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TOM TAT:

bién 4p va in $ la hai thdng & quan tong anh hrong dén viéc duy trién dinh aia he
thdng dién. Bai bao nayié xuit pheong phap sa i tai dua trén én s vadién ap. Mrc do
nhidu loan duoc woc tinh king cach 8 dung Hc do thay doi tan &5, va xacdinh i tri, &
luong i bi sa thi tai mdi thanh gépda duoc quyét dinh dra tréndod nhay dién ap tinh toéan
tai mdi vi tri tai & ché do xac Bp. Trongthi truong dién canh tranh, B théng KB tro quyét
dinh sa thi hay khong sa #i tai 1a cin thiét dé tim ra hrong kinh € phuc wu cac ph tai
quan tpng VGi ngudon cung @p co gbi han trongdiéu kién sr bat 6n dinh khac nhau. \éc ra
quyét dinh ki anh hrong lon boi gidi han vé ngwn, gia thanh phatién, va kk nang truyén
tai hién tai cua ludi. Chuong trinh sa thi phu tai trong bai bao nay d& xuit pheong phép sa
thai tai cO xétdén tim quan tong aia phu tai, Uit dau tw/don vi phu tai, va cacdiéu kien
rang bwc dya trén that toan phan tichéhthdong phan ép AHP dé xu ly khi hé théng c6
nhiéu loai phu tai khac nhau.

ABSTRACT:

Voltage and frequency are the two important paramsetffecting the maintenance of the
power system stability. This paper presents theal lshedding methodology based on
frequency and voltage. The level of disturbancestsmated by using the rate of frequency
change, and determine the location, number of Icdd=] at each bus is determined based
on the calculated voltage sensitivity at each lousteady state. In the competitive electricity
market, load shedding/not shedding Decision Suppgstems are needed to find economical
ways to serve critical loads with limited sourcesder various uncertainties. Decision -
making is significantly affected by limited enemgyurces, generation cost, and network
available transfer capacity. The load shedding pang taking into account the importance
and position of the load, investment rates per loat, and the constraint conditions based
on Analytic Hierarchy Process (AHP) algorithm taoopess when the system there are many
different types of load.

Key words:Load shedding, voltage sensitivities, AHP, Lineergram.

. GIOI THI EU uu éin xétdén cac chtiéu kinh € va ém quan

Hai théng é quan tpng ntit phai theo doi
trong k¢ théng dién ladién ap vain £ hé thong.
Néu cac may phadién trong & théng khong
cung dép du céng sat tai can thiét, thi tin & hé
théng bit dau giam, va khi ét ca cac kém soat
sin c6 khong th duy tridn dinh tin & hé théng
dién, sa thi phu tai s¢ dugc ar dung nhr la
phuong sach cbi cung dé phuc hdi lai tin &
trong gbi han dinh mrc. Viéc sa thi phu tai tdi

trong aia phu tai.

Mic du thanh céng mac do nhit dinh, cac
phuong phap sa #i phu tai truyén thing dra
trén cac ole sa thi tai dudi tin $ haic dién ap
c6 nhing nhrgc diém nhr sau: chh xem xét g
suy giam tin 5, haic dién ap trong B thong,
trong cac twong hop nay Kt qua thuong kém
chinh xéac; & luong Mt budc tai sa thi déi khi
lon, né gay ra sa dhtai qua mic, cac & hoach



khéng c6 s linh haat dé ting $ luong cac lndc
sa thii tai [2], [3]. Nham ting héu qua sa thai
tai, mot s6 phuong phéap sa i tai dua trén én
sb, dién ap vaddo nhay QV tai cac thanh gopai.

Tuy nhién, taong hop nay 6c do xu ly chuong
trinh gii thuat twong déi cham [1].

Thuat toan sa thi tai dé xuat dudi day ntim
muc dich sa thi phy tai tdi uu dua trén &n g,
do nhay dién ap 4i cac nat, cé xétén tim quan
trong aia i, suit dau tu/don vi phu tai va cac
diéu kién rang bac nhim giai quyét nhirng han
ché cua cac nghiénitw truge day.

