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TOM TAT

Hién nay su tham nhap cta dién gié va mdt trai trong mang dién nho la kha cao. Viéc du bao toc
do6 gid hay bic xa mat trai khé co thé dua ra mét gié tri chinh xéc va thudng dua ra khodng céc gié
tri. Do d6 cong sudt dau ra dugc du béo clia cadc ngudn nay o thé dugc cho dudi dang khodng
cac gia tri. Diéu kién rang budc vé can bang cong suat trong mang dién nho sé co vé phai & dang
bat dinh, dang khodng. Nhu vay trong mang dién nho két [udi, su cé mat clia cac ngudn phat dua
trén gié va mat troi lam cho bai todn phan bé cong suat phat téi uu gitta cdc may phat phan bé tré
thanh bai todn co yéu té bat dinh. Lai gidi téi uu cla hai can dudi va trén clia khoang nay sé cho
ra |oi gidi t6i uu t6t nhat va té nhat. Bai bao nay dé xudt xem xét bai toan ti uu trén nhu bai toan
hai muc tiéu: dat 16 giai t&i uu t6t nhat va té nhat. Nguyén ly cta ly thuyét ma va giai thuat téi uu
bay dan dugc ap dung dé gidi bai toan t6i uu da muc tiéu. Gia tri téi uu clia bai toan sé nam trong
khodng, con cdng suat clia may phat déng vai trd nit can bang cling sé thay d6i trong khoang dé
dap ung su bat dinh clia cong suat dién gio va mat troi. Mot vi du cho mang dién nho ha thé cé
ba ngudn phat dugc xem xét cho ca hai tinh huéng: néi ludi qua may cat thong thudng va qua bd
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diéu khién cong suat.

Tu khoa: Ludi dién nhod, phan bé téi uu, vé phai bat dinh

GIGI THIEU

Su xam nhép cta ning lugng tdi tao trong MG ngay
cang cao. Cac ngudn phét dya trén gié va mat troi
dugc coi 1a khong diéu chinh duge (undispatchable)
do ban chit phuy thudc vao diéu kién ty nhién. Bai
todn t6i uu cong sudt phdt gifia cic mdy phat dya
trén viéc diéu phdi cdng sudt phét ctia cdc ngudn c6
diéu chinh (dispatchuble)l. Néu MG & ché d6 nai
1u6i thi can tinh dén chi phi mua dién tif lugi?. Bai
toan t6i uu nay thuc loai phi tuyén, cac phuong phap
tinh s6 dugc ap dung nhiéu3->.
du 14 phuong phap bay ong trong Whei-Min Lin et
al.®. Ngoai ra, cac phuong phap tinh dya trén tri tué

Mot trong cac vi

nhan tao (artificial intelligent) cing dugc ap dung hiéu
qua’s.

Tinh chét bit dinh ctia cdng suit ddu ra clia cic ngudn
phiét dién gié lam cho bai todn trd nén phiic tap hon.
Viéc du bdo chinh xéc cac cong sudt dién gi6 la mot
thach thiclén. Mot trong cach ti€p canla dubdo cong
suft dién gié & dang khoang®!° hoic x4c suit.

C6 hai cch tiép can chinh dugc trinh bay trong nhiéu
tai liéu d€ xtt ly yéu t6 bat dinh cta cong suit diu ra
dién gi6 va mit trdi: yéu cdu dy trii b6 sung 112 vamo
hinh ngiu nhién da kich ban'®. Dién hinh I3 trong
Firouzi et al.'* di st dung logic m& va phuong phép
t6i uu PSO d€ khic phuc tinh bat dinh cta cong suit
dién gio.

Bai bdo nay trinh bay mdt cach ti€p cin giai bai toan
t6i uu cong sudt phat gitia cdc ngudn c6 diéu chinh
cho MG néi ludi nhu bai toan da muc tiéu. Cong suat
déu ra cta cac ngudn dién gié va mat troi duge du
bdo trong khodng. Rang budc vé cin bang cong suit
& c6 v€ phai dang khoang lam cho bai todn tré thanh
bai todn t6i uu cé rang budc dang bat dinh RHS. Ludi
dién hodc mot nat méy phat c6 bd di€u chinh tan s
sé& déng vai trd nhu mét ngudn can bang cac bit dinh
do nguén dién gi6 hay mit troi gy nén.

