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1. Tén dé tai dé an: Tinh todn thiét ké phan dién trong nha mady dién va tim hiéu, tinh
toan bao vé role

Phén I: Tinh toan, thiét ké phan dién trong nha may Nhiét dién ngung hoi,
Cong suat: 240MW, gom 4 to may cong suat: 60MW
Phan II: BVRL: Tim hiéu tinh toan bao vé role

2. Pé tai thudc dién: [ C6 ky két théa thudn sé hivu tri tué doi véi két qua thiee hién
3. Cdc s6 liéu va dir lidu ban dau, gia dinh:
Phan I: Tinh toan, thiét ké cac phan chinh NMP

Nha maéy c6 nhiém vu cung cip cho cac phu tai sau:
a. Phu tai ¢ cap dién ap may phat:
- Cong suat cuc dai Pmax=70 MW, hé s6 cong suét cose = 0,85.
- Do thi phu tai: hinh 1
— S liéu vé duong day: 4 duong day kép xISMW  dai 10 km.
2 duong day don x SMW  dai 6 km.
b. Phu tai c4p dién 4p trung: 110 kV.
— Cong suit cuc dai Pmax = 100 MW, hé sb cong suat cosp =0,8.
— Db thi phy tai: hinh 2
- S liéu vé duong day: 3 duong day kép x 20 MW
4 duong day don x 10 MW
c. Phu tai cap dién ap cao: 220kV.
— Cong suit cuc dai Pmax = 60 MW, hé s6 cong suét cosp = 0,85.
— DO thi phu tai: hinh 3
- S6 lidu vé duong day: 2 duong day kép x 30 MW.
d. Nha may nbi véi hé théng: 220 kV.
— Cong suit tong (khong tinh dén nha may dang thiét ké): 2.500MVA.
— Cong suat du trit: ~ Sat =4 %.
— Dién khang ngan mach tinh dén thanh gép hé théng: X" nr = 0,2.
— Nha may lién lac véi hé thong bang mot duong day kép dai 100 km.
e. Cong suat ty ding: 4%, cose = 0,85.
f. D6 thi phu tai: nhu hinh H1, H2, H3 (trang sau)
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Ghi chi: Puong diy dia phuong ding may cét co dong Ic = 20KA.

Phan II: Lién quan dén tinh toan bao vé role

Tim hiéu vé BVSL cho 1 phan tir chinh trong HTD (MBA hoic duong day,...) va
tinh toan bao vé nay voi cac thong sd6 MBA (hodc dudng day lién lac) tai nha may &
phan 1.
4. Néi dung cdc phan thuyét minh va tinh todn:
- Phan I thuc hién cac ndi dung: Tinh toan can bang cong suat, chon so do noi dién,
chon may bién ap, tinh ton that dién nang trong may bién ap, tinh chon khang dién phan
doan, tinh toan ngan mach, tinh chon khi cu dién va cac phan c6 dong dién chay qua cho
cap dién ap may phat. Lua chon so do ndi day va tinh chon mach may bién 4p ty dung
cho nha may thiét ke.
- Phan II thyc hién cac nd1 dung: Tim hi€u nguyén tac, cau truc; cac y€u td6 anh hudng
dén su hoat dong ctia bao v¢; Cach tinh todn cac chirc nang bao vé; Tinh toan chinh dinh
cac thong s6 bao vé (BVSL va bao vé qua dong); mo phong su lam viéc bao vé¢ (su dung
Matlab hodc....) trong tinh trang binh thuong, ngan mach ngoai, ngan mach trong.
5. Cdc ban vé, do thi (ghi ré cdc logi va kich thiede ban vé): Trinh chiéu bang slide.
6. Ho tén nguwoi huéng dan: GS.TS. Lé Kim Hung
7. Ngay giao nhiém vu dé dn: 28/02/2025

8. Ngay hoan thanh do dn: 10/06/2025
Truéng B) mén H¢ thong Dign Da Ndng, ngay — thang — ndm

Ngudi hwéng din
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TOM TAT

Tém tit dé tai: Tinh toan, thiét ké ph'?m dién va bao v¢ role trong nha may nhi¢t Dién

Dién ning 13 ngudn ning luong vo cing quan trong dbi véi cude sdng con ngudi. N6
duge st dung trong hau hét cac linh vuc cta nén kinh té qudc dan nhu: céng nghiép,
nong nghi¢p, giao thong van tai, sinh hoat, dich vu ...Nhiing hu hong va ché d6 khong
binh thuong trong hé théng dién gy hau qua tai hai ddi véi kinh té va xa hoi. Chinh vi
thé nén viéc hiéu biét vé nhirg hu hong va hién tuong khong binh thuong cé thé xay ra
trong hé théng dién cing v6i nhitng phuong phap va thiét bi bao vé nham phat hién ding
va nhanh chéng cach ly phan tir hu hong ra khoi hé théng, canh bao va xir Iy khic phuc
ché do khong binh thuong 14 mang kién thirc quan trong cua ki su nganh hé thong dién.
Vi ly do d6, em di chon dé tai tot nghiép: “Tinh toan, thiét ké phan dién va bao vé role
trong nha may nhiét Dién”.

Do an gém 2 phan:

Phan I: Tinh toan cin bang cong suat, chon so do ndi dién, chon may bién ap, tinh ton
that dién ning trong may bién ap, tinh chon khang dién phan doan, tinh toan ngan mach,

tinh chon khi cu dién va cac phan c6 dong dién chay qua cho cap dién 4p may phat. Lya
chon so d6 no61 day va tinh chon mach may bién &p tu dung cho nha may thiét ke.

Phan II: Tim hiéu vé BVSL cho 1 phan tir chinh trong HTD (MBA) va tinh toan bao vé
nay véi cac thong s6 MBA tai nha may & phan 1.
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LOI NOI PAU

Pau tién, em xin giri 101 cam on chan thanh dén cac thay c6 trong Khoa Pién, cling nhu
tat ca cac théy co trong truong Pai hoc Bach khoa — Dai hoc ba Nﬁng da day dd va
truyén dat kién thirc, kinh nghiém quy bau ctia minh trong sudt qua trinh em hoc tap va
nghién ctru tai truong. Pic biét em xin bay to long biét on chan thanh nhét téi thy
GS.TS. Lé Kim Hung, ngudi da timg bude huéng dan, giup d& tan tinh va tao diéu kién
thuan 1oi nhat cho em trong qua trinh thuc hién dé tai dd an tot nghi¢p ciia minh. Nho
d6 em da hoan thanh d6 an dung tién d6 va hoc tap va tich luy cho minh nhiéu kién thtrc

quy bau.

Hon nita, dé c6 dugc két qua nhu ngdy hém nay, em rat biét on gia dinh va ban
bé d luén dong vién, khich 1é, ludn tao moi diéu kién thun loi nhit vé vat chat 1an tinh

than trong sudt qua trinh hoc tap ciing nhu thyc hién d6 an tot nghiép nay.

Mic du da cb gang dé hoan thanh d6 4n mot cach tét nhét, song trong qué trinh
thuc hién chic han s& khong tranh khoi nhiing thiéu sot nhat dinh, em rét mong nhan
dugc su thong cam, gop ¥ va tan tinh chi bao ciia quy thay ¢ cling nhu tit ca cac ban

dé dé tai dugc hoan thién hon.

Mot lan nlra em xin chan thanh cdm on va chic quy Thay C6 luén vui vé, céd

nhi€u strc khoe va thanh cong trong cudc song.

DPa Ning, ngay 10 thang 06 nim 2025

Sinh vién thuc hién

Hoang Phi Hung
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LOI CAM DOAN

Em xin cam doan:

1. Noi dung trong d6 4n nay 1a do em thuc hién duéi sy hudng dan truc tiép cua
thay gido GS.TS. Lé Kim Hung

2. Céac tham khao dung trong d6 an déu duoc trich dan rd rang tén tac gia, tén cong
trinh, thoi gian, dia diém cong bd.

3. Néu c6 nhimg sao chép khong hop 1€, vi pham quy ché dao tao, vi pham liém

chinh hoc thuat, em xin chiu hoan toan trach nhiém

Pa Ning, ngay 10 thang 06 nim 2025

Sinh vién thuc hién

Hoang Phi Hung
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PHAN I:

Tinh toan ciAn bang cong suat, chon so' dd nodi dién, chon may bién ap, tinh ton
that dién ning trong may bién ap, tinh chon khang dién phin doan, tinh to4an ngin
mach, tinh chon khi cu dién va cac phin c6 dong dién chay qua cho cip dién ap
may phat. Lwa chon so dd ndi diy va tinh chon mach may bién ap tw dung cho nha
may thiét ké.
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CHUONG 1: CAN BANG CONG SUAT, PE XUAT PHUONG AN TINH TOAN

1.1 Chon may phat dién:

Nhiém vu thiét ké: Thiét ké phan dién trong Nha may: NHIET PIEN NGUNG
HOI, Céng suét: 240MW, gém co: 4 td may, mdi to may 60MW. Viéc chon $6 lugng
va cong suat may phat can cha ¥ cac diém sau day:
+ May phét c6 cong suat cang 16n thi von dau tu 16n, tiéu hao nhién ligu dé san xuat ra
mot don vi dién nang va chi phi van hanh hang ndm cang nho. Nhung vé mat cung cap
dién thi doi hoi cong suat ciia may phat 1on nhat khong dugc 16n hon du trir quay vé cia
hé thong.
+ Dé thuan tién trong viéc xdy dung ciing nhu van hanh vé sau nén chon méy phat cling
loai.
+ Chon dién ap dinh mirc ciia may phat lon thi dong dinh mirc va dong ngan mach &
cap dién ap nay s€ nho, do do dé dang chon khi cu dién hon.
+ Vi cong sut clia cac tO may da co nén ta chi viéc chon may phét co cong suat tuong

rng mdi t6 1a: 60MW.

+ Ta chon cap dién 4p may phat 1a 10,5KV vi cap dién ap nay théng dung.

+ TLTK [1]: Theo phu luc II trang 99, ta chon dugc may phat dién theo bang 1.1
Bang 1.1: Cac tham sb chinh ctia may phat dién

Loai Théng s6 dinh mic ?gn khang tuwong
mhaz'flt N S P U Cos I X! X7 | x
P (v/ph) | MVA) | MW) | (Kv) | “0® | Tam | Xd d | Xd
;qu"6°' 3000 |75 60 10,5 | 0,8 |4,125|0,146|0,22 | 1,691

Nhu vy, cong suat dit toan nha may la:
Snm =4 x 75=300 MVA

1.2 Tinh toan cAn bang cong suit:

Viéc tinh toan can bang cong suat trong nha may dién gitp ta xay dung duoc do thi
phu tai tong cho nha may.
T do thi phu tai téng cua nha may di¢n, ta co thé dinh luong cong suét can tai cho céc
phu tai & cac cip dién ap tai cac thoi diém va dé xuat cac phuong an ndi day hop 1y cho
nha may.
1.2.1. Phu tai cAp dién ap may phat (10,5 KV):

P
Cong suit cuc dai Pmax = 70 MW. 100

a0 il
Heé s6 cong suat cosg = 0,85. 60

40
Do thi phu tai (P%) nhu hinh 1.1 20 )

4 8 12 16 20 24

Hinh 1.1

Cong suat phu tai cip dién ap may phat duogc tinh theo cong thirc (1.1):
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Trong do:

SUF(t) = P%.

Fmax

P

U
COSQUF

(1.1)

Sup(): 12 cong suit phu tai cap dién 4p may phat tai thoi diém t.

P%: 1 phan tram cong suat phu tai cip dién ap may phat theo thoi gian

PyFmaxs COS@yr,: 1a cong suat cuc dai va h¢ s6 cong suat phu tai cap dién ap may phat

Ap dung cong thirc (1.1) két hop Hinh 1.1, ta c6 bang phan b cong suat phu tai cap dién
ap may phat nhu bang 1.2

Bang 1.2: Bang phan bd cong suit phu tai cap dién ap may phat

t(h) 0+4 4+8 8+16 | 16+18 | 18+22 | 22+24
P% 90 80 100 80 70 90
Sur(t) 74,12 | 6588 | 8235 | 6588 | 57,65 | 74,12
1.2.2. Phu tai cAp dién ap trung (110 KV):
/ P24
Cong suat cuc dai Pmax = 100 MW. 100
e ’ i1} O
H¢ so6 cong suat cosg = 0,8. 60
40
Do thi phu tai (P%) nhu hinh 1.2 20
h
4 & 12 16 20 24
H: 2
Hinh 1.2

Cong suat phy tai cap dién ap may phat dugc tinh theo cong thirc (1.2):

IUlmax
— poy, 42
SUT(t) P A) cos

(1.2)
Trong do:

Sur(t): 12 cong suat phu tai cAp dién ap trung tai thoi diém t.
P%: 1 phan tram cong suat phu tai cip dién ap trung theo thoi gian
PyTmaxs COS@ur: 12 cong sut cuc dai va hé sé cong suat phu tai cap dién ap trung
Ap dung cong thirc (1.2) két hop Hinh 1.2, ta c6 bang phan b cong suét phu tai cap dién
ap trung nhu bang 1.3

Bang 1.3: Bang phan bd cong suit phu tai cip dién ap trung

t(h) 0-8 816 | 1620 | 2022 | 22:24
P% 80 100 90 80 70
Sur(t) 100 125 112,5 100 87,5
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1.2.3. Phu tai cip dién ap cao (220 KV):

m A
A X . 100
Cong suat cuc dai Pmax = 60 MW.
&0
Hé s6 cong suat cosp = 0,85. 60
40
D6 thi phu tai (P%) nhu hinh 1.3 20
h

4 & 12 16 20 24
Hinh 1.3

Cong sut phu tai cip dién ap may phat duogc tinh theo cong (1.3):

SUC(t) = P%m

U
cos@uc

(1.3)
Trong do:

Suc(t): 1a cong suat phu tai cap dién 4p cao tai thoi diém t.

P%: 1 phan trim cong suat phu tai cip dién ap cao theo thoi gian

Pycmax> COS@uc,: 12 cong sudt cuc dai va hé sé cong suat phu tai cap dién 4p cao
Ap dung cong thirc (1.3) két hop Hinh 1.3, ta c6 bang phan b cong suat phu tai cap dién
ap cao nhu bang 1.4

Bang 1.4: Bang phan bd cong suit phu tai cap dién ap cao

t(h) 04 4+12 12+16 16+24
P% 90 100 80 70
Suc(t) 63,53 70,59 56,47 49,41

1.2.4. Cong suit tw diung trong nha may:
Phu tai tuy dung ciia nha may dugc xac dinh theo cong thirc sau:

Sea(t) = o Syy- (04 + 0,6. 2 (1.4)
NM

Trong do:

Seq(D): 13 cong sudt ty dung cta nha may tai thoi diém t

o: 12 hé sd tu dung cho nha may, a = 4%

Sp(t): 12 cong suat phat cia nha may

Sym: 12 cong sudt dit toan nha may, Syy = 300 MVA
Vi nha méy khong phat cong suat thira cho hé thong:

= Sp(t) = Syp(t) + Syr(t) + Syc(t)

Bang 1.5: Phan bd cong suit phy tai dién 4p ty ding

t(h) 0+4 4+8 8+12 [12+16 |16+18 | 18+20 | 20+22 | 22+24
Se(t) |237.65 | 236.47 | 277.94 | 263.82 | 227.79 | 219.56 | 207.06 | 211.03
Sua(t) [ 10.5 10.48 |[11.47 |11.13 |10.27 ]10.07 |9.77 9.86
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1.2.5. Cong suét du trir quay ciia hé thong ndi véi phia cao ap:
Cong suat du trir quay cua hé théng dugc xac dinh theo cong thirc sau
Satats = SdtHT T Sdtnm
Trong do:
Satut = Sar1%- Syt = 4%.2500 = 100(MVA)
Satnm = Snm — ZSpt = Snm — (SuFmax + SuTmax T Sucmax + Stdmax)

=300 — (82,35 + 125+ 70,59 + 11,47) = 10.59( MVA)
SdtHTZ = SdtHT + SdtNM = 100 + 10,59 = 110.59(MVA)

1.2.6. Bang tong hop phan bo cong suit trong toan nha may:

Nha may ta lién hé voi hé thong va ludn phét hét cong suat. Vi phu tai luén
tién dong theo thoi gian vi vy gitta nha may va hé thong co lién hé v6i nhau 1 luong
cong suét va duoc xac dinh nhu sau:

Sth = Snm — [Sur(t) + Sur(t) + Syc(®) + Sa (V)] = Sym — Sz (D)

Qua tinh toan & trén, ta 1ap dugc bang s6 lidu can bang cong suat ciia toan nha may theo
thoi gian trong mot ngay nhu bang 1.5

Bang 1.6: Bang so6 li¢u can bang cong suat cua toan nha may trong mot ngay

t(h) 04 48 8+12 | 12+16 | 16+18 | 18+20 | 20+22 | 22+24
Sur(t) 74.12 | 65.88 | 82.35 | 82.35 | 65.88 | 57.65 57.65 74.12
Sur(t) 100 100 125 125 112.5 | 112.5 100 87.5
Suc(t) 63.53 | 70.59 | 70.59 | 56.47 | 49.41 | 4941 49.41 4941
Sta(t) 10.5 10.48 | 11.47 11.13 | 10.27 | 10.07 9.77 9.86
ISpt(t) | 248.15 | 246.95 | 289.41 | 274.95 | 238.06 | 229.63 | 216.83 | 171.48

Snm 300 300 300 300 300 300 300 300
Sen(t) 51.85 | 53.05 | 10.59 | 25.05 | 61.94 | 70.37 83.17 128.52

D) thi phu tai tong ctia nha may nhu Hinh 1.4 sau:

Véi: Seq: duong dic tinh cong suit ty ding

Syp: duong dic tinh cong suét cip dién dp may phat

Syr: duodng dic tinh cong suat cp dién ap trung

%Spt: duong dic tinh cong suat tong phu tai

Syc: duong dic tinh cong sudt cap dién 4p cao
Sym: duong dic tinh cong suat nha may
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DO thi phu tai tong hop ctia nha may
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0 2 4 6 8 10 12 14 16 18 20 22 24
—e—Spt(t) —e—SNM Sth(t) SUF(t) —e—SUT(t) —e—SUC(t) —e—Std(t)

Hinh 1.4: D6 thi phu tai cia nha may
1.3. Pé xuat phqﬁqg an tinh toan:

Chon so d6 nod1 dién chinh cua nha may la m¢t khau quan trong trong qua trinh
tinh toan thiét k& nha méy dién. So dd ndi dién gitra cac cap dién ap phai dam bao céac
yéu cau k¥ thuat sau:

- S6 may phat dién ndi vao thanh gop cap dién ap mdy phat phai thoa man diéu kién khi
ngimg may phat 16n nhat thi cac may phat con lai vin dam bao cung cap du cho phu tai
cap dién 4p may phat va phu tai cap dién 4p trung.
- Cong suat mdi bd mdy phat - may bién ap khong duoc 16n hon du trir quay cua hé
thdng

Satat = Sat1%- Syt = 4%.2500 = 100(MVA)
Chi ndi bd may phat - may bién ap hai cuon ddy vao thanh gop dién ap ndo ma phu tai
cuc tiéu ¢ d6 16n hon cong suat cua bd ndy. ¢d nhu vy méi tranh dugc truong hop lic
phu tai cuc tiéu. bo nay khong phét hét cong suat hodc cong suat phai chuyén qua hai
lan may bién 4p lam tang t6n hao va gdy qua tai cho may bién ap ba cudn day. Déi véi
may bién 4p tu ngau lién lac thi khong can diéu kién nay.
- Khi phu tai cap dién ap may phat nho c6 thé lay r& nhanh tir b may phat may bién ap
nhung cong suat lay ré nhanh khépg vuot qua 15% cua bo ’ o
- Khong nén dung qua hai may bién ap ba cudn day hai may bién ap tu ngau dé lién lac
hay tai dién giira cac cp dién ap.
- May bién 4p tu ngau chi str dung khi ca hai phia dién ap cao va trung ap c6 trung tinh
tryc tiép ndi dat.
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Thanh phan phan trim cong suat phu tai cAp may bién ap may phat so v6i cong suét ctia
toan nha may:

S 82.35
UFmax 100 = ——.100 = 27.45%

SnM 300

SUF% =

Ta thy rang. phu tai cap dién ap mdy phat 16n hon 15% tong cong suit ctia toan nha
may nén dé cung cap cho no ta phai xay dyng thanh gép cap dién ap may phat.

