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Full-Wave
Rectifier

Pure DC Voltage

FullWave Rectified
- DC Voltage Out

o) p&ll die 4V bl ey 5 Power Supply AC/DC alasiul &y

Maximum output current_Lill 3ok / 4 5l 3 )l o
Input Voltage (MIN & MAX ) Jaall xea o
Output Voltage z_al > e

Temperature 3\ all i 2 o

IPaleallds )y o

( Fixed , DIN rail ) «xS il 43 1 o
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Control Power Transformer — Isolation = eS! Jiad) / aSail) & gaa

Transformer_
Ooml) 5 Lgba nla¥) Cangl) (STg Y gnall e Ayl (puity o g SI Jjall/ a8l Y gae Jans
aSatll i 5 il S Fuali 5 g g ptially U Sl AL e Jalaill ad JA1S5 piad lld g 3 5o <))

LeS Ll 5 oSl 3l )i o dladlaall JSaill il ga 3 Y gaall 538 addind

Z - w A

Source

i[L=8 Load ||L=2 Load i i|[l=2 Load
i |$—* Power Circuit ;| : |#—* Power Circuit i |$—* Power Circut |}
Sharing ! ' : ] P :
Neutral | |L—e Control : i |L—e Control i |L—e control |
Line il Circuit | i L—s Circuit | :L—s Circuit :

B Ll 1aa o5, Neutral dabadll o 8 @l )LESS 2Sasll ) 93 (e el (o) e g (Golal) JSG)
SR 238 (a2l el g uSail) il ga A3eil ()

R B HE
S ij : ; Loads
380 220 Control
VAC ~ | VAC  Circuit
Source% Long Distance —— élsolation Transformer
R ? !
s : - Loads
T——— -
N T
...... . gg %‘I’:ct;’tl
Source |« Long Distance ——— !
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Diagram #1

PRIMARY SECONDARY TAPS

VOLTAGE VOLTAGE
1 240 x 480 120/240 NONE
é 3 Phase Power Circuit PRIMARY
Fuse —> <— Fuse
H1 H3 H2 H4
380/220

Ground l

XKoo
t X

g - —
Control Power
Transformer X4 X2 X3 X1
SECONDARY
VOLTS | CONNECTIONS | LINE LEADS
Line Neutral 480 H2 - H3 H1, H4
240 H1 - H3, H2 - H4 H1, H4
240 X2 -X3 X1, X4
240/120 X2 - X3 X1, X2, X4
120 X1-X8, X2 -X4 X1, X4
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.True or False W&

(Analog Signal) 4 BUil <) LaY)
Analog signal is a continuous signal in which one time-varying quantity (such

as voltage, pressure, etc.) represents another time-based variable

True A Guls Valuedsed 4eiS ie Hnadll abyg e )l )5 00 g Lgiad o Al Sl 8
... s paill o) o guiall gl il o) agall 4ad i or false

A
Continuous de
Signal \
Measured
Signal L 1 1 1
. —l 0 0 0
X Time
Time

Variable Value(Rang Min-Max) For
each time

Analog Signal Discrete\Digital Signal

Constant Vale(0,1) for each time

Contacts (puedtil) Ll

L 5eSU 30l Jaad g a5l anais ) GaeDlid) ol e aSaill il g0 <l sSa a5 sin
Llaill ) s (e 53 s gall LDl Lalas Jie (Adaiall o2 aie Ay oS Aail) 33 ixay l)
.(Auxiliary Contacts) LSt Sl e 3ac Lol

Lo S 7 s (4585 (2 6S e e 5 ke - (Normally open Contact NO ) da sidall ddaaill
S aills oasiagle SN AN oy S ol 0 bl il (8 Ll )5 e e
206N Ll 5 per e Lae el (33l o 585 ) Closed
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Normally Open

Normal state After Action
Contact

Q. B
O/ (Y = |

IEC symbol = r

- Relay ——— Reday
- r' .
Frlerglﬁ-ﬂi

MD E Battery

NEMA symbol

Lo S lae (35S0 (2068 s (e 3 ke -1 ((Normally Closed Contact NC) 4alsall ddaail)
Open A aills puaiiade LA s 8y il ol O s oandall wm Bl (8 LN 5 s s
O s e e 5 (2 Sl Jlesall iy o 58 )

Normally Closed
Contact

Normal state After Action

= S 2

Barimny Baitary
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i% Relay
Deenergized

N ': Battery

HI':I."\'.'
Enargized

&ﬁ&wﬂ\wéﬁu&a\gﬂg\g

MCB sala¥) adaliall Jie Joa sill Ja plad sae ) j0ii: Poles Juagill sl sae o
i <a,.. MCB 2Pole o ) adal dl 5 1Pole

Pole describes the number of isolated circuits that can pass through the

relay at one time.

Cpob—se g2 aly w5 —S3s Throw 3 WYL { [ i N X Sy

Throw is the number of different closed-contact positions per pole. This
is equal to the total number of different circuits each pole controls.
& 5 (e b LSl 2das jall Laladll JS o) 2y Single Throw as) sl jlwddl o
Normally Close s Normally Open ki aal
Cre il e Laa LiSuilSaa Adasi yall Lalsill o) i=3 Double Throw bl z 2 3 0
Normally Close & Normally Open
(e O sl 3aal saga o Joali A dadil) o)) ) Jouagili/pdalll LSS 20 o o
NO) 3l (8 LS dhadill saal 5 dga (o adad ()5S () Lol Adadill dadl) JS& (e el 5y
Auxiliary _ siSU Sl sae bl Adaiil) Jia cpalan¥l 8 adadll J<5 o) ) (COM NC
Contact
Break is the number of separate contacts the switch contacts use to open

or close individual circuits.
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Circuit 1 Circuit 1
iJ: | {J: i
I
__A~2 :
|
[ —— =) : [ J
| 1
J J A AR ‘ Circuit 2
C OO ) e o) e Single Pole Double Pole
Single-Pole Double-Pole Single-Pole Double-Pole
Single-Throw Single-Throw Single-Throw Single-Throw
Single-Break Single-Break Double-Break Double-Break Circuit 1
___~ —
= — o Gt
| | == Cjreuit 2
| —_— | (e
|
/§= g — — — : — Single-Throw Double-Throw
| e — |
i S— O wml) Cm sl
Single-Pole Double-Pole Single-Pole Double-Pole
Double-Throw Double-Throw Double-Throw Double-Throw
Single-Break Single-Break Double-Break Double-Break ,‘65 j
[ = [
Single-Break Double-Break

«

Pushbuttons ¥

>

deadl dapls Cavs S0V (e (e 53 2 5

s e D) Ll Adls Jpati 3 e Jarall Adls 8 : Momentary (all)
D ) bl A1l aay LoV leaua g ) Adadill 223y | (Sallg close U open

Normal Case Normally Opened NO & . 4illay Laiiay¥ | (k) 42z I )5
On press NO change to CLOSE & On Release Closed contact Change to

NO
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symbol Normal state After Action
o o \‘n
NO L= =l |}
Swatch i shown
. mﬂﬁm} I"
Pushbutton with

Normally Open Contact

NC Q» AN Q

i L _-‘.- -‘
| . Switch i shown ’ﬁ_':'*
Pushbutton with ooy | oomal catn (NCJ. | =
Normally Closed
Contact

biaall vie | dide Jaraall Alls 8 4l Ladiag ) 391 e g 53l 138 :Maintained adlal)
Jad baazall 4 ) aie 5 Sl g close AOpen o osedil) Lalds (583 je J 5l asle
<V Close (e ddadill J 5o (5 a1 5 je dile Lzl 2ic 5 Close () gy o adadill

