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ABSTRACT

Thise thesis has mentioned about the problems of electrical
equipments which usually found in the factories and cause by the voltage
deviation of transmission liﬁ;. And also this thesis introduce the
investigation procedure of irregularity in the transmission line as voltage
deviation exceeding cur?enf ;‘and dissupea;ring one ﬁﬁase ormofe. The main
ideéofrthise thésis islassigned how tb proLect thése electrical‘equipments
from mentioned‘probiems. Thén ﬁany circuits have been designed and missﬁerred
in this thesié: » |

Power Voltage Monitor is desigﬁed by aetecting the voltage
deviation of transm;ssion line which exceed or under the assigned limit for
protection the electrical eqﬁipments.

Phase-Sequence Monitor is designed by detecting the phase sequence
or the lost of amy phase which apply to the electrical equipments and will
be protected before the damages occurn,

Line-Voltage Regulator 1s designed for cerrecting 1rreguiar1ty
about the voltage deviation of the transmission line and apply the most
stable line voltage.

Especially, motor is one of the most important electrical equip-
ment which usually found it has been affected by irregularit§ of transmission
line . Then Motor Protection is submitted for protecting the lost of any
phase, exceeding assigned current and out of the assigned voltage range,

All circuits which submitted in this thesis has been tested and
accomplish in laboratory, and also practical-use in factories which locate

in Bangkok and other provinces,
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T1,T2,T3 voltage tran;former pri. 0,220,380 volts
sec., 18 volts

D1 - D3 rectify diode 100 volts,1 amps
D4 - D12 signal diode 1N4148
R1 - R3 reﬁistof 1/4 watts 20 ‘K ohms
R4 - R6 resistor. 1/4 watts 18 K ohms
R7 - R18 resistor i74 watts 10’ K ohms
R19- R24 __wesistor 1/4 watts 5 K ohms
R25 resistor 1/4 watts 107 K ohmé
R26 o resistor 1/4 watts 43 K ohms
R27 resistor 1/4 watts | 12 K ohms
RZS resistor 1/4 watts 10 K ohms
R29 resistor 1/4 watts 2 K ohms
R30- R31 resistor variable ‘ 2 K ohms .
R32 resistor 1/4 watts 1 M ohms
Cl : electro.capacitor 1000 MF,35 V.
c2 cer.capacitor 0.1 MF.,50 V.
C3 cer.capacitor 0.1 MF.,Sd v,
C4 - C6 electro.capacitor 47 MF,,16 V.
C7 electro.capacitor 47 MF,,16 V.
Cc8 cer.capacitor 0.1 MF.,50 v,

C9 : cer.capacitor ' 0.01 MF.,50 v.
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quad op-amp
quad op-amp
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T1,72,13
R1-R6
R7-R9,R16-R18
R10-R15
R19-R24

R25

R26
Cl1-C3,c6,C8
C4
C5,07,C10
(08]

DI-D3

D4-D8

Ul

U2,u3

U4

U5

U6

K1

transformer pri.
sec.

resistor 1/4 watt

resistor 1/4 watet

resistor 1/4 watt

variable resistor

reslstor 1/4 warcc

reslstor 1/4 watt

electro.capacitor
electro.capacitor
ceramic capacitor
ceramic capacitor

rectifier diode
signal diode

hex schmitt trigger
hex inverter

quad 2 dnput AND gate
fixed regulater

timer

relay 12V.DC.

G15)

220,380 V.AC.
18 V.AC.
4.7 K ohms
4 K ohms
6 K ohms
2 K ohms
1 M ohms
4,7 K ohms
47 MF.
1000 MF,
0.01 MF.
0.05 ML,
IN4001
IN4148
MM74CLl4
MM74C04
MM74C08
LM340T-12
LM555
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cl
c2
c3
C4
C5
co
c7
c8