Il. PHUONG PHAP TIEP CAN
II.1. Chwong trinh sa thai phu tai dua trén
tan s vadd nhay dién ap

Chuong trinh sa thi tai d& xuat két hop hai
tham $: tin $ vado nhay dién ap ai thanh gop
dua ra 8 luong va \ tri cua i phai sa thi [1].

Budc dau tién la xacdinh cac phong trinh
chuyén dong aia rotor:

2H g dfy
f, dt
O day: Hyg la hing $ quan tinh tong duong
cia caAc may phéatpfa tin $ danhdinh aia ¢
thong, Rifr la do chénh éch gira cong séit phat
va cong shit phu tai; Ppn 1a cong shit co cua n
may, R la cdng st dién aia n may phat.

Budc tiép theo tinh toan dv/dté quyét dinh
tha tu sa thi. Thanh gop ¥i d6 lon dVv/dt bn
nhat duoc liét k& & diu danh séch va sald xép
theo thr tu giam din. Cac plong trinh cho
cong sét phan khang, cong i tac ding, vado
nhay dién ap la:

n
R =Y |Y%Y;|cos@; - 4))
=1

:Pmn_P

en

(2.1)

Pd|ff

2.2)

Q =) [VVY;[sin@; - 6;) (2.3)
=1
ar =3y ¥lcosg) + Y MK[sinG; -6)  (24)
j=1

j#
Véi: P, Q 1a cong sht di vao nut thi i; V;, V; 1a
dién &p fi nat thi i va j; Y 1a ma tén tng din
nat; g; la do chénh éch goc phatadién ap i i
va j; 6;1a goc phaga ng din doan ij.
Do nhay dién ap @a trng thanh gép soov
tbng do nhay dién ap:
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v, av, (@9
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Khi d6, lwong ti duoc sa thi tir mdi thanh gop, &
dua vao cong thc sau:

e

Luu dd thuat toan sa thi dugc dé xuat trinh bayo
Hinh 2.1[1].

(2.6)

1o dién dp (hanh gp. Do tin s6 va mi
4 thay doi cua tin s

L]

. Sai Khong sa
<59.7 Hz va / hod <0.97] .
zva / hodc Ui /P | thai i

‘ Dung

“Tinh gid (i trung binh df/dt tai
di¢m o d6 tan o giam ding dudi
59.7Hz

sa thai tai

134t ddu chuong trinh

¥ép loal cac bus ta dura trén gid tri dv/dt
clia bus, b tdau voi gid tri am Ion nhét
Tai dwoc sa thai (h th clia danh sach|
nay

Xac dinl tai khong can bing ban dau Py
tir phuong trinh

Ml

T, dt

Tinh 104n s6 Tugng tai bi sa thai tai méi the luh

= Pair

Hinh 2.1: Leu d6 thugt todn sa thi tai theo tin & vads
nhay dién ap
1.2 Chwong trinh sa thai phu tai c6 xétdén tim
guan trong aia phu tai dua trér] thuat toan AHP
Chuong trinh sa thi phy tai ket hop cac tham&
tAm quan tong aia ti, SUit dau tu/don vi phu tai, su
thay doi cua phu tai theo giv trong ngay, cadiéu
kién rang béc V& cong sat tir d6 dua ra cac kin
quyét dinh va tinh toanoli ich dat dugc ti da théng
gua ham mc tiéu.
11.2.1 Ham muc tiéu
ND(K)
MaxcH; = D v v
j=1
O day: x; la bién 5 quyét dinh (tinh ting 0
hadc 1) trén thantgdp tai j & mac thoi gian thr
i: ND(K) la thng € luong cac v tri tai & trung
tam phu tai k; w; [a do vu tién ph tai ching ©
tinh quan twng aia v tri phy tai tha j ang Wi
mirc thoi gian thi i; v; 1a suit dau t/don vi phy
tai (hoic chi phi Bi thuong/kW khi mét dién)
cia phu tai thr j & mirc thoi gian i ($/kW hdc
$/MW); H lIa ham mc tiéu.
I1.2.2 Thuét toan AHP (Analytic Hierarchy
Process) [4] [5]. ] )
Buéc 1: Thiét 1ap md hinh B théng phéan ép