Tt yéu cau ki thuat trén. ta d€ xuat ra mgt phuong an ndi dién chinh cho nha may
nhu sau:

1.3.1. Phwong an I: (Hinh 1.5)

% Mo ta phuwong an:

- S0 d6 gébm 4 may phat F,. F,. F5.F, ndi vao thanh gop cip dién 4p may phat.

- Dung hai may bién ap tu ngau B;. B, dé lién lac giita cic cip dién ap va giita nha may
v6i hé thong.

% Uu diém:

- So dd dam bao sy lién lac giita cac cap dién ap va gilta nha may vdi hé thong. Néu
hong mot may thi cac to may khac van lam viéc song song.

-S4 lwong may bién ap it nén gia thanh khong cao. don gian cho viéc lip dit. mit bang
lap dat ngoai troi nho.

% Nhwoc diém:

- Vi nhiéu t6 may duogc ndi vao thanh gép nén phai b tri mach vong do d6 hé thng
thanh gop cap dién ap may phat rat phuc tap.

- Thanh gép cép dién ap may phat ndi vong nén tinh toan Bao Vé RoLe phiic tap.

J
%? 220KV 110KV
= .. —-———-} <5}
Bl ' B2 {’Q
3 >,
10,5KV

» ®» ©® ®
Fl F2 F3 F4

Hinh 1.5: So d6 nbi dién phuong an I
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1.3.2. Phwong an II: (Hinh 1.6)

% Mo ta phuong an:
- So d6 gém 3 may phat F;. F,. F5 nbi vao thanh gop cp dién ap may phat.
- Dung hai may bién ap ty ngiu B,.B, dé lién lac giita cac cap dién 4p giita nha may
v6i hé thong.
- MOt bd may phat F, — may bién ap hai cudn diy B, ndi vao thanh gop cép dién ap
trung.

1.‘1‘{“1":

Nt

220KV 110KV

Hinh 1.6: So d6 ndi dién phuong an 11

< Uu diém

- So d6 dam bao su lién lac gitia cac cap dién ap va giita nha may v6i hé thong.

- May bién ap ndi vao thanh gop cap dién ap trung nén gia thanh may bién ap va cac
thiét bi it ton kém hon so v&i bén cao ap.

- S6 luong méy phat ndi vao thanh gop cap dién 4p may phat it nén thanh gop don gian.
% Nhuoe diém:

-S4 lwong may bién 4p nhiéu din dén von dau tu ting. mit bang phan bd thiét bi ngoai
tro1 lon.

1.3.3. Phwong an III: (Hinh 1.7)

% Mo ta phuong an:

- So d6 gébm 2 may phat F,. F, nbi vao thanh gop cip dién ap may phat

- Dung hai may bién 4p tu ngau B;. B, dé lién lac giira cic cap dién 4p va giita nha may

v6i hé thong.

- Hai bd may phét F5- F5. F,- F, twong tng ndi vao thanh gop cip dién ap trung va cip
dién ap cao.
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220KV 110KV

Bl @ B2 B3 @ B4

10.5KV

Fl F2 E3 F4

Hinh 1.7: so d6 ndi dién phuong an III

% Uu diém:

- So dd dam bao yéu cau cung cip dién. do tin cdy ciing nhu sy lién lac giita cac cap
dién ap v6i nhau va gitta nha may véi hé thong.

- May bién 4p tu ngiu duoc chon ¢ cong suit nho do c6 thém b phat — may bién ap
ndi bén cao.

- S6 luong méy phat ndi vao thanh gop cap dién 4p may phat it nén thanh gop don gian.
% Nhwoe diém:

-S4 lugng may bién ap nhiéu din dén mit bang phan bd thiét bi ngoai troi 16n va sé
khé khan hon cho viéc bao duong dinh ky MBA lién lac

- Vi ¢6 bd may phat — may bién 4p hai cudn day ndi & phia cao nén tén kém vi phai
dung thiét bi c6 cach dién cao.

- S6 lwong may bién 4p hai cudn day nhiéu nén ton kém.

1.3.4. Nhan xét chung:

- Qua phan tich vu. nhuoc diém cia ting phuong an. ta nhan thay phuwong an I dam bao
vé mit k¥ thuat va c6 nhiéu wu diém hon nén ta chon phuong an II dé tinh toan cho cac
phan tiép theo.

1.4. Két luan chwong 1.

- O chuong nay dya vao cac thong s dé cho da tién hanh chon loai may phat dién cho
nha may nhi¢t Dién, thyc hién phén tich phu tai ¢ cac cap dién ap (10,5 kV, 110kV, 220
kV), xac dinh cong suat cuc dai va hé sb cong suit trong tmg. Dua vao két qua phan
tich, do thi phu tai tong hop theo thoi gian trong ngay duoc xdy dung, 1am co sé tinh
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toan cac thiét bi dién. Pua ra cac phuong an ndi dién chinh dugc dé xuat, phén tich k¥
ludng vé wu nhugc diém. Phuong an II duoc lya chon vi dap g tot ca vé mat ky thuat,
kinh té va dam bao kha nang van hanh linh hoat cho nha may.
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CHUONG 2: CHON MAY BIEN AP — TINH TON THAT PIEN NANG -
CHON KHANG PIEN PHAN POAN
2.1. Chon céc may bién ap
May bién ap 12 mot thiét bi chinh trong nha may dién, vén dau tu ctia n6 chiém mot
phan rat quan trong trong tong s6 von dau tu ctia nha may.

Vi vy, viéc chon sb luong, cong suat dinh mirc cua chung rt quan trong. Céng sudt
clia may bién 4p duoc chon phai dam bao diéu kién du dap ung dlen theo yéu cau phu
tai khong nhiing trong diéu kién binh thuong ma con trong ca sy cb.

Chon may bién ap cho phuong an II:

|}{]

220KV 110KV

Bl ';:"V_—_""] - B2 ’):‘:é 1,_‘ ..'I B3

10.5KV

Fl F2 F3 F4
Hinh 2.1 Phuong an ndi dién duoc chon dé tinh toan

2.1.1. Chon may bién ap ndi bo B3
2.1.1.1. Chon may bién ap
- May bién 4p nay 1a may bién ap 3 pha hai cudn day voi diéu kién:

Sde3 = Sde4 = 75 MVA
Theo tai liéu tham khao [1] trang 150, ta tra thong s6 cia may bién ap nhu sau:

Bang 2.1 Thong sé may bién 4p B

Pién 4p cudn | Ton that (KW)
Loai day (KV) AP AP, |Un% | 1,%
0
Cao Ha C-H
TPJLH 80 115 | 10,5 | 89 310 10,5 | 0,55
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2.1.1.2. Kiém tra tinh trang mang tai

- Liic 1am viéc binh thwong: Vi cong sudt dinh mirc ctia may bién ap B; 16n hon cong
sut tinh toan nén MBA B, di thoa mén diéu kién qua tai binh thudng.

- Kiém tra qua tai sw c¢6: Trong so dd b F, — B; khi mot trong 2 phan tir ngung 1am
viéc thi phan tir con lai cling ngung lam viéc nén khong can kiém tra truong hop nay.
2.1.2. Chon may bién 4p lién lac B1, B2

2.1.2.1. Chon may bién ap

Vi hai may bién ap B1, B2 1am nhiém vy truyén tai cong sut tir phia ha ap 10,5 kV 1én
cap dién ap 110 kV va 220 kV nén chon 2 MBA tu ngiu.

Cong suat dinh mirc duoc chon theo diéu kién:

1 Sthmax
SB1(B2) = 2 kg

Trong do:
11,47.3
- Sthmax = Zi(sdei - StdmaxFi) — Syfmin = (3.75 — 4 ) — 57,65 =
158,75 MVA
- karHésdedloi kg = = =222 = 0,5
C
1S 1 158,75
= Spi(B2) = 5 - thmax _ ~ = 158,75 MVA

2" kg 2 05

Theo tai liéu tham khao [1] trang 156 ta chon dwgc may bién ap lién lac c6 cong suat
dinh mirc 160 MVA c6 cac thong sé cho trong bang sau:

Bang 2.2 Thong sb may bién 4p lién lac B; va B,

. Sam | Pién ap cudn day | Ton that (KW) 1,%
Loai (KV) C-T |C-H |T-H
AP, | AP,
Cao | Trung | Ha C-T 11 32 20 0,5
ATJUTH | 160 | 230 | 121 |11 |85 380

2.1.2.2. Kiém tra tinh trang mang tii
- Kiém tra qua tai binh thuong: Vi cong suat dinh mirc cia MBA B, (B,) 16n hon cong
suét tinh toan nén khong can kiém tra qué tai binh thuong.

- Kiém tra qua tai sy ¢b
+ Su ¢c0 MBA B,, diéu kién kiém tra:
SC
Kqt-Kel- SamB2 = Sutmax — Sra-g3 (%)

5 Ke1- Sampz = 1,2.0,5.160 = 96 MVA

11,47
SUTmax - SF4-—B3 = 125 - (75 - T) = 52,87 MVA
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= Nhu vay, diéu kién (*) dd thoa mén.
+ Sy ¢ MBA B, twong tu nén khong can kiém tra.
+ Su ¢6 bd F4 — B3, diéu kién kiém tra:
2.k3t-Ker- Samp2 = Sytmax (*)
2.kgt-ke1. Sampz = 2.1,2.0,5.160 = 192 MVA
SuTmax = 125 MVA
= Nhu vay, diéu kién (*) di thoa man.

2.2. Tinh ton that dién ning trong may bién 4p
2.2.1. Poi véi may bién ap B3
Vi may phét F3 ludn phat cong suat khong d6i bang cong suat dinh murc, nén cong
suit truyén tai qua may bién ap B3 (bang cong suat dinh murc trir cong suét tr ding)
cling khong d6i theo thoi gian, nén ton that dién ning trong may bién ap B3 dugc tinh
theo biéu thirc sau:
Sps”

AAB3 = APO t+ APN 2
dmB3

Trong do:
AP, 13 ton that khong tai ctia may bién ap Bs

APy 13 ton that ngan mach cua may bién ap B
t 1a thoi gian van hanh hang nam, t = 8760h
Sgs la cong suét truyén qua may bién ap Bs,

)

SB3 = SdmFa — Stda = 75 — = 72,13 MVA

2 2

)

S
= AAg; = AP).t + APy.—=— .t = 89.8760 + 310.

dmB3
= 2987226,3 kWh = 2987,23 MWh

8760

802

2.2.2. Poi véi may bién 4ap lién lac B; va B,

Vi2 MBA B, va B, 132 MBA ty ngiu giéng nhau, vin hanh song song va do thi phu
tai cia ta 12 do thi bac thang nén ta sir dung cong thire sau:

AABle = n. APO t

A2 ) anes

n Sdel . Ne-H
Sri \2 Sui \2

+Z< O ) .APNT.ti+Z( al ) .APNH.ti]
Sdel Sdel

Trong do:
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n: s6 MBA 1am viéc song song.

Sci, Sti» S © La cong sudt qua cudn cao, trung, ha cia MBA tu ngiu.

APNC,~APNT, APyy: La ton that ngan mach trong cudn day dién ap cao, trung, ha cia MBA
tu ngau.

AP,: Ton that khong tai cia MBA.

Ta c6 cong thuec:

APyc-y  APyr-n
a2 o2 )

APNC = 0,5 (APNC—T +

APNT—H APNC—H
APNT = 0,5 (APNC—T + (XZ - az )

APNC—H APNT—H
APNH = 0,5 ( az + az - APNC—T)

380

APyc_t = 380 kW nén c6 thé xem APyc_yy = APyp_g = —- =190 MW
Ta tinh duoc:
APyc = 0,5. <380 + 199 _ 190) =190 MW
0,52 0,52
APyt = 0,5. (380 + 90 _ @) =190 MW
0,52 0,52
APyc = 0,5. (ﬂ + 199 _ 380) =570 MW
0,52 0,52

Vi nha may khong phat cong sut thira cho hé thong:
Sti() = Sur(t) — Sps—p3
Sci(D) = Syc(®)
Shi(t) = Sti(0) + S¢;(0)

Ta 1ap duogc bang sau:

Bang 2.3 S6 liéu cong sut truyén tai qua 3 cudn day cua hai may bién ap B1, B2

tthy | 0-4 4-8 8-12 12-16 | 16-18 | 18-20 |20-22 |22-24
Sy () | 100 100 125 125 112.5 | 1125 |100 87.5
Sr(t) |63.53 |70.59 7059 |5647 14941 (4941 14941 4941
Sc(t) [27.87 |27.87 |52.87 |52.87 4037 4037 |27.87 |15.37
Su(t) 19140 [98.46 |123.46 |109.34 |89.78 [89.78 |77.28 | 64.78

Y Sci2.t = 27,872.10 + 52,8728 + 40,3724 + 15,372.2 = 37120,69 (MVA)2. h
Y Spi.t = 63,532.4 4 70,592.8 + 56,472.4 + 49,412.8 = 88294,06 (MVA)2.h
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Y Syil.t = 91,4%.4 + 98,46%. 4 + 123,46%. 4 + 109,34%.4 + 89,78%.4 + 77,28%.2 +
64,782.2 = 233562,84 (MVA)2.h

- Tbn thit dién ning cia MBA B, B, trong 1 ngay:

AA,g = 2.85.24 + > 1602 (190.37120,69 + 190.88294,06 + 570.233562,84)
= 7145,62 kWh

- Tbn thit dién ning cia MBA B, B, trong 1 nim:
AAgip; = AApg. 365 = 2608151,3 kWh = 2608,15 MWh
- Tbn thit dién ning hang nam:
AA = AAgqg, + AAg; = 2608,15 + 2987,23 = 5595,38 MWh

2.3. Tinh chgn khang dién phan doan
Pé han ché dong dién ngian mach, trén thanh gop cap dién ap may phat dat 2 khang
dién phan doan K1 va K2 nhu trén so dd hinh 2.2.

B L - } J .- )
‘ P2 . PD3

SMW | S N X SMW

v ' - Y '
2x15MW \ 2x15 MW

Hinh 2.2 So d6 phéan bd phu tai cap dién ap may phat

2.3.1. Phan bo phu tai cip dién ap may phat trén cac phan doan
Phu tai cap dién 4p méy phat dugc phan phdi trén 3 phan doan nhu trén hinh v&, véi
s6 liéu nhu sau:

4 duong day kép cong suat 15 MW
2 duong day don cong suat 5 MW

2.3.1.1. Phan doan 1 va phan doan 3
Go6m 2 nhanh duong day kép va 1 nhanh duong day don

- Cong suat:

+ Cuc dai: Pypmaxs = Pupmaxs = (1.5) + (212—5) = 20 MW
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_ _ l)UFmaxl _ 20
= SUFmaxl - SUFmaXB - oS - 085

= 23,53 MVA

+ Cuc tiéu: Sypmini = SuFminz = 0,7.23,53 = 16,47 MVA

2.3.1.1. Phéan doan 2
Gom 4 nhanh duong day kép
- Cong suat

+ Cuc dai: Pypmaxs = (4.12—5) = 30 MW = Sypma = PUCZ—':@Z = % = 35,3 MVA

+ Cuc tiéu: Sypminz = 0,7.35,3 = 24,71 MVA

2.3.2. Tinh toian dong dién cwong birc qua cac khang dién phan doan
2.3.2.1. Ché @6 1am viéc binh thwong

1 1 11,47
SRY =SB = > [Samrz — (Starz + Surminz2)] = > 75 — (T + 24,71)

= 23,71 MVA
SRy 2371 .
V3.Uy, +V3.105

2.3.2.2. Ché @9 1am viéc cudng birc

=R =1 = 3 kA

a. Su ¢6 may phat F; hoic F;
- Khi Sypmin:

1/ : 1 11,47
SH—Blmax = E Z Sdei - Z Stdi - SUFmin = E (275 - 4 .3 = 57;65)
=2 i=1

= 41,87 MVA

11,47
= S35 = Sy_pimax T Stdimax + SUFmin1 = 41,87 + 2 + 16,47 = 61,21 MVA

- Khi SUFmax:

1/< & 1 11,47
SH—Blmin = E Z Sdei - Z Stdi - SUFmax = E (275 - 4 .3 = 82;35)
i=2 im1

= 29,52 MVA

11,47
= S35 = Sy_gimin + Stdimax T SuFmax1 = 29,52 + 7 + 23,53 = 55,92 MVA

Trong 2 trudng hop, trudng hop cong suat di qua KDPD Sy, khi phu tai cyuc tiéu 16n
hon nén ta chon dé tinh toan:

_ pseR1 _ S 55,92
K1

= = = 3,07 kA
V3.Ugy V3.10,5

SVTH: Hoang Phi Hung 27



b. Khi s ¢6 may phat F,

m 1 1,11,47
SpeF? = 7 (Stdzmax T+ SUFmaxz) = > (T + 35,3) = 19,08 MVA
SpeF? 19,08
=X - 7 —105KkA
& VBUgm V3.105
c. Khi su ¢c6 MBA B, (hoiic B;)
Sls(cle = SH—B1 + Stdlmax + SUFmaxl - Sdel

Voi:
St-p1 = MIn{Sthmax; Kqt- Ke1- Samp1} = min{158,75; 1,2.0,5.160}
= min{124,47; 96} = 96 MVA
B2 11,47
= Si{ = 96 + ——+23,53 - 75 = 474 MVA
B2
= 1582 = S = 474 =2,
V3.Uy, V3.10,5

Tong két: Dya trén cic truong hop tinh toan ta chon 155, = I55* = 3,07 kA dé chon
khang dién phan doan.

6 kA

2.3.3. Chon khang dién
- Piéu kién chon:

+ Udmk = Udmmang
+ Ide = chmax
Béng 2.4 Thong sb dé lua chon khang dién phan doan K1 va K2
Udm(Kv) chK(kA)
10,5 3,07
Theo tai li¢u tham khao [1] ta chon khang dién don bé tong PbA — 10 — 3000 co6 cac
thong sb trong bang sau:

Bang 2.5 Thong sb cac khang dién phan doan K1 va K2
Loal khéll’lg dlén Udm (kV) Idm (kA) Xk(Q) APdmlpha (kW) Iodd Ionh

PbA — 10 —4000 10 ! 0,17 29,7 67 53

2.3.4. Kiém tra ton that dién ap
Diéu kién 1am viéc binh thuong:

Chon X% = 10%
bt
+ AUDE = X, %. —&—.

IdIgLK

+ AUEP = xk%.I‘k sing = 10.27.0,6 = 4,6 % < 5%
dmK 2 \ \ 9 7
Nhu vay, ta chon khang dién PbA — 10 — 4000 — 10% dé€ thda man yéu cau vé ton that

dién 4p.

sing = 10.72.0,6 = 1,95% < 2%
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2.4 Két luan chu‘o’ng 2.

- Chuong nay tién hanh lya chon MBA nbi bo va MBA lién lac theo tiéu chuan ky
thuat va kha nang mang tai on dinh trong diéu kién binh thuong cung nhu sy cb. Pong
thoi, chuong ciing tinh toan ton that dién ning trong cic may bién ap duya trén phu tai
truyen qua timg cudn day. Viéc chon khang dién phan doan dugc thuc hién nham han
ché dong ngin mach, dam bao 6n dinh cho thanh gop va céac thiét bi khi c6 su cb.
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CHUONG 3: TINH TOAN NGAN MACH

3.1 Mé dau
Ngan mach 1a mot sy c6 xay ra trong h¢ thong dién. Ta can phai du doan dugc tinh trang
ngan mach c6 thé xay ra ¢ dau va xac dinh dugc dong ngan mach tuong ng.