. Selector (ON/OFF) dl Jee S o M andyy 13a 5 . Open
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Switches Jail) ziilia

Sl Al / A5 8 il SIaaY) (555, e a8 i gl ity (A U Sl 2o
(State at Set Point dwlie &l jLi) ad ) Gluld e adial Silaa

Selector switch 4Saluall /45001 o
DALl G5 s axay e g (GSailSae ) sy agle il vie adlls i o
StV e (5 sl 8 e e
Lxzall ) ) aie LoV i g (1 2 mi LeiSly KailSie jiaiip ) il 4 a9 WS o

Selector Switch with Spring Return (e 5 lale

Three-position Two-position

IEC NEMA IEC NEMA

Letter PGSlthn | 2 Letter | Position

|
_ Sym| 1] 2| 3] a N, [Sm[GTe
_I:lhL ;‘i Q—EQ A X —|: ;_AW i-) o A X

& o s % B | X
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: Float switch

slaall o gasia (5 shuna (A aSaTll aady ~ldal) (e g o3l 138 1 float switch piladl L)
DO ) 12§ oSy 5 olall AAiae Qi 8 AaSay elld g Ul AN 8 sl
Bsdiaall 45 ) 50 dda [ yallgr J65 2, Jaad #lide s a5 S alalay Saindl (8500 |
O AN Dbl Al Jaadll Sl
O e} s J gt i) (358 p-ilall (30 sl (re (pnn g LSSV Jyaa sl 2k
) alaill 3 ga3 (addia (g ghua N J s 53 2ie g 82l ) Normally Open to Closed
Normally Close La¥! lgza g

Float switch (Normally Closed) Float Switch (Normally Open)

NEMA IEC NEMA IEC

oT° S I

TETHER POINT

PUMPING RANG

Level electrode Switch
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Juis 4 &30 Dry Running Protection daleall o8 Liay) aadiun LS | System
i gmeiall lads il Calsyl

rode Holder

Conductive
Level
Controller

i

U

KiL-A78)
LQUD LEAKKGE
SENSOR

_D 992999

VANAWAY

= ” ]”

QUT AplUsT Contactor
Figure 2. Low Water Level
3.|High Water Level
Theory 61F Controller
Theory 61F Controller
aVv 24V
O ov 2;: \i

N

Relay

Gy 3
"/ O 200V

Transformer

eav

200V ==

¥

elay Contacts
Electrodes Elec. b a '"' '" bY a '”'
Relay Contacts
trodes c ©
c b a [~
I: O
Ei 1

To contactor o &l To contactor Ei
E1 E3 Es

To contactor =]

To contactor E3

Current flows. Current flows.

No current flows.

No current flows.
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Figure 4. Self-holding Circuit

o

{ Timing Chart

Theory 61F Controller

1 Self-holding period

oV 24V

h|IE

sV a2 { *bz

00 V]

Transformer

U bl
ON b1 ai #

(Water : H |
supplied.) ¢l ]
2 [fa HEN
H i
| E H w

To contact Ez To contactor I Ez2 g
= Ea LN | S

OFF

Number of Parts Required During Installation (Electrodes)
Automatic Water Supply and Drainage Control

' PS-38 Electrode Holder

FO03.01 (SUS-304) Electrode Conductive Level Controller
F03-03 (SUS304) Lock Nut
(includes spring washer)

,meil __,_:? F03-02 (SUS304) Connecting Nut
e 1

e
e & @ T E-
i =5~ =]
o ‘
I\ _
= ™
T {
a v N
F03-14 3P F03-14 1P
Separator Separator

Limit Switch

AT Y GEL Y e | Agna Akt () s 1) (g 2STL daladiiad oy ) siall 4l ~LiRa
Ol 3LAT) A eI e diall pe pasisall Liay) 5 (Aledll ) dplad) ddads I J s ) (1
Cildana 8 2330 dll Jlall 60 5S | (S Gl o JalSH eil) 3 dads N J gamn sl
SSilSie (5% e B le 0 5S s (Ubasal) Ll 5 Al () (608N J g s () Aallaall
' Normally Open ) Ledle il vie Leilla yuass (Contact) 4w eS 4 4 3ale
aiy g ddlida alaal s aaxie JISEI 4l s . (Open 3 Normally Closed - s - Closed
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o Limit Switch

Limit switch (Normally Closed)
(Normally Open)
NEMA IEC NEMA IEC

0<TT OG0 §

e e P e

Z-15HW24-B Z-15GD-B Z215GQ-B Z15GQ21-8 Z15GQ22-8

ﬁﬁﬁﬁﬂ‘

215G Z-156W2-B Z-15G6W21-B Z2-15G6wW22-B Z-15G-8

LXWS- LXWS-11G1 LXWS-11G2 LXWS-11G3 LXWS-11M
LXWS- 1IN LXWS-11N2 LXW5-11Q1 LXWS-11Q2 LXWS-11Z
Micro Switch — (i s 5 )Sila Limit Switch — (i ses el

Pressure Switch

3 Qi 3Ll e a g6 A giamall ol Uil g Jil gadl cililad 8 ko Jlea
M‘u.é—\h; (b oy Ana daf () J g sl e ) Jaaiall il dais Joa il
- Closed ' Normally Open ) Lede il sie Lgilla yuaii (Contact) 4w S
s o LAl 1 g A8liAa slaal g 2aaie JIEN 4l (Open Normally Closed -
5= g Sl Compressor &) s-¢ll el guia (8 aaladi il ASLSl landaill (e, odail)
Lee ) g3l QS laaall dlaad aadioy
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Pressure switch (Normally | Pressure Switch (Normally
Closed) Open)

NEMA IEC NEMA IEC

| B 1 @—ﬂ'

MICRO-SWITCH

Electrical connection se— -

SP Adjustment screw

SWITCH CASE

Switch contact

OPERATING PISTON"

Measuring elements

Process cONNECtion  s—

INLET PRESSURE

SECTIONAL VIEW

Flow Switch

e (Contact) A eS Al 4y 3ale | Ame Aadi ie Sl Gy o ad o235 Slea
Normally Closed - sl - Closed ' Normally Open ) Leste il aie Leila
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_ Flow Switch (Normally
Flow switch (Normally Closed)
Open)

NEMA IEC NEMA IEC
[

Temperature switch

a5 )L slaely Jleall o shy Cun 3 pall sy il il cilipdaill & aodioy Slea
Lebarn oy dall 028 5 A e M J a1l ima) 30 pall da 5o il At Jua i)
Ledde il vie Laills 5 (Contact) 4 S dkaii 4y Gale s | (Gl a3 S
Jil 4l (Open 4 Normally Closed - s - Closed ' Normally Open )

(Gl Cas o Lidl) S 5 Adlid alaal 5 2

Temperature switch (Normally Closed) | Temperature Switch (Normally Open)

NEMA IEC NEMA IEC
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Positive Jie (Al cla glaall) 3 ) yall s ja ae Julaill duaiadia (s A1 &) 53l 2a g LS

Negative Temperature Coefficient (NTC) s Temperature Coefficient (PTC)

/ Ja ey a5 a5 dssdalad) izl 5 Ay Sl S jaall cilile 5 )l ja da jo Gl aadioy 3l
a3l s Gl o 2ie Jaall Juadl a8aill 3 il dlua 5 a3 4y (ala (530 )

(QM\ ‘_AJ ULJJ EJ\J; :\;JJ dfm) SJ‘); :&;JJ Olw ‘; e&;:mmﬂ PT100 &\ 4l
Lo 531 81, lallall g IS jaal) AHST Al il 53 (3 niinss ) Ay 5o i sSall (o 23

Relay Ja sal) / (300

A relay is an electrically operated switch. It consists of a set of input terminals

for a single or multiple control signals, and a set of operating contact terminals.