2.7)



Sapxép th tw
cac hé so tai w;

Bwéc 2: Xay drng ma tén phandoan A-Pl va
A-LD thé hién tim quan tong gita cac trung
tam &i va gitta cac 4i véi nhau trong ri trung
tam &i. Gia ti cia cac thanh gim trong ma #in
phandoan plan anh tri thirc cia ngroi st dung
vé tim quan tong mbi lién h¢ giira cac ap he
0.
Ma tran phandoan A-PI:
WK1/WK1 WKI/WKZ """ WKllen
W o /Wy Wi /W, o W

A-PI =

KZ/WDn

WKH/WKl W, /W ......WKn/WKn
(2.8)

O day: w; la mirc quan tong aia trung tamdi
thar i, gid ti nay 1a clra biét; wii /wiy mo6 & mac
quan tpng trong ddi cua tdm pl tai thi i dugc
so sanh &i tam phu tai thar j. Gia ti wi; /wij €O
thé dat dugc theo kinh ngldim aia cac chuyén
gia haic ngrodi van hanh & théng théng quais
dung phrong phapy I¢ “1-9”.

Ma tran phandoan A-LD:

(2.9)

WDH/WDl W, /W o, ..'...WDH/WDH

Trong dé: wp; la mic quan tong aia i tha i,
gia ti nay la clra bét; wpi/wp; mo & mirc quan
trong twrong déi phu tai tha i dugc so sanh &
tai thir j. Gid ti wpilwp; co thé dat dugc theo
kinh nghEém aia cac chuyén gia Bo ngroi van
hanh I§ thong.

R4t kho dé tinh toan chinh xacéhsd quan
trong ala mdi tai. Ly do la mic quan tong
tuong ddi cua cac lai tai nay la khong ding
nhau, né lién quadén cacdiéu kién hat dong
thi truong ring lugng. Theo nguyén lyia AHP,
cac k& 5 quan tong aia &i cé thé duoc xac
dinh théng qua ¥c tinh toan cac phaioan ©
ban, phan anh ar so sanh va phatoan @ia mjt
chubi cap cac 8 6.

Hé sb quan tong aia &i wp; c6 thé dat dugc
tir phuong trinh sau:
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Wi = Wgj X Wi D U K;

Trongdo: D U Kjngha la &i D; dugc dinh vi
trong tam &i K.

Sau khi tinh toan cacitsd quan tong aia i
va trung tamdi, ké haach sa thi phu tai téi uu
va loi ich dat duoc i da dugc tinh toan va cé
dugc bing phrong phap tp cin da dé xut.
Bwéc 3: Tinh toan tr riéng bn nhit va vector
riéng rongting aia ma tén phandoan.

Buwaoc 4: Sap xép phan ép va kém tra tinh nht
quéan da cac Kt qua.

. TINH TOAN, TH U NGHIEM, MO
PHONG TREN HE THONG

[II.1 Tr wong hgp st dung chwong trinh sa
thai tai dwa trén tin sb vadd nhay dién ap

Thi nghém trén & thong dién hinh @a IEEE
véi f=60Hz ¢om 37 thanh gop 9 may phéat trinh
bay & Hinh 3.1. Xét trong hop mit mot may
phatdién tai thanh gop & 4, md pldng king
phan mém PowerWorld va quan sattkqua
nhan dugc khi 4p ding cac chong trinh sa thi
tai théng throng va clrong trinh sa thi tai dé
XUAL.

Sir dung phrong trinh chugn dong aia rotor,
xac dinh 1a gam khaing 185MW. Kt qua dd
thi thay ddi tan & khi khéng sa thi tai dugc
trinh bayo Hinh 3.1.

