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Tom tat:

Bai bdo trinh bay phuong phap tai cau truc Iudi dién phan phoi (LDPP) s dung thuat toan toi uu
Runner Root Algorithm (RRA). Ham muc tiéu cla bai toan la gidam tdn that cdng suét tac dung trén
LDPP. RRA I3 thudt todn t6i uu mdi dugc phat trién 18y y tudng tir su' nhan gidng cla mdt s& loai
thuc vat ¢ than bo lan v6n sinh san qua cac d6t than va phat trién ré tai cac dot than dé hat nudc
va chét khoang. Hiéu qua clia phuang phap dé xuét dugc kiém tra trén LDPP 33 nit. K&t qua dugc
so sanh v@i giai thuat di truyén lién tuc (CGA), cuckoo search (CSA) va mot sd nghién clru da thutc
hién cho thdy RRA la phuong phap hiéu qua dé giai bai toan tai cdu tric.

T khoa:
LuGi dién phan phdi, ton that cdng suét, thudt toan t8i uvu runner root.
Abstract:

This paper presents a method to reconfigure distribution networks using the runner root algorithm
(RRA). The objective function is designed to reduce active power loss in the distribution network.
RRA is a newly developed optimal algorithm inspired by the propagation of a number of plant species
that have a cow stalk that spawns through the stem segments and grows roots at the stem
segments to absorb water and minerals. The effectiveness of the proposed method is tested on the
33-node system. The compared results with continuous genetic algorithm (CGA), cuckoo search
(CSA) and other methods in the literature show that RRA is an effective method to solve the
problems related to network reconfiguration.
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1. GIOI THIEU CHUNG suat. Tuy nhién, do van hanh & muc dién
Van hanh ho Tuéi dién phan phdi (LDPP)  &p thap va dong dién I6n, LDPP thuong
¢6 nhiéu wu diém so véi van hanh kin nhuy  ¢6 t6n that cong suat va do sut ap lon [1].
la d dang bao vé ludi, dong sw ¢b nho, d& Vi vay, giam ton that cong suit trén
dang diéu chinh dién &p va phan bd cong  LDPP la mét trong nhiing nhiém vu quan
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trong trong van hanh LDPP. Trong do, tai
cau trac LDPP 1a mot trong nhitng bién
phap hiéu qua dé giam ton that cong suat
do n6 khdng yéu cau chi phi dau tu trang
thiét bi ma n6 duoc thuc hién théng qua
viéc thay d6i trang thai cac khoa dién trén
LDPP.

Bai toan tai ciu trac LDPP duogc dé xuat
lan dau vao nam 1975 boi Merlin va Back
[2]. Trong nghién cau nay, k¥ thuat toi uu
nhanh va bién duoc st dung dé xac dinh
cau tric ludi co ton that bé nhat. Ban dau
tat ca cac khoa dién duoc dong lai dé tao
thanh Iudi dién kin, sau do cac khoa dién
lan luot dugc mo dé khdi phuc lai cau
trac hinh tia. Civanlar va cong su [3] st
dung phuong phap trao d6i nhanh dé giam
tén that cong suit dua trén viéc chon lra
cac cap khoa dién. Y tuong cua phuong
phép la trong mot vong kin, mot khoa
dién dang mé s& dugc thay thé bang mot
khoa déng dé giam ton that cdng suat.
Khoa duoc chon 1a khda co mic giam tén
that cong suat Ién nhat. Shirmohammadi
va Hong [4] dé xuat phuong phap tai ciu
trdc giam ton that cong suat dua trén
phuong phap cua Merlin va Back. Trong
phuong phap nay, trén moé hinh mang
thuan trs, ban dau tit ca cac khéa dién
dugc déng lai sau d6 lan luot cac khoa
dién c6 dong dién bé nhat duoc mod cho
dén khi Iugi dién tré thanh hinh tia,
Nhimg phuong phap trén c6 dic diém
chung 1a dua trén cac tiéu chuan ky thuat
va khong str dung bat ky thuat toan téi wu
nao nhung cb gang tim ra mot giai phap
t6t bang cac quy trinh k¥ thuat. Sau hon
ba thap nién thu hat sy quan tm cua cac
nha nghién ctu cung vai sy phat trién

