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TOM TAT.
Ludin van dé xuat phuong phap sa thai phu tai trén co so phan tich cong sudt diéu chinh so
cap cia bé diéu toc turbine va lwong cong sudt dy phong cua cac may phat nham duy tri tan sé

hé thong dién trong pham vi cho phép khi ¢é sw cé gdy mat can bang giita cong sudt phdt va cong
sudt tiéu thu.

Khi xudt hién sw co mdt mdy phat theo chién lwgc diéu khién 5O cap nha may diéu tan sé
phat thém luong cong sudt bé xung vao lwéi dién va trong trwong hop tan so hé thong khong phuc
héi vé gid tri cho phép thi theo chién legc diéu khién thir cdp can sa thai liwong cong sudt tdi tai
cdc thanh gdp. Lwong céng sudt sa thdi ndy dwoc xdc dinh théng qua céng thire tinh toan nhanh,
don gian va cé gid tri thap hon so véi cdc phiwong phdp truyén thong khdc.

Hiéu qua ciia chién lwoc sa thdi phu tdi dé xudt, dp dung cho hé théng dién dién hinh IEEE 39
bus 10 may phdt thong qua mé hinh héa va mo phong trén phan mém PowerWorld, cho thdy tong
lwong cong sudt sa thdi phy tdi giam 57,2% so véi chién lwgc sa thdi phu tai dwa trén relay sa thai
duéi tan.

Két qud nghién civu ciia ludn van c6 thé sir dung lam tai liéu tham khdo cho nghién ciru sinh,
hoc vién cao hoc nganh Ky thudt dién khi nghién ciru bai toan sa thai phu tai khi xay ra sy co
trong hé thong dién nham duy tri 6n dinh tan sé véi leong tdi can sa thai & mire hop 1y va riit ngdn
thoi gian phuc hoi tan so.

Tir khéa: Sa thdi tai; distributed generation; islanding operation; Piéu chinh tan séds
ABSTRACT.

The thesis proposes the load shedding method based on the analysis of the primary power
of the turbine governor and the reserve power of the generators to maintain the power system
frequency within the allowable range when there is an imbalance between the load and generation.

When the generator is outage, according to the primary control strategy, the adjusted
frequency power plant will increase the power to the grid and in case the system frequency does
not recover to the allowable value, the secondary control strategy need to shed power at buses.
This amount of power load-shedding is determined by a faster, simpler, and less valuable form of
calculation than traditional methods.

The effectiveness of the proposed load shedding strategy, applied on the well-known power
system of IEEE 39 bus 10 generators through modeling and simulation on PowerWorld software,
the total power load shedding was reduced by 57.2% compared to the load shedding strategy
based on under frequency load shedding relay.

The results of the thesis can be used as a reference for PhD student, post graduate students
in electrical engineering when researching the problem of load shedding in the power system to
maintain the frequency stability with the amount of load needed to load shedding is reasonable
and the recovery time is reduced.

1. GIOI THIEU phuong phap truyén thong phén tich, danh gia
va diéu khién trang thai hé thong dién doi hoi

Hien nay, hé thong dién ngay cang m&
4 g gay cang nhiéu thoi gian va gay cham tré trong viéc ra

rong vé qui méd va tang tinh phtrc tap trong véan
hanh va diéu khién, diéu nay din dén cac



quyét dinh, nhit 1a trong truong hop su cb
nghiém trong, gy ra ludi.

Sa thai phu tai (STPT) la mot trong
nhimg bién phap manh va hiéu qua dé duy tri
6n dinh h¢ thong dién trong cac tinh hudng sy
¢6 nghiém trong. Tuy nhién, dé khong giy
thiét hai 16n do ngimg cap dién can sa thai phuy
tai nhanh v&i muec sa thai cong suét hop 1y.

Vi vay, viéc dé xuét chién lugc sa thai
phu tai v6i muc cong suét sa thai, vi tri sa thai
va thoi gian sa thai phu tai hop 1y khi xuat hién
su co nghiém trong nhu mét t6 may phat cong
sudt 16n 1a yéu cau bt thiét.