Hinh 3.1Tan s h¢ thong trong terong hop 3¢ ¢ may
phatd thanh gép 8 4

Khi khéng c6 sa ti tai, tin 5 giam xudng
gia ti 59.6 Hz tiip hon so \6i gisi han chiiin
yéu @u. Dodd, cin c6 bén phapdé khdi phic
tan $ hé théng tro vé gia ti giéi han cho phép.
Céc gia tr dVv/dt tai cac thanh gopat dugc tinh
toan va 8p xép theo thir tu bit diu véi gia ti
am bn nhit. Tai s3 1an luot duoc sa thi theo
thu tu cia danh sacHuogc trinh bayo Bang 3.1
va gia ting trong 0,05sé tranh s mit dot ngot
cua ti. Viéc ting $ luong cac lnde va

tai sa thi trong cac krxéc nho £ tranhdugc viéc
sa thi qua nhéu tai.
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22 20 -0.01725
Bang 3.1: The ti sip p theo dV/dtdi cac thanh gop 15 21 -0.01625
Bus Thr tw sap xep Gia tri dv/dt 13 gg ggii;g
6 : 0 0s08 x 24 001475
32 3 -0.03628 12 25 -0.01325
34 4 -0.03485 )
35 5 -0.03450 Gia tri cong sat sa thi tai cac thanh goépés
3 6 -0.03200 dua trén caad nhay dién ap @éa n6. Cac gia ir
- : 292975 dV/dQ da duoc tinh riéng kit cho ndi thanh
6 9 -0.02600 gop #i khi van hanhé ché do xac Bp. Cac gia
7 10 -0.02575 tri dV/dQ nayduogc ung ding vao coéng tinc do
356 E '8'853?8 nhay dién &pdé tinh krong i s& sa thi tai mdi
37 13 0.02177 thanh g6pbd thi tin s sau khi &p ang chrong
8 14 -0.01933 trinh sa thi phuy tai trinh bays Hinh 3.3.
9 15 -0.01900 Két qua nhan duoc, tn & trudc khi thuc hién
ig 1? :8-81322 chuong trinh sa thi phu tai d& xuat 1a 59.6 Hz, sau
11 18 001750 kh_i ap ding cr_u’cng_y trinh sa thi tai, tan © da ai
13 19 20.01750 thién dén mot gia ti on dinh ¢gin 60 Hz (59.995 Hz)

20

RE

u:

Hinh 3.2. Sy dé h

¢ tl

héng 37 thanh g¢ 9 may phé

82
——

Hinh 3.3: Tdn s hé thong sau khi ap ghg chrong trinh sathdi tai dua trén tin s5 vads nhay dién ap.
trong vong 32 giay.
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So sénh i truong hop sa thai phu tai khdng theo th tu gia ti sip xép dV/dt, &i dugc sa thi theo
tha tu: tai co gid ti nho nhat duoc sa thi truéc va theo th tu ting dan [2]. D6 thi tan $ sau khi ap
sa thii phu tai trinh bayo Hinh 3.4.
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Hinh 3.4: Tan 5 hé thang sau khi &p ehg chrong trinh sa thi phu tai khong theo thty dv/dt.
Két qua nhan dugc gia ti tan $ phuc hoi 59,87 Hz, thi gian phuc hoi dén gia ti tan $ 6n dinh 50
giay.

So sanh i truong hop sa thi phu tai truyen thong theo cac isc dya trén & suy gam aia tin
[3]. Tan © hé thong khi &p dng chrong trinh sa thi theo plwrong phap nay trinh bayHinh 3.5.
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Hinh 3.5: Tdn s hé thdng sau khi sa ti phu tai theo
céciic dua trén g thaydoi cua tin .

Két luan: Chrong trinh sa thi phu tai theo in £ va dd nhay dién ap c6 thi gian tbi phuc nhanh
hon, thng céng séit sa thi it hon so i cac phrong phap sa i truyén thong.
1.2 Tr wong hop sa thii phu tai c6 xétdén tam quan trong cia phu tai dwa trén thuat toan
AHP

Nghién aru treong hop he thdng 37 bus 9 may phat.iDiéu ti theo thi gian trong ngayuogc
trinh bays Bang 3.2. Bng cong st phat éia ngwn va nhu u cia ti ¢ cac khang thyi gian duoc
trinh bayo Hinh 3.6.