PHAT BIEU BAI TOAN

Trong MG, cic may phat dugc phéan chia lam hai loai
sau:

« Loai diéu chinh dugc cong suit phat
o Loai khong diéu chinh dugc cong sudt phat

Phén bd t6i vu cong sudt ngudn phat nhu vay dua trén
cac may phat c6 di€u chinh sao cho chi phi san xuit
dién (cho nhién liéu va tién tra cho cong ty dién) 1a bé
nhét cho méi gio.

V6i gid thi t, bai todn dugc phét biéu 1a: Ham muc
tieu:

T=YN ,Ci(P)+CoU = min (1)

Trong d6: T-ham chi phi; U - lugng dién 14y ti ludi;
Cp - gid mua dién tu ludi

Trich dan bai bdo nay: Ding P Q, Binh P T T, Minh P D, Hung T M, Hung N D. T8i uu cdng suat phat
trong diéu kién bat dinh cho mang dién nhé néi luéi. Sci. Tech. Dev. J. - Eng. Tech.; 3(1):366-374.
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Ci(P;) - ham chi phi san xudt clia may phat thd i va
duoc biéu dién la:
Ci(P) = ai+ i+ %P}
P; - cong sudt ctia may phat thi i
o, Bi, v 1a cac hé s6 ctia ham chi phi san xudt
N - s8 mdy phat c6 thé diéu chinh
Rang budc:
a) Can bing cdng sut:
ZﬁlpiJrU:PL*ZjeMPj 2)
V6i Py, - tai cia MG;
P; - cong suét ctia nguon phat khong diéu chinh thi
j
M - 56 may phat khong diéu chinh (dién gi6 va mit
troi)
b) Rang budc vé cong sudt phat va lugng dién 1y tu
luéi:

Pin < P < Pnax

U<Upax  (3)
Trong (2), gia tri tong cong sudt phit ctia cic ngudn
khong diéu chinh (dya trén gid, mdt troi) cho gio thu
t dugc udc lugng phu thudc vao su du bao téc dd gio,
btic xa mét troi. Néu gid tri du bao cac dailugng nayla
gid tri xac dinh thi v€ phai ctia (2) sé la mot gid tri xac
dinh. Bai toan (1) - (3) 1a bai todn t&i wu kinh dién.
Tuy nhién, trén thuc té, véi rat nhi€u MG, cac gia tri
du bdo vé toc do gid, blic xa mit troi sé dugc cho mot
cach gin dung, vi du nhu t6c d¢ gi6é dugc cho dudi
dang khoang 8-8,5m/s, v.v... Do dd, cdng suét phat
clia cdc ngudn nay ciing sé nam trong khoang, vi du
[a, b].
Dit Pres = YjemPj. Pres c6 gid tri nam trong
khOén,g (Pres 7> Pres F |
bat PL = P, — Pgrgs
Nhu vay PI,‘ cling 6 gia tri khoang [PI,‘T, PII‘F] trong
d6 T biéu hién cin trai va F biéu hién cho cin phai
V€ phai cta (2) sé trd thanh khoang. Bai toan (1)-(3)
trd thanh bai todn t6i uu véi rang budc c6 RHS bét
dinh.
(2) trg thanh:
L P+U =P = [Pirv PiF} = Pip + (P —
@)
PHUONG PHAP GIAI BAI TOAN TOI
UU CONG SUAT PHAT

MG c6 thénéiludi qua cdc mdy cit thong thuong hodc

Pyp) véip = [0, 1]

qua b¢ diéu khién cong suft 1. & trusng hop néi qua
may cat thong thuong, diém két néi ludi dugc coi nhu
mot nut can bing.