An electromechanical relay is an electrical switch that is typically operated by

using electromagnetism to operate a mechanical switching mechanism.
3¢ G UDUA (0 Tl S 4 Sl (0 (S0 Ui (g (58 L jeS naie (o 5l (o
Ll 2 gl Calall e

cuhaline A Jsaty 4sld (oD, 0ol s 5eSh calal) ol phal e Ay 5e<U LEY) aa) ¢ ie
s s gad g Geadlall Jalail 35yl ol el Cday
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Coil teminak Fieed NO' Fixed NC
contact  contact
Input Teminals Cwtput Terminals

Spring—

Armature

— Movable Contacts

_—Stationary Contacts

Electromagnet

0
Control Signal
0

solid state relay 4 ) sa < sllas

e alac 3 5S4 adiad 52l 5 (Solid State Relay sSb) Sliv Al pudl) e (5 530 £ 53l a1
Fast Switching (e aaiad Al clipkaill o8 205 s Semi-Conductors <Sla sall oladl
BAl Aa 3 aSaill Ay oSl Al Jemd s Juandi 8 aSail) e oSl dlee SLaiY

Relay 3l ¢l pdig daasi ol s

$ 22,5220V, 24V, 110V ... B duw (Je) Bl cale Jiadd aga 2aT @
(eSA:\M 50l s yalise
2 +( Ly 1A LYY aa c A 2a e

(Contacts) L\

A N e

a3 3 2 e 1) G\ sia Y A e P
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Interface/lsolation circuits (1
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CR CR
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Start
f () ——
, >
CR
CR: Control Relay(coil & Aux | M:Contactor Coil
Contacts)

Isolation Interface Relay

R
s
T
N
b H H H
220VAC : H H
Power Command #— T
ot Relay 1 }.'{"{"r — Contactor
net—e i1 11 Coil 380VAC
24VDC (-) 24VDC (+) - : I_‘R
Command #—{——t I t I S
Relay 2 }Ilr I‘r I{ ContaCtOI‘
ne—t—s 1 4 ——e  Coil 220VAC
R N

N —— Coil 24VDC

Command &1 24VDC (+)
Relay 3 }'ﬁ_llﬁ I{' I{I — Contactor

24VDC (-)

il el Aalall 5l
e e ———————



QS da 2 A0 S Dlpa (udiga

e B e e
pSaill )3l 535 (PLC ) emsall aSaill 50 50 (o 620 ) aladiuls Interface  dwe i
Al 53 (e Liay) (o il oSaill H3l 5 (5 59a5 O oSy s, (Classic  Control)sadill
- Sleb N @ik e Interface

R
S
T
N
220VAC
Power T
Supply Contactor
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i F B s

— Coil 220VAC
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2%, Contactor
24VDC () Coil 24VDC
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L1 START S N
Pushbutton Gl Ss.
Emergency Pushbutton OVERLOAD S
STOP /A\
AR Ml
K1 L’
N
| | PRS-t - Load
"
Latch
L1 START1 stRT2 == =i T N
T Pushbutton Pushbutton PUZ’TSJ’:{OI’\ GERIGAD S
STOP | }—\
N O O0—o0 O QID N @

K1 Ped

]

[ | _ee"® - Load

¥
Latch

Invert control signal aSaill 3 La) (use

Normally A&le 48 o glhaall o 5% Larie ey 3 LAY A uSal (630 ) aladin) (Sa
Aa sidal) Adasill Jram 5 21y 453 Normally Open NO 4dads je ~Uis 2 5 Closed NC
Al (e 33 s gall (DUl Jalas aladial 2y &8 (Dl cale i) (S ) Jasdal Aalial)

Relay-NC 4alaa ddaty plasinl o Al oda &

‘ ON Press

START  Normal State
START
L1 Pushbutton N L1 Pushbutton g

N T
NO © ® Closed ®7
. R g Lamp
RN Qi)

NC NC OFF

Relay : Invert Signal

Expansion contact sacluall Lladl slac) 334 ) (3
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- Pushbutton Relay : Expansion Contacts | .
__|—__ Call
NO

Relay (R1) =3 * SPDT Contact (INO+1NC) = 3NO+3NC

NC
Relay (R2) = 3* SPDT Contact (INO+1NC) = 3NO+3NC /5_

Relay (R3) = 3* SPDT Contact (1INO+1NC) = 3NO+3NC COM e NO
SPDT
Relay (R4) = 3* SPDT Contact (INO+1NC) = 3NO+3NC Single-Pole
Doble-Throw
Single-Break

TIT

Total = 12NO+12NC

Relay : Expansion Contacts: 1INO(Pushbutton) = 12NO+12NC

Timer 4l clidsal (4
& o2 5L (e (5S8R N Alla sl tadll yiall (S5 (D0 ) e e Sl S pal) 4l
aSaill cillee 8 aadiiud ) dyie 1 U gall (e el 2 g9 iy il

A timing relay is similar to a control relay, except that certain of its contacts

are designed to operate at a preset time interval, or time lag, after the unit's
energized, or de-energized.
(ON-Delay Timer) Juii) ali cése o
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b o5& Energize Timer 4l xie, Juedil) 5aAls e Jany e ) Clise e 3 e
) NO 4 gidall ddadill Al oy o 58 SIS 2y g o sllaall S ) eleii) Ja laiy g s
e <l Jhy s Opened ¢ side Jbas AN NC Adlaal) adasil) Jialls 5 Closed (slas b
oy elld aay o3 il De-energized dae b oo s RESET dee (s gl 13a

LB AN e dlaall ) S

— $Set Power (Energize Timer)

— Wait Some Time

— After Waiting (delay)
— NO Change to Closed Contact
— NC Change to Opened Contact

ON-Delay Timer | ON-Delay Timer COIL
(Normally Closed) (Normally Open)
NEMA | IEC NEMA | IEC NEMA IEC

On-Delay, Timed Closed
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The following is an example of On-delay, timed closed, using a set of normally

open (NO) contacts. This configuration is also referred to as normally open,
timed closed (NOTC).The timing relay (TR1) has been set for an On-delay of 5

seconds.

On-Delay, Timed Open

The following is an example of On-delay, timed open, using a set of normally
closed (NC) contacts. This configuration is also referred to as normally closed,
timed open (NCTO). PL1 is illuminated as long as S1 remains open. The
timing relay (TR1) has been set for an ON delay of 5 seconds.

( OFF-Delay Timer ) Jaill pili cdse o
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Ll s ey 58 Energize Timer 4l die | Joadll a6 o Jony i) Clige e 5 ke
NC dalaall 4dasill Ha% Jiab g Closed dalaa jlus () NO As sidell ddasil] Alla i) 5 pilse
~ De-energize timer <& Jwe Sa <l W) aia ol Jay 5 (Opened ¢ side s I
Aa giial) A0l agadall Lgam g ) Jalil) 4518 salely a5y a5 o gllaall <o gl olgil i laiy
(Closed dlas ) siida gidall NC Ailieal) A dasill | da gida I i 43l NO

. >
AT8PSN Autonics

ON-Delay Timer | ON-Delay Timer CoIL
(Normally Closed) (Normally Open)
NEMA IEC NEMA IEC NEMA IEC
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Off-Delay, Timed Open

The following is an example of Off-delay, timed open, using a set of normally
open (NO) contacts. This confguration is also referred to as normally open,
timed open (NOTO). The timing relay (TR1) has been set for an off delay of 5
seconds. Closing
S1 energizes TR1, causing its associated normally open TR1 contacts to close

immediately and illuminate PL1.