Rl
R2
R3
R4
R5
R6
R7
R8.
RY
R10
RL1
R12
R13
R14
R15
R16
ul,u2
u3

D1-D2
D3

Kl

current transformer 5000 turns

electro.
electro.
electro.
electro.
ceramic
ceramic
ceramlc
electrox

resistor
resistor
resistor
resistor
variable
resistor

resistor

resistor
reslstor
resistor
resistor
variable
resistor
resistor
variable
resistor
Op-amp
timer

signal diode

capacitor
capacitor
capacitor
capacitor
capacitor
capacitor
capacitor
capacitor

L/4 watt
1/4 watt
L/4 wate
1/4 wate

resistor

1/4 watt
1/4 watt
L/4 wate
1/4 watt
/4 watt
1/4 wact

resistor

I/4 watet
1/4 watt

resistor

1/4 watet

reetilier diode

relay 12 V.DC.

« o

0.47 MI.

10 MF.

10 MF,

47 MF.
0.1 M.
0.01 MF.
0.01 MI,

47 MF.

68 K ohms
10 K ohms
a0 K ohms
i: K ohms
3 K ohms
10 K ohms
1 K ohms
10 K ohms
10 K ohms
10 K ohms
i K ohms
3 K ohms
5 M ohms
10 K ohms
1 M ohms
1 M ohms
1/4 TM324
LM555

IN4148

IN40O1
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R1
R2
R3
R4
R5
RG
R7
R8
RY
R10
R11
R12
R13
R1¢4
R15
R16
RL17
R18
R19
R20
R21
R22
R23
R24
R25

Cl
C2
c3
C4
c3
Cé

D1
D2
D3

Ul,U2,U3,U4

us

K1

transfor

resistor
resistor
resistor
resistor
resistor
resistor
resistor
variabhle
reslstor
variable
resister
resistor
resistor
resistor

“Tresistor

resistor
resistor
resistor
resistor
resistor
resistor
variable
resistor
resistor
variable

electro.
clectro
electra.
electro.
ceramic

electro.

signal-d
L.E.D,

rectifie

Op-amp
timer

relay 1

mer

/4 w
1/4 w
1/4 w
1/4 w
1/4 w
1/4 w

atc
atce
altt
att
att
ate

LldowalLl

resistor
L4 w
resistor

at L

L& wart

1/4 w

att

L/4 watt
/4 wate

1/4 w
1/4 w

ate
atr

1/4 watt
/4 watt
L[4 watk
L/4 watt
L/ 4 watt

resistor

1/4 watc
1/4 watit

resistor

capacitor

.eapacttor

capac {tor

capacitor
capacitor
tapacitor

iode

r diode

contact,

12 v.pC,

pri.
sec.
15
15
15

10
10

10

10

100
100
100
100
100

100

—

L C A

IN4148

IN40OO1

LM324
LM555

380V.AC.
18 V.AC.
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
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MEF.

MIF,
MF.
MF.
MF.
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K6

K7

R52
R53
R54
R55
R56
R57
R58
R59
R60
R6EL
R62
R63
RO4
R65
R66
R67

Clo

QL1
Q12
Q13
QL4
QL5
QL6
QL7
Q18

D11
D12
D13
D14
D15
D16

BZ1

U ¢ (a)

transformer

magnetie switech

relay-12 vy,.DC,

reslstor 1/
resistaer 1/4
resistor 1/4
resistor 1/4
resistor L/4
resistor 1/4
resistor L/4
resistor - L/4
resistor 1/4
reslstor /4
resistor 1/4
resistor 1/4
resistor 1/4
resistor L/4
resistor L/4
resistor 1/4

» DA,

waltt
watt
watt
watt
wabt
waltk
watt
wartr
watlt
watt
watc
watt
watt
wall
watet
watt

electro. capacitor

PNP
PNP
NEN
PNP
PNP
PNP
NPN
NPN

L.E.

transistor
transistor
transistor
transistor
transistor
transistor
Cransistor
transistor

D.

zener diode

L.E.
L.E.

rectifier diode

L.E.

buzzer

D,
B

D.

12v.DC.

HOOmR>

to
to
to
to
to

common
common
common
common
common

pri.