Bang 3.2:Dir liéu i trong hé théng 37 thanh gop 9 may phat téac khaing thvi gian.
rug | N | wp | Loa | Lo | Lo | Loea | Lega | Logo
tam tai tai ($/kW)

(Mw) (MW) (MW) (Mw) (Mw) (MW)
CK1 PD2 280 12.3 15.7 16.8 15.3 15.7 15.
CK1 PD3 300 14 17.3 18.3 17.7 17.3 17.1
CK1 PD4 280 59.8 73.8 78.2 74.3 73.9] 72.
CK1 PD5 300 229 28.3 29.9 27.3 28.3 27.
CK1 PD6 300 27 34.6 36.8 35.7 34.6 34.3
CK1 PD7 300 45 57.6 61.3 58.3 57.6 57.4
CK1 PD8 280 32.8 40.5 42.9 40.8 40.5 40
CK1 PD9 280 20 24.7 26.2 24.9 247 24.4
CK2 PD10 245 57.8 71.4 75.6 71.8 71.4] 70.
CK2 PD11 280 58.2 71.9 76.1 723 71.9 71
CK2 PD12 300 22.6 27.9 29.6 28.1 27.9] 27.
CK2 PD13 280 59.5 735 77.8 73.9 73.5] 72.
CK2 PD14 220 12.4 15.3 16.3 15.5 15.4 15.
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CK3 PD15 280 23 29.4 31.3 29.8 29.4 29.1
CK3 PD16 220 18.3 22.6 23.9 23.2 22.6f 22.
CK3 PD19 245 74.4 91.9 99.1 94.1 91.9] 90.
CK3 PD22 220 16.8 20.7 22.6 21.4 20.7] 20.
CK3 PD23 280 55.8 68.9 72.9 69.3 68.9] 68.
CK4 PD25 300 36.3 47.2 50.9 49.4 47.2] 46.
CK4 PD30 220 222 27.4 29.0 26.7 27.4 27.
CK4 PD32 220 22.7 28.1 29.7 28.9 28.14 27.
CK4 PD34 220 15.3 189 20 19 18.9 18.7
CK4 PD35 245 234 28.9 30.6 29.7 28.9 28.
CK4 PD36 300 28 34.6 37.3 35.4 34.6 34.2
CK4 PD37 220 14 17.3 18.3 17.4 17.3 17.1
Nhu ciu cong suat cia tai
POMW)
1052
988.54
937
794.62
Congsudt phat cyc dai cua hé théng Thot gan ()
1 | e ; | ‘y
151 4, 5] 8 5, 12 1y 16 s ‘10 ts 24
Hinh 3.6: Tong cdng sdt phat va nhu gu tii ¢ cac

thoi doan.

Dau tién, thanhap cac ma n phandoan A-P1 va A-LD tinhbay ¢ Bang 3.3va Bang 3.4.

Bang 3.3.Ma trdn phdn dodn A-PI

PI CK1 CK2 CK3 CK4
CK1 1 2 5 3
CcK2 1/2 1 12 1/3
CK3 1/5 2 1 5
CK4 1/3 3 15 1

Bang 3.4.Ma tran A-LD

au khi tinh toan céac giéi thé sb quan tong Hng hop aia mbi don vi phy tai tai mdi thoi doan cdduoc tir tinh
toan AHP, tén hanh 8p xép cacdon vi phu tai theo thr tu uu tién gam din duoc trinh bayo Bang

