O,

A 9001/180 9001
ROVED BY KPC QA

CAPACITANCE AUTO
LEVEL SWITCH

Manual

MODEL SCADP SERIES

& HRRET iﬁﬁ i{E S1N\EY

SEOJIN INSTECH CO,LTD.



= )\
Table of Contents

.M C(INIrOAUELION ) s s s s s

Jm

g (Fe atures) ...........................................................................................................

Iz
Yaul
0%
I3
5
4]
7!
2,
o
=
Qo
=

. _QJ 8(:):' il _/I\_(Overall Dimensions) ..........................................................................

. Ordering Informations ......................................................................................



CARRATTAARN CEANTOOL EXVELS BWITHA A6ARP

1.

M e
Tank 0] ZE=(2HL QAL WHDON Olol 2= HA
B MBS ZAGI0| SR KPS AZl= HHE

2EAL Auto Level SwitehOICL

s 3

[] Setting2 Auto=2 &HSIH |

[ H/L Alarm &Z(| JlsolCkL

[] ==l Het Delay Time ZHEQ| Jisollh

[] == (43! EADIS(Relay =2, Errar Code =21)

(] UlAst BME22E =8 IS pF ol 20KD

[ Flow Switch %% Al JISSHSCAP -6)

[ =AM Probe 201 Z2A40] JiseE.
{SCAP—4A1B, 4A2B (il stah

(] 2& ol 2l 2l 0K, A2 L2 5 el A,
2 ME, AR OJOEE MPlst g5l MYEo
M=o ZHN AEESEILL

L] Prabe= JIHAEL s 220] Sl Has %A
M7 B0 S0 012 =JH01 2L

O =0 UM List Provelt ZHIEIH 210, 12,
A=, @, M2l &8, FAIM)| Q= S8 55 &
20| Tevel ZEE 2ol Ssil=llL

e ]

XA AROIE MEEE101 WA=l Probe ZH0KL)

¢t 2l HIFHEZM Cloll HXMEs ¢ 2401 Yl =L H
HMEHA! Level Switehi= Ol AMEZFIC] Hals 24

Mot =2 ===

X RO
[ WA 1w I

ASE10| Tank®| AT
€r-24 - L

d

A
Ly

(@

= 72 5 ALk

@

: M2 pF] (C=Ce +Cm)
D HIRMEZE

. Probe ZI0|

2 Tank MA

: Probe &A

= i

1. Introduction

This level switch uses capacitance to detect the level
of liquid. powdcer or other solids.

Features

[] Automatic setting

[ ] High/Low Alarm selling

[ ] Delay time adjustment

[ ] Displays output{including relay and error code).

[] Capable of detecting very small changes in level.

[ ] Can be used as a flow switch

[] The prohe length can be adjusted in the field.

[] Can be used to detect the levels of various liquids,

powder, granular materials and lumpy solid Can also
be used for detection of the boundary between two
dissimilar liquids or the level of precipitates in a
liquid tank.

No maoving part, simple installation and long life.

A variety of probes are available for applications in
high and low pressures, vacuum and corrosive
materials

10

Principle

Capacitance is induced between two conductors as a
function of the dielectric coefficient of the material
and the gecomcetry of the containcer. For the casc of a
¢ylindrical tank shown below, the following equation
expresses the capacitance as a function of the
geometry formed by the probe and the tank

e -24 -1,
Formula : C = 71)
log—
d
C : Capacllance [pF] (C=Ce +Cm)
& : Dielectric Coefficient
L : Probe Length
D : Inside Tank Diameter
d : Probe Diameter