100
100
100

4.7
560

560
4.7

560
560

1

2N2907
2N2907
2N2222
2N2907
2N2907
2N2907
2N2222
2N2222

6.5 V.

IN4001

220V.AC.
240V.AC.
230V ,AC,
220V.AC,
210V, AcC.
200V.AC.

ohms
ohms
ohms
K ohms
K ohms
K ohms
ohms
K ohms
K ohms
ohms
K ohms
K ohms
K ohms
K ohms
ohms
ohms

MF.
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jﬂﬁ ¢.o (b)

T1 transformer pri. 220 V.AC,

sec, - 18 V.AC.

9-0-9 V.AC.

SWl power on/off switch
Il fuse 500 mA.
R1 resistor 1/4 watt 20 K ohms
R2 resistor 1/4 watt 20 K ohms
R3 resistor 1/4 watt 12 K ohms
R4 resistor 1/4 watt 9.1 K ohms
R5 resistor 1/4 watt 30 K ohms
RO resistor 1/4 watt 18 " K ohms
R7 resistor 1/4 watt 16 - K ohms
R8 resistor 1/4 watt 16 K ohms
R9 resistor /4 watt 75 " K ohms
R10 resistor 1/4 watc 75 K ohms
RI1 resistor 1/4 watt 10 K ohms
R12 ' resistor 1/4 watt 10 K ohms
R13 resistor 1/4 watt 10 K ohms
RL4 resistor /4 watt 1 M ohms
R15 resistor L/4 watt 1 M ohms
R16 resistor 1/4 watt 500 K ohms
RL7 resistor 1/4 watt 10 K ohms
R18 resistor 1/4 watt 1 K ohms
R19 resistor 1/4 watt 1 K ohms
R20 variable resistor 10 K ohms
R21 resistor /4 watt 2.2 . K ohms
R22 resistor L/ 4dwart 2,2 K ohms
R23 variable resistor 10 K- ohms
cl electro.capacitor 1000  MF.
c2 mylar capacitor _ 0.1 MF.
23 electro,capacitor 100 MF.
Cé mylar capaecitor ‘ 0.1 MF.
€5 electro.capacitor 47 MF.
(¢ electro.capacitor . 47 MF.
c7 electro.capacitor 1 MF.
c8 electro.capacitor 1 MF.
c9 electro.capacitor 10 MF.
C1o electro.capacitor 1 MF.
cll electro.capacitor 1 MF.
cl2 _ ceramic capacitor 0.001 MF.
Cl13 electro.capacitor 47 - MF,
Cl4 electro.capacitor 47 MF.

€15 electro.capacitor 100 MF.
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u2-U5
U9-Ulo0 .
u6,u7
U8

D1
b2
D3
D4

fixed regulator
Op-amp
Op-amp

monostable multivibrator

constant current source

rectifier diode
rectifier diode
rectifier diode
rectifier diode

Dl

LM3407T-12 -

1/4
1/4
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R1
R2
R3
Ré
R5
R6
R7
R8
RY
R10
R11
R12
R13
R14
RIS
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25&R28
R26
R27

R29 = R

R33
R34
R35
R36
R37
R38
R39
R40
R41

cl
C2
C3
C4
Cc5
(o)
c7
c8
6
clLo
cli
Gi2
Cl3

transformer

resistor 1/4 watt
resistor 1/4 watt
resistor 1/4 watt
resistor 1/4 watt
resistor 1/4 watt
variable resistor
resistor 1/4 watt
resistor 1l/4 watt
resistor l/4 watt
variable resistor
vardable resistor
resistor 1/4 watt
resistor 1/4 watt
resistor 1/4 watt
variable resistor
resistor 1/4 watt
resistor 1/4 watt
variable resistor
resistor 1/4 watt
resistor 1/4 watt
variable resistor
variable resistor
resistor 1/4 watt
resistor 1/4 watt
variable resistor
variable resistor
resistor 1/4 watt
resistor 1/4 wact
resistor 1/4 watt
resistor 1/4 watt
variable resilstor
resistor 1/4 watt
resistor 1/4 watt
resistor 1/4 watt
resistor ‘1/4 watt
resistor 1l/4 watt
resistor 1/4 watt

electro.capacitor
ceramic capacitor
ceramic capacitor
electro.capacitor
electro,capacitor
ceramic capacitor
ceramic capacitor
electro.capacitor
electro,capacitor
ceramic capacitor
ceramic capacitor
electro.capacitor
electro.capacitor