Muc dich cua tinh toan ngén mach 1a dé chon céc khi cu dién, cac thanh phz‘in dong di¢n
chay qua va kiém tra cac thanh phﬁn phén ttr c6 dam bao sy On dinh khi hoat dong bao
g@)m 6n dinh dong va on dinh nhiét. Ngoai ra, cac s6 liéu vé dong ngén mach la can cur
quan trong dé thiét ké hé thong bao vé role va phuong thirc van hanh cta hé thong.

Phuong phap tinh toan & day 1a phuong phap duong cong tinh toan, tinh gan dung trong
don vi twong doi.
3.2 So' @0 thay thé nha may dién va cac diém ngin mach tinh toan

3.2.1. So d6 tinh toan:
- Ta chon cac diém ngén mach tinh toan nhu hinh:

N;

PPI PB3
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3.2.2 Céc diém ngin mach
1. Piém ngin mach N;: Dé chon khi cu dién cho mach cao ap 220kV. Ngudn cung cip
12 nha may dién (toan bd may phat) va hé thong.

2. Piém ngin mach N,: Chon khi cu dién cho mach trung ap 110kV. Ngudn cung cip
12 nha may dién va hé thong.
3. Piém ngin mach N3: Chon khi cu dién cho mach ha ap may bién 4p lién lac. Ngudn

cung cip la nha may dién va hé thdng khi may bién ap lién lac B, nghi.

4. Piém ngin mach N,: Chon khi cu dién cho phan doan dién ap cip dién ap may phat.
Nguén cung cap 13 nha may dién va hé thong khi may bién ap B, va may phat F; nghi
(cét).

5. Piém ngin mach N5: Chon khi cy dién cho méy phat. Ngudn cung cip chi 1a may
phat dién F;.

6. Piém ngin mach N5’: Chon khi cy dién cho mach may phat. Ngudn cung cip 1 nha
may dién va hé thong trir may phat F;.

7. Piém ngin mach Ng: Chon khi cu dién cho may phat. Ngudn cung cép chi 1a may
phat F,.

8. Piém ngin mach Ng’: Chon khi cy dién cho mach may phat. Ngudn cung cip 1 nha
may dién va hé thong, trir may phat F,.

9. Cac diém ngin mach N, Ng, Ng: Chon khi cu dién cho mach ty dung va duong day
phu tai cip dién 4p may phat. Ngudn cung cap 13 nha may dién va hé théng.

#; H
"‘ X5
] *
X - X2 T [ \ [ x
[ | »
X1
l
ol s I o e
A A |?| A
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3.3 Tinh toan cac dai lwgng co ban

3.3.1 Chon cac dai lwgng co ban
Chon S, = 100 MVA

U = Uy, & cac cap dién ap

Uebros = 10,5 kV = I S 100 o g9ka
cb10.5 ’ cb10.5 \/g UCbIO.S \/§ 10’5 ,
Ucpisg = 115 KV = [prpp = —2 = 299 _ 5 502ka
cb110 cb110 \/g Ucbllo \/g 115 ’
U 230kV = Scb 199 _ o251k
= e = = =0V,
cb220 cb220 VBUrys  V3.230
3.3.2. Cac thong sb ciia so' dd thay thé
3.3.2.1. Pién khang ciia may phat
., Scb 100
X1 = XZ = X3 = X4_ = Xd = 0,14‘6_ = 0,195
dmF 75
3.3.2.2. Pién khang cua khang dién phan doan K4, K,
X% Iepios 10 5,499
Xe =X = . — = . = 0,137
> 70T 100 Iy 1007 4
3.3.2.3. Pién khang ciia may bién ap lién lac B,, B,
- bién khang cudn ha:
1 Seb
X; =Xy = 500 (Unc-u% + Unr—u% — Uync-1%) S
dmB1
_ 1 (32+20-11) 100 _ 0,128
200 160
- bién khang cudn trung:
1 0 0 0 Scb
Xg = X1 = 500 (Unc—1% + Unr-n% — Unc-n%) -
_ ! (11+20-32) 100 0
~ 200 160
- bién khang cuon cao:
1 Seb
Xg =Xz = 200 (Unc—1% + Unc—n% — Unr—n%) S
dmB1
_ 1 (11 + 32— 20) 100—0072
200 160

3.3.2.4. Pién khang ciia may bién ap Bj
. - Uy% Se _ 10,5 100
137100 "Squpz 1007 80

= 0,131
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3.3.2.5. Pién khang cia dwong day kép néi véi hé thong

Xy, = l.XO.L. Scb = L 04100222 _ 0038
2 Ucpgzo® 2 2302
3.3.2.6. Pién khang ciia hé thong
X5 = XHT.SLb — 02229 _ 5008
Sur 2500

3.3.3. Thanh lip so d6 thay thé tinh toan ngin mach

- Tir so dd ndi dién cac diém ngén mach ta thanh lap dugc so dd thay thé tinh toan nhu
hinh:

H

x‘) X|2 [» XH
0,072 D X, 0,072 ] - 0,131
0
! ]
>(§II
X5 Xl() X4
0.128 D X X, [0,128 [ 0.195
0.137 0.137
[ 1 1
| I— | L

o’ L s L [T ais
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3.3.4. Tinh toan dong ngin mach
3.3.4.1. Tinh toan dong ngin mach tai diém N,

1 1 1 o=y
- | ] \:___)
Xu ] ]
= ;\'14 7X|7_- Xis X A~ F, , \l*;
OO oo o€
& N,
— -\\
X [ ] []
X, X+ X i
— g — N\ L
1} [} ] (<)

Vi diém ngin mach tai N1, so do c6 tinh chat ddi xting nén ta c6 thé rit gon so do thay
thé nhu sau:

-8 X;6 = Xy5 + Xq4 = 0,008 + 0,038 = 0,046

(V)
i Xo Xy 0,072
l X, = —=—"2= = 0,036
xio [ ] ) 2
= o _Xu_Xs_0__
X- 18— "7 — 5 T 5
o " 2 2 2
- (<) X1 _X; _ 0,128
| Xy = 20 = 0,064
x5 ] vT 2 T2 2
X X - - E
—L 13— 1<) - Xs X; 0,195 00975
\HJ 2072 2 2 7
,,v*"--\ X21 = X13 + X4_ = 0,131 + 0,195 = 0,326
'\._'__/
E1s < _X6_X5_0,137_00685
272 727 2 T
- Tiép tuc bién doi so do, ta dugc:
PR - |
) X5 = X1 + Xo1 = 0,326
Xie X24_ baO g()\)m [(XzzntXZ)//Xzo] nt X19 nén
Ny
(XZZ + XZ)'XZO
| Xos = X
\#75 . 24 X22+X2+X20+ 19
- N e _ (0,0685 + 0,195).0,0975
L) + 0,064
~0,0685 + 0,195 + 0, 0975
xsa [ ] = 0,135
©)
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- Bién doi so do6 vé so do thay thé cudi cung:

N
IA.::I

o A~ Xow = X33.X24 X
(\.,/,, - D—'L:'/:' 25 X—23 + Xy, 17
X6 X : _0,326.0,135 0036
0,326+ 0,135
= 0,131

- Dé sir dung dudng cong tinh todn, ta cAn quy ddi dién khang vé hé don vi trong ddi

dinh mite Xjiqm = Xp5. 292 = 0,131.22 = 0,393

cb

- Dong ngian mach do hé théng cung cap:

: _Iepgzo 0,251
™ X6 0,046

= 5,457 kA

3.3.4.2. Tinh toan dong ngin mach tai diém N,
- So d6 thay thé bién d6i twong tu nhu ngan mach tai diém N,

H E

g 2 im

G2 &)
7 - \.id

2]

Xp3.Xz4 _ 0,326.0,135

X6 =X Xoy = = = 0,095
26 = Xa3//Xas Xos + X5, 0,326 4+ 0,135
- Tiép tuc bién ddi so dd vé so do thay thé cudi cung:
H Eja34
G——% 1 (=
\\_/' X.- / ITJ \_) X27 == X16 + X17 == 0,046 + 0,036
- o = 0,082

- bi¢n khang tinh todn cua may phat:

) Y Sam 300
Xitam = Xa6- g = 0,095. 355 = 0285

- Dong ngin mach do hé théng cung cap:

o _ lebnao _ 0,502
H™ X, 70,082

= 6,122 kA

3.3.4.3. Tinh toan dong ngan mach tai diém N

So db thay thé duoc biéu dién nhu sau
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E4 ‘/\ LT
N3

X16 = X15 + X14 + X12 = 0,008 + 0,038 + 0,072 = 0,118
X17 = X11 + X13 + X4 =0 + 0,131 + 0,195 = 0,326

So @6 bién ddi thanh:

2 . A . § N3

H -\Lo '\1“ Xe X
O 1 ' | i
—> | LT LI LT

Xin X; X, X, []

E, E, E, E,

- Bién d6i A(X3, X4, X,) thanh Y (X4, X419, X50) nhu sau:

. X5:Xe  _ 0,195.0,137 0051
X;+X, + X 0,195 + 0,195 + 0,137

Koo = Xp-Xe  _ 0,195.0,137 o051
X;+X; + X 0,195 + 0,195 + 0,137

Xp.Xs 0,195.0,195 0072

Xon = =
207 X, +X, + X 0,195+ 0,195 + 0,137

Ta duoc so do:

.\'1“

> 3 Xig Xs
— 1 [ 1 1 [ 1 1
| I— | | — | — | S— | —J
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X21 = X10 + X18 = 0,128 + 0,051 = 0,179
XZZ = X19 + X5 = 0,051 + 0,137 = 0,188
- Bién d6i Y(X16, X17, X51) thanh A thiéu (X,3, X,,) (Gia str 2 ngudn dang tri):

X.. = X.. + X +X16'X21 — 0118 + 0.179 + 0,118.0,179 0362
s Xy, / 0326
X0, = Xoo + Xon + X17.X51 0326 + 0179 + 0,326.0,179
o X1 ' 0,118
So d6 tré thanh:
; = X24-X20 1.0,072
=—* | X = _
)—— R AR
— _
Ey X4 L 0,067
i L |
@_1_1 .\_\;_, ’\.l [_l
7 R
@ t)
Ex; E,
So d6 tré thanh:
X"‘
=, 2
§ (C/; L] " g N;
f;
L
N <
E234 ()/) | b
N [ ‘ X,
o
\\/
E,
- Blén d61 Y(Xzz; X23, Xzs) thélnh A thié’u (X26' X27)
X, =X.. +X +X23-X22 — 0362 + 0.188 + 0,362.0,188 1566
A * Xos ’ 0,067
Xor = Xoe + Xon + X35.- X3 — 0.067 + 0.188 + 0,067.0,188 029
v * X3 ’ 0362
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So d6 tré thanh:

I _ Xp7.X;  0,29.0,195
Xz "~ X, + X, 0,29+40,195

= 0,117

So d6 tré thanh:
H -\."~ '\38 Elg_z.'
7o =
OR.EE_No

- bién khang tinh toan cua may phat:

3 Sy 300
Xiwam = Xpg. 20 = 0,117.5— = 0,351
ttdm 2875 0, 100 0,35

- Dong ngan mach do hé thdng cung cap:

: Iepros 5499
7 X,e ~ 1,566

= 3,51 kA
3.3.4.4. Tinh toan dong ngin mach tai diém N,

Khi ngan mach tai diém N,, may bién 4p B; va may phat F, ngung hoat dong, ta co
thé bién d6i so do thay thé twong tu nhu d6i voi truong hop ngin mach & N, ta co:

H X23 X» 4
Ot B

N4
]
O,
SN
- Bién d6i Y(X,2, X3, X55) thanh A thidu (X2, X27)
o X x4 22X a0 o, 01880362
o UTRITE T Xy ’ 0067
o = Xoe o, 2 XX o 00 0067.0188
S ’ 0362

So do bién doi rat gon cudi cung:
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- bién khang tinh toan cua may phat:

Y Sam 225
Xt =X,,.— = 0,29.—— = 0,653
ttdm 27 Scb 100

- Dong ngian mach do hé théng cung cap:

o _ lebios _ 5499
7 X,e 1,566

= 3,51kA

3.3.4.5. Tinh toan dong ngin mach tai diém N, N

Vi may phat F; va F, giéng nhau nén dong ngin mach tai N va Ng s& gidng nhau,
ta c6 thé tinh mot diém ngan mach, gia sir ta xét diém ngan mach N, ta ¢6 so do6 thay
thé tinh toan trong truong hop nay nhu sau:

O—o—F

— N«

- bién khang tinh toan cua may phat:

Z Sdm 75
=0,195.— = 10,146
Sch 100

* —
Xttdm - Xl .

3.3.4.6. Tinh toan dong ngan mach tai diém N’
So dd thay thé tinh toan:

X 10 X3

'\l: F
| [ 1 | >~ )
| L I |

[} ni

(] nig

Xo X- é
1 ™
LI L I

X16 = X15 + X14_ = 0,008 + 0,038 = 0,046

X17 = X13 + X4_ = 0,131 + 0,195 = 0,326
- Bién d6i A(X,, X4, X3) thanh Y (X4, X419, X50) nhu sau:

« - X3.Xs 0,195.0,137
87 X.4X, +X, 0,195+ 0,195 + 0,137

= 0,051
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N = X3 Xe 0,195.0,137 _ 0.051
Y7 X4+X, + X 0,195+ 0,195+ 0,137
v X X3 0,195.0,195 — 0072
207 X,+X, + X 0,195+ 0,195+ 0,137
So db tré thanh:

Xz Xio Xix Xao

1 1 — 1 TS,

— —J —J et
[ ]

xlh ‘([
n ()——1 — O .

[]x [~

X, % 9

| ‘! =

J —J F 3

- S0 d6 c6 tinh d6i xtng nén co thé bién doi:
X12
X21 —_ X16 + T = 0,082
X11
XZZ —X17+_—0326

X, 0,128
X23 =X18 +T= 0,051 +T= 0,115
X24 = X19 + X5 = 0,051 + 0,137 = 0,188

So db tré thanh:
H X2 X3 X4
Q —1 — , M
| | S| I |
N's
.\_—.-,
f
li_‘_;
- Bién d6i A(X,5, X53, X50) thanh Y (X5, X,6, X57) nhu sau:
Xop. Xos 0,326.0,115
X5 = = = 0,073
Xop4+Xss + X5 0,326 + 0,115 + 0,072
X,0. X 0,072.0,115
Xy = 29723 = 0,016

X,y +Xp3 + Xpo 0,326 + 0,115 + 0,072
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X20- X2 0,072.0,326

X,, = = = 0,046
27 Xy +Xys + X5 0,326 + 0,115 + 0,072
So d6 tré thanh:
ILI Xiss X ) & Ny
H(—» LI | y

Xﬁ"!

E2a

- Bién d6i Y(X,; + Xus, X579, X06 + X54) thanh A thiéu (X,g, X59)
(X21 + XZS)- (X26 + X24)
Xy7
(0,082 +0,073)(0,016 + 0,188) _
0,046
X27- (X26 + X24)

X21 + X25

~ 0,046 + 0016 + 0,188 + 20 (016 +0188) _ )
- ’ ’ 0,082+0,073 "

X5 = X31 + X35 + X3 + Xps +

= 0,082+ 0,073+ 0,016 + 0,188 +

Xp9 = X357 + X6 + X0 +

So do rat gon cudi cung:

H Xog 4 X29 234
1 1
71—

- bi¢n khang tinh todn cua may phat:

Y Sam 225
=0,311.— = 10,7
Seh 100

* —
Xttdm - X29 '

- Dong ngan mach do hé théng cung cap:

o _ lebios _ 5499
B X,e 1,046

= 5,257 kA

3.3.4.7. Tinh toan dong ngin mach tai diém N’
So do thay thé tinh toan:

= 1,046
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p

iE
]
!

H : Xis X4 Xi3 Xy : E4 é

Xy6 = Xy + X1, = 0,008 + 0,038 = 0,046
X,, = X453 + X, = 0,131 + 0,195 = 0,326

Can cu vao su doi xtirng, bién doi so do twong tu nhu ngan mach tai diém N1, ta ¢6 so
do tuong duong nhu sau:

H X0

Xis X2 Ei3
CHE_ I W
ol ]

ol

N'g

X

2
= 0,046
> +

)

2
= 0,082

X18 = X16 +

Xll
X19 = X17 + T = 0,326

X, 0,128 X, 0,137 X; 0,195
XZO = 7 = T = 0,064,' X21 = ? = T = 0,0685, XZZ = 7 = T
= 0,0975

Ti€p tuc bién doi nhu sau:

Xig X X1s X1 3
H @ j L L1 | - k‘_’ ‘
X24
Eiy
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- Bién d6i A(X49, X500, X57) thanh Y (X,3, X5, X,5) nhu sau:

%, = XioXo0  _ 0,326.0,064 0,043
Xi0+X50 + X5, 0,326 + 0,064 + 0,0975

%, = XioXor 0,326.0,0975 _ 0,0652
Xi0+X50 + X5, 0,326 + 0,064 + 0,0975

X2 X20 0,0975.0,064 00128

X = =
25 7 X9+ X0 + Xoy 0,326 + 0,064 4 0,0975
X26 = X18 + X23 = 0,082 + 0,043 = 0,125
X,7 = X,s + X,; = 0,0128 + 0,0685 = 0,0813

- So dd tro thanh:
= X@ X)q '
H (=) —] hhl[ [ —2= o
NS ‘ —
| | X

I/-+\‘I

n\‘- /v

El}-‘

- Bién d6i Y(X,4, X26, X57) thanh A thiéu (X,g, X50)

X = Xon + Xoy + 225227 _ 0195 40,0813 + 0.125.0,0813 _ 0,362
28 — 4326 27 X24 — Y, ) 0,0652 — VY,
Xou. X507 0,0652.0,0813
ng = X24_ + X27 + X = 0,0652 + 0,0813 + 0 125 = 0,189
26 )

Ta duoc so do rat gon cudi cung:

H X2g 4 X190 Ej34
7

N',

- Dién khéng tinh to4dn ctia may phat:

Y Sy 225
X: =X,9g.—— = 0,189.—— = 0,425
ttdm 29 Scb ’ 100 ’

- Dong ngin mach do hé théng cung cap:

1= lebios _ 5499
™ X,e 0,362

= 15,19 kA
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3.3.4.8. Tinh toan dong ngin mach tai diém N,
Theo nguyén 1y xép chong, ta co: Iy, = Iys + Iy,
3.3.4.9. Tinh toan dong ngin mach tai diém Ng
Theo nguyén ly xép chong, ta co: Iyg = Ing + Iy’
3.3.4.10. Tinh toan dong ngin mach tai diém N,

So dd thay thé tinh toan:
X‘- ’ XU| x:

ERE ¥ Ey
] ] —©
o L X,

Xl ] []
-\-!__‘« x.' E~. 2 4
A5 0"
%[ ] |

.‘\-.) X~ X; k
l
1 | — | o |
- - ©

- So do co6 tinh doi xting nén c6 thé bién doi:

1
| N—
e

X16 = X5 + X414 = 0,008 + 0,038 = 0,046

Xy, 0,072 X;p 0,128

X
Xi; = =7 = 0,036 ;Xyg =%=o;x19 =—=—"—=006%
X, 0,195 X, 0,137
Xz =~ =—5—=00975;X;; == =—"—=0,0685

So dd trd thanh:

\’l( \l \.I ) \ 0

1 |‘1 Iﬁ ﬁ <
DO O OO =

X4
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- Tiép tuc bién dbi:

X5, =Xy + X17 = 0,046 + 0,036 = 0,082
X3 =X + X535 =0,131

Xy4 = X531 +X; =0,0685 + 0,195 = 0,2635

So db tro thanh:
H X2s X)9 Xag E
()r—1 T +—<)
X X
X4
E;
E,
- Tiép tuc bién doi:
o mx s Koo Xos oo 0,0975.0,2635 0135
25 T TR+ X 0,0975 40,2635
So db tro thanh:
H P—ljl

X2 Xas
)
o]

; X E.

