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Aqua Fuel -
Electrolyzer ~ Hydrogen Cell

Tank

Diesel Generator Wind Photo Voltaic

5UT 1 szululasniaildlunisfin

S%‘U‘Uﬁ’]ﬁﬁlWﬂ’]ﬁiﬂUﬂﬂiﬁﬂﬁﬂﬁiﬂiﬁﬁ%ﬂﬁﬁﬂLLﬂﬂﬂiug‘U‘ﬁ‘ 1 Usznauludendesuialniifea (Diesel generator:
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Wevsualalaswuludadidesndn 10 % mswdafidalniiines FC agneanisvinnuaunsenslunalalasiauasd
1NN 50 % wagdnsnsnaamadlniives FC luvugiilalasauiiusunuisus 10-40 % efianuduiusaagui 9
fatuaansavmaalniihage wasidslninaiiouves FC lnannaunisaasaluil

P, = p*Prc (©)

Qrc = P*Pre (7)
Tne

Prc = Popy+ APy, (8)

éFC = Qrco T AQpc 9

willlosaneAnAsiaanves FC tuilmgann Weiflsuiumasiiiaives AE Auiuinenfinusi Fslidnnisaiuauves
FC (AP, =AQ,.=0) anaunsil (8) uaz (9) anunsaagulidu

Prc = Py, (10)
OQrc = Orco (11)
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AP 2 e X
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L K L +
— » Bap P
dt @
Fuzzy logic
Derivative Controller
U7 10 dmuruidalniiaiees AE
Integral
X 5|
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d K
el - . +
> dQ »
dt %
Fuzzy logic
Derivative Controller
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LN MN SN V4 SpP MP LP
Input 1
-t ! t t t t t t -
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u
A
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-t f t t t t t t -
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u
A
LN MN SN V4 SP MP LP
Output
< Il Il Il Il Il Il »

-0.02 -0.015-0.01 -0.005

0 0.005 0.01 0.015 0.02

JUT 12 flsiduandnBGududmiuiauaumasiniaiees AE

y7;
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LN MN SN V4 SpP MP LP
Input 1
e} t t t t t t t } -
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A
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Input 2
e} t t t t t t t Y |
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y7;
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Output
< } } } } } } } } »
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M3 1 ngeruaNdmnsudmuAuAdliiase uasialniiaiiouves AE

Input 2

LN MN SN z SP MP LP

LN LP LP LP MP MP  SP v/

MN LP MP MP  MP  SP z SN

_, SN LP  MP  SP SP z SN MN
~

2z MP MP  SP v/ SN  MN MN
S

SP MP  SP z SN SN MN LN

MP SP z SN MN MN MN LN

LP Z SN  MN MN LN LN LN

Tunsinwiadeil nseenuuusmuauitedlain-iefiinauety wwinauisuiisutusmaauauitedlain-
filoAuuuiily uagszuuilalléimamunslnedidnuuzaesnisosniuuded

1. famuauiledladn-illefidmiu AE wuuhly (Conventional fuzzy logic-PID AE controller: Conventional
FLPID) Tnesfamunuilaglddtedduannin uas ﬂgmmmummﬂusﬂw 12-13 wag 157971 5.1 awddu drumadu
urlAwe FnaLazTn1soenuuU s Auf e s

2. fhmuauile@ladn-ileAdmiu AE wuumngau (Optimal fuzzy logic-PID AE controller: Optimal FLPID) &7
muamﬁ Lﬂuﬁammuﬁ%wmﬁwuéﬁﬂwLaua Tasasvhnseenuuuiidludiues ulemesdndiu ferduaundn waLng
muRu Tlesmsnzaudae Tyt doufuiomn

dmsunsoonuuuliinnumanzan msunisvesindilaiheds wagiadlwiiasiouluae 1-6 duandlugud 1
Iisalunsismituildns Tagld38 integral absolute error (AE) Wuitsriduinguavasdiitvunl ifiannis

Minimize  JAE = T(] AP (1) |+|AQ (1) )at (12)
0

o
AP fo msuniwesiddluihaiduael-6
AQ #eo maunisvesnasliiadouluasl-6
Tnewisiiwaisnelunsoenuuusmuaailisd

wiAasdndunimegluyiesgning -10 84 10

Harduann@nyneinegluriesening -50% §9 +50% INFAUVLLFL

ngAUANYNAIBYLUYITENINe 1 89 7 (LN-LP)

Tuftfasuszgndldatysilafiouttgmnisildmnrasanns (12) wagldnisirassroufiumedifionagon
Usz%w%maﬁ’ammmé’qmiﬁﬁawﬁ

nsraesaaumsallunsdiil 1 aundiilussuuiimddainanesesiudaluihmdsnuay uasndsnunaeniing
Peiludsszuu nanevaussvesindiluliluae 1-6 duandlilugud 14 suifiudt aussauzves AE Woszuuiinisunds
yosrdslwihiionnanuansgnuresniseidsiivemdsnuay uasndsmuuaseniingiilinsi aelimnuauiled
Tadn-iileffloonuuulinansaudieisyisiaiiinauetiu Optimal FLPID) anmnsofiezannisundsvesindslnihesli
tovasnivisesnuuulagihily (Conventional FLPID) uazszuuilisisiauny (1% AE Sulwihasi)

Tunsdifl 2 ausAianlunsdiusniy ianrufesmsmddiinesmedvanifiutuegreiuiivulasin 0.5 Hu 0.6
pu. definsannisunisvesidalainlume 1-6 fuandlugud 15 Wildimdslidiness ameldnsaunuues AE A4
fhmuauitsdladn-ilefflesnuuudae yisdeihinaueiu fnsunisiidesndt uasannsafiaznduidrganiozasiald
Banindnuay fledladn-fledfisenuuulneily wazszuuillifidamunu
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aufmihvesnudde Wunsmeviufuilunsnsivnnnumd fsesndundelui

Theerawut Chaiyatham and Issarachai Ngamroo,

“A bee colony optimization based-fuzzy logic-PID control design of electrolyzer for microgrid stabilization”,
International Journal of Innovative Computing, Information and Control, Vol.8, No.9, September 2012,
pp.6049-6066. (ISI Impact Factor 2010 = 1.664)
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