Do an mon hoc lwoi dién Thiét ké mang dien khu viee

Lo1 Mé& Pau

Qua trinh cong nghiép hod hién dai hod dat nuéc dang doi hoi trinh do
khoa hoc k¥ thuat cao. Nganh dién 1a nganh ha tang co s& duogc uu tién phat
trién, cling yéu cdu trinh do theo kip va ddp tng duoc nhu ciu. Trong hé
thong dién clia nudc ta hién nay qud trinh phét trién phu tai ngay cang nhanh
nén viéc quy hoach va thiét k€ méi va phat trién mang dién dang 1a van dé
can quan tam cta nganh dién ndi riéng va ca nudc ndi chung.

Do 4n thiét k€ mon hoc Ludi dién gitp sinh vién van dung nhiing kién
thic da hoc trong khi nghién ctu 1y thuyét vao thuc hién mot nhiém vu cu
thé, tuy khong 16n nhung toan dién. D6 4n mon hoc chinh 1a budc ddu lam
quen va tap duot dé c6 nhitng kinh nghiém trong d6 4n tot nghiép sap tGi va
cong viéc sau nay dé dap ting tot nhitng nhiém vu dé ra.

Vé6i su giip do tan tinh cua thay co trong bd mon, diac biét l1a co
Hoang Thu Ha em da hoan thanh ban d6 an ctia minh. Trong qua trinh thuc
hién thi€t k€ mon hoc em khé ¢6 thé tranh dugc nhitng sai sét vi vy em
mong dugc cac thdy chi day thém dé€ em c6 thé hoan thién hon nhiing kién
thitc vé€ vé mon hoc ciing nhu vé nganh dién ma em dang theo hoc.

Em xin chan thanh cam on.
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Chuong 1:
PHAN TiCH PAC PIEM
CUA CAC NGUON CUNG CAP VA CAC PHU TAI

Pé chon dugc phuong an tdi wu can tién hanh phan tich nhiing dic
diém cua nguén cung cép dién va cac phu tai. Trén co s¢ do, xac dinh cong
suat phat cua nguén dién va dy kién cac so dd ndi dién sao cho dat duoc
hiéu qua kinh té — k¥ thuat cao nht.

1.1. Ngudn cung cip dién:

Trong hé thdng dién thiét ké chi c6 mot nguon dién cung cap. Do 1a
nha may dién (NMD) co cong suit vo cing 16n, hé sd cose trén thanh gop
ctia nha may 13 0,85. Vi NMD c6 cong suat vo cung 16n nén chon nha may
14 nit cAn bang cong sudt va nit co so vé dién ap. Ngoai ra, do nha may co
cong suat vo cung 16n nén khong phai du trir cong suat trong nha may.

1.2. Cac phu tdi dién:

Trong hé thong dién thiét ké co 6 phu tai. Tat ca déu 1a phy tai loai I,
chi trir phu tai 6 14 phu tai loai III, c6 hé sb cose = 0,85. Thoi gian sir dung
cong suat cuc dai la Tyax = 3500 gio. Cac phu tai déu c6 nhu ciu diéu chinh
dién 4p khac thuong. Dién ap dinh mirc cia mang dién thir cip ciia cic tram
ha 4p bang 10 kV.

Két qua tinh toan gia tri cong sudt ciia cac phu tai trong cac ché do

cuc dai va cuc tiéu
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Chuong 2.
CAN BANG CONG SUAT CUA HE THONG

2.1. Cén bing cong suit tac dung.

Pic diém quan trong cua cac hé théng dién la truyén tai tuc thoi dién
nang tir ngudn dién dén cac ho tiéu thu va khong thé tich lily dién ning
thanh cac luong thdy dugc. Tinh chit nay xac dinh tinh dong bd cua qua
trinh san xudt va tiéu thu dién ning .

Tai mdi thoi diém trong ché d6 xac lap ctia hé thdng, cic nha may can
phai phat cong suit bang vdi cong sudt cta cac ho tiéu thy, ké ca ton that
cong sut trong cac mang dién, nghia 1 can phai thyc hién dung su can bang
gilta cong suat phat va cong suét tiéu thy.

Ngoai ra, dé dam bao cho hé thong van hanh binh thuong, can phai c6
dy trit nhat dinh cua cong suit tac dung trong hé théng. Dy trit trong hé
théng dién 1a mot van dé quan trong, lién quan dén van hanh cling nhu sy
phat trién ctia hé thong.

Vi vy, phuong trinh can bang cong suit tac dung trong ché d6 phu tai
cuc dai ddi v4i hé théng dién thiét ké co dang:

PND:Ptt:mZRW"' ZAP + Py + Pyt

Trong do:

Pnp tong cong sut tic dung do ngudn dién phat ra (theo dé bai coi
nhu vo cung 16n);

> Pmax téng cong sudt tic dung ctia cac phu tai trong ché do phu tai
cuc dai

D AP tong ton that cong suat tic dung trong mang dién, khi tinh so
b0 c6 the lay Y AP =5% 3 Pmax

Py cong suit tac dung ty dung trong nha may dién (vi ngudn cod
cong suat vo cung 16n nén ta coi Py = 0)

Py cong suat du trir trong hé théng (vi hé théng dién co cong sut
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v cung 16n nén cong suit dy trit bang 0)
Py cong suét tac dung ti€u thu cua mang dién

Mot cach gan ding ta stir dung cong thuc:
P, =%XP, +5%%P,

Téng cong suat tic dung cia phu tai khi cuc dai dugc xac dinh tir
bang 2 bang :
D Pmax=3,6+2,5+32+20+1,8+2,0=151(MW)
Do d6, cong sut tiéu thu trong mang dién c6 gia tri:
Py = 15,1 +0,05. 15,1 = 15,86 (MW)
Suy ra, cong suit tac dung phat ra ctia ngudn dién la:
Pnp = Py = 15,86 (MW)
Vi hé sd cose cta ngudn dién 1a 0,85 (tge = 0,62), nén cong suat phan
khang phat ra ctia ngudn dién la:
Qup = tgo. Pyp = 0,62 x 15,86 = 9,83 (MVAr)

2.2.Can bang cong suit phan khang:

San xuat va tiéu thu dién ning biang dong dién xoay chiéu doi hoi su
can bang giira dién ning san xut ra va dién ning tiéu thy tai mdi thoi diém.
Su can bang ko chi doi hoi v6i cong suat tic dung ma con ca voi cong sudt
phan khang.

Su can bﬁng cong suit phan khang c6 lién hé vdi dién 4p. Pha hoai sy
can bang cong sudt phan khang s& dan toi s& dan t6i sy thay ddi dién ap
trong mang dién. Néu cong suit phan khang phat ra 1on hon cong suat tiéu
thi dién ap trong mang sé tang, nguoc lai, néu thiéu cong suit phan khang thi
dién ap trong mang s& giam. Vi vdy, dé dam bao chét lugng can thiét cua
dién ap & cac ho tiéu thuy, can tién hanh can bﬁng so bd cong suit phan
khang.

Phuong trinh can bang cong suat phan khang trong mang dién thiét ké

c6 dang:
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Qup = Q= m) Qmax+ Y AQb + (D AQI - > AQc) + (Qu +

Quay
Trong do:
Qnp tong cong suat phan khang do ngudn dién phét ra (coi nhu vo
cung lon);
m hé sb dong thoi xuét hién cac phu tai cuc dai (m= 1)

> Qmax tong cong suit phan khang cta cac phu tai trong ché do phu tai
cuc dai

D AQb téng ton that cong suit trong cac MBA ha 4p, trong tinh toan so
b0 c6 thé lay > A0p=15% 3 Qmax

D> AQL tong ton that cong suat phan khang trong cam khang cua cac
duong day trong mang dién

D> AQc tong ton that cong sudt phan khang trong dién dung cia cac
duong day trong mang dién sinh ra, khi tinh toan so bo c6 thé lay
(D AQ - > AQc) =0

Qu cong suat phan khang ty dung trong nha may dién (vi ngudn co
cong suit vo cung 16n nén ta coi Py = 0)

Qat cong sudt phan khang du trir trong h¢ théng (vi h¢ théng dién co
cong suat vo cung 16n nén cong suat du trit bang 0)

Qx cong suit phan khang ctia mang dién

Téng cong suit phan khang cua phu tai trong ché d6 phu tai cuc dai
bang:

cos@pe = 0,8 =tg@y = 0,75
> Qmax= 15,1 *0,75 = 9,36 (MV Ar)

Téng ton that cong suit phan khang trong cac may bién 4p ha 4p bang:
D> AQh =0,15 ¥ Qmax= 0,15 x 9,36 = 1,4 (MVAr)

Suy ra, tong cong suat phan khang trong mang dién bang:
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Qi =9,36+1,4=10,76 (MVAr)
Ma theo trén, cong suat phan khang phat ra ctia ngudn dién 13 Qup =
9,83 (MVAr) < Qy = 10,76 (MVAr). Do d9, ta phai tién hanh bu so bo cong
suat phan khang trong mang.

Cong suit phan khang can phai bu:

2.Que= Qye - Q= 10,76 - 9,83 = 0,94 MV Ar

Khi tién hanh bu cudng bire tai cac nit, uu tién bu cac diém c6 cong
sudt 16n va phu tai & xa ngudn, sao cho céng suit mai COs@, €O gia tri trong
khoang 0,85+0,95 (khong bu cao hon nira vi s€ khong kinh té va anh huong
t6i tinh 6n dinh cua hé thong dién).

