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TOM TAT

Bai bao nay thuc hién mdt dé xuit diéu khién du phong (PDSC) dya trén két qua chan doan an
ninh dong (DSP). Chan doan an ninh hé théng dién la viéc danh gia on dinh hé théng dién dua trén
céc bién dic trung trude sy ¢b, cac bién nay dic trung cho tinh trang hoat dong cua hé théng dién &
trang thai xac lap. Bai bdo ap dung tiéu chuan danh gia don bién dung giai thuat Relief dé danh gia
xép hang bién dic trung [1]. Phuong phap nay dung dé giam bién dau vao ding trong mé hinh chan
doan an ninh hé théng dién. Néu trang thai van hanh hién tai dugc danh gia khong 6n dinh, day 1a
thong tin gitp dua ra quyét dinh diéu khién phong ngira (PDSC). Bai bao ap dung giai thuat mo hoa
dd thi phu tai va chia dit liéu theo muc nang luong dé rat gon bd mau cho qua trinh tim diém lam viéc
6n dinh. Két qua kiém tra trén so d6 hé théng dién 4 may-10 bus.
Tiur khéa: mang noron nhén tao, chan doan an ninh hé théng dién, hé théng dién

ABSTRACT

The paper proposes a Preventive Dynamic Security Control (PDSC) based on Dynamic Security
Prediction (DSP). Dynamic Security Prediction is a systematic assessment of the stability of an
electrical system based on the pre-fault characteristic variables, which characterize the operation
status of the electrical system in the established state. The paper applies a unified evaluation standard
using the Relief algorithm to evaluate the characteristic variable [1]. This method is used to reduce
the input variable used in the system security diagnostic model. If the current operating status is
assessed unstably, this is information that helps to make a Preventive Dynamic Security Control
(PDSC) decision. The paper applies the fuzzy load histogram and energy divide to reduce the sample
for stable job find. The study is tested on 4M-10Bus power system network.
Keywords: neural network, dynamic security prediction of power systems, power system

L GIGI THIEU C(:,i mat diép da gé‘y énh’hu(mg nghiém trong dén
’ . nén kinh t€ ¢ nhi€u quoc gia trén thé gidi

Nganh céng nghi¢p dang phat trién da tao suc
¢ép 1én nganh cong nghi¢p nang luong phai cung
cap du cong suat dién. Kha niang phat dién s&
tang theo ty 1¢ gia ting s lwong phu tai. Viéc
truyén tai cong suat 1on thong qua ludi dién din
dén diéu kién van hanh cia cic duong day
truyén tai gin v6i gidi han 1am viéc. Ngoai ra,
ngudn du trir phat dién rit nho va thudng 1a cong
suat phan khang. Vi nhiing 1y do nay, cac hé
théng dién trd nén dé& bi nhiéu loan va mit dién
gdy thiét hai ning né [2], [3]. Tinh cap thiét da
tr& nén hién hiru khi nhitng nam gan day, cac su
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Trong Nhitng nim gan ddy, Do kha ning hoc
nhanh quan hé phi tuyén véo ra ctia cac diéu kién
van hanh hé théng dién nén mang noron ANN
(Artificial Neural Network) 1a phuong phap tiép
céan danh gia on dinh hé théng dién dugc nhiéu
nha nghién ctu quan tdm. Qua nghién ctru tai
lidu, dé tai da di tim hiéu, tham khéo nhiing cong
trinh ctia nhidu nha nghién ciru trong nude co
lién quan dén tmg dung mang noron danh gia 6n
dinh hé thng dién [4][5][6]. Két qua cho thay,
cac tac gia tap trung nghién ctru ky thuat xu ly



mau cho bai toan danh gia on dinh dong dua vao
bién dac trung sy ¢b [1]. Tuy nhién an ninh hé
théng dién c6 thé dugc chan doan sém trudce khi
su ¢ xay ra dya trén cac bién dic trung cua
trang thanh xac 1ap hé thong dién [1]. Khi do,
mot didu khién phong ngira s& gitp bao vé hé
thdng dién trude nhitng yéu td bat ngdy. Vi vay,
néu cuing liic két hop qua trinh chan doan an ninh
va danh gia on dinh hé thong dién thi hé thong
dién s& duoc bao vé tdt hon trude nhiing yéu to
nguy hiém. Nghién ctru duoc thyc hién trén hé
thong dién 4 may — 10 bus st dung phan mém
mo phong va tinh toan Matlab R2014a.

