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PRIMARY ~ SECONDARY  ang
VOLTAGE VOLTAGE
240 x 480 120/240 NONE

T PRIMARY

3 Phase Power Circuit
‘” ' H1  H3 H2 H4
Fuse — <— Fuse
380/220 | : : I
Ground J_ | : : |
Fuse -
f X4 X2 X3 X1
SANC,
Control Power SECONDARY
Transformer volts | connections | LINELeaps

480 H2 - H3 HA1, Ha
240 H1 - H3, H2 - H4 HA1, Ha
240 X2 - X3 X1, X4

) 240/120 X2 - X3 X1, X2, %4

Line Neutral 120 X1 - X3, X2 - X4 X1, X4
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.True or False L 4l

Amplitude
S
1 1 1 1
On
1] 1] 1]
Off > Time

Discrete\Digital Signal: V Js&)
(Analog Signal) 4 BUdl <) L&y Y

Analog signal is a continuous signal in which one time-varying quantity

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

A a5 Value 4aiS Lo puill s o3l 50 ae lefad i G I LAY (A
... Gyl ol G guiall ol Jasall i aeall Aad Jie True or false

Continuous

Signal \

Measured
Signal

v

Time

Analog Signal: A Js&d
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Contact Normal state After Action
Normally Open i i - l
(/ I I_:.I':I. .I:I.\;
IEC symbol

Relay B Relay
Deenergized . Energized

Battery Battary

Normally Open j& — = 1]

NEMA symbol
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Contact Normal state After Action

Normally —
Closed 't - = -

m Battory - Ry I

IEC symbol
Relay ‘ _E

Energized |7

Normally Open

\; Deanergized

NC
NEMA symbol

i oY) Gk e Contacts D) ek (85 g g al

MCB Lgdla‘}[\ ck\ﬁj\ Jie Juagill b gas dae ) 51is : Poles Jua sl c,ﬂ.hg\ e )
13a 5 ... MCB 2Pole il olldll 5 [Pole
Pole describes the number of isolated circuits that can pass through the

relay at one time.

Cpole shaals Jlaw (<5 s Throw sbigSl &l jluw a3 Y
Throw is the number of different closed-contact positions per pole. This

is equal to the total number of different circuits each pole controls.

& 55 (e bre LSS Adagi 5ol L&) US o 32 Single Throw sl jluall o

Normally Close sl Normally Open i 2al
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Normally Close & Normally Open

(Ot (e sl Baa) 5 dga (e Juadi Adaill O Jinas Break Jua gill/adadl) baldi ase ¥
NO ) 3l (8 S ddatill 3l 5 dgan (e adad (558 o Lol Aaiill adadl) JS5 (e a3
Auxiliary _siSUS SU e Lual) Adaail) Jia Gualasi¥l b adadll K& o 51 (COM NC
Contact

Break is the number of separate contacts the switch contacts use to open

or close individual circuits.

Circuit 1

L~

Circuit 1

|

g

Circuit 2
Single Pole Double Pole

gé— Circuit 1
— | a——
=== Circuit 1 Creut /6

L= Circuit

[ ) o

Single-Throw Double-Throw Single-Break Double-Break
e =
| =) E [
_o o T T
[ [——— = ) [ = ) T
Single-Pole Double-Pole Single-Pole Double-Pole

Single-Throw Single-Throw Single-Throw Single-Throw
Single-Break Single-Break Double-Break Double-Break

—= T

} A = : [i——
| |
—s = ==
—— Cemm el (e el ) e
Single-Pole Double-Pole Single-Pole Double-Pole
Double-Throw Double-Throw Double-Throw Double-Throw
Single-Break Single-Break Double-Break Double-Break

Contacts (a3l Bl Jed 4 Jedd)
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Pushbuttons J)_J¥ JW&i 1)« Jeil

Symbol Normal state After Action
o o | v, Y
- T A= |
) . Swiilch ks shosn
Pushbutton with rorml st o). | [ o7 |
Normally Open Contact
NC _:/l;) | | ﬁ}?’\"} Q
. == |r AP
Pushbutton with & o — N
Normally Closed = oppotaciis | =
Contact '

Jard) dagd a1 Y (e (e 5 22 g
s e pealdl) bls s Jeati 30 e aaall Al L5 : Momentary Ball) )
Dsm 1) Jmseall A1) amy oY) Ly ) Akl 255 ¢ Sl close ) open
Normal Case Normally Opened NO & . 4illas Ladiay¥ ¢ (oahll axas ) )50
On press NO change to CLOSE & On Release Closed contact Change to
NO
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Selector Switch with Spring Return (e 5 lple Jaaall ) )

Three-position Two-position
IEC NEMA IEC NEMA
Letter | Position | | 1 2 Letter | Position
1 2 sl | 123 V2 S
7y sym [1]2] s —t A sal o ym 1] 2
_I:_\ pa Balo A Ix 20 o A X
A0 © B X B X

Selector Switch Jaill guilia JIS&i 1YY Jedd)
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5 sa ‘53 ?Saf\ﬂ PRENI @S\é.d\ ) t).d\ 1y - float switch (:\.a\yd\) eft\.d\ Clﬁé.d\
olaall dadizan Joai 84Sty @13 5 i) A 8 Jil gud) ol slpall (o guuia

DO el 12 (S

o Flide s o 3 S aldly Siudlh Gs0a @

OIOAN ) Al & Jeadll S (3 gaiall 45 ) g0 4da il g JE @

TETHER POINT

WEIGHT

L.

PUMPING RANGE
N
N
N

R

Float switch - 4afgaliz V¥ JS&d)

Lgaa s () alail) 5 gat ynidia 5 e A J g3 2ie 5 &) 5i Open to Closed

Normally Close La¥!
Float switch Float Switch
(Normally Closed) NC | (Normally Open) NO

NEMA NEMA
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s ecbaallall CElay) ol Jardill () @ jlus AN Cualie 3aad (A axdig
Lewlaiiv) o Contacts daa 5 s e J seanll gl (aada (53 3 UBY) 038 Jaa s
LS ¢ De-watering Pump System obuall = 5 dalail 8 aslasin) oy g oSaill il g 4
claaall Cildy) 5 Jsis & wSa3ll s Dry Running Protection beall 3 Lia aniiuy

Electrode Holder

Conductive
Level
Controller

S85E8| |Power

[=]

O j—
e me | |supply
Q

LIQUID LEAKAGE
SENSOR

19

QUT apJusT CO ntactor

S o ms s
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Figure 4. Self-holding Circuit

Theory 61F Controller
. oV 24V
8 VAC g 61F-11N  [U .
Relay Unit U
Relay 2 | X

00 V|

X
'F 'F ON
b b1
! al (Water

c1 supplied.) c1
|
I E1
To contact Ez To contactor

OFF

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

' PS-38 Electrode Holder 61F-GN

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

mﬁ; _‘M/FOB -02 (SUS304) Connecting Mut
— E1

m:;fgm@;mlﬁ

Fr ‘
_U N
M .
ﬁ:;ii .bl f?
(DY Ly
F03-14 3P FO3-14 1P
Separator Separator

Level electrode <ligSa: V¢ JS&)

: Limit Switch J) sdal) 4ilgl plka ¥
s ) Jgeasll e SU ) G YD Jie ¢ e ddat ) sl (e 2STL aladiin) o3,
il Adai ) g sl gl 5La1) A oS M) pe aaitusall Ll 5 (Aikedl) S i)
Gl Jsaa s ) Aadlaall Cilane  aadiusad) Jle )l (55058 ¢ (JalSU Gladl i JalSU
(Contact) 4 S ddati 4 Gale (SilSie () Sa (se 3 ke O 5Suy (Lbaadl Diles 51 Al )
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Normally Closed - sl - Closed ¥ Normally Open) Lale Ll ie Lgilla s
Combil) G s L) oy g Adlida alaal g aaia JS3T 4l | (Open

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

0<T0 0L &;

R X

T EHW24-B Z-15G0-B Z15G0-B 156018 2560228
i
— L.. i i
Z-15GW-8 Z-156\W2-B Z-159EW21-B Z-15GW22-B £-15G-B
L
LXWS-11D LXWS-11G1 LXWSE-11GE2 LXWE-11GE2 LXWE- 110
LEWS-11N1 LEXWS- 1102 LWWS-11CH LXWS-1102 LXWS-112

Micro Switch — (il g g sSolaz Y 0 i)
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Limit Switch — (il g Cuanlz V1 JSEd)

: Pressure Switch kil zUia ¢

S daadll 3L elacly agin ddagrazaadl ol Jlall ol Q) gudl lindal 8 aadien Slea
bt 4 Gales ¢ (Lhsa ol dime dad ) Jseasll die) Tl i3 dagii Jpa il
- sl - Closed Y Normally Open) lede Ll 2ie Leilla i (Contact) 4w S
Guan o LA s ddlise alaaly amie J&1 415 | (Open )) Normally Closed
smsmSl Compressor ol sell ol pin (b daladin] Aailall ikl (e kil

Lo ) 5 S claiad) dleal padi

Pressure switch Pressure Switch
(Normally Closed) (Normally Open)
NEMA IEC NEMA

T [of | % e
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MICRO-SWITCH

Electrical connection  se—

S

~JNSULATED TRIP

SP Adjustment screw

OPERATING PIN

SWITCH CASE

TRIP SETTING
RANGE SPRING NUT

Switch contact

OPERATING PISTON

Measuring elements

Process connection =————————

INLET PRESSURE

SECTIONAL VIEW

Pressure switch Ll zUda 1V Y Jeil)

: Flow Switch (82 / (i paill zUEa 0

ldlls st (Contact) du S Akl 43 Balay | Awma ki die Jild) Ol e gl adiey Slea
s . (Open ! Normally Closed - sl - Closed ) Normally Open) lale i) aie
Claahall juaail) dabiil 8 addiag g Gubaill caws oA b ddlide alaaly saie JIS]

.(Priming System)
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Flow switch Flow Switch
(Normally Closed) (Normally Open)
NEMA IEC NEMA IEC