Cong suit bu cho ho tiéu thu thr i duge tinh theo cong thirc sau:

Qbu = Qi - Pi.tgom

Trong do:

P;, Q; 1a cong suét cua ho ti€u thu trudce khi bu;

coOSPm: hé $6 cong suit cua ho thtr i sau khi bu.

Ta chon 3 vi tri bu tai phu tai 1, 3, 6. Két qua bu dugc cho trong bang

s Bang 2.1: Két qua bu so bd ché d6 phu tai cuc dai
p Trudc bu Bu Sau bu
Phu tdi (Mm\a{]) Qmax Qb Q’max Cosom
(MVAr) | (MVAr) | (MVAr)
1 3,60 2,23 0,19 2,04 0,87
2 2,50 1,55 0,13 1,42 0,87
3 3,20 1,98 0,17 1,81 0,87
4 2,00 1,24 0,11 1,13 0,87
5 1,80 1,12 0,10 1,02 0,87
6 2,00 1,24 0,24 1,00 0,895
Tong 15,10 9,36 0,04 8,42
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Béang 2.2: Két qua bu so bd ché do phu tai cuc tiéu

p Trudc bu Sau bu
Phu tai (M“{;) Qumin Q’ min Cosop,
(MVAr) | (MVAr)
1 2,80 1,74 1,59 0,87
2 1,20 0,74 0,68 0,87
3 1,70 1,05 0,96 0,87
4 1,60 0,99 0,91 0,87
5 1,20 0,74 0,68 0,87
6 1,50 0,93 0,75 0,895
Tong 10,00 6,20 5,57
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Chuong 3.
CHON PHUONG AN TOI UU

3.1. Dy kién cac phwong an:

Céc chi tiéu kinh té k¥ thudt cia mang dién phu thudc rat nhiéu vao so
d6 ctia nd. Vi vy, cac so dd mang dién can phai c¢6 cac chi phi nho nhat
nhung phai dam bao do tin cdy cung cap dién cin thiét va chat luong dién
nang dat yéu cau cta cac ho tiéu thy, thuin tién va an toan trong van hanh,
kha nang phat trién trong twong lai va tiép nhan cac phuy tai mdi.

Trong thiét ké hién nay, dé chon duoc so dd toi wu cua mang dién
ngudi ta st dung phuong phap nhiéu phuong an. Tir cc vi tri dd cho cta cac
phu tai, va cic ngudn cung cip, can dy kién mot s6 phuong an va phuong an
t6t nhat s& dua trén sy so sanh kinh té — k¥ thuat cac phuong an d6. Khong
can du kién qua nhiéu cac phuong an. Sau khi phan tich twong d6i can than
c6 thé dy kién 4 dén 5 phuong an hop 1y nhat. Pong thoi can cha ¥ chon cac
so dd don gian. Cac so dd phurc tap hon dugc chon trong truong hop cac so
d6 don gian khong thoa mén cac yéu cau kinh té k¥ thuat.

Nhitng phuong an dugc lua chon dé so sanh vé kinh té chi 1a céc
phuong an théa man cac yéu cau vé ki thuat cia mang dién.

Nhitng yéu cau k¥ thuat chu yéu dbi v6i mang dién 1a d6 tin ciy cung
cép dién chét lugng dién nang cao. Khi dy kién vé so dd cua mang dién thiét
ké, trude hét, can chu y dén 2 yéu cau trén. Dé thuc hién yéu cau vé do tin
cay cung cép dién cho cac hd tiéu thu loai I, can dam béao du phong 100%
trong mang dién, dong thoi du phong dong ty dong. Vi vay, dé cung cap
dién cho cac ho tiéu thu loai I, c¢6 thé dung duong day 2 mach hoac mach
vong.

Pbi v6i cac ho tieu thy loai 11, trong nhiéu trudng hop duoc cung cip
bang dudng day 2 mach hodc 2 dudng day riéng biét. Nhung nodi chung cho
phép cung cép dién cho céac ho loai II bung duong day trén khong mot mach,

boi vi thoi gian stra chira duong day trén khong rit ngan.
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Céc ho tiéu thu loai III dugc cung cip bang duong ddy trén khong mot
mach.

Trén co s phan tich nhitng dic diém cua cac ngudn cung cip va cic
phu tai cling nhu vi tri ciia ching, c6 ndm phuong an dugc dua ra nhu hinh
dudi day.

So' @6 mach dién cac phwong an 1
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So' @6 mach dién cic phuwong an 2
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So' @6 mach dién cac phwong 4n 3
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So' @6 mach dién cac phwong 4n 4
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So' @6 mach dién cac phwong an 5

Pé so sanh cac phuong 4n vé mit ki thuat, ta phai xét t6i cac nodi
dung sau:
+ Chon lua cép dién ap dinh muc cua hé théng,
+Chon lya tiét dién day dan,
+ Tinh toan ton that dién ap,

+ Ki€m tra di€u kién phat nong cua day dan khi co6 sy co.

3.1.1.Chon dién ap dinh mirc cia mang dién

Pién ap dinh mrc ciia mang dién anh huong cha yéu dén céc chi tiéu
kinh té k¥ thuat, cling nhu cac dac trung ciia mang dién.

Dién 4p dinh mtrc cia mang di€én phu thudc vao nhiéu yéu td: cong
sudt ctia phu tai, khoang cach gitra cac phu tai va cic ngudn cung cap dién,

vi tri twong do1 gitra cac phu tai véi nhau, so d6 mang dién.

13
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Di¢n 4p dinh muc cua mang dién thiét ké dugc chon déng thoi voi so
dd cung cép dién. Dién ap dinh mirc so by cua mang di¢n co thé xac dinh
theo gid tri clia cong sudt trén mdi duong day trong mang dién.

Céac phuong 4n ctia mang dién thiét ké hay 1a cac doan duong day
riéng biét cua mang dién cod thé co dién ap dinh muc khac nhau. Trong khi
tinh todn, thong thuong, trude hét, chon dién 4p dinh mirc ctia cac duong
day c6 cong suit truyén tai 1on. Cac doan duong ddy trong mang kin, theo
thuong 1€, can duoc thuc hién voi mot cép dién ap dinh muec.

C6 thé tinh dién ap dinh mirc ciia duong diy theo cong thirc kinh
nghiém sau:

Ugm = 4,34 \[L+16P (kV)
Trong do:
L - khoang cach truyén tai. (km)
P — cong suat truyén tai trén duong day. (MW)

3.1. 2. Chon tiét di¢n day din:
DPdi véi cac mang dién khu vuc, tiét dién day dan duogc chon theo mat
d6 kinh té cta dong dién, nghia 1a:

Imax
I

F:

Trong do:

[;hax — dOng di€én chay trén duong day trong ché do phu tai cuc dai, (A)

Ju — mat do kinh té cua dong dién, A/mm*. Véi day AC, va Tpax =
2900h thi Ji; = 1,3 A/mm™

Dong dién chay trén duong day trong ché 3o phu tai cuc dai dugc xac

dinh theo cong thirc:

S max 3
Imax - - = Xl 0 A
nJ3Udd (&)
Trong do:

N — s6 mach ctia dudng day

14
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Ugdm — dién ap dinh mtrc cua mang dién, kV

Smax — COng sudt chay trén dudng day khi phy tai cuc dai.

Dua vao tiét dién day duogc tinh theo dong dién kinh té & trén, ta tién
hanh chon tiét dién tiéu chuin gﬁn nhét va kiém tra cac diéu kién vé su tao
thanh vang quang, do bén co ctia dudng day va phat nong duong diy & ché
dd sau su co.

Do bén co cta duong day trén khong thudng duoc phdi hop véi diéu
kién vé vang quang cua ddy din, cho nén ta ko phai kiém tra diéu kién nay.

Pé dam bao cho duong day van hanh binh thuong trong cac ché do
sau su ¢, can phai co diéu kién sau:

L < Iep

Trong do:

. — dong dién chay trén duong day trong ché d6 su ¢d.
I, — dong dién lam viéc 1au dai cho phép ctia day dan.

Su ¢ c6 thé xay ra la:

+ Nging mot mach trén dudng diy véi cac so d6 dung dudng
day kép;

+ Ngirng mot mach trén dudng diy don trong so d6 mach vong;

+ Ngung mot MBA...

Trong qua trinh xét su cd xay ra, ta chi xét su cd nang né nhat c6 thé
xay ra, dong thoi, ko xét kha niang cac sy ¢ xép chong.

Khi tinh tiét dién cac ddy dan cin sir dung cac dong cong suit chay

trén duong day.

3.1. 3. Tinh ton thét dién dp trong mang dién

Dién nang cung cép cho cac hg ti€u thu dugc dac trung bﬁng tan sb
cua dong dién va dg léch dién ap so voi dién ap dinh muc trén cac cuc cua
cac thiét bi dién. Khi thiét ké mang dién thuong gia thiét rang hé thong hodc
cac ngudn cung cip co du cong suat tic dung cung cap cho cac phuy tai. Do
d6, khong xét dén van dé duy tri tin sb. Vi vay, chi tiéu chat lugng cua dién
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nang la 1a giad tri cua do 1éch dién ap & cac ho tiéu thu so voi dién ap dinh
murc & mag dién thir cép.

Khi chon so bd cac phuong an cung cdp dién cé thé danh gia chat
luong dién nang theo cac gi tri ctia ton that dién ap.