20
20
20
10
8.2
20
1.5
15
Jie:5
10
10

10
4.7
10
100
4.7
47
4.7
10
10
100
25

10

10
&
100
47
4.7
10
10
i
10
10

2000

051
100
1000
0.1
0.1
47
1000
0.1
0.1
47
10

~lo

ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms

AAARARARARAARARARA

ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms

ARAARRARARARARN

b

K ohms

ohms
ohms
ohms
K ohms
ohms
ohms
ohms
ohms
ohms
ohms

~ AR

-

AARARAR

MF
MF
MF
MF
MF
MIF
MF
MF
ME
MF
MIF
ME

ohms



Cld4
Cl5
Clé
cl7
C18,C19
€20,C21
¢22.,€23
C24,C25
C26,cC27
c28
c29
C30
¢33l
¢32
233

D1-D6
D7-D12

F1

- 81

S2
83
54
S5
56

M1

Ul

u2

U3
U4-U12
UL3,UlL4
Uls

uleé

ul7

ceramic capacitor
ceramic capacitor
tantalum capacitor
Lantalum capacitor
poly.capacitor
poly.capacitor
poly.capacitor
poly.capacitor
poly.capacitor
tantalum capacitor
tantalum capacitor
tantalum capaciltor
tantalum capacitor
ceramic capacitor
tantalum capacitor

rectifier diode
signal diode

fuse 250 mA.

power on/off switch

DPDT. switch xl

5 sets of dependent switch
DPDT. switch x2

DPDT. switeh xl

DPDT. switch x2

DC. voltmeter 0-5 V.DC.

fixed regulator

fixed regulator

fixed regulator

Op=amp

comparator

quad 2 input NAND gate

dual JK flip-flop

quad 2 input Exclusive OR gate

0.1 M1
0.1 M
4.7 MF
4,7 ML
4.7 MF
4.7 MF
1 MF
1 MF
0.01 MF
10 MF
1IN4001
IN4148
LM340T-5
LM340T-15
LM320T-15
LF351°
LM316
7400

7473

7486
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712,13

T4
D1
D2
D3
D4
D5
D6
D7
ngé
Do
DLO
DLL
D12
D13
D14
D15
DI6
D17
D18
D19
D20
Cl
C2
C4
c3
Cc5
C6
&7
Cc8
CS
CLD
Gl]
Cl2
Cl3
Cl4
Cl5
clé
Cl7
Ccl8
Cl9
G20
G2l
c22
R1
R2
R3
R4
R5
R6

voltage translormer

current transformer

rectifier diode
signal diode
rectifier diode
signal diode
rectifier diode
signal diode
signal diode
signal diode
signal diode
gignal diode
signal diode
signal diode
signal diode
signal diode
signal diode
signsl diode
signal diode
signal ‘diode
signal diode
rectifier diode
electro.capacitor
mylar capacitor
mylar capacitor
electro.capacitor
electro.capacitor
electro,capacitor
electro.capacitor
electro.capacitor
electro.capacitor
electro.capacitor
electro.capacitor
ceramic

ceramic

electro.capacitor.

ceramic
electro.capacitor
ceramic
electro,capacitor
ceramic
electro.capacitor
ceramic
ceramic
resistor 1/4 watt
resistor 1/4 watt
resistor 1/4 watt
resistor 1/4 watt
resistor 1/4 watt
resistor 1/4 watt

pri.
sec.