T o7 T o

:Temperature switch 3_)_al zUGda 1

Jeadll 3 L5 slacls Jleall oy Cune s pall cila oy il Al gl 8 aadiy Slea
Ledasn oy Al 038 5 ¢ Aima A N Jnasl) imas) 31 pal) A il A Jpa i)
lale il ve Leills s (Contact) dmeS Ak 4 Galay ¢ (Gadail) 205 S
Jssl 4y . (Open ) Normally Closed - sl - Closed ! Normally Open)

Gl o o)A oy 5 ddlide plaal g saaeia

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

8\ | ¥ B | T

Temperature switch 5_1_al) zlida; 18J4

Positive die (Rl all cile sliall) 551 sall il 5o ae Jalaill dacadia 5 540 ¢ 150 2a 5 LS
Negative Temperature Coefficient (NTC) s! Temperature Coefficient (PTC)
Aua g by Auklall Glaiaaly 4y )<l Gl jaall Gléla 3 ) ja da gl aadiey (Al

a5l Cla o die Jeall Juadl aSaill 3 yilay Alsa 5 23 43 pald (55 )/ da e

(«L\\A.;AAM ‘_A.\ uwj SJ‘); :\;‘)J dlq) EJ\J; 4AJJ u\zu‘_geM\ PT100 L.A;‘ zdhayu

A clallall 5 S paal) 28K Lleall il 0 B 238 N A 5eSH Sl (e aai g
Lee) 5
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=Sl Caldl ol plal e A eI 3 LEY) aad g die | addly dea gl Caldl) e aga Bl
Ll st g DU Jalitid 40 pall il 5l ey Gusdalina () Jsay 4dld (530,00 sl (Coil)
L oSall o il ) s g ge

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.

Bottom View

Jadall 300 5 Relay Dbl cligla s ¥ JSAd)
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Armature Armature

Hedzase soiing

— Movable Contacts

_— Stationary Contacts

Electromagnet

o]

Control Signal
0

Coil terminals Fixed NC Figad NC
contact contact

Coil & Contacts Sk ll Al JSal: ¥y Jead)

le ales 3 S8 aaiad 3 (Solid State Relay 2y <lin A sall) oansi 5 AT g1 530 an 51
Fast Switching e aaixi i) clinkill 8 axdis Semi-Conductors <dla sall Lo
5l A3 (b Sl Ay g0 A Jomd 5 Sk 3 oSl Jho oSl e oLy

Relay ¢S s pdy saad oy (i

51235 220V, 24V, 110V ... JGdl dass o) o3l cale (i sga uaa @
(S 31 s paline
Y (Ll sae® YY) (g cal Yl e aaat e
(Contacts) 1l ¥ axe ) zlaa¥) sie JUid) Jaaws e
ok )Y =Y calall ol phal (Y * Y L) sae) G glhaall (63 1) ol hal aae ) oSG
(NC <iuh ¢« NO <k « COM k) Gl yhal ¥ e 3 5l ddaiill () 65
el Vo gl A e ddadil) Lelaas A Y/ L e
Culiall paall g Cufill 45 )l @
Ofindad (pa(aSaill il o 5 A Sl il 1) e Linal) clipdaill 8 aadiaall (520,01 ()5S
PCB s ySIVI s sl e Leiadii iy ¢ 1 53 430 2 59 LeSc (Base 32l +Relay 2l
Sl alaad (e sl 32 505, Relay
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aSail) il g3 b (o3 cilaladin
Interface/Isolation circuits .\
g s A Cangy 2 5 Adlide jaliaay Jand (Al 3 sall G Jadl 5 dacadll (530 )11 alasiin) o3y
Jaxi 5,3l 5 220vac 2 daxi s 305 380vac s Ao dexi Jleal) 4y Sl JlaaY)
220vac , 24vdc , ) <alite aSad aga Gld 2Sadll i) g3 JalN (&) L 24vde s e
Juail) 128 Mo aelos ) @l ol Juzadl (o (D)1 iy s ¢ (12vde , Svde ....etc
Lo oSl il 55 (co sl 31 52) A eSU Jlaa¥) o 38153 e L5 ¢
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L1 -1I—|

460VAC L2

M oL 114

480WAC L2

Motor

L3

L
24VAC
Start
Stop
2 j—.i G@
CR

Start- Stop: pushbutton, CR: Control Relay(coil & Aux Contacts) , M: Contactor Coil

Isolation Interface Relay

R
S
T
N &
{ 3 I i H H
220VAC : : :
Power Command @— T
Supply iyt | £ g'rlglrlgl-{V — Contactor
24vDC H . H
s 9 No——e i1 ;J ———e  Coil 380VAC
24vDC (-) 24VDC (+) A R

S

Rz | L 'r'k”'r' —* Contactor

N &— ——e Coil 220VAC

N

N &

Coil 24VDC

Command &—— | 24VDC (+)
Refay 3 ;H; '{' '{' Contactor

24VDC (-)

csulail) eSaﬂ\ plgag (PLC) G..a)._m!\ ?SA:J\ Al 95)_1“‘)3\ e\d';fm}.; Interface Jec Nt
o= Interface 4 s o Lo adill oS3l 3150 (5 53a3 o (S5 ¢ (Classic Control)
gl )l ok
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R
S
T
" I

‘;ZOVAC

Power

s;b’;’o"’ Contactor

24vVDC (-) (+) Coil 380VAC
S

— i f :
%L/ L/ IJ'/ * Contactor

o—
—e Coil 220VAC
T

24VDC (+),

Contactor

Coil 24VDC

24VDC () |

o W Jaill sga (M) Alla 8 Aabiaall Ay e Jlaa¥) Jads 48 Gl au )l ma sy
¢RIyl Al e sl e g i) 1a g gl it 8 Tae Jed o Jad Slldg (D) (3 sk
e o Adliaal Sl il 50 ¢y Signal Status Alall cul il Ji Al 8 4aladin) (S 4 LS

Al

Ll

Latch operation 3_LayL Bliay) ¥

5L Jua i (aoh ge elld alyg sl 55 e Leludit 3 jaa 3 LaY) dadny o (5O aadas
st O 5 Dl e Aagite Al e sl e (Ll dads o) pall 3 LEYY) sl
Gl 3ok e LAY Lads Aglee CalaY) & g (630l Cile Jdiy Ll Jads ol el 3 ,L5Y)

Lella a2 el 3 LEY) an (530 5il) Bl ol (D 1 s
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----------------- S e -
L1 START =~ R N
STOP g™
Emergency Fushbution Pushbutton OVERLOAD R
STOP [ /A\
e 5 o—r—alo—4 (K1)
K1 L
]
| | e -7 Load
D St
Latch
L1 START1 sTaRT2 == “"‘\ N
Pushbutton Pushbutton STOP Sa
Emergency Pushbutton OVERLOAD “a
STOP T T /‘\
\H\ O 0—o0 o——QIQ \H\ \KJ/
‘ |K1I -
| | e - Load
B
Latch

Invert control signal aSaill 5 L&) (use ¥

Normally &ilie 15 o sladl (5 68 Lesic e 3,L3Y1 Alla Sl (53 ) aladind (e
s gitdl) dadil) Jaa i & 438 Normally Open NO 4hass ye ~Uis ,2 5 Closed NC
e 535m sl Guadlil) Ll Al b o5 () cile Js) O Jel dalid

Relay-NC ddae ddads aladin oty dlad) oda 8 (550 )l

‘ ON Press

START  Normal State START .

L1 Pushbutton N L Pushbutton

3

Lamp

Ry |
| K

NC OFF

X @

(R)
© NO © @ Closed
ON

Relay : Invert Signal
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Expansion contact 835 buall L&l sjae) 345 ¢

Aaiall i sall e daal) & 4aladiay saal g5 L) (e A3 e ST G glhaa ) <6 Ladie
Jundid () (Dl il ddadill oda aladiu) oh adld Baal g Adads V) #la & g lgaiary aa
SSas . Okl e e 5 siall Ll e caabiall a2l alasin) o o5 D) Gl
e LAMP TESTJ! 4k s (paaii il oSaill yil g0 aady e 3 e ST alasinl

CBlal) sae Bl ) ) glias il sall S

Relay : Expansion Contacts N
Coail

L Pushbutton

-1
——O0 O0—

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 (INO+1NC) = 3NO+3NC COM (—=2— NO
SPDT
Relay (R4) =3* SPDT Contact (INO+1NC) = 3NO+3NC Single-Pole
Doble-Throw
Single-Break

& ®®

Total = 12NO+12NC

Relay : Expansion Contacts: 1NO(Pushbutton) = 12NO+12NC
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Timer 4xiejl cilid gall
s 5 L) e 058 (oSl s il edll Sigall (S5 (5B 1 ae (Dl (e 3l el a0l
aSaill cillae 8 aaaciud Al A 3 U el (e dpaad) aa 55 i) Ll ae

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.
il gl aaetie gl Basl g dddh s — pdse/z il — 55 K — )58 Badetie &) g Ale an gy
(ON-Delay Timer) Ja&ill pali céga |

b asiY Energize Timer 4l 2, Julill 5ali o Jany o) Cge o 3l
V) NO 4asidall dhadill sty o 58y Gl aay g gllaall CAl el Ja Hlain g jpad
e <l Jays. Opened g side Jbes ) NC Aalaall ddadill Jiddl s Closed Bl b
el aay 5 Sl gall De-energized dae 32k oo iy RESET dee i a5l 13a

oAl 8 e ddaall ) S

— Set Power (Energize Timer)
— Wait Some Time
— After Waiting (delay)
— NO Change to Closed Contact
— NC Change to Opened Contact

| PowER up
L]

CONTACT: —@ @_ _
250VA 4, @ CONTACT:
C3A
RESISTIVE LOAD O 250VAC 3A
(]_@) I RESISTIVE LOAD
1
(Time limit 1¢) O 9 (Time limit 1c)
Al- ~ ¢
\Z/
SOURCE
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t Rt t
rower 2-7 ___ I N
- P -
Time limit NC  (g—5)
1-3

Time limit NO

(8-6) L L
UP LED o I

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

| A

o 7 Y| A || B

On-Delay, Timed Closed

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.

L2

Y b
] ]

,
Fd

\ PL1 FL1
TR1

Closes & Seconds
Aftar 51 15 Closad

TH1

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,
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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.