3) (2) (1)

Off-Delay, Timed Closed

The following is an example of Off-delay, timed closed, using a set of

normally closed (NC) contacts. This confguration is also referred to as

il el Aalall 5l
e



QS da 2 A0 S Dlpa (udiga
=| JsY) (s giusall ) asatl) il 5o =

normally closed, timed closed (NCTC). The timing relay (TR1) has been set

for 5 seconds. PL1 is on. Closing S1 energizes TR1, causing its associated

contacts to open immediately and extinguishing PL1.

3) (2) (D

e ON/OFF Delay timer

58 -4 5 as OFF-Delay <) s ON-Delay cue sl (o aand (Al azia ) Gl gal) £ 93 2
aSaill 3 5Ll I sy e Juadll 5als s Control Signal aSaill s i) Jsea s die Juasill jaliy
Control Signal

I e L
V1 | ool Sir

R1 Relay with ON-delay
and OFF-Delay timer

T ‘ T

- |~
ON-Delay OFF-Delay
TIME TIME
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s Cyclic Timer 5 Interval Timer s Pulse Timer J&is dsia )l Sl e el aa 5 WS
& Flash timer

Star-Delta Timer desi- Ui as yall ey il gal e ) cdga o

a4l LS | aSail) il oo Jagudll G gall da Jae &3 Star-Delta 4s yh 48 jall cay il a5 i1 ylas
Ay, Delta Wall ida ye s Star s dda e o Transition Timeleiy) (el slel e
Transition Time J&Y) )5 Time of STAR (T) bl dla je Qi () llin sl

0

U STAR-DELTA timer
Energize

R1 STAR stage

R2

DELTA stage

T : Time of Star connection
t : Transition Time between star and delta
connection
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Symbols Used in Internal Connection Diagram

Symbol Symbol
Name | gymbolusedin |Symbol defined by Description Name | gymbolusedin | Symbol defined by Description
catalogs JIS catalogs JIS
Time-limit — A: NO contacts
Norm_ally open contacts operation ® 506 ® B: NC contacts
NO (A pair of contacts time- at
contacts | © o o o =L which are normally fimit
open when no relay resetting
input is applied.) contacts QHe ®
Manually Contacts that reset
operated, when the operator
T _— automatic releases their hand.
rmaily resetting =l it These contacts are
contacts (A pair of contact ®3‘3 ® H used, for example, to
NC contacts which are ==t operate a pushbutton
contacts 2t o 8 S~ normally closed when switch. (Same for
no relay input is SS— pushbutton, pull, and
applied.) ®eLe o rotating switches.)
A: NO contacts
B: NC contacts
Transfer contacts (NO Synchron A miniature motor
and NC contacts that ous motor which operates in
have a common contact synchronization with
terminal are collectively }:: ﬁg‘gg’ supply
{ o O}-o- called "transfer a Y-
Transfer - contacts".)
contacts ® 1) & x The contacts shown in @ @
Q_,E J‘ A and B are all transfer
contacts. The NC
contact is either on the
right side or on the
upper side.
Relay An electromagnetic
Time-limit ®3% |® ]:_ T ey
operating A: NO contacts _@_ _@
contacts ‘H]T B: NC contacts
® eae
LED Used to indicate the
Time-limit ® 5% ® j]:_ jf operating status of the
fosatin A: NO contacts 7 w Timer.
9 B: NC contacts —>— —P—
contacts _;[L
B ®

(Adapuy Alial — a3l Jadadall — Jeall 5,88 ) Counter <lalasll o

aall Alee ) zUaad ) clleall 8 aadtus 3l Sanll i i el m
.Counting Operation)

a8l (A sa sl oa Aladl ol 3 Sigall (815 SOl ae alae alisy
Count Down &ls & siall N Jsasll 5l Count Up s

Glalaall aladduly U3 aiy Caae 2de day ba el Jands )3 5l ZUaS Ladie
(ON then OFF to Count) PULSE 4l 5 L1 45 )l e Counters
Count eV aall 055 axllaly ON (A OFF (e 3)LEY) J ot Ladic
. Count UP & Down Lss calai¥l & 5l Count DOWN Jisy i UP
Gslhall 2all Jsum oll die Lgills 503 (Contact) 4 seS 4dadi 4 (3alay
. (Open Y Normally Closed - s - Closed !' Normally Open )
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... Glwadhll | IS jaall Jie Glas gl Juads s gl aa Bale

Cpma d3e 2y Le el Jidd (13 plall 2Uias Ladie aladiul) o3y w

0000 0BEE n

,})

Protection relay 4@l &3 e (1

}d.hcu\.ﬁﬁS\m@b)&\ﬁf\ﬂ\cﬁuuugYMdAijpusﬁjmé\)i\da‘)‘d\
Sl A8l 3y g ¢ agalle 203N kg 2003 Ll e dpegadall e Jerdill gyl e CaiSl

Sl Al A 3 llaad) A8 | addiall 23yl g ¢ 230 312 il 6
O bl ¢ 3l (e Cagmall ¢ 3l J e 5 Uadldl apaas 8 G Leald) Ja il 4l dayds o) Joias
i Ladl (o) o s Adla 8 Jeandl Adasi yall Claa gl L&Y 48 6l s 0 addiusip | ol Ll
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Overload 231 859 (2
Gl Janll e L 335 i A 5eSl) Jaa¥) el 35 501 / IS0 5 S0 o Slen
3150 Jaadl e (S jaall) A 5eSh Jlea¥) eny | L]
Thermal overload relays are economic electromechanical protection
devices for the main circuit. They offer reliable protection for motors in the
event of overload or phase failure. The thermal overload relay can make

up a compact starting solution together with contactors

Overload — Wiring(Power Circuit) Overload Contacts

NEMA IEC NEMA IEC
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Phase sequence failure ,under voltage , overvoltage (3
Glla s agad) saly )5 dgad) mliasl of <l Al a5 <l Ul aal bo g aa g SN Ales e
aal s Sl o) lgwany ol Clladl aal ad Sleadl ¢ 6K o (S WS | A Sl Glanall e Jalaall
vie Lgilla i A 5eS Alaii 4 0550 el 5l AU 5l ke OIS ol sm ) Lae cillaal) e 4
Ay Aialall Ay el Jalail) alasil aiy g, aSaill s 500 b Lgeladiul 2ty QI gl digaa
el asa g die Lgilla ahy 5 oSl i) 5o 8 Lgaladiia
Motor protection relay (4

aMLJLLA\dJ}BL;\” ;&;y‘hgw@u}&dwj@)gﬁ\&b&)ﬂbuab LL&AJL@A

Short Circuit

Earth Fault Overcurrent Protection e

Number of Starts e

Loss of Load/Undercurrent e

Loss of Phase e

Under voltage , over voltage , under current e
Unbalance e

Thermal Overload e

Locked Rotor during Starting e

Input for PTC Sensors e
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YIS Laa (IR 0 5 cpm A a3 sl o 55 - Al il sl