manh mé cua khoa hoc k¥ thuat may tinh,
cho dén nay nhiéu phuong phap heuristic
tbng quat di duoc 4p dung dé giai bai
toan tai céu trac LDPP va da dat dwoc
nhiéu két qua nhu giai thuat di truyén
(Genetic Algorithm - GA) [5]-[7], thuat
toan t6i wu bay dan (Particle Swarm
Optimization - PSO) [8]-[10]. Ngoai ra,
trong nhitng nim gin day mot s6 thuat
toan tdi wu tong quéat mai dugc phét trién
cling da duoc ap dung thanh cong khi giai
bai toan tai ciu trac nhu thuat toan phao
hoa (Fireworks Algorithm - FWA) [11],
thuat toan tim kiém Tabu cai tién
(Improved Tabu Search - ITS hay
Modified Tabu Search - MTS) [12], [13],
thuat toan tim kiém hai hoa (Harmony
Search Algorithm - HSA) [12], thuat toan
canh tranh dé qudc cai tién (Improved
Adaptive Imperialist Competitive
Algorithm - IAICA) [14]. bay la nhiing
phuong phap thuong tiép can ngau nhién
ma khéng c6 cac yéu cau dic biét nhu
tinh lién tuc caa ham muc tiéu va hiéu qua
trong viéc xu ly cac bai toan téi uu c6
rang buoc [15]. Tuy nhién, ddi voi cac
thuat toan heuristic téng quat thi van dé
can quan tam 1 ching c6 thé roi vao cuc
tri dia phuong thay vi toan cuc va mot s6
thuat toan lai yéu cau mot sé luong Ion
cac thdng sé can diéu chinh trong qua
trinh thuc hién. Vi vay, trong linh vuc
nay, bai toan ngan ngua su hoi tu s6m vao
cuc tri dia phuong cua cac thuat toan
heuristic tong quat thu hat duoc nhiéu su
quan tam cua nhiéu nha nghién ctu [15].

Thuat toan RRA la mot thuat toan
heuristic tng quat méi duoc phat trién
lay ¥ twong tir sy nhan gidng cua mot sb
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loai thuc vat co6 than bo lan. Trong tu
nhién, thuc vat co than bo lan sinh san
qua cac d6t than va phat trién ré tai cac
d6t than dé hut nudc va chat khoang [16].
RRA hoat dong dya trén hai co ché riéng
ré phuc vu cho viéc khai pha va khai thac.
Dé tim kiém khai ph4, RRA duoc trang bi
hai cong cu bao gém cac budc nhay ngiu
nhién cua cdy con so véi cdy me va co
ché khoi dong lai thuat toan. Cong cu dau
tién gidp RRA di chuyén dén cac diém
khac nhau trong khoéng gian tim kiém,
cbng cu thtr hai gitp RRA tang co hi tim
kiém duoc diém tdi wu toan cuc. Dé thuc
hién tim kiém khai thac, RRA ciing dugc
trang bi hai cong cu bao gom co ché phat
trién cua ré 16n va ré nho va co ché chon
loc cac c& thé wu ta. Cong cu dau tién
gilp RRA tim kiém khong gian xung
quanh giai phap tdi wu nhat, trong khi d6
cong cu thir hai dam bao rang giai phéap
t6t nhat cua thé hé nay duoc truyén qua
thé hé sau. Trong [16], RRA di cho thay
nhitng dic diém vuot troi so véi PSO,
Differential Evolution (DE) va thuat toan
dan ong nhan tao (Artificial Bee Colony -
ABC). Bai bio niay RRA duoc dé xuat
giai bai toan tai ciu tric giam ton that
cong suat trén LDPP. Hiéu qua cia RRA
cho bai toan tai ciu trac dugc kiém tra
trén LDPP 33 nut. Két qua thu duogc tir
RRA dugc so sanh véi cac phuong phap
st dung giai thuat di truyén véi bién lién
tuc (Continuous Genetic Algorithm -
CGA), giai thuat cuckoo search (cuckoo
search algorithm - CSA) va cac nghién
ctru da thyc hién.

