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Project title Automatic Power Factor Adjuster for House Whole Use
" Name Mr. Suphakon Tansuphawut 1D. 49361140
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Department Elecirical and Computer Engineering
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Abhstract

This project is to study and design an automatic power factor adjuster (APFA) applying
to electrical appliances. Connecting the proper capacitors to improve overall power factor is done
and confrolled by a programmed microcontroller with a crossing zero detection circuit. The

2 APFA is experimentally applied to the electrical appliances of a household such as electrical fan,
television, refrigerator, fluorescent and etc... The empirical results show that the APFA is able to
adjust the power factor as it’s programmed. The APFA can be changed by software programming

for applying to the other houses.
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Usztnnnied vl faaiddh | didsznen TIME UM
unazvHa 59U 189 COUNT Relay

(Watt) | new3uilg A A
aa 50 0.99 Lagging 550 1
TV 65 0.99 Lagging 600 1
it 100 0.90 Lagging 1000 4
viaoa W 28 0.48 Lagging 2050 7
Waay + TV 115 0.99 Lagging 550 1
Aaay + vaoa 1 78 0.77 Lagging 1400 5
waau + §iiu 150 0.93 Lagging 750 3
TV + viooa 93 0.79 Lagging 700 3
TV + §ifu 165 0.95 Tagging 800 3
viaoa 1l + §iih 128 0.78 Lagging 1400 5
Weny + TV + vinoa 1 143 0.96 Lagging 700 3
Waau + TV + Qi 215 0.96 Lagging 650 2
Wiaau + viaoa lw + §ifu 178 0.84 Lagging 1300 5
| TV + viaoa TW + iy 193 0.85 Lagging 1350 5
'} TV + viaea 14 + g1 + Waas 243 0.90 Lagging 1000 4
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usaruaguin 3391 1AA1 Time Count i lATAmINTUA8 danali$nau Relay i1amuuin
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Relay Aoy
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vinkaf JNNA13199 3.1 awnsosna lasdszanauiesaamidunuy) sz I

=4

3
Relay LAZAI19B9D85A Solid State Relays ET-SSRAC PLUS ‘lddai]

m15191 3.2 A el szanavesdalssnouddamz g Idhn ldnnmsneaes

91U Relay filszneuias fdalvhlnelsyana
i Taen)szana (Watt)

1 0.99 50
2 0.96 165
3 0.93 130
4 0.90 170
5 0.85 170
6 ] ]

7 0.50 28
8 - -

3.6 fmnumauAulszRliuVesa Solid State Relays ET-SSRAC PLUS

A

]
= [

¥1n3197 3.2 runsadnmd iRz 195 Retay usnzda1Awadl
e afulszgRlEauiy Retay afl 1 15010

a1 lifwinn 50 Watt Idamnfiug e 220 Volt i1 Power Factor = 0.99 5uud
Power Factor 114 1.00 ﬂ?iﬁﬂﬁ’)!ﬁﬂﬂizi}ﬁﬁﬂmm
I
Power Factor fi’ﬂuﬂ':“fﬂﬂqﬁ =0.99

0, 8.1

Power Factor T‘iﬁ’Qﬂ'ﬁ"}Jﬂ‘;}‘l = 1.00

0, =0.00
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0, (VAr) 1 Power Factor ﬁauﬂ%’nﬂa;a = Px tan6,
= 50xtan8.11
=T.12 VAr

0, (VAr) A1 Power Factor waalSilgs = Pxtang,

= S0 e o)
ot

=0.00 VAr
@911U Capacitor Reactive Power (Q)= 0, — 0,
=7.12-0.00

- =7.12 VAr

v y?
wwwedaiulizyldnn Q = o V2 x27fC
[

o0
V2 x2nf
_ 7.12
220% x 27 % 50
C=047uF

]
=}

= =] v @ w ol
Aa3HondunUYsEIR 199D Relay A2% 1 41410 0.47 uF

v & oA v oo s ¥t o o A '
FNUU lﬁaﬂﬂ'.llﬂllﬂig‘gﬂuﬂ'lslﬂﬁlﬂﬂx'iﬂﬂﬂ'liﬂ"m']mﬂ'ﬂ 0.033 pF