.\l'

- Bién d6i Y(X,5, X3, X55) thanh A thidu (X,¢, X57)

Xow = X0 + Xon + Koo Ka3 _ 0,082 + 0,131 + 0082.0,131 _ 0,293
26 — 22 23 X25 - Y, ] 0’135 — VY,
X,s. Xy 0,135.0,131
Xy7 = Xos + X3 + X = 0,135+ 0,131 + W = (0,482
22 ]

So d6 tré thanh:
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s X6 27 S

"

Eq
X,7.X,  0,482.0,195

Xy = = = 0,139
287 X,,+X, 0,482+ 0,195

So d6 rut gon cuodi cung:

34

H X6 4 Xas E»:
B4
A\'l

)

- bién khang tinh toan cua may phat:

i} 2. Sq 300
Xiam = X28 Tbm = 0,139. 275 = 0,417
- Dong ngdn mach do hé thdng cung cap:

: Iepos 5499
7 X,e ~ 0,293

= 18,768 kA

4.3.4.11. Xac dinh dong ngin mach ciia cic diém ngin mach

Tra duong cong tinh toan ¢ hinh 3.5 trang 44 tai li¢u tham khao [1] ta x4c dinh duoc boi
s6 dong ngan mach Ky, KL,

- Dong siéu qua d6 ban dau do may phat cung cip:

I,, _ K,, 211 Sdei
0 0" \/g Ucb
- Dong ngan mach duy tri do cac may phat cung cap:
[ = K" Zi Sdei
\/§- Ucb10.5
- Dong ngan mach tong tai diém No:
Ioni = 1o + 1
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- Dong ngén mach xung kich tai diém N; (Kgp):

ixk = \/E ka' Ié)’Ni

- Gia tr1 hi¢u dung cua dong ngén mach xung kich sau chu ki dau tién ké tr khi nga"m
mach la:

Laeni = Ioniv/ 1 + 2. (K — 1)2

- Tir d6 ta lap duogc bang két qua tinh todn ngin mach nhu bang 3.1

Béng 3.1: két qua tinh todn ngan mach:

Mach | Biem | Ugp, | BOi s0 dong | Iy It oni | Lo ki LN
gien | NM | (V) | nginmach | (kA) | (KA) | (kA) | (kA) | (KA) | (kA)
; Tinh Ky K2
Toan
Cao N, 220 | 2,55 | 2,05 1,92 1,544 7,377 7,001 | 18,779 | 11,139
ap
Trung | N, 110 | 3,6 2,3 5422 | 3,464 | 11,544 | 9,586 | 29,386 | 17,431
ap
Haap | N; |10,5| 2,9 | 2,15 | 47,838 | 35,466 | 51,348 | 38976 | 130,71 | 77,534
MBA
Phén | N, |10,5] 1,52 | 1,56 | 18,805 | 19,3 22,315 | 22,81 | 56,805 | 33,695
doan
May Ng [ 10,5 7,2 2,8 - - 29,692 | 11,547 | 75,583 | 44,834
Ne, [10,5] 1,43 | 1,49 | 17,692 | 18,434 | 22,949 | 23,691 | 58,419 | 34,652
phat
Ne | 10,5 7,2 2,8 - - 29,692 | 11,547 | 75,583 | 44,834
Ne, |10,5] 2,4 | 1,98 | 29,692 | 24,496 | 44,882 | 39,686 | 114,251 | 67,77
Ty N, | 10,5 - - - - 52,641 | 35,238 | 134,002 | 79,486
. Ng | 10,5 - - - - 74,574 | 51,233 | 189,834 | 112,604
dung
Ny |10,5] 25 2 41,24 | 32,99 | 60,008 | 51,758 | 152,755 | 90,61

3.4. Xac dinh xung lweng nhiét ciia dong ngin mach
Xung lugng nhi¢t dac trung cho luong nhiét tdéa ra trong khi cu di¢n ting vai thoi
gian tac dong ctia dong dién ngin mach. Xung lwong nhiét ctia dong ngin mach duoc
tinh toan chinh xac theo biéu thirc sau:

t
By = f in>dt = Byck + Bykek
0
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Trong d6: Byck 14 xung lwong nhiét cua dong dién ngan mach thanh phan chu ky

, 7 Bnek = (Tooni)? tea
+ I,y la dong ngan mach 6n dinh
+ tiq: 12 thoi gian tuong duwong thanh phan chu ki ciia dong ngan mach,

14

v _ lon
ttd = f(B = I// ’t)
coN

- Véi t 1a thoi gian ton tai ngdn mach, c6 thé 1ay (t = 0,125s)
- Tra dudng cong tinh toan hinh 3.1, trang 38 sach “thiét ké nha may dién va tram bién
ap” ctia PGS Nguyén Hitu Khai. Pé tim ra tyy

Bnkck 12 xung luong nhi¢t cua dong dién ng‘fm mach thanh phﬁn khong chu ky (qué dd);
2t
Bykck = (Ion)%- T, (1 —e Ta)
2t

T,: La hang sb thoi gian tvong duong cia ludi dién, khi t > 0,1s thi xem e Ta ~ 0 nén

Bnkek = (I(’)’N)Z-Ta
V6iU>1000VthiT, =0,05s

Bang 3.2 Bang tong hop két qua tinh toan xung luong nhiét

Diém | Mach dién | Igy; Looni % ta Bnex | Bnkcek B

NM (kA) (kA) (s) (KA)?%.s | (KA)%s | (KA)2.s
N, |[Caoap 7,377 | 7,001 |1,054|0,11 |5,392 2,721 8,133
N, |Trungap | 11,554 | 9,586 | 1,205 0,16 | 14,703 | 6,675 21,378
N; | Haap 51,348 | 38,976 | 1,317 | 0,18 | 273,443 | 131,831 | 405,274
N, |Phandoan | 22,315 | 22,81 | 0,978 | 0,08 |41,624 |24,898 | 66,522
N,' | May phat | 44,882 | 39,686 | 1,131 | 0,13 | 204,747 | 100,72 | 305,467
Ng | Tu dung 74,574 | 51,233 | 1,456 | 0,2 524,964 | 278,064 | 803,028

3.5 Két luan chwong 3.

- Tai chuong nay, cac diém ngin mach dién hinh trong nha may dugc xac dinh va phan
tich. Str dung phuong phap tinh toan ngan mach va duong cong tinh toan ta da tinh dugc
dong dién ngan mach tai cac cap dién ap va cac diém quan trong nhu may phat, may
bién 4p, thanh gbdp, dudng day. Dit lidu ndy phuc vu truc tiép cho viée lra chon thiét b
va cai dat role bao vé, dong thoi kiém tra diéu kién 6n dinh nhiét va dong cia thiét bi
khi xdy ra sy cd.
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CHUONG 4: CHON CAC THIET BI PIEN CHINH TRONG NHA MAY DIEN

4.1. Piéu kién chung dé tinh chon
Khi cu dién va cac phan tir c6 dong dién chay qua dugc chon dua vao cac dai lugng
nhu sau:
- Chon ki€u (loat)
- bién &p dinh mirc
- Dong lam viéc cudng buc
Ngoai ra, mdi khi cu dién déu c6 diéu kién riéng cua nd. Néu céac thong s6 chon lya thoa
man céc diéu kién, chiing ta can kiém tra lai di€u kién 6n dinh dong va 6n dinh nhiét cua
cac khi cu dién, néu khong thoa man phai tién hanh tinh toan lai.
4.1.1. Khi cu dién
Vi¢c chon loai khi cu dién phai phu hop véi diéu kién riéng cua n6. Ngoai ra can can
nhac vé cac yeu to k¥ thuat — kinh té dé c6 phuong an chon phu hop.
4.1.2. Pién ap
bién 4p dinh mirc cua céac khi cu dién chu yéu la do cach dién cua né quyét dinh. Cach
dién cua ching phai chiu dugc khi lam viéc lau dai véi dong dién, dién ap dinh mic va
luc xay ra su c¢b. biéu kién:
Udmxkep = Unt
V61i: Ugmkep 12 dién ap dinh murc cta khi cu dién
Uy 12 dién 4p dinh mrc cap dat khi cu dién do
4.1.3. Dong dién lam viéc
Céc khi cu dién dugc chon phai dam bao dicu kién phat néng khi cé dong dién chay qua.
bé dam bao duogc diéu kién nay thi khi cu dién phai duoc lya chon theo dong cudng
buc: Iymkep = Iep
Déi voi thanh dan va cap thi dong I, 1a dong dién 1au dai cho phép nén diéu kién chon:
ch = Ilvcp
4.1.4. Kiém tra on dinh nhiét
Nhiét 36 anh hudng 16n dén khi cu dién va day dan, nhiét do qua cao co6 thé 1am cho
thiét bi hu hong hoac van hanh khong 6n dinh. Vi vay, khi cu dién va day dan duoc chon
phéai dam bédo diéu kién 6n dinh nhiét do, khong vugt qua gia tri cho phép. Diéu kién
kiém tra: By > Bxn
Trong do:
By 1a xung lugng nhiét ctia thiét bi
By 12 xung luong nhiét ctia dong ngan mach tinh toan
4.1.5. Kiém tra 6n dinh dong
Khi c6 dong ngén mach chay qua cac phan tir mang dién, khi cu dién, mot lyc dién dong
s€ phat sinh gay ra rung dong c6 thé l1am hong cac thiét bi, nén ta can phai ki€m tra theo
diéu kién: idam > ixk
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Trong do: 14em 12 dong 6n dinh dong cua thiét bi dugc lva chon
ixk 12 dong ngan mach xung kich
4.2 Tinh toan dong dién cudng birc
4.2.1. Cac mach phia cao ap 220kV
a. Pwong day lién lac ciia hé thong:
I, = l Sthmax _ 128,52
2 V3. Ugne  2.4/3.220

Trong d0: Syymax 12 cOng suét thira 16n nhat nha may phat vé hé thong.

I, = 2.1, = 2.0,169 = 0,338 kA

= 0,169 kA

b. Puwong day kép cia phu tai:
Sftmax _ f)plt(max 30

I,y = = —
bt 2-\/§-Udmc ZCOS¢UC-\/§~U,1MC 2.0,85./3.220

Iy = 2.1,=2. 0,046 = 0,092 kA

= 0,046 kA

c. Mach cao ap may bién ap lién lac B1, B2:

Dong cudng bire dugc tinh theo kha ning qua tai cia may bién ap.
. Katsc-Samp _ 1,2.160
T BUgme  V3.220

<> Két luan: So sanh dong cudng buc trong cac truong hop trén, chon I, =
0,504 kA dé chon khi cy dién cho mach 220 kV

= 0,504 kA

d. Thanh gop cap dién ap cao
. Katse: Samp _ 1,2.160
T VBUgme  V3.220
4.2.2. Cac mach phia trung ap 110kV

= 0,504 kA

a. Duwong day don cia phu tai:

S P 10

ptmax ptmax

I = = =
«/g.Ume COS¢UT-\/§~UM 0,8.4/3.110

= 0,066 kA

b. Pwong day kép cua phu tai:

SP pPX 20

ptmax _ ptmax

Ipt = = —
T 2BU,, 2.cosp,ABU,, 2083110

= 0,066 kA

Trong d0: Sypmax 12 cOng suat thira 16n nhat nha may phat vé hé thong.

Iy = 2.1, = 2.0,066 = 0,132kA
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¢. Mach trung 4p may bién ap lién lac B1, B2:
Dong cudng birc duoc tinh s ¢6 mot mdy bién ap lién lac va phu tai & phia trung 13 16n
nhat.
L= Stmax 79,59
T VBUgur  V3.110

% Két luan: So sanh dong cudng burc trong cac truong hop trén, chon I, = 0,418 kA
dé chon khi cu dién cho mach 110 kV

= 0,418 kA

d. Thanh gép cap dién ap trung:
_ Kgtsc-Samp _ 1,2.160

Iop = = = 1,008 kKA
T BUgr  V3.110
4.2.3. Cac mach phia ha 10,5kV
a. Mach may phat F1, F2, F3
S 75
= _dmf = 4,124 kA

L., = —
P BUgn  V3.10,5
I, = 1,05.1,, = 1,054,124 = 4,33 kA

b. May bién 4p lién lac
Sthmax 158,75

L., = —
P VB Uy 2V3.10,5
o Sm 9%
® " VB.Uy, +3.105

V6i Sg; = min{Symax, Kqt- Kei- Samp1 } = min{123,46; 96} = 96 MVA

= 4,364 kA

= 5,28 kA

c. Khang dién phan doan (da tinh & chuong 2)

Ibt = 1,3 kA
I, = 3,07 kA
d. Mach ty dung
11,47
Iye = —max_ __4 __ _ (158 kA
P BUgn  V3.105
e. Mach may phat F4
Sde4 75
It = = = 4,124 kA
T BUyn  V3.10,5
1,05.S
Iy, = — M _ 1 054,124 = 4,33 kA
\/§- Udm
f. Thanh gop
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0‘0

I = max{l,,} = 4,364 KA

I, = max{l.,;} = 528 kA

Két luan: So sanh dong cudng birc trong cac trudng hop trén, chon I, = 5,28 kA
dé chon khi cu dién cho mach 10,5 kV

4.3. Chon khi cu dién va cac phin c6 dong dién chay qua cip dién ap may phat

4.3.1 Chon may cit va dao cach ly

4.3.1.1 Piéu kién chon va kiém tra may cit va dao cach ly

a. Diéu kién chon va kiém tra may cit
May cit duoc chon va kiém tra theo cac diéu kién sau:
Loai may cit dién
Dién ap dinh mic Ugpmme = Ugmur
Dong dién dinh muc: Iqpme = Loy
Dong cat dinh mue: Iogy = 17 oni

Kiém tra 6n dinh dong: Iqamc = ixk
Kiém tra 6n dinh nhiét: I2,.t,n = By

. Dieu kién chon va kiém tra dao cach ly

DCL duoc chon va kiém tra theo cac diéu kién sau:
Loai DCL
Dién ap dinh mic Ugpmper, = Ugmat
Dong dién dinh mutc: Igyper = Lep
Kiém tra 6n dinh dong: Iygapcr = ixk
Kiém tra 6n dinh nhiét: 12, .t,n = By

Véi may cat va dao cach ly c6 dong dinh muc 16n hon 1000 A thi khong can kiém tra

6n dinh nhiét

Theo cac diéu kién chon MC ta chon dugc MC c6 thong s6 nhu hinh 4.1:

Bang 4.1: Bang chon may cit

Thong s tinh toan Théng s6 dinh mic
Mach Piém Loai may I
tinh NM Udm ch I”0Ni ixk 'C(flt Udm Idm chm Iodd /I;h
toan kV) | (kKA) | (kA) (kA) &V) | (A) | (kA) | (KA) (kA“/};)
Ha N3 MIT -10-
ap 10,5 | 5,28 | 45,494 | 130,71 5000- 10 | 5600 | 63 170 | 64/4
MBA 63Y3
May | Ng' MIT -10-
phat 10,5 | 4,33 | 44,882 | 114,251 5000- 10 | 5600 | 63 | 170 | 64/4
63Y3
Phan N, MIT -10-
doan 10,5 | 3,07 |22,315| 56,805 3200- 10 [ 3200 | 45 120 | 45/4
45Y3
Tu Ng MIT -10-
ding 10,510,158 | 74,574 | 189,834 5000/1800 10 | 5000 | 105 | 300 | 70/10
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Theo céc diéu kién chon DCL ta chon dugc DCL ¢6 thong s6 nhu hinh 4.2:

Bang 4.2: Bang chon DCL.:

Mach | Thong s6 tinh toan Thong so dinh mlﬁ:lc
:g;ﬁ ?\}if[n Uim | loo | "oni Ik I;(;iihdg,o Udm | lam | lodd /Igl:h
kV) | kA) | (kA) | (kA) &V) | (A) | KA) | (kA/s)
KI/I%;B?\) N3 10,5 | 5,28 | 45,494 | 130,71 25/]210((;0 20 | 6000 | 250 | 75/10
11\3/{1?[] Ne' 10,5 | 4,33 | 44,882 | 114,251 11(;?51()%0 10 {5000 | 200 | 70/10
2222 N 10,5 | 3,07 | 22,315 | 56,805 15210%0 10 | 4000 | 200 | 65/10
dggg Na 10,5 | 0,158 | 74,574 | 189,834 152,10%0 10 {3000 | 200 | 60/10

4.3.2. Chon thanh gép thanh din
4.3.2.1. Chon thanh goép cép dién ap may phat.
- Diéu kién chon: I, > I, = 5,28 kA
- Ta chon thanh dan ctiing.

- Tacb I = 5,278 kA > 3000A nén ta chon thanh dan hinh mang nham muc dich giam

hiéu tng mit ngoai, dong thoi ting kha nang 1am mat.

- Tra bang phu luc XII trang 285 cua tai li¢u tham khao [1], ta chon dugc thanh dan

dong co6 cac dic tinh nhu bang 4.3:

Bang 4.3: Bang thong sb thanh gop cdp dién ap may phat

Kich thudc (mm) Tiét Momen tré khang Momen quan tinh Dong
dién 1 (cm?) (cm?) dién cho
h b |c r |cuc Mot thanh Hai M6t thanh Hai phép ca
(mm?) thanh thanh |2 thanh
Wex | Wyey | Wyoyo | Jxex | Jy—y | Jyo-yo [ (&)
125 | 5516,5| 10| 1370 50 9,5 100 290,3 | 36,7 | 625 5500
T
X h
1
Hinh 4.1: Tiét dién mait‘ cat thanh dan hinh mang
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4.3.2.2. Chon thanh din tir ddu cwe may phat F,, F,, F; dén thanh gép cip dién ap
may phat va tir diu cwe may phat F, dén MBA B;

- Diéu kién chon: I, > I, = 4,33 kA
Tra bang phu luc XII trang 285 cuia tai liéu tham khao [1], ta chon duoc thanh dan nhom
co cac dac tinh nhu bang 4.4:

Bang 4.4: Bang thong s6 thanh dan dau cyc may phat

Kich thuéc (mm) Tiét Momen tré khang Momen quan tinh Dong
dién 1 (cm?) (cm?) dién cho
h b |c |r |cuc Mot thanh Hai Mot thanh Hai phép ca
(mm?) thanh thanh |2 thanh
W | Woy | Wyogo | Jxx | Jymy | Jyomyo | (A)
125 |55 (16,5 |10 | 1370 50 9,5 100 290,3 | 36,7 | 625 4640

4.3.2.3. Chon thanh din tir thanh gép cip dién 4p may phat dén ha a4p may bién ap
lién lac B4, B,

1. Doan trong nha

- Piéu kién chon: Iep > Iep = 5,28 KA

Tra bang phu luc XII trang 285 ciia tai liéu tham khéo [1], ta chon duoc thanh din dong

c6 cac dac tinh nhu bang 4.5:

Bang 4.5: Bang thong s6 thanh din mach ha 4p may bién ap

Kich thudc (mm) Tiét Momen tré khéng Momen quan tinh Dong
dién 1 (cm?) (cm?) dién cho
h b |¢ |r |cuc Mot thanh Hai Mot thanh Hai phép ca
(mm?) thanh thanh |2 thanh
Waex | Wyy | Wyoyo | Jxex | Jy—y | Jyooyo | (A)
125 |5516,5| 10| 1370 50 9,5 100 290,3 | 36,7 | 625 5500

4.3.2.4. Kiém tra diéu kién khi chon thanh din

a. Kiém tra on dinh nhiét khi ngin mach
Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:

/By

Sch(_)n = Smin = T

Trong d6: Schon 12 tiét dién cla thanh dan can kiém tra 6n dinh nhiét.
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Sinin: 12 tiét dién nho nhat ma thanh dan c6 thé chiu dung dugc khi ¢6 ngan mach xay ra
trén thanh dan.

C: 12 hé s phu thudc vao vat liéu ctia thanh dan. (vat liéu nhém C = 79 ASY/? mm?, vat
liéu dong C = 171 ASY/2 mm?)