3.5. Phu tai quan tong hon thi c6 1§ s5 W [6n hon.

4 5 6 7 8 9 1

3 0O 11 12 13 14 15 16 19 22 23 25 30 32 34 35 36 37
2 2 2 1/3| 15| 2 1/ 2 2 3 3 2 3 3 3 3 1/2 B B B 43 1/2| 3
3 1211 12| 14| 2 12 1 2 2 3 2 12 1 2 4 3 /3 B B 33 2 12| 2 3
4 12| 2 1 12| 2 13 2 2 3 2 3 2 2 2 3 2 . y p B 4 2 33 2
5 4 2 1 4 2 3 3 3 3 4 2 3 3 3 3 2 3 3 B B 4 2 3 3
6 /2] 12| 14 1 12 2 2 2 3 3 3 3 3 3 4 2 4 B B 32 2 3
7 12| 2 3 12| 2 1 3 2 2 4 4 2 3 3 3| 4 2 2 B P B B 2 32
8 1 12| 13| 12 13 1 2 3 3 3 12 2 3 4 3 y B B 3 24 2 2 3
9 /2| 12| 12| 13 12 1/2 12 1 1 2 2 2 2 2 3 P B 23 3 5 3 3 2
10 |12 1/2] 1/3] 1/3] 12 12 13 1 1 2 3 2 3 3 2 2 B B 23 3 2 3 2 3
11 | W3 | 13| 1/2f 13 13 14 Uy 1R 12 1 2 1/3 2 2 1/%/5| 13| 3 1/3] 2 /2 3 172 2 3
12 |13 1/2] 1/3| 14 13 14 13 1p 13 12 1 13 2 B /2 11/2]| 1/3] 3 12| 2 12 12 2 1/ 1/3
13 [ 1/2] 2 12| 12| 13 12 2 /2 1R 3 3 1 4 3 P 4 23 3 1/2] 3 2 3
14 [ 13] 1 12| 13| 13 13 1/2 1/ 1B U2 12 12 1] 1/2 2 1/2] 3 13| 2 /2 13 1 1 2
15 |13 1/2] 1/2| 13| 13 13 13 1p 13 Y2 W3 12 2 L2 3 1/3]| 2 1/2| 3 1/2 3 2 /e 2
16 | 13| /2| 1/3| 1/3| 13 13 12 1B 12 5 2 ¥3 12 12 3 12| 2 13| 2 4 2 3 3 1/2
19 |13 1/3] 1/2| 13| 14 14 13 1B 12 5 2 13 12 1/3/3] 1 1/3| 2 1/2[ 3 4 12 1e 2 3
22 3 1/2| 12| 12| 12 1/2 1/2 1B 3 3 2 2 3 p B L B2 3 3 3 12| 1/2] 1/3
23 |13 13 1/2| 13| 12 12 13 1B 13 13 W3 12 13/2| 12| 12| 13 1 /2 12 18 1B 2 3 3
25 |13 1/3] 1/2| 13| 13 13 13 1 12 3 2 12 3 2 B r1/2| 2 1 4 3 1/2] 3 3 1/2
30 | 3| 13| 13| 13| 1/24 12 U 1B 13 12 Y2 13 12A/3| 1/2| 1/3| 1/3] 2 1/4 1 172 2 2 3 2
32 | 3| 13| 1/2) 1/3] 1/3 13 12 1B 13 2 2 1/3 2 2 1/a/4 | 13| 3 1/3] 2 1 3 172 2 3
34 | 14| 12| 12| 1/2] 1/3 13 14 1p 12 113 2 4 3 1/3/2 L 2 1/3| 3 2 1/20 13 1 1/2 1B  1/3
35 | 113 2 1/3| 12| 120 12 1/2 18 1B 2 2 13 7 1/2/3 L 2 2 12| 13| 12 2 2 1 1/2 3
36 2| 13| 13| 1/20 1/3 12 18 1R 12 2 12 2 2 /22| 2 /3| 13} 13 1/2 3 2 1 2
37 | 3| 13| 12 13 1/3 172 U 1p 13 13 3 13 1212 12 1/3| 3 1/3] 2 12 13 3 18 12 1
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Bang 3.5: Sip Xép cacdon Vi phu tdi theo gid té hé s6 quan tong aia phy tai Wi giam din.