II. PHUONG PHAP NGHIEN CUU
1. Mang noron nhin tao

Mang noron nhan tao hoc quan hé dit liéu dau
vao va dau ra dé danh gia trang thai hé thong
dién. Dt lidu dau vao 1a cac bién dic trung trén
hé thong va dai dién cho cac ché d6 qua do hé
thdng dién bao gdm do thay doi cong suat phat,
do thay doi cong sudt tai, do sut dién ap tai cac
bus, d6 thay dbi cong suit phan bd trén cac
dudng day truyén tai. Dit liéu dau vao dugc phan
loai thanh hai trang thai 6n dinh/khong 6n dinh
dua trén quan sat mdi quan hé giita cac goc cong
sudt cia cic may phat dién trén hé thong dién.
Dit liéu déu ra dai dién cho mot trong hai trang
thai ctia hé thng 1a 6n dinh hodc khong 6n dinh.
2. Xay dung DSP
Quy trinh xay dung DSP duya trén k¥ thuat chia
dit liéu va mo hinh ctia mang noron don, sau doé
thém vao budc chia dir 1iéu.DSP duogc thuc hién
cu thé cac budce ¢ Hinh 1. Quy trinh d6 dugc tom
lugc nhu sau:
- Bude 1: Tao co sé dit liéu 6n dinh dong.
- Budc 2: Chon bién dic trung.
- Budc 3: Chia dir liéu
- Budc 4: Huan luyén ANN.
- Budc 5: Danh gia @6 chinh xac nhan dang ctia
ANN.
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Dir liéu dau vao

v

Chuén hoa dir liéu

v

Lua chon bién dac trung

Hinh 1: Quy trinh chan doan anh ninh hé thong
dién
2.1. Dit liéu dau vao

Dit liéu d4u vao phai bao quat cac ché do trén
hé théng va dai dién cho céc ché do qua do h¢
théng dién. D liéu dugc phan loai thanh hai
trang thai on dinh/khong on dinh dua trén quan
sat mbi quan hé giira cic goc cong suit clia cac
may phat dién trén hé théng dién. HE théng dién
6n dinh néu bat ky goc cong suat twong ddi cia
may phat thtr i &; so v&i may phat thir j &; khong
vuot qua 180°. Nguoc lai, néu goc cong suat
tuong dbi vuot qua 180° thi hé théng mét 6n
dinh.

Tiéu chudn dé danh gia 6n dinh la:
Néu: AG <1800 6 dinh

(1)
Néu: A5, >1800 khong 6n dinh

Nhiing trang thai dac trung cho trang thai van
hanh cta hé théng duogc goi la mau, mdi mau dit
liéu duge biéu dién dudi dang vector bao gém
mot s6 bién dic trung dugc biéu dién nhu sau
[5]:

X = [Vius, Pioaa, Priow]
Dit liéu dau vao s& dugc dua vé mot dang chuan
duoc quy dinh trudce, duge thuc hién theo cong
thire:

7 == @)
V6i: x;, z; 1a gia tri ban dau va gia tri chuan hoa
ctia bién didc trung thir i, m; 14 gia tri trung binh
cua dit liéu, or phuong sai chuan cua dit liéu.



2.2. Lwa chon bién dic trung
Lua chon bién dic trung dé loai bo nhitng bién
khong thich hop va/hodc nhitng bién thira ma
khong 1am anh huéng dén hiéu suat hoc.
Lwa chon bién dic trung c6 nhing y nghia rat
16n sau day:
- Giam s6 cam bién do luong thu thap sb lidu;
- Giam thoi gian tinh toan;
- Néang cao d9 chinh xac.
C6 nhiéu phuong phap lua chon bién dic trung
nhu: ham khoang cach Fisher, ham khoang cach
Divergence, giai thuat Relief, ... Bai bao ap
dung giai thuét chon bién Relief [6].
2.3. Chia dit ligu 7

bé viéc huan luyén va kiém tra mo hinh
chan doan khach quan va tong quat, tap dit licu
huan luyén duoc chia ngiu nhién thanh tap dir
liéu huén luyén (75%), kiém tra (25%).
2.4. Hm?'n luyén

