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LOI NOI PAU

Nganh ning luong dong mot vai tro hét sic quan trong trong qué trinh
cong nghiép hoa, hi¢n dai hoa dit nude. Chinh vi vay no6 luén dugc uvu tién hang
dau va phat dién trudc mot bude so v6i cac nganh cong nghiép khac. Viée xay
dung cac nha mdy dién mdi, xuat hién cac phu tai méi doi hoi cac yéu cau vé
thiét ké luéi dién dé ndi lién nha mdy dién voi cac phu tai, ndi lién nha may dién
moi véi hé théng dién cii va ndi lién hai nha may dién véi nhau.

Do an t6t nghiép “Thiét ké mang ludi dién” giup sinh vién 4p dung mot
cach tong quan nhat nhitng kién thirc da hoc va tich luy trong qua trinh hoc tap
dé giai quyét van dé trén.

Viéc thiét ké mang ludi dién phai dat dugc nhimg yéu cau vé ky thuét
dong thoi giam t6i da duge von dau tu trong pham vi cho phép 1a nhiém vu quan
trong ddi v6i nén kinh té ctia nudc ta hién nay.

Ban do 4n ndy bao gom: Thiét ké mang dién khu vuc gdom mot nha may
nhiét dién va hé théng cung cép cho 10 phu tai, phan nay gdm 4 chuong.

Trong qué trinh 1am d6 an voi kién thirc da duoc hoc tai trudng cung voi
su nd luc ¢d gang cua ban than va sy giup dd, chi bao cua cac thiy co trong bd
mon hé théng dién, dic biét 1a sy hudng dan truc tiép, tan tinh cia thdy gido
Ths. Nguyén Poan Phong di gitip em hoan thanh dung tién do ban d6 an tbt
nghi¢p nay.

Em xin chan thanh cam on cac thiy co gido di trang bi cho em kién thuc
chuyén moén dé hoan thanh ban d6 4n nay. Cam on gia dinh, ban bé di dong
vién, gitip d& em trong qua trinh thyc hién dd an.

Tuy nhién do trinh d0 c6 han nén dd an khong tranh khoi thiéu sot, em rat
mong nhéan duoc sy dong gop ¥ kién cua cac thiy cd gido.

Hai Phong, ngay thdang nam 2020.
Sinh vién thyc hién

Luu Duy Khiém
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CHUONG I: PHAN TiCH PAC PIEM NGUON VA PHU TAI,
CAN BANG CONG SUAT

1.1. CAC SO LIEU VE NGUON VA PHU TAI
1.1.1. So @b dia ly
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Hinh 1.1 So @6 dia 1y nguon va tai
1.1.2. Nhirng s6 liéu vé ngudn cung cip
a. Nguén dién 1: Nha may nhiét dién
+ S6 t6 may va cong suat ctia mot t6 may: 3x 100 MW
+ Heé s6 cong suit: 0,85
+ Dién 4p dinh mirc: 10,5 kV
b. Ngudn dién 2: Hé théng dién co cong suat vo cung 1on
+ Hé $6 cong Sut: 0,85
+ Dién 4p dinh muirc: 110 kV



1.1.3. Nhitng so liéu vé phu tai
Bing 1.1 Sé li¢u vé phu tdii

Phu tai 1 2 3 4 5 6 7 8 9 10 Tong
Prmax 35 34 37 43 35 37 36 41 27 39 329
(MW)
Prin (MW) | 24,5 23,8 25,9 30,1 24,5 25,9 25,2 28,7 18,9 27,3 230,3
cos @ 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9
Qmax 16,940 | 16,456 | 17,908 | 20,812 | 16,940 | 17,908 | 17,424 | 19,844 | 13,068 | 18,876 | 159,236
(MVA)
Qmin 11,858 | 11,519 | 12,536 | 14,568 | 11,858 | 12,536 | 12,197 | 13,891 | 9,148 | 13,213 | 111,466
(MVA)
Smax 38,884 | 37,773 | 41,106 | 47,772 | 38,884 | 41,106 | 39,995 | 45,550 | 29,996 | 43,328 | 365,51
(MVA)
Smin 27,219 | 26,441 | 28,774 | 33,440 | 27,219 | 28,774 | 27,997 | 31,885 | 20,998 | 30,329 | 255,857
(MVA)
Loai ho | I | I I | | | | |
phu tai