2. PAC TiNH PIEU CHINH TAN SO [5]

bac tinh (1) thé hién tac dong cua bo
diéu toc trong viée thay doi cong suat tudc bin
theo su thay d6i cia tin s6. Trong ché d6 can
bang, ban dau diém giao nhau cia dic tinh
méy phat (1) voi ddc tinh tan sd ctia phu tai Py
xé4c dinh tan s6 Fo. Gia thiét rang d6 14 tan sb
chuan, bang 50 Hz.

Pn

(U]

Hinh 2.1. Pac tinh thay do6i cong suat tude
bin theo sy thay ddi cua tan sb.

Trong trudong hop phu tai taing thém AP,
tuong Ung s€ 1a duong dac tinh méi Py + AP.
Tan s6 méi F1 13 giao diém cua dic tinh may
phéat (1) véi dac tinh méi cia phu tai.

P
Pt+AP

Hinh 2.2. Dic tinh thay d6i cong suat tudc
bin theo su thay doi cua tan so trong truong
hop phu tai tdng thém.

C6 thé thay rd 1a F1 < Fo . Theo dudng
dic tinh (1) ctia to may phat, bd diéu téc khong
can tré duge sy suy giam tan sb: AF = Fo — Fi.
Tuy nhién, nhd ¢6 bd diéu toc da han ché dugc
d6 1éch 16n cua tan sb. Néu vé dic tinh (2) cua
t6 may khong c6 bo diéu tdc thi giao diém voi
ddc tinh méi cia phu tai Pt + AP s€ xac dinh
tan s6 F'1, lGc ndy F'1 < F1 < Fo.

PH+AP
Pn

@

(1)

Hlnh 2.3. So sanh dac tinh thay d6i cong suat
tudc bin theo sy thay 601 clia tan sd cua td
may c6 bo diéu tdc va té may khong c6 bd

diéu toc.

Nhu viy, bo diéu tdc cua to may phat
da 6 tac dung diéu chinh tan sb va cling
thuong dugce goi la bo diéu chinh tan s6 so
cap. Qua trinh nay duoc goi tuong Umg 1a qua
trinh diéu chinh so cép.

Hiéu qué cua qué trinh diéu chinh so cap
phu thudc vao do dbc dic tinh diéu chinh cua
t6 may. Truong hop ly tudng, dac tinh diéu
chinh (4) cua to may thang dung, tan so s
khong thay do6i cho dén giGi han cong suat cua
t6 may Pn (Hinh 3.10).
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Hinh 2.4. Dic tinh cong suit du trit ctia may
phat c6 bo diéu toc.
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Hinh 2.5. Bic t1nh d1eu chinh so cap ly
tudng trong mdi quan he gitra cong sudt va
tan so.

Chinh ddc diém trén ciia qua trinh diéu
chinh so cép dan dén su can thiét can thiép tur
bén ngoai (do thiét bj didu khién ty dong thuc
hién hodc do tryc ban van hanh), d6 1a qua
trinh diéu chinh thtr cip

Trén d6 thi Hinh 3.10, diéu chinh tht
cap duoc thé hién bang cach dich chuyén song
song duong ddc tinh (1) sang thanh dac tinh
(3) ctia td mdy, voi do doc van khong thay doi.
Qua trinh diéu chinh nay twong duong véi viéc
tao ra dudng dic tinh diéu chinh tinh thing
dung - dic tinh sb (4).
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Hinh 2.6. Ddc tinh diéu chinh tth cap ly
tudng trong mdi quan he gitra cong suét va
tan so.