CARRGCTANNELANUOOLEEYELS SWITAH SCARP

J/€ Ld B ,2/T Ld ‘('PIS),b/€ ad ® ,3/1 Ad

pUuerd °1aed
=

a3ueld V69 3§ SIf Sununow
orddr J9 Joj uonndQp)ssue
[adiN T Ld (12U30 J10J 11do) 4 V&9 MS SIr ‘olddiN L1 Ld 22 &4 K
(29d1)Jooad Ioyleop : 9qoad ‘($SdI)Jooldd 1sng : SOTUOIIIOH 24nsoouy
(L9dD) ¥ -+ AER ‘(sdD)¥itixfR  AlRE ¥ o
. . 9q04dd
(dd - MINHN)HALJ ‘9T¢ SAS ‘P0€ SNS -
| = ¢ |[elRel
SOTUO0.1199 = HY
21 0av el
[=] _*H A
. _ A1ddng Jomodg
ZH09/0S ‘%01 + DV A022/011 = s
o) 2
peOT [BI9IERTT
8y 330¢ 8309 8 8302
5302 ” o SosBR
auanssald surjeaadQ
XeN ,Wo/ISN0T o
S/ = B 8 I
0,08 + O,08T + 0 0,08 + 0 0,08 0 e
—~ —_— —~ —_— —~ —_— + o~ -
), 0¥ ,0GT i 3 v .05T v = ‘dwo J,
SOTUOJ}OO[H | 1 =&
2,09+ ~ 0 -
=1 =
JOJIH JO uomeIqI[R) SUIAR[ASIP AT U99J4Y) “}oBJUO0D AR[SJ SUIARIASID HTT POy Ae1dsia
dd1 w= 8IYH J0aay Jo uoneaqie)d ‘AdTviy SIYHEBE £ePYy Y o
. . . uorloun g
(7998 01 ~ §0) dwLl Ae[ag “}oS wiely T/H ‘(dnyoeg ejeq ‘SurjeS I/H) uonjeiqied oiny o IC
£
ZHTSIO¥ Ge Aduenbaa g
> S5 X
. j1oelUO0) 3ndinQ
LSdS ¢) DV A0S "VS —
( ) S v B 2B
. KITATIISUD
Ad000°'T ~ 1 ﬁan. an.
O ic ¥ Ok
. . . yjsuor] SUulINSBaA
wwoor ~ 02 wuwe9 wweo0's ~ 00¢€ wwooo'y ~ 00€ wwoo0'y ~ 00€ wweos ~ 0S¢ 0 2 8 <
1cC 2
pmbI pImbr ‘Iepmod pmbI Japmod pImbIT ‘1epmod pI[oS ‘pIMbIT ‘1opmod uonyedlddy
I o K o ‘IK & K o [O= I o ‘I & [ LI | ol | = ¥ N & =
(uondraoseq) & -
9 — dVOS S — dVOS ¥ — dVOS &€ — dVOS ¢ — dVOS I — dVOS A= =
(°dAL)iv B8

( o YDAS )3

v



CARRATIANY EEANTOOLEFYELS BWITHH 5SARP

2)

10)
1)

12)

Al Y Y

=l Mx|Al H&=2 0180l &xlol= dF 0=
InsulatorJ} Tank®| [HEZ 100mm Ol& ==EINHO
otll. Frobe= FHMOl [Holl 15° H% JI=20 &Xl
st Z([H&] Probe ALOIM Ol=2 02l olst @
Ag ol £ 3.

Wire Type©| 2% ZES0| WA [ Wice XA
A0 221 W20 HIS0 fHE 4% HE
QU= oIENA B EALe AEL

High Level(ll &xlat AT SHAPIE odlolM £X
=18

Low Levellll &xl & &A%
Bridge 0l F=Clot0l &x|at 2.
Probe )t TankQ| LHAOILE 20l &=otAl EH 2x
gt 2l

glst Tank, FAIM0] A8t SHEMAl= Probe=
PTFE Tubing= &8 ZH{Wire Type SE= Nipple
Type€ Tubing =J)lsa.

=M &3I4 Probell JlollXl= oS0 MISAIZRL)
PHE AP HS Guard=E Ax|&t 2

el Hot&E e il= AxIokK] 2 A

(Probe HETHI ooz ZHONH Mt Guard=E
Mx|Ek M)

=N I B
ol EIAREMM
s alxlat A
HISREZ20| 2S= Prabe ASS 3N
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Sr=Al &eiat A,
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2l Wire Type2 1/10 012 2t2= = 21,

=
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otAHLL
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STE SO
| [100 min.

