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Abstract

The aim of this research is to develop an algorithm to control a load sharing system. The step pulse adjustment
algorithm and the fuzzy logic pulse adjustment algorithm were used to generate the PWM signal for driving MOSFET
to switch between two power sources by the PWM signal. The PWM is generated by the internal timer from a
microcontroller and is divided into two square waves which are 180° out of phase (opposite sides). The two power
sources for supplying this system are 12V 800W adjustable switching power supplies (One represents the solar cell

system and one for grid utility). In this research, the light bulbs are taken to be testing loads consisting of 12V 50 100
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150 and 200W of lamps. The experimental result of the steady state response to the control signal from the startup

of the load was recorded. A Fuzzy Logic algorithm can maintain the output voltage to equilibrium faster than step

pulse average 136.25ms. The efficiency of the Fuzzy Logic algorithm system can work at an average efficiency of

89.00% and higher than the step pulse algorithm at an average efficiency of 83.89%. The Fuzzy Logic algorithm has

average power loss of 16.60W which is less than the step pulse algorithm with an average power loss of 22.70W.

The Fuzzy Logic algorithm is suitable for use in the research system sharing power at the DC.

Keywords: Time Division Multiplexer Fuzzy logic Load Sharing System
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Figure 3 Pulse stepping algorithm

mmzﬁmiﬁmmé’aﬂa’%ﬁumuquﬁuﬂmﬂﬁﬂmsﬂ%‘u
WARLUUNTTR0TN 2eRIUAawn15HN9Ua0I8anaTNY

dszneuldaas Fuzzyficaton, Fuzzylnference,

5,10,11

Defuzzyfication AILAAILN Figure 4

—>  Fuzzylnference |

5 2

Input E .§
VT ) ! N[ P Mo

s’ Vb N 2

w Rule Base 3

Figure 4 Fuzzy logic control diagram

Tagi3uannszuaums Fuzzyfication SuANBuNa
Usznaudiousiaulwihannuwnsloasas (Solar Voltage,
V) wazdaussauwlWin A asuudasanunslosioad
(Solar Voltage drop , V ) 1 o7t FuzzySet 189 (V) Uszney
VIJJ@%ULmé’uvlwqﬂw'éuvgm@‘%Wﬂinmﬁuﬁwﬁd (L) W39a%
Vlv\lﬁﬁuvgmmﬁmmﬁuﬁnﬁu (M) LLa:Lmé’uvl,wWﬁuvgm
ANNIUTIGUEN9D4 (H) fauaadlu Figure 5 youeh Fuzzy-
Set v83 (V) Usznauludedarussiuiiasnudaios
(Under drop, UD) Sarusseuiilidouuyas (Stable
drop, SD) wazdasusIuiiasuuyasun (Over drop,
OD) @4uaadl Figure 6

J Sci Technol MSU

\Y

S

Figure 5 Fuzzy logic membership function of solar

voltage signal input

ub SD oD

Vs

Figure 6 Fuzzy logic membership function of changing

ratio of solar voltage signal input

mnifu@fmﬂﬂumjmaa FuzzySet a:gﬂmgmmﬁia
PIRRANEUBINTZUININTEY Fuzzy Inference G9azld
N737% (Rule Base)" mLﬁflw,'ﬁ;au"Lm‘LumimgmuLLa:ﬁ@%u
HAAWTTaINIZUINNT lasngguasuaadlu Table 1

Table1  Fuzzy rule table

\ L L L

S

Vd Uub SD OD UD SD OD UD SD OD

M M M H H H

\ LVv. LV MV MV MV HV MV HV HV

pwm



Vol 39. No 2, March - April 2020

%u@auq@ﬁmﬁa Defuzzyfication t{uiuaaulny
mewaé’wﬁ’maﬂmﬂﬁag’lugﬂmaoﬁ‘hmuﬁa ihaldlums
fMnuaaUATBIFY QI PWM LaNdWaadRT
PWM Uszneudrodano PWM lussdus (Low value,
LV) §anm PWM luszauihunans (Medium value, MV)
WazATYTY 1M PWM lusz@ugs (High value, HV) Gauaas
lu Figure 7 lngdnfildazihluaodyunm PWM iiald
1umsmuqumiﬁwmumaammhaﬁﬁé’ﬂﬂﬁﬁ"uaumdd
e

Lv MV HV

pwm

Figure 7 Fuzzy logic membership function of PWM

period output

3. mMInadaudNIIancasEuuLLviiniae liih

duaeulumsnagevazandonaaali 12V vua 50
100 150 waz 200W Liulnaas1aasvedszuy %&azgﬂﬁ,’]
lunesautisluszuumsuisiiuidslwidsmadianis
UuWaduuumaduaznsdSunadfuuuiadassn e
drziludsedntaw wWisuisunanlunsneuauadved
ssulumadngnnzaage uasiadlnifigadsluszuy
lapsruuusstiuidelnihazinualidamnaiwnising
AdalWin? 50 : 50 aruvwiandsvasinaafiinu
nagauidumamuualiiiaansamemsinanwdsliule
ms3suisunminaumudewlummesey §wiu
aun Al lunsAI W AN TE ANE AN I TTULILLI
Tumnaalnitn Sawldanaumsasseluil®

Eff = Powerr X 100 (1)
PowerInpum + Powermpm’2
o Eff = UwEnTnw (%)
Power = = Andolwinldamlea w)
Power = ﬁ’]é’d"lﬂﬁ'ﬁnmmmahm"?h (W)
Power = mashihanunassnenz (w)