3. PHUONG PHAP DE XUAT
3.1. Xay dung chwong trinh sa thai

Luan vin nay tap trung chu yéu 2 khia
canh cta viéc sa thai phy tai 1a: ti thiéu luong
cong suét sa thai va phan bd cong suét sa thai
hop 1y tai cac nut.

v Tbi thiéu lugng cong sudt sa thai co xét
dén diéu khién so cp, va diéu khién thir cip:
Céc dir liéu cta hé théng sé duge giri vé trung
tam diéu khién, viéc do tan sd hé thong sé dugc
tién hanh, néu tin s hé théng nim trong
khoang cho phép 59,7Hz<f<60,3Hz thi h¢
théng 6n dinh tan sd. Nguoc lai néu tan sb hé
théng nam ngoai khoang cho phép thi s& bat
dau thyc hién diéu chinh thir cap. Néu da thuc
hién diéu khién thir cAp chua dua hé thong vé
gié tri tan s cho phép thi tién hanh sa thai tai.

v/ Cong suit sa thai tai cac nit:
Viéc phan bd lugng cong suat sa thai
\ . sdfy, ., , 5.
dua vao ty so % tai cac nut bus tai.

B qua céc ton that va sy phu thudce tai
vao tan s, trong ché dd on dinh:

Af = ~() APmecn (4.1)
Tén s6 trong hé don vi ¢ tén co ban:

Af ., = 60xAf 4.2)
Tén s6 6n dinh:

Afpew = 60 + Af 4.3)

Trong d6: Af 1a lugng thay ddi tan sb,
¢6 don vi Hz; Appmecn 1a lugng thay dbi cong
sudt co cua tude bin, co don vi MW.

O day: R 1a hé sb do déc.

Quan h¢ cong suat co cia tuoc bin:

S

Rnewp.u = Roldp.u-ﬁ (4.5)

T cong thuc (4.1), tim duoc dJ suy
giam tan so trong ché dé on dinh.

Trong luan van nay dé thuén loi cho viéc
so sanh voi cac giai phap sa thai phu tai khac
thi d 1&ch tan so cho phép la (Afep = £ 0.3).

Tir cong thic (4.1) trén dé xuat cong
thtre tinh todn lugng cong suat sa thai toi uwu
nhu sau:

Afcp = (%) (APmech — 4AP;) (4-6)
Tt cong thuc (4.6) suy ra:
—(4fepxB) (47

Vi AP, 14 luong cong suat can thiét dé
khoi phuc tan so ve gia tri cho phép.

APy = Apmech

- Néu: AP2< APgy phong quay’ Tong cong
suat may diéu chinh cong suat thir cap.

Suy ra: AP.s =0, khi d6 AP2 = APqy phong
quay : Khong sa thai.

- Néu AP > Apdu‘phdng quay
APs = AP2 - APy phong quay: C6 sa thai.

biéu klél’l APdu phong quay <AP du phong quay
cuc dai .
3.2. Luu do gidi thuit sa thai phu tai de
xuat.

Hinh 3.1. Luu d giai thuat sa thai phuy tai dé
XUuét.



3.3. Tinh toan tan sé va cong suit co caa
moi may phat véi dieu chinh so cap, chwa
thuc hién diéu chinh thir cap (di€u tan).

Hiang sd diéu chinh cia mdi don vi
R=0.04pu, g v6i gia tri co ban chinh 1a gia
tri cia ching. Khi hé thong dot ngot mat mot
mdy phat, gia su sy cO mat may phat 30
(Gen_30). Pap mg tan sé duoc tinh nhu sau:

Twr cong thue (4.1):
Af =— ( )xAPSOmech

Bo qua tubc bin may phat sy cd
R30p.u.new-

1 1 1
p= + + +
R3z1punew  R3z2punew  R3zpunew
1 1 1
+ +

R3spunew  R3spunew  Rispunew

1 1 1
+ + (5. l)

R3gpunew  R3opunew

R37punew
_ Shase (new)
Rp.u.new - Rp.u.old S (5-2)
base (old)
Tim duoc:

R31p.u.new = R32p.u.new = R33p.u.new
= R34p.u.new = R35p.u.new
= R36p.u.new = R37p.u.new
= R38p.u.new = R39p.u.new

= 0.04p.u
Ap dung biéu thic (5.1)
1 1 1
F=% R R
31p.unew 32p.u.new 33p.unew
1 1
+ +
R34p.u.new R35p.u.new
4 1 1
R36p.u.new R37p.u.new
N 1 4 1
R38p.u.new R39p.u.new
=225p.u

Khi mit may phat Gen_30, cac turbine
may phat khac s& huy dong cong suit du
phong ctia minh dé b lai bang lugng mét cong
sudt may phat dd mat, AP3omech = 265.79MW.
Qué trinh nay goi 1a diéu chinh so cap.