Hé sb Hé sb
Trung | quan NGt il quan Hé s quan
ta’m trong ti ($/kW) trong trong tong
tai ij Wi hO’p Wij
(A-PI) (A-LD)

CK1 | 0.49421| PD5 300 0.0951 0.047039008
CK1 | 0.49421| PD7 300 0.0772 0.038197193
CK1 | 0.49421| PD6 300 0.0682 0.033709162
CK1 | 0.49421| PD4 280 0.0630 0.031163832
CK1 | 0.49421| PD2 280 0.06164 0.030469987
CK1 | 0.49421| PD8 280 0.0583 0.028811996
CK1 | 0.49421| PD9 280 0.0518 0.025600079
CK1 | 0.49421| PD3 300 0.04724 0.023347549
CK3 | 0.25112| PD22 220 0.0418( 0.010496781
CK3 | 0.25112| PD1§ 220 0.0294 0.007381787
CK3 | 0.25112| PD15 280 0.0260 0.0065481Y6
CK3 | 0.25112| PD19 245 0.0241 0.006050998
CK2 | 0.11346| PD10Q 245 0.04994 0.005665628
CK2 | 0.11346| PD13 280 0.04936 0.005600806
CK4 | 0.14122| PD25 300 0.03434 0.004848719
CK3 | 0.25112| PD23 280 0.01822 0.004576043
CK4 | 0.14122| PD35 245 0.0256 0.003623070

CK4 | 0.14122| PD32 220 0.02524 0.003564782

CK4 | 0.14122| PD36 300 0.02524 0.003564782

CK4 | 0.14122| PD34 220 0.02094 0.002957412
)

CK4 | 0.14122| PD37 220 0.0206 0.002922123
CK4 | 0.14122| PD3(Q 220 0.0198 0.002796493
CK2 | 0.11346| PD11 280 0.02357 0.002674183
CK2 | 0.11346| PD14 220 0.02234 0.002534066
CK2 | 0.11346| PD12 300 0.0205% 0.002331816

Sip xép cacdon vi phu tai theo thr ty uu tién ki cac thyi doan va k¢ thdng @ so tri thuc quyét dinh viéc
duy tri 8i hoac ndit tai ra. DAy thir tu uu tién trén cha bao ¢m nhiing rang bac vé cong sét khi taing ti
hoic giam ti. Vi vay, két qua cudi cung
ctia viéc duy tri &i hoac ndit tai ra cdugc théng

qua véc phbi hop gitra €ip xép theo AHP va Kim tra cacdiéu kién rang béc. Két qua tinh toanduoc
trinh bayo Bang 3.6.

Trong Bing 3.6, bén quyét dinh x; = 1 c6 ngla 1a &i dwuoc duy tri hi thoi doan t, va x = 0 c6
ngHa la &i duoc sa thi (ngat) tai thoi doan t.
Bang 3.6S0 sanh sa th phu tai tai cac thoi dogn theo AHP va LP.

Nt tai Thai Thai Thai Thei Thai Thai
doan t1 doan t2 doan t3 doan t4 doan t5 doan t6

Phrong

pr:ﬁfi sa ﬁ LP ﬁ LP ﬁ Lp ﬁ Lp ﬁ LP ﬁ Lp
photai | P P P P P P
PD2 11 1 0 1 0 1 0 1 0 1] 0
PD3 1l1 2| 2| 2| of 2| of 1| 1| 1 1
PD4 il a2 2| 2| 2] 2| 1| 1| 1] 1 1
PD5 il a2 | 2| 2| 2] 2| 2| 2| 1] 1 1
PD6 il a2 2| 2| 2| 2| 2| 2| 1] 1 1
PD7 il a2 2| 2| 2] 2| 1| 1| 1] 1 1
PD8 il a2 2| 2| 2] 2| 1| 1| 1] 1 1
PD9 ila a2 2| 2] 1| 2| 1| 1| 1 1
ppio | 1| 2 | x| 2| 2| 2| af| 2| 1| 2| 1 1
pp11 | 1| 2 | 2| 2| 2| a| 2| 2| 1| 2 1 1
pp12 | 1| 2 | 2| 2| 2| 2| 2| 2| 2| 2 1 1
pp13 | 1| 1| 1| 1| of 1| 2| 2| 1| 1 1 1
PD14 11 0 0 1 0 0 0 0 0 0 0
pp1is | 1| 1 | 1| 2| 2| 2| 2| 2| 2| 2| 1 1
ppis | 1| 1 | 2| 2| 2| of 2| 2| 1| 2 1 1
pp1g | 1| 1 | 1| 1| 2| 1| 2| 2| 1| 2 1 1
pp22 | 1| 2 | 1| 2| 2| of af| 1| 1| 2| 1 1
pp23 | 1| 1 | 2| 2| 2| 2| 2| 2| 1| 2 1 1
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PD25
PD30
PD32
PD34
PD35
PD36
PD37 11 1 0 0 1] 0