snnaduiudszghliaui Relay dad 2 Ténn
di 3 9 t:i Qs 3 w 9
030314 IWHu1a 165 Watt THuNTadU 220 Volt A1 Power Factor = 0.96 1151104
Power Factor 1§11 1.00 Aseedaufiuilsyafitlvua
ac o
AN
Power Factor ﬂ'ﬂu‘ﬂ%’ﬂﬂ‘; 1=0.96
6, = 1626
Power Factor ﬂﬁdﬂ?ﬂﬂ;ﬂ =1.00
6, =0.00
O, (VAr) A1 Power Factor ﬁﬂuﬂt‘ﬁjﬂ'j‘ i1 = Pxtané,
=165%xtan16.26
=48.13 VAr
0, (VAD A1 Power Factor Hﬁx‘lﬂ’;ﬂﬂiﬁ = Pxtané,
=165xtan0
=0.00 VAr
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L
W

A9 Capacitor Reactive Power ()= Q, — 0,
=48.13 -0.00

=48.13 VAr

o y?
wvwaduiulszyidnn 0 = 7 ° V2 x27fC
C

c-_ 9
V:x2nf
4813
220% x 27 % 50
C=317uF
mstﬁanﬁ"stﬁuﬂss@ﬁwﬁuﬁu Relay #2978 3.17 - 0,033 = 3.13 WF

¥
o ar =)

o d et Yo ar ] =
FAUU Lﬁﬂﬂﬂilﬂﬂﬂizi}ﬂ‘uﬂﬂﬂmﬂﬂ\‘lﬂﬂﬂ'liﬂ’lu'.]ﬂmﬂ 2.2 uF

ﬁm’amﬁanﬁuﬂﬁxﬂmfﬁ’amﬁ'ﬂ Relay #7273 1§01
30919 It fhva 130 watt Wafiusadu 220 Volt 1 Power Factor = 0.93 511
Power Factor 111 1.00 ﬂ?i@iﬂﬁ’)tﬁuﬂixﬂ‘ﬁﬁﬂm’lﬂ
I
Power Factor ﬁﬂuﬂgﬂﬂj‘ﬂ =0.93
6, =21.57
Power Factor ﬂﬁﬁﬂ'?uﬂga =1.00
6, =0.00
0O, (VAr) ‘ﬁ‘f‘h Power Factor ﬂlﬂuﬂ%‘uﬂ‘;\‘i = Pxtan@,
=130 xtan21.57
=51.38 VAr
0, (VAr) fifi1 Power Factor #a9suilgs = Pxtang,
=130 x tan0
= (.00 VAr
ﬁ'ﬂfu Capacitor Reactive Power ()= 0, - 0,
=51.38-0.00

=51.38 VAr
o o n V2 2
wnnag gy ldan O = T V? x2nfC
C

__ £
Vix2af
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PAIALAANIZARANITLFNARS LUIANENRE LSS
5138
220% x 27t x 50
C=3.38uF

=q @

asdenduiulszaR 1y Relay #27 3 1@ 3.38 - 2.2 0,033 = 1147 uF
8
o ar )

w o e L= ar 2 =
AU Lﬂﬁ)ﬂﬂ’JLﬂUﬂi%ﬂﬂﬂJﬂﬂﬂﬂlﬂﬁlﬂﬂﬂﬂ’]imu’}ﬂlﬂﬂ 1.0 pF

saaiafulszqilFamiu Relay dafi 4 18010

insoe14 A utna 170 Watt 19911us95U 220 Volt 1 Power Factor = 0.90 U51ud
Power Factor i1 1.00 Aasdedauflszqifinua
i

Power Factor ﬂ'ﬂuﬂ{i’Uﬂq\‘l =0.90

0 =25384
Power Factor Hﬁx‘lﬂ%ﬂﬂ‘jﬂ =1.00
0, =0.00
0, (VA “ﬁ'f"h Power Factor n'@uﬂ%’uﬂ;a = Pxtang,
=170 x tan25.84
=82.33 VAr
0, (VAD) fifi1 Power Factor naslfuilge = Pxtan0,
=170xtan0
=0.00 VAr
ﬁﬁ‘ifu Capacitor Reactive Power (Q)= O, — 0,
=82.33-0.00

