following chart to troubleshoct a malfunctioning

---------------------------------------

---------------------------------------

---------------------------------------

Setting for improper seiect switch
(SELECT. SW.) mode of relay unit

Problems Possible causes Remedies
Relav unit Setting for improper length of Adjust electrodes length
de-energize electrodes

Clean electrodes and use
separator

----------------------------------

DBrill veat holes in the
stilling tube

Strip the insutation tube
of electrodes

Change the select switch
mode (H ON/L ON).

Relay chatter

Loosing terminal screws

.......................................

Miswiring between sensor and
refay unit

Tighten terminal screws

Fnsure the wiring correctly

If above remedies are unsuccessful,

-13 -

ask NOHKEN Inc.

to repair angd replace.




[0. OPTIONAL PARTS

Optional parts should be ordered from NOHKEN Inc. whose address appears on the
title page. Please consult vour local stocking distributer, or contact the
factory, for farther information.

10. 1 Electrode

Standard lengith of electfrode is 1 m

Standard material of electrode is 316 Stainless Steel.

[f necessary for chemical resistance, use other material electrodes

(Hastelloy, Titanium). When connecting the electrode, fix them with lock nut

and connector.
NOTE: Use same material of them in order to keep chemical compatibility

S B
K o fa
Connectar / Electrode(lm) - Y Lock nut

Fig. 15

10. 2 Separator
In order to prevent & short-circuit between elecirodes, it is recommended

that a separator be used. When a electrode extended with connecting, use a
separator for safety.

For one electrode For number of electrodes
Flange installation {ype| Flange instailation tvpe| Thread installation iype
‘ ¢ 85 . $ 50
“ o Sl
H —
i = T
%// P .C:\\\.\ ,//G-D =
( = = = )
oy, Y
‘\:S::,é?// S
Fig. 16
LO
Electrode
Separator
Egnnectej f,t} Connector
Lock nut //;?g%; Lock nut
i )
. Separator ‘
Electrode " | | —
i % [’
Fig. 17
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