Khi tinh so b cac phuong an cung cdp dién c6 thé danh gia chat
luong dién nang theo cac gia tri ton that dién ap.

Khi tinh so bd cac mirc dién &p trong céac tram ha ap, co thé chép nhan
1a phu hop néu trong ché do phu tai cuc dai cac t6n that dién ap 16n nhat
trong mang di€én c6 mot cép dién ap khong vugt qua 15% trong ché d6 lam
vi€c binh thuong, con trong céc ché d6 sau su cd cac ton that dién ap khong
dugc qua 20%, nghia la:

AUmax bt% < 15%
AU max sc% < 20%,

Pbi voi nhitng mang dién phirc tap, c6 thé chip nhan cac tn that dién
ap 16n nhat &én 20% trong ché d6 phu tai cuc dai khi van hanh binh thudng
va dén 25% trong ché do sau sy cd, nghia la:

AU max bt% < 20%
AU max sc% < 25%,

Pbi voi cac ton that dién ap nhu vy, can st dung cic may bién ap
diéu ap dudi tai trong cac tram ha ap.

T6n that dién ap trén duong day thtr i ndo d6 khi van hanh dugc xac
dinh theo cong thirc:

AU,y = DIRIHOIXE iRl";Q"X" 100 (kV)

2
dm

Trong do:
P;, Q;— cong suat chay trén duong day thu i;
Rj, Xj — dién tr& va dién khang trén duong day thir 1;
DPéi voi duong day co6 hai mach, néu ngurng mot mach thi ton that dién
ap trén trén dudng day bang:
AUisc% = 2 X AUibt%
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3.2. Chon dién ap dinh mirc cia mang dién:
Dong cong sudt chay trén dwong diy NP — 1 la:
Sxp-1=S | max = 3,6 +j2,04 (MVA)
Dién ap dinh murc trén duong day ND — 1 theo cong thire kinh nghiém
la:
Dién 4p dinh mtrc trén duong day ND — 1 theo cong thuc kinh
nghiém la:
U = 4,34 \[L116P (kV)
=4,34./32,02+16x3,6 = 41,08 (kV)

Hoan toan tuong tu ta ¢ két qua tinh dién 4p dinh mic cua cac dudong

day trong phuong an 1 cho trong bang sau:

Chiéu dai Pi¢nap | Dién ap
Phuong .
in 1 Pmax (MW) duong day L | tinh todn U | dinh muc
(km) kV) Udm (kKV)
N--1 3,60 32,02 41,08
N--2 2,50 36,40 37,93
N--3 3,20 53,15 44,33 35
N--4 2,00 57,01 40,95
N--5 1,80 35,36 34,76
N--6 2,00 22,36 32,00

Tir cac két qua nhan dugc trong bang, ta chon dién 4p dinh muc cua
mang dién Ugy, = 35 kV

3.3. Tinh toan so' b cac phwong an:
3.3.1. Phwong an 1:
So' @6 mach dién phwong an I

17
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a. Chon tiét di¢n day din:
Dong dién chay trén dwong diay NP — 1 khi phy tdi ciee dai bang:

JB.612,047
Swpr 1o = YOOFZODT s 3413 )

Inpo1= —2 10’ =
N 2.3 x35
Tiét dién kinh té cta day dan la:
I, 34,13 2
F q =2 = > = =26,25 (mm
kb = 3 (mm”)

Tuong tu ta tinh toan doi véi cac 16 con lai.
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Tir cac thong s vira tinh & trén, ta chon day cho cac 16 1a (chi dung diy AC)

g Dong Dong
. Tiét dién N N
Dong ] J dién su dién
Phuong | .. | kinh té . L x Ty X,
) dién tinh cotréen | Day dan cho
an 1 ) Fi ) ) (Qm) | (Q.m)
toan [ (A) day I phép I,
(mm2)
(A) (A)
Nl | 3413 | 2625 | 6826 | 2AC-35 | 175 | 091 | 0445
N--2 23,70 18,23 47,40 2AC-35 175 0,91 0,445
6--3 30,34 23,34 60,67 2AC-35 175 0,91 0,445
5--4 37,92 29,17 37,92 AC-35 175 0,91 0,445
N--5 36,03 27,71 72,05 | 2AC-35 175 091 | 0,445
N-6 | 4876 | 37.51 | 97.51 | 2AC-35 | 175 | 091 | 0445

c. Tinh ton thit dién ap trong mang dién:

Khi mach lam vi€éc binh thuong

- Ton that dién ap trén dudng day NP — 1 ¢6 gia tri:

- Khi su ¢6 01 dudng day
AUgen-19%=2. AUpnp-19% = 10,93 (%)
Céc nhanh khac tinh toan tuong tu.

3,6x0,91+2,04%x0,445).32,02
AUthD—l%:( )

2.35°

x 100 = 5,47 (%)
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Do an mon hoc lwoi dién

Thiét ké mang dién khu viec

Bang tom tit cac thong sb ctia phuong an 1:

To6n that | Ton that
Plfu’cmg P (MW) Qmax dién ap dién 'élp
an 1 (MVAr) (bt) (su co)
AUmax% | AUscmax%
N--1 3,60 2,04 5,47 10,93
N--2 2,50 1,42 4,32 8,63
6--3 3,20 1,81 4,86 9,72
5--4 2,00 1,13 5,37 5,37
N--5 3,80 2,15 6,37 12,75
N--6 5,20 2,81 5,46 10,92
N--6--3 10,32 15,78
N--5--4 11,74 18,11

Vﬁy AU btmax% 1 1974%

AU scmax% 1891 1%

Sinh vién: Nguyén Lé Ngoc
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Do an mon hoc lwoi dién Thiét ké mang dien khu viee

3.2.2. Phwong an 2:
So' @6 mach dién phwong an II

Y

a. Chon tiét dién ddy dén:
Hoan toan tuong tu, ta tinh duoc cac thong sd cho cac phu tai con lai va két
qua dugc cho trong bang sau:

2 e Dong Dong
. Tiét dién . .
Dong . X dién su dién
Phuong | . = | kinh té . o To Xo
) dién tinh cO trén | Day dan cho
an 1 ) Fy A ) (Q.m) | (Q.m)
toan [ (A) day I phép I,
(mm?2)
(A) (A)

N--1 53,09 40,84 | 106,18 | 2AC-50 | 210 0,63 | 0,443

N--2 23,70 18,23 47,40 2AC-35 175 0,91 0,445

6--3 3034 | 2334 | 60,67 | 2AC-35 | 175 | 091 | 0445

1--4 37,92 29,17 37,92 | AC-35 175 091 | 0,445

N--5 17,06 13,13 34,13 | 2AC-35 175 091 | 0,445

N-6 | 4876 | 3751 | 97.51 | 2AC-35 | 175 | 091 | 0445
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Do an mon hoc lwoi dién Thiét ké mang dien khu viee

b. Tinh tén thit dién ap trong mang dién:
Hoan toan tuong tu, ta tinh duoc cac thong sb cho cac phy tai con lai
va két qua duogc cho trong bang sau:

To6n that | Ton that
Phuong P (MW) Qmax dién ap dién éfp
an 2 (MVAr) (bt) (su co)
AUnaxos | AUscmaxos
N--1 5,60 3,17 6,45 12,90
N--2 2,50 1,42 4,32 8,63
6--3 3,20 1,81 4,86 9,72
1--4 2,00 1,13 6,91 6,91
N--5 1,80 1,02 3,02 6,04
N--6 5,20 2,81 5,46 10,92
N-1-4 13,36 19,80
N-6-3 10,32 15,78

Vﬁy AU btmax% 13936%
AU scmax% 19980%
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Do an mon hoc lwoi dién Thiét ké mang dien khu viee

3. Phuwong an 3:
So do mach dién phwong an II1

Y

a. Chon tiét dién diy dén:

Tinh toan twong ty phwong an 1 ta c6 két qua cho trong bang sau:

23
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Do an mon hoc lwoi dién

Thiét ké mang dién khu viec

g Dong Dong
. Tiet dién i i
Dong ] J dién su dién
Phuong | .. | kinh té . L x Ty X,
dién tinh co trén | Day dan cho
an 3 ) Fi X ] (Qm) | (Qm)
toan [ (A) day I, phép I,
(mm2)
(A) (A)
N--1 53,09 40,84 106,18 | 2AC-50 210 0,63 0,443
N--2 23,70 18,23 47,40 2AC-35 175 0,91 0,445
5--3 30,34 23,34 60,67 2AC-35 175 0,91 0,445
1--4 37,92 29,17 37,92 AC-35 175 0,91 0,445
N--5 47,40 36,46 94,80 2AC-50 210 0,63 0,443
N--6 18,44 14,18 36,87 2AC-35 175 0,91 0,445

b. Tinh ton that dién 4p trong mang dién:

To6n that | Ton that
Plfu:(mg P (MW) Qmax dién ap dién z’ip
an 3 (MVAr) (bt) (su co)
AUmaxos | AUsemaxes
N--1 5,60 3,17 6,45 12,90
N--2 2,50 1,42 4,32 8,63
5--3 3,20 1,81 5,31 10,63
1--4 2,00 1,13 6,91 6,91
N--5 5,00 2,83 6,36 12,72
N--6 2,00 1,00 2,07 4,13
N-1--4 13,36 19,80
N-5--3 11,67 18,03