JBuv

C

Vay thanh dan da chon thoa man diéu kién 6n dinh nhiét.

= Sch(_)n =2.1=Spip =

b. Kiém tra 6n dinh dong khi ngin mach
Ta c6 tng suit thanh dan la:

Oy = 04 + 0,

Trong do:
o, 1 tng suit do dong dién cac pha tac dong voi nhau sinh ra.
o, 12 Gmg suat do dong dién trong hai thanh dan cing pha tac dong véi nhau sinh ra.

Luc dién dong gitra cac pha tao ra la:
I
Fl = 1,76 10_8.5. (IXKNi)Z' kG

Trong do:

ixkni 12 dong dién xung kich ngan mach ba pha (A) (ixgni )
l; 1a chiéu dai mot nhip thanh dan, chon I; = 100cm

a 1a khoang céach giita cac pha thanh dan, chon a = 40cm

Momen udng tac dung 1én thanh dan khi s6 nhip 16n hon 2:

F1 . 11
M, =
Y10
Momen chdng uén ctia thanh dan:
W; = WyO—yO
Ung sut trong thanh dan o, dudi tic dong cia momen udn tai M,
M,
o, =
! WyO—yO
Luc tac dung 1én do dai 1cm cua thanh dan:
: 2
1 .
f, = 0,51. 102, o)

h

Momen udn tac dong Ién thanh dan:
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f,.1,°
12

Momen chéng uén cua tiét dién ngang thanh dan

kG.cm

M2:

M,

W, =W,y =0, = "
2

Vi diéu kién 6n dinh dong cua thanh dan, ta co:

chzott=01+02=>8zg8cp

f,.12

&S L2
12.W,

8cp—61).12.W
SScp_81 => 1, < Bop ;) 2=lZmax
\} 2

Ta so sanh néu lmax > 1; thi thod man

c. Kiém tra on dinh dong khi xét dén dao dong riéng

_ 356 [E.].10°
12 | Sy
Trong d6: I 1a d6 dai thanh dan gifta hai stt, [ = 100 cm

E 12 modun dan hoi ciia vat lidu thanh dan (modun dan hoi tra tai lidu [1] trang 118)

(Epi= 0,65. 106 kG/em2), (Eqy= 1,1. 106 kG/em2)

_81

J 12 momen qué tinh cua tiét dién thanh din ddi véi truc thang goc

v6i phuong udn (cm4) (J = Jyo-yo)

S 14 tiét dién ngang cta thanh dan ( cm? ) (S =2.1)
v 1a khéi luong riéng cuia vat lidu thanh dan.

(YAl =2,74 g/cm3), (yCu = 8,93 g/cm3)

Néu tan sb dao dong riéng fr ndm ngoai khoang (45-55) Hz va (90-100) Hz thi thod diéu

kién 6n dinh dong khi co xét dén dao dong riéng.

Ta lap duoc bang kiém tra diéu kién thanh din:

Bang 4.6: Bang kiém tra diéu kién thanh dan

Tl'lanh Smin Fl M1 0-1 fz MZ 0-2 lmax fr
dan - mm?) | (kG) | (KG.cm) kG) | (kG.em)| (Ey | (em) (Hz)
( 2 Cl’l’l2
cm
Thanh
din 1 47,697 | 141,98 | 1419,8 | 14,198 | 1,317 | 1097,5 | 115,526 | 346,346 | 569,74
Thanh
d3n 2 221,236 | 574,345| 5743,45 | 57,435 | 5,326 | 4438,33 | 467,193 | 114,088 | 828,125
Thanh
din 3 117,728 | 751,745| 7517,45| 75,175 | 6,971 | 5809,17 | 595,702 | 147,192 | 596,74
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-Trong do:

Thanh dan 1: Thanh gop cp dién 4p may phat.

Thanh dan 2: Thanh dan tir dau cuc may phat F,, F,, F; dén thanh gop cép dién ap may
phat va tir diu cyc may phat F, dén MBA B,

Thanh dan 3: Thanh dan tir thanh gop cip dién 4p may phat dén ha 4p may bién 4p lién
lac B4, B,

-Két luan: Cac thanh din d3 chon thod mén cac diéu kién kiém tra

2. Chon thanh din mém d:t cho doan ngoai troi
a) Chon tiét di¢n

Dicu kién: I, > Ijyep = 5,8 kA

Ta chon bd diy din mém bang nhém co cac thong sb sau:

+ 5 day dan AC-700/86 c6 dong cho phép 1 day la: Iepr = 1220 A
+ Dong cho phép ctua bg day la: Iepy = 5.1220 = 6100 A

b) Kiém tra 6n dinh nhiét khi ngin mach

- Piéu kién: Schon = Smin = @

Ta c6: Bn = Bns = 405,274 (kA2.s)

Ceu = 88 A%s mm?
_ B _ vausz7E
. .

min — 88

=S

103 = 228,766 (mm?)

Do d6: Schon = 5.700 = 3500 (mm?) > Smin =228,766 mm?
Vay thanh din d chon thoa mén diéu kién 6n dinh nhiét khi ngan mach.

¢) Kiém tra on dinh dong
-Di véi cac thiét bi phan phdi ngoai troi khoang cach giita cac pha 16n nén luc dong
dién bé nén khong can kiém tra on dinh dong.
4.3.3. Chon swr q o

St 1a khi cu dién dung dé gitt cac day dan tran. Do vay, st phai chiu dugc dién ap
16n nhét c6 thé dat 1én day dan, phai chiu dung dugc tac dong co hoc va nhiét hoc cua
dong dién khi lam viéc 1au dai cung nhu khi ngén mach, dff)ng thot phai chiu dugce tac

dong cua moi truong.
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4.3.3.1 Piéu kién chon va kiém tra

Str do duoc chon theo cac diéu kién sau:

- Loai su: sit dugc dit trong nha hay ngoai troi

- Dién E"p: Udms = UdeT

- Kiém tra diéu kién 6n dinh dong

Fy < Fep = 0,6Fy,

Trong do: F¢p: luc cho phép tac dung 1én dau st.

Fon: lyc pha hoai dinh murc cua su

Fit: Luc tinh toan dang tri qui doi vé dau st

Ftt = Fl'_ = Fl'

!

H

h
H+7

H

Véi:  Fy:1a lyc tinh todn trén khoang vuot thanh dan, kG

H': chiéu cao clia trong tdm thanh din

H: Chiéu cao cua st

h: chiéu cao thanh dan

4.3.3.2. St d& thanh gop cap dién may phat

Taco: F; = 141,98
h=125 mm

kG

Chon loai st ¢6 cac thong sé nhu bang 4.7:

Bang 4.7: Bang chon st thanh dan cip dién méy phat

Dbién ap (kV) Luc pha hoai Chiéu cao
Loai s Lo
Dinh mirc Duy tri ¢ trang thai nho nhat khi (mm)
kho uén tinh, kG
O@-10-750Y3 10 47 750 120
Vay
120 + 1%—5
Fi = 14198 .| ————— | = 215,928 kG
“ ’ 120 ’
Fep = 0,6F,, = 0,6.375 = 450 kG
Vay Fy < F., = thoa man yéu cau 6n dinh dong.
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4.3.3.3. Chon sir d§ thanh din tir ddu cwe may phat F,, F,, F; dén thanh gop cép

dién 4p may phat va tir ddu cuc may phat F, dén MBA B;
Ta c6: F; = 574,345 kG

h =125 mm

Chon loai st ¢6 cac thong s6 nhu bang 4.8:

Bang 4.8: Bang chon st cho thanh din ddu cyc may phat

bién ap (kV) Luc pha hoai | Chiéu cao
Loai sur . .
Dinh Duy tri ¢ trang thai | nhd nhat khi | (mm)
mirc kho uén tinh, kG
O¢-10-2000Y3 10 47 2000 134
Vay
134 + 1%—5
Fi = 574,345.| ————=— | = 842,23k
i = 574,345 134 842,23 kG

Fep = 0,6F,, = 0,6.2000 = 1200 kG

Vay Fy < F¢p, = thoa mén yéu cau 6n dinh dong.

4.3.3.4. Str d& thanh din tir thanh gop cip dién ap may phat dén ha 4p may bién

ap lién lac B4, B,

Ta co: F; = 751,745 kG

h =125 mm

Chon loai st ¢6 cac thong sb nhu bang 4.9:

Bang 4.9: Bang chon st cho thanh dan mach ha 4p may bién ap

Dién 4p (kV) Luc pha hoai | Chiéu cao
Loai sur . .
Dinh | Duy tri ¢ trang thai | nhé nhat khi | (mm)
muc | kho uén tinh, kG
O¢-10-2000Y3 10 47 2000 134
Vay
134 + 1;—5
Fi = 751,745.| ————=— | = 1102,372 k
«« = 751,745 134 02,372 kG
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Fep = 0,6F,, = 0,6.2000 = 1200 kG
Vay Fy, < F,, = théa mén yéu cau 6n dinh dong.
4.3.3.5 Chon str xuyén
Vi st xuyén khi chon ta dua vao céc diéu kién:

- Dlén ép Ude = UdeT = 10,5 kV
- Dong dién: Igms = Ijyep = 5,8 kKA

Vay ta chon st xuyén cho thanh dan nhu bang 4.10:

Bang 4.10: Bang chon sur xuyén

Lyc pha hoai nho nhét

Loai sur Dién ap (kV) | Dong dinh muc kA ,
khi uon tinh (Kg)

TA-10 10,5 8 2000

4.4.Chon cap cho dwong diy cap dién 4p may phat:

- Ta chon 1 phan cap dan tir thanh gop cap dién ap mdy phat ra dén ngoai nha may
(khoang 200m).

- Ta chon cap dong 3 18i, cach dién bang gidy tam dau, dat trong khong khi.

- Dién 4p dinh muc: Udm cap = Unr = 10,5KV
- Tiét dién cap chon theo mat do dong kinh té:
Ipe
Skt = 7
Jxt

Ta co: Ty = ?;i = 22 (74,12.6 + 65,88.6 + 82,35.8 +57,65.4)

= 7665 (h)
-Tra sach tai liéu huéng dan [1] trang 56 ddi v6i cap cach dién bang gidy, 16i dong thi
ta chon Jie= 2 (A/mm?)
+ Déi véoi dudng day kép:
P¢. 103 15.103
T 2.3.Ug. cos@p  2.4/3.10,5.0,85
I, = 2.1, = 2.485,168 = 970,336 A

I = 485,168 A

D S =2 =202 = 242,584 mm?

jkt

+ Déi voi dudng day don:
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b 103 _ 5.103
V3.Uyy.cose  +/3.10,5.0,85

It = 323,446 A

D S =2 =222 = 161,723 mm?

Jkt
Theo kinh nghiém thi khi Skt > 150 mm? thi s cép kinh té dugc xac dinh boi:

hK Skt _ 242,584
bt
150 150

=1,617

WP = Ske _ 161,723
bt 450 150

= 1,078
Viy ta chon 3 s¢i cap dong 1am viée song song; Tra & tai liéu [1], cap dong tiét dién 150
mm? co [cp =355 A.
4.4.1. Kiém tra cap theo diéu kién phat néng lau dai:
-Kiém tra diéu kién phat nong ctia cap khi 1am viéc binh thuong:
Ky Kp. Iep = Tt

Trong do:

Ki: 12 hé s hiéu chinh khi nhiét do moi truong khac vai qui dinh (do khong hi¢u chinh

theo nhiét do nén K; =1)

K»: 1a h¢ s6 xét dén hi€u tng gan khi c¢6 nhiéu cap lam viéc song song, khi s cép tang

thi K» giam (s cap 1am viéc song song bang 3 nén K, = 0,9)
-Déi véi duong day kép:
I, = 485,168 A
lep= K1 Kp.Iep = 1.0,9.3.355 =958,5 = I, = 485,168 A
Vay cap da chon thoa man diéu kién phat nong cuia cap khi 1am viéc binh thuong.

-Kiém tra dicu kién phat néng cua cap khi lam viéc cudng birc:

Khi su ¢b cap c6 thé cho phép qua tai 130% trong thoi gian khong qua 5 ngay dém.
Diéu kién:
1,3.K;. K. Iy = 1,3.1.0,9.3.355 = 1246,05 A > I, = 2.485,168 = 970,336 A
Viy cap da chon thoa man diéu kién phat nong khi lam viéc cudng bic.
4.4.2. Kiém tra diéu kién 6n dinh nhiét caia cap:

Diéu kién nay s& duoc kiém tra sau khi chon khang dién duong day.
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4.5. Chon cudn dip ho quang

Véi cap dién ap may phat 10,5 kV thi xay ra cham dét 1 pha van cho phép 1am viéc
binh thuong nhung dong dién dung sé& 16n 1am phat sinh hd quang c6 thé dot chay khi
cu dién & chd cham dat. Mit khac dong dién dung sé& 16n dan dén qua 4p trong mang
dién, dién ap pha s€ tang 1én (2,5-3) di¢n ap pha dinh muc.

Theo quy trinh ki thuat thi mang dién c6 thé 1am viéc voi trung tinh cach dién d6i véi
dat néu dong cham dat mot pha dbi véi mang 10,5 kV 1a I = (20 = 30)A. Vay néu
dong cit I > 30 A thi khi cham dét 1 pha ta phai dat cuén dap hd quang.

4.5.1. Diéu kién chon
Cuon dap hd quang duoc chon theo diéu kién sau:

Udm > Uph.
Q> Qtt=n.Ic.Uph.

Trong do:
Uph 1a dién &p pha ctia mang, kV.
n 14 hé s6 tinh dén su phat trién cua mang chon béng 1,25.

Ic 1a dong dién cham dat mot pha va dugc xac dinh théu cong thure kinh nghiém sau:
- P6i v6i duong day trén khong:

_ Ud-IZk
[c = gy [A].

- Béi v6i duong day cap:

_ Uglyk
T [A].

Ic
Véi Iy 1a tong chiéu dai cua duong day.
4.5.2. Chon cudn dap hd quang cho mang cip dién ap may phat 10,5 kV:

Phu tai cdp dién ap may phat gom:
4 duong day kép x15 MW dai 10 km.
2 duong day don x5 MW dai 6 km.
Tong chiéu dai dudng day:
ly =42.10+2.6=92km.
Cép chon dat dudi dt co thé 1dy bang 0,2km nén ta co tong chiéu dai cap:
lc =4.2.0,2+2.0,2=2km.
Tong chiéu dai dudong day trén khong:
k= ly-Ig =92-2=90km.

Dong dung dan ctia dudng day trén khong:
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Dong dung dan cua cap:

Dong dung dan ciia duong day phu tai cap dién ap mdy phat:
[c=1K+1¢=27+2,1=48A.

Ta thay, Ic <30A nén khong can phai chon cudn diy hd quang & mang 10,5 kV.

4.6. Chon khang dién

4.6.1. Chon khang dién phan doan

Khang dién da duoc chon so b ¢ chuong 2, cin ¢t vao tinh toan ngan mach & chuong
3, ta kiém tra lai khang dién phan doan.

- Kiém tra on dinh dong: 44y, = 58 KA > igens = 55,18 kA
- Kiém tra 6n dinh nhiét: 12, 4. taham = 422 = 1764 kKA > 47,38 KA (tppam = 1)

4.6.2. Chon khang dién dwong day
Khang dién duong day duoc lap dit ndi tiép vao duong day dé han ché dong ngan mach
nho hon hodc bang 20kA dé co thé chon dugc may cat hop bo cho cac duong day.

PDl1 PD2 PD3

\ UV C) \V

| |

5 MW 5 MW

15 MW 15 MW 15 MW 15 MW

Ta c6 bang phan bd cong suat phuy tai may phat trong cac trang thai lam viéc nhu sau:

K3 K5
K4

Trang thai

nhl nh2 nhl nh2
Binh thuong 12,5 15 15 15 12,5
Su cd K3 0 0 22,5 15 12,5
Su ¢d K4 12,5 22,5 0 22,5 12,5
Su ¢ K5 12,5 15 22,5 0 0
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Dong dién lam vi¢c binh thuong qua khang dién K31, Ksi1, K4, Ks1 va Ksp

bt
P 12,5
bt = bt = K3 = ' = 0,809 (kA
K31 K52 ™ \BUgmk.cose  3.10,5.0,85 ’ (ko)

bt
[bt — bt — bt — Pka4 — 15
K32 K4 K51 V3.Ugmk.cos@  v/3.10,5.0,85

= 0,97 (kA)

Dong dién lam viéc cudng birc qua khang dién K3, Ks, K4

[b — b — b — A3 = 22,5 = 1,456 (kA)
k32 = lka = lks1 V3. Ugmp. cos@  1/3.10,5.0,85 )
pcb 12,5
I1C<t3J1 = Iligz = = = 0,809 (k8)

V3.Ugmi.cos@  v/3.10,5.0,85
Tra tai liéu tham khao [1] ta chon duoc:

- Khang dién cho K3, K5 1a khang dién kép loai: PbAC-10-2x1500-X, %
- Khéang dién cho K4: PbA -10 - 1500 -X%

° Xac dll’lh Xk3 0/0, st%

Dong dién 6n dinh nhiét cua cap:
S..C  150.141
Il’th = = 1
Ve

Trong d6: S, 1a tiét dién cua cap (mm? ).

= 21,15(A)

C 1a hé sb phu thudc vao vt liéu (cap 16i dong Cc, = 141, d6i v6i cap 161 nhom Cyy =
90).

t. = 1(s) la thoi gian cat ciia may cat (bao gom thoi gian tic dong ciia bao vé role) (s).

Dé don gian trong tinh toan va chon thiét bi, c6 thé khong quan tdm dén I, thay vao
d6 ta chi quan tam dén Iy, < Iogm = 20 kA

- Chon gia tri co ban: S, = I00MVA, U, = 10,5kV
Sep 100

V3.Uy +3.10,5

SVTH: Hoang Phi Hung 64

et ch = = 5,499 kA




- bién khang cta hé théng:

- Pién khang tong:

Dién khang cua khang dién:

Quy dién khang twong ddi co ban vé dién khang phan trim, ta co:
Xk3% = Xkas.

T do, ta ¢6 thé chon duogc khang dién c6 thong s6 duge biéu dién nhu sau:

Ide3

ch

5,499

I 5499 0104
HT ™1y, 52,641
B Iy 5499
Xy = Xur + Xy = 7 = === 0,275
N10

Xks = Xy — Xyp = 0,275 — 0,104 = 0,171

1,5
=0,171.———=.100 = 4,664 %

L0a1 khéng dlén Udm Idm XK% XK Apdm Iodd Inhdm Hé sO
kV) | (A) Q) /1pha | (kA) | (kA) |k
(kW)
PbAC-10-2x1500- 10 1500 | 10 0,41 20,6 53 42 0,62
6
* Xéc dinh lai dong ngén mach N10
-Tinh lai dién khang cia khang dién:
I ,499
Xk3 = Xg3%.——— = 0,06.——— = 0,22
dmK3 1!5
Dong ngan mach tai diém N10:
o = =299 e ces < 20kA
N ™ Xyr + Xgs 0,114+022
* Kiém tra diéu kién ton that dién ap
Ché d6 lam viéc binh thudng:
IKS — k. [K52 0,97 — 0,62.0,809
AUK3% = AUKS% = X%, = ®_ sing = 6. .0,527
IdeS 1»5
= 0,987 %
AU % = 2% > AU % = 0,987 %
Ché d6 l1am viéc cudng buc:
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K51 — ko2 1,456 — 0,62.0,809
———  .singp = 6.
Ide5 1,5

AUK3% = AUKS % = Xys%. .0,527
= 2,012 %
AUG % = 5% > AUE% = 2,012 %
Vay khang dién dugc chon thoa diéu kién dn ton that dién ap
* Kiém tra dién ap du trén thanh goép khi ngin mach sau khang dién K3

Inio _ . 16,664

. IdeS 1!5

Ugy% = Xx3% = 66,656 % > Ugyep% = 60 %

Vay khang dién dugc chon thoa diéu kién nay.
* Kiém tra 6n dinh dong:
IxkN10 = lodd

iqq = 53 KA > ignio = V2. Ky Into = V2.1,8.16,664 = 42,42 KA
Vay khang dién dugc chon thoa diéu kién 6n dinh dong.
* Kiém tra 6n dinh nhiét
Vi khang dién di chon ¢6 Iy, > 1000A nén khong can kiém tra 6n dinh nhiét.
e Xac dinh Xy, %

HT HT
®

xa [ ]

&[N,

<[]

Xe E_J P ﬁ,,

AN

v v

Dong dién 6n dinh nhiét cua cap:

wn
e
@]

Inhc -

=
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Trong d6: S 1a tiét dién cua cap (mm?).