So sanh ¥i viéc ar dung chrong trinh sa thi phu tai théng throng ma khong xétén cac & sb uu
tién & Wj dugc xacdinh i AHP, ap ding phu tai c6 cong st nho hon va chi phi thp thi duoc
xétdén sa thi tai trudc tién.

Két qua tdng hop so sanh gia phuong phép sa #i phy tai théng throng (LP) va plrong phéap sa
thai phu tai theo AHPduoc trinh bay Bang 3.6 va Bng 3.7.

Quan sat & qua so sanh ndn thay, tai vi tri nGt &i 14, va 37 thi luén ludnitsa thii theo phrong
phap thdng thong khi ngwn phat @a ke théng hi gisi han, trong khi 4i nat t@i 14, va 37 khongib
sa thi khi sir dung phrong phap AHPdi cac thvi doan t3 (nat &i 14) va t3, t4, t6 (natat 37) mic
di1 n6 co chi phi tip (220$/kwh) va cong dtinhd (12,43 MW va 14 MW).

Bang 3.7:Téng hyp Kt qua so sanh dia phrong phép sa thi phy tai théng throng (LP) va plrong phap sa thi phu tai
theo AHP.

RlRrlkr|Rr|[R]|R~
RlRrlRr|Rr|[R]|R~
RrlRr|lo|r|[k|F
Rrlr|lo|lo|r|r
RlrRr|Rr|[Rr]|F~
Prlr|lo|lr|r]|r
Plerlkrlrlole
[ N T N N

o|lkr|r|o|r|kr]|r
rlo|r|r|r|[r]|r
o|lr|r|r|r|r]|r

o|lr|r|r|r|[r]|r

o

phung | Thui | S| 8| 0| wam | LG
phap | doan | cia ng ciahg | thai | T x10%8

thong thong (MW) H

(MW) (MW) !
AHP 4 937 794.62| 0.00| 94.7¢ 213658
LP 937 794.62| 0.00 213658
AHP 937 | 98854 | 5154 | 92.93| 254654
LP © [ Toa7 | 98854 | 6728 250246
AHP o 937 1052 | 115.1d 92.74 255142
LP 937 1052 | 116.20 254974
AHP 0 937 1000 | 63.31| 92.79 255205
LP 937 1000 | 65.86 25230
AHP i 937 988.54| 51.54| 9358 254655
LP 937 988.54| 67.28 250246
AHP . 937 977.13| 42.25| 93.61 253639
LP ° 937 977.13| 47.87 25146}

Phrong phép sa th phy tai thong thiong LP khéngdé cap dén tim quan tong cac ph tai ciing
nhu méi lién hé cia cac v tri tai véi nhau. Kt qua so sanh chra Eng phrong phap sa th phu tai
theo AHP thi éi uu hon. N6 khong chtéi da loi ich aia i, tong cong sht sa thi khéng nhing it
hon, ma con quan tadén tim quan tong va \ tri cua ti.

IV. KET LUAN

- Chuong trinh sa thi phu tai dua trén &n $ va do nhay dién ap—Qco thyi gian phic hoi tan &

nhanh lon cac plrong phap trugn thong Tuy nhién, piong phap nay khéndé cap dén cac ch
tiéu kinh € va ap dng cho cac tinh Kuing khin cip nhr sr ¢ dudng day hac may phat.

- S dung chrong trinh sa thi phu tai dung thiut toan AHP xem xét bai toan saiitiphu tai c6 tinh
dén tim quan tong aia phu tai, suit dau tu/don vi phu tai, sy thayddi caa ti theo giy trong ngay va
cacdiéu kién rang bdc cho phép sa dhluong phy tai it hon cac plrong phéap trugn thong va bi da
hoéa ham mc tiéu.
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