Vﬁy AU btmax% 13936%

Tinh toan twong ty phuwong an 2 ta c6 két qua cho trong bang sau:
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Do an mon hoc lwoi dién Thiét ké mang dien khu viee

AU scmax% 19980%

4. Phwong an 4:
So' @6 mach dién phwong an IV

1

a. Chon tiét di¢n day din:
Hoan toan tuong tu, ta tinh dugc cac thong s6 cho céc phu tai va két qua

dugc cho trong bang sau:
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Do an mon hoc lwoi dién

Thiét ké mang dién khu viec

g Dong Dong
. Tiet dién i o
Dong ] J dién su dién
Phuong | .. | kinh té . L x Ty X,
dién tinh co trén | Day dan cho
an 4 ) Fiq . ) (Qm) | (Qm)
toan [ (A) day I, phép I,
(mm?2)
(A) (A)
N--1 53,09 40,84 106,18 | 2AC-50 210 0,63 0,443
6--2 23,70 18,23 47,40 2AC-35 175 0,91 0,445
5--3 30,34 23,34 60,67 2AC-35 175 0,91 0,445
1--4 37,92 29,17 37,92 AC-35 175 0,91 0,445
N--5 47,40 36,46 94,80 2AC-50 210 0,63 0,443
N--6 42,12 32,40 84,25 2AC-35 175 0,91 0,445

b. Tinh tén thit dién ap trong mang dién:

qua dugc cho trong bang sau:

Hoan toan tuong tu, ta tinh duoc cac thong sb cho cac phu tai va két

To6n that | Ton that
Plfu’orng P (MW) Qmax dién ap dién z'zp
an 4 (MVAr) (bt) (su co)
AUmaxos | AUsemaxe
N--1 5,60 3,17 6,45 12,90
6--2 2,50 1,42 2,96 5,93
5--3 3,20 1,81 5,31 10,63
1--4 2,00 1,13 6,91 6,91
N--5 5,00 2,83 6,36 12,72
N--6 4,50 2,42 4,72 9,44
N-1--4 13,36 19,80
N-5--3 11,67 18,03
N-6--2 11,17 12,40

Vﬁy AU btmax% 13936%

AU semax% 1

9,80%
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Do an mon hoc lwoi dién Thiét ké mang dien khu viee

5. Phuwong an 5:
So d6 mach dién phuong an V

4

Chon tiét dién diy din:
Dong cong suét chay trén duong day N — 2 1a:
. 1 . .
Sno= T [S 2(Ine + Lo6) +S 6.In6]
z

1
83,76

= Sx2=1,95+j 1,07 MVA

Dong cong suat chay trén duong day ND — 6 1a:

Sne=(Ss+ 8¢ - S na=(2,5+1,42+2+j1,0) - 1,95- 1,07
= S ne=1,45+]0,55 MVA

[(2,5+1,42).( 22,36 + 25) + (2+i1,0). 22,36]

Dong cong sudt chay trén duong day 6 - 2 1a
Se2=85-Sna=2,5+1,42- (1,95 +] 1,07)
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Do an mon hoc lwoi dién Thiét ké mang dien khu viee

=0,55+) 0,35 MVA ‘
Vi day dan trén duong day NP — 2, ND — 6 va 2 — 6 déu la day don
nén dong dién chay trén cac duuong day dugc tinh theo cong thirc:
S 3
[= = _x10" (A
N (A)

Dong dién chay trén duong day N — 2 khi phu tai cyc dai bang:

1,95 + 1,07°
I, = Sv2 g = J 10° =36,644
NERS J3.35
Tiét dién kinh té cta day dan la:
F,, = iy _ 3664 _ 28,18 mm’
J, 1,3
Dong dién chay trén duong day N — 6 khi phu tai cuc dai bang:
S
I, . = —="-10° =26,174
N-6 \/g . Udm
Tiét dién kinh té cta day dan la:
F, ., = Lo _ 2017 20,13mm’
J, 1,3

Dong dién chay trén duong day 2 — 6 khi phy tai cuc dai bang:
I, 5= S .
\/g'Udm
Tiét dién kinh té cta day dan la:
P I, 10,78

= = =8,29mm’
T, 1,1

10° = 10,784

Déi véi duong ddy mang dién theo phuong 4n 5 thi su ¢d ¢ thé xdy ra la dit
mot trong hai duong day ND-2, ND-6, khi do, dong dién chay theo hudng
con lai ciia mach vong.

D@ thdy, trong hai truong hop trén thi dudng day 2-6 s& ¢ dong su cd
cao nhat khi day NDP-6 dut.

Khi @it mot mach NP-2 hodac ND-6 thi dong su ¢d trén day ND-2,
ND-6 la:
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Do an mon hoc lwoi dién Thiét ké mang dien khu viee

J45 12.42°
[ =N TS 6 _s4054

N-2sc — \/5 35
Khi dit mot mach ND-2 thi dong sy ¢b trén day 6-2 1a:

J 2.5+ 1,42
I, = 5 gp-y= > 10’ =47,44
V3.35 J3 .35

Tir cac thong sd via tinh & trén, ta chon day cho cac 16 13 (chi dung ddy AC)

o Dong Dong
. Tiét dién i i
Dong L dién su dién
Phuong | .. | kinh té - L x Ty X,
) dién tinh cotréen | Day dan cho
an 5 ) Fi A . (Qm) | (Q.m)
toan [ (A) day I phép I,
(mm2)
(A) (A)

N--1 53,09 40,84 | 106,18 | 2AC-50 | 210 0,63 | 0,443

N--2 | 3664 | 2818 | 8425 | AC-35 | 175 | 091 | 0445

5-3 3034 | 2334 | 60,67 | 2AC-35 | 175 | 091 | 0445

14 | 37,92 | 2917 | 3792 | 2AC35 [ 175 | 091 | 0445

N--5 47,40 36,46 94,80 | 2AC-50 | 210 0,63 | 0,443

N--6 26,17 20,13 84,25 AC-35 175 0,91 0,445

2--6 10,78 8,29 47,40 | AC-35 | 175 | 0,91 | 0,445

b. Tinh tén thit dién ap trong mang dién:
Khi mach 1am viéc binh thudng thi ton that dién ap trén dudng day
ND — 2 c¢6 gia tri:
AUpinp-29% = 6,68 (%)
Khi mach 1am viéc binh thudng thi ton that dién ap trén dudng day
ND -6 co gia tri:
AUy nps% = 2,93 (%)
Khi mach 1am viéc binh thudng thi ton that dién ap trén dudng day
6 —2 co gia tri:
AU 629 = 1,34 (%)
Suy ra, ton that dién ap trén duong day Nb —2 — 6— ND bﬁng:
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Do an mon hoc lwoi dién Thiét ké mang dien khu viee

AUptnp 2 6-np% = AUptnp 2% = 6,68 (%)
* Trong ché do su ¢ :
Khi duong day NP — 2 nging lam viéc, ton that dién 4p trén duong
day NP — 6 bang:

AUSC ND - 6 % = (demz + 1)dm6) X RND—6 ;_S(ZQdmZ + Qdm6) X XND—6 x 100

= 9,44 (%)
Tén that dién ap trén dudng day 6-2 bang:

P R __+ X
AU, g 0; = —dm2 X 26352Qdm2 XAy g %100

=5,93 (%)
Suy ra, t6n that dién ap trén duong day NP — 6 — 2 bang:
AUgnp 2 6% = 9,44 + 5,93 =1537 (%)

Khi dudng diy NP — 6 ngimg lam viéc, ton that dién 4p trén dudng
day NP — 2 bang:

AUSC ND —-2% = (ljdmz + ljdm()) X RND—Z ;S(ZQdmZ + Qdmé) X XND—Z x 100

= 16,36 (%)
Tén that dién 4p trén dudng day 2-6 bang:
P xR, +0, xX,
35°
=4,62 (%)
Suy ra, t6n that dién 4p trén duong day NP -2 — 6 bang:
AUgcnp 5 6% = 16,36 +4,62 =20,98 (%)

AU 2509, = = %100

Suy ra, ton that dién ap cuc dai khi van hanh trong ché do su cb bﬁng:
AU semax% =AU genp-2-6% = 20,98 (%)
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Do an mon hoc lwoi dién

Thiét ké mang dién khu viec

To6n that | Ton that
Plfuong P (MW) Qmax dién ap dién ézp
an 5 (MVAr) (bt) (su co)
AUpaxos | AUsemaxes
N--1 5,60 3,17 6,45 12,90
6--2 1,95 1,07 6,68 6,68
5--3 3,20 1,81 5,31 10,63
1--4 2,00 1,13 6,91 6,91
N--5 5,00 2,83 6,36 12,72
N--6 1,45 0,65 2,93 2,93
N-1--4 13,36 19,80
N-5--3 11,67 18,03
N-6--2 6,68 20,98
AU pimaxes = 13,36%
AU ¢ max % = 20,98 (%)

Sinh vién: Nguyén Lé Ngoc
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Do an mon hoc lwoi dién Thiét ké mang dien khu viee

D¢ thudn tién cho viéc so sanh cac cac phuong an ve k¥ thuat, cac gia
tr1 vé ton that dién 4p cuc dai dugc cia cac phuong an dugc cho trong bang

sau.