Jaall Jia Hradl (re (el sl e A uad) oo Power Circuit ¢ gill 3,12 o
Sl Jaall 3 )08 ae i Aglle 4 jeS @l s Jaaty 6l 5 (0 S

Jndil Ay HeSl) il Sall (8 aSaill dulee e A Suudll & : Control Circuit 2Saill s 5y o
e e Losall L s€ally ASlata¥ ) w5 (il By i B Ayl (o oS (Jaa)
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Y oSaill s yiladelem 2353 NOT operation s OR Operation s AND operation

i A} ke 52 Jaally

IF (Condition=true) THEN execute action

| S e ) Then energize K1

oo —()

Selector Switch

Condition Result

AND L ogic operation : IF(Conditionl AND Condition2 AND ..etc) THEN
TRUE

> SS2 Uik 3 SST FUide Ao ariall cang 48l ray | baa da g il DS Ga8at gl gy Aolae
0555 S8 a8 e SN Lo ) (348a% aae 3 SST (3l e aal 9oyl Giiaty KT Jeadl Jeny

KT 60 Jaall Jans 43 il
1 SS1  AND SS2.meor. ) Then energize K1
L1 Ss1 Ss2 N
Selector Switch Selector Switch
Condition Result

OR Logic Operation: IF(Condition1 OR Condition2 OR ..etc) THEN TRUE

Jand Jad Adlaae ddads ) J g2l (51SS] oyl (ga8ad Jia | Jadd Lead aa) g Ja yd (adaty 8K Alac
cen) Ja sl A6IS (3 amy Y o peSl) Jeall il o1y Yy ) KL (meS)) Jaal i e
(1358 5 A ik (585 SS2 Ling) 5 s 5o (585 ST (simas A sibe (585 a5 50
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F (oo ss1  OR SS2e ) Then energize K1
L1 Sst N
- /’\

O— K1
O/

Selector Switch

Ss2
L o0
Selector Switch
Condition Result
IF( NOT ES AND ( Start OR K1) AND NOTstop AND NOT overload ) THEN energize K1
IF( ES AND ( Start OR K1) AND stop AND NOT overload ) THEN energize K1
L1 : ; START : : ; i N

Emergency & Pushbutton : STOR & i :
STOP i - Pushbutfon % OvERLOAD :

= - T ;

- + I i

(i) & Ll W) aladinl) o 5eSl) Jeall Clagy) 5 Sl o s Gudss (1

adaaill (33 5l (ye Selector Switch zlide alaaialss yilie (o 5eS) Jaall i o5y o
, b sl i 8 Laa Start & Stop J e J sl oo 4usi jiiag g NO 4 4a giddl)
, 4ale Ay i dhati [atch Jae 2

OVERLOAD 231 Jea &isan oI NC sl shll #like o bacall dlla S5 Ll o
ol g Al e leling o eI Ll adady o 5858 Open 4a sida ) ddadill J a5 NC
Jaall e K1 Jaal

A a0 o e (oSN el Jiandii pae il ) ) ga¥) B Aulia ye 46 shall oda @
Aillay Lading Selector Switch lisal) oY ¢l | ands oali e ol 1<) ¢ Uasi)
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L1

Emergency
STOP

Selector Switch

N
OVERLOAD

N

o o

(or any Auxiliary Contact )

Ne——(kD—

Ay s K1 St Sl Jary 4ide Jaxall 2ie s START pushbutton ) alasciuls 5 jlall Jasds 4ty

D) O st e e B le Jlalloda & et closed (A NO (e adaiill J gas ey,
s 5 512} J13 (<05 Open, dgmaslall Ll ) 4505 335 START M1 s 3 5 START

BRI LB

s Emergency Stop gl Ae baall ) STOP Ui Ao bazall vic a8 ghi o

OVERLOAD <isaa

A A o e (el Jeal) Jiad ane lla® ) ) ga¥) G s Aanlia 43y lall 036 @
Janl) oy Klujﬂc«b)@ﬂ\t&u\m uyﬁd,wgwwgb)@ﬁ\t&m\
START L sle el @l any e i 5 Joall die (i 5 13l K1 Adaiil) i 5

L1

Emergency
STOP

START
Pushbutton

-1

O

\H\

O

STOP
Pushbutton OVERLOAD

Q |

@

asadl) 3 il <l gSa

Jpctii | 4 sthaall lleall | G pal | i) sl (5l shall Calil | ga) saan

e eSh Jaal

Supply - Emergency stop — start — stop — (A aSaill dpulu) 3 5lall oy

protection — load
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General Structure of Control Circuits oSl 3 il olad! JSugd!

Power supply Emcggency Process - Logic B Load
to
. R p Start Process  Stop Process .
du 31 Aol &)l glad! Bl il dkess S ddes Slled! A Jand)
N Control Circuits - Current Flow >
From Source Process includes All Conditions To Load
START
Pushbutton sToP
Emergency Pushbutton OVERLOAD
y STOP | m
I I N
N 5 o——alo—4 (K1)
K1

START e
Circuit Circuit
Power Emergency Start P Stop Process Protecti Load Power
supply Stop art Process P rotection oa supply

M Y
L1 L1

O ’—'\ T

W M1

L2 L2
¢ Motor | Mator

W

L3 L3 M

t——0 - o¢

Y ) Sl ALadY) o seha praia i (2

5slal sVl il daed ) aaslaall sl e CHENT ) Joanill ALad) aat o sede
Laaall Jie cad gl it 85 Laa el V) Cban Alla 3 Litdaie gleal) (ai iy o iy 43 oSl
Al Y Aadaiy) 8 Aald s L (g yel G gan die Alia g Lae il 5 Juaiidll 5 e
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Circuit 1 Circuit 2 Circuit 3

L1 L1 L1

Protection I7 MC Protection I7Nc Protection I7 MC

Stop
stop [&- -7 NC |:——7NC stop [ =7 NC
KA K2 K3
start =\ N0\ start [\ no N\ o stat F\ N0\ o
A1 A1 A1

Motor 1| K1 mc“l;ﬂm Motor 2 | K2 mcm;?im Motor 3| K3 mglgﬂm
M A2 I M Al ] M A2 I

(322a%a OSWl / aal s Sa (w)Emergency Stop ~Sadll o geda 3kl (3

( Emergency Stop ) i) shll Gy
dal e elly g iliiihag b oY Jlie V) G 95 pblie Jaall GILEY (5 ) shll #Uide axiinyg
s shall o) dlaal)
Ao ks 0 9 Sisale 5) Adalil) Adla sy o sy Al (5 ) sdall ~lite e Taxall aie
Y 252 Y 5 (Normal Open 4s side 4dadi€ galadinl (Say 431 LS Normally Closed
day dzia gy Bl U A0ilSn A8y Hhay dasenal o ) dale (e Jarall ) ) aay LoVl dxia
A asay a4l Caal Flidall Gl ) Cal Qi (5 313 e el dnia s ) aidle Y 5 Ll
A 5eSU 5 lall b gl el S jlsa adaly a i gy 5 (4d oxanhall g gl

'@

Start pushbutton , ) J\J} alasiuls (aa ) 20eS duea Jsiil 3 yila ) JS&l
3,0l (E.S.) s shll 7l alasiul o4y 5 (' Stop pushbutton
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: START . STOP :
Emergency Pushbutton Pushbutton © OVERLOAD
STOP - i
L1 N ———E— : N m N
N— O O ' —N K1
N - N
§ KA1 U
| |
: I I ]
START ] g : END
Circuit ] : i Circuit
Power Emergency é Start P : Stop Process . P . Load Power
supply Stop E al rocess : P : rotection 0a supply
s Barall Juidiy Adad pal) cila oll) aaas As b (5 ) ghal) - Lida aladin) (3 )k
(sl e Jaasi ) 15¥1 dy kil
----------------------------------- b i il [mmememmmsmssssssssssssssssssssssees