C 1a hé sb phu thudc vao vt liéu (cap 16i dong Cc, = 141, dbi v6i cap 161 nhom Cy =
90).

t. 1a thoi gian cit ciia may cat (bao gdm thoi gian tac dong ctia bao vé role) (s).

Dé don gian trong tinh toan va chon thiét bi, c6 thé khong quan tdm dén I, thay vao
d6 ta chi quan tdm dén Iy, < Ieqm = 20 kA

- Chon gia tri co ban: S, = 100MVA, Uy, = 10,5kV
Sep 100

= Iy = U = 5105 = 5,499 kA
- Pién khang ciia hé thong:
Xyt = Lo _ 5499 _ 0,074
Ing 74,574
- bién khang tong:
X5 = Xypp + Xgs = -2 = 2290 _ 57
Int1 20

bi¢n khang ctua khang dién:
XK4— = XZ - XHT = 0,27 - 0,074 = 0,196

Quy dién khang twong ddi co ban vé dién khang phan tram, ta co:

Ide4_ 1,5
Xka% = Xga.— = 0,196. .100 = 5,346 9
ka0 = Xia- 7 5,499 o
Bang 4.11: Chon dugc khang dién c6 théng s6 duoc biéu dién nhu sau:
Loal khé.l’lg dlél’l Udm Idm XK% XK APdm/lpha Iodd Inhdm
&V) 1(A) Q) | (kW) (kA) | (kA)
PbA-10- 1500-6 10 1500 6 0,35 10,5 53 42

* Xéc dinh lai dong ngén mach N10
-Tinh lai dién khang cia khang dién:

Iep ,499
Xka = Xga%.—— = 0,06. = 0,22
dmK3 15
Dong ngan mach tai diém N10:
Iep 5,499
= 18,33 < 20kA

I = =

NIL ™ e + Xga 0,08 4+ 0,22
* Kiém tra diéu kién ton that dién ap
Ché d6 lam viéc binh thudng:

K4
bt

_ 0,97
.sinp = 6.1—.0,527 =2%

AUE% = Xg4%. o =
mK3 )
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AU % = 2% = AUK% =2 %

Ché do lam viéc cudng buc:
K4

Kaq o bt 1,456 .
AU % = Xga%. L .sing = 6.1—5.0,527 =3,07%
mK4 )]

AU % = 5% > AUK% = 3,07 %
Vay khang dién dugc chon thoa diéu kién dn ton that dién ap
* Kiém tra dién ap du trén thanh gép khi ngan mach sau khang dién K4
In11 —6 18,33
TgmKa 2,5

Ugy% = Xxa% = 73,32 % > Uguep% = 60 %

Vay khang dién dugc chon thoa diéu kién nay
* Kiém tra 6n dinh dong:
Ixkn11 = lodd
igqq = 53 KA > ign11 = V2. Ky Ingg = V2.1,8.18,33 = 46,67 kKA
Vay khang dién dugc chon thoa diéu kién 6n dinh dong.
* Kiém tra 6n dinh nhiét

Vi khang dién di chon c6 I4,,, > 1000A nén khong can kiém tra 6n dinh nhiét.

4.7.Chon may bién dong (BI) va may bién dién ap (BU)

May bién dong dién (BI) 1a cac mdy bién ap do ludong, 1am nhién vy bién d6i dong dién
16n can do I xudng dong dién tiéu chuan I véi ton hao va sai s6 nho dé cung cap cho
cac dung cu do luong, bao vé role va tu dong hoda trong hé théng mot cach an toan. May
bién dién ap (BU) la may bién ap do ludng ding dé bién do6i dién ap tir mot tri s6 nao
d6 U; (thudng U > 380 V) vé& mot tri s6 thich hop Uz (100; 100/+/3 va 100/3 V) dé cung
cép cho cac dung cu do luong, bao vé role, tu dong hoa, kiém tra cach dién... trong mang

dién.

Ngoai ra nho ¢ may bién ap, may bién dong ma cac dung cu do luong, cac role dugc

cach ly vo1 mang dién cao Uj, ddm bdo an toan cho nhan vién van hanh.
O day ta chon BI, BU cho mang méay phat Ugm = 10,5 kV, IMF = 4,33 KA.

4.7.1 Chon may bién dong (BI):

a. Piéu kién chon va kiém tra:

May bién dong BI duogc chon theo céac diéu kién:
+ Dién ap: Ugmpr = Upang = 10,5kV

Phu tai:

Zoampr = Zac + Zgq

NP I
+ Dong dién: Iy, = %
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+ él’l dll’lh df)l’lg \/E Kﬁdd' Ildm > iXk

b. Tinh chon BI

Taco: Igy =

1,2 1a hé s6 qua tai bién dong BI

Ieb _ [mF _ 433

1,2 12 1,2

= 3.608 (kA)

Ta chon loai may bién dong TITIL-10-4000 c6 cac thong sé nhu bang sau:

Loai BI | Ugm(kV) | Lims(kA) |Iimr(kA) |Cip | Phu | Ksaq | isag | Iun
tai /Lo
dinh
muc

TTIII- 10 4000 5 1,2 | 165 81 |31,5/4

10

c. Tinh chon tiét di¢n day din

Tén dung cu Loai Phu tai (VA)

Pha A Pha B Pha C

Ampe ké d-—335 0,5 0,5 0,5

Oat mét tac I — 335 0,5 0 0,5

dung

Oat mét phan I — 335 0,5 0 0,5

khéang

Oat mét tu H — 348 10 0 10

dung tu ghi

Oat mét phan H - 3180 10 0 10

khang tu ghi

Oat gio ké tac | w-675 2,5 2,5 2,5

dung

Oat gid ké| wu-673M 2,5 2,5 2,5

phan khang

Téng cong suét 26,5 5.5 26,5

Lay s6 liéu pha A dé tinh toan S = 26,5 (VA)
+ Téng trod cac dung cu do
¥Scq 26,5
ch = ﬁ = 5—2 = 1,06 (.Q)
SVTH: Hoang Phi Hung 69




+ Tong tro day ndi vao BI dén cac dung cu do

Zaqa = Zamp1 — Zdc
V6i Zampr 14 tong tré dinh mirc ctia BL, Zgmpr = 1,2 (Q)

Zac 12 tong tré cac dung cu do Zae = 1,06 (Q)

Vay Zaa=1,2-1,06=0,14 (Q)
Gia sir day dan c6 chiéu dai 1a 1= 30 (m)
+ Ta chon day dan c6 ¢ = 0,0175(Qmm?/m)
+ Tacc')dezrdd=p.SLtt

I 0017530
Zaa 0,14

= Stt =p. = 3,75 (mmz)

Pé dam bao do bén co ta chon ddy dan dong c6 F= 4 mm?
d. Kiém tra may bién dong da chon:
+ Kiém tra 6n dinh dong:
Dicu kién: V2. Ksaq- Lam = ixk
Keaq = 165
= V2. Ksaa- llam = V2.165.4 = 933,381 kA
k= et =199,587 kA <933,381 kA
Vay BI da chon dam béo diéu kién 6n dinh dong.
+ Kiém tra 6n dinh nhiét:
Vi BI ¢6 Iam > 1000 (A) nén khong can thiét kiém tra on dinh nhiét
4.7.2 Chon may bién dién ap (BU)
a. Diéu kién chon:

May bién ap duoc chon theo diéu kién sau:

+ Dlél’l élp UdeU = Umang = 10,5kV

+ Cong suat dinh mutic: Syqmpy = S, = \/W
+ Cap chinh xac: 0,5

+ Vi tri dat trong nha

b. Tinh chon cong suat BU

Do nhu cau cung cap tin hi¢u cho cac dung cu do luong va dé kiém tra cach dién phia
ludi dién co trung tinh cach dat phia 10,5kV nén ta chon BU 3 pha 5 tru noi theo so do
Yo-Yo-A

Ta c6 bang phu tai BU nhu sau:
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Béang phu tai BU

Tén dung | Loai Phu tai pha AB Phu tai pha BC
cu
P (W) Q(Var) P(W) Q (Var)
Von mét d4—378 2
Oat meét tac 1 — 335 2 2
dung
Oat mét I — 335 2 2
phan khang
Oat mét tu H - 318 10 10
dung tu ghi
Oat mét H - 3180 10 10
phan khang
tu ghi
Tén s6 ké H — 345 10
Cong totac | m- 675 0,66 0,66 1,62
dung
Cong to n-673M 0,66 0,66 1,62
phan khang
Téng cong suat 27,32 35,32 3,24
Tu bang trén, ta co:
Spt = /27,322 + 3,242 = 27,511 (VA)
C _P_ 2702 _ 993
O%PaB =T o7511
Spisc = v/ 35,322 + 3,242 = 35,468 (VA)
C _P_ 3332 506
05PAB = S T 35468

Ta thdy phu tai pha 13 16n nhat

Viy ta chon mdy bién dién ap (BU) c6 thong sé nhu bang:

S, =S =

Sptas + Speec 27,511 + 35,468

2

= 31,49(VA)
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Loai may | Cip dién | Bién ap dinh muc (V) Cép chinh | Cong suét
bién dién | ap (kV) Xac dinh muc
ap C}l(f)n SO C}l(f)n tha C}JOC thur (VA)

cap cap chinh | cap phu
HTMwu- 10 10000 100 100/3 0,5 120
10-66

c¢. Chon diy dén ndi tir BU dén céc dung cu do.

Day dan phai thoa man 2 diéu kién:
+ Ton that di¢n ap trén day dan

AU < AU, = 0,5% (Vi c6 dung cong to)
+ DPam bao do bén co: tiét dién nho nhat ddi véi day dan nhom 1a 2,5 mm?, diy dan

dong 1 1,5 mm?2. Chon day dan bang dong c¢6 Sy=

1,5mm?

Gia st chiéu dai day dan tir BU dén cac dung cu do 13 I=30m. Dién tré cua day dan la:

1

Fgg = P-— =

Stt

0,0175.30
1,5

= 0,35 ()

Vay ton that dién ap trén day dan la:

AU% =

Sz.rdd
UZ

_31,49.0,35.100

1002

=0,11%

0,11% < AU, %

Viy may bién 4p (BU) di chon thoa min cac yéu cau ki thuat.

4.8 Két luan chwong 4.

- Dua trén cac dong lam viéc va dong ngan mach tinh toan, chuong nay da lya chon
céc khi cu dién: may cit, dao cach ly, thanh dén, sit cach dién, cuon dap hd quang, may
bién dong va dién ap. Cac thiét bi dugc chon dam bao dap ung diéu kién k¥ thuat, 6n
dinh nhiét — dong, va phu hop véi kha nang chiu tai lau dai.
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CHUONG 5: THIET KE PHAN TU DUNG CHO NHA MAY PIEN

Trong nha may dién dé san xuét dién ning nha may dién phai tiéu thu mot luong cong
suat phat ra dé cung cip cho céc thiét bi phuc vu cho nha may bao gém hai phan ty ding
riéng cho ting t6 may va tu ding chung cho toan nha may. Trong nha may nhiét dién,
dién ning tiéu thu chu yéu dé cung cip cho cac bd phan chinh sau:

- Céc co cu cho nhién liéu va van chuyén nhién lidu.

- Ty dung cho céc t6 may nhu bom dau, diéu khién tuabin bom dau bdi tron, bom nuéc
dé lam mat cac gbi d&, mach kich tu.

- Tap hop cac co ciu trén cong véi thiét bi phan phdi, may bién ap giam 4p, ngudn ning
lugng doc 1ap va hoi tao thanh h¢ thong dién tu ung cho nha may.

- Nha may dién chi lam viéc binh thudng trong diéu kién hé thong dién tu dung lam viéc
tin cdy. Nhu vay yéu cau co ban d6i v4i hé thong dién tu dung 1a do tin cdy cao dong
thoi ddm bao tinh kinh té.

5.1.Chon so d6 chinh ciia h¢ thong tw dung:

- Pién ap ty dung duoc st dung chu yéu 1a 6kV va cap 0,4kV. Cap 6kV thuong 1a cap
cho cac dong co 16 hon 200kW, cép 0,4kV phuc vu cho dong co nhd, hé thong dién
chiéu sang, diéu khién, bao vé.

- Pé dam bao do tin cay cung cap dién taphan doan hé thong thanh gop tu dung va xay

dung hé thong thanh gop du trit cho mdi cap dién ap, may bién ap tu dung du trit dugc
nbi vao phia ha 4p may bién ap lién lac.

5.2.Chon sb lwgng va cong suat tu dung:

5.2.1. May bién ap tu dung bic 1:

a. May bién ap ty dung lam viéc:

-Cong suét dinh mirc cia may bién ap can phai phu hop voi phu tai cuc dai cua dong co
6kV, dong co 360KV va cac thiét bi tiéu thu dién niang khac ndi qua may bién ap cong
tac bac 2. Hé théng tu dung phan phdi theo sy dong déu giita cac phan doan, phu tai mdi
phan doan phul hop véi to may tuong Gng va phan phu tai chung. Vi vay cong suat may
bién ap nay dugc chon nhu sau:

Sdeil = STDFimax = Q. Sdel =4%.75=3 (MVA)

b. Chon may bién ap tw dung duw trir bac 1:

+ Cong suat may bién ap tu dung du trir duoc chon phu hop voi myc dich cua ching.
O day ta xét trong nha may dién noi theo so d6 bo. Nhiém vu ctia may bién ap dy trir
rong hon, n6 khong chi dung dé thay thé may bién ap lam viéc khi sita chita ma con
cling cap cho he thong tu dung trong qua trinh dung va khoi dong bo.

+ Cong suat can thiét dé dimg mot t6 may va khai dong mot t6 may khac chiém 50%
cong suit can thiét cho sy 1am viéc binh thuong cua khéi lic day tai. Do vy cong sut

clia may bién ap dy trit duoc chon 16n hon mét cip so voi cong suat ctia may bién ap
lam viéc.

Sdell = 1 5. StdFlmaX
=> Stadapac1 = 1,5.3=4,5 (MVA)
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Tra bang thiét ké nha may dién va tram bién ap (TS-Nguyén Hitu Khai) ¢ phu luc 2 ta
duge may bién ap lam viée va may bién ap du trit bic 1 c¢6 cac thong sb ky thuat nhu
bang sau:

Bang 5.1: Chon méy bién 4p tu dung bac 1

Loai MBA Sdm S6 Pién ap (kV) | Ton that | Uy % | I, %
(kVA) | luong (kW)
Cao | Ha Py Py
TMH |LV 4 4 10 | 63 | 545 | 33,5 | 65 | 09
TMH |DT 6,3 1 10 | 63 9 | 465 | 65 | 08

5.2.2. Chon may bién ap tu dung béc 2:

a. May bién ap tu dung lam viéc:

Dung dé cung cap cho cac dong co 380/220V va chiéu sang, cac may bién 4p nay cing
v6i thiét bi phan phéi 380/220V tao nén cac tram blen ap cong suat khong lon.

Trong thiét ké do khong c6 sb liéu cu thé nén ta 14y gan dang cong suét tu dung 1am viée
bac 2 nhu sau: S gy = PB. Stprimax=15%.3= 0,45 (MVA)

Vi nha may nhiét dién = ((10-30)%)

b. Chon may bién ap tw dung bic 2:

Tuong tu nhu may bién ap ty ding bac 1 cong suat cia may bién ap tu

dung dy trtr bac 2 dugc chon 16n hon mot céip so vO1 may bién ap tu dung bac 2.
Sde12 > 1,5. Stgrimax- 15% = 1,5.0,45 = 0,675 (MVA)

Tra phu luc 2 sach thiét ké nha may dién va tram bién ap ta chon dugc may bién ap lam

viéc va may bién ap tu dung duy trir bac 2, ¢o cac thong sb k¥ thuat nhu sau:

Bang 5.2: Chon may bién ap tu dung bac 2

Loai MBA | Sy SH Dién 4p (kV) Ténthat Uy |1, %
(MVA) | luong (kW) %
Cao Ha Py Py
TMH | LV 1 4 6 0,4 2,1 | 11,6 | 65 | 1,5
TMH | DT 1 1 6 0,4 2,1 | 11,6 | 6,5 | 1,5

5.3. Két Luan chwong 5.

- Chuong nay thiét ké so d6 cung cap dién tu dung cho nha may, xac dinh nhu cau phuy
tai ty dung, chon may bién ap tu dung bac 1 va bac 2. Lya chon dam bao céip dién lién
tuc, tin cay cho céac phu tai quan trong nhu diéu khién, chiéu sang, bao v¢, bom nudc va
céc thiét bi phu tro khac. Day 1a phan quan trong gitp nha may duy tri hoat dong on
dinh va an toan.
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PHAN 2:
BAO VE ROLE CHO CAC PHAN TU TRONG NHA MAY DPIEN
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CHUONG 1: GIOI THIEU VE HE THONG BAO VE ROLE CHO NHA MAY
PIEN VA TRAM BIEN AP

1.1.Nhiém vu cta bao v¢ role:

Trong qua trinh tinh toan thiét ké hodc khai thac, van hanh bat ky mot h¢ théng dién
(HTD) nao, ching ta déu mudn HTD d6 phai dugc van hanh & ché d6 an toan, tin cay,
kinh t& nhit. Mot HTD thudng rit rong 16n vé qui mo, trai dai trong khong gian voi rat
nhiéu céc thiét bi dién: Chiing dugc bao gdm phan phat dién (may phat dién), truyén tai
va phan phdi dién nang (May bién ap, duong ddy truyén tai va cac thanh gop).

Do d6, trong bat ct HTD nao ciing c6 thé phat sinh cac dang hu hong va cac tinh trang
lam viéc khong binh thudng ddi v6i cac phan tir trong HTD d6. Do vay dé tranh cac ton
that 16n c6 thé xay ra, thi viéc tinh todn xay dung cac bao vé role trong HTD d6 1a rat
quan trong va khong thé thiéu duoc. Tham chi trong cac hé thong dién dé dam bao cho
bao vé role hoat dong tin ciy ching ta bao gio ciing xay dung 2 hé théng bao vé role
chinh va bao v¢ role du phong.

% Cac nguyén nhan din dén cac hu hong, hay su c6 d6i véi HTD:

- Do thién nhién gay ra: nhu giong bao, dong dat, hfl lu‘g, chéy rl‘n}g

- Do con nguodi gay ra: sai sot trong tinh toan thiét ké, nham lan trong cong tac van
hanh khai thac, sai sot trong bao dudng, duy tu cac phan tir, thiét bi dién. ..

- Do cac yéu t6 ngau nhién khac: gia cbi cach dién, thiét bi qua cii, nhitng hu hong
ngau nhién, tinh trang 1am viéc bat thuong cua HTD...

- Cac su ¢6 nguy hiém nhit c6 thé xay ra trong HTD thuong 1a cac dang ngan mach.
Khi ngan mach, dong dién ting cao tai chd su cd va trong cac phan tir trén dudng tir
ngudn dén diém ngin mach c6 thé gay ra nhitng tac dong nhiét va co hoc nguy hiém (do
luc dién dong 16n gay ra) cho cac phan tir ma dong dién su c¢b d6 chay qua. HO quang, tia
Iira dién tai chd ngin mach néu dé ton tai 1au c6 thé dot chay thiét bi, giy hoa hoan. Ngin
mach cling lam cho dién ap tai chd su ¢b va khu vue luéi dién 1an can bi giam thép, anh
huong dén sy lam viéc binh thuong ciia cac ho tiéu thu dién. Trudng hop nguy hiém
nhét, ngén mach c6 thé din dén mat 6n dinh va tan r3 hoan toan HTD.