2. MO HINH BAI TOAN
Tén that cong suit (AP) cua cau trac ludi
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X™ duoc xac dinh bang tdng tdn thit cong
SuAt trén cac nhanh:

PP +Q}
AP = ¥NPT R, x ( 3 )

1)

Trong do, Ny la téng sd nhanh trén ludi
phan phdi. R; 1a tong tré cua nhanh thi
ith. P; va Qi lan luot & cong suat tac dung
va phan khang trén nhanh i, V; 1a dién &p
cudi nhanh i™.

Qua trinh tai cAu tric phai thoa man cac
diéu kién rang bugc:

e Gidi han dién ap cac nat va dong dién
trén cac nhanh: Trong sudt qué trinh thuc
hién tai cdu truc, cac rang budc vé van
hanh phai dugc dam bao:

Vmin,cp < V] < Vmax,cp (2)
@)
Trong do, V; va I; 1a dién &p tai nat j va
dong dién trén nhanh i

0< Ii < Imax,cp,i

e Céu trac lu6i hinh tia cia LDPP: Do
LDPP luén duwoc van hanh hinh tia, nén
day dugc xem nhu mét trong nhirng rang
budc dang thic cua bai toan. Trong rang
budc nay, tat ca cac nut tai phai duoc cap
dién va cau trdc van hanh hinh tia phai
duoc duy tri.

3. TAl CAU TRUC LBPP GIAM TON
THAT CONG SUAT SI DUNG RRA

Buwéc 1: Lyra chon thdng sé

Tuong tu nhu cac thuat toan tdi wu khac,
mot s6 thdng sb diéu khién can duoc chon
nhu quan thé cdy me (N), s6 bién diéu
khién hay cac khoa dién mo (dim), sé
vong lap 16n nhat (itermac). Ngoai ra, RRA
can c6 mot sé thdng sd nhu do dai coa
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than (dr), d6 dai cua ré (d,), sé vong lap
dé khoi dong lai giai thuat (Stallpa), su
thay ddi twong ddi cua gia tri ham thich
nghi trong hai vong lap lién tiép (tol).

Buréc 2: Khdi tao ngau nhién c&c cay me

Trong qua trinh tai ciu trac LDPP st
dung RRA, mdi cdu trac hinh tia duoc
xem nhu mot cdy me (X,,,). Moi cay me
thé hién mot vector giai phap cua céac bién
duoc cho nhu sau:

Xmo = [XIJXZJ "'JXdim] (4)

Trong d6, Xi,X5,..,Xqm la cac khoa
dién duoc ma hoda boi tha tu cua chung
trong cac vong co sO 1M 2™ va vong
dim™. Gia tri cua Xi 13 mot sé nguyén nam
trong khoang tir mot dén kich thuéc cua
vector vong co s& i

Vi vay, bat dau giai thuat quan thé cay me
duoc khai tao ngau nhién nhu sau:

Xmok = fT[Xl,d + 7. (Xh,d - Xl,d)] (5)

Véoi X;q=1 va X4 kich thuéc cua
vector vong co s& d™; r 13 s6 ngau nhién
trong khoang [0, 1]; k = 1+N; d = 1+dim.
fr 1a ham lam tron sé vé sb nguyén gan
nhét.

Buéc 3: Tao ra c4c cay con

Tai mdi vong l3p, ngoai trir cdy me dau
tién trong quan thé mdi cay me khac sinh
ra ngau nhién mot cay con (X,4,). Cay me
dau tién trong quan thé duoc thay thé boi
cay con tét nhat cua vong lap trude do.

Xda,k(i) =
{Xda,best(i - 1) k=1

fr[Xmo,k(i) + dru.T], k=2,...,N (6)

Tir quan thé cay con, cac diéu kién rang
budc dugc kiém tra va gia tri ham thich
nghi cia mdi cay duoc tinh va cay con c¢6
ham thich nghi tét nhét tai vong lap hién
tai duoc tim théy va duoc goi 1a (Xgapest
(1)).