Do tin cay KT KT KT KT KT KT KT KT KT KT

yéu cau

bién ap 35 35 35 35 35 35 35 35 35 35
thir cap
(kV)

1.2. PHAN TiCH NGUON VA PHU TAI
Tur cac sd lidu da cho & trén ta co thé rat ra cic nhan xét sau:
1.2.1. Nguon dién
Nguén dién gém 1 nha may nhié¢t di¢n va h¢ théng dién, v&i cong suat dit va hé
s6 cong suat nhu sau:
Nhiét dién: P4 = 3x100 = 300 MW; cos ¢ = 0,85; U4y, = 10,5 kV
Hé thong dién c6 cong suat vo cung 16n: cose = 0,85; Uy, = 110 kV
Vi hé thong dién c6 cong suat vo cung 16n nén phai co su lién hé gitta HT va
nha may nhiét dién dé co su trao d6i cong suit gira 2 ngudn; chon HT 1a nat can
bang cong suat va nat co s& dién ap; khong can phai du trit cong sudt trong nha
may dién (cong suit tic dung va phan khang du trir duoc 14y tir HT)
1.2.2. Phu tai
Ta thiy nha may dién va hé thong cung cap cho 10 phu tai, cong suét cia cac
phu tai kha 16n. Theo so d6 dia 1i phan bd cac phu tai ta thiy cac phu tai duoc phan
b tap trung vé phia nha may.
Téng cong suét cuc dai cua phu tai 1a: XPprmax = 329 MW.




Téng cong suét cuc tiéu cua phu tai: ZPprmin = 70%XPprmax = 230,3 MW.

Tat ca c6 10 phu tai loai 1 c6 yéu cau vé do tin cdy cung cp dién cling nhu chat
lugng di€n nang cao.

Day 1a khu cong nghiép va dan cu véi khoang cach giita nha may voi hé théng
va khoang cach tir nguon t6i phu tai 1 kha 16n, do vay ta phai sir dung dudng day
trén khong dé tai dién, str dung day nhém 15i thép lam day truyén tai dién dé dam
bao kha ning dan dién, do bén co cling nhu kha nang kinh té cao.

1.3. CAN BANG CONG SUAT TAC DUNG

Pic diém cua qua trinh san xuat dién nang 1a cong suit cua cac nha may san
xudt ra phai ludn can bang véi cong sudt tiéu thu ciia cac phu tai tai moi thoi diém.

Viéc can bang cong suét trong hé thdng dién cho thiy kha ning cung cp cia
cac ngudn phat va yéu ciu cla cac phy tai c6 can bang hay khong, tir d6 so bd dinh
ra phuong thirc van hanh cta cac nha may dé dam bao cung cap du cong suit, thoa
mén cac yéu cau vé ki thuat va c6 hiéu qua kinh té cao nht.

Dic biét viéc tinh toan can bing cong suit cho hé théng trong cac ché do cuc
dai, cuc tiéu va ché dd su cd, nham dam bao d6 tin cay cua h¢ théng, dam bao chi
tiéu vé chat luong dién cung cap cho cac phu tai.

