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ABSTRACT

Project power system simulator 3 this is the work that go along with the power
system simulator 1 and 2 by the work of relay are overcurrent relay and autoreclosing relay. In
the part of overcurrent relay it is the detector of higher current value if the current is higher
than determine current value the overcurrent relay will make trip current breaker that will not
ruin the system. But the autoreclosing relay that with work together overcurrent relay by
sutomatically reclosing the circuit breaker of overcurrent relay after make trip to be able to

give the electric power immediatly.
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-SYUUITY 100 MVA 500 Ky 207.192 Km

GMD = 1768.93 ¢m CABLE CONDOR
-§2UUTIA0Y ; 1500 VA 415 v

T NETWORK fiwnsauaradlumsii 2.1

Real © Simulator - | 1WAty C Simulator
16.098818 O 0.739365 Q 0.720878

305.122738 mH  {14.013270 mH 13.662879 mH

C/2 10.806009 MF 17.549924 JAF 18.0000 MF

4 -

MINT 2.1 HAAIRIANGYBITEUY TT NETWORK

T NETWORK siwinuaadlumsedi 2.2

Real Simulator Lﬂﬁau C Simulator
R/2 8.049409 QN 0.369683 N '0.360439 Q

L/2 [152.561367 mH |7.000635 mH 6.831440 mH

C 1612019 MF 35.099843 MF 36.00000 }AF

d 1 1
MIWN 2.2 UAAINANYDITSUL T NETWORK
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Relay . D (0 B A
Location [Current set. |psm TC tms TA psm TC tms TA |psm TC tms TA |psm TC tms TA
4 1.95 7 0.1. 0.7
C 4 1.85 7 0.243 17 203 6.2 0243 15
B 4 203 62 04 25 216 52 0.‘4 2.08
A 4 2.16 52 0.593.08 {2.25 47 059 2773

e 0 4 o
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psm = plug setting multifier

TC = nmnsd ¥ lumsmaugagana psm g wie Juni
tms = tine multifier setting
TA = acrual time (TCX ms) HUW TUIN
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\ Y . Vertical lines currdspond.te

maximum fault currents at

6.0 \

- \

gives grading margin,

each substation.
\\

Vertical separatiofs of curves
.\Rcla)' 8

Relay A

NANS =S
R TS
0.2 Fuse < \_\ grading ri‘;"m

[3) .
Maximum fault current
at supply point. “.

Time (seconds)
=)

.S second

/

100
200
400
600
1000
2000
4000
6000 14—
10000 4—
20000

Fault current (Amperes)
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Totel impedance Max.
from source Percent Fanit current | section cr
Location on 100 MVA base A load ratio Relay setting

Min. Max. Min. Max. Max. Min. A %  |Primary set.
33Kv bus 6.67 6.67
11Ky bus
CB.A 41.67 76.67 | 0.5042 | 0.9277 | 12596 | 6846 390 400/5 125 500
CB.B 1.104 | 1.528 | 5753 | 4156 .| 225 | 300/5 | 100 300
CB.C 2204 | 2628 | 2882 | 2417 | 130 | 20055 | 75 | 150
CB.D ; 4504 | 4928 | 1410 | 1280 | S50 | 10055 | 125 | 125
Meduim V '
Bus F(1) 10.144 | 10.568 626 601 50
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Mmnssuadansgegalaifaneasnndindontas 1 MVA Wafanssuan1edm 11 Ky fie
A L. 5 A: L) U - 1

626 A Fumiy USn-dnde-fadindiond pam) = Anszuanndnlgugd /7 snssuad

'3 = 626 / 125 = 5.01

1 - ¢ o o £ -
Awpaduituand nysuadanes uaznssua Inaaiign F SRaamsuNsyuy 415 v &9
UBINNTEVY 11 Kv _

o 4, 1 ' 4 = A
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1% y/aa ,
B\\
60
\\ Curve A — Standard (BS142)
40 B - Very Inverse
A \ . € - Extremely inverse
A \\\\
\ |
10
b
6.0 |
i B .
o .0 \ i
‘ |
£ N, — :
= 20 \
1.0 e~ B ~ A
0.6 \
0.4 \
\c
0.2
0.1
2 4 6 10 20 40 60 100