Buéc 4: Tim kiém cuc bé véi bude 1on va
nho

Muc dich ctua budc nay la sinh ra nhirng
cay con mai xung quanh cay tét nhat va
cap nhat cay tt nhat. Trong budc nay, hai
tha tuc tim kiém cuc bo dugc thuc hién,
thu tuc thir nhat tao ra cac con véi khoang
cach 1on tir cay tot nhat dén cac cay con
méi duoc thuc hién truéc va thu tuc thi
hai tao ra c&c con véi khoang cach nho tur
cay tét nhat dén céc cay con méi dugc
thuc hién sau. Tuy nhién, hai thu tuc nay
khong duoc 4p dung cho tat ca cac vong
Iap ma nd phu thuéc vao su so sanh gitra
gia tri tol va chi sb cai thién tuong ddi RI
duoc tinh toan nhu sau:

R] — f(Xda,best(i_1))_f.(Xda,best(i)) (7)
f(Xaapest(i—1))
TI‘OIlg dO, f (Xda,best(i - 1)) va

f (Xaa.pese () lan luot 1a gid tri thich nghi
cua cdy con tét nhat cua vong lap truéc va
vong lap hién tai.

Khi RI 16n hon tol, qué trinh tinh toan s¢
di chuyén xubng budc 5 dé tiép tuc qua
trinh tim kiém toan cuc. Nguoc lai, hai
tha tuc tim kiém cuc bd s& lan luot dugc
thuc hién dé cap nhat cay con tét nhat
nhu sau:

Tim kiém cuc bo véi bude 16n: Tha tuc
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nay nham tao ra dim cay méi bang cach
stra lan luot tirng phan tir cua cay con tot
nhat hién hiru nhu sau:

Xpe,d =
fr[vec{l, w1+
dru- Ta, 1) '1}- Xda,best(i)]

Voivec{l,..,1+d,y.141,..,1}

la vector véi tat ca cac phan tir bang mot
ngoai trir phan tir dy duoc cho bang
1+ d,,.74 VOi Ig 12 86 ngau nhién trong
khoang [0,1].

(8)

Tur dim cdy con mai dugc tao ra, gia tri
ham thich nghi cia mdi cay dugc tinh
toan. Cudi cung, cay tét nhat (Xgapes)
dugc cap nhat lai néu trong dim cay con
méi c6 cly co gia tri ham thich nghi t6t
hon cay con tét nhat hién hitu.

Tim kiém cuc bd voi bude nho: Tuong tu
nhu tha tuc tim kiém cuc bo véi buée 16n,
trong budc nay dim cdy con mdi ciing sé
duoc tao ra nhu sau:

Xpe,d =

fr[vec{l, o1+

dro- Ta 1» 11}- Xda,best(i)] (9)
Luu ¥ rang d,., trong biéu thac (8) duogc
thay thé bang d,, trong (9). Trong d6 d,,
nhé hon nhiéu $0 V3i d.,.

Tuong tu, tir dim cdy con mai dugc tao
ra, gia tri ham thich nghi caa mdi cay
duoc tinh toan. Cudi cung, cay tét nhat
(Xdapest) duoc cap nhat lai mot 1an nita.
Buéc 5: Tao ra cac cay me cho thé hé sau

Tai giai doan cudi caa mdi vong lap, quan
thé cay me sir dung cho thé hé tiép theo
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dugc chon gitra cac cay con sinh ra ¢
buéc 3 va cdy con tét nhat st dung
phuong phéap banh xe roulette.

Su thich nghi cua cac cay con dugc tinh
toan nhu sau:

f (Xcll(a(i)) =

1
1
a+f(Xcli<a(l'))_f(XlIica,best(i)) ( O)

Trong d6 a 1a mot hang s6 dwong nho.

Xac suat mot cay con k™ duoc chon cho
thé hé sau dugc xac dinh bang biéu thic
(11). Khi d6, phuong phap banh xe
roulette duoc sir dung dé chon céac cay me
tir cAc cay con trén.

F(xk®)

" S (10) v

Pk
Buwdéc 6: Thoat khoi giai phap cuc tri dia
phuong

Pé tranh maot giai phap cuc tri dia phuong
ma thuat toan c6 thé bi bay vao, mét bién
dém s& duoc ting mot don vi néu sy cai
thién caa ham thich nghi cua cay tot nhat
gitta hai vong lap lién tiép nho hon tol,
nguoc lai bién dém nay s& duogc dit bang
khong. Néu gia tri cua bién dém bang
Stallnax, thuat toan sé duoc khoi dong lai
bang cach khai tao ngau nhién quan thé
cay me tuong tu nhu ¢ budc 2 nguoc lai
thuat toan s& di chuyén dén budc 3.