beé tai ap dung MLPNN 3 16p véi 1 16p
ngd vao, 1 16p an va 1 16p ngd ra. Giai thuat hoc
va cdp nhat trong s6 duoc chon 1a thuft toan
Levenberg-Marquardt. Ham kich hoat 16p 4n va
16p ngd ra la ham tansig va purelin. Trong
Matlab, code ham mang newff dugc goi theo cu

net = newff(p,t,n);
Trong d6: p 1a vecto dir li€u ngd vao, t 1a

phap sau:

ngd ra muc tiéu, n 1a sé noron trong 16p 4n.

Két qua tinh toan ngd ra cta b phan loai
MLPNN 14 56 1 nén c6 sai s véi gia tri nhi phan
ctia ddu ra y d gan nhan. Bé quyét dinh ngd ra
ctia bo phan loai MLPNN, bai bao d& ap dung
luat s6 16n dé quyét dinh ngd ra ctia bo phan loai:
Néu ma hoa ngd ra {1} 1a 6n dinh, va {0} la
khong 6n dinh thi:

{Né’u y>05 - y=1 On dinh 3)
Néu y<0.5 — y=0 Khong on dinh
2.5. Danh gia d¢ chinh xdc nhdn dang

Phan trim d6 chinh x4c nhdn dang ctia mo
hinh trong huin luyén hodc kiém tra duoc tinh
trung binh trong k lan thuc hién. PO chinh xac
nhén dang cia mo hinh dwoc danh gia theo ty 1¢
phan tram huan luyén ding hoic kiém tra ding
va duoc xac dinh theo cong thuc (4).
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4)

Trong d6: R 13 tong s6 mau dung, S 1a tong
s6 mau.
3. D¢ xuit diéu khién dy phong (PDSC)
Khoéng gian lam viéc ctia h¢ thong dién 1a

%Correct Classification = %xlOO%

tap hop cac diém lam viéc 6 dinh va khong 6n
dinh. Cac diém lam viéc nay duoc chia thanh hai
vung dugc minh hoa nhu Hinh 2. Trong d6 ky
hi¢u S5, tugng trung cho cac diém lam viéc 6n
dinh, ky hiéu © tuong trung cho céc diém 1am
viéc mat 6n dinh. Khi khong gian lam viéc cua
hé théng dién roi vao vung on dinh, néu co su
¢d xay ra hé théng van duy trinh dugc trang thai
6on dinh. Nguoc lai & diém lam viéc mat on dinh,
néu sy cb xay ra s& gdy mat 6n dinh HTD. Qua
quan sat nhan thay khi khong gian lam viéc ctia
HTD roi vao diém méat 6n dinh, c6 thé diéu
khién dich chuyén khong gian 1am viéc ciia hé
thong dién vé ving 6n dinh s& dam bao an toan
cho HTD néu sy cb xdy ra. Viéc diéu khién diém
lam viéc vé ving 6n dinh c6 thé dua vao bo dir
liéu 6n dinh duoc luu trix. Ung v&i mau luu trix
thi kich ban diém lam viéc 6n dinh da dugc dinh
san, cho nén viéc thyuc thi duoc nhanh chong.
Qua trinh dich chuyén duoc thyc hién bang cach
tim diém lam viéc on dinh co khoang cach
Euclide ngan nhat t§i diém mat on dinh.
Diém lam viée

/ gén nhét

biém lam

Lop khong © lan
6§ dinhg 66 0 viéc mat on
' dinh

Hinh 2: Minh hoa diém 1am viéc 6n dinh
gan nhat.

3.1 Gié¢i han vung tinh toan

Giai thuat mo hoéa d6 thi phu tai duoc su
dung d¢ gidi han vung tinh toan tim dém lam
viéc 6n dinh trong viing mau cé cung mirc cong

suat phat véi di€ém mat 6n dinh.