O truong hop thit hai, cong sudt 1y tit lusi vao MG
¢6 thé dugc diéu khién theo mot gia tri cho trude.
Nhu trong Ali Keyhani et al. !> da trinh bay, MG sé
két ludi qua b back-to-back converters. Bd nay gom
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hai converters: converter thi nhat néi véi luéi dién,
con converter thit hai néi véi MG. Converter ndi ludi
sé diéu khién dién ap tu ndi gitia hai b converter, tu
d6 diéu khién modun va géc pha dién ap dau ra phia
n6i MG ctia converter thit hai. Bing cich d6 sé diéu
khién dugc cong sudt 1y ti ludi theo yéu cdu. Diéu
nay ciing c6 nghia la ngoai nhiing mdy phét c6 bo diéu
chinh t6c d6 (v6i méy dién quay) hodc b droop con-
trol (v6i nguon phat két ndi qua bo inverter), sé cd
mot nit phat nao d6 trong MG dong vai tro diéu chinh

tan s6 1°

. Nut nay dugc goi 1a nat can bang.
Pinh nghia I6i giai tét nhat T,,; va té nhat
TWOVS[
Goi t6 hop cong sudt phat X ={Py, Py,...,P,_1, Py} 12
tap cac gid tri cong sudt ctia cdc may phat va cong suat
mua dién tli luédi, chi phi tuong ting la sé 1a T(X).
Ung v6i méi tri u, giai (1)-(2°)-(3) sé tim dugc mot
*
gia tri t6i uu 7'y, (PVTT/gio). Gia st quét lién tuc ti
1 =0 — 1 thi sé cho ra tip cdc gia tri chi phi t6i uu
nhu trén Hinh 1 va Hinh 2.
Ta sé chiing minh Tj,, (chi phi t6i uu Ging véi p = 0)
*
1a gid tri chi phi t6i uu t6t nhat trong tap 7'y va Tyorse
(chi phi t6i uu ting v6i u = 1) 1a gid tri chi phi t6i uu
*
16n nhit (té nhat) trong tap T'y,.
Thét véy, gid st ton tai mot gid trj u*(u* #0 # 1)
*
nao dé cho gia tri t6i uu Ty la bé nhét (nhé hon
ca Tbest ) ﬁng vGi X/.L :{Plu s qu >--->Pn—1u 5 P’lli }
(nhu Hinh 1). Bay gio giti nguyén cac cong sudt phat
cta n-1 mdy phéat, con may phét con lai (mdy phat
tht n) cho thay ddi gidm tai Gng v6i P’; gidm dan
(4 =u* —0). Luuy1a n=N+1 (c6 tinh dén nit néi
ludi cia MG).
Do T la ham tang theo P, nén chi phi sé gidm dan theo
su giam ctia P,. Dén khi p = 0 thi gia tri ham chi phi
1a Ty« va:
*
TH*T < TIJ* < Thest
Diéu nay vo Iy vi Tps 1a gid tri toi uu (nho nhat) khi
u=0.
By gio lai gid st ton tai mot gid trj pu*(u* # 0 # 1)
*
nao d6 cho gia tri t6i uu 7'y~ la16n nhat (nhu Hinh 2).
Ung véi 1 =1 ¢6 t6 hgp cong sudt phat t6i vu X, va
cho ra Tyyorg- Gili nguyén céc cong sudt phat ctia n-1
mady phét, con mdy phat con lai cho thay ddi giam tai
ung voi tai gidm dan téi pu*. Khigidamdan (u=1—
u*) thichi phi T sé gidm dan. Dén khi u = u* thigia
*
tri ham chi phila Ty«p va: Ty p < Tyworse < Tpr.
*
Diéu nay vo ly vi T ,+1a gid tri t6i vu tai p*.
*
Lap luan tuong ty sé cho thayla tap 7', sé la ham tang
theo u.
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Hinh 1: Tap gia tri chi phi t6i uu theo u (gia st ¢6 gia tri nhd hon Tjeg;)
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Phuong phap tim 16i gii téi uu

Gén thi tu cho nit cin béng 1a n, ky hiéu la swing.
Phuong phap dé xudt gém 2 giai doan:

Giai doan 1: Tim chi phi t8i uu tot nhét Tj, va té
nhat Tyyorst

Chi phi t6i uu t6t nhat T, sé dat duge khi téng cong
sudt phat la bé nhat (Gng v6i P’rr ). Tuong tu, chi phi
t6i wu té nhét Tyy,r s dat duge khi tdng cong suit
phadt 13 16n nhat. Viéc tim hai gid tri nay dugc tién
hanh theo giai thuat t6i uu PSO.