Buée 7: Piéu kién ding gidi thudt

Qua trinh tao ra cay con tir cady me va qua
trinh cay con trg thanh cay ciy me lan
luot dugc thuc hién cho dén khi sé vong
lap (iter) dat dén sé vong lap 16n nhat
(itermax). So dd cac budc thuc hién cua
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phuong phép tai cdu trac LDPP sir dung
thuat toan RRA dugc trinh bay ¢ hinh 1.

- Nhap théng s LDPP
- Thiét 1ap: N, dim, tol, Stallna, dw, Ao, it€max
2

- Khéi tao ngéu nhién quan thé cay me

-batvonglapi=1

- Chon giéa tri ban dau Fbest, I6n

>

[ Taoracaccaycontcayme |

A 2

Giai bai toan phan bd cong suét

Tinh gia tri ham thich nghi clia cac cay con

h 2
[ Tim cay con t&t nhat (Xga pes (1) |
v

- Tinh gia tri ham thich nghi ctia cay con tét nhét tai
hai vong 13p (i-th) va ((i-1)-th)
- Tinh toan chi sé RI

bung @

- Tao ra dim cay méi ttr dy,
- Tao ra dim cay méi tir dy,
v

- Giai bai toan phan bd cong suét
- Tinh gia tri ham thich nghi ctia cac cay con méi
v
| Cép nhat cay con tt nhat Xa pes () |

Ta
<

Sai

Tao ra cay me tr cac cay con str dung phwong
phap lwa chon banh xe Roulette
v

[  CapnhatlaingsdRI |

—Ri<o—"*
bung

[Count=0]

[ Count = Count + 1]

Count > Stallya
Pung

| Khdi tao ngéu nhién quan thé cay me |

K&t QUA: Xaaes: (CAU hinh LDPP co ham muyc tiéu tét nht) |
Két thuc

Hinh 1. So d6 cac bwéc tai ciu tric LDPP
str dung RRA

4. KET QUA TiNH TOAN

Bai toan tai cu trdc giam ton that cong
suat dua trén RRA duoc kiém tra trén
LDPP 33 nat. Chuong trinh tinh todn

dugc xdy dung dudi dang “filem” va
chay tir “Command Window” cta phan
mém MATLAB trén may tinh c6 ciu tric
Intel Core i3 M 330 @ 2.13GHz, 1 CPU,
2 cores per CPU, Motherboard Aspire
4740, 2GB DDR3 RAM, Hard Drive
ST9250320AS (250GB), Windows 7 SP1
(32-bit). Thong sb cua RRA sir dung tinh
toan 1a s6 cdy me N = 20; vong lap 16n
nhat iter,,, = 150; sy thay d6i tuong
dbi gia tri ham thich nghi tét nhat trong
hai vong lap tol = 0.01; s6 vong lap dé
khoi dong lai thuat toan Stall,,,, = 50.
Do bai s6 lwong khéa mo ban dau trén
ludi 33 1a 5 nén kich thudc cua vector giai
phép cua hé thong duoc chon 1a dim = 5.

LDPP 33 nut véi 37 nhanh, 32 khoa dién
thuong dong va 5 khoa dién thuong mé
duoc sir dung dé kiém tra phuong phap dé
nghi. Thong s dudng day va phu tai cua
hé théng dugc sir dung trong [17] va so
dd6 don tuyén cua hé théng duoc mo ta
nhu hinh 2. Ngoai ra, ton that céng suat
ban dau, dién 4p nut thap nhat va dong
dién dinh muc cua cac nhanh lan luot 1a
202.69 kW, 0.9131 p.u va 255 A.