Ta co:
AP mec
AP 265.79
APy, = 53"’”“’1 = g = 26579 MW
30base

Vi vay:

1
Af = (225)2 6579 = —0.011812 Hz

Tt biéu thire (4.2), tim duoc:
Af., =60x Af = —0.70877 Hz
Tt biéu thirc (4.3), tim duoc tan s suy
giam:
frnew = 60 + Af., =59.2912 Hz

Khi méat may phat Gen_30 thi luong
cong sut ting thém moi may trong qua trinh
diéu khién so cap.

Taco:

1

APmech = — X Af (5-4)

Rpunew

AP31mech = AP32mech = AP33mech
= AP3amech = AP3smech
= AP3emech = AD37mech

= AP3gmech = AP3omech
= 29.53 MW

v Két qua md phéng.

Hinh 3.2. Tan s6 cta hé thong khi mat may
phat Gen_30.

7 — Rt

Hinh 3.3. Goc 1éch rotor cua cac may phat
khi mat may phat Gen_30.

EEEEh |

Hinh 3.4. Déap umg cong suét co theo thoi
gian khi mat may phat G_30.



Bang 3.1. Thong sé may phat ngay sau qua
trinh qua do su s6 mat may phat Gen_30 trong
thoi gian 1s.

Bus Rotor MW

Number | Angle Mech Mw Mvar Era tra
30 0 0 265.7896 -13.1512 1.0475 0
31 33.1099 375.7732 375.7732 200.7931 1.9459 1.9459
32 55.0718 365.7896 365.7896 -154.439 1.0997 1.0997
33 48.1596 354.9896 354.9896 -37.5301 1.2951 1.2951
34 64.1093 402.1896 402.1896 66.9822 3.0331 3.0331
35 39.6886 365.7896 365.7896 18.3725 1.4068 1.4068
36 44.2245 311.7896 311.7896 -24.6613 1.3184 1.3184
37 53.8143 363.8277 363.8277 -102.786 1.2638 1.2638
38 35.011 287.7896 287.7896 -139.968 0.946 0.946
39 -6.3007 355.7896 355.7894 -218.366 0.99 0.99

Bang 3.2. Téng hop do sut tan s6 va quyét )
dinh co6 dic¢u chinh thir cap hay khong khi mat
tung may phat (Afcp = £ 0.3).

TAn sb sau sw TAn s6 sau
Tén may phat ¢b (Tinh toén) sur cb (Md Quyét dinh diéu chinh hay
v khong diéu chinh thir cap
Hz phéng) Hz
Gen_30 59.2 59.1 Picu chinh th cép.
Gen_31 58.9 58.8 Piéu chinh tha cép.
Gen_32 59.0 58.8 Diéu chinh thir cp.
Gen_33 59.0 58.8 Diéu chinh thi cap.
Gen_34 58.9 58.7 Diéu chinh thi cap.
Gen_35 59.0 58.7 Diéu chinh th cap.
Gen_36 59.1 59.0 Piéu chinh tha cép.
Gen_37 59.0 58.8 Piéu chinh tha cép.
Gen_38 59.2 59.0 Diéu chinh thir cap.
Gen_39 59.0 58.7 Diéu chinh thir cAp.

3.4. Tinh toan lwong cong suit phai diéu
chinh thi cap va lwgng cong suat sa thai
phu tai

Khi h¢ thong dang van hanh & 45% thi
dot ngot mat may phat Gen_30. Xac dinh
luong cong suat co ting thém mdi may va
luong cong suat phai thuc hién diéu chinh tha
cap dé tan s6 hé théng dién nam trong ving
cho phép (Afcp =+ 0.3) theo cong thure sau..