Giai dogn 2: Tim t6 hgp cong sudt phat tdi uu

V6i mbi t6 hgp cong sudt phat {Py, Py,...,P,_1} sé cho

ra tuong ing cap { PE } PT . dmbao cin

swing>* swing swing

bang cong sudt & Prr va PE

swing

cong sudt & P’rp . Khi d6 ham chi phi T 13 ham tang

dam bao cén bing

theo Pyyyine nghia la theo y, tlt T7=T(Py, Py,...,P,_;
mmg) t6i Tp= T(Py, Pa,...,P,_1 ,Pswmg) Két hop

Tu la ham tang theo u, bai bao dé xudt tim t6 hgp
codng sudt phat {Py, P,..., P,_} sao cho chi phi Tr
tién v€ Ty va Tr tién vé Topy (nhu Hinh 3).
Nguyén ly Bellman Zadeh:

Nhu vay viéc tién dong thoi vé 16i gidi t6i vu tét nhit
va té nhét tuong duong nhu tim 16i gii théa hai muc
tieu.

Nguyén Iy Bellman Zadeh '° do hai nha khoa hoc Bell-
man va Zadeh nghién cttu va phat trién nhim giai
quyét bai todn da muc tiéu, sao cho tiing muc tiéu déu
dat dugc gia tri t6t nhét c6 thé c¢6 bang cdch dua bai
toan da muc tiéu vé bai todn mot muc tiéu. Trong dd,
mbi muc tiéu dugc dac trung bdi mot ham thanh phan
A (membership) c6 gia tri nam trong khoang [0, 1].
Ap dung nguyén ly Bellman Zadeh cho bai toan hai
Pnfla Pswing} nao
d6 sao cho chi phi Tr— Tpes va TF%TM,M (nhu
vwmg Va PYFng
DE giai bai todn t6i uu hai muc tiéu, bai bdo st dung

muc tiéu. Tim tap X ={Py, P»,...,
Hinh 3). Luu y la P, gdm hai gid tri P,

ly thuyét md. Mbi t6 hgp cong suidt phit va mua dién
i T F
ti lusi s Py, P, ..., P_q, Pswing7 Pswing

muc d§ dat hai muc tiéu qua gid tri hai ham thanh

} sé dap ung

phén. Bai bdo d€ xudt cac ham thanh phén:

A= min(lr, Ar) (4)
Ar = qreespl, Ay = Bl A >0 (5)
Luuyla gla tri ham thanh phén lu6n khong 16n hon
1. Do véy ham thanh phén ting v6i muc tiéu thd hai
AF c6 dang nhu trong (5) va khéc v6i dang ctia muc
tiéu thi nhat A .
Thuc vay, khi X 1am cho Tr—Tjey thi A7 — 1(dat
muc tiéu tién dén T,y;) vakhi Tp—Tyors thidp — 1
(dat muc tiéu tién dén T\yors)-
Lic nay, muc tiéu cta bai toan trg thanh X sao cho:
A —max (6)
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St dung giai thuat PSO v6i ham Fitness 1a A 16n nhét
va thoa mén cac rang budc (2°), (3) (4) (5). Khi dé
sé thu dugc hai gid tri can trai TT Tp Loi gidi thu
dugc bao gobm: Mot t6 hgp 16 cong sudt phat cla n-
1 mdy phat, con c()ng sudt mdy phat can bang nam
<P vwmg <PE

.SW lng — SWlVlg

trong khoang P va chi phi T
ndm trong khoang t6i uu TT <T< Tp.

Khi van hanh thuc té, cong sut tai P’;, thay d6i trong
khodng P, < P| < P|p, Pyying s thay déi theo trong
khoang d€ dam bao can bang cong suit.

Cac budc thuc hién bai toan ctia phuong phap dé xuat
nhu Hinh 4.

AP DUNG VA KET QUA

Cho mang dién nhd MG ha thé!” gém hai RES, hai
MT va mét FC, ba tai nhu Hinh 5. Théng s6 may phat,
thong s6 tai va ngudn phéat RES lan lugt theo Bang 1
va Bang 2.