26 27 28 229 30 31 32 33

22

25 34

9 10 11 12 13 14

o—6
8 V9 V10Tl

15 16 17 18

o—0
15716 7 17

o—o
127 13714

19 20 21722
& & &
v ar 35

Hinh 2. LDPP IEEE 33 nut
Ngoai ra, ¢& dam bao su cdng bang trong
so sanh, hai phuong phap tai ciu tric su
dung thuat toan di truyén véi cac bién lién

S6 22



TAP CHi KHOA HOC VA CONG NGHE NANG LUQONG - TRUONG DAI HOC PIEN LUC

tuc CGA [18] va thuat toan tim kiém CSA
[19] duoc thuc hién trén cung mot may
tinh. CGA dua trén co ché chon loc tu
nhién sir dung bién sé thuc 1a mot thuat
toan heuristic tong quat ndi tiéng va no
phi hop voi bai todn ma cac bién diéu
khién 1a lién tuc. CSA la thuat toan méi
duoc phat trién lay y tuong tir dic diém
sinh san ky sinh cua mét sé loai chim tu
ha. Ca hai thuat toan da dugc ap dung
thanh céng vao cac bai toan tai ciu tric,
trong d6 CGA da dugc su dung trong cac
nghién ctru [20], [21], [22], [23] va CSA
cling da chung minh dugc kha nang cua
minh trong cac nghién cuu [24], [25]. Cac
thong sé diéu khién cua CGA va CSA
duogc cai dat trong pham vi cho phép va
gid tri tdi wu nhit duoc lwa chon qua
nhiéu lan thuc hién. Két qua, ti 1& chon
loc tu nhién va ti 1& dot bién caa CGA lan
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luot dugce xac dinh 1a 0.5 va 0.2 trong khi
dbi voi CSA, xéc suat phét hién trang la
trong t6 cua chim chu 14 0.2. Céc théng sé
khac cua hai thuat toan nhu kich thudc
quan thé, kich thuéc vector bién diéu
khién va s vong lip 16n nhit dugc chon
tuong tu nhu RRA.

Hiéu qua cia phuong phap dé xuét dugc
trinh bay trong bang 1. Ton that cong
suit trén hé thong da giam tir 202.69 kW
trong céu trac ban dau xudng 139.55 kW
trong cau trdc tdi wu. Dién &p nit thap
nhat ciing dugc cai thién tir 0.9131 p.u.
dén 0.9378 p.u. Bang 1 ciing cho thdy,
két qua thuyc hién bang RRA bang voi
két qua thuc hién tir cac phuong phap
HBB-BC [26], MOIWO [27], HSA [28]
va PSO [29] nhung tét hon két qua thuc
hién bang cac phuong phap ACO [30] va
FWA [11]".

Bang 1. Két qua RRA véi CGA va CSA trén LDPP 33 nat

Ham thich nghi \/ong lap hoi tu | Thoi gian

Phﬁgng Khéa mé tinh toan
phap Max | Min | Mean | STD | Mean | STD (s)
RRA 7,14,9, 32,37 | 139.55 | 139.55 | 139.55 | 8.6e-14 | 38.10 | 21.34 48.17
CGA 7,14,9,32,37 | 146.19 | 139.55 | 139.78 | 1.2121 | 54.63 | 29.86 39.26
CSA 7,14,9, 32,37 | 140.28 | 139.55 | 139.58 | 0.1328 | 83.63 | 34.25 72.58

Dién &p cac nat sau khi thuc hién tai ciu 1

tric dugc cho & hinh 3. Hinh vé cho thdy .

dién 4p tat ca cac nit da dwoc cai thien =

dang ké sau khi tai ciu tric. Hé s mang ... R

tai trén cac nhanh trén LDPP 33 nut duoc 09 . . . . . P

& hinh 4 cho thay khong c6 nhanh nao vi
pham rang budc vé dong dién.

Hinh 3. Bién dd dién ap trwéc va sau tai cau tric
trén LDPP 33 nat
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Téi cdu hinh

20 <
Nhanh 30 Ban dau

Hinh 4. Hé s6 mang tai trén cac nhanh trwéc
va sau tai cau truc trén LDPP 33 nuat

Dé so sanh RRA véi CGA va CSA, bai
toan tai ciu tric dugc chay 50 lan doc 1ap.
Gia tri 16n nhat, nho nhit, trung binh va
do léch chuan cia ham thich nghi ciing
nhu vong 1ap hoi tu dugc so sanh ¢ bang
2. Tir bang 2 cho thay, két qua thuc hién
bang phuong phap dé xuit tét hon hai
phuong phéap so sanh & gia tri vong lap
hoi ty. Mac di ca ba phuong phap déu tim
duoc gia tri ham thich nghi nho nhit va
gia tri trung binh caa ham thich nghi cua
ba phuong phap gan bang nhau. Tuy
nhién, s6 vong lap hoi tu trung binh cua
RRA 1a 38.1, trong khi d6 d6i voi CGA
va CSA lan lugt 12 54.63 va 83.63.