N P Phuong an
Tong két

1 2 3 4 5

AUt max%% 11,74 13,36 | 13,36 13,36 13,36

AUqmaos | 18,11 | 19,80 | 19,80 | 19,80 | 20,98

Vay chon phuong an 1, 2, 3 va 4 dé tinh toan kinh té

3.3. Chi tiéu Kinh té ciia phwong an
Tir cac két qua tinh toan & bang, ta thiy ca cac phuong 4n dua ra déu
thoa min yéu cau ky thuat, do do, ta phai tién hanh so sanh Kinh t& — k¥
thudt tit ca cac phuong an.
Vi cac phuong phap so sanh mang dién co cung dién &p dinh muirc nén
dé don gian, chung ta ko tinh vn dau tu vao cac tram ha ap.
Chi tiéu kinh té dugc st dung khi so sanh cic phuong an 1a chi phi
tinh todn hang nam dugc xac dinh theo cong thure:
7= (a, + aypg). Ka+ AA.c
Trong do:
a— hé s6 hiéu qua von dau tu (a.= 0,125)
avna — hé s6 van hanh ddi voi cac dudng day trong mang dién
ayha = 0,04 v61 duong day dung cot thép
awna = 0,07 voi dudng day dung cot bé tong cbt thép
(ta thuong dung cot thép => ayng = 0,07)
Kq — tong cac von dau tu vé duong day
AA — tong ton that dién hang nam (d)
32
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Do an mon hoc lwoi dién Thiét ké mang dien khu viee

C — gia mot kW.h dién ning ton that (c= 500d/kW.h)

Péi voi cac duong day trén khong hai mach dét trén cung mot cot,
tong von dau tu dé xay dung cac duong day co thé xac dinh theo cong thirc
sau:

K= X1,6.k,;.L;
Trong do:
koi — gia thanh 1 km duong day mdt mach, d/km
L; — chiéu dai duong ddy tht i, km
Tong ton that dién niang trén dudng day duoc xac dinh theo cong thirc:
AA= X APjpax.T
Trong do:
APimax— ton that trén duong day tha i khi phu tai cyc dai;
T — thot gian ton that cong suét cuc dai
T6n that cong suat trén duong day thir i ¢6 thé tinh nhu sau:
APimay = L Qi R,
Uin
Trong do:
Pimax, Qimax — cONg suét tac dung va cong suat phan khang chay
trén duong day trong ché d6 phu tai cuc dai
R; - dién tr& cuia duong day thir i
Ugdm — dién ap dinh mirc cua mang dién
Thoi gian ton that cong suat cuc dai c6 thé tinh theo cong thirc:
7= (0,124 + Tpax. 10 x 8760

Trong do6, Tax 12 thoi gian st dung phu tai cuc dai trong ndm (T =
2500h)

Suy ra T = 1225,31 (gio)

Bay gio, ta tién hanh tinh cac chi tiéu kinh té — k¥ thuat cta cac

phuong so sanh.
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Do an mon hoc lwoi dién

Thiét ké mang dién khu viec

1.Phwong an 1

a. Tinh todn ton thdt cong sudt tdc dung trén dwong day:

Tén that cong suat tac dung trén dudng day NP — 1 1a:
(2,5* +2,04%)
35

APnp .1 =

x 32,02.0,91 = 0,2 (MW)

Tinh ton thit cong suit trén cac dudng day con lai duoc tién hanh

tuong tu.

Két qua tinh ton thit cong suét tac dung trén cac duong diy duoc

tong hop & bang dudi day.

b. Tinh todn vén dau tie xdy dung mang dién:

Gia thiét cac duong day 1 mach. Nhu vay, von dau tu cho duong day

ND — 1 duoc xac dinh nhu sau:
Kanp.1 = 272x10°% 32,02=13933,2x10° (d)

Tom tét tinh toan chi phi cho phwong an 1:

Duong Dav din 1 To P Q AP ko K
day Y (km) | (Qm) | (MW) | MVar) | MW) | (10°d) | (10°d)
N--1 | 2AC-35 | 32,02 | 091 | 3,60 2,04 0,20 272 13933,20
N--2 | 2AC-35 | 36,40 | 091 | 2,50 1,42 0,11 272 15841,52
6--3 2AC-35 | 32,02 | 091 | 3,20 1,81 0,16 272 13933,20
5--4 AC-35 | 2828 | 0,91 | 2,00 1,13 0,11 272 7693,32
N--5 | 2AC-35 | 3536 | 0,91 | 3,80 2,15 0,25 272 15386,64
N--6 | 2AC-35 | 22,36 | 091 | 5,20 2,81 0,29 272 9731,37
Tong 1,13 76519,25
c.Xdc dinh chi phi van hanh hang nam:
Vay, tong ton thit cong suét tac dung trong mang dién 1a:
AP =% APjax = 1,13 (MW)
Vay, tong ton that dién ning trong mang dién la:
AA = AP.t=1,13x1225,31 = 1382,08 (MWh)
Téng chi phi van hanh hang nam la:
34

Sinh vién: Nguyén Lé Ngoc




Do an mon hoc lwoi dién

Thiét ké mang dién khu viec

Y = apne.Kg + AA.c
=0,07 x 76519,25x 10°+ 1382,08 x10°x500
= 6047,39 x10°(d)

Chi phi tinh toan hang nim bang:

Z=a.Kqs+Y
=0,125% 76519,25% 10° + 6047,39 x10°
=13316,72 x10°d

2. Phuwong an 2

Tom tat tinh toan chi phi cho phwong an 2:

Duong Dav din 1 To P Q AP ko K
day Y (km) | (Qm) | (MW) | MVar) | MW) | (10°d) | (10°d)
N--1 2AC-50 | 32,02 | 0,63 5,60 3,17 0,34 286 14650,35
N--2 2AC-35 | 36,40 | 0,91 2,50 1,42 0,11 272 15841,52
6--3 2AC-35 | 32,02 | 0,91 3,20 1,81 0,16 272 13933,20
1--4 AC-35 36,40 | 0,91 2,00 1,13 0,14 272 9900,95
N--5 2AC-35 | 35,36 | 0,91 1,80 1,02 0,06 272 15386,64
N--6 2AC-35 | 22,36 | 0,91 5,20 2,81 0,29 272 9731,37
Tong 1,10 79444,03
Xdc dinh chi phi van hanh hang nam:
Vay, tong ton thit cong sudt tac dung trong mang dién 1a:
AP =X APjnax = 1,10 (MW)
Vay, tong ton that dién ning trong mang dién la:
AA = AP.t=1,10x1225,31 = 1351,48 (MWh)
Téng chi phi van hanh hang nam la:
Y = avhd.Kd + AA.c
= 0,07 x 79444,03x 10°+ 1351,48 x10°x500
= 6236,82 x10°(d)
Chi phi tinh toan hang nim bang:
Z=a.Ks+Y
=0,125% 79444,03x 10° + 6236,82 x10°
=13784,0 x10°d
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Thiét ké mang dién khu viec

3. Phuwong an 3

Tom tat tinh toan chi phi cho phwong an 3:

Duong Dav din 1 To P Q AP ko K
day Y (km) | (Qm) | (MW) | (MVar) | (MW) | (10°d) | (10°d)
N--1 | 2AC-50 | 32,02 | 0,63 | 5,60 3,17 0,34 286 14650,35
N--2 2AC-35 | 36,40 | 0,91 2,50 1,42 0,11 272 15841,52
5--3 2AC-35 | 35,00 | 091 | 3,20 1,81 0,18 272 15232,00
1--4 AC-35 | 36,40 | 091 | 2,00 1,13 0,14 272 9900,95
N--5 | 2AC-50 | 35,36 | 0,63 | 5,00 2,83 0,30 286 16178,60
N--6 | 2AC-35 | 22,36 | 0,91 | 2,00 1,00 0,04 272 9731,37
Tong 1,11 81534,79
Xdc dinh chi phi van hanh hang nam:
Vay, tong ton thit cong sudt tac dung trong mang dién 1a:
AP =X APjnax = 1,11 (MW)
Vay, tong ton that dién ning trong mang dién la:
AA = AP.t=1,11x1225,31 =1364,13 (MWh)
Téng chi phi van hanh hang nam la:
Y = avhd.Kd + AA.c
= 0,07 x 81534,79x 10°+ 1364,13 x10°x500
=6389,5 x10° (d)
Chi phi tinh toan hang nim bang:
Z=a.Ks+Y
=0,125x 81534,79x 10° + 6389,5 x10°
=14135,31 x10°¢
36

Sinh vién: Nguyén Lé Ngoc




Do an mon hoc lwoi dién

Thiét ké mang dién khu viec

4. Phuwong an 4

Tom tat tinh toan chi phi cho phuong an 4:

Duong Dav din 1 To P Q AP ko K
day Y (km) | (Qm) | (MW) | (MVar) | (MW) | (10°d) | (10°d)
N--1 | 2AC-50 | 32,02 | 0,63 | 5,60 3,17 0,34 286 14650,35
6--2 2AC-35 | 25,00 | 0,91 | 2,50 1,42 0,08 272 10880,00
5--3 2AC-35 | 35,00 | 0,91 3,20 1,81 0,18 272 15232,00
1--4 AC-35 | 36,40 | 091 | 2,00 1,13 0,14 272 9900,95
N--5 | 2AC-50 | 35,36 | 0,63 | 5,00 2,83 0,30 286 16178,60
N--6 | 2AC-35 | 22,36 | 0,91 | 4,50 2,42 0,22 272 9731,37
Téng 1,25 76573,27
Xdc dinh chi phi van hanh hang nam:
Vay, tong ton that dién ning trong mang dién la:
AA = AP.t=1,25 x1225,31 = 1535,87 (MWh)
Téng chi phi van hanh hang nam la:
Y = avhd.Kd + AA.c
= 0,07 x 76573,27x 10°+ 1535,87 x10°x500
=6128,07 x10°(d)
Chi phi tinh toan hang nim bang:
Z=2a.Ks+tY
=0,125% 76573,27x 10° + 6128,07 x10°
= 13402,53 x10°d
Tong hop cac chi tiéu kinh t€ — k§ thuat ctia cic phuong 4n so sanh
o Phuong an
Cac chi tiéu
1 2 3 4 5
AUy max% 11,74 13,36 13,36 13,36 13,36
AU max% 18,11 19,80 19,80 19,80 20,98
Zx10° (d) 13316,72 | 13784,0 | 14135,31 | 13402,53 -
Nhin bang tong hop trén, ta chon phuong an 1 13 phuong an tdi uu.
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Chuong 4.
CHON SO LUQNG, CONG SUAT CAC MBA TRONG CAC TRAM
SO PO CAC TRAM VA SO PO HE THONG PIEN

1. Chon so lwgng, cong suit cic MBA trong cac tram ha ap cia HTD.

Tat ca cac phu tai trong HTD déu 13 ho loai I, chi c6 phu tai 6 1a loai
III. Vi vay, dé dam bao cung cép dién cho céac phu tai loai 1nay, can phai dat
hai MBA trong mdi tram, vi phu tai loai 3, ta chi dung mot may bién ap.

V61 tram chi c6 mot may bién ap, ta chon cong suat MBA bﬁng Vo1
cong suét cuc dai cua phu tai (do khong c6 biéu dd phu tai hang ngay).

Khi chon cac cong suit cia MBA, ta phai xét dén kha nang qua tai
cua MBA con lai trong ché d6 sau sy c¢d. Xuit phat tu diéu kién qua tai cho
phép bang 40% trong thoi gian phu tai cuc dai, cong sudt cia méi MBA

trong tram c6 n MBA dugc xac dinh theo cong thirc:

2 max
k(n—1)

Trong do:
Smax — phu tai cuc dai cua tram;
k—hé sb qua tai cia MBA trong ché do sau su cb; k=1,4;
n—sé6 MBA trong tram;

Pbi voi tram c6 2 MBA, cong suit ciia mdi MBA bang:

stﬂ

L4

Tinh céng sudt ciia MBA trong tram 1:
T bang ta c6 Sy = 4,14 do do:
AL
L4

b

= 2,96 (MVA)

Chon MBA TMH-4000/35.
Twong tu ta chon duoc cong sudt ciia MBA trong tram 2:
Chon MBA TMH-2500/35.
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Thiét ké mang dién khu viec

Twong tu ta chon duoc cong sudt ciia MBA trong tram 3:
Chon MBA TMH-4000/35.
Twong tu ta chon duoc cong sudt ciia MBA trong tram 4.
Chon MBA TMH-2500/35.
Twong tu ta chon duoc cong sudt ciia MBA trong tram 5:
Chon MBA TMH-1600/35.
Twong tu ta chon duoc cong sudt ciia MBA trong tram 6:
Chon MBA TMH-2500/35.

Céc thong sb ctia MBA ha ap:

cac s6 lidu ki thuat S liéu tinh toan
MBA Ugn (kKV 0

i V)G | pyaw) [Pocewy | % | R@) | X(@Q) | Qo (kvAD)

Cao | Ha
TMH-4000/35. 35 10,5 | 7,50 33,50 6,70 1 2,80 25,20 40,00
TMH-2500/35. 35 10,5 | 6,50 24,25 5,10 1,1 5,20 35,00 27,50
TMH-1600/35. 35 10,5 | 6,50 17,25 3,15 1,4 9,10 54,90 22,40

39

Sinh vién: Nguyén Lé Ngoc




Do an mon hoc lwoi dién Thiét ké mang dien khu viee

So d6 ndi day cua hé thong

@Dt

S¢/00ST-HINLXT

28,28 km
AC-35

AR

A @D

S€/009T-HINLLXT

1
0
S
A

e @B
— o @

S¢/00ST-HINLXT

AP

32,02 km
2AC-35

f

H:Vﬂ

T

= A

¢€/0007-HINLXT

T

— D~
B ! %
D

S¢/00ST-HINLXT

T

A T T T

AP
SE°OVC Eg =

uy 70°TE

| AP <

S¢/0007-HINLXT

!

!
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Chuong 5
TINH CAC CHE PQ VAN HANH CUA MANG DPIEN

Pé danh gia cac chi ti€u kinh té k¥ thuat cia mang dién thiét ké, ta can
xac dinh cac thong sb ché d6 xac 1ap trong ché do phu tai cuc dai, cuc tiéu
va cac ton that cong sudt, ta lay dién ap ciia tt ca cac nat trong mang dién
bﬁng dién &p dinh mtc U; = Uy, = 35 kV.
1.Ché d¢ phu tai cuc dai

So dd nguyén 1y va so do thay thé cua mang dién cho trén hinh vé:

* Pwong day ND - 1:

ND
2AC-35
S1
TMH-4000/35
So d6 thay thé
N SNE-1 S'NB-1 S"wp-1 1 Sci Set
| 7 oS
NE-1 Bi
J— J— &SDI
jgcld _]% clo
Trong chuong 3 va 4 ta ¢ cac thong sb cua dudng day NP- 1:
Zanpa = 14,57+ 7,12 (Q); B=10,82. 10%(S)
Thong sd cia 2xMBA TMH-4000/35.
ASy = 2(APy + j AQp) = 2x (6,7 + j 40). 107
=0,013+; 0,08 (MVA)
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Zy= S (Ry+jXp)= 2% (28+j252)

=1,4+7512,6 (Q);

T6n that cong suat trong tong trd MBA 1 ¢6 thé tinh theo cong thic:

+Q 3,6 +2,04

ASb1 Zb T (1 4 +J 12 6)

in
= 0,02+ 0,176 (MVA)
Cong suit trude tong trd MBA 1 bang:
Spi =S+ ASy = (3,6 +j2,216) + (0,02 +j 0,176)
=3,62+j2216 (MVA)

Dong cong suat di vao thanh gop cao ap ciia MBA 1 ¢6 gia tri:

Sai = Sp1 +ASo= (3,62 +j 2,216) + (0,013+j 0,08)
=3,633 +j 2,296 (MVA)
Cong suit dién dung cudi duong day NP -1 bang:

» B 0,82
Q “Np-1e = Ul 5= 35%, ==,

Cong suit sau tong tré dudng day NP -1 bang:
S,’ND-I = Scl - jQ,’CND—lc

“+'=0,102 (MVAr)

= 3,633 +2,296 -j. 0,102 = 3,633 + 2,195 (MVA)

Tén that cong suét trén duong day Nb-1 bﬁng:
P')> "\2
P)+@Q) 7
dm

_ 3 633° +2,195°
35’

=0,214 +j0,105 (MVA)
Dong cong sudt trude tong tro duong day ND - 1c6 gia tri:
S'np1 =S Npt + ASnpa
= (3,633 +j2,195)+ (0,214 +j0,105)
=3,487+j2,3 (MVA)

ASnp.1 =

(14,57 +j 7,12)

Sinh vién: Nguyén Lé Ngoc
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Cong suit dién dung dau dudng diy ND-1 bang:
Q “xp.1a = 0,102 (MVAr)
Cong suit tir ND truyén vao duong day NP — 1 ¢6 gid tri:
Svp-1= Snpt - jQ Npta = (3,487 +j2,3)—j 0,102
=3,487 +j 2,198 (MVA)
Dong cong sudt va cac ton that cong sudt trén cac phan tir cia mang dién cho

trong bang dudi.
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Bang thong so6 cac doang cong suat va ton that cong suat

trong tong tré MBA va trén dwong ddy véi hé thong dién

Duong day | S (MVA) S’ (MVA) ASq (MVA) S” (MVA) Qe Ss (MVA) ASp (MVA)
(MVAr)
N--1 3,85 4 2,20 | 3,85 +j 2,30 |0,21 +j 0,10 | 3,63 +j 2,19 | -0,10 | 3,62 + 2,22 | 0,02 +j 0,18
N--2 2,64 + 1,42 | 2,64 + 1,53 | 0,12 +j 0,06 | 2,53 +j 1,47 | 0,12 | 2,52 + 1,53 ] 0,02 +j 0,12
6--3 3,40 4 1,91 | 3,40 +j 2,01 | 0,17 +j 0,08 | 323 + 1,93 | -0,10 | 3,22 + 1,95 0,02 +j 0,14
5.4 2,15 +j 128 2,15 + 1,33 | 0,12 +j 0,06 | 2,03 + 1,27 | -0,04 | 2,02 + 1,28 0,02 4 0,15
N-—-5 425 +j 235|425 + 2,47 | 028 +j 0,14 | 3,97 +j 233 | -0,11 | 1,82 4 1,12 0,02 +j 0,10
N-—-6 573 +j 3,05| 5,73 + 3,12 | 032 4 0,15] 542 + 2,97 | -0,07 | 2,01 + 1,07 | 0,01 +j 0,07

Sinh vién: Nguyén Lé Ngoc
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2.Ché d¢ phu tai cue tiéu:

Cong suat ctia cc phu tai trong ché @6 phu tai cuc tiéu:

Phy , .