Plug setting multiplier
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Relay D C B A

Location | Current set. {psm TC tms TA |[psm TC tms TA psm TC tms TA psm TC tms TA

D 125 113 2.820.05 0.141

c 150 9.4 3.1 0.207 0.641{19.2 2.23 0.207 0.462

B 300 9.61 3.05 0.315 0.962]|19.2 2.23 0315 0.702

A 500 115 2.8 043 1.202 {252 2.0 043 0.86
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R1 CABON RESISTOR 0.25 W 100 0
R2,R3,R4,R6,R12-R20,R23 CABON RESISTOR 0.25 W 10 KQ
RS,R10 CABON RESISTOR 0.25 W 5 KQ
R7,R22 CABON RESISTOR 0.25 W 1 KQ
R8,R11 VARIABLE RESISTOR 0.25 W 10 KQ

R9 VARIABLE RESISTOR 0.25 W 500 KO

R21 VARIABLE RESISTOR 025 W 82 KQ

c1 ELECTROLITE CAP. 50 V 100 pF

c2 BLECTROLITE CAP. 16 V 2200 PF
C3,C5 ELECTROLITE CAP. 16 V 100 uF

c4 ELECTROLITE CAP. 16 V 0.01 UF

c6 ELECTROLITE CAP. 16 V 100 pF
D1,D2 GEMANIUM DIODE BAW 62

D3 ) LED i
D4 RECTIFIER DIODR IN 4001
IC1,1C2,1C3,1C4 IC LM324N
1C5,1C6,1C7,1C8,1C9 Ic LM 324 N

555 (o NE 555 P

TR1 NPN TRANSISTOR BC 337
RELAY

RELAY 5 A 220 VAC
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dydnuel $WazIbon Al / wed
R1 CABON RESISTOR 0.25 W 5 KQ

R2 CABON RESISTOR 025 W 10 KQ
R3 VARIABLE RESISTOR 025 W 50 KQ
R4 VARIABLE RESISTOR 0.25 W 500 KQ
RS CABON RESISTOR 025 W 10 KQ
R6 CABON RESISTOR 0.25 W 5 KQ
R7 CABON RESISTOR 0.25 W 82 KQ
R8 CABON RESISTOR 0.25 W 1 KQ
RO CABON RESISTOR 0.25 W 10 KQ
R10-R16 CABON RESISTOR 0.25 W 500 KQ
C1,C4,C6 ELECTROLITE CAP. 16 V 100 WF
c2,C7 MICA CAP. S0V 0.01 UF
C3,C5 ELECTROLITE CAP 16 V 10 MR
D1 RECTIFIER DIODE IN 4001
D2 LED
1C1,1C9 IC 555
IC2IC4]ICI0ICI4 IC 74393
1C3,1C6 I 7421
IC5 IC 7486 |
IC7 IC MOC 3020
1C8 IC LM 324 N T
IC11 IC 7448 ;
1C12 IC 7 SEGMENT |
IC13 IC 7432
TR1 NPN TRANSISTOR
RL1 RELAY 12V 3 A
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MOTOROLA
== SEMICONDUCTOR
TECHNICAL DATA

MOC3020

6-Pin DIP Optoisolators ' MOC3021

Triac Driver Output MOC3022
MOC3023

These devices consist of gallium-arsenide infrared emitting diodes, optically coupled
to 8 silicon bilateral switch.
They are designed for applications requiring isolated triac triggering.