=82.33 VAr

» e
waduflsgylédnn g = S V' x2nfC
C

ce_ 2
V:x2nf
8233
T 220% x27%50
C=541uF

asihondafinlszyi1%ui Relay #2% 4 Yu1a 5.41-2.2— 1.0-0.033=2.177 uF

b
o o A

w o et L= s o A
auiy mendunulssyialnamsanumsfnne 2.2 pF

! 5954999

5
Aoy s 0
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Annadafuilszgilfauiy Relay §afi 5 1000
50914 1WA wuna 170 Watt 19aruiiugadis 220 Volt A1 Power Factor = 0.85 U3ud
< 1 o o At
Power Factor 1111 1.00 a23siodunvYszyiiiivinag
=4 0
AR

C':"IQIQIEHIQI 9

PowerFactor-AoHHSHH54—0:85
6, =31.79
Power Factor Mae1/11/ga = 1.00
g, =0.00
Q, (VAr) ‘ﬁm Power Factorﬁﬁluﬂ%‘uﬂq\‘l = Pxtang,
= 170x tan31.79
=105.36 VAr

Q, (VA 71 Power Factor Hﬁ’ﬁﬂ%ﬂﬂjﬂ = Pxtang,
=170x tan0
=0.00 VAr

¥
at s

#9UY Capacitor Reactive Power () = O, — 0,
=105.36-0.00

=105.36 VAr

2
wnadilszyldnn 0 = Kr— =V x27fC
c

__ 2
Vix2nf
10536
2207 x 27 x50
C = 6.93uF
Asdenduftulizef 1%y Relay §37 5 U11A 6.93 2.2 1.0 2.2 0.033 = 1497 uF

¥
LY =)

w o e 1 ¥ A o a =
Ay @ondunuilszgniminaMesdunsfinnune 1.0 pF

AnnudufuilszeflFaui Relay 629 6 1491
fleaninhifinsedld lWihaildnu Relay §a9 1 - 6 wioniu Fudonlddufuszgh

e ugiosie 0.033 ui
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Annaduiudszgild iy Relay 639 7 14010
950919 1WHhuune 28 watt 19 ufius a8 220 Volt A1 Power Factor = 0.50 U5 uud
1 o oo A
Power Factor tifu 1.00 arsaadunuilszyitivine
ol o
SRR 1IN

1 IQJ I
Seoacaloay

o | S = siale o o
T'UOWECT delUr]lUH]JJ]JLI{‘J_U.JU

4, = 60.00

—_

Power Factor ﬁﬁﬂﬁgﬂﬂzd =1.00
8, =0.00
0, (VAr) ﬁﬂIW Power Factor ﬁauﬂ%’uﬂqa = Pxtanf,
= 28 x tan 60
=48.50 VAr

Q, (VAr) fifil Power Factor HA951U139 = Px tand,
= 28 x tan(
=0.00 VAr

3
W

FI9UU Capacitor Reactive Power (Q) = O, — 0,
=48.50-0.00

= 48.50 VAr
=] LY Vz 2
waaduhulszy ldan Q= - V% 2afC
C
__ 0
Vix2nf
4850
220% x 27 x 50
C =3.19uF

o

asAenduf sz 1 uiy Relay #7297 4119 3.19-0.033 - 1.0-2.2- 1.0~ 2.2 - 0.033

Qs

A o of rf 1 P 1 a o 9 v o 3
=-3.276 uF (10 ndafuilszadauadii 1 - 6 Aevinuiu Mlvkasudunuilszgianun

=y

=% o o W - e
1w 3.19 3 liidniludeslddunulszgniivinaniugun)
[ 3 A 3/

auiu @endufulszghtivuanugiiesie 0,033 uF

Annuiuiulssgfildauiy Relay #37 8 1dn
A ] i H r d' o r d d'
iiesen lutinseald Wi nldam Relay da# 1 - 8 wiowiu Judenldduiiszq

Huniangioss 0,033 uF
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M1 3.3 Sdunisaedunlszydhiuesa Solid State Relays ET-SSRAC PLUS

[
or

o Relay d1Aufi vinanuivl sz NUTIU
1 0.033 uF 630 V
2 2.200 pF 250V
3 T 000 E 250V
4 2.200 pF 250V
5 1.000 pF 250 V
6 0.033 uF 630V
7 0.033 wF 630V
8 0.033 uF 630V

=) Vo o oy & N
—  wruvROATRRMITz A ke (Mylar apacitor)