Fuzzy logic dugc phat trién tir 1y thuyét
tap mo dé thuc hién 1ap luédn mét cach xép xi
thay vi lap luan chinh xac theo 16gic vi tir co
dién. Logic md c6 thé duge coi la mat ung dung
ctia 1y thuyét tip mo dé xir 1y cac gia tri trong
thé gidi thuc cho cac bai toan phuic tap. Ham
thanh vién M(x): R— [0,1] ctia tam gidc s6 mo
hoa M=(1,m,u) x4c dinh trén R thi:

X

m-l  m-1’
X u .
— — —— ifxe[l,u]

truedong hop khac

ifxe[l,m]
Mx) = Q)

o,

O day: 1 va m 1a gi4 tri tot nhat ctia cac sd
mo M, I va u la gia tri bién dudi va bién trén
tuong ung. Theo nguyén Iy mé rong Zadeh’s
cho hai tam giac s6 mo héa

M=(l;,my,u1) va

1\7]2 =(lo,mz,u2) (11 va 1, > 0)

Mz A

M,

I me I, lu; m; u;

d

Hinh 3: M5 hinh canh tranh giita M,-M
3.2 Tim miu dai dién cho chién lwge PDSC

Dua vao mo hoa dd thi phu tai, bai toan
tim diém lam viéc on dinh da duoc gidi han
trong viing mau c6 mirc cong suat tuong tng véi
vung diém lam viéc mat 6n dinh ban dau. Tuy
nhién, s6 lugng mau 6n dinh twong tng timg
mirc cong suat van con 1on nén viéc tim diém
lam viéc 6n dinh gdp phai hai kho khin sau day:
Thir nhét khéi luong tinh toan 16n lam t6n nhiéu
thoi gian, didu nay din dén cham tré khi dua ra
quyét dinh diéu khién (PDSC). Thir hai v6i khéi
luong tap mau 16n doi hoi nhiéu dung luong luu

trir dir liéu. Pé giai quyét hai van d& trén,
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phwong 4n rat gon mau dugc dé xuét. Trong dé
tai nay nguoi thuc hién st dung phuong phap
nang luong mau dé chia dir lidu thanh cac nhom.

Viéc chia nhém dir liéu nham muc dich
chia mot b dit li¢u dau vao c6 kich ¢& 16n thanh
nhiéu nhom dit liéu con nhé hon. Cac nhom dit
liéu con s& chtra cac mau c6 mirc ning luong gan
nhau. Cac miu thudc vé nhom dir liéu nay thi s&
khong thudc nhom dir liéu khac, vi mbéi mot mau
chi ¢6 duy nhat mot mirc ning luong [4]. Mot

(1344
1

mau dau vao thir dugc biéu dién nhu mot
dieém trong khong gian da chicu:
) Xn]

O day: x1, X2, ... , Xn la gia tri dai dién cho

xXi = [x1, X3, ...

cac bién trén hé thong dién nhu: (Vius, Pload, Pa,
Pfiow). Thi ning luong ctia mau E; dugc tinh todn
theo biéu thirc sau:

Ei= x4+ x2+ -+ x2 (6)

Sau khi mtrc ning ludng cho timg mau
dugc tinh toan, cdc mau c6 mirc nang lugng gan
nhau dugc xép chung moét nhom. Trong mdi
nhém, can xac dinh mdét mau 1am dai dién cho
nhom. Mau dai dién 1a tAm nhém hay mau co
muc nang lugng trung binh cua nhom. Vi du
trong Hinh 4, bd dir licu ‘m’ mau duoc chia
thanh 2 nhom, murc ndng lugng trung binh cho 2
nhom 14 Epi va Epa. Vi thé, b dit liéu ‘m’ mau
duoc gidm con 2 mau c¢6 mirc ning lugng 13 Epy
va Epo.

Mirc nang luong dic

Data A trung cho nhom dir liéu

m

Nhom 1

Nhom 2

esh

Bonin Buem Enax
Hinh 4: Chia dir li¢u theo murc nang lugng
B6 mau duoc chia theo mutrc nang lugng
nén viéc tim diém 1am viéc 6n dinh cling s¢€
dua trén mirc ndng luong cua dit liéu. Cu thé,

ncu diém lam vi¢c mat 6n dinh c6 mirc ndng



nam trong nhém nay thi diém lam viéc cua
HTD s€ dugc dich chuyén vé mau c6 mitc ning

dai dién trong nhom do.