=—Dic tuyé&n hoi tu trung binh cla CGA
=—Dic tuyé&n hdi tu trung binh clia CSA | 1405

)
IN]
S

=——Djc tuy&n hdi ty trung binh clia RRA
=*+=Dic tuyén hoi tu nhé nhit cia CGA 140
=*+*Dic tuyén hdi tu nhd nhit cia CSA
=*+*Djc tuyé&n hoi tu nhé nhit cia RRA

)
S
=]

139.5

@
S

Gid tri ham thich nghi

>
S

N
S
T

S& vong lip

Hinh 5. Pac tinh hoi tu cia RRA, CGA va CSA
trén LDPP 33 nut trong sau 50 1an chay

V& thoi gian tinh toan, RRA mit 48.17 s
dé giai bai toan, cham hon CGA 8.91 s va
nhanh hon CSA 24.41 s. Mic d0 mét
nhiéu thoi gian tinh toan hon so Vi
CGA, nhung 10 rang thoi gian tinh toan
trén duoc tinh cho 150 vong lap trong khi
d6 RRA hdi tu sau 39 vong lap nhung
CGA hoi tu sau 55 vong lap. Bac tinh hoi
tu trung binh va nho nhit cia RRA, CGA
va CSA trén hé théng 33 nut dugc cho
trong hinh 5 cho thiay duong dac tinh
trung binh cia RRA ludn thap hon CGA
va CSA.

Bang 2. Két qua RRA véi CGA va CSA trén LDPP 33 nat

th’mg Chéams Ham thich nghi \Vong lap héi tu '[irrw]é;]i t%i;?
phap Max. | Min. | Mean | STD | Mean | STD | (s)
RRA | 7,14,9,32,37 | 139.55 | 139.55 | 139.55 | 8.6e-14 | 38.10 | 21.34 | 48.17
CGA | 7,14,9,32,37 | 146.19 | 139.55 | 139.78 | 1.2121 | 54.63 | 29.86 | 39.26
CSA | 7,14,9,32,37 | 140.28 | 139.55 | 139.58 | 0.1328 | 83.63 | 34.25 | 7258

5. KET LUAN Phuong phap dé xuat di duoc kiém tra

Trong bai b4o nay, thuat toan RRA da
duoc ap dung thanh cong dé giai bai toan
tai cau trac LDPP. Ham muc tiéu caa bai
toan 1a giam ton that cong suat tac dung.

trén hé théng 33 nat. Két qua tinh toan
cho thay cht luong giai phap thu duogc co
chat luong tét hon so voi thuat toan CGA
va CSA vai gié tri 16n nhét, trung binh va
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do léch chuan caa ham thich nghi trong  voi s6 vong lip nho hon nhiéu so véi
50 lan chay doc lap bé hon so voi CGAva  phuong phap CGA va CSA. Vi vay day la
CSA. Ngoai ra, phuong phap RRA c6 kha  ¢6ng cu tiém ning va hiéu qua dé giai bai
ning tim duoc cAu tric van hanh LDPP  toan tai ciu trac LDPP.
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ndm 2012; nhan bang Tién si nganh ky thuat dién ndm 2018 tai Trudng Pai hoc
Su pham Ky thuat Thanh phd HG6 Chi Minh. Hién nay tac gia cong tac tai Trudng

= Dai hoc Cong nghiép Thanh phd H6 Chi Minh.
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Linh vuc nghién ciu: Iugi dién phan phdi, Iugi dién truyén tai, nang lugng tai tao.
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nhan bang Thac si ndm 2010 tai Trudng Dai hoc Bach khoa Ha Noi; bao vé luan
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phan phoi, tu dong hoa hé thong dién, Iudi dién phan phai.
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