3.7 MIMOUVBITA Solid State Relays ET-SSRAC PLUS

U3 A Solid State Relays ET-SSRAC PLUS 11411958 OUTPUT 1111 SOLID STATE
RELAY sunuilailalv 220 VAC vuad iy 8 ouTPUT Tasannsaldld output oz
10 AMP snansadedswduuesalulnsaeuInsaansdle BUS 1asgu 10 PIN

asheueesuaiatziiluuuy OPTO ISOLATOR TRIAC DRIVER OUTPUT Won
suaiussrhaeanazginsal Iiih 220 vac Taadiaviandeutamsianudhuiwy
ZERO CROSSING tteandayaisuninlunisadian1sfiienians LOAD AC LINE 220V
w3 o uld HEATSINK vwelvg) 13szunonudounss TRIAC wiou FUSE wandasziu
Tunaay OUTPUT

.....

5111 3.10 msAedufulszudhiuuesa Solid State Relays ET-SSRAC PLUS

P
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' ¢ A qu
3.8 Manognsanwaldau
1 o T8 Y] [ ar P )
1. sendantlasvunn 220/12Vace Tngdedniussguihduaie Indnvdirinddaneu
L] [ ¥
HAZABA LIS IAUY U MYT Zero Crossing AIAOMIY 3 47

2. ﬂgﬂﬁ Current Transformer L%Wﬁﬂﬁ1ﬂqﬂﬂﬁﬂ lkﬁlullg’lﬁ’lﬁ’lﬂiﬂﬂmﬁ Current

v

T Y o . = o 1 . e
1Tansiormer USRI R KLY LLT0 LIOSSINE ¥l PO L 20

3. demmmsmmf'a 10 Pin 9949793937 Zero Crossing ({¥150 Port P1 woduBA
Microcontroller AT8S9C51AC3

4. AOEABUNT 1N Port PO ﬁJﬂ\‘l‘lJ'Elid‘ﬂ Microcontroller AT89C51AC3 L%Wﬁ"ﬂ%ﬂ 10 Pin
vD41185A Solid State Relays ET-SSRAC PLUS

5. 0wl 220 Vac ’il”lﬂ‘ﬁ:’JGiE] MAIN 1y 2 %’Jﬂjmﬂﬂ{ﬂ Solid State Relays ET-
SSRAC PLUS vuniihdues lindnizniteainddanousy Current Transformer HagHilip

nauuna 220/12Vac A93107 3.11
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: — | ET-SSRACPLUS ATE3CSIACE | |
I :
| |
I I
I I
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1
cB : Current JJJJ Vollage
) _\ : L Transformer 0 o :ITranlngrmer
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| I
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[l , & 1 3
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5
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A ) a @ 4 ! = "
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5l 4.1 msnaneulivAwnlsznenidewediiu

ginvuadidalvi 100 waet 1Famfiusedu 220 volt A1 Power Factor = 0.90

[

by T oo o c;:i
JULN Power Factor rﬂu 1.00 mmammuﬂsxﬁmmmﬂ

S 8

AHATHIN

=

Power Factor ﬁauﬂ%’uﬂ;q =0.90
6, = 25.84
Power Factor Haa1l511l39 = 1.00
8, = 0.00
6, (VAr) ﬁ?‘h Power Factor fiﬂuﬂﬁ'uﬂ:;q = Pxtand,
=100x tan25.84

=48.43 VAr

Ao S 4 mmo m — g ey
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8, (VAr) ##1 Power Factor vaa1lf1ilga = Px tand,
b =100 x tan0
=0.00 VAr
614 1:?14 Capacitor Reactive Power () = 6, — 0,

=443 000

31

=43.43 VAr

2
vineduAvlszylden g = ;— =V? x2afC
C

__ 9
V2 x2nf
34
" 2207 x 27 x50
C=3.194F
darhu asdendufiuilszguune 3,10 uF

PY52nous 189910 0.90 1514 1.00

FiiuuuIA 100 Watt 1Ha1lFua 161

a

T oYd o delg ¥ ! o v A 1w oo g
nnnsdediufugilnsalnldnaasailsnngin Relay ¥ 4 1 yeneduduny

|4
1529119 4 Frvinudulivinm 0,033 + 22+ 1.0+ 22 =5433 uF

ar ar 1w o _ @ o 1@ o w o
viakansnansandalSuaididseneuiidesdiu Thadnlsznousiduilu 0.99