Tong cong suat co thé phat ciia nha may dién va hé théng phai bang hodc 16n
hon cong suit yéu cau trong ché d6 max cong véi cong suat duy trix, tinh theo cong
thirc sau:

ZPy + 2Pyt = ZPyc = MEPp + ZAPpg + ZPyg + ZPgy (1-1)

Trong do:

+m: hé s6 dong thoi (¢ day lay m = 1).
+2Py: té)ng cong suét tac dung phat kinh té ciia nha may dién.
Thay s6 ta ¢ ZPy; = 85%ZPg, = 0,85 x 3 x 100 = 255 MW.
+XPyr: tong cong suat tac dung 1ay tir hé théng (néu co).
+2Pyc: cong suat yéu cau cta phu tai d6i v6i ngudn dién tai thanh cai dién
ap may phat
+2Ppi: téng cong suét tac dung cuc dai ctua cac ho ti€u thu.
2Py =35+34+37+43 + 35+ 37+ 36 + 41 + 27 + 39 = 3239
MW.
+XAP,q: tong ton that cong suat tac dung trén dudng day va may bién ap.
Ta chon: ZAP,,¢ = 5% MXP,; = 5%x329 = 16,45 MW.
+XPy: tong cong suit tic dung tu dung trong cac nha mdy dién.



Ta chon: XPy = 10%XP,; = 10% x255 = 25,5 MW.
+2 P téng cong sut tac dung du trir ciia nha may dién.
>Pgr=0 (do HT c6 cong suat vo cing 16n).
Ta thay:
>Py =170 MW
ZPyc = MXEPy + ZAPg + 2Py + ZPgyr = 1x329 + 16,45 + 25,5 = 370,950
MW
Viy tong cong suit tac dung 1ay tir hé thong:
2Pyt = 2Py - Py = 370,950 — 255 = 115,950 MW
Thoa mian (1-1). Hé thong dién d3 cho dam bao kha ning cung cdp dién cho
yéu cau cila cac phu tai.
1.4. CAN BANG CONG SUAT PHAN KHANG
Viéc can bang cong sudt phan khang c6 y nghia quyét dinh dén dién ap cua
mang dién. Qu4 trinh c4n bang cong suat phan khang so bd nham phuc vu cho viéc
Iwa chon day dan cht khong giai quyét triét dé van dé thiéu cong suit phan khang.
Biéu thirc c4n bang cong suat phan khang duoc biéu dién nhu sau:
ZQu + ZQur + ZQp = MEQp: +2AQp + ZAQL —2Qc +XQu +XQutr (1-2)
Trong do:
+m: hé s6 dong thoi (¢ day ldy m = 1).
+XQy: tong cong suat phan khang phat kinh té ctia nha may dién.
2Qdm = ZPamXtger (tger = 0,62)—>XQF = 255x0,62 = 158,035 MV Ar
+2Qur: tong cong suat phan khang do hé thong cung cip (néu cb).
ZQnut = ZPurxtgont (tgenT = 0,62)—XQur = 115,950 x0,62 = 71,859 MVAr
+XQy: tong cong suat phan khang bu (néu can).
+2Qpt: tong cong sudt phan khang cuc dai cua phu tai.
ZQpt = ZPpti.tgppi = 159,236 MVAr
+2AQg: tong ton that cong sudt phan khang trong cac MBA cta hé théng
Ta lay: ZAQg = 15%3 Q= 15%x 159,236 = 23,885 MVAr
+XAQ,: tong ton that cong suat phan khang trén duong ddy clia mang
dién.
+XQc: tong cong suat phan khang do dung dan cta cic doan duong diy
cao ap trong mang dién sinh ra.
Véi ludi dién dang xét trong tinh toan so b ta co thé coi: ZAQ, = ZQc