Local Control Panel NO.1 Local Control Panel NO.2 Local Control Panel NO.3

Control Line Neutral
Emergency stop

Control Line Neutral
Emergency stop

Control Line Neutral
Emergency stop

> 2

Control
Circuit

Control
Circuit

Control
Circuit

----------- Tl TTETTTTITTT T

LINE
220 VAC

General Control Line

Neutral

= O_
R
LINI | I

E
Master Control Panel NO.1 220 vac | Es2

Es3
Relay
RN
Control Line
____________________________________ 1
R | |} peeeeeeceececcececeeceeeeceeee ' Femmmmmmmmmmemmmemmmmmmmmean .
| Control Line : : :
4\1\ Local Control Panel NO.2 H ' Local Control Panel NO.3 !
H H H
H H H
Emergency Neutral Emergency Control Line Neutral 1§ H Emergency Control Line Neutral §
stop 'Y stop r : " stop > :
H H H
H H H
Control Control : H Control H
Circuit Circuit H H Cireuit H
H H H
H H H
H H H H
’. ——m—— EE TEP TP mmmemmm—————— ”---

LINE
220 VAC

General Control Line

Neutral
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2 2y L))

JS (Relay ) b <ty (<1 5 (Normally Closed ) bls (E.S. ) gres aladind o4

gl
I I
: R1 R2 R3 :
tre || | | | |
I || | | 3> To Control Line @ LCP1 I
1 I
| —>> To Control Line @ LCP2 |
I |
I =32 To Control Line @ LCP3 |
I I
: Emergency Stop 1 :
I 1
I N /\ Neutral I
@LCP1 Y R1
| N U |
1 I
I Emergency Stop 2 |
I N m I
I @LCP2 \\ \RZJ I
I |
| Emergency Stop 3 |
| aers Y| @ :
| I
| \I\ \_/ |
I |
e e e e e e e e e e e e e e e e e e e R e e e e |
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Manual / Auto aSail) a sgda  Gualas

( Manual / Automatic Control Concept ) <lile 53 s¥1 / (5 sl aSaill a seda

Glalary o 68 (e g Jadiadl o) bl (e (g 920l aSa3T ) 93 asanal o 1 (g gl 2Sa3)
( Stop PB ) <L) L i (Start PB ) Jeaill ) e Jarall e Y1 ) Juail)
e Al (s siat o) g 081 5 Jdil e J5Y) sl g Jadiall (555 el
o) L ol axe ) agal) (mladil o) Ll 33 ae dleall ) Jie Lpluad) cillaal)
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The overall structure of the control circuit (manual / automatic operation)
(Chimiloga¥1 / (5 gud! Judicil!) oSoecld| 3 ol et olad! JSugd!

E o=
Power supply meSrt_cg:)ncy oR i Relay Manual contact Protection Load
. - - ' Logic ; - f ol
A S AL | gkt B \ /% Relay Auto contact Sllendt ! Jaed
3} L —————————— .
d e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm——m——— ]
v
i Manual Process - Logic Virtual Load B
Operation Manual (¢ Relay : :
e Start Process | Stop Process Manual &~
Judadd) diady | S Sl dules Gl dules Sk '
Switching |QR )
Line Control | : E
Automatic Process - Logic| Virtual Load '
# Auto Relay '
: Start Process | Stop Process Auto @ "
- xS Ml'&*ﬂ ﬁﬁiﬂ?«g’-\-ﬂ O
: *Repeat this stage for each operation mode
G ssia e oLy LiSsila 53l Lyl 5 Selector switch alasiuls b say A cae Juaids - Jli

Seadll ) Q) Bl Gl Al g alaiiad Wy g ol A1) d olual)

TETHER POINT

WEIGHT

L.

PUMPING RANGE
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L1 Manual Auto P S;AbRJ STOP L
Emergency 1 2 e Pushbutton
STOP Overload
NP N (rure)
P 00— Ne——rem)
B Pump : NO
O | |
Selector Switch 2-position | |
LINE ,_ener: lesiU;n Neutral
B Not Recommended
L Float Switch
X: Closed Contact

but
03 Work with single load
and simple process

ol 3 i 5ol pe Jrant Lkl g VLAY e (o8 enll Apalin o 2Ll 5yl
il Gasall oS oAl il pe Alalaie e 5 Adag Lo cliile 5V dglas 5 sl 4l
L eS ppmns o dlile ¥ 5 (5 sl aldatl) 535 i b

OR operation

Emergency [ ] """"""""""""""""""""" ]
L1 STOP Load 1: NO Overload m N
\l\l\ | | - \I\I\ Pump Load
' ; N | )
Load 2: NO |

Operation Mode :

(Switching Line Control)

Manual  Auto | A STOP Manual Process

1 2 B Pushbutton :

A ] 5 o N\ Virtual

— O O @ Manual

1 Relay

B B Load 1: NO :

=0 o0— ! || ‘
Selector Switch 2-position b | |

Position | | i

Letter b A :

112 B Float Switch Automatic Process . :

A | x | m Virtual

B X g @ Automatic:

X: Closed Contact = Relay

LINE Neutral

o Al (Ao (lole gY1 — (5 90ll) aSail) o geda (gadail Al KGN s d8La) 3 i)
Joill 1539 JlS J e Jany 585 Lei) W1 il sall oda (8353 (53 1) plasind e
A G Jandi aUas e Lo 3 LAY a1 ) aiad 5 L 5eS (elila 81— (5 sll)

Local / Remote aSaill agda (galad

o) sas Adlide (Slal (e Aliaall AadaiV) ) Jadiall OIS (e pSaill il g0 pe Jaladil a3
bl e o) Adanally WSl 38 2 e ol Jaadal) jie AN e ) Bl il (4w
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L1 Local  Remote = i:@ﬁ.[nn STOP N
Emergency 1 2 Pushbutton
STOP Overload
N—talo 5 oo lo T (O
B Load1 : NO
Oal I
Selector Switch 2-position I |
LINE Letter Position Neutral
1
A | x| PLC
B | x| Relay output
X: Closed Contact | |
[
PLC : Signal ouput
L1 START N
STOP
Emergency Local AU BuSHbuton Pushbutton
STOP Overload
| A | (o)
| o )
B Load1 : NO
| |
Selector Switch 2-position | |
LINE Position Neutral
Letter | START ETOr
A X Pushbutton Pushbutton
B X |
X: Closed Contact
O O Q | O—
Load1 : NO
| |
[
LOCAL/REMOTE - Control Signal - Periority per location
Akad ¥
Periorit May be Pure May be Remote May be Remote
Y Classic Control Operation Panel Operation Panel
Yy Local Operation Panel MIMIC diagram MIMIC diagram
high PLC( HMI) - SCADA PLC( HMI) - SCADA
1 adly adlaili
ezl / 3daadd 5 gl
ZONE 1 -
‘% Y a8 Adlaid)
Load StartiStop Local ]
Push Button E ZONE 2 g _
Remote g m Start/Stop — Local g rﬁ) '
¢ W Push Button E ZONE 3
Command | Relay g
» Remote Start/Stop — Local
= < Push Button
Protection Command
& Status
Signals — > Remote
s Protection
& Status b
Low Signals &iﬁ‘ >