Leading

: @ 1 o 0w =] o
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1 w & & @ S i
aiudlaldauiwiuvasargenssaudvuiagide Iidhson 128 watt 19w
L5991 220 Volt A1 Power Factor = 0.78 115108 Power Factor i 1.00 a1saadudvilsz9ddl
UUA

as o

Fannm

Power Eactar paudSuilsa = 0.78
L]

0, = 38.74
Power Factor Hﬁﬁﬂ%ﬂﬂ‘;q =1.00
8, =0.00
0, (VAr) ﬁfh Power Factor ﬁauﬂ%’uﬂ;q = Pxtang,
=128 x tan38.74
. =102.69VAr
0, (VAr) fifi Power Factor naeilsuiie = Pxtang,
=128 x tan0
=0.00 VAr
§i 01:?‘14 Capacitor Reactive Power (&) = 0, — 0,
=102.69-0.00
=102.69 VAr

v y?
ﬁwu'mmtﬁmlﬁgﬁﬂﬁmn Q= > =V?*x2aC
c

c-_ 2
Vix2af
_102.69
2207 x 2% 50
C=6.75uF

¥
o @ g W =} ' o
aady aasiBendunulszquuie 675 uk Audibudlaldausndunasargonisa
9 4 v o) oo 0w [~
wudutatid Ildhsw 128 watc e lSuardadsznouiidasin 0.78 ithe 1.00
1wl 9 o & o ceig ¥ '
nnmsaeiudaldnuswiunaeadgeasmaudiuglnssinldnaassdsing
[} o ¢§ ' o r g a’ ar
Relay #1971 5 @7 Feapfudnniuiszgia s Avumsulivne 0033 + 22+ 1.0 422 +1.0 =
6.433 pF
a o e o Yo y 1 [
nnransnaasmaalfumdnlszneuidwesgiiuidalonuswiuvasanges

aesud 1dmanlszaeuddaihi 0.96 Lagsing
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waautla ¥ wfunasavgeas mauduazdiuvunafids lvdsay 178 wat

¥
= o

191U M7 90N 220 Volt A1 Power Factor = 0.84 11511f Power Factor 1511 1.00 ad3dadatny

Power Factor ﬁauﬂ%’uﬂqa =0.84
6, =32.86
Power Factor 10131)5 “U']J'a; 1 =100
0, =0.00
0, (VAr) ﬁﬂl‘l Power Factor ﬁauﬂ%’uﬂ‘;a = Pxtang,
=178 x tan32.86
=114.98 VAr
8, (VAr) fian Power Factor ‘Hﬁdﬂﬁ'ﬂﬂ?ﬂ = Pxtan§,
=178 xtan(
= 0.00 VAr
ﬁ’x‘l‘lfu Capacitor Reactive Power (8) = 6, — 8,
=114.98 — 0.00
= 114.98 VAr
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BT

Power Factor ﬂ'auﬂ%"uﬂ;q =0.90
0, =25.84

Power Factor Hﬁ'\‘lﬂ%’ﬂﬂi‘ﬁ =1.00

g =000
Z

6, (VAr) #A#11 Power Factor neu1lsiilge= Pxtand,
= 243 x tan 25.84
=117.68 VAr

&, (VAr) #if1 Power Factor ‘I"iﬁx‘lﬂ%ﬂﬂjﬂ = Pxtané,
= 243 x tan(
=0.00 VA

v - -
ot o/

44U Capacitor Reactive Power (8) = 6, — 6,
=117.68 —0.00

=117.68 VAr

o v?
wamadiilszy1dnn O = == Vi x27C
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__ 92
Vix2nf
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C=17.74uF
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d 9d
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uinadnlszneusidweuniod i wsuetounzvdnlfinlgsadilszaeuids