1,000 mm

SCAP-6A1A

SCAP-1A1A

5. Installation

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

1)

12)

When a switch i& mounted horizontally on a tank wall
through a nozzle, the probe should be flilled down by
ahout 15 degrees and the insulated part of the sensor
ngerted at least 100mm from the wall in order to
prevent malfunetions due to the material that can be
trapped between the probe and the nozzle

When a wire praobe is used inside a high density
material, tension load on the wire induced during the
down flow must be checked in eorder to prevent probe
breakage due to overloading

When the probe 5 o be used for High Level indication
of a powder or granular material, the repose angle of
the material must be taken into account for proper
operation of the probe

When the probe is t0 be used for Low Level indication
of a powder or granular material, take steps to properly
handle dead stock and material bridging.

Mount the probe in such a way that it does not touch
the tank wall or the nozzle

Use PTFE tubing probes in tanks of chemicals and
corrosive materials(PTFE tubing Is not avallable for
Wire and Nipple type probes).

For side mounting use a Protection Guard to prevent
overloading of the probe.

Do mot mount the probe within the region of lumpy
solid materials to avoid probe damage(A Protection
Guard may be used I neccessary)

For outdoor installation. mount the unit away from
direct sunlight or use a sun shade.

In materials of low dieleciric coeficients, use a larger
diameter probe or increase the surface area(Consult the
manufacturer ).

Confirm that the operating temperature and pressure
inside the tank are within the specified range of the
prohe.

When more than two probes are used in a tank, the
probes should be separated by more than 1 m, and the
long wire probes should be separated by more than
1/10 of its length.
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6. &= A 4k ¥( Setup Procedure )

6—1. Board [H50] MA(Part Names Circuit Board)

=
=4

110 220 Ci

O x TAC 250V, 50mA 1> Fuse D B0mA, 250V AC

@ = A M MY, EMEH Z) Terminal : For power supply and relay contact
3 H/L &A Switch : High/Low (3 H/L adjustment Switch : Fail Safe

) Delay Time XX : 05 ~ 10X @ Delay Time adjustment : 05 ~ 10 Seconds

§) High Setting Key : ZSH=0| 2= &HHH 5 High Setting Key . With measuring material

® Low Setting Key : ZAEZ=(| 9= AH #& Low Setting Key : Without measuring material
(7) Setting S£= & @Al =AH LED (7> Green LED displaying set or error code

® ME=d mA| MM LED & Red LED displaying output contact

@ HILILF =12 : Probe SR EHE 2H]] @ Plug : Connecting to probe and sensiig material
10 EEPROM . Data Back —up 10 EEPROM : Data Back —up

a Tre ©A/D RiE MY i TP : A/D Input voltage

> TP2 1 DC +5V iz TF2 : 45V DC

i) TP3 : DC +14V @ TP3 : +14V DC

@ TP1 : GND i TP1 : GND

,6,
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6- 2. Setting Low Level 6- 2. Setting Low Level
1) ZES0| Probel X1 2 AHHHIA Low Key(®)E 1) The Low Level Is sel by pushing and releasing the
=gl 50MH A LEDJ HAMH, Setting()] Z1LHH LOW key while the probe is not in contact with the
=M LED= MAILL material. The green LED light will come on and turn
2) ErrorJ} 2HMG=T] S0Isl KError 1,2 H| ZH4E M Hself of when the setting ks completed
High Setting= [IAl SHLD. 2) I' an error is indicated by blinking green light, repeat

the High Level setup.

6—- 3. Setting High level

6- 3. Setting High level
1) SEZ0I Provell EH et &EHHUHIA High Key(®)=S

Sl =0M =M LEDJE AXIWH. SetingQl Z0L1M 1) Bring the malerial level up so thal the probe Is in contac
=M 1ED= JHAILL with the material The High Level is set by pushing and
2) ErrorJ} SMHTI=A] =HOISHICKError 1.2 H()| HHAHE[H releasing the HIGH key. The green LED Light will come on
Low SettingE [IAl StCH. and turn Itself off when the setting Is completed.
2) Il an error is indieated by blinking green light repeat the
6-4. High/Low Alarm Setting(®) High Levelsetup