Nearby w8

4 Far  Loaction
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L1 Emergency START STOP Phase Under N
STOP Pushbutton Pushbutton Sequence Over OVERLOAD
[ Failure Voltage
| o | o Figure:A | | | P
P o o —N—N———k1)
: . R1 R2 R3
Figure : B | | |
| | —N——N—N—e
R4
Figure: C | |
Rest Error ¢ I ¢
Phase Sequence & Failure
o]0 | | (R1)
N KV
R1 H Phase Sequence & Failure Lamp@
OVERLOAD
Protection Relay | | Under & Over Voltage /o)
| R
NC NO
| | Under & Over Voltage ®
951|196 | 97| 98
| | Overload /o)
Phase H \R_3/
Sie;qylence ik I I Overload Lamp@
allure
COM NO [NC R h
R4
|| - &Y
5
112 1|3 R2 —_—
| | I B
| \i\f\ BUZZER
T R3 H LightSerena@
Over
Voltage Silencer
= e
COM NO | NC O O @
11213 RS I I
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Overload — Under & Over Voltage — ) “lleall aen Jiaa 55 oy i) JS3) 4
LS lea JSINC - Adlaall Jalail) aladinly o )54l e (Phase Sequence & Failure
Ol Al 5 U0 ae e Lot Cgan v dlaall 5Ll Bliia ) € LaS syl A dilaially

a8 g1y 8 o Jadl 8 Overload crall Hlall e Hlall 300 ) G gas die 48) ey | 4alaldl
) BLLYL | OL-NC Adladl ddadill 35 ,h e (De-energize Contactor - K) el (e
DAY Glay (Sayg ) Lae sl 1Y) 5 Horngs sall 5131 s OL-Lamp olad) 4 Jaads
sOL-Lamp ¢ldldsd Jhss Silence pushbutton L) plhaiint Horn (o s—all

Reset PB L) (de bavdall iy (Jia ()Blaxy 4 sudall 4y )

JS (e 335 sall ddlaall Lalaall alasinly ol s B JS) Jia sy A JS8l) Jladisl (S LS
A Al I B Jdl aladsil &3y 5, (Energized Relay) 4dais Al dlasdl (el (630
Relay output (Terminals) s_ea¥) <iliysy Ao 83 g gall <l LAY (Y ) ydas C JSil)
Relay <la jall e g il s e ladll o4 13 s SPDT — (COM,NC,NO) g sl

. aSadll Lo ghad Ja1s5 5 53 (NC sl NO) 4kl alaainY with DPST output

baall a4 s Contactor K desdl Jialis (S 43) aai lia C - JSA aladin) 8 58l
e CeeB sl JLC e A JSAN Juasi s Leaen (S LS | Reset button L) e
il i 5358 530

Lall (e dgleall Gilaa g Aaldll @l HLIYL badtas Sl Relays S3a jall de gane 43325 (San g
Zlie o)) 223 Lia s Emergency Stop ) skl 7like (e 4 jlal) ALl (e 5 L1 pSLudll
Y Reset Jusxy Liay) 548 uall 4 gucall 5 )LAY) Gyl 55 ol aliy) Jams 2 8 (5 ) sl

eladl

Interlock ¢SV &5l 3V o geda (5

el JaaE ) gy S L Ja00% Al al) Ay S el (Jal (e Ailad o o pgo 5t
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3 Phase Lines L1 L2 L3

-0

w
o

J
|-

2 s |s
QuQvOw
M
3'\,
L1 PSTI':\ET 1 STOP 1 N
th
Emergency usnbufton Pushbutton < OVERLOAD Motor 1
I Q | O I I
| SR | | K1
K1
]
| | :
| :
Interlock ,si Interlock
]
START 2 '
STOP 2
Pushbutton Pushbutton » OVERLOAD :
K2
|| Motor 2
|1
LINE Netural

L eSl Jaall Y ) plas g Bl i (& JAY] Jiadily a5 Jadd dal 5 ) 58 g0 Jadly e 3l
J(Le 53l e cllaall ian Sy sl) saa e 568 Jaa JSI cllaal) ddlial o 3L 131 aaxie
K1 adadill aidi Start2 ) e bazall xie s Motorl Jdedis o 54 Startl L) e baall e
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Motor 2 Jsii aiy s Al (Jass Motorl o (miner) da siie LY Motor 2 Y Jusiss
Motor 2 Jaii pSay b any5 Stop 1 L) e biall Gy yb e Yl Motor 1 Sl s

CStart2 L) e bzl JA e

. STOP Forword N
Emergency OVERLOAD Pushbutton Pushbutton
sTOP T R Forword
N—hk olo 5 o N (F)
K /
|
| | :
[ i
|
Interlock ’\: Interlock
1
[l
Reverse 1
Pushbutton :
1 F
| m
o | R)
K1
| Reverse
[
HIE Netural
L1 STOP Forward N
Pushbutton
Emergency Pushbutton
_T_ = Forward .00
N alo o © eNE () it
ki N
| | '
I |
Interiock ”E Interlock
Reverse H
Pushbutton :
I -
o o e @
K1
|1 Reverse
I
HE Netural

A yaall diil | (ol sl Sl 5508 & jae Jia) la) (8 (2 6S & e Jidiy o 5858 il
&Y Reverse ) e bl xie s Forward L) e bl o5 Forward  (<WY) olasyl &
A Yslstop L) e amall a1 Interlock (RINC & FINC) J) 252 5 sy 38 jall p&e

AS all Se oy
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L1 Forward N
Pushbutton
Emergency
STOP [ = Forward OVERLOAD
NS O o N (F) |
g _/
|
1
1
'
“
Interlock ,’: Interlock
Reverse :
Pushbutton :
-1 ’
55 —®
K1
Reverse
LINE Netural

c_'ml Ua Interlock ) aladin) o g duiay gl Ll aladil oy gy ST 28U 3 Al Jae puds
gl iy 8 e Reverse L) s Forward L) e haxaall  Llall Gl

Lamp Test aSail) agda gkl

i Basall CilS ¢ g puza g (5) 8 @lld s Jae (e 2SN A 5L Clalll s A ja] ) 3 aladiud Sy
Ladlall 5 LY (o Relay s yall aladinly o 5eSU ol aladiuly 5 sall oda Ggaadai sy, Y &l
Ja i (Ao a8 A A LW B LEY) G g dualadl 3 )LEY) Al Jialii e Jaxd Al 5 4ilead) (1
Ja il dlaall (e delall 3 HLEY) jo pal a1y W) La lid) Caagy laalll paes (e 3 il gal)
e aelia 5 (o)) Glall st Alee  axdiia) (3 )L aWINC Adlad) Adaiil) e dull
Dl e (o aasid) (B U NO s sidal) ddadil) e i) agadl Jaa 58 oy Wil () 53l

(N5 o agduasi ) ) cludl

S35 DIODE 25212 2 22e aladiul o3 DC - wiise 2gay et Al 3 LAY ilaad Al 8 S
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I T e e L .
' AC '
E L1 N power Supply E
; START 1 :
1 STOP 1

H Emergency AR Pushbutton E
! STOP Overload 1 :
E N O O Q | o—Nc (o) 5
| k_/ Motor 1
E Motor 1 LT_R %C::I;LT E
: i I Real Command q H\ : % } i
E LT R Molo_r 1 i
H Test Signal # | | Rt:"::g i
4 ]
: I ;
A [ i
i STOP 2 !
E Em‘;{%egcy Pushbutton Pushbutton oviond :
! verloa 1
: | | (o) =
' \‘\}\ O O \}\T\ Motor 2 E
; \_/ Motor 2 !
; Motor 2 LT R Cc_mtrql i
; [ Circuit
E I I Real Command # | E
i LT R Motor 2 E
i Test Signal me—)p- | Running 5
5 |1 i

Lamp Test Pushbutton
Lamp Test Relay Lamp
__—I:_ Test
O O @ Command
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DC !
power Supply !