Input,2

Comparison of the performance of step conditional and fuzzy logic pulse 163

adjustment for power sharing systems

NIADURKAINTITNIWY aai:uulumnﬁﬁgjm’azamqa
RINFUNNNTT A ATZULTN N LLsaﬁuLawﬁwwiﬁﬂoﬁ
(Steady State) R&INMILE IARALIN gjszumﬁ'a@mm au
guadlumsdSumsrianuwnasszuulaslaumsuen
§ﬂwm:miﬁ'mu1ummauﬁuadLﬁngﬁm’a:mlqaﬁﬁa
IWihameAnsgadsluszunudsiiumdsinin ssmld
naumsasalui®

P=Vxl @)
Loss = (P\npum + P\nput,Z ) - (Poutput ) (3)
e Loss = mdsnuiigydoluszuy (W)

P = fagivih (w)
Vo= wssdwlnih (v)
I = nyzulwih (A)
o = ﬁwé’ovlwﬁwﬁLiﬁizummai']uﬁwé'ﬂwq?\l’l (W)
ot fasluArfiaananszunudaduigs
Wit (w)
Han1Inaaag

Namswmaumiﬁwmé’ana’%ﬁumuqmﬁ"’;ﬂmﬂﬁﬂ

a ™ 6 a s > 6 v
N1IYTUWNaFLUURLAY wastnadan1IUIunNaga 8
WrTaa3nlunsUSo U g URIaNITON LA UTEANT AN
AMIANIUVBITIUY NITABURWAINITHIIUVBITZLY

U 1 o 0/ dl a

sl,umsmgmamm;a LLazﬂwauVLWﬁWW;gzyLaquszuu
FHANINAFAUGIGD W NMINAROUNINDURWAINT
ﬁﬁmmjaas:uﬂunwmﬁw;jnnzam;ai@Uﬁmimmmzm
nmlumsﬂ%fuﬁaﬁl,ﬁalﬁmaé’mm@ﬁmmﬁLLa:LfluvhJ

a dl v a v
@]'ISJLLSJQRVIE]']OBJVL’J

Tine 100.0

Time 106.6 M

Figure 8 Response timing between the pulse stepping

and fuzzy logic control



164

27N Figure 8 WuN1INAROUMINBURUEIN 1HAA

fasnsama 150W Snsnasaudn 3 a5 laanmsinend
ﬁﬁq@mﬂmsmaauwu’h fanamlunsneuauadias
NganzaNga TagmafinnslSuRaguuuiodassn
wa=uuDALALAWan 50 100 150 waz 200W ldaanluns
ABUAEIT 230 360 370 WAz 400ms AMUEGTL uazinaia
mydSuRagdeNaEasdniilnan 50 100 150 waz 200W
e lumsneusuedii 95 160 240 uaz 320ms AU
1uﬂ'm°ﬂ’1§jannzam;aﬁuﬁﬁﬂﬂﬂﬁ 12,6V 1iloamsms
ruzasgunsalinilummaseulnasduadnyal
WHvma 12V dauaadly Table 2 uaz Table 3
FasFanaldindafinTnaadldlunnaseurinle
1‘73”5?:ﬂ:nmlumsﬂ%’umsﬁwmﬁwgjama:auqaLﬁ'w‘ﬁu
ifiasanmaviemaaslulasnenlnsaiaed lunnsais
Fyanmaruaumszarssinds Wi liiuiunsiGadu

myhnuzesgunistinihdsdlnaalimasgeauniasy

Thanawat Ninkhoa, Chawaroj Jaisin, Poonyasiri Boonpeng

J Sci Technol MSU

surnldussduwlniandintw azdosldinamwudulums
wairaiad Wi ganzaugs
lusinzadUseinsawsaITsuuntItTumas lnin
JLAIINRINBINUHI lTETaa INAL W nan o s
mnﬁagaﬁwé’ﬂﬂﬁﬂmn Table 2 uaz Table 3 ﬁmqu
FufeSane3iue 2 wwumanadwImlsEansaw
Iefanaunnsd 1 I@ﬂiﬂgﬁﬂﬂﬂﬂﬁ’]mﬂaﬁﬂ%amL'Jﬂ%
Sfj'wwmwg@ﬁ 1 (input, ) lumautlaswdsaulnilian Ac
{w DC MnaedIRTeEszuLL9iT% wazTayanIa
I a%w%uwwna%’wwquﬂﬁ 2 (input, ) léid1a04
A5 IAR I N URI TR Tas las1a89n139N8
Anaslit laadenaingamnaidwnaslasmsinia
msinonszualinuasussdmiaiadonnissnoings
Inipasunslsmadaudenlanimasoudnsdu Tag
uwaasdayalszAnsnwmIihnusensasudiunse
Tnaalassugadlu Table 2 Laz Table 3

Table 2 The parameters of the hybrid power supply system in pulse stepping mode
PWM
Load Response time input nput.2 output Lose Eff
w) (ms) (W) w) (W) w) (%)
50 230 30.06 41.74 55.12 16.68 76.77
100 360 58.21 66.03 106.79 17.48 85.96
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Table 3 The parameters of the hybrid power supply system in fuzzy logic control mode
Fuzzy
Load Response time input nput2 output Lose Eff
w) (ms) (W) w) (W) w) (%)
50 95 30.60 31.05 55.34 6.31 89.76
100 160 60.93 56.15 105.54 11.54 90.15
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