III. KET QUA - THAO LUAN
1. Dit ligu dau vao 7

Bai bao tién hanh kiém tra d6 chinh xac
ctia mo hinh trén hé théng dién 4 may — 10 bus.
Hé théng gdm 4 may phat, 4 may bién ap, 6
dudng day truyén tai va 2 tai. Bon may phat
duoc két ndi tir bus 1 dén bus 4 trong d6 bus 2
dugc coi la bus Slack, 3 bus may phat con lai la
bus PV, 6 bus khong két ndi may phat 1a bus PQ.
Heé thong c6 2 cép dién ap khac nhau 1a 230kV
va 20kV. Hé théng dugc cho nhu ¢ Hinh 5.

n ®

g2 10 ¢

"I 3
T4 Area 2

4
G4 @
Hinh 5: M0 hinh h¢ thdng dién 4-may 10-bus

Dt li¢u dugc tao ra thong qua moé phong
offline trén phan mém Matlab, xét sy c¢b ngin
mach 3 pha can bang tai duong day lién ving
vai cac mue tai 90%, 100%, 110% tai co ban,
v6i thoi gian cit ngan mach cai dat 1a 3 chu ky
sau ngin mach. Két qua thu dugc tdp mau dit
liéu gdm 3200 mAu, trong d6 c6 1845 mau on
dinh va 1394 miu khéng on dinh,
Data(2400,800). Dit liéu dugc chuin héa vé
dang chuén ap dung theo cong thirc (2)

2. Lwa chon bién dic trung

Bién duoc biéu dién duéi dang vecto x=[ Vpus,
Pload, Priow]. TOng s6 bién dau vao 13 22 bién bao
gdm 10 bién dién ap tai cic bus, 2 bién cong suét
tac dung phu tai, 4 bién cong suat tic dung phat
va 6 bién cong suat tac dung phan bd trén dudng
day truyén tai

Sau khi da xép hang bién 6n dinh dong dic
trung st dung giai thuat Relief nhd két qua huan
luyén ANN véi su hd trg ctia phﬁn mém Matlab.
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Bai bao thyuc hién chon bién dic trung nhu trong
[3] va két qua tinh toan xép hang bién cua
phuong phap Relief dugc trinh bay & Hinh 6.

Relief Weight

o 5 10 15 20 25

Feature

Hinh 6: Xép hang bién theo trong s Relief

Thye nghiém thir sai huén luyén nhiéu 1an
v6i tap con bién khac nhau dé tim két qua t6t
nhat. Phan trdim do chinh x4c chan doan ciia mé
hinh trong huén luyén hoac kiém tra duoc tinh
trung binh trong 10 lan thuc hién. Ty 1€ huén
luyén dung hodc kiém tra ding dwoc xac dinh
theo cong thic (4). P9 chinh xac chan doan voi
s bién khéac nhau dugc thé hién & Hinh 7.

100

985k

oMy
e N
N
L
RS

% Nhin dang
S
o

. H : . A . 1
0 B B 10 12 14 16 18
S6 bién diu vio

Hinh 7: Két qua dénh gia Train, Test v6i
tap con bién khac nhau cho DSP

Bang 1: Két qua danh gia véi tap con bién
dau vao 1a 10 va 22 (DSP).

S6 bién 10 22
Train (%) | 99.6 99.8
Test (%) | 99.4 99.7

Dua vio két qua ¢ Bang 1 va Hinh 7, véi
sO bién dau vao 1a 10 cho ra két qua do chinh
xéc kiém tra dat 99.4%. Két qua nay cho thiy sd
bién dwoc giam 54% trong khi d6 do chinh xéac
chi giam 0.3%. Vi thé dé tai chon hé théng nhan



dang MLPNN véi s6 bién dic trung 12 10 nho
giai thuat chon bién Relief.
3. M hinh diéu khién (PDSC)
3.1. Di¢u khién phong ngira véi by miu ban
dau

Céc vung on dinh / khong 6n dinh duoc dai
dién boi cac mau tuong ung thé hién nhu Hinh
8. Ung v6i mdi ving 1am viéc, cac mau duoc

gan dia chi va luu trit vao b nhé nhu Hinh 8.