1) Low Alarm® M8 : H/L Alarm M9 SwitchE OF g 4. High/Low Alarm Setting
d= (4) HA L AXl =

—Lk 1) To sct Low Level Alarm o Sct the Alamm Switeh to
2) High Alarm©] MEH : H/L Alarm MEH SwitchE 21 [L] position.
=2 (1) 22 "1 AxXl == 2) To set High Level Alarm : Set the Alarm Switch to
Lk [H] position.
3) RI= =1A| High Alarm O AEL|IN S3=HLC) {The switch is set in [H] position at the factory.)
-t s =i X Relay | 8MLED Description Material Relay |Red LED
o= = Close On in Contact Closed On
High Alarm High Alarm
=LK B3| Open Off Not in Contact| Open Off
&= & Open Off in Contact Open Off
Low Alarm Low Alarm
=GN 22| Close On Not in Contact| Closed On
H/L Alarm@] &E | =41 Replay and LED output for Alarms.
6- 5. Delay Time E&(@) 6- 5. Delay Time Adjustment
1) JHHEEIS B distoe S AT RS AIZH 2 1) Delay time can be adjusted between 05 and 10
Aol AlH Watozs =21 A2 1A AIZH| SIHELC secands by turning the variable resister with a serew
(A 052, ZIH 10). driver. Clockwise turn increases the delay time.
2) ot AI’*[HI (el 2012 =XHZE HlAIFIHM =101 2) Delay time setting should be checked against the
gt A(HE =10A 3= d&ol 32 =H). varving levels of the material(The timer is set for 3

sceonds at the factary ).
7.8 M9y

7. Wiring

7- 1. Wiring for Power Supply
OIZ(AC 110V AIEZAD

OI2(AC 220V AIEAD 1) For 110V AC, use terminals 0 and 110.
2) For 220V AC, use terminals 0 and 220.

7-2 Relay == 91

7- 2. Relay contact Rating
Relay C1, C20] 8& &2 AC 250V, 5A0IH 0l &

atHl 2 222 AI=E0l Al = A= S22 2 A Relay contacts C1 and C2 are rated for 5A at 250V AC.
RelaysS 2ol AIEE 2 For larger loads, a larger external relay should be used

Pl
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8. A/SH HLAbst
8-1. SwitchJl &t Sl QS HF

1) SEH=0 Clot gH(stdBigl, BAL Mt Hets)
Build —up, Trobel| [H == Tank(ll &%, Dead
Stock, Material BridgesS0l Hat2 2o A4S [l= &
ALF &x Axl=S w210k

2) Settingai(Ql &2 24 L2lS AP Error)l 2HYEIL}
{Low/High Setting= [IAl 1.

8-2. SwitchJl s&lotkl Z=2 47

1) Material Bridge, A1 2 S90] Aat 5101
x| Ax S2).

2) Power AC 110/220V, 50/60Hz 52 (I =0l st A
{Fuse & 75 2101).

3) Relay &8& =21 &10I
(X =<1 ZA| MMLED ON, OFF =HI).

4) Low ME KeyE Y2 T TFP6 Test Pinlfl DC 07~
v SHHIAOL Mpt WG| ML) HOM Board
=1=1

5) M2 Z301 T2 =X =l
{TP2 : DC +5V, TP3 : DC +14V).

6) High/Low SettingZ2 [IA] ofH AAIGI0 S& FF
&lol s A,

8—3. Frror Code HAA|

[] Error 1 a) SSAH LEDJ} 2IEEH2I0] 1H VUH=E]

b) Low Z&ZH0| High S& g} QL1 200 2
¢) Low/Hlgh Setting=S [IAl SILL

[] Error 2 a) A LEDJ} 22| 28 Hi=E]