L1 L2 L1 L2
e S e
*, & *, &
r“x ﬁ
© p e W,

s b

Opens & Seconds
After 51 Is Closed

( OFF-Delay Timer ) Jaill il céga ¥

s i a8 Energize Timer Aldi die | dhadll 58l e Jony e ) Qe (0 3 e
adagill et Jiall g Closed 48lie lua () NO A gidall ddadil) Al 50255) 5 pilie Jalail)
De- <&y Jae Ja Gl W) aia gl Jias s ( Opened ¢ 53 e ) NC dalaadl)
lgrain 5 ) Jalall 4818 3ale s a 58y Lin 5 o slaall i gll o le) in ks & energize timer
) i A 5idall NC Adlrall adaiil) ¢ da gida ) 535 A3laall NO 4a gidall adaill) o2palall

(Closed 4dlas
— Set Power ON(Energize Timer)
—NO Change to Closed Contact T
— NC Change to Opened Contact T . w

—Set Power OFF (De-energized Timer)
—Wait some time (Delay)
—After waiting
—NO Change to Opened Contact
— NC Change to Closed Contact

CONTACT: - @ _
[, & CONTACT:
250VAC 3A
RESISTIVE LOAD O 250VAC 3A
?2) (? RESISTIVE LOAD

) @
(Time limit 1c) O © (Time limit 1c)

Al- ~ -

\ZJ
SOURCE
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T

= T

Power @) — )

_ . & — 6
Time limit a contact T — (@

Time limit b contact &~ © _Il B

T — @)

Power LED operation —-

Up LED operation

ON-Delay Timer ON-Delay Timer COLL
(Normally Closed) (Normally Open)
NEMA IEC NEMA IEC NEMA IEC
)%' o | Al
o 7 Y —— K
A2
Off-Delay, Timed Open

The following is an example of Off-delay, timed open, using a set of normally
open (NO) contacts. This configuration 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.

L1 L2 L1 L2 U L2
e o /\ /-\ n
o TR o—T TR ¢ \
51 N st \_/ 51
Y s
=, e -, A
My Y "—°\V[\°—O—"
[
~ A $ A /PL‘I\
PL1 PL1 TR
TR1 \ TR1

Opens & Seconds
After 51 1s Opened

™) ™ )
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Off-Delay, Timed Closed

The following is an example of Off-delay, timed closed, using a set of normally
closed (NC) contacts. This configuration is also referred to as 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.

L1 L2 L1

Closes 5 Seconds
After S1 Is Opened

™) ™ )

ON/OFF Delay timer .Y

5 &= OFF-Delay s ON-Delay e sl (e gend il 4gia 3l ciliigal) o il aal
Jis) die Juaill yalis Control Signal aSadl) 5 i) Jsuas vie daasill aliy a4
Control Signal aSadll 5 L)

U E_; Timer Power Spply
A — R
R1 Relay with ON-delay
and OFF-Delay timer

T \ T

- —— | ———
ON-Delay OFF-Delay
TIME TIME
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Star-Delta Timer U Uiu A4S al) g8y il gal e cidiga £

LS ¢ aSatll il 5o gl i 5all 3 Jee &3 Star-Delta 4y sl 48 jall ey il 506 €11 i
Delta Gl As ya 5 Star JWwY) As e o Transition Time JEEY) e ) sl ja o3 43)
JEY) a5 Time of STAR (T)  _Uad¥) da je Jidi o) s gaal el

.Transition Time (t)

U STAR-DELTA timer
Energize

R1 STAR stage
R2 DELTA stage
T t T : Time of Star connection
t : Transition Time between star and delta
B EEmm— i
connection

Star Delta timer W3 jlu ja)i 1YY JS&)

b ol lusall dalall 3 HlaY) - avall (o pall g oyl slual dcailsl) 4< 51



2 eS)) Ayl etige

e

Sl

s

A

o

=| Classic Control —g;\l\ Al il s

I Te

SJOBJUO0D
— i it Buose:
Jewn| W 4 SIOBIUOD ON -V L nwij-awi |
auy) jo smyeys Bunelado @ 0AC @) T 2
ay) ejeslpul 0} pasn a3l —
I Le T°
SJOBJUOD
\@! \®l SIOEIU0D ON -8 mcﬂgm“mao
SJOBJU0D ON Y = JENHORRIL,
Kejos |M=W @ 2o ® 1wl I
onsubewonosa uy Aejey s v
"apis Jaddn
@y} uo Jo apis Wbu
aU} uo Jayya si JoBju0D
ON 8y ‘sjoejuod
Jajsuel] ||e ale g pue y %o MFM
Ul UMOYS S10BJU0D BY | SJOBJU0D
ﬂv @ (-, S10B)U0D s " @ o ® 19)suBl|
Kousnbayy lajsuel, pajeo 5 Jo _.
fiddns samod ay) Kj@A1109)109 a1 [euiuus)
Uum uoneziuoiyouhs 10BJUOD UOLWILLOD B 8ABY
ul sejesado yoiym Jojow sno 1eyj sjoejuod DN pue
JOJoW aInjeluIW UOIYOUAS ON) S10BJU0D J8jSUel |
SJ0BJUOD DN g
SJOBJUOD ON 'V
— ‘paidde
(‘seyoums Bunejol : 3T (pay
pue 1 “Uonnaiend —d @ @ s1 yndui Aeja1 ou
10} mENmV ‘Youms usym pasojo \m__.m_.t._oc —= 1 -5 © 7% S]oBJUOD
uoyngysnd e sjesado 8IE YoIym S}OBJU0D ON
0} ‘ejdwexa 10} ‘pasn ] ® .W_hv@ 10BjU02 10 Jied y) sjoeuoo
ale S]OBJU0D 8say | e Bumesal paso|o Ajlewopn
‘puey J1ay} sases|al ojjewojne
Jojelado ay} uaym ‘pajelado
1959) Jey) S}OBJUOD Arenuepy
@ %@ S)J0BJUOD ("padde si1 indut
lu._M\ IH Bumesal Aejas ou uaym uado —
) Allewou a1e yoiym — BE & o e
SJ0BU0D DN g IWEM IWEI -0p0- :o:.M:m._.\wm S}0BjU09 4O Jied ) ON
TENIOS ON 1Y - ® 4] ey SWEIUOO Uado AjlewioN
sir sbojejea sir sbojejea
uonduosag Aqpauyep joquis | ul pasn joquis awen uonduosaq Aqpauyep joquis | ul pasn joquis awep

joquiis

loquiis

weibeiqg uoiosuuo) jeulaju] ul pasn s|oquiis

) aa g LaS

-

Lidel

W) clByl) e

P
-

Cyclic Timer s Interval Timer s Pulse Timer Jis

& ...... Flash timer 3

i

-

) olal Al 48

b ol el dalall 3 oY) - avall (o pall g 0



AN As Hall - 300 Sl Dluall Laniga

=| Classic Control —g;j\l‘ ASadll il g I=

Counter <)

Counting ) 2l lee ) GU;S G Gldaall 4 PRENV | (’S;ﬂ‘ g Al &a aal
2l Q8 ) Jsall oa Aladloda (& Sisall 815 (53N ae adee 4L 5 (Operation
Count Down 4 & jiall Y Jsasll 5l Count Up s

43 )l seCounters <lalaadl aladinly Gl oy (e 230y Le el Jaacii ) 3 jilall zlins Lanie
&b ON ) OFF (s 53! Jgati Laie (ON then OFF to Count) PULSE duauill 6 L3
Count UP e calai¥l 3 5f Count DOWN JiwY i Count UP e axll (555 ¢ 2l
Golball 20all Jpasll v l@lls st (Contact) 4w S 4hi 40 3ales . & Down

. (Open I Normally Closed - sl - Closed !l Normally Open)

Jandii ils gl & 3ale PREGIE Al (Run Time Hour) "Jaedil) Glela dlae " e &\}1\ A g
... Gladlal) ¢ IS jaadl el gall Jie cilas sl

Omre 230 a0 Lo el Jaandi ) 3500 s Ladie aladin) oy

0000 0MED n

Counter <alaad) JIii- vy Js&
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Protection relay 4@l < e
5 Jlae LIS vie Al el 5501 allE Gy anas Jage Slea o 3oke 15l dadll
¢ onSall BB (3asiy ¢ 30 sgally 250 Sl e daeudll e Jil Gyl e CalS)
e S aUaall A O el 28I 5| mddiall an jill g ¢ 23051 a0 jll

Go ) o0l (e cumall 2 3all Joe Unall masd 8 dlaal) sl dpulad) digda gl Jiass
A adl ) asmy Ala 8 Jead) ddagipall Clas gl Gl N Cla je aadiiy | alill
Gl g A Sl Cildrall aSaill g0 8 lgaed s 4y Aalal) Ay 5eSl) Ll aladin) &i 5 48l

&L zsoAls Jsaal

Protectiom Relay 4 s} c:Ma par ¥ ¢ JS&)

Overload 25 &Y
¢ Ld i) Jeall e Jal) 834 5 2 A 56U Jlaa ) Aleal 55 ySI/JSS 0 5 S0 Adlas e
20 301 Jaadl e (S jaall) dy 5eSH Jlaal) eny

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
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Overload — Wiring
(Power Circuit) Overload Contacts
NEMA IEC NEMA IEC
97 98 97 \%—
? C | jss 9| &
N ?_ s
96

] | |

; [ _F
= i i
Scfﬁ}ﬁlﬂg[ e | SIEMENS SIRIUS
HESE.