W

220,380 v,

#IN4OOL
#IN4148
#1N4001
#1N4148
#1N4001
FING148
#FINGTI4GE
#FING148
FING148
#FING148
#FING14LE
FING148
#FIN4G148
#ING148
#fIN4148
#FING148
#FING 148
#FING 148
#IN4148
#1N§4001

1000
0.1
0.1
100
47
47
47
47
47
10
10
0.47
0.02
10
0.01
2.2
0.02
47
0.02
3.3
0.02
0.02
20
20
20
18
18
18

MF, ,50

MF.,50 -

MF.,50
MF.,25
MEF, , 25
MF,,25
MF.,25
MF.,25
MF,,25
ME.,23
MF.,25
MF., 50
MF.,50
MF.,25
MF.,50
MF., 25
MF.,50
MF,,25
MF., 50
MF.,25
MF., 50
MF.,50
Kohms

Kohms

Kohms

Kohms

Kohms

Kohms

-

- . . - -

.
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18 V.



R7

R8

RY

RI10
RI11
R12
R13
R14
R15
R16
RL7
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
Ré 2
R43
R&44
R45
R46
R47
R48
R49
R50
R51
R52
R53
R54
R55
R56

VRI
VR2
VR3
VR4
VR5

resistor
resistor
resistor
resistor
resistor
resistor
registor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor

.resistor

resistorn
resistor
resistor
resistor
resistor
resistor
resistor
resistor
reslistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor

variable
variable
variable
variable
variable

1/4 watc
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4 watt
L/4 watt
1/4 wate
1/4 watt
1/4 watt
1/4 watt
1/4 wate
1/4 watt
1/4 watt
1/4 watte
1/4 wart
I'/4 wactt
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4-watk
/4 watt
1/4 watt
1/4 watt
L/4 watt
L/4 watt
1/4 watt
1/4-watt
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4 wact
1/4 watc
1/4 watt
1/4 watt
1/4 watt
1/4 watt
1/4 watt

resistor(type
resistor (Ltype
resistor (type
resistor (type
resistor (type

B)
B)
B)
B)
B)

Lol ol e Sl S B S R o
Lnn U~~~ o~

— = =
coo-
o

100
100
1.5
4.7
10
10
10

10
68
10
27

100
4.7
4.7
10

4.7

10
4,7
12
10
15
82

o= W W

ARARAAERERERRZREREZRAARAARARR R R RN

K

=

K

ARARARAAREARARAAARAARARARARARRARRAR R B T =

~AREARRE

w0

ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms

ohms
ohms
ohms
ohms
ohms



VR6

Ql

Q2

Q3

1ClL
IC2
Ic3
IC4

variable resistor(type B)-

NPN transistof
NPN transistor
PNP transistor

fixed regulator
timer

timer
Op-amp

el

2 K ohms

#25C458
#25C458
#2N2907

#LM340~12
#LM555
#LM555
#LM324
#FLM324
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R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19

Cl
c2
Cc3
Cé4
Cb
Co
c?
c8
cY
C10
Cll1
Ccl2

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
DI1

Ql
Q2
Q3

voltage transformer

resistor 1/4 watt
resistor 1/4 watt
resistor 1/4 watt
resistor 1/4 watt
resistor /4 watt
resistor 1/4 watt
resistor L/4 watt
resistor 1/4 watt
resistor L/4 wark
resistor 1/4 watt
resistor I/ wate
resistor 1/4 watt
resistaor 1/4 watt
resistor V4 watk
resistor 1/4 watc
resistor 1/4 wact
resistor 1/4 watt
resistor 174 watt
resistor 1/4 watt

electro.capacitor
mylar capacitcor
mylar capacitor
electro.capacitor
electro,capacitor
mylar capacitor
electro.capacitor
electro.capacitor
mylar capacitor
electro,capacitor
electro.capacitor
mylar capacitor

rectifier diode
rectifier diode

signal diode

L.E.D.
L.E.D,

signal diode
signal diode
signal diode
signal diode
signal diode
rectifier diode

NPN transistor
PNP transistor
NPN transistor

pri.
sec,

20
18
10
10
4.7
10
10
4.7
10
100
10
100

IN4001
IN40O01
IN4148

IN4148
IN4148
IN4148
IN4148
1IN4148
IN4001

25C458
2N2907
25C458

22
12

EARARRRARARAR

—

e

ARARRARRARAR X

MF

P00

0 V.AC.
V.AC.

ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms

MF.
ME .
MF.
MF.