1.2. Giéi thiéu chung cic phan tir chinh:

- May phat dién (MFD) 1a mot phan tir rat quan trong trong hé thong dién (HTD), su
lam viéc tin c@y cua cac MFD c6 dnh hudng quyet dinh dén do tin cay cua HTD. Vi vay,
d6i voi MFD dac biét la cac may co cong suat 16n, nguoi ta dat nhiéu loai bao vé khac
nhau dé chéng tat ca cic loai su ¢b va cac ché do lam vi¢c khong binh thuong xay ra
bén trong cac cudn day cting nhu bén ngoai MFD. D€ thiét k¢ tinh toan cac bao vé can
thiét cho may phat, chiing ta phai biét cac dang hu héng va céc tinh trang lam viéc khong
binh thuong cia MFD.

- May bién ap 1a mot trong nhirng phan tir quan trong nhat lién két hé thong san xut,
truyén tai va phan phéi. Vi vy, viéc nghién ctru cac tinh trang lam viéc khong binh
thuong, sy cd, ... xay ra v6i MBA 1a rat can thiét. Dé bao vé cho MBA lam viéc an toan
can phai tinh day du cac hu hong bén trong MBA va cac yéu t6 bén ngoai anh huong

dén su 1am viéc binh thudng cia may bién ap. Tur do dé ra cac phuong an bao vé t6t
nhat, loai trir cac hu hong va ngin ngira cac yéu to bén ngoai anh huong dén su 1am viée
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cua MBA.

- Phuong phap va chung loai thiét bi bao vé cac duong day (DZ) tai dién phu thu¢c vao
rt nhiéu yéu to nhu: DZ trén khong hay DZ cap, chleu dai BZ, phuong thic n01 dat cta
hé thong, cong sudt truyén tai va vi tri ciia PZ trong cdu hinh ctia hé théng, cip dién ap
cua DZ...

1.2.1. May phat dién
- Cac dang hu héng va tinh trang lam viéc khong binh thuwdong cia MFD:

« Céc dang hu hong:

Ngén mach nhiéu pha trong cudn stator.

- Cham chap giita cac vong ddy trong cing 1 pha (d6i véi cac MFD c6 cudn day kép).

- Cham dt 1 pha trong cudn déy stator.

- Cham dat mot diém hodc hai diém mach kich tir.

- Tinh trang lam viéc khong binh thuong cia MFD

- Dong dién ting cao do ngan mach ngoai hodc qua tai.

- Dién ap dau cyc mdy phat ting cao do mat tai dot ngot hodc khi cat ngan mach ngoai.
Ngodi ra con c¢é cac tinh trang lam viéc khong binh thuong khac nhu: Tai khong ddi xtmg,
mét kich tir, mat déng b, tan sb thép, may phat l[am viéc & ché do dong co...

- Cac bdo vé thuwong dung cho MFD:
Tuy theo chung loai cia may phat (thuy di€n, nhiét dién, turbine khi, thuy di¢n tich
nang...), cong suat cuia mdy phat, vai trd ciia may phat va so dd ndi day cta nha may
dién véi cac phan tir khac trong hé théng ma ngudi ta lya chon phuong thic bao vé thich
hop. Hién nay khong c6 phuong thirc bao vé tiéu chuan ddi véi MFD ciing nhu ddi véi
cac thiét bi dién khac. Tuy theo quan diém cia nguoi st dung d6i véi cac yéu cau vé do
tin cdy, muac do du phong, do nhay... ma ching ta lya chon ) luong va chung loai role
trong hé thdng bao vé. Dbi voi cac MFD cong suat 16n, xu thé hién nay 1a 1ap dit hai hé
thong bao vé doc 1ap nhau véi ngudn dién thao tac riéng, mdi hé théng bao gdm mot bao
vé chinh va mot sb bao vé du phong co thé thuc hién déy du cac churc nang bao vé cho
may phat. Pé bao vé cho MFD chong lai cac dang sy ¢b néu o phan I, nguoi ta thuong
dung céc loai bao vé sau:

- Bao vé so léch doc dé phat hién va xur ly khi xay ra sy cd (1).

- Bao vé so léch ngang cho su ¢b (2).

- Baové chong cham dat mot diém cudn day stator cho sy c6 (3).

- Baové chgng cham dat mach kich tir cho su 6 ).

- Bao v chong ngan mach ngoai va qua tai cho sy ¢6 (5). 7

- Bao vé chong dién ap dau cuc may phat tang cao do su ¢6 (6). Ngoai ra 6 thé

dung: Bao v¢€ khoang cach 1am bao v€ du phong cho bao v¢ so 1éch, ]’DéO‘Vé chong
qua nhiét rotor do dong may phat khong can bang, bao vé chong mat dong bg. ..

1.2.2. May bién ap
- Swcd MBA:
Swr ¢6 bén ngoai MBA:

- Dong dién ting cao do ngin mach ngoai va qua tai.
- Qua dién ap: thuong xuyén xay ra khi c6 cham dat trong hé thong hodc do su du
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thtra vo cong khi ¢ sy co.

Miuc (}Qu ha ‘Ehép khi nhiét do khong khi giam xudng dot ngot.
Tan s6 hé thong bi thap.

Sw 6 bén trong MBA:

- Ngéq mach nhiéu pha trong cudn day MBA.
- Ngan mach mot pha trong cuon diy MBA.

- Céc vong day trong 1 pha cham nhau.

- Mot pha cham dat.
- Céch dién gitra cac 1a thép cua mach tir bi pha huy, do dong dién xody 16n qua

d6t chay ca 161 thép.

V6 may bién ap bi hong, dau trong MBA ha thap qua muc quy dinh.
Cac bao vé chinh cua MBA

Bao vé so léch.
Céc bao v¢ du phong: khi c6 sy ¢6 bén ngoai MBA, bdo v¢ phai cat cdc may cat

noi dén phan tur bi su c6 dé tach diém su c6 ra khoéi ludi. BE thuc hién dugc yéu

cau nay thuong str dung cac bdo v¢ qua dong va cham dat.

1.2.3. Puong day

1.2.3.1. Phan loai cac duong day:

Hién nay c6 nhiéu cach dé phén loai cac DZ, theo cip dién ap ngudi ta co thé
phan biét:

DZ ha ap (low voltage: LV) twong (g véi cap dién ap U < 1 kV.

DZ trung 4p (medium voltage: MV): 1 kV <U <35 kV. BZ cao ap (high voltage:
HV): 60 kV <U <220 kV.

DZ siéu cao 4p (extra high voltage: EHV): 330 kV <U <1000 kV.

BZ cyc cao ap (ultra high voltage: UHV): U > 1000 kV.

Thong thuong cac BZ c6 cap dién ap danh dinh tir 110 kV trd 1€n duoc goi la BZ
truyén tai va dudi 110 kV tré xudng goi 1a BZ phéan phdi.

Theo cach bé tri BZ c6: BZ trén khong (overhead line), BZ cép (cable line), DZ
don (single line), BZ kép (double line)

1.2.3.2. Cac dang sy cb va bao vé dé bao vé duong day tai dién:

Nhirng su ¢ thuong giap d6i véi DZ tai dién 12 ngan mach (mot pha hodc nhiéu
pha), cham dit mot pha (trong luéi dién c6 trung tinh cach dét hodc ndi dat qua
cudn dap hd quang), qua dién ap (khi quyén hoic ndi bd), dit day va qua tai. Bé
chdng cac dang ngin mach trong lu6i ha ap thuong ngudi ta dung cau chay (fuse)

hodc aptomat.

bé bao vé cac PZ trung 4p chong ngan mach, nguoi ta dung céc loai bao ve¢:

— Qua dong cat nhanh hodc c6 thoi gian véi dac tinh thoi gian doc 1ap hodc phu thude.

— Qua dong c6 huodng.
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— Bao v¢ khoang céch.

— Bao v¢€ so 1éch sir dung cap chuyén dung.

Déi voi BZ cao ap va siéu cao ap, ngudi ta thuong dung cc bao vé:
— So l¢éch dong dién.

— Bao vé€ khoang cach.

— So sanh bién dg, so sanh pha.

— So sanh hudng cong suit hodc dong dién.

Céc loai bao vé thuong dung dé bao vé duong day:

1. Bao vé€ khoang cach 21

2. Bao v¢€ qua dong co thoi gian 51

3. Bao vé qua dong cit nhanh 50

1.3. Cac yéu t6 anh huéng dén su hoat dong ciia bao vé so léch (87):

- Trong ndi dung do 4n ta s& tim hicu bao vé so 1éch (87) vi vay ta can tim hiéu cac yéu

t6 anh huong dén su hoat dong cua bado v¢ so léch dé bao vé MBA.

- Cacyéutd énh huong dén sy hoat dong ciia bao vé so léch (87):

+ Sai so6t dau ndi CT: Trong thyuc té hay x4y ra céc sai sot trong khau dau ndi nhu CT
bi chéo pha, sai ty s6 bién va nguoc cyc tinh

+ Sai s0 ty sb bién CT, bio hoa CT: sai s6 do ty s6 bién CT lam cho dong dinh muc
nhat thir & 2 phia cia MBA qui d6i vé nhi thtr ¢6 thé sai khac so véi ti s6 bién dinh
murc. D6i voi truong hop CT bio hoa do xay ra ngan mach ngoai ving bao vé tai
thoi diém c6 dong ngan mach 16n 1am cho may bién dong bao hoa manh, din dén
thanh phan so léch (Iprrr) tang lén va cung luc dong dién ham (Ip1as) giam xudng
mot it, két qua 1a diém hoat dong (Ipirr, Isias) co thé dich chuyén nim trén ving tic
dong lam bao v¢ tac dong nham

+ Anhhuong cua dong tir hoa qua d6 khi dong xung kich MBA: Dong tir hoa anh hudng
nghiém trong dén dic tinh 1am viéc ctia bao vé so 1éch MBA. Dong tir hoa 16n co the
xudt hién trong lic dong xung kich MBA, khoi phuc MBA trd lai sau sy ¢d ngan
mach hodc dong MBA vao song song véi mot MBA dang van hanh va khi MBA bi
qua kich thich. Két qua ctia dong tir hoa 16n ¢6 thé gay nén van dé bio hoa CT va sy
lam viéc khong chon loc ctia chirc nang bao vé so 1éch MBA. Viéc xem xét anh
huong ctia dong tir hoa khi dong dién xung kich MBA tao diéu kién lua chon thong
s6 thich hop dé cai dat chinh dinh cho role bao vé dong thoi phan tich sy ¢d trong
role mdt cach chinh xac.

+ Anh huodng cia bo diéu ap dudi tai OLTC: OLTC c6 chirc ning diéu chinh dién ap
trong khi MBA mang tai. OLTC duoc thiét ké v6i s6 nac phan ap 1a 19 nén mdi vi
tri nAc ma OLTC lam viéc sé& thay doi gia tri dién ap dau ra ‘cua MBA thong qua thay
d6i s6 vong day trong mot cudn ddy, dan dén | thay d6i ty sb cia MBA, tuy nhién CT
trung gian chi duoc tinh cho vi tri gitra cua nac phén 4 ap (1-19 nac). Vi vy, ngay sau
khi bo diéu nic phan ap chay tir nac 9 1én 10 hodc dén nac khac lam cho dong so
léch xuat hién.
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+ Anh hudng cua dong thtr ty khong: Véi cac may bién ap ddu Y o/A hodc Y(/Y thi khi
x4y ra su ¢ cham dét ngoai ving bao vé phia cudn Y s€ co thanh phan TTK chay
qua cudn day Y () nay va bao vé so léch co thé tac dong nham.

1.4. Két luan chwong 1.

- Chuong nay trinh bay vai tro quan trong cua h¢ théng bao vé role, nhiém vu cac

nguyén nhan dan dén hu hong hay su c6 cua h¢ thong dién. Pong thoi gidi thi¢u cac

phan tir chinh can duoc bao vé nhu may phat, may bién ap, duong day va cac ti€u chuan
ap dung trong thiét ké bao vé dua ra phan tich, cac bao v€ thuong dung cho cac phan ta

chinh. Lam rd céc y€u t6 anh hudng dén sy hoat dong cta bao v¢ so I¢ch (87).
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CHUONG 2: TINH TOAN CAC THONG SO CAI PAT ROLE BAO VE CHO
MAY BIEN AP

2.1. Tinh toan bio vé qua dong

2.1.1. Gidi thiéu chung va nguyén li lam viéc.

2.1.1.1. Bio vé qua dong cit nhanh (F50). .
Qua dong cat nhanh (F50) Iam viéc dua trén dong dién phu tai, n6 tdc dong theo diéu
kién

sau:

I > Lar: su ¢ trong ving bao vé, role dua tin hiéu cat may cit.

I < Ixar: khong su ¢b trong ving bao vé, role khong dua tin hiéu.

Trong do: I: dong do luong trén role (dong qua bao v¢).

IkdR: dong chinh dinh trén role. N6 dugc chon phai thoa man diéu kién Inmin > IkdR

> [lvmax.

- Béo vé qua dong cham dat cit nhanh (F50N) tac dong néu dong dién thtr tw khong do
duogc phai 16n hon dong thir ty khong 16n nhat khi ngan mach cham dét 1 pha hodc 2 pha
tai cudi duong day (3-Iomaxeuoi)-

2.1.1.2. Bdo v¢€ qua dong c6 thoi gian (F51)

Bédo v€ qua dong c6 thoi gian lam viée theo nguyén tac so sanh dong dién qua bao v¢
véi

dong dat trong 2 trang thai:

Trang thai binh thuong: dong chay qua vung bao vé (IkdBV) bé hon dong dat cia ro

le (IGRL) thi bao v¢ khong tac dong.

Trang thai sy c¢6: dong chay qua ving bao vé (IkdBV) 16n hon dong dit cia role (IGRL)
bao vé role khéi dong dira tin hiéu dén bo phén thoi gian, tao thoi gian lam viéc dam
bao cho bao vé tac dong mot cach co6 chon loc.

Bao vé qua dong cham dét co thoi gian (F51N) tac dong néu dong dién thtr ty khong do
ludng (3Io) phai 16n hon dong TTK khi hé thong mét can bang ¢ ché do lam viéc binh
thuong.

2.1.2. Tinh toan cac thong sé cai dit cho chirc niing 50 (ddi twong bio vé MBA B3)

S 80
Ly = —2MBA .103 = 4398,86 (A)

V3Ugmps  V3.10,5

Ta chon may bién dong dién cho thong sé:
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Is = 50004, Iy = 5A = n,(CT) = 1000 (A)

Vi 6 trén MBD di duoc kiém tra va dam bao do tin cay. So dd d¢4u MBD hinh sao nén

st=1

- Tinh toan dong ngan mach ngoai 16n nhat:

() { ) { )
(. () ()
B, ‘3(' B, ,‘fu\ AJ\) B,
QW /‘ N \ AN
|,
o
PD3 |
[]
. N
,/-I v

- S6 liéu cac diém ngin mach lay tir bang tinh toan ngan mach Chuong 3 phan 1
- Nio: chi c6 MBA B3 va may phéat Fs hoat dong
- Theo phuong phéap xép chdng ta c6 dong ngin mach ngoai 16n nhat:
INngmax = max{lyqo; In2}
INngmax = In1o = Ino — Ins = 60,008 — 29,692 = 30,316 (KA)
- Dong khoi dong ctia bao vé:
IkaBv = Kat. INngmax=1,2.30316 =36379,2 (A)
- Dong khéi dong cua role:
Ixaev  36379,2
n; 1000

leqr = = 36,379 A

Dong dat cua role :
IdR = Ide = 36,379 (A), nén ta Ch(_)n IdR = 36,4 (A)
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Dong khéi dong thyc té ctia bao vé cét nhanh :
K; 1000
Ixaen = lgr-=— = 36,4.——— = 36400 (A)
K¢q 1
Kiém tra d6 nhay cua bao vé :

_ INmin _ ﬁ Iijn _ ﬁ 30316
" Iaen . 2 Dgen 2 136400

K, =0,72 <2

— Bao vé cat nhanh khong dam bao do tin ciy

— D& bao vé tac dong thi dong ngdn mach phai lén hon dong khéi dong ctia bao vé

2 2
¥ > 5oy = 7= 36400 = 84062,2 (A)

2 2
2.1.3. Tinh toan cac tham s6 cai dit cho chire niing 51 (d6i twong biao vé MBA B3)
- Ta c6 liymaxgz = 4398,86 (A) , n; = 1000, Kgq = 1, Iy = 30316 (A)
- Dong khéi dong cua bao vé :
- Kat- Kmm- livmax _ 1,2.2.4398,86
kd = Key - 0,95
- V6i: Hé s6 an toan: ky = 1,2
Hé s6 m& may cia cac dong co : Ky = 2
Hé s6 tré vé cta role : ky, = 0,95
Dong khoi dong cua role :

= 11112,9(A)

Lan = 1 KS‘j‘—111129 ! = 11,113 (A)
kdR ™ Tk 771000 ’

Dong déat cua role :
l4qr = Ixgr = 11,113 (A),nén ta chon [4g = 11,12 (A)
Dong khai dong thuc té ctiia bao vé qua dong co thoi gian :

n 1000
Ikagp = IdR.K—Id = 11,12.—— = 11120 (4)
S

Kiém tra do nhay cua bao vé :
_ Iymin _ V3 30316
"l 2 11120
= Vay bdo v¢é qua dong c6 thoi gian ddm bao do tinh cdy
+ Thoti gian tac dong:
tsigs = trr +At=1+0,3=1,3(s)

=236>1,2

2.2. Tinh toan bao v¢ so léch
2.2.1. Nguyén li l1am viéc.

- D61 vo1 MBA cong suat 16n 1am viéc & ludi cao ap, bao vé so 1éch (87T) dugc dung
lam bao v¢ chinh. Nhiém vu chong ngan mach trong cac cudn day va ¢ dau ra cia MBA.
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ook

87T

Bao vé 1am viéc dua trén nguyén tic so sanh truc tlep dong dién ¢ hai dau phan tir dugc
bao vé. Bao vé sé& tac dong dua tin hiéu di cat may cit khi sy ¢b xay ra trong ving bao
v€ (vung bao v¢ la vuing gidi han gitra cac BI mac vao mach so 1éch).

— iR = o .
}—D o /\é/o\\_(}: oo D+
m— = ) t
-k — L = Thﬁ;‘&lA

@J : = t@ﬂ

Bén cle
RI Rl Rth | thia banh
chyng

il [N

Hinh 2.1: So d6 nguyén 1y bao vé so 1éch MBA 2 cudn day.

- Khac véi bao vé so 1éch cac phan tir khac (nhu may phat...), dong dién so cap ¢ hai
(hoac nh1eu) phia cia MBA thuong khac nhau vé tri so (theo ty so bién 4ap) va vé goc
pha (theo t6 ddu day). Vi vay ty sb, so d6 BI duoc chon phai thich hop dé cin bang dong
thir cap va bu su léch pha gitra cac dong dién & cac phia MBA.

- Dong khong can bang chay trong bao vé so léch MBA khi xay ra ngan mach ngoai 16n
hon nhiéu lan d6i voi bao vé so 1éch cac phan tir khéc.

- Cac yéu t6 anh huéng nhiéu dén dong khong can bang trong bao vé so 1éch MBA khi
ngan mach ngoai la:

o Do sy thay doi dau phan 4p MBA.

o Su khac nhau gitra ty s6 MBA, ty s6 B, nac chinh role.

o Sai s6 khac nhau giita cac BI & cac pha MBA.

0 Nho hién tugng bdo hoa ciia mach tir [am gidm anh hudng cua dong dién
khéng can bang Ikey (c6 chira phan 16n dong khong chu ki).