Bang 1: Théng sé may phat

Miy Ham chi phi (€/h) Giéi  han
phat cong  sudt
(kW)

MT1  20.10755P% 4+ 50.1075°P +  [0,160]
100.1073

MT2  100.1073°P2 + 40.107°°P +  [0,240]
140.10757

EC 10.10735P% + 20.1075°P +  [0,260]
20.1075

Lusi  0.04U [0,600]

U

Bang 2: Théng sé tai va cia nguén RES

Tridng P, (KW)  Pggs Prr P’r

hop (KW) (KW) (KW)

khao

sat

1 350 70-90 260 280

2 500 85-110 390 415

3 700 50-70 630 650

MG c6 thé van hanh 6 hai ché d6: ndi luéi va tach luéi.
Téng cong suat phat t6i da cia MT1, MT2 va FC1a 660
kW. Khi & ché d6 tach luéi c6 thé xuat hién tinh huéng
sa thai tai néu nhu céng sudt phat ctia RES thap va tai
& muc cao. O ché d6 néi luéi cong sudt co thé duge
1y ti luéi dién, tiy thudc vao mdi tuong quan cua gia
dién va chi phi phat dién ctia ba médy phat. Luu yla chi
phi phat mét don vi dién ning ctia ba méy phat phu



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé, 3(1):366-374

A
T

T(P1,Pg, e aPn-hPTswing)

T(P19P29 e 9Pn-19Psting)
|

Hinh 3: Tién dong thai vé 15i gidi tot nhat va té nhat

thudc vao lugng cong sudt phat do ham chi phi phat
14 ham béc hai theo cong sut.

Trong Bang 2, cong sudt ctia RES dugc dy bao trong
khoang cac gia tri. Ba trudng hgp dugc xem xét, gom:
tai (sau khi trii di cdng suét ctia RES) & mic thp 260-
280 kW chiém 40% téng cong suit ctia ba méy phat;
tai & muc trung binh la 390-415 kW chiém 60% cong
sudt ba may phat; tdi ¢ mdc cao 630-650 kW chiém
96% cong sudt tdng ba mdy phat. Khao sit ba truong
hop nay d€ xem muic chét tai ciia cdc méy phat, cling
nhu sy tuong quan véi lugng dién dugc mua ti ludi.
Bo6 qua cong sudt ctia b luu trii ndng lugng (storage
1).

Giai thuat PSO dugc thuc thi. Sau khi thay ddi cic gia
tri c1, ¢p, thay d8i dan s6 va s6 budc lap t6i da, cac
thong s6 sau da dugc chon: ¢ = ¢ = V2, dan s6 1a
50 va s6 budc lap t6i da la 25.

Khi MG néi luéi qua may cit théng thudng
Nut luéi dong vai trd ndt swing nén cong suét 1dy tu
luéi sé ndm trong khoang [Ur, Ur]

Cong sudt phat c6 xu hudng don vé may phat MT1 va
FC, han ché lay cong sudt tii may phat MT2 va luéi.
Diéu nay dugc giai thich 1a do ham chi phi phat ctia
MT?2 c6 gié tri cao hon, nghia la MT1 va FC sé cho
hiéu qua kinh té cao hon. Mdy phat MT2 phat cong
sudt nho hon hai méy con lai. Nhin vao Bang 1 nhan

théy 1a chi phi mua mét don vi cong suét tii ludila khd
cao so vdi chi phi phat tt MT1 va FC.

Khi P’z nho va trung binh (trudng hop 1 va 2), do
MT]1 va FC sé ganh nhiéu cong suét hon, khi d6 theo
dédc diém ham chi phi mua dién tu lu6i dat hon so
v6i cia MT2 nén cong sudt 14y tii ludi sé la nho nhat.
Ngugc lai & trudng hop 3 khi P’z 16n, MT1 va FC phat
hét cong suét, con 210 kW dugc phan chia gitia ludi
va MT2. Néu MT?2 chiét tai nhiéu hon, bay git theo
dudng déc tinh chi phi phét sé dit hon so v6i mua tu
lu6i nén 4y tu ludi nhiéu hon. Gia st trong Bang 3,
néu cho MT2 phat 146 kW va lay tui ludi 64 kW thi chi
phi sé la khoang 20€, 16n hon so vd6i 16i gidi thu dugc
1a 10.9325¢€.