F—— R

/LRD 28— L]
0 LR ST AL Seciid TEST
15 —— - —
17 - O ml

a0 1ol - ‘ o r
A
Stop e
)
L
98 N g 96

Overloads 251 s¥) JIséi 1Yo gea
(S 3 A Llaall Slea
Phase sequence failure, under voltage, overvoltage
Gl g agall 3335 dgall (less) sf ol Jall i 5 ol ) aal bt a5 dles Slea
4ol e ol Leany o clilaadl anl Al Jleall o5 o oS S ¢ A el Clanal) e Jalaall
Eigan vie Lgilla i Ay jeS A 4y (06K (ol ol (S 5l 13 50e S el gus ¢ e llaal) pian
b Lgaladiing g 4 ABalal) Ay oSl Ll aladin) Ay | aSadll B s (8 Lealadia) Qb JIA
el aga g e Lgilla iy (Al aSail) il 50
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(Motor protection relay) il sl) 8asia CilS jaal) 4las Bas g
o3 il ) (5055 ) old¥) RS (e Leian e sinna s dan oS S pally (ald e Slen
28yl 5 oSl sy I Clel A il JLEY) Ji 4iSay WS S adll
e Short Circuit
e 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
= © @
==y
=

RO
S
\

(Motor protection relay) —iil gl 3275 S jaal) Ales Baa 5 26JS4)

3 o]l lsall Zalall 5 1a¥) - ool Cipuall 5 oyl olual Aagill 48,20
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— YIS Lt G (i (e A eSO 3l sall (S5 g Ay gl 0 gl

‘_s__a)@ﬁ\ Jaall PN Juadl e cs-.‘)ﬁﬂ\ Dbl e A sl <> : Power Circuit s 58l B il
208l Jaall 3508 me i Aglle Ay 5eS Ol s Jeay (31

Jurdal Ay HeSl) @l Sl A oSaill Alee e A siuddl a2 Control Circuit aSadl) 3 ila
) e sae bl ol sSally Bty alys Gakill Aulies Aapaaa Lk (oSl Jeal
A sl die 3l el pall

i
I . -
] M oL 11 Power Circuit :
i L1 -® ’I,.y / E
i M OL T2 {
b L2 L - s Motor E
I
! M OL 13 E
I3 Y E
b e e e e e e e e e e )
it B it lelsieieininininisisie it
1 Start
Stop Dll- —— Control Circuit
N

O sile o Su Al Logical Operation ihidl Glleadl (e 2=l e 5.5;33\ 5l (6 siad
Jeally AV o&aill 3 yila A2l &3 s NOT operation s OR Operation s AND operation
Jhe i siall ke L)

IF (Condition=true) THEN execute action

IF (i, S ):Then energize K1

L1 ss /_\ N
e ()

Selector Switch

Condition Result

L) IF dan 1 YV Jsil)
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AND Logic operation:

IF(Conditionl AND Condition2 AND ..etc) THEN TRUE

in SS2 zlike 5 SST lite Lo Laiall Camy 43 Jinay ¢ La Ja g il DS (387 L (o Bl
0585 SST g Jia (S Lo il Gaias axe 5 SST Gle Jie anl s dayd Gaiady ¢ K1 Jesd) Jesy

K1 oS Jaall JenyY 43 dagit
1 SS1  AND Yy N ) Then energize K1
L1 Ss1 Ss2 N
Selector Switch Selector Switch
Condition Result

AND logic operation : YA Jsdll

OR Logic Operation:

IF (Condition1l OR Condition2 OR ..etc) THEN TRUE

Jans Jadd dalaa 4dads 1) Jsai (1SS Lo (8at Jia ¢ o Lgad aaf g o i Guaty &5 dlae
) byl AIS (5ia aaey W) (o e S Jaad) il 53 4 W g ¢ KT (2 068 Jaad) Jpaii e
(138 5 3a gida (65§82 Lol 5 A ke () 55 SS T (e s sk 55 a5yl

IF (. SS1 OR SS2....iirriieennnn ) Then energize K1
L1 Ss1 N
R ®—
Selector Switch
Ss2
—/O—
Selector Switch
Condition Result

OR Logic operation : Y4 Jsal)
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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 ; N

; Emergency Pushbutton . Sy C i :
. STOP i s Pushbuton % ovERLOAD
; ES :: s 5 i m
—N— O O—-—Q:|:.Q —N— (K)—
: EE KA1 E " :E E

Mixed OR & AND logical operation : ¥+ JS&l
aSal) 5 yilal alal) JSg)
Cllaad) ¢ ol el ¢ Jaaill el ¢ g5 ) shall Caliy) ¢ sgall jaan (e aSadll 50 apan ()5S
_@)@ﬂ\(w\(w' '““‘I«_g,l.h,d\

General Structure of Control Circuits _aSaxid! 3 ylud olalf JSugd!
Power supply Emergency Process - Logic ETaeteT Load
to
. . p Start Process | Stop Process . L
e g1 A &gl GG Juak ks SLY Ades Slkendl AN o
Control Circuits - Current Flow
> T
From Source Process includes All Conditions To Load
START
Pushbutton sTOP
Emergency Pushbutton OVERLOAD
STOP [
H | . | . | AL
AN o 0— Ne——(K1)
K1
START 20
Circuit Circuit
Power ~ Emergency Start P Stop Process Protecti Load Power
supply Stop a rocess P rotection oal supply

20 5010 aladl JSsgdl 1 ¥ S
e
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(il & J1sY) aladialy) o Sl Jaall CREY) g Jaadil) o ggda
Selector zUda aladiuly CilaY) g Jsadall |9
ahaill 35k e Selector Switch zlise alasiuly 3 pdlu Sl Jaall Juds o3
AY 5 ¢ il it 8 L Start & Stop I e Jsiusal) st 4udi yiinys NO 43 4 siaall
¢ ale Ay a3 4k Latch dee

OVERLOAD NC 31 des ¢isan 5l NC Ulshll #lide o el Als iy L
K1 deall a8 giy lly e Teling o 568l lusall adaidy o 5858 Open 4 side () adaiill J a3
Jandl e

aladin) Alla A 35K Al 1 aladia) s Two line control — 4 yhll 38 auis
& ... Soft start , Variable speed drive Jis & 5 SV 3 jea¥ aa Jalsill

3 s A oga el Jeall Janlii pae it Al gaY) 8 dadia e 43kl ok
Adllay Laiing Selector Switch el oY Glld ¢ i olili (a6l S ¢ Uni

L1 N

Emse_%a; cy Selector Switch OVERLOAD

N —"o- Ne—)—

(or any Auxiliary Contact )

g liha aladiuly Sl ;Y'Y JSA

Pushbutton )i aladia) GlaNy) g Jadal) |

D58 KU Jany adle barall vie s START pushbutton L) oladiuls 3 plall Juds o4
Db oo 3ok Jall ol (B paaty closed ) NO (e adadill Jgad ellly by K1
Open, dxphll lgills ) 43k 5925 START Ll &l 5 aie s START ) 08 oy 23

D018 & 3wy Jaad 3l Jlas oSl

Gisas sl Emergency Stop glise le bzl 5§ STOP 7l e Laaall xie i 43
OVERLOAD

kgl lsall Aalal 5,10y - cawall G paall s ol olual Aagall AS L)
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aladin) Al 83 < ) 138 aladia) iy Three line control = A& yhall 3 e
& ... Soft start , Variable speed drive Jie ax 5 55SI¥1 5 jea¥) an Jalsill

3y (5AT 0 3e el Jaall Jsdis pae i Al 5aY) A las daulie 45kl o2
iy Jandl (e K1 gy ol yeSl g Ui} vie o @lld ¢ Lguds ol (pa ol S ¢ Uit
START L) sl Lawall &lld any o iy 5 Janll 2ie i g3y llAl g K] adaiill

L1 START N
STOP
Emergency Pushbutton Pushbutton OVERLOAD
STOP

N el
K1
| |
| |

Pushbutton J1_jl aladialy GAYY g Jaadal) @ ¥y Jedd)
ALY o Sl LLadY) o sgda
sslal Jumd) i jiiay) aed (1 asaliall aa) (e GlEY1 of Jariall Aliadll aaad 8 sgda O
Slo baall Jie gl uin by laa el V) itas Aa 8 Lilaie Fleal) i iy a5y 43 oSl
ASrile 5 bl 3 dala g L (g el Cgan die Al g Lee caliyY) 5 Juiil) |

Circuit 1 Circuit 2 Circuit 3
L1 L1 L1
Protection I7 NG Protection I7NC Protection I7 NG
Stop
stop &= =7 NC = - stop [ =7 nC
K1 K2 K3
start E\ nOo \ g start =\ NO : B start F=\ NO 'j -
At A1 At
contactor contactor contactor
Motor 1| K1 |“C04 Motor2 | K2 |04 Motor 3| K3 |“ 04
N A2 N A2 N A2

AN o Jedall ALadyl s v e g
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(33xia (SLal/aal 5 (lSe (w)Emergency Stop aSadll a sgéa

( Emergency Stop ) is_)shll Cilay)
Alaadl Jal (e @lly 5 Adais Ty i Y Jlie V) (9 3 pdlie Jaal) CiliY (5 ) shll #like axiiuy
Zliad) 13 e darall g @l Jars 4y Jaiall a5y 5 ¢ (50 skl

Normally 4dlee ddati ) sSS3ale 5 ) daill Alla iy o 58 2l (5] shall Zlike o laraall xie
3y La¥) ancay 292 Y5 ( Normal Open 4a site 4hiiS Lgaladin) (Say 43) LS Closed
S ey 5 harall ay aria g LSO AL A4 Hlay dsseal o5 ) ade (e arall A1) )
gr 5 (A rball gl ) Sy s 48] Caal Ukl Gl ) Bl aly (5 AT 5 e oapidall 4z g

G sl 5301 i () el sl jline ke o sy

v

-

;I
H
L

/=

Emergency stop slshll zUda ; Yo Jeil)

Start pushbutton , Stop ) I alasiuls (& yae ) (2 eS Jas el 35 il Ja
3,0 (E.S. ) sl shll zlae aladiu) &4 5 (pushbutton

i START

] Pushbutton = Sth?Tt ;

~ Emergency ushbution OVERLOAD

! STOP | i
NN a | N (1)

K1 :

START : END
Circuit : Circuit
Power ;Emergency ‘ Stop Process Protecti Load Power
supply Stop Start Process P ] rotection oal supply

Bl JAla (g ) shal) ka1 ¥ JSE)
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+ anal) Qi Adasi jal) a5l e Alla L (5l shall Uik alasin 35k