+2Qu: téng cong suét phan khang tu dung ctia cac nha may dién.
+2Q = ZPyxtgy . Chon cospy = 0,75;  tgey = 0,882 do do ta co:
>Qq = 25,5%0,882 = 22,491 MV Ar
+2Qqy: tong cong suit phan khang du trit cia nha may dién.
>Qqr =0 (HT c6 cong suat vo clng 16n)
Thay cac thanh phan vao biéu thitc can bang cong suit phan khang (1- 2), ta co:
2Qye = MEQy + XAQp + ZAQ| — ZQc + ZQy + XQqyr
= 159,236 + 23,885 + 22,491 = 205,612 MVAr
2Qx + ZQur = 158,035 + 71,859 = 229,894 MVAr > 2Q,. = 205,612 MVAr
Do vay trong budc tinh so b ta khong can dat thém céc thiét bi bu cong suét
phan khéang.
1.5. TINH SO BQ CHE PQ VAN HANH CUA NHA MAY
1.5.1. Ché d9 phu tai cuc dai
Tong cong suét tic dung yéu cau cua hé théng trong ché do phu tai cuc dai
(chua ké dén du trir ciia hé thong) la:
ZPyc max = MEPy + XAP,¢ + Py = 370,950 MW
Cac nha may nhiét dién van hanh kinh té khi cong suat phat chiém (80% + 90%)
cong suit dinh mirc ctia cac t6 may. Ta cho nha may dién phat 85% cong suat dat:
YPrxt max = 85%%ZP g max = 0,85x300 = 255 MW
Tong cong suat tic dung nha may dién phat 1én ludi 1a:
Zth max — ZI:)Fkt max ~ 2Ptd max — ZI:)Fkt max = 10%ZPFkt max
=2565-25,5=229,5 MW < 2Py max
Nhu vay hé théng dién con phai dam nhan:
2Pyt max = ZPyemax = ZPrkt max = 370,950 — 255 = 115,950 MW
1.5.2. Ché d9 phu tii cuc tiéu
Tong cong sut yéu cau trong ché d6 phuy tai min :
2ZPyc min = ZPpt min + ZAPyd min + ZPrg min = 230,3 +11,305+ 17 = 259,665 MW
Dé cac may phat khong van hanh qué non tai ta van hanh 2 t6 may ciia nha may
dién va cho phat 85% cong suét dit cua cac tb may van hanh:
2Prxt min = 85%x2x100 = 170 MW
Tong cong suat tac dung nha may dién phat 1én ludi la:
2th min — ZI:)Fkt min ~ z:I:)td min — z:F)Fkt min ~ 10%2PFkt min
=170 - 17= 153,000 MW < ZPy¢ min



Nhu vay hé théng dién con phai dam nhan:
2Pyt min = Z Py min = ZPrke min = 259,665 - 170 = 89,665 MW

1.5.3. Truwong hop suw cd

Sw co 1 t6 may SOMW & nha mdy dién.
Khi d6 dé dap tng nhu cau cia phu tai ta cho nha may phat 100% cong suit clia
cac t6 may con lai:

2P sy 6 = 100%x2x100 = 200 MW

Téng cong sut yéu cau trong ché do phu tai sy cb:
ZPycsc = ZPptsc + AP pa s + 2P sc = 329 + 16,45 + 20 = 365,450 MW
Tong cong suét tic dung nha may dién phat 1én ludi 1a:
2Pyhsucéd = ZPFsycs = 2P sy s = ZPF sy et - L0YOZPE gy 6
=200 —20 = 180 MW < ZPyc = 370,7 MW
Nhu vay h¢ théng dién con phai dam nhan:
2Pyt sucé = ZPycsc - ZPr gy s = 365,450 — 200 = 165,450 MW
Tir cac sd liu tinh todn trén ta co bang tong két sau:
Bing 1.2 So bj phwong thirc vin hanh ciia hé théng dién

CD max CD min CD su ¢
u tai
. S6 t6 may S6 t6 may S6 t6 may
Nguon dié Pt (MW) A Pt (MW) A Pt (MW) N
lam viéc lam viéc lam viéc
85%(300) = 85%(100) 100%(200)
ha ma 1 2x1 2x1
Nha may 255 3x100 - 150 x 100 — 200 x 100
, 116,0 89,665 165,5