MF

MF.
MI,
ML,
MF,

MF
MF

.
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K1 relay 1 contact, 12 V,DC.
. Hl;02.03 Op-amp . 1/4 LM324
ICl timer LM555
IE2 timer LM555
IC3 fixed regulator LM340-12
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R DL R

T1
T2
T3
R1
R2
R3
R4
RS
R6
R7
R8
R9
R10
RI1
R12
R13
R14
R15
R16
RL17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27

VR1
VR2
VR3
VR4

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11

Ql

IC1
IC2

current transformer
current transformer
current transformer

resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistar
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor
resistor

variahle
variable
variable
variahle

1/4
L/4
1/4
1/4
L/4
1/4
1/4
L/4
L/4
1/4
L/4
L/4
L/4
L/4
1/4
14
L/4
1/4
1/4
/4
1/4
1/4
1/4
/4
1/4
1/4
1/4

watt
watt
watt
watt
watt
watt
watt
wattl
watt
watt
walt
watt
watt
watt
watt
wartt
walt
watt
watk
watt
watt
watt
watt
watt
watt
watt
watt

resistor
resistor
resistor
resistor

signal diode
signal diode
signal diode

L,E.D.
LE. D,
L. k. D,

signal diode
signal diode
signal diode
signal diode
rectifier diode

NPN transistor

timer
timer

10
10
10
10
10
10
4.7
10
10

I~
O « O
~J ~ o~ ~J

'
~ o~

i L Sl N o T NS U
~J

10
10
10
1

IN4148
IN4148
IN4148

IN4148
IN4148
IN4148
IN4148
IN4001

25C458

LM555
LM555

AERARARARAARAR AR

-~

AARARAARRARRERARRRZ ®

ERARA

PO

ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohms

ohms
ohms
ohms
ohms



I3 .
1c4
ICS
IC6
IC7
Al,A2,A3

~ SWL,SW2

K1

timer

Elip-flop

counter 0
Op-amp

Op-amp

analog switch

toggle switch |

rélay 1 contact, 12 V.DC.

P0&

LM555
CDh4027
CD4017
LM324
LM324
Cu4066
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T1 current transformer

R1 resistor 1/4 watt 10 K ohms
R2 resistor 1/4 watt 10 K ohms
R3 resistor 1/4 watt 10 K ohms
R4 variable resistor 10 K ohms
R5 resistor 1/4 watt 4.7 M ohms
R6 resistor 1/4 watt 4.7 K ohms
R7 resistor 1/4 watt 4,7 K ohms
R8 resistor 1/4 watt 1 M ohms
R9 resistor 1/4 watt 10 K ohms
R10 resistor 1/4 watt 4,7 K ohms
R11 resistor 1/4 watt 4.7 K ohms
R12 resistor-l/4 watt 10 K ohms
R13 resistor 1/4 watt 1 K ohms
R14 resistor 1/4 watt . 10 K ohms
g1 ~“mylar capacitor 0.47  MF.

G2 electro.capacitor 1 MF.

c3 eleatroseapacitor 47 ML

C4 ceramic capacitor g.1 MF.

@5 ceramic capacitor 0.05 MF.

Ch electro, capacitor 47 M,

c7 ceramic capacitor 0.01 ME.

c8 ceramic capacitor 0.1 MF.

c9 ceramic capacitor ’ 0.05  MF.
Ccla ceramic capacitor ' 0.01 MF.
Cl1 ceramic capacitor 0.05 MF.
D1-D5 signal diode IN4148

D6 L . IS '

D7 rectifier diode IN40OOL

ul Op~amp LM324

Uu2-03 timer LM555

U4 flip-flop CD4027

Ql NPN transistor 2N2222

K1 relay 12 V.DC,
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