Hinh 8: Bién dién bang luu trir dit liéu

Nhim thuan tién cho viéc danh gia mo
hinh diéu khién phong ngira, nguoi thyc hién dé
tai chon ra mot diém van hanh mat 6n dinh. Vi
tri diém van hanh trong bd nhé 1a UU737 ¢6 to
hop cong sudt phat cap cho phu tai & 100% tai
dinh murc. Két qua chay mo phong diém lam
viéc mat 6n dinh khi c6 su cd xay ra tai vi tri
75% L1,L2 dugc thé hién nhu Hinh 9.

200

150F

100[

Géc rotor

501

150 200 250

Chu ky

0 2
0 50 100 300

Hinh 9: Cac dudng cong goc quay Rotor khi mat

on dinh gy ra.

100

G6 rotor

150 200 250 300

Chu ky

0 50 100 350

Hinh 10: Puong cong goc quay Rotor diém lam

viéc tim duoc khi co su ¢co
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Pé tranh nguy co mét 6n dinh, chién lugc
diéu khién PDSC dugc thuc hién. Diém viéc 6n
dinh gﬁn nhit dugc tinh toan ¢ vi tri trong bd
nh¢ 1a SS887. Két qua mo phong diém lam viéc
nay khi su ) xay dugc thé hién & Hinh 5.6.

Hinh 9, 10 cho thay chién lugc diéu khién
PDSC da phat huy dugc hi¢u qud, dam bao cho
HTD duy tri dugc 6n dinh khi gap su cd.

3.2 Giéi han vung lam viéc

Pé don gian trong tinh toan va diéu khién
nhu da trinh bay trong muc 3.1, thuc hién mo
hoa do thi phy tai nhu trinh bay ¢ Hinh 11.
Trong d6 bo mau duoc tach 1am 3 nhom, mdi
nhoém c6 muc cong suat dao dong trong khoang
+5% tai co ban. Két qua mo héa do thi phu tai
duogc trinh bay trong Bang 2.

Gia su phu tai dang van hanh 6 mtc 103%
tai co ban, két qua cho thiy p>ps do d6 muc tai
2 duoc lua chon. Két qua md héa bd mau on
dinh 1845 mau duogc chia thanh 3 muc duogc
trinh bay trong Bang 2.

B A

Muc 2

Muc 1

Muc 3

90% 100% 110%

P

Hinh 11: Mo hoa d6 thi phy tai
Bang 2 Két qua tinh toan md hoa do thi

phu tai
Gia tri % tai Mikc tii S6 miu
85%- 95% Miic 1 (90%) 720
95%-105% Miic 2 (100%) 666
105% - 115% Miic 3 (110%) 459

3.3 Tim miu dai dién cho chién lwge PDSC

Nham giam khéi lugng tinh toan, dé tai sur
dung phuwong phap ning lugng mau dé chia dir
liéu thanh cac nhém. Ap dung ham ning luong



cho ting mirc tai, nang luong cua tap dir liéu
duoc trinh bay ¢ d6 thi Hinh 5.8, 5.9, 5.10.

»
3

ng lugng (E)

Mic nd
w

1 100 200 300 400 800

Data

500 600 700

Hinh 12: Phan b mirc nang luong cua dit liéu
6n dinh Mirc tai 1

251

niing lugng (E)

Mic

1 100 200 300 400 700

Data

500 600

Hinh 13: Phan b mirc nang luong cua dit liéu
6n dinh Mirc tai 2

Miic ning lugng (E)

200 250
Data

1 50 100 150 300 350 400 450

Hinh 14: Phan bé mirc ning luong dit liéu 6n
dinh Murc tai 3

Cong suat & moi mirc tai sau mod hoa dd
thi phu tai dao dong trong khoang +5% gia tri
murc tai. Dua vao yéu t6 nay ngudi thuc hién dé
tai chia by dir liéu ra thanh hai nhom: Nhém 1
(Emin <Ex < Emean), Nhém 2 ( Emean < Ex < Emax).
Mau dai dién cho nhom dir liéu phai 1a mau cé
mirc cong suat phat 16n da bao phu cho cac
truong hop diéu khién. Chinh vi thé miu dai
dién cho nhom dir liéu s& 1a mau c6 mirc ning
luong cao cua nhom dit li€u. Cu thé két qua chia
nhom va chon mau dai dién duoc trinh bay trong

Béng 3.
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Béang 3: Nhom dir li€u trén tirng murc tai