< Bio vé chdng cham dat cufn day MBA. , ’ 7

- D61 véi MBA c¢6 trung tinh noi dat, dé bao vé chong cham dat mot diém trong cudn
day MBA c6 thé duoc thyc hién boi role qua dong dién hay so 1éch thir tu khong. Phuong
an dugc chon tuy thude vao loai, cd, t6 ddu day MBA.

SVTH: Hoang Phi Hung 84



- Khi dung bao v¢ qua dong thir ty khong bao vé nbi vao BI dit ¢ trung tinh MBA, hodac
bd loc dong thtr tir khong gdm ba BI dat ¢ phia dién dap c6 trung tinh nbi dat tryc. D6i
v6i trudng hop trung tinh cudn day ndi sao ndi qua tong trd ndi dit bao vé qua dong
dién thuong khong du do nhay, khi d6 nguoi ta dung role so 1éch nhu hinh 2.2. Bao vé
nay so sanh dong chay ¢ day nbi dat In va tong dong dién 3 pha (Io). Chon In 1a thanh
phan lam viéc va no xuét hién khi ¢6 cham dt trong vung bao v¢. Khi cham dat ngoai
ving bao vé dong thir tu khong (Io tong dong cac pha) c6 tri sé bang nhung ngugc pha

vo1 dong qua day trung tinh In.
T
RI

|
b L J
e St
| ave
RT RI
| | B
- l\{% I —
L

Hinh 2.2: So db nguyén Iy bao vé chdng cham dat MBA béng bao vé qua dong dién

2.2.2. Bao vé so léch (F87T)
- Dong dién thir cap cac phia tinh theo cong thirc:
MVA. 1000

TAPn = .
\/3.VWDGn. CTRn

Trong do:

C=1 néu WnCT ndi sao.

C=v3 néu WnCT nbi tam giac.

MVA - Céng suat dinh mtic MBA.

VWDGn — Dién ap pha dinh muc phia cao, trung, ha cuia MBA.
CTRn — ty s6 bién dong phia cao, trung, ha cia MBA.

- Khi tinh toan TAPn can chu ¥ gi6i han:

a. Gia tri cai dat cua Tap nam trong pham vi tir 0,1x In dén 31xIn.

TAPmax

— <
ty s TAPmin 7.5
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lairp2 |——————————————
(I)
Viing tac - (In)

dong slope2 Ving khong
tac dong

lairey | slopel :

0 ] 2
sy Is2 Ivias(A)

Hinh 2.3: Pac tinh lam viéc bao vé so léch cia BVRL
- Dong so léch duoc xac dinh: Iper = |11 + 1> + 1]
- Dong ham x4c dinh: Ipias = |Ii] + [I2] + |13]

Trong d6 11, I, I5 1a céng dong dién (pha A, B, C, o hodc 1) phia cao, trung, ha cua
MBA dua vao role.

- Truong hop ngin mach ngoai ving bao vé, khi d6 I nguoc chiéu véi I va Ix: [1=I+1s.
Iorr = |11 - - 3] =0

Ipias = [T1| + |I2| + |13] =2 x |14

b. Do doc diém lam viéc Ipirr/Inias=0.

- Trudng hop ngian mach trong ving bao vé, MBA dugc cung cip ngudn tir phia ha nén
(12 = 13=0), do d6:

Ipwr = |11 - 1> - T3] = |14
Inias = [11] + [Tz + |Is] = L]

Két qua trén cho thiy khi sy c6 (ngan mach) xay ra trong viing bao vé thi Ipirr=Ipias, do
vay duong dac tinh su co c¢6 dd doc Slope= Ipirr/Ipias=1.

2.2.3. Tinh toan céc thong so cai dit cho chirc ning 87 (d6i twong bao vé MBA
B3)
- Dong di¢n dinh mic cua MBA:

_ Sampa _ 80.10°
W VB.Uy, V3.10,5
. _ Samea__ 80.10°
© 7 BU,, V3.110

Ta chon may bién dong dién phia cao ap cho thong sé:

= 4398,86 (A)

= 419.89 (A)

I = 5004, I; = 5A = n;(CT) = 100 (A)
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Ta chon mdy bién dong phia ha 4p dién cho thong so:
I = 50004, It = 5A = n;(CT) = 1000 (A)

- May bién ap d4u : Y/A nén bién dong phai dau A/Y
- Vay su ra'{KSdH =1

YR Ksac = V3
- Xéc dinh dong thuc té cia MBD phia tha cép:

Rsat _ 4308, 86.—— = 4.4 (A)
n, 21000~

Lty = Ty

stc \/§
iy = It(H).n—I = 419,89.m = 7,27 (A)

- Dong khéi dong bao ve:
INngmax = Ing — Ins = 60,008 — 29,692 = 30,316 (KA)

Ixce = (Kkck-Kan-fi + AUgc)- INngmax

Trong do:

+ Sai s6 do diéu chinh dau phan 4p ctia may bién ap: AU4. = 10%
+ Hé sd an toan : ky, = 1,2
+ Heé s dong nhét : kg, = 0,5
+ Heé sb khong chu ky : kxex = 1,5
+ Sai s6 16n nhat cho phép cua BI: f; = 0,1

Ixcg = (1,5.0,5.0,1 + 0,1).30316 = 5305,3 (A)

= Ikd = Kar- Ikeg = 5305,3.1,2 = 6366,36 (A)
- Dong khéi dong role theo 2 truong hop:

Kot _ 636636, —— = 6,366 (A)
Ky =% 1000

Ide(H) = Ixq-

K V3
lkare) = lia- KSdCC = 6366,36.7 = 110,268 (A)
1

- Ta chon dong khoi dong nhé hon dé tinh toan : Ixary < Ikar(cy n€n ta chon dong khoi
dong phia ha lam dong khaoi dong cho role :

+ Suy ra: Ide(H) = Ide = 6,366 (A)
- Dong dat vao role :
[4r = Ixgr = 6,366 (A),nén ta chon Igg = 6,37 (A)

- Dong khot dong thuc té ctia bao vé so léch doc 1a :

n 1000
legs) = IdR.K—Id = 6,37.—— = 6370 (A)
S
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Kiém tra do nhay:

_Inmin _ V3.Iymin _ V3.30316

Ky = - -
M e 20 Iegse 2.6370

=4,12> 2

= Bao vé so 1éch dam bao do tinh cay
2.2.4. Xac dinh duwong dac tinh lam viéc cia role:
= Dong so 1éch (diff):

Lt = Lt — Lr = Loy
Ikebtt = Ikebfi + Ikebp + Ikebu T Licon,

Trong do:
Ikeofi: do sai s6 ctia BI
Ikchy @ do tir hda cua MBA (tir thong)

Ikebu: do diéu chinh dién ap 6 MBA

Liconr: do chon dong dinh mure so cua cac BI khac véi ti s6 bién d6i MBA
+ Chon goc léch 0%
+ Ti s6 BI 0%
+ Do dong 10=0%
+ 5P20 10% (cap chinh xéac BI)
+ DBong khong tai (dong xung kich) 2+3%
+ Dau phéan ap £9x1,78=16,02%
Laif1=0,140,03+0,1602=0,292
Vay ta chon l4irr1=0,3 (A)
[ giff2=(10+12). Idm T = 12.1 = 12(A)

= Dong ham (bias):
Ibiast = Is1 = (it + Lr)/2 = (1 + 1)/2 = 1(A)
Io=3+4)Ia=4.1=4(4)

< Pj doc tinh toan:
- Chon d¢ déc ham: dé phan biét chon loc giita ngin mach trong va ngoai ving bao vé.
Dic tinh him ¢6 thé ¢o 1 d6 ddc hay 2 do dbc khéc nhau.
- Chon dic tinh ¢6 2 d6 doc: dé cai thién do nhay khi trong mién cho sai sé CT nho nhat
va tang do tin cdy tac dong trong mién c6 dong dién 16n 1am CT sai s6 nhiéu hon. D9
dbc 1 voi gia thiét sai s6 CT 10% chon do doc khoang 30% (chon SLP1 = 30). P6 doc
2 khoang 70%.
+ Do dbc slope 1 dugc tinh theo cong thuc:

SLOPE1 = 2. E¢t + Ejp + Kmarcin
Trong do:
Ect: sai s6 ciia BT, Ect =10%
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Erc: sai s6 cta role, Er. =5%
KnmarGIN: sai sO ciia hé $b bién, Kmarcin = 5%

= SLOPE1 = 2. E¢cp + Ery, + Kmargin = 2.104+ 545 =30%
+Po dc slope 2: SLOPE2 = 70%

lairfA)
12
(I) '
Viing tic 7 (1)
dong /70%  Vung khong
' tac dong
2 1000
03—
0
[ 4 lburs(A)

Hinh 2.4: Budng dac tinh lam viéc cua role

2.2.Két luan chwong 2.

- Phan nay d3 lwa chon hinh thirc bao vé phu hop cho may bién ap, gdbm bao vé qua
dong va bao v¢ so 1éch. Cac thong sb cai dit nhu dong tac dong, thoi gian tré va dic
tuyén bao vé dugce tinh toan chi tiét. Viéc chinh dinh thong s6 dugc thuc hién sao cho
vira dam bao an toan thiét bi, vira ddm béao khong tac dong sai trong cac ché do lam viéc
binh thuong hodc ngan mach ngoai ving bao vé.
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CHUONG 3 MO PHONG BAO VE ROLE TRONG PHAN MEM ETAP

3.1. Lua chon cac loai role bao vé MBA B3 trong phin mém etap
- Xét thong so thiét bi chinh va phuong thirc bao vé cia Nha May Nhiét Dién

- B6i v6i MBA B3 80 MVA két ndi v6i phia cao ap 110 kV va ha ap 10,5 kV
- Bao v¢ chinh: sir dung role bao v¢ so Iéch MBA ABB RET541

| €® Multi-Function Relay Editor - 87
Info  Input Output OCR DIF  Schemelogic TCCkA Modellnfo Checker Remarks Comment
HEE Library Quickpick - Rela X
RET 541 2 2 .
Manufacturer
Differential Type & Reference
AEG I -
AFEI Asea Brown Boveri
Allen Bradley
Perci ALSTOM Link
ARCTEQ
AREVA http:/fwww.abb.com
Selection
B Differential
Protection Type B Function
Transformer
[ )Distance |
[ Jovercurrent
[ loverload
Model
E,EI-B @ Functions
HU-1 I Differential
HU-4 Overcurrent
RADHA
RET 541
RET 543
Reference Brand Name
RET
Application
Protection. contral, measurement and supervision oftwo-winding transformers
Help None Cancel
Xl & B W @ ok | cancel

- Bao v¢€ du phong: st dung role bao v¢ qua dong ABB RET541
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Z' & Multi-Function Relay Editor - 51

J Info Input  Output OCR  DIF Scheme Logic TCC KA Model Info  Checker Remarks

| ABB Librar uickpick - Rela
RET 511 YjSlickn V.

Manufacturar

Differsntial Type | @ Reference
AEG I
AL
Allen Bradlay
Fas ALSTOM Link
ARCTEQ
AREVA hitp:/Mwww. abb.com

Asaa Brown Boverl

Fi Salaction
[ I Diffarantial

Comment

B Protection Type B Function

Transformer - [_|Differantial
[ |Distance

vauuyunl I

Maodel

(RETS41 ] i) Eunttions

RET 543
RET 545 I
RET 616
RET 620
RET 630

LA

Driffsarmntial
Qvercurrent

[ 10varload

- Referance Brand Name

RET
Application

Halp 7OK 77777 ll Nane Cancel

@ (& s

3.2. Phan tich danh gia pho hop bao vé

Frotection, contral, measurement and supervision of two-winding transformers

(=

- Trudng hop 1: Khi su ¢ trong ving bao vé role c6 chirc ning 87

Cancel

“r
TI00 MRS
. ﬂc-l)
ouit JLens - 1w - oW o
(T Thne \ y ==
B | Sequence-of-Operation Events - Output Report: Untitled X 2
1
3-Phase (Symmetncal) fault on connector between T3& CT2 Adjacent bus: Bus2 >(
b
Dats Rev.: Base Config Normal Date. 05-05-2025

—

Time(. 1 kA) Ti(ms) T2(msj Condition i:,

3 | 200 87 200 Phase - 87
' 1500 5 15033 500 Phase - 0C1-51

800 cB1 €00 Trpped by 87 Phase -§7 ga 18

800 caz €00 Tnpped by 87 Phase - 87 0 WA

110 caz2 0.0 Tnpped by 51 Phase - OC1- 51

) g 53 4['.“ |_¢w el
) T = -

=MW o0 N 0 MW
el Cens

Hinh 3.1 So d6 khi c6 su ¢6 ba pha trong ving bao vé role ¢ chirc ning 87
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- Béo vé chinh RLSL tac dong di cit MC CB1 va CB2 véi thoi gian cat 0.02s nham ¢
1ap su ¢6 khi c6 ngan mach xay ra trong viing bao vé. Néu trong trudng hop role ¢é chiic
nang 87 khong cit duge MC thi role du phong 51 sé& tac dong ¢ ngudng dong 15,033
KA véi thoi gian cat 0.05s.

- Truong hop 2: Khi sy ¢d ngoai viing bao vé role c6 chiic nang 87
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Hinh 3.2 So d6 khi c6 su c¢b ba pha ngoai trong ving bao vé role c¢6 chirc ning 87

- Bao vé chinh RLSL s& khong tac dong dén cat MC CB1 va CB2 do nam ngoai ving
bao vé. Khi d6 role dy phong RLQD 51 sé& tac dong di cat MC CB2 ¢ ngudng dong
15,033 kA véi thoi gian cit 0.05s.

3.3. Nhan Xét:
% Bao vé qua dong:

- Churc nang F50/50N lam viéc dua theo ngudng d(‘)ng su ¢d va tat ca cac bao vé lién ké
deu co cling gia tri thoi glan tac dong Vi Vay, uu dlem cua chuc nang nay la cat nhanh
ngan mach, dic biét 1a ngan mach gan ngudn cé yeu cau thoi glan co lap su c¢d bé. Cho
nén, trong thuc té F50/50N c6 thé két hop v6i F79 dé c6 thé cat nhanh sy ¢ thoang qua
va giam thoi gian khoi phuc luéi dién. Tuy nhién nhuge diém cia chire ning nay 1a chi
bao vé duoc 1 phan duong day (tdn tai ving chét nim & cubi dudng dy). Vi du d6i véi
duong day qua ngan, do sai s6 do luong role va bién dong hoic thay doi gia tri tong trd
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ngudn lam cho bao vé qua dong cét nhanh pha mat chon loc khi sy ¢ & dau dudng day
lan can.

- Chtrc ning bao vé qua dong F51/51N phdi hop bao vé theo phuong phap chon thoi
gian tac dong cua bao vé theo nguyén tic bac thang dé bao vé role tic dong tin cdy, chon
loc. Tuy nhién chirc niang c6 cac nhugc diém sau:

o Chue ning nay chi phtt hop sir dung cho luéi hinh tia 6 ngudn cung cép tir 1 phia,
khong phu hop cho dudng day dai hodc 2 ngudn cung cap boi vi yéu cau chon loc s&
khong duoc thoa min cho di may cét va bao vé duoc dit ¢ ca 2 phia cua duong day.

o Role khé phan biét dugc dong su co & cac vi tri ngan mach khac nhau néu c6 di¢n tro
su c0 thay doi.

o Ddi véi ngan mach gan nguon thuong 1a su ¢ tram trong nhung BVRL gan nguon la1
c6 thoi gian cit 16n nhat (c6 thé vuot qua gidi han yéu cau giai trir sy ¢6 gan ngudn
khoang 1s).

+» Bao vé so léch:
Chtrc nang bao vé so I¢ch dam bao cac yéu cau:

- Thoi gian tac dong ctia bao vé gan nhu bang 0(s) nén chirc ning c6 tinh chon loc tuyét
do6i. Nho c6 tinh ham nén khong 1am cho bao vé tac dong mat chon loc.

- Bdo v¢ c6 tinh chon lgc tuyét doi nén khong can phoi hop vé thoi gian véi cac bao vé
lién k€ nén c6 tinh tdc dong nhanh.

- b6 nhay cua bao vé rat cao, ddm bao yéu cau lam nhiém vu bao vé chinh.

- So dd ndi day cua bao vé c6 ddy dan phu nén néu dut day dan phu c6 thé lam kéo dai
thoi gian ngirng hoat dong cua bao vé, hoac bao vé c6 thé tdc dong khong dung (néu bo
phan kiém tra dit mach thir khong lam viéc). Nén dd tin cay cua bao v¢é khong dugc
cao.

= Chtic ning F87T dam bao cac yéu cau bao vé chinh cho MBA.

3.4 Két luan chwong 3.

- Sir dung phan mém ETAP, mo phong hoat dong cua cic role bao vé may bién ap
trong cac tinh hudng cu thé: 1am viéc binh thuong, ngan mach ngoai va ngan mach bén
trong viing bao vé. Qua két qua mé phong, kha ning tac dong cua role duoc kiém tra va
danh gia, cho thay tinh hiéu qua va do tin cdy cao cua hé thong bao vé dugc thiét ké.
Dy 1a budc quan trong dé xac nhan tinh ding dan ciia cac thong sb tinh toan va lya
chon trudc do.
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KET LUAN

Do an tot nghiép voi dé tai "Tinh toan, thiét ké phan dién va bao vé role trong nha may
nhiét dién ngung hoi cong suét 240MW" da giip em c6 co hoi van dung téng hop kién
thirc chuyén mon da hoc dé giai quyét mot bai toan thiét ké thuc té trong nganh dién.
Trong Phéan I, @ 4n da trinh bay chi tiét qua trinh tinh toan can bang cong suat va phan
tich dic diém phu tai & cac cap dién ap khac nhau, tr d6 dua ra ba phuong an so d6 nbi
dién chinh va lya chon phuong an t61 wru nhit (phuong an II) dya trén cac tiéu chi ky
thuat, kinh té va tinh linh hoat trong van hanh. Tinh toan ngan mach tai cac diém dién
hinh cua dong dién khi sy ¢b gitp x4c dinh cac yéu cau ki thuat quan trong dé Iya chon
thiét bj va lam co so dé cai dat cac bao vé€. Viéc lua chon va kiém tra céc thiét bi chinh
nhu may bién 4p, may cét, dao cach ly, khang dién, day dan, st cach dién, ... duoc thuc
hién can than nham dam bao kha nang lam vi¢c on dinh trong ca diéu kién binh thuong
va khi ¢6 su ¢0.

Trong Phan II, d 4n tap trung vao tim hiéu va tinh toan cac chirc niang bao vé role cho
may bién ap — mot phan tir quan trong trong hé théng dién. Cac nguyén 1y hoat dong,
yéu t6 anh huong va phuong phap tinh toan chinh dinh role dugc trinh bay ro rang. Bac
biét, 46 4n da s dung phan mém ETAP dé mo phong hoat dong cua hé thong bao ve
trong cac trudng hop nhu van hanh binh thuong, ngan mach ngoai ving bao vé va ngan
mach bén trong may bién ap, tir 46 danh gia mic d6 chinh xac va hiéu qua cua timg
phuong an bao v¢.

Qua qua trinh thuc hién, em khong chi nang cao ky nang tinh toan ky thuat ma con ren
luyén dugc tu duy hé thong, k¥ nang doc hiéu tai liéu chuyén nganh, sir dung phan mém
mo phong, va tiép can cach giai quyét bai toan thiét ké trong thuc tién nganh dién. Pic
biét, em h1eu rd hon vé vai tro quan trong cua cong tac bao v¢ role, khong chi nham co
lap su cd ma con gilr an toan cho thiét bi, con nguoi va toan bo hé thong dién.

Tuy nhién, do gidi han vé thoi gian, diéu kién nghién ctru va kinh nghiém thuc tién, d6
an chic chan khong tranh khoi nhiing thiéu sét. Em kinh mong nhan duoc su gop y tir
céc thay c¢6 dé hoan thién hon kién thirc chuyén mén va k¥ ning nghé nghiép trong
tuong lai.
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