B Smin (MVA) Smin (MVA)
tai

1 2,80 + 1,59 3,22

2 1,20 + 0,68 1,38

3 1,70 + 0,96 1,95

4 1,60 + 091 1,84

5 1,20 + 0,68 1,38

6 1,50 +j 0,75 1,68

Xét ché do van hanh kinh té cac tram ha ap khi phu tai cuc tiéu.
Trong ché do phu tai cuc tiéu, co thé cit bt mot MBA trong cac tram,
song can phai dam bao yéu ciu sau:

m.(m —1).APo

Sptmin < Sgh = Sdm-
ptmin gh dm APn
Déi véi tram c6 2 MBA thi:

2.APo

Seh = Sdm.
¢h dm APn

Két qua tinh cc gid trji cong suat phuy tai Spt va cong sudt gigi han Seh
cho trong bang sau:
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Phy Kiéu MBA Sprmin | g  (MVA)
tai (MVA)

1 TMH-4000/35 3,22 2,53

2 TMH-2500/35. 1,38 1,62

3 TMH-4000/35. 1,95 2,53

5 TMH-1600/35. 1,38 0,97

6 TMH-2500/35. 1,68 1,62

Tu bang trén ta thﬁy, trong ché do phu tai cuc tiéu, tram bién ap 2,3

chi can van hanh mot MBA.

Tinh todn tuong tu ché do phu tai cuc dai ta ¢6

Sinh vién: Nguyén Lé Ngoc
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Bang thong so cac doang cong suat va ton thdat cong suat

trong tong tré MBA va trén dwong ddy véi hé thong dién

Dudng day S (MVA) S’ (MVA) ASq (MVA) S” (MVA) Qe Ss (MVA) ASg (MVA)
(MVAr)
N-_1 2,95 + 1,63 295 + 1,73 | 0,13 +j 0,06 | 2,83 + 1,67 | -0,10 | 2,81 + 1,69 | 0,01 +j 0,11
N--2 124 4 0,54 | 124 +j 0,66 | 0,03 +j 0,01 | 1,21 +j 065 | -0,12 | 1,20 + 0,71 | 0,00 + 0,03
6--3 1,76 + 090 | 1,76 4 1,00 | 0,05 +j 0,02 | 1,72 4 0,98 | -0,10 | 1,70 +j 1,00 | 0,00 +j 0,04
5.4 1,69 + 098 | 1,69 4§ 1,02 | 0,08 +j 0,04 | 1,62 4 0,99 | -0,04 | 1,61 + 1,00 | 0,01 +j 0,10
N--5 3,05 + 1,59 | 3,05 4 1,70 | 0,15 + 0,07 | 2,91 + 1,63 | 0,11 | 121 + 0,72 | 0,01 +j 0,04
N-—-6 339 4 1,66 | 3,39 + 1,73 | 0,11 +j 0,06 | 3,28 + 1,68 | -0,07 | 1,51 + 0,79 | 0,01 + 0,04
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3.Ché d9 phu tai sau su c6:

Su ¢d trong mang dién thiét ké co thé xdy ra khi nglrng mot mach trén
duong day hai mach. Khi xét su cd, ta gia thiét khong co su ¢d xép chong,
d6ng thoi, chi xét trudng hop ngimg mot mach trén dudng day ndi ngudn
di€n vo1 phu tai trong ché do phu tai cuc dai, va nguén dién van hanh binh
thuong.

* Pwong day ND - 1:

Nb
2AC-35
S1
TMH-4000/35
So d6 thay thé
ND
| SNE-1 S'NB-1 S"wp-1 1 Sci Set
| T | L
NE-1 Bi
J— J— .&Sﬂl
jgcld _]% clo
Trong chuong 3 va 4 ta ¢ cac thong sb cua dudng diy NP- 1:
Zanpa = 29,13 +j 14,25 (Q); B=0,41. 10*%(S)
Thong s6 ctia 2XMBA TMH-2500/35.
ASy = 2(APy +j AQp) = 2x (5,1 +j 27,5). 107
=0,00102+j 0,055 (MVA)
Zy= S (Ry+jXp)= % (52439
=2,6+j 17,5 (Q);
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Thiét ké mang dién khu viec

Bang thong so cac doang cong suat va ton that cong suat

trong tong tré MBA va trén dwong ddy véi hé thong dién

Duong day S (MVA) S’ (MVA) ASq (MVA) S” (MVA) Qe Sy (MVA) ASg (MVA)
(MVAr)
N-_1 407 +j 2,41 | 407 +j 2,46 | 0,43 +j 021 3,63 + 225 | -0,05 | 3,62 + 2,22 0,02 + 0,18
N -2 2,76 + 1,59 | 2,76 + 1,65 | 024 +j 0,12 ] 2,53 + 1,53 | 0,06 | 2,52 + 1,53 ] 0,02 + 0,12
6-3 340 + 1,91 | 3,40 + 2,01 | 0,17 +j 0,08 | 3,23 + 1,93 | -0,10 | 3,22 + 1,95 | 0,02 +j 0,14
5.4 215 + 128 | 2,15 4 1,33 | 0,12 4 0,06 ] 2,03 + 1,27 | 004 | 2,02 + 1,28]0,02 + 0,15
N--5 453 +j 2,61 | 453 +j 2,66 | 0,56 +j 0,28 | 3,97 + 239 | -0,06 | 1,82 + 1,12 | 0,02 + 0,10
N-—-6 6,06 + 328 | 6,06 +j 3,31 | 0,64 + 031|542 + 3,00 | -0,04 | 2,0 + 1,07 | 0,01 +j 0,07
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Chuong 6
TINH PIEN AP CAC NUT
VA PIEU CHINH PIEN AP TRONG MANG DIEN

1.Tinh dién ap cac nut trong mang dién:

Vi ngudn dién c6 cong suat vo cing 16n nén ta coi dién p dinh murc
tai thanh gdp cua ngudn dién 1a dién ap co so.

Trong cac ché do phu tai cuc dai va sau su ¢d, chon dién ap U = 38,5
kV; con trong ché d6 cuc tiéu léy U, =35kV.

Bay gio ta tinh dién 4p tai cac nut trong mang dién trong cac ché do

phu tai da xét.

a.Ché d¢ phu tii cwc dgi.
* Puong day ND — 1:

Tén that dién ap trén duong day ND — 1 1a:
P'LRi+Q"i.Xi _ 3,847x14,57 +2,3x7,12
U. 38,5

= 1,881 (kV)
Dién ap trén thanh gdp cao ap cua tram 1 la:
Uic=Ugm - AUnp_1 =38,5-1,881=36,619 (kV)
T6n that dién ap bén trong MBA 1 1a:

AU.  — PDRb4ObXD _ 3,62x1,4+2,216X12,6
bl 36,619

AUnp 1=

=0,901(kV)
Dién ap trén thanh gop ha ap ctia tram BA 6 vé phia cao ap:
Ujq=Uj - AUy =36,619 —0,901= 35,718 (kV)
Gia trj dién 4p trén thanh gbép ha ap quy vé cao ap trong ché do cuc

dai:

Tram bién ap 1 2 3 4 5 6

Uy (kV) 34,53 35,62 34,22 32,13 34,33 35,08

50

Sinh vién: Nguyén Lé Ngoc




Do an mon hoc lwoi dién Thiét ké mang dien khu viee

b.Ché d¢ phu tdi cuc tiéu.

Tinh todn tuong tu nhu trong ché do cuc dai nhung dién ap trén thanh
cai cao 4p ctia nha may dién bang 105% hay 36,75 kV

Gia trj dién 4p trén thanh gép ha ap quy vé cao ap trong ché do cuc

tiéu:

Tram bién ap 1 2 3 4 5 6

U,y (kV) 36,38 37,42 36,09 34,11 36,19 36,91

c.Ché do phu tai sau sw cé.
Gia tri dién 4p trén thanh gép ha dp quy vé cao ap trong ché do sau sy

cO:

Tram bién ap 1 2 3 4 5 6

Uy (kV) 33,56 34,49 31,70 29,72 32,47 33,75

2.Diéu chinh dién ap cic nit trong mang dién:

TAt ca cac phu tai trong mang dién thiét ké déu 13 ho tiéu thu loai I
(trtr phu tai 6 1a loai II)va c6 yéu cau diéu chinh dién ap khac thuong. Pong
thoi cac gia tri dién ap trén thanh gop ha ap quy vé phia cao ap ciia cac tram
trong cac ché do phu tai cuc dai, cuc tiéu va sau su cb khac nhau tuong doi
nhiéu. Do d6, dé dam bao chét lugng dién ap cung cép cho cac ho tiéu thu
can str dung cac MBA diéu chinh dién ap dudi tai.

Dién ap trén thanh gdp ha ap cia tram dugc xac dinh theo cong thirc
sau:

Uye = Ugm + AU% Ugm

Trong do, U4y 1a dién ap dinh mirc cua mang dién ha ap.

Déi véi mang dién thiét ké c6 Ugn = 10 kV.