Mikc tai Mic | S6 | Mikc niing
ning | miu | hrong cia
lwgng mau dai

dién
6.76
Murc Nhom | <E;< | 645 | 19.4 | Mg
tai 1 1 19.4
(90%) | Nhom | 19.4
2 <Ei<|75 319 | Ms2
31.9
Nhom | 5.5< 14.4
Mirc 3 Ei< 604 Ms3
tai 2 14.4
(100%) | Nhom | 14.4 23.7
4 <Ei<|62 Ms4
23.7
Nhom | 6.9 < 14.0
Mirc 5 Ei< 412 Mss
tai 3 14.0
(110%) | Nhém | 14.0
6 <Ei< |47 |21.1 | Mse
21.1

Sau qué trinh mo hoa do thi phu tai va tim
mau dai dién cho chién luge diéu khién PDSC,
két qua bd mau 6n dinh SS(1845) duogc thu gon
con 6 miu dai dién cho kich ban diéu khién.

Dé thuan tién cho viéc danh gia chién luoc
diéu khién PDSC, twong tng v&i mdi muc tai
nguoi thuc hién dé tai chon ra ba mau khong on
dinh c6 cac muc nang lugng max, mean, min.
Mtc niang luong cia cac mau dugc trinh bay
trong Bang 4.

Bang 4: Mau khong 6n dinh & 3 Mirc tai

Mic tai Murc nang luong
M max 29.2
Mitc tai 1
(90%) Mlmcan 15.22
M min 6,63
M2 max 22.62
Mic tai 2
(100%) M2 mean 13.21
M2min 5.1
M3 max 20.91
Mrc tai 3
(110%) M3mean 13.56
M3 min 6.81

Tién hanh kiém tra mo hinh diéu khién

phong ngira bang 9 dit liéu khong 6n dinh (Bang



4) trén co so dir liéu duogc diéu khién 1a 6 mé
hinh 6n dinh (Bang 3). Két qua diéu khién dugc
thé hién trong Bang 5

Bang 5: Két qua diéu khién phong ngira

Truée diéu khién Sau diéu khién
Piém lam | Téng cong [Piém lam| Tong cong
viéc mAt on | sudt tic | vécdich | suit tic
dinh dung chuyén vé| dung phat
phat(MW) MW)
M uin 2546 Ms;i 2550
M1mean 2571 Mg 2575
M1 max 2600 Ms; 2630
M2in 2656 Ms; 2661
M2mean 2784 Ms3 2793
M2 max 2823 Ms4 2830
M3min 2868 Mss 2890
M3 mean 2946 Mss 2953
M3 nax 2970 Mss 3018
4. Théo luan
TAI LIEU THAM KHAO

Thong qua danh gia tinh 6n dinh HTD sau
khi diéu khién PDSC & Bang 5 cho thdy muc
cong suat phat sau khi diéu khién PDSC da dam
bao cung cdp cho nhu cau phuy tai. Pong thoi
khéi lwong tinh toan dugc giam xudng 300 lan

so voi khong giam mau..

IV. KET LUAN

Bai bao nghién ctru dé xudt quy trinh chin
doan an ninh dong va dua ra duoc dé xuit diéu
khién phong ngira. Kiém ching hiéu qua ctia mo
hinh trén hé théng dién 4 may — 10 bus bang mo
hinh dé xuat. Két qua mang MLPNN duoc dung
cho mé hinh chan doan an ninh dong véi s bién
dau vao duogc chon 1a 10 nhd vao giai thuat
Relief. Ngoai ra, chién lugc diéu khién phong
ngura (PDSC) cling dugc trinh bay. Vi phuong
phap mo hoa @6 thi phu tai va chia dit liéu theo
murc nang luong da gitp rit gon bo mau 6n dinh.
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BAI BAO KHOA HOC
THU'C HIEN CONG BO THEO QUY CHE PAO TAO THAC SY
Bai bao khoa hoc cua hoc vién

c6 xac nhan va dé xuit cho dang cta Giang vién hwéng dan

Ban tiéng Viét ©, TRUONG PAI HOC SU PHAM KY THUAT TP. HO CHI MINH va TAC GIA
Ban quyén tic phdm da dwoc bado hd b&iLudtxudt banva LudtSé hiru tri tué Viét Nam. Nghiém
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