b) Low =X High SE I 2SI 2
¢) Probel} TankT= [HEH &= =01,
d) Probe(l] Build —up AHH =L
e) Low/High Setling2 [IAl 3H L
(] Error 3 a) M LEDJ| ZHEAEI0] 38 Hi=EE=
b) CPUN &=21%= A/D M2 DC 05V ()l
ol= Pl [l 2HH(TP6 Test Pin 2H01).
¢) HardwareXM@l Error)|0= A2 HIZE
2 0I5 g 2
[ Error 4 a) SAH LEDJ| ZEPHEIO] 4H HH=EL
b) CPUMN RIE%l= A/D 20l DC 41V
Olat 2d=3= [ Y (TP6 Test Pin E101).
¢) Tlardware MOl Erro)|D82 EAlE QIS
E 0I5 & 2
[] BError 5 a) S=AH LED)| 2 21(0)] 58 Hi=L
b) EEPROM 1LC =228
¢) EEPROM milgt = [CIAl High/Low

Setting = oH L

SN

M@l AAHA| Hslg] DA A2 &b 2

HE 2WA] Sensor 2 IHREIZIL &L= AL
oloog F0| 5t 2

29|22 [HE SwitchLl JHHEAIEIS FE0HA 2 24,
SensorS= Rollothl 2 A

ZIXL 2l )l Qe Head LHS'OI HAILF S 7%

M QEAS o 4 gloog 50| g 2

T oAA

8. Check Before Servicing

8-1. If the switch is always engaged

1) If there is a material buildup hetween the probe

and the tank or nozzle due a change in the
environment, corrosion, stickiness, dead stock or
material bridging, the problem can be corrected by
cleaning the affected area or relocating the probe.

2) It may be due to improperly set High or Low Level

Alarm. Reset the alarm levels.

8— 2. If the switch does not operate

1) I material bridging or the repose angle is causing

the problem, the probe should be relocated.

2) Check to make sure that the power is on.
3) Check the output of relay contacts. The output can

be confirmed by the red LED lamp.

4) If there i5 no stepwise increase between 0.7—4V DC

5) Check DC power supply :

at TP6 Test Pin when Low Level Sctting Key s
depressed. the circuit board may be faulty.
+5V DC @TP2 ; +14V

DC @TP3.

6) Check agaln to confirm that the Low and High

levels are set properly.

§ -2, Explanation of Error Code, Cause and Corrective Action

Error Indicated by

Green LED Lamp

Cause Comeclive Action

Blinks once and
repeats.

Blinks twice and

repeats.

Blinks 3 times and

repeats.

Blinks 4 times and

repeats.

Blinks 5 times and

repeals.

Lesel High and
Low levels

Low level is sel higher
than High level

Check 1o see thal the
probe i3 net in contact
with the lank or the nozzie

Low level may be set
as high as High level

Send the unit buck to
the manufacturer.

Thiz condition oceurs
when  the power to
CPU falls helow 0.5V
D @TP6 Test Pin.

Send the unit back Lo
the manufacturer.

This condilion nceurs
when the power to
CPU is greater than 4.1
V DGO @TI% Test IYin,

Eeplace BEFPROM, and
reselr High/Low alarms.

This ig cawsced by a
[aully EEPROM [C.

0, Precaution

1

2

3

4

5

)
)

)

)
)

Make certaln that the power is connected to the
proper terminals.

Avoid shock and vibration of the sensor and the
circuit board during transport to prevent damages
to the hardware.

Do not arbitrarily change switch positions or reset
the variable resister.

Do not disassemble the sensor.

Protect the instrument head to prevent malfunction

due to dust and moisture.
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10. 2| & & £( Overall Dimensions )

SCAP-1A1A SCAP-1A1B SCAP-2A1B
127
127 127
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PR(T) 1/2"

PF(T) 3/4"

63

63

SCAP-4A1B SCAP -4A2B SCAP-3A1B
127 127 127
[ 1 [ 1 Ll 4
o
. : ] ﬁ
—— ~IPT) 3/4T PH(T) 172" PET) 3 /4" B
-~
| | | ~
3 o '
e g
= = =) 39,5
S L LS = 94 §r
? 2 :
= = 2
= 3 =
s H [
% 30 230 %60
SCAP-5A1B SCAP -5A2B SCAP —BATA
127
127
127
(=)
) |
3 N PR(T) 3/4" PE(T) 1/2" ¥

(STD. 20, MAX. 100)
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