® UL Recognized File Number £54915 '\ 6-PIN DIP

® Output Driver Designed for 240 Vac Line OPTOISOLATORS

® V|50 Isolation Voltage of 7500 V Peak . - . *| TRIAC DRIVER OUTPUT
® Simnilar to MOC3010 and MOC3011

® Standard 6-PIN Plastic DIP

® VDE approved per standard 0883/6.80 (Certificate numbet 41853, with additional

approvel to DIN I1EC380VDE0806, IECA35VDEDBDS, IECE5VDEDSE0, VOE 110b, covering
all other standards with equai or less stringent requirements, including IEC204

VDE0113, VDEO160, VDEOB32, VDEDS33, etc. se3

® Special lead form available {add sufiix “T" to part number) which satisfies VDEOSB3
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.
i — CASE 730A.02
® Verioys lead form options available. Consult “Optoisolator Lead Form Options” data PLASTIC
sheet for details.
MAXIMUM RATINGS (Tg « 25°C unless otherwise noted)
L Rating Symbot I Value l Unit ] COUPLER SCHEMATIC
INFRARED EMITTING DIODE
Reverse Voltage VR 3 Volis
Forward Current — Continvous 173 60 mA
Total Power Dissipation s Ty = 25'C . Pp 100 mw 1 3
Negligible Power in Triac Driver
Derate sbove 25°C 133 mw*=C ) -
OUTPUT DRIVER o
Otf-State Outout Termmal Vohage VDRM 400 Volis 50 .
Pesk Repetitive Surge Current ITsm t A
(PW = 1 ms. 120 pps)
, Totai Power Dissipation & Tp » 25°C Pp 300 mw
! Derate above 25°C 4 mwW=C 1 ANQODE
CATH
TOTAL DEVICE 3 cemooe
! Isolation Surge Vohage (1) Viso 7500 Vac 4 MAIN TERMINAL
{Peak ac Voltage. 60 Hz. § Second Duration) - $ SUBSTRATE
Total Power Dissipation & Tp » 25°C Pp a3e - mw & 52::0771:31?;_0
Derate sbove 25°C 44 mw-C '
Junction Temperature Range T -4010 + 100 *C
Ambirent Operating Tempersture Range Ta -40to -85 C
Storage Temperature Range Tstg -40to <150 *C
L Soldernng Temperature {10 3) - 260 €

1) solation surge voltage, WViSQ. i sn snternal device dielectric brestdown 1ating



MOC3020, MOC3021, MOC3022, MOC3023

ELECTRICAL CHARACTERISTICS (T4 = 25°C wnless otherwise noted)

L Charscteristic I Symbel r Min ] Typ Maz I Unit j
INPUT LED
Reverse Leakoge Current n - 005 100 nA
Vp = 3V)
Forward Vohage V§ - 118 15 Vonts
{lg = 10 ma)
OUTPUT DETECTOR (i5 & 0 uniess otherwwe noted]
Pest Blocking Current, Enher Drrocrion lorm -— 0 100 nA
(Reted Vpra. Note 1)
Pest On-State Vohage, Enher Direction Vim - 1.8 3 Vohs
(g = Y00 mA Pesk)
Critical Rote of Rise of Off State Vohage (Frgure 7, Notr 2} Ovh = 0 - Vus
COUPLED
LED Trigger Current, Current Reguired to Latch Ovtput 31 mA
(Msin Terminat Vohtage « 2V, Note 3} MOCI020 -— 15 30
MOC3021 - [ ] 15
MOC022 -— - 10
MOC3023 - - 5
Hoiding Current, Enther Dwection Iy -— 100 - A

Notes 1 Tes: volisgr mutt be S0pied withen §v §t reting

2 Thi « o101 v Bee Frgure T for bt coxum & S SvOT m 8

3 AR Grvices 000 QUOrImeed 10 tgper 01 0n Iy vohse lras than or 8qus’ 1o Mmes
2.8 A tor MOCICII anc sbsokute mas | 163 mA]

WY 136 ma for MOCI0I0, 15 mA for MOCIIZY, 10 mA for MOCIOS

8! e 088 g hyrusoris) only

i1 Ineretore. recommended operating iy hes boteeoen mas

TYPICAL ELECTRICAL CHARACTERISTKCS
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Figure 1. LED Forward Voltage versus Forward Current
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MOC3020, MOC3021, MOC3022, MOC3023
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