1
Afcp = E (APmech — AP;) (5.7)
Ma:
Ay = % =22 = 0.005 Hz (5.8)

Suy ra: AP, = Apmech — (Afep X B)

0.3
= 2.6579 — (meZS) = 1.5329p.u

AP, = 1.5329 p.u = 153.29 MW

Vay khi dat ché d6 on dinh, h¢ théng
phai di€u chinh thtr cap Gmg voi luong cong
suat can bom vao h¢ thong 153.29 MW.

v So sanh co sa thai hay khong?

Goi APy phong quay Tong cong suat may

diéu chinh cong suat thi cap

lugng cong suat du phong da dé thuc hi¢n dicu

chinh thir cép, do do6 khong thuc hi¢n sa thai
phu tai.

Néu: APZ > APdu phong quay th\| IUC néy
lwong cong suat du phong khong du dé thuc
hién diéu chinh thir cap, do d6 phai thyc hién
sa thai phu tai thi tn s6 mé&i phuc hoi vé gia
tri cho phép.

Xét truong hop dang nghién cuu :

. Cong suét, tinh duoc luong cong suét
dicu chinh thir cap: AP2 = 153.29MW.

Cong suit du phong quay ciia may phat

Vﬁy AP < APdL_r phong quay-

Két luan: Hé théng chi diéu chinh so
cap, sau do diéu chinh thur cap va khong sa thai
tai.

v Két quiz md phong Kkhi thuc hién
di€éu chinh thi cap.
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Hinh 3.5. Tan s6 ctia hé thong sau khi diéu
chinh thr cép truong hop mat may phat
Gen_30.

Angle

Hinh 3.6. Goc 1éch rotor cua cac may phat
sau khi di€u chinh thur cap.

Hinh 3.7. Béap tmg cong suét co khi mat may
phat khi thue hién diéu chinh thir cap truong
hop mat may phat Gen_ 30.



Bang 3.3. Thong sb cac may phat sau qua
trinh diéu chinh thir cap khi c6 sy s6 mat may

phéat Gen_30.
Number Rotor MW
Gen Angle Mech MW Mvar Efd Ifd
30 0 0 0 0 1.049 0
31 33.1945 402.8097 403.874 204.7434 2.0207 2.0196
32 54.5432 392.8299 393.0726 -148.803 1.1753 1.1747
33 48.5073 382.025 382.8563 -28.5304 1.3751 1.3749
34 65.1243 429.2298 428.8775 65.1402 3.209 3.2026
35 39.9582 392.8276 392.6001 25.5535 1.4752 1.4737
36 45.2579 338.8217 339.357 -19.9121 1.3913 1.3907
37 53.0718 390.8616 391.2991 -109.808 1.3246 1.3259
38 35.1935 314.8223 314.5264 -140.222 0.9891 0.9915
39 -7.9623 382.3536 403.0648 -220.872 1.0031 1.0034

Bang 3.4. Téng hgp do sut giérn tan s6 va
lugng cong suat can phai diéu chinh thir cap
khi mat tirng may phat (Afep = £ 0.3).

" . Tan so sau Tan so sau A A A Luong dieu
Tén may swr ¢ (Tinh swr cb (Md quet d;n'h d;eu chi’nl% tha

phat toan) Hz phéng) Hz chinh thir cip chp MW
Gen_30 59.291 59.302 Dicu chinh thir cap 153.29
Gen_31 58.997 58.958 Diéu chinh thir cip 263.27
Gen_32 59.025 58.873 Diéu chinh thir cip 253.29
Gen_33 59.053 58.948 Diéu chinh thir cp 242.49
Gen_34 58.928 58.846 Dicu chinh thi cap 289.69
Gen_35 59.025 58.931 Dicu chinh thi cap 253.29
Gen_36 59.169 59.075 Dicu chinh thir cap 199.29
Gen_37 59.029 58.915 Diéu chinh thir cip 251.33
Gen_38 59.233 59.079 Diéu chinh thir cip 175.29
Gen_39 59.051 58.819 Diéu chinh thir cp 243.29

Bang 3.5. Tom tit tinh toan va mo phong
di€u chinh tan so thir cap.