START 1 STOP 1

Emergency Rushbution Pushbutton

STOP Overload 1

1 I
\{\f\ © © \Il\r\ U Motor 1 |

Motor 1 %Cl)rl’;taﬂl !
| | Real Command q | { % > s
Motor 1 i
Test Signal q >’_ RE:::;Q
START 2
STOP 2
Emergency BUshiuiion Pushbutton

Motor 2

STOP Overload 2
\I\L '®) O > Q @ \1\L @
! ! \_/
Motor 2 Control !
Circuit
| | Real Command sl :
[ :

Motor 2

Test Signal # . R::rrrlli;lg

Lamp Test Pushbutton
Lamp
Test

') O Command

Device Terminals saaaiall 3 jea¥) ae JolSill o sgda Galad

e sana go Ulia) Jualaill iy Cum | oSt 500 00 (5 6<5 Gulasd 58 il oSl e e JalSal) ysiny
Variable Speed 4e ) &l i Jie saaaiall 5 jga VU alal) Aalaall ) da giadl) Lalail) ope
panal die 5l Sall sda Jraalds 8 J g3al) o 90 Soft Starter selill 2l Glas 5 6Drive
e Jally Jualail) iy LaS | oSl 50 g0 o Lgaladin oy ) Jalil) Aagds gy 655 oS3l 550 50
3 )5 Protection Relays 4xkall s 3¢al s Counters <lalaall s Timers doie ) LS8 gall
OGSy b Sl o3 aaead A8al Jualdil) 38 jaa Ja 1Y g Lee) 53 A4S Instrumentation (bl
218 asenl Sl g sl ga el Curs | WSl oldas 8 ansd il oL Ak 5 B a5
Sy i) LS (Z) L daala 8 hgal | aladll 3 el ,&}Q\MLA_@BQB}SA)QU}SA\
iy (S gda o IS Joaldi 48 yaa (550 (Local control Panels) 4dliss aSas s of (g JalSill
i ga g (A S Jalyy iyl e 83 ga g0 (550 5) Latd JalSall duaradal) alal) afadsiu)
oAl s ol aw LSS PLC oo el aSa) dalail s o Jae die ddpdat 25y (63) o gdall

JSa MCC @lS ) Jlii Gl 5 e Liasl s MDB A M)
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Horizontally mounted

O] o o] ©
E((c\ c\(\\ __E
AN YN

ol =1 =

With integral electrical interlocking

—] N ™
) 44 4

13/INO
21/NC

1
.3

g

A2 A1
=
<

2

4
14
22

VD e puall il e alasinls cpalat) 8 Jany ol jan 8 oSaill il parai o
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General Wiring Diagram
AC Inpu} Voltage r'VV\q Braking Resistor *

[L1R) L2(5) L3(T) | :

P. BR *1
3@ Induction motor
L1/R uim
=k | =)
war || WIT3 /o
0 :

Main Power Section

FWD/STOP | ———&  8— @51
REV/STOP [¢———& &1 82
Preset Speed 1 [¢————& & 1 @s3 Analog Outputs
" 0-10VDC
” M‘;!“' I Preset Speed 2 & o 1@s4
= unctional it
Digital Input L | pigital inputs Reset & o 10s5 ]
Section i ' Note 1
¥,
Factory Default T eell
‘ RA | - 9 7
Multi-Function
)a._l 0
( T _RB ) Relay Output
. i Contact rating:
,,,,,,,,,, LI e 250 VAC / 1.0A
0~ 10V " ’ 30 VDC / 1.0A
—————————————————————————————————————————————————— 4> [ @AVI: Multi-Function Analog Input
B i
0 ~20mA "
External | | o0~2mA ] »>———@ ACI: Multi-Function Analog Input ® 1
Analog ov t P i b i RS485
2 " RJ45
Inputs ’l—lAGNDA Analog Signal Common (Ry45) Comminlcation Lot
@ 2:[s()

Forward and Reverse Jog

The jog forward command is used in combination with multi-function digital input function #6 (Jog Forward) and
the jog reverse command is used in combination with multi-function digital input function #7 (Jog Reverse).

Example: Jog Forward input terminal S4 (03-03 = 06) and Jog Reverse input terminal S5 (03-04=7)

RA | RB | SONM/| s1 | s2 | s3 | sa | s5 | 10v | AvI | ACI | AO [AGND

Forward Jog —p» <&—Reverse Jog

Common/
+H2v "8 ____ —__1
——————————— == .
r I Control Terminals /
PPt i — User Terminals

Connect
shield to
control Jog Switches
ground (Maintained)
terminal
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Star-Delta 3! 4&y yha aladiuly 2 SN & jaall Juirdd 3 00 araai @

#33 Goh 8 e (STAR-DELTA) el ds sk aladinly G sl S jaall Juaedi 5 550 yiad
St Y Bl Jandy Jusel)
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Main el 53U S Jirdi oy (1 5eSI &l jaall dalie ) ) 58S € 3 220 (a3 ikl () S
) star Connection 4lrasilloda andy Star Conductor liwY! ) 5SUS S 5 contactor
Alia 45l LS| Delta J ) siSUis < Jax &3 5 Star 588U K1) el 21y @S aay 25 star Al ds
Sl e Jaliall Sl 5 el S Lgile ) g o L 5 dagall s 5eSH ol e W1 (e S
D SIS Bl JieY) s 51l () 6K 5 4 eSl)

Method 1 :

1. START command

2. Energize MAIN and STAR contactor (STAR Stage Connection
Complete)

3. Wait Some Time (4-10 S)

4. De-energize STAR Contactor and energize DELTA Contactor

with Apply electrical and Mechanical interlock
(DELTA Stage Connection Complete)
5. RUNING

6. STOP command

Method 2:
1. START command
2. Energize STAR contactor
3. Energize MAIN contactor (STAR Stage Connection Complete)
4. Wait Some Time (4-10 S)
5. De-energize STAR Contactor
with Apply electrical and Mechanical interlock

(After ensure STAR contactor OFF you can shift to DELTA Stage)
6. Energize DELTA Contactor (DELTA Stage Connection Complete)
7. RUNING
8. STOP command
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Star-Delta Power Circuit

Star-Delta Power Circuit

1| 31 STAR
\ Contactor
..... MAIN
MAIN DELTA
2| 4 Contactor Contactor I
Bl 5 1] 3] 5 1] 3] 5
| ] :|| OverLoad _!J__ J J___J__ l ‘___‘__
J ) ) } ) 2§ 4]
13 7
URIK URIK
DELTA \- - -\ - -\ STAR \- - \' '\ Motor Coils & Terminals |
Ul —~ U — vz w2
2§ 4 6 2y 4y 6 v1—fum'dxvzﬁuz Qut we
H=-ToTgTe— W QOw uzi
Ui W2
vt M 0 Qwit vz
_ W1 L2 Step1:
P Energize STAR contactor
Motor Coils & Terminals
U1 =000 — u2
Vi — T — vz%uz
W1 TTTIT— W2
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