3 QU T o ] - A
M13197 4.1 HaNIneasIlsumANlsznouiassunsoa1F InWfh

Uszamasedlfvh falszneumids | élszaeuiide | vinad iy
fianu 0.99 Lagging 0.99 Lagging 0.033 uF
TV 0.99 Lagging 0.99 Lagging 0.033 pF
ﬁlﬁu 0.90 Lagging 0.99 Leading 5433 pF
Haoa W 0.48 Lagging 0.95 Leading 6.499 pnF
fiaay + TV 0.99 Lagging 0.99 Lagging 0.033 pF
Waow + vaoa I 0.77 Lagging 0.98 Lagging 6.433 pF
Vinau + §idu 0.93 Lagging 0.99 Lagging 3.233 puF
TV + ¥aoa vl 0.79 Lagging 0.99 Lagging 3.233 uF
TV + ity 0.95 Lagging 0.99 Lagging 3233 uF
viaon I + @j’gﬁu 0.78 Lagging 0.96 Lagging 6.433 uF
#anl + TV + viaen v 0.90 Lagging 0.99 Lagging 3.233 uF
Waau + TV + G:]JL?J‘H 0.96 Lagging 0.99 Lagging 2.233 uF
Haaw + waoa 1 + Giﬁ?lu 0.84 Lagging 0.95 Lagging 6.433 pF
TV + viaoa 1W + §ibu 0.85 Lagging 0.95 Lagging 6.433 wF
TV +viaoa IW + éju?lu + 0.90 Lagging 0.96 Lagging 5.433 pF
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iunnanszue Idihweuniodld i msvuanounazndalSuilyemdailsznoudids

ma19h 4.2 nszua IddhweunFedld Inihdeunasndalsinlseadnlsznontida

Uszanndedluih nszuaivvh nszualvivh

udazyia poualSualgs | wdaalfalse

Wao 022 A 022 A

vV 0.29 A 0.29 A

i 0.50 A 0.45 A

naoa ¥ 0.26 A 0.13 A

Wwaay + TV 0.53 A 0.53 A

Waaw + vaen 1y 0.46 A 0.36 A

viaau + Qi 0.73 A 0.68 A

TV + ¥noa 14 0.53 A 042 A

TV + §iou 0.78 A 0.75 A

; vaea 1l + §ibu 0.74 A 0.60 A

Waaw + TV + naon W 0.72 A 0.65 A

waaw + TV + §iu 1.01 A 0.98 A

vaay + viaaa W + Quiu 0.96 A 0.85 A

TV +viaea1v + §iou 1.03 A 0.93 A

TV + viaoa W + §idu + fiaau 122 A 115 A
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1. sWaduaii (Source code) mﬁﬁuua§ﬂ Microcontroller AT89C51AC3

#include <reg52.h>

#include <stdio.l>>

// Standard 8052 SFR : File

// For printf 1/O functions

#define ON 0

#define OFF 1

int ij;
int toggle,toggle ;

int Time_count;

int sck;

sbif Relayl =P0"0;
sbit Relay2 =P0";
sbit Relay3 = P0"2;
shit Relay4 = P0M3;
sbit Relays =P0"4;
sbit Relay6 = PO"5;
shit Relay7 =P0"6;

sbit Relay8 = P07,

shit Zero Volt =PI1*1;

sbit Zero_Amp =P170;

/* ATB9CS51AC3 SFR #/

sfr CKCON = 0x8F;

void delay(unsigned long);

/I P2A1:

H P27,

// Clock Control

/* Timerl Baudrate (29.4912 MHz x 2 )



Reload = 256 - [58.9824 MHz/ (384 x Baud)]
1200 =0x80(256-128=128)
2400 = 0xC0(256-94=192)

4800 = 0xE0(256-32=224)
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9600 = 0xF0(256-16=240)
19200 = 0xF8(256-8=248)
38400 = 0xFC(256-4=252)

*/

/* - - -

The main C function. Program execution Here

void main (void)

{

CKCON = 0x01;

/* Initial MCS51 Serial Port */

// Initial X2 Mode {58.9824 MHz)

TMOD &= 0x0F;
TMOD |= 0x20;
SCON = 0x50;
ES =0;

ETl = 0;
PCON &= 0x7F,
THI = 0xF0;
TL1 = 0xFO0;
TR1 = 1;

T =1;

// Reset old Timer] Mode Config

/{ Update Timerl = 8 Bit Auto Reload

// Serial Port Mode 1 (N,3,1)

// Disable Serial Interupt

// Disable Timer] Interrupt

// SMOD1 = 0 (Disable Double Baudraic)