(sl o Juasill) Ao 48y hll

.................................... n [TmTTmmTmmmmmsmssmsssosessseeoooy Feeemmm s mme e e me e ———————————
' H
' H i i
Local Control Panel NO.1 i . Local Control Panel NO.2 E i Local Control Panel NO.3
' i
1 i H
] Control Line Neutral i ' Control Line Neutral H ' Control Line Neutral i
! Emergency stop - ! Emergency stop H ! Emergency stop H
i i i H i
'

Control
Circuit

Control
Circuit

Control
Circuit

LINE
220 VAC

General Control Line

Neutral

b e Cualae (o))shll mlie 288 Loy oy adlsall Jah de gl Jadill Cila gl 233 e
General oSaill ba 43ty a6y elld aay o3 ¢ da gl DAT s Judill) sl Bl e 5l skl
= Dol A e V) G e aaad (S Ui g oSl Cildy) adaian ¢l s Control Line
G Alels FSY) o 46kl oda iy Ale Jaraall 4 A (o) shall Ui 4 pral a5l aren

eiaﬂ\)i\ja
(G350 e Jom si) Al 22 11X

== rr - " " Y s T T T T T T T T T T
| Neutral 1
I R -
| LINE I
Master Control Panel NO.1 el :
: 1
] 1 ]
0 |
1
Relay H 1 .
H
H
H ! > Control Line 1
p i I 1
____________________________________
R S e E e
| Control Line : : : :
q\ H Local Control Panel NO.2 H H Local Control Panel NO.3 H
L] 1 ] L]
H '
Emergency Neutral H Emergency Control Line Neutral 3 H Emergency Control Line Neutral 3
stop > 0 stop P . 0 stop P .
. H » ! ' L
. H
'
i Control H Control Control
. Circuit ! Gircuit Circuit
'
- >- P -mmmm————— >
LINE
220 VAC
General Control Line
Neutral
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AANEY A8y el Y

zlss J (Relay ) bl b o<1 5 (Normally Closed ) Bl (E.S. ) aea aladia) o3y

Line
I I I I I I 2> To Control Line @ LCP1

———>> To Control Line @ LCP2

——>> To Control Line @ LCP3

Emergency Stop 1

| |
| |
| |
I |
| |
| |
| |
| |
| |
| I
! | Neutral |
| N |
| @LCP1 \\ @— I
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Emergency Stop 2

@LCP2 N \I\ ®_

Emergency Stop 3

@Lcps L \L @7

Lealaing) &3 Al & (5 ) shall ilia (e (5) 48 e allati 3l Aadail) & 500 sall o2a Jie i
Jlac | A ggus 8 5 () 5S5 Loyl Aalidal) il sl o 5eSI ) Alee alail 8 5ake 3] LS
da W) e b pilaad ) glall (il ol HLE) A8S LAl oSy 43) s DLl

(E.S.) s\ shl) glide jLad) 48y )

Online Test 4 9
Giob oo ol Ukl sk e @l iy Gl i e e Y1 alasia) ol
(e bl vie 5 oanlall aa gl & 4 Aalad) Laladl) uld oy g) Candl) elia oo

Offline Test 2 s ¥
(2065 P dsngaie gda fidedy ,eSIis il o LEAYI)

s Buzzer 5 ps¥) B8 gy o eV aladtly Bl lad) 43 ks L) &
}4\"§lg’a OJSS(BJG.\A c«Uac\ ji)'&).\amw' aﬁju—ﬁz\iﬂ.ﬁ‘ g;ﬁJL’U:‘"L)“I:‘ﬂ‘g‘A;‘i’U}SSL‘m

(3 ka elhac) ade ol ) an 35S L gliall 2 Gl g 2o ) shall Flike e Jaxaall die
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ZUEa) (el 5 ol aa 5 s st Adalil) () 4S5 (g) Aniay o Jlay AU e (e ) A ) 2ie

(Manual /Automatic ) <lila 55 g¥1/ s gl aSaill 2 seda
Clileny a5ty e 58 Jrdiall o el e g5l aSaill il g avanal aly 3 (5 9l aSadl) il ga
@y 5 (Stop PB ) <lay! ) sl ( Start PB ) deiiil) ) Ao darall Jia Caliyyl s Jail
Jie Ll cllaal) e 0 sall (st o Gang 081 5 Qi) e J5¥1 U siasall s Jadiall ()5S
@ s (&..... Gl aaf Lo st ol N i ane of agad) (aledll s Ll 30l ) aa djeall)

3_lall diall 5 aaaall Leleady Cllaall o8 6 ) gl
Llaadl 8 @l sl () el o elile 65 0¥ aSaill il g0 aanall oy 5 (Sailagig¥) aSadll i) g
S Y Jadiall 5 il eall aded Jsilly a 685 Al & Ll ol ama aa ) sbal) 185 ) e Lgasds
laall 028
G38aT et G gaa At Jaad LS g Jadiiddl e alaie W) ¢ ga Jand il sall sda of AT Jay g
Slea plasind Jie i) o Juedill dida g o 585 N dagis 5 (Conditions ) <Ual iSY) (s
Jadiall JAx oy s AT (5 siiee die Ledlay) 5 caza (5 st die A caall Juands Jandil (o gusiall ild
vie A 43yl dead daglite @il gl e ssing (AY)) elile iYW Qi) of ) ALy
Lol s 35 Gt
: g ill

Star — )C’.\\SM\ MM\;@(Tlmer)z\,}uJ}\ U gl ?‘&“ﬂ‘ o Ja s Y

¢ elila 53 9¥1 2 5480 (0 ( Delta

o3 b i) Lol ol jaall Gl 5 i a s e s el 08 - Y 1 &laY)

Jah oSl dlee b B30 Lusall i gSall (e 2a3 ALY

gfﬁdh)uﬁmwﬁbé(Tlmer)@j\dﬁ}d\ehﬂu\.Ja_)dsz s Yo
?«ﬂ,ﬁ\.«ﬁf}“eiaﬂ\e}@wéﬂmj@)jd@)@huds(&)l\&?mbﬂ

b ol lusall dalall 3 HlaY) - avall (o pall g oyl slual dcailsl) 4< 51



AN As Hall - 300 Sl Dluall Laniga

=| Classic Control —g;\ﬂ ASadll il g I=

5 el Aleny o g ) oo AT o3 b At ) Bl OV — and; dlaY)

J9aaty “w(&a)’l\ ;Las.u""\d&)a\ yacil) G gan Aanhy g Al Jaudial \QAS(A,NJG;;(\

The overall structure of the control circuit (manual / automatic operation)
(gt / (6 gl Judiid ) aSoelid 5 pifuld olad! JSugd!

Power supply Emggepncy - ;--A Relay Manual contact Protection Load
]
H ]
g S i §lgladl U Logic i ;-ﬁ Relay Auto contact Sllead! M8 Jasdl
'y
L L L L L L L L ]
.’ —— =,
. . ‘B
i Manual Process - Logic Virtual Load i
Operation Manual u gi Relay : E
. Mo“de ) Start Process | Stop Process Manual TTTO
il duadg Sy il dukes Sl ddes 8% ]
Switching ) i
Line Control OR ':
Automatic Process - Logic, Virtual Load !
Auto Relay 1
; Start Process | Stop Process Auto 977"
R T el dudes QUL ddes S5

: *Repeat this stage for each operation mode

(hiila g5 5 gl Jhuiill) aSail) 5,00 alad) JSagd) 1 ¥V S

513 b Lae oStk 531 oSl 5 g sl AStl) i) ST i 50 el Ay sl TV SN raia s
. Selector switch (M-0-A) Gisb e danill puza s 205 Y 5l 2 54 Lia 53l

b olall o susia e oy LSsila i Loail 5 Selector switch alaainads sy dsas Qo 1 Ja
Gl gl i) Jalis (sl dal s aladiin) a5 o) Ha)

TETHER POINT

WEIGHT

PUMPING RANGE

Float switvh - dalgs 1 ¥A JSi)
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L1 Manual Auto START STOP N
EmSe.Ir%ePncy 1 2 AL Pushbutton Overiont
\l\il\ A Q o 0O —0 | O *\I\ ®
| . | o)
B :
0 o Puer | NO
Selector Switch 2-position 1 |
LINE Letter |_Fosition Neutral
1] 2
[A [x Not Recommended
B L Float Switch but
X: Closed Contact
4‘)6& Work with single load
and simple process

Gaadall o 1ol dlola il & aa Jubdd 1 Y8 JSA
dlac 5l gl Jeall 3 il sall aa Jan iS5 VAN aven 8 Jeall dailia e A8l 3 j3la)
sl alaill il wia 8 ailal) o all 0 5Sh5. s AT il 90 ge Adhaia e g Aasuss Ll elifla 3Y)
LS pgany e clile s

OR operation
Emergency o mmmmmmmmmmmmmmmmmmmmmmmmmm . ---------------------------------
L1 STOP Load 1: NO Overload | //\ "
\1\1[\ | | i \1\1|\  (rure Load
| ) ] 7
Load 2: NO e

Operation Mode

(Switching Line Contrel) '

Manual  Auto b S'rf‘g"*’g STOP Manual Process
‘ usnbutton Pushbutton

A 1: ] ’ ‘ C_DI(_) N Virtual
B ‘

Load 1 Manual
U Relay

Load 1: NO
O O W
Selector Switch 2-position i I J
@ meon] | e
'A 1,2 Float Switch Automatic Process m Virtual
X
B x @ Automatic
X: Closed Contact Relay

LINE Neutral

Lnd gl A8y 5 - Gugeaiall o Joliy Adiae Jali 1 €0 JSA)
aladin) e at N e (elile sV — (5 sl aSatll 4 geda gkl VW JSEN g (20 JSAY)
(ibesi¥) — sl Jundill 1Y JalS e Jemr 58 L) W) ilsall sda 85 S (530l
AT ) s aUii e oo 5 LEY) 315 ) piat s L yeS

Local/Remote aSail) a s¢da
Gula (e o) g Adline (Slal (e dabial) Akl Jrdiadl A (e aSail) il 90 e Jalaill Ay

Llae Jands Congy 121 DS Aaai] (e ol Adanally aSaill 48 )6 (el Judilll uie JAI (e sl 3l
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e go Gaslaty ¥y Juil) Adee Jeun S5 A aall g sall lids 4Dl 4l ey oSl
Cpaaal) (e Lyl LS ol 3 Bamall Juadial) Auliadl 4] Cua Ailall