Dai v6i trudng hop 1 va 2, mac du khi P’y khong cao,
song van c6 gia tri Ur khac 0. Ly do la nat uéi dong
vai trd nhu nut cin bang. Khi P’y roi vao bat ky gid
tri nao trong khoang [P’zr, P’1r], do cdc may phat
khong thay d6i cong sudt da tim dugc ti bai todn toi
uu, lugng cong suit khong can bang nay dugc ldy tu
luéi trong khoang tui [0, 20] cho trudng hop 1 va [0,
25] cho trudng hgp 2.

Nhu vy, khi cong sudt ddu ra RES roi vao khoang thi
moi gia trj ctia T ciing sé thudc khoang. Vi du cho
truong hop 3, khi cong sudt RES 1a 90 kW, gia tri toi
uu ctia T 1a 10.9325, con khi cong sudt RES 1a 70 kW
thi chi phi t6i vu la 11.8325. Khi cong sudt RES roi
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BAT PAU

A
May phat: ham chi phi

Ludi: gia mua dién

Tai: Cong suét tidu thy gior t

Céng suat dy bao cta ngudn RES

Céap nhat:

Giai doan 1

PSO
4

Tim Tpesr

PSO
\ 4

Tlm TWDI’St

PSO v Belman Zadeh

Te—Tyorst

Giai doan 2

Y

Xudt X', T0, T

Y

KET THUC

Hinh 4: Cac budc thuc hién bai toan

Bang 3: Cong suat phat t8i uu khi MG néi luéi qua may cat thong thuong

Truong hgp khao sat 1 2 3

Cong suat phat t6i uu (KW) MT 1 79.3116 123.2168 160.0000
MT 2 19.9991 20.0000 64.0000
FC 160.6892 246.7832 260.0000
Ur 0.0000 0.0000 146.0000
Ur 20.0000 25.0000 166.0000

Chi phi t6i uu min T7 (€/h) 1.3468 3.0285 10.9325

Chi phi t6i wu max T# (€/h) 2.1468 4.0285 11.8325
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RES
Tai 1 PV) MT 2 FC
i Ché dé
May bien  tach Iwoi
—
Ché dé
ndi lwéi
Lwéi RES Bélwutrd Tazi2  MT1 Tai cé
(Gio) néng diéu
lwong khién
(Gio)

Hinh 5: Mang dién nhd ha thé

vao tri bat ky trong khoang tu 70 t6i 90, gid tri T sé
thu¢c khoang [10.9325, 11.8325], trong khi d6 cong
sudt 14y ti ludi tuong ting 1a khoang [146, 166].

Khi MG néi luéi qua bé diéu khién cong suat
Méy phat FC dugc cho 1a may phat can bing. Két qua
gidi bai toan dugc cho trong Bang 4.

Nut c6 FC dong vai tro nit swing nén cdng suit phat
ctia FC sé ndm trong khoang [Psfvmg , vamg]

O trudng hop 3, néu nhu & Bang 3 cong sudt cta
FC luon phat cong suit dinh mdc 260 kW thi trong
Bang 4 sé thu¢c khoang [239, 259]. Khi P’ 1a 630kW
thi FC phat 239 KW, con khi P’z 1a 650 thi FC phat
259 kW

Do néi ludi qua bd diéu khién codng suit, cong suit
lay ti ludi dugce diéu khién theo tri cho trudc, nhu
trong Bang 4. Khi cong sudt P’z dugc du bdo cho
trong khoang, vi du cho truong hop 3 la [630-650]
kW, cong sudt 14y tiu ludi, cong sudt phat ctia MT1,
MT?2 dugc c6 dinh nhu trong Bang 4, con cong sudt
ctia FC sé thudc [239,259].

O trudng hop 1 va 2 khi P’ nhé va trung binh, cic
gia tri cia Bang 3 déu nho hon hén clia Bing 4. D6 1a
vi do dién mua tii ludi dit, 16 ra khong cn ldy ti ludi,
song do ludi ¢6 vai tro can bang lugng cong suét khi
c6 P’r nén bat budc phai 14y tii ludi, vi du 1a 20 kW
cho trudng hop 1.

Nhu véy, khi cong sudt d4u ra RES roi vao khoang thi
moi gid tri t6i uu ctia T sé thudc khoang. Vi du cho
truong hop 3, khi cong sudt RES 1a [70-90] kW, gia
tri t6i uu T sé ndm trong khoang [11.4722, 11.7886].
Lugng dién phét ra ti mdy phat 3 sé la [239.1052,
259.1052].