// Setup Timer] Baudrate 9600BPS / 58.9824 MHz

/I Start Timerl Generate Baudrate

/f Set TI to send First char of UART



/* Print Message to RS232 #/

printf (" Test POWER FACTOR TIME COUNT \n");
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while (1) - // Loop Continue
{
if((Zero Volt==1))
{
toggle =1,

}

while(toggle)

{

Time_count++;
if{Zero Amp==1)
{

toggie =0;

while(Zero_Amp=-1);

telse {
3
}
/fif(toggle == 1)
"
I Time count+t;
1}
/¥

if((Zero Volt == 1)&&(toggle == 0)&&(Zero Amp ==0))
{

toggle =1;



printf (" TIME COUNT = %i \f\n",Time count);
Time count = 0;
/f sck++;

/1 iflsck==1) Time count =0;
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/f if(sck >=2) sck = 2;
h
*f

if{Zero_Volt == 0)&&(Zero_ Amp =0))

{
if(Time_count < 500 )
{
Relayl = OFF;
Relay2 = OFF;
Relay3 = OFF;
Relay4 = OFF;

Relay5 = OFF;
Relay6 = OFF;
Relay7 = OFF,
Relay8 = OFF,
}
else if{Time _count < 600 )
{
Relayl = ON,;
Relay2 = OFF;
Relay3 = OFF;
Relay4 = OFF;
Relay5 = OFF;
Relay6 = OFF;

Relay7 = OFF,



Relay8 = OFF;

| : telse if{Time_count < 700 )

{

Relayl = ON;
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Relay2 = ON;

Relay3 = OFF;
Relay4 = OFF;
Relay5 = OFF;
Relay6 = OFF;

Relay7 = OFF;

Relay8 = OFF;

telse if{ Time_count <900)

{

telse if(Time count < 1200 )

{

Relayl = ON;
Relay2 = ON;
Relay3 = ON;
Relay4 = OFF;
Relay5s = OFF;
Relay6 = OFF;
Relay7 = OFF;

Relay$ = OFF;

Relayl = ON;
Relay2 = ON;
Relay3 = ON;
Relay4 = ON,;

Relays = OFF;



Relay6 = OFF;
Relay7 = OFF,
Relay8 = OFF;

Yelse if{(Time_count < 1500 )
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{
Relayl = ON;
Relay?2 = ON;
Relay3 = ON;
Relay4 = ON;

Relay5 = ON,;

Relay6 = OFF;
Relay7 = OFF;
Relay® = OFF;
Yelse if{Time count < 1800 )
{
Relayl = ON;
Relay2 = ON;
Relay3 = ON;
Relay4 = ON;
Relay5 = ON;
Relay6 = ON;
Relay? = OFF;
Relay8 = OFF;
telse if(Time_count <2100)
{
Relayl = ON;
Relay? = ON;
Relay3 = ON,;

Relay4 = ON;



Relay5 = 0ON;
Relay6 = ON;
Relay7 = ON,;

Relay8 = OFF;

48

}else #if(Time—count<2400.)
{

Relayl = ON;

Relay2 = ON;

Relay3 = ON;

Relay4 = _ON;

Relay5 = ON;

Relay6 = ON;

Relay7 = ON,;

Relay8 = ON;
}
if{ Time_count 1=0)
{

printf (" TIME COUNT = %i \r\n",Time_count);
i while((Zero Volt == 0)&&(Zero Amp == 0));

Time count=0;

}
}
/* if(Zero Amp == 0)
{

Time count++;

while(Zero_Amp == 0);



}

if(Time_count >=500) Time _count = 0;

printf (" TIME COUNT = %i \r\n",Time_count);
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/*

Relay8 = OFF;
Relayl = ON;
delay(10000); _
Relayl = OFF;
Relay2 = ON,
delay(10000);
Relay2 = OFF;
Relay3 = ON;
delay(10000);
Relay3 = OFF;
Relay4 = ON;
delay(10000);
Relay4 = OFF;
Relays = ON;
delay(10000);
Relay5 = OFF;
Relay6 = ON,;
delay(10000);
Relay6 = OFF;
Relay7 =0N;
delay(10000);

Relay7 = OFF;




Relay8 = ON;
delay(10000);

*/

50

void delay(unsigned long i)

{
while(i > 0) {i--;}

return;

}

/! Loop Decrease Counter
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