L1 Local  Remote = iﬁﬁﬁ;’nn STOP N
Emergency 1 2 Pushbutton
STOP Overload
SO PN o alo (=)
| | &y
B Load1 : NO
OEI I
Selector Switch 2-position I |
LINE Leter | Position Neutral
1] 2
A | x| PLC
B | Tx Relay output
X: Closed Contact | |
|
PLC : Signal ouput
PLC (&b & remote sl Local Jas Jadil aSaf 3 yila ; €1 J<al)
S Local Remote PuSsIAbEIIcn Il "
Emergency 1 2 Pushbutton
STOP Overload
| A | ()
O @, Load1
| . | \=)
Load1: NO
o © |
Selector Switch 2-position | |
LINE Lett Position Neutral
e . EIaRT STOP
A X Pushbutton Pushbutton
B X |
X: Closed Contact
O O Q | O—
Load1: NO
| |
[
Onilida (pilSa (sa Local\Remote Jea Jaidi @ £ Y JSal)
LOCAL/REMOTE - Control Signal - Periority per location
AlsdY
Periorit May be Pure May be Remote May be Remote
Y Classic Control Operation Panel Operation Panel
oAl Local Operation Panel MIMIC diagram MIMIC diagram
high PLC( HMI) - SCADA PLC( HMI) - SCADA
) ady Adlad)
Jord! / Gudandd 39l
ZONE 1 c
8 Y oy ddlaid
Load Start/Stop Local 0
Push Button E ZONE 2 g I
Remote &: m Start/Stop — Local 2 rMJ ‘
<— W Push Button § ZONE 3
Command | Relay =
Remote Start/Stop — Local
N — Push Button
Protection c d
& Status
Signals — Remote
i Protection
o & Status -
Low Signals Fﬁ' »
Nearby w8 <& Far Loaction

ALadY) cui 5 aad e Adlida ¢Slal (4 Local\Remote Jeaa Jaida; ¢ ¥ JSid)
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Protection el cileal) a sgda
Sy LS Normal Closed Contact &alaall Jlail alaaind 3 sl e bae clileal) Jua 55 23y
anall Jomd e ol el Lo L s 5 Alan 5L BUEAY) Lo a8 Cumy oSa) i3 Jae
Alaal) 3 jgal (ans o ) ALaYL 13 s ) Uadd) 48 jre Jadiall sk @lldy 5 Legle Lliall
Lyl Wadll) oy o 85

L1 Emergency START STOP Phase Under N
STOP Pushbutton Pushbutton Sequence Over OVERLOAD
Failure Voltage
Fi A
N o © QI.G e 2 e e N—e—(K1)
K1
. . R1 R2 R3
Figure : B | |
‘ | | —N—1 N—e
R4
Figure : C | |
Rest Error ¢ I ¢
I Phase Sequence & Failure
alo i ®R)—
R1 I I Phase Sequence & Failure %
OVERLOAD
Protection Relay | | Under & Over Voltage 75\
R \R2)
NC NO R2
I I Under&OverVoItageﬂ®7
95196 | 97|98
| | Overload @7
|1
Phase R Lamp
S nL g Overload4®7
allure
COM NO | NC LU (Ra)
|l &)
RS
112 |3 R2 —_—
| | | R
| 1 —\‘\1\ BUZZER
e R3 H LightSerena®
Over
Voltage Silencer
-l
COM NO | NC o o @7
112 |3 RS { I

I Al Jahedil e Bamaial) cillaad) Juagi s € € JSAY)
Overload — Under & Over Voltage — Phase ) <bleall jias Jua g oy §8 JSA 4
A Adihidl WS dles J NC ddlial) Ll aladiuly )8l Je (Sequence & Failure
Ol el 31 pa e Uad gon mie dlaal) 5 LaL LaliiaY) ey WS au )l ( Figure @ A)
O st G daall U Overloadoial)l DLl ge bl 50l ) Gigas die 4] ey | dalal)
Judis ) ALl « OL-NC 4dlaal) 2l (33 )k e (De-energize Contactor - K) Jeall
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sl Y Gliy) (Sas ¢ e Sl HIAY1 5 Horngsdswall JI3Y) s OL-Lamp o) 3add
4l 4 lall 5 OL-Lamp glad) 4l iy Silence pushbutton L) elaaiul Horn

Reset PB L)) (e baall oy s (Slasy

Lladll alaaiuly by (Figure : B) B JSG Juasi g (Figure @ A) A S8 Jladial (S S
alaaiu) oy . (Energized Relay) 4ladi Sl Gleall gald (B IS e 32 g gall ddlaall
Y oY Tk sl ( Figure ; C) C JSll 41 (884l i au 5l ( Figure : B) B JSal
SPDT — ¢l (» Relay output (Terminals) 3ea¥l <lijsy e 535 sall
Relay with DPST output < el e g 5l 138 e (il 2 1325 (COM,NC,NO)

CaSaill gl Jalsi 53 (NC sl NO) 4balis alaainy

i Contactor K Jaall Jiads (Sa¥ 43) a5 Ua (Figure : C) C JS& aladin) & Gyl
C & B sl A5l C e A IS8 Jaa 55 Leaed (Sa S | Reset button L) e bl i
oa Al i gl gl e

Ll e Auleal) clampy Aalal) LAY Jaiind L) Relays el de sane 4385 (Ko
zlie o 2a3 Uay Emergency Stop (sl shll #lde (e da )l ddasill e 5l L] bl
sladl (5Y Reset daxs Ll 5 45 guall 5 a8 suall 5 LY Gyl 55 5300l Gl Jams a5 (5 ) shal)
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Interlock (¢St &5l AN a ggda
Dhadl Jalx gl Ay peSH ol el Jalan Aalall 4y 5l dleall Ja) e Ak ol 2 ggde 58
o seie Blun 8 5) (SailSaas 2 0eS e ke sl Y5 de giiall Judill el o) Jala sl A S
e Haadl de sl Jsaall WIS Jie( Gl Sl (e de gana (e a5 g sSa Jpdily pladl
(oS i o) Galadl 8 g8 sall Jidi) Jiay (& ... lalsally de siiall sl qSI jalias)
. ( DELTA 5 STAR 4itile Jaa gis 53 sall Jui) Jia g

3 Phase Lines U L2 L3
Q' 4= 45 l‘ 42 45

M1 x_ v_Mg \»%
2 4 ] 2 )4 ]

o

ol
e b bd
L] UU

STAR-DELTA - s sl 813 1 ¢ 0 JS&lf

L1 PSTﬁtl;?Tﬂ STOP 1 N
Emergency ushbutton Pushbutton o OVERLOAD Motor 1
| —— alo | | e
X % N K1)
K1
1
|| :
|1 |
Interlock ’si Interlock
1
START 2 1
STOP 2
Pushbutton Pushbutton » OVERLOAD :
5 el H—N—(@
K2 l l U
Motor 2
!
LINE Netural

Interlock Legin (mS e Juidd 3 dla 1 ¢ J<al)
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A peSH Janll Y T ylai g gl (i b LAY Jaaediiy eanV g aal s ) 5 g Janediiy geans 3 530)
(e sl Ll cllaall aan (S 5f) on e o jeS Jaa IS cilileall dilial o 5L 13 2aeie
K1 4adill aiad Start2 ) e bl vie g Motorl dsdihy » & Start]l ) e bl dic
Gz Motor 2 Jsui oy (sia @il (Jary Motor] of (siees) 4a sida 3Y Motor 2 Y] Jaads
Ja (e Motor 2 Jsdii (S @l a5 Stop 1 L) Sle braall 33 )b e Y ) Motor 1 <alay)
. Start2 J) sle Lal

L1 STOP Forward N
Pushbutton
Emergency Pushbutton
STOP _I_ R Forward OVERLOAD
N alo o © N (E) L
« N
| | :
I i
]
Interlock ,‘: Interlock
1
Reverse :
Pushbutton :
-——I:- F
O O N ®
K1
[ Reverse
I
HINE Netural

Tl e Skt 5 £V JE)

ol Jaadil ¢ (ol sl S (5 558 & jae Jia) cpaladl (8 (0 568 & e iy 685 5 j3l)
&Y Reverse L) le bl xie s Forward L) e bl &5 Forward (<le¥) olad¥) &
A Y o) stop L) e hacall a1l Interlock (R:NC & FINC) J) 25a 5 s 48 jall (&e
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L1 Forward N
Pushbutton
Emergency

kel T R Forward OVERLOAD

A o o N—(F)—hk

K1

.
Interlock &

+V Interlock

Reverse
Pushbutton

— —H—®

K1

Reverse

LINE Netural

Mﬁhmo‘g.\g‘)\j\@ui&ag-ww\A‘JJMMS‘)SM; A gl
Tl Aaai sy oSl (£V JSAN) Bl 550 dee el (EA JSAN) JRAIL LS 5
U) s Forward L) e baaall (dalal)l Judall aidl Ua Interlock J aladiv) &8y duay gl

il i 3 le Reverse

Sl S LS 568 AT (SlSle g il alasia) (Say LS

With integral electrical interlocking Horizontally mounted

- o~ Lo o™ o«
- | — - —

L1

o] o o] o
2| g z| 2
g % <l =] <l = QJ ‘E-‘L‘ —c @| w QJ ﬁL -
= d d d d
EF<”<"’<B‘J& d‘%:'\\\\ TN\
E:‘\”\”\” - 2 ol =] © f"j mr Nl | © 3\ g( 2
Q o™ = “w = o™
ol > =
ol > =
bre 685 (Sl 5l 5l Loy ) 5iSU S Y Jpaar s L SoilSae el gl il Lagin )5S S ¥ Jua 58
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Lamp Test asaill a sgda