Vi vay, dién ap yéu ciu trén thanh gop ha 4p cua trong ché do phuy tai

cuc dai bang:
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5
Uyemax = 10 + — x 10=10,5 (kV
¥ 100 V)
Di¢n 4p yeu cAu trén thanh g6p ha ap cua trong ché do phu tai cuc tiéu
bang:
0
Uyemin =10+ — x 10 =10 (kV
¥ 100 V)
Pién ap yéu cau trén thanh gop ha ap cia trong ché d6 sau su cb bang:
5
Uyemax = 10+ — x 10=10,5 (kV
¥ 100 V)

Két qua tinh dién ap trén cac thanh gop ha ap quy doi vé phia dién ap

cao trong cac ché dg phu tai cyc dai, cuc ti€u va sau su co cho trong bang

Sau:
Tram bién ap Uqg maxi (KV) Uqmini (KV) Ugsei (kV)
1 35,72 34,53 33,56
2 36,14 35,62 34,49
3 34,00 34,22 31,70
4 32,61 32,13 29,72
5 35,15 34,33 32,47
6 35,93 35,08 33,75

St dung cdac MBA diéu chinh dudi tai cho phép thay ddi cac dau diéu
chinh khong can cét cac MBA. Do d6, can chon du diéu chinh riéng cho
ché do phu tai cuc dai, cuc tiéu va sau su co.

Pé thuan tién, ¢ thé tinh trudc dién ap, trong tng véi mdi dau diéu
chinh cia MBA. Két

qua tinh doi vo1 MBA da cho trong bang.
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Thir ty dau Pién 4p b | Dién 4p dau didu
diéu chinh sung (kV) chinh (kV)

1 5 40

2 2,5 37,5

3 0 35

4 2,5 32,5

5 -5 30

a.Chon cdc cdc ddu diéu chinh trong MBA tram 1:
* Ché do phu tdi cuc dai
Pién 4p tinh toan ddu diéu chinh cia MBA 1 dugc xac dinh theo cong
thure:
Uige max = Ugmax Uhdh _ 35,72x11 _ 37,42 (kV)

Uycmax 10,5

Chon dau diéu chinh tiéu chuan n = 2, khi d6, dién ap cta dau diéu
chinh tiéu chuan Uy max= 37,5 kV.
Dién ap thyc trén thanh gop ha ap bang:
Ugmax .Uhdh _ 35,72x11
Utc max 37,5

Ut max = = 10,48 (kV)

Do 1éch dién 4p trén thanh gop ha ap bang:

_ Utmax-Udd 1 0_ 10,48-10
10

AU e % = 100 x 100= 4,8 (%)

* Ché do phu tdi cuc tiéu
Pién ap tinh toan dau diéu chinh cia MBA duoc xac dinh theo cong
thire:
_ Ugmin Uhdh _ 34,53x11

U cmin — = 37,98 kV
¢ Uyemin 10 V)

Chon dau diéu chinh tiéu chuan n =2, khi d6, dién ap cua dau diéu
chinh tiéu chuan Uy miy= 37,5 kV.
Dién ap thyc trén thanh gop ha 4p bang:
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Ugmin Uhdh _ 34,53x11

U . =
tmin Utc min 37,5

=10,13 (kV)

Do 1éch dién 4p trén thanh gop ha ap bang:

_ Utmin-Udd 1o 10,13-10
10

AU in % = 100 x 100= 1,3 (%)

* Ché do sau sw co
bién 4p tinh toan dau diéu chinh ciia MBA dugc xac dinh theo cong
thure:
_ UgscUhdh _ 33,56x11

Udese = = 35,16 (kV
dese Uy csc 10,5 kV)

Chon dau diéu chinh tiéu chuan n = 3, khi d6, dién ap cta dau diéu
chinh tiéu chuan U, = 35 kV.
Dién ap thyc trén thanh gop ha 4p bang:
_ UgscUhdh _ 33,56x11

U= =10,55(kV
L Ut csc 35 V)
Do 1éch dién 4p trén thanh gop ha ap bang:
AU, % = UB5e=Yad  150= 1935210 160 5.5 (%)
Udd 10

Nhu vay, dau diéu chinh tiéu chuan d3 cho 1a phu hop.
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b.Chon cac cac ddu diéu chinh trong MBA cac tram con lai:

Chon céac dau diéu chinh cau cac MBA con lai dugc tién hanh tuong

tu. Cac két qua tinh toan cac dau diéu chinh dién ap trong mang dién cho

trong bang:
Cheé do cuc dai Cheé dd cuc tiéu Ché @0 sau su co
1 ) 2 3
2 2 1 2
3 3 2 4
4 3 3 4
5 2 2 3
6 2 2 3

Sinh vién: Nguyén Lé Ngoc
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Chuong 7:
TINH CAC CHI TIEU KINH TE - KY THUAT
CUA MANG DPIEN

1.Von dau tu xdy dung mang dién.
Téng von dau tu xay dung mang dién dugc xac dinh theo cong thirc:
K=K4 + K
Trong do:
Kq — von dau tu xay dung duong day;
K, — vbn dau tu xay dung TBA.
O chuong ba, ta di tinh vén dau tu xay dung cac duong day cé gia tri
Kq=76,52. 10° (d)
Trong hé théng dién thiét ké c6 6 tram ha ap, do do:

Vén dau tu cho tram ha

% Gia \
Tt |, uong | B | i
(may) d/méy) (10°@)
1 TMH-4000/35 2 15 27,00
2 TMH-2500/35. 2 12 21,60
3 TMH-4000/35 2 15 27,00
4 TMH-2500/35. 1 12 12,00
5 TMH-1600/35. 2 8 14,40
6 TMH-2500/35. 2 12 21,60
Tong 123,6

Nhu vay, tong von xay dung TBA c6 gia tri: K, = 123,6.10° (d)
Do d6, tong von dau tu dé xay dung mang dién bang:
K =76,52.10° + 123,6.10° = 200,12.10° (d)

2.T6n thét cong suit trong mang dién.
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T6n that cong suat trong mang dién gdm c6 ton that cong suét trén
duong day va ton that cong suét tac dung trong MBA & ché do phu tai cuc
dai.

Theo két qua tinh toan & chuong 6, tong ton that cong sut tac dung
trén duong diy bang:

APy = 1,21 (MW)
Tén that cong suat trong cac cudn day cia MBA co gia tri:
AP, = 0,1 (MW)
T6n that cong suat trong 16i thép cia MBA dugc x4c dinh nhu sau:
APy =ZAPy =0,06 (MW)
Nhu vay, téng ton that cong Suét tac dung trong mang dién la:
AP = AP;+ APy + APy, = 1,38 (MW)

T6n that cong suat tac dung trong mang dién tinh theo phan traim

bang:

AP 100 = 1’3?x 100 =9,11 (%)

> Pmax 15,

AP% =

3.Ton thit dién ning trong mang dién:
Tong ton that dién ning trong mang dién c6 thé xac dinh theo cong
thire sau:
AA = (APy + APy).T + AP .t
Trong do:
+ 7 : thoi gian ton that cong suat 1on nhét
+ t : thot gian cac MBA 1am vi€c trong nam.
Vi cac MBA van hanh song song trong cd nam nén t=8760 gio.
Do d6, ton that dién ndng trong mang di¢n la:
AA = (1,21 +0,1)x1225,31 + 0,06x 8760
= 2141,69 (MWh)
Téng dién ndng cac hd ti€u thy nhan dugc trong nam bﬁng:
A = ZPax. Trax = 15,1x 2500 = 37750 (MWh)
T6n that dién ning trong mang dién tinh theo phan trim bang:
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2141,69
37750

AAY% = %x100= x 100 = 5,67 (%)

4.Tinh chi phi va gia thanh:
a.Chi phi van hanh hang nam:
Chi phi van hanh hang ndm trong mang dién dugc tinh theo cong
thirc:
Y = ayna.Kq + aye. Ki + AAcC
Trong do:
+ ayna - hé s van hanh duong day (awq= 0,07)
+ ayy — hé s6 van hanh cac thiét bi trong TBA (ay = 0,1)
+ ¢ — gia thanh 1kWh dién ning t6n that (c= 500d/kWh).
Nhu vay:
Y =0,07x 76,52.10° + 0,1x 123,6x10” + 2141,69.10° x500
=13,43.10° ()
b.Chi phi tinh toan hang nam:
Chi phi tinh todn hang nam dugc x4c dinh theo cong thirc:
Z=a.K+Y
Trong do6 a, 1a hé s6 dinh mirc hiéu qua von dau tu (a. = 0,125)
Do do6,chi phi tinh toan 1a :
Z=0,125x 200,12.10” +13,43.10
= 38,45 .10° (d)
c.Gid thanh truyén tai dién nang:

Gié thanh truyén tai dién niang dugc xéac dinh theo cong thirc:

d. Bang gia thanh thanh xdy dung 1 MW céng sudt phy tdi trong ché dé ciee
dai:

Gia thanh thanh xay dung 1 MW cong suét phu tai trong ché d6 cuc
dai dugc x4c dinh theo cong thirc:

_ K _ 200,12.10°
2P max 15,1

=13,25.10° (d/MW)

(0]
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MUC LUC
Trang

CHUONG 1 — Phén tich ddc diém cua cic ngudn cung cp va cc phu tai. 2
CHUONG 2 — Can bang cong suét cia hé thong dién 3
CHUONG 3 — Chon phuong an ti uu 7
CHUONG 4 — Chon sb lugong, cong suét cac MBA trong cac tram, so do
cac tram va so do hé théng dién 38
CHUONG 5 — Tinh cac ché do van hanh cua mang dién 41
CHUONG 6 — Tinh dién 4p cac nit va diéu chinh dién 4p trong mang
dién 50
CHUONG 7 — Tinh céc chi tiéu kinh té — ky thuat cua mang dién 56
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