THAO LUAN

Néu xét dén sy phat khi thai trong MG, bai bdo can
dua vao ham chi phi phat thai ctia cdc may phat. Ham
nay la mét ham tuyén tinh véi cong suit phat. Khi
d6 ham muc tiéu sé gém ba thanh phan. Tuy nhién
phuong phép tiép can va y tudng ctia bai bdo van
khong thay déi.

KET LUAN

T6i uu phan bo cong sudt gitia may phat 1a bai todn
kinh dién. Tuy nhién trong MG, su hién dién ctia cac
nguodn phat dya trén nang lugng gié va mit trsi lam
cho viéc giai bai todn trén tré thanh mot thach thic
do ¢6 rang budc can bang céng suit c6 RHS & dang
khodang. Cach tiép cin dé xut coi bai todn t6i uu nay
thanh bai todn hai muc tiéu, tién dong thoi t6i 1oi giai
toi uu tot nhdt va t6i uu té nhat. Bai bdo dé xudt x4y
dung hai ham thanh phan pht hgp cho hai muc tiéu.
St dung nguyén ly Belman-Zadeh va giai thuat t6i uu
bay dan 13 hiéu qua d€ tim ra t6 hgp cong sudt phat va
mua dién t6i vu. Mot nut trong MG cin dugc chon
déng vai tro can bing sy bt dinh ctia cong suét phét
dién gio, mat troi. V6i MG ndi lu6i qua méy cit thong
thudng, luéi duge coi nhu nit can bang, con khi néi
luéi qua bo di€u khién cdng sudt, nut phat cé thiét bi
diéu chinh tin s6 ddm nhan vai tro nay.

LOI CAM ON

Nghién ctiu nay dugc tai trg bdi Pai hoc Qudc gia
TPHCM (VNU-HCM), trong khuon khé dé tai ma
$6 B2019-20-07.

Chung t6i xin cdm on Trudng Pai hoc Bach khoa ,
DHQG-HCM di hé trg thoi gian, phuong tién va co
s vét chét cho nghién ctu nay.
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Bang 4: Cong suat phat t8i uu khi MG néi luéi qua bo diéu khién céng suat

Trudng hop khéo sit 1 2 3
Cong sudt phét t6i vu (KW) Lu6i U 0.0000 0.0000 176.7517
MT1 80.8648 135.8000 159.9887
MT2 20.0000 19.2000 54.1545
. pT
FC: wamg 159.1352 235.0000 239.1052
. pF
FC: Pswmg 179.1352 260.0000 259.1052
X
Chi phi t6i uu T'r (€/h) 1.3555 3.0472 11.4722
*
Chi phi t6i uu T (€/h) 1.5706 3.4401 11.7886
~ ~” <
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The optimal generator dispatching with uncertain conditions for
grid-connected microgrid

Phan Quoc Dung, Phan Thi Thanh Binh®, Pham Dinh Minh, Tran Minh Hung, Nguyen Duc Hung

ABSTRACT

Nowadays, the penetration of wind and solar sources is relatively high in Micro Grid. Wind speed

and solar radiation forecasting hardly gives an exact value and leads to the values in intervals. There-
Use your smartphone to scan this fore, forecasted output powers of these sources are also in the intervals. The constraint on power
QR code and download this article balance in Micro Grid has the right-hand-side uncertainty, in the interval. So for Micro-Grid in grid

connection mode, the presence of the distributed generations based on wind and solar energy
sources makes optimal dispatching problems of distributed generations become an uncertainty
problem. The optimal solutions for the lower and upper ends of this interval are the best and the
worst optimal solution. This paper proposes to treat the above problem as the optimal problem
with two objectives: reach the best and the worst solution. The principle of fuzzy set and the Par-
ticle Swarm Optimization algorithm will be applied for solving the multi-objective problem. The
final optimal value will belong to an interval. Meanwhile, the output power of the swing generator
varies to respond to the uncertainty of wind and solar source power. An example of a low-voltage
MG with three distributed generators is considered with two cases: connecting to the utility grid
via the circuit breaker and via power controller.

Key words: Micro Grid (MG), optimal dispatching, right-hand-side interval
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