Number | Tén s6 én dinh Tén s6 md Tin s6 didu chinh
Gen (tinh toan) phéng thir chp
30 59.291 59.302 59.704
31 58.997 58.958 59.734
32 59.025 58.873 59.617
33 59.053 58.948 59.662
34 58.928 58.846 59.700
35 59.025 58.931 59.676
36 59.169 59.075 59.663
37 59.029 58.915 59.649
38 59.233 59.079 59.591
39 59.051 58.819 58.819

3.5. Tinh toan lwong cong suit phai sa thai
phu tai

Gia sir truong hop nghién ctu 1a sy ¢d
mat may phat Gen_39.

1
Afcp = E(Apmech — AP,)

Ma:
Af 0.3
Afcp = T = E = 0.005Hz
Suy ra:
AP, = APpech — (Afcp X ﬁ)

= 3.5579 (0'3 225)
= J. 60x

AP, = 2.4329 p.u = 243.29 MW

Vay khi dat ché do on dinh, hé thong
phai diéu chinh thir cap 243.29 MW.

v" So sanh:

Cong suét tinh luong cong sudt can thuc
hién di€u chinh thir cap la: AP,=243.29 MW.

Cong suét dy phong quay ctia may phat
Gen_39:

APdu phong quay:744. 21IMW.

Tuy nhién, trong truong hop nay may
phat Gen 39 bi su c0 nén:

AP du phong quay:0
Suy ra:

APy gmin = 4P, — APdL_I‘ phong quay =
243.29 — 0 = 243.29 MW (5.9)

Két luan hé thong phai sa thai phu tai
APLsmin = -243.29MW.

v Két qua md phéng chua sa thai.

Frequency (Hz)

o 0 20 30 o &0 &0 70 50 50 100
Second (5)

Hinh 3.8. Tan s6 cua he thng khi méat may
phat Gen_39.

Angle

Hinh 3.9. Goc 1éch rotor cua hé thong khi
mat may phat (Gen_39).

Q997

Hinh 3.10. Pap Gmg cong suit co theo thoi
gian.

v Két qua md phéng khi sa thai.



Hinh 3.11. Tan s6 cua hé théng khi thyc hi¢n
sa thai truong hop mat may phat Gen 39.

R

Hinh 3.12. Goc 1¢ch rotor cua hé thng sau
khi sa thai phu tai truong hop mat may phat
Gen_39.

3.6. S0 sanh phuwong phap dé xuat Véi
phuong phap sa thdi phu tii dung relay
dwéi thn sb truyén thong UFLS.

Pé thiy duoc nhitng vu diém ciing nhu
mic han ché cua phuong phap dé xuat, tién
hanh so sanh véi cac phuong phéap hién dang
ap dung.

3.6.1. Phwong phép sa thai phu tii dé xuit.

Phuong phép sa thai phu tai dé xuat 13
phuong phap sa thai phu tai khi tan sd giam
xubng dudi 59.7 Hz. Xét truong hop mat may
phat Gen_39 ¢ muc tai 80%, khi sy ¢d xay ra
thuc hién sa thai luong phu tai 11% va tong
cong suat tai 1a 243.29MW. Khi d6 tan sb s&
phuc hoi vé gia trj cho phép 13 59.7Hz va thoi
gian phuc hdi 35 gidy, xem Bang 5.10 [12]

3.6.2. Phwong phip sa thai phu tii dung
relay dwéi tan so truyen thong UFLS.

Phuong phap sa thai phu tai truén théng
(UFLS) la phuong phap sa thai phu tai khi tan
s0 giam xuodng dudi 59.7 Hz. Xet truong hop
mat may phat Gen 39 ¢ mirc tai 80%, khi sur
b xay ra thyc hién sa thai luong phu tai 16%
(9% + 7%) va téng cong sudt tai la
549.3264MW. Khi d6 tan sé s& phuc hdi vé
gié tri cho phép la 60.355Hz, xem Bang 5.10
[12]. Két qua d6 thi tan s sau khi sa thai trinh
bay ¢ Hinh 5.24.