Jaxdi azall kS o) gus auda s (51 (8 @l 5 Jae (e SUH dn UL Ciliall) apen 4 jail ) aladiin oy
Al 5Ly (s Relay e yall alasiuly o jeSH el alasiuly il sall oda Gkt s, Y @l
duasi o ool Al A jla ) 3 LAY (s dalaldl s LAY daal Joridi e Jand (Al 5 ailead) (4
Jodill dlaall (e danlal) 3LEYI o pad oy Vol | lajlia) Caag Claalll pea e 3 5l 2gal)
e peliasi ) bl sl ddee G aasinall (Bl caladl NC ddzall dlaiill e 4l
Dhia) dulee (8 andiiall (530,00 NOAs sidall dhaill o jiliadl agall dua s ol Lol () 53l
(£9 JSall) 8 LS (sl e aglua s s ) claall

S Al DIODE 25300 Y dae aladin) a3 DC alose g Jand Al 3 )LEY) bl Al 8 (Sl
(e d&ﬂ\)‘ﬁjus_gm&tﬁjﬁqij\ow\‘;ubqﬁl\ow\oﬂ

AC
L N power Supply E
START 1
STOP 1
Emergency s kol Pushbutton
STOP Overload 1
i 5 5—alo o) |
U Motor 1
Motor 1 LT R Control !
c 3 Circuit |
| | Real Command # H ]
| :
LT_R Motor 1 i
Test Signal q | | RE:::I"’;‘Q
[
START 2
STOP 2
Emergency AL Pushbutton
STOP Overload 2
i 5o alo 4 - |
U Motor 2 |
Motor 2 LT R Control
| Circuit |
| | Real Command # | ;
[ :
LTR Motor 2
Test Signal # | | Rllizrr::g I
[
Lamp Test Pushbutton
Lamp Test Relay Lamp
—I— /\ Test
Command

O @, LT R
NG

relay alaiiuly Lamp test Jes 4kl ;¢4 JSil)
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DC -
power Supply !

START 1

Emergency Bushoution Pushbutton

AR __—I:_ Overload 1 i
| QID N :
O O :

N | U Motor 1
Control |

e — Circuit |
| | Real Command | :
Test Signal m—- ' RE::‘i;g -

STOP 1

START 2

STOP 2
Emergency Pushbution Pushbutton
Motor 2 |

STOP Overload 2
| \ | (o)
O O v 4 Motor 2
! | N
Motor 2 Control |
| Circuit
| | Real Command # | ;

Test Signal # ' R::rr:‘i;g

Lamp Test Pushbutton
Lamp
Test

o) O Command

Diode 24VDC a)3iiuly Lamp test Jes 4k 1o+ Jodl)

Device Terminals 82254l 3 jga¥) aa JulSil) o 5¢da

e gana ao Ula) Jaladll oy G ¢ pSaill 50 0585 (bl s i Sl e ae JalSl iy
Variable Speed 4e jull <l yie Jin soasiall 3 3ea ¥l dalal) daleall i da gital) Ll (pe
aaai die 5 ¢ il Sall o2 Jualdi & Jsaa) (50 Soft Starter aclill ead) Slas s sl Drive
o Jialls Jaladll s LS ¢ oSaill g 8 Lgaladind e i Ll A gy LSS WSaT il 0
3 ¢al5 Protection Relays dlesll 3 ¢als Counters <lalaally Timers 4vie )l <l gall
OSTy <l sSall o3 aead 488 Jaaldll) 48 joa Lo i30Y 5 Lee) i 23S Tnstrumentation LAl
23 asead Sl g gl g Y Gy o oSal) AU b aadtd 1) Ll dadh g A e S
CSar i) WS (&) L e dala 3 ea) ¢ palal) 8 jeal ¢ 5 g8l dal als Gl gSa ) b Sl
A S5 Aa o S Jaaldi 48 j2a (g 50 (Local control Panels) 4dlide a8 s ol Jalill
¢ (Aasl JS dalay A5l e B3 g e (5585 5) Jaid JalSill daiaddll NO & NC LlE alasiu)
Cila o) ae LelalSic PLC goosal) pSail) dakail s gl Jae vie d3ukai oy (531 o ggdall Gl g8
£) J<all ) JIEVL LS 138 s MCC S jaad) Jdis s o) pe sl s MIDB 4w )l 2 5l
(07 Jsal geo JRall jot JRall g ov I
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aSail) aslia g cibaat) ALalS Ay Sl il gall (ary arasa
S 58 aladiidy Coblat) b Sy & jaa b aSadl) il )

L1 L2

Stop | R L
o o————pk° (F }—
« 2 |3|
Rewv e ?\
1 F -
1

* {8)

—O—{ -0
-O—-01

50—,

A b1
g

NEMA Diagram - (saladl (& Sy djaa 1 0) Jid)
iy
%
21

“\ & -/,
M1 . vM % 2
ANy

4 [ 2 4 [ |
13 13
FE N\ RE \
14 13 14 13
w\ MZ\
14 14
3 5
21 21

M2 722 M‘Irzz

-
M2

M1 ! - ]

(o]

IEC Diagram - &Ll (b Jary & aa 10 Y JSi)
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VFD 4 judl &l jsa aladiady cpaalad) & Jary & jaa B aSail) jild anaual ¥

General Wiring Diagram
AC Input Voltage Braking Resistor *

L1(R) L2(S) L3(T) :

BR *1
nd

pC 1 peti™
““c\o‘ Fas‘ms“

3@ Induction motor
um

18 lm—e

Ground
E <1000

Main Power Section

FWD / STOP i @st
"
REV/STOP |4 ©S2
Preset Speed 1 | ¢ ‘ @ S3 Analog Outputs
; 0-10VDC
" Ml:!"- | Preset Speed 2 | 4 @ 54
P unctional i
Digital _lnpUt Digital Inputs Reset S5 T
Section ' Note 1
Factory Default H LM
RA | ) "
3 Multi-Function
oo —
/ RB | Relay Output
it | | +10v: Power for Analog Input it et
””” (max. 20mA) :
0~10v i 30 VDC/1.0A
—————————————————————————————————————————————— H——@AVI: Multi-Function Analog Input
P i
0~ 20mA i
5:‘;:‘[2;' oL SRR oo >~ @ACI: Multi-Function Analog Input @ 1ss
— ¢ P i '
ov i\ RS485
: ; . 4
Inputs I lAGND- Analog Signal Common (22 Communication Port
. @ 2|s()

La JA)) @l Sally VFD Juagizo ™ Joil)

Run/Stop from External Switch / Contact or Pushbutton (00-02=1)

Use an external contact or switch to Run and Stop the inverter.

Permanent Switch / Contact

|rm|na ComY 51|52|53 |54|ss|1w|AUI|M!|A0|AGND|

Common/

+2v

| -4— Forward Command/FWD
'___..-E

Conne?l'

shield to

control Start / Stop Switch

gm:gi (Maintained)

A selector (b (s VFD Jaidd 1 o ¢ Jedl)
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Run/Stop from External Switch / Contact or Pushbutton
Use push butlon f momentary switch to Run and Stop the inverter.

Im|nalﬁ?;:‘_,’|31Iszlsslsa|ss|1::ru|mlmulm|mwn|

Reverse direction

~1 when closed
I
1
.
- - J—
cﬂhﬂf;ﬂﬂ START
”'::"’ PUSH BUTTON
ool {(Momentary)
ground
terminal
STOP
PUSH BUTTON
{(Momentary)
b——=

Glosll elad) Masil selector alddiu g start&stop pushbutton (b & VFD Jidd 1o e Jodl)

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 | SOM/| s1 | s2 | s3 | s4a | ss | 10v | AV | ACI | AO |AGND

Forward Jog—# <4—Reverse Jog

Common/
BN Tl |
———————————— F==1 ,
B i | Control Terminals /
P e T Sos User Terminals

Connect
shield to
control Jog Switches
ground (Maintained)
terminal

Reverse sl Al selectors Forword <yl s Jadill selector (b & VFD Jaudi ;0% JS&l)
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Star-Delta 3 48 b aladiuly o gS) ¢ jaal) i § 500 agaad ¥

25 o (STAR-DELTA) sl 48k aladinly 4 Sl ClS jaad) Jili 3 5y el
VS B Jess s Jusil) ey 3k

il ) 5SS oS Bl oy (o 5eS) & aall dalie ) ) SIS S Y 200 (e B plall () oS
star 4ol o3 iy Star Conductor _UwY) € <5 Main contactor
Jl sl S Jdiiy Star  siSL SI) Caldy) o @l aey & star Al da e sl Connection
asaa’ b Lol e o Al dagall B eSl @l i) e i< dllia 45) WS ¢ Delta

: IS il JeY) i i (5 580 5 A seS i Sl e aliall aSatll 5yl

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:

START command

Energize STAR contactor

Energize MAIN contactor (STAR Stage Connection Complete)
Wait Some Time (4-10 S)

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

M
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Star-Delta Power Circuit Star-Delta Power Circuit
R LK »
5 L2h 17 M
T L3P STAR 5 :
Centacter e
MAIN DELTA
Contactor Contactor MAIN DELTA STAR
1J 3f s 1 3 sJ 1‘ 3‘ 5 N 3 5] 1J 3l 5 1J 3l s
PR APRIEEEP PRI\ o APREDR
(A3 o1
OverLoad rerLoad
Motor Coils & Terminals Motor Coils & Terminals
W =TT — uz U1 =TT — U2~ fw2
w-—n’wm'\—vz%u: Qui wz vme%uz
WAL W2 vz O “ZE W — T — W2
L v w2 | Ow v Ul —. W2
V1 M Az Vi M hu2
w1 vz Step1: Wi vz
Energize STAR contactor e
STAR i€l € Joauti ) Als e STAR-DELTA — s sill 5 yily; + dla 5
Star-Delta Power Circuit Star-Delta Power Circuit
R L1 R LI}
s Lzh 5 up
T Lk STAR T b STAR
Contactor Contactor
DELTA MAIN DELTA
CoMntnaln':“tnr Contactor I Contactor Contactor l
1‘ a' 5!‘ 1‘ a' 5! 1 3J 5‘ 1‘ 31 5i VRN 1l 3i 5
2| 4] 6 2| 4] 6 Z } } 2] 4 6 ) } } 2y 4 6
(337 (22l
OverLoad GverLoad
Motor Coils & Terminals Bt
Lre— (T LLLL Al - ]
::-—f‘ﬂm‘n‘\—:zz%:’: L1 R emm@) U1 W2 (St R L1 :“ ALl :;%uz U R = w2
WA Wad S vz T L | e T — L2 § wpe@) Vi U2
u1 W2 13T @ W1 V2 @ = L u1 —wz | L3 T @)W1 W2
- — A | Uz
Vi o2 w1 M V2 :
wi v2 Step 3: STAR CONNECTION
DELTA CONNECTION
DELTA s MAIN _siUs S Joads: ¥ dls 5 STAR s MAIN LSl oS Joadii 1 ¥ dla je