Hinh 3.13. Tan s cta hé thong sau khi ap
dung phuong phap sa thai phu tai dung relay
sa thai phu tai dudi tan so.

Angle

50
Sec

Hinh 3.14. Goc rotor ctia cac may phat sau
khi ap dung phuong phap sa thai phuy tai dung
relay sa thai phu tai dudi tan so.

Bang 3.6. Ke:[ qua so sanh phuong phap sa
thai phu tai dé xuat va phuong phap sa thai
phu tai dung relay sa thai phu tai duéi tan so.

Gid tri tan L Luwgng cong
Phuong phip s6 phu héi p-lr;:?h%l??s) suit sa thai
(Hz) i (MW)

Phuong phép sa thai dé xuat 59.7 35 243.29

Phuong phap sa thai truyén thong
UFLS 60.35 50 549.32

v' Nhin xét:

Su c6 may phat Gen_39, phuong phap
dé xuat sa thai c6 uu diém hon so voi phuong
phép sa thai phu tai dung relay dudi tan s6
truyén thdng UFLS nhu sau:

Phuong phép sa thai dé xuat c6 luong
cong suét sa thai 1a it hon so véi phuong phap
sa thai phu tai dung relay sa thai phu tai dudi
tan s6 truyén thng, cu thé 1a phuong phap sa
thai phu tai dung relay sa thai phu tai dudi tan
s6 truyén théng c¢6 lugng cong suit sa thai
nhiéu gap 2,2 lan lugng tai sa thai d6i véi
phuong phap dé xuit. Piéu nay co the giai
thich la do phuwong phap sa thai dé xuat co xet
dén yéu t6 diéu khién so cap va thir cap to may
phat dién va lugng cong suit sa thai cha yéu
1a dé phuc hoi tan s vé gia tri cho phép. Trong
khi phuong phép sa thai phu tai dung relay sa
thai phy tai dudi tan sd chi xét dén gia tri
ngudng tin sb va sa thai phu tai theo bang ké
hoach cit ¢d dinh, didu nay lam cho lugng
cong suit sa thai phu tai bi qua mirc.



4. KET LUAN

Luan van nghién ctru phuong phap sa
thai phu tai trén co s¢ phan tich cong suat didu
chinh so cip cua bo diéu tdc tude bin va luong
cong suét du phong cua cac may phat nham
duy tri tan sb hé thong dién trong pham vi cho
phep khi c6 sy c0 gy mat cn bang giita cong
sudt phat va cong suat tiéu thy.

Ngoai ra, luan vin ciing dé xuit cong
thire tinh toan nhanh va don gian dé xac dinh
lugng cong suat diéu chinh thir cap va luong
cong suat can phai sa thai téi thiéu khi xuat
hién sy ¢6 mat may phat nham duy tri tan sb

hé thong dién trong pham vi cho phép. Vi vy,
lugng cong sudt can sa thai la it hon cac
phuong phap sa thai phu tai truyén thong khac.

Cong thirc va cac budce tinh toan dé xudt
da dugc ap dung cho hé théng dién chuin 39
bus 10 may phat va két qua tinh toan phu hop
v6i két qua mod phong.

Thtr nghiém chuong trinh sa thai phu tai
dé xuét ap dung cho hé théng dién dién hinh
IEEE 39 bus 10 may phat, khi rnat may phat
Gen 39 cho thiy luong cong sut can sa thai
giam 57,2% so voi chuong trinh sa thai phu tai
dwa trén relay sa thai dudi tan.
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