Star — Delta 554 4alidl Power circuit ¢ s&ll 3 0a ; oV JSill

: ( Method 1) (Ag¥) 485kl |
: ( Method 2 ) A0 48y k) Y
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L1
STAR DELTA
7 OVERLOAD Control Circuit
NC No1 of 8

STOPE——7

Pushbutton

START E 5\ \ Sé

Pushbutton Main

g T @\ T
NC NO

K2 K3
NC NC

Delta Star
Al Al Al A1l
T1 K3 K2 K1
A2 AZ A2 A2
N
ON-DELAY STAR DELTA MAIN
TIMER contactor contactor contactor

(1) Uil Jbiaw & jaa Gl 508 1 O A S

T1 (ON- il Jwas Start pushbutton L) (e bl vie (oA K&l s sl Jae 38y )k

a5 el (e il Adaiil) Y T ki 5 K1+ MAIN 585 S0 Jarg Adaslll (i 3 5 Delay)

a5, Adaalll i 8 Logae Limd K3+ STAR _siSUiE &1 Jomy 13 T : NC Leila e

START pushbutton 2 L) Ae( LATCH) (2525 Jbos Jey K1 : NO : MAIN sl
STAR ) s je dla yall 038 aniiy K2 : DELTAJ L3St S Jans¥

- V) Lale bsecadll dadll A T1 : ON-Delay sl Joay (Aa aca ol 138 e 3 0l i
(Gakaill pulial) dadl) o 3 g5

585 Open g5l ) Normally Closed hsill (s say o sy e 51 aall (e el elgl) 2ie
a5 A Normally open el ddaii Liayl s -STAR 5iSUis &1 Juad ) ddaalll o3a
Saill jlue U8 (K2:NC:DELTA & K3:NC:STAR) <159 a5a 511,155 « Closed
) Leiase 5 ailaall ddail) dely énty 3a s STARTJ) L siSLG o ol oy aslill ia daty
MAIN & ) gl 138 e 5500l L85 DELTA )5S0 S Jany ddaalll o3a L ¢ Lgiayh

b ol lusall dalall 3 HlaY) - avall (o pall g oyl slual dcailsl) 4< 51



- AN As Hall - 300 Sl Dluall Laniga
=| Classic Control — ¥ aSadll il 5o I=

e bl s yilall slay) s (DELTA Contactor : ON and TIMER also energized

Stop pushbutton i
L1
STAR DELTA
7_;3 OVERLOAD Control Circuit
e No 2 of 8

STDPE_7

Pushbutton

START |— —\ \ k1
E o

Pushbutton Main

T & T \ K3 \ K1
NC WO NO NO

Star Main

NC NC
Delta Star
Al Al Al Al
Bl 71| [ ks ] K2 K1
A2 | A2 ‘ A2 AZ
N
ON-DELAY STAR DELTA MAIN
TIMER contactor contactor contactor

(7) W i o e ik 35008 08 JS

A sl sS o s DAY ST (OA JSall) Al 5 yilall Jhe (04 JSa) 5 yilall oda s

Gaob e @by (A el & e ) amy o) STAR ) 5iSUS € Qs aay Jeny MAIN

L5 S Je &5 2 closed a5 Y Normally Open o Jsa 3y K3:NO:STAR il

Adadill aladiuly Latch dcay g2 3 ad Jue 21y MAIN ) ) 53€SLG £ Jax S5 2205« STAR

dsagpaie Ay dal el Ll s Laily Jess s K3:NO:STAR akiill e K1:NO:MAIN
STAR J Sl S

GA.LL:}S‘ )Luﬂ Aalall EJ‘J\;}\ -‘5;.43\ q‘)‘al\} g,_U.&S\ a\.:\al 3..;4.1\.3]\ :&S‘).-ﬁ\
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L1

STAR DELTA

7‘__3 OVERLOAD Control Circuit
NC No 3 of 8

STOP E - —7

Pushbutton

— K1
START [ \ \ NO

Pushbutton Main

™ T1 K2 K3 K1
NC d\ NO NO \ MO \ NO
Dalta Star Main
K2 K2 K3
NG NC NC
Delta Delta Star
Al Al Al Al
T K3 K2 K1
A2 A2 A2 A2
N
OM-DELAY STAR DELTA MAIN
TIMER contactor contactor contactor

(¥) Uil Jliaw & e Gt B3 1%+ JS
o) s sl ie 45) 58 GOERY) STy (09 JSll ) 5aal Jha (T JSA ) 5 b3a yias
ale Llaall ey 5 Timer ON-Delay (el < gall Jiads i) o3 DELTA J) Als je Jiais
i aiyg ¢ DELTA AV 4 jal J goa gll 2ie adie ol 5eSI) Juad o838 jall cay 8 Lasd aaladin)
—ale 32,k 4 Normally Closed A8lie 4k aladiu) 213 DELTA - ) 63U S Jaa s 2ie
e K2:NO:Delta G dyaiay g2 ddadi aladin) ae jalill Jiads 2 685 )5 Timer Coil el
lae IS 3l T1:No ddaiil) e (e slusall iy Alaalll o388 il Jiad 0 el i

- el aad) g
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L1

STAR DELTA

7_’__ OVERLOAD Control Circuit
NC No 4 of 8

STOP E - -7

Pushbutton

START E 3\ \ L‘é

Pushbutton Main

T I T K3 K1
gnc d\ NO \ NO NO
Star Main

K2 K3
7 NC NG

Delta Star
Al Al A1 a1
o R (k] [x]
AZ AZ AZ AZ
N
ON-DELAY STAR DELTA MAIN
TIMER contactor contactor contactor

(%) W lics & jaa Jaidi 3 pd0a 11 J2ddf
K1:NO:MAIN aksiill aladin o3 &g (N JSEN ) 550l Jie( 1) JSEN ) 5500l oda yiad
(Ve ISl (A-Y)s_ilall 8 o3 s sl K2:NO:Delta ddaii (g Yy iy 23 jluseS
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L1
STAR DELTA
7 OVERLOAD Control Circuit
e No 5 of 8

orE—o

Pushbutton

START E 5\ \ :é

Pushbutton Main
1 (—_\ T K2
N NO NO
E Delta
K2 K2 K3
NC NG NC
Delta Delta Star
Al Al Al Al
T K3 K2 K1
A2 A2 A2 A2
N
OMN-DELAY STAR DELTA MAIN
TIMER contactor contactor contactor

(5) 103 Jlhun & e B 5 3 s Y JE
osnl) i yadal (a5 (S5 (O (KA ) o5 plal) Ay yha ki et (1Y JSA ) i 5900
AL aaaiuls T1:ON 4o sl ol 4550 Tatch wamsed b oo 23 LS Gl la e )
Alad 2t el Y K2:NO:Delta
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L1
STAR DELTA
7:,%3 OVERLOAD Control Circuit
NC No 6 of 8
STOP E - 7
Pushbuttan
TART [— 5\ \ K1
s [ NO
Pushbutton Main
K2 K1 K3
NG \ NO \ ND
Delta Star Main
T1 K3
NG NC
Star
A1 Al A Al
T K3 K2 KA
ag AZ Az AZ
N
ON-DELAY STAR DELTA MAIN
TIMER contactor contactor contactor

(V) Wl i & jaa Jaidi 3 pdla; 1Y JSdf
dalaal) daladl) JJQUA:\QAS{ASUSJJ( 1y M\)gﬁj\ﬂ\d&( 1y dS..ﬂ\)‘_AB_)S\J\M
_('l\' M\)S}\ﬂ\&\.ﬁs* JJ&:L}o943&\3&3&03&&K2;NG:D3H3@M\
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[E]
STAR DELTA
7_’_- OVERLOAD Control Circuit
L No 7 of 8

STUPE"7‘
Pushbutton
| | K2 \ K3 | K1

K3 T
sTarT[= A\ NO &\ o NO NO NO
Pushbutian Star Timer Delta Star Main

T
MC
Timer
K2 K3
NC NC
Delta Star
Al Al 1 A1
EN | ®a | K2 K1
A2 A2 | A2 [7]
N
OMN-DELAY STAR DELTA MAIN
TIMER contactor contactor contactor
(V)CJJJGu«ﬂJMMSJS\J:Ti Jead
L1
STAR DELTA
7_‘__ OVERLOAD Control Circuit
NG No 8 of 8

STOP E_7

Pushbutton
smn‘rEb\ Cl"\ T
Mo
Pushbutton
K2 K1 K2
NC \ MNO \ NOD
Delta Star Main
ci' Ti K3
NG NC
Star
Al Al Al Al
K3 K2 K1 T1
A2 AZ AZ AZ
N
STAR DELTA MAIN ON-DELAY
contactor contactor contactor TIMER

(M) Uil i & jaa Jdki B3 1 10 Jl)

‘H:\LJS\ JLumﬂ Al 5y -@..AS\ d)*aj\} L_U.&S\ slual daldll Z\S)&S\
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el el

GIZ Ahal¥) £ g pdial) AS ey J5Y) sl dlas) a3 o

- L) AS jLéa g o

B aua U pa A4S i G g ol Ll [puiga >
8wl Aua i g ol A8 4 Ll Gy ) [ udiga >
4 e e Ayl culil) Gl [udiga >
_ALAN slia AS L& daa) b A [udiga >

5 ALY s G 45,4 sl ) (3 [outiga >

4 S e U A8 Gl de o [oudiga >
B e U pa A4S i Jpalall 3 o [oudiga >
Bl (e i pa g sl A8 )d e (33, tana [oudiga >
BAL i A8, G (b [udiga >
BALAN oLy A daal cpal pag fudiga >

Algdall s i pua g sl AS ) Joall de g [oudiga >
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