H¢ thong




CHUONG II: CHON PHUONG AN TOI UU CUNG CAP
PIEN VA MAY BIEN AP TRONG TRAM CUA MANG PIEN

2.1. NGUYEN TAC LUA CHON

Dién 4p dinh mirc cua ludi dién anh huong cha yéu dén cac chi tiéu kinh té - k§
thuat, ciing nhu cac dic trung k¥ thuat cia mang: khi tang dién ap dinh muc thi ton
that cong suit va dién ning s& giam chi phi van hanh, ting cong sudt gidi han
truyén tai trén duong day tuy nhién lai 1am cho von dau tu ting va nguoc lai khi
dién 4p dinh murc cua ludi dién thap thi von dau tu nho nhung ton that cong suit va
dién nang lai tang 1am cho chi phi van hanh tang. Vi vay chon ding dién ap dinh
mtrc cua ludi dién khi thiét ké 1a diéu rat can thiét.

Di¢n ap cua luéi dién phu thudc vao nhiéu yéu td: cong suét cua céc phu tai,
khoang cach gifta cac phu tai véi ngudn cung cap, vi tri twong d6i giita cac phu tai
v6i nhau, so d6 cua luéi dién.. Nhu vay chon dién &p dinh muc cua mang dién xac
dinh chu yéu bang cac diéu kién kinh té. Viéc chon so bd dién ap cua ludi dién co
nhiéu phuong phap khac nhau nhu la:

+ Theo kha nang tai va khoang cach truyén tai ciia duong day.

+ Theo cac duong cong thyc nghiém.

+ Theo cac cong thuc kinh nghi¢m.

2.2. CHON PIEN AP VAN HANH

Ta sir dung cong thire Still dé tinh dién ap toi wu vé kinh té cua ludi dién:
U=434JL+16P (KV) (3-1)
Trong do:
U: dién ap van hanh (kV)
L: khoang cach truyén tai dién (km)
P: cong sut truyén tai trén duong diy (MW)
Pé don gian ta chi chon cho phuong an hinh tia nhu sau:



50,00 km

Hinh 2.1 Phuong 4n hinh tia
Cong thuc Still chi 4p dung voi dudng day co chiéu dai dén 220 km va cong
sudt truyén tai P < 60 MW. O 1udi dién dang xét ta thdy thoa man 2 diéu kién trén.
Vi vay ta sé tinh U; cho tAt ca céc nhanh, néu 70 kV < U; < 170 kV thi ta chon Uy,
=110 kV.
* Tinh cong suat truyén tai trén doan dudng day lién lac NP — 5 — 8 — HT trong
ché do lam viéc binh thuong:
Cong suét tac dung truyén tai tir ND vao dudng day NP — 5:
PND—S = ZPFkt - Zptd - ZPN _ZAPN
Trong d6
Z P — té)ng cong suét phat kinh té clia nha may dién.
(D Pr =255 MW)
Z P, — téng cong suat ty dung trong nha may dién. (ZPtd =255 MW)
> P, — tong cong suat clia cac phu téi ndi voi ND
D Py =(P,+P,+P;+P;)=(35+34+37+36)=142,00 MW
> AP, — tong ton that cong suat trén cac dudng day



D AP, =5%) P, =0,05x142,00 = 7,1 MW

Do do:
Pap s =3 Pa— Py~ Py~ Y AP, = 255255142 7,100 = 80,4 MW
P5*8 = PNDfs _Ps =80,4-35=454 MW

P 1 = Pog — P, =45,4-41=4,4 MW
Tinh di€n 4p van hanh cho nhanh Nb -1
Unp_1 = 4,344/63,24+16x35,00 = 108,347 kV

Tinh toan twong tu cho cac nhanh con lai ta c6 két qua tinh toan dugc ghi trong

bang sau:
Bdng 2.1 Dié¢n ap trén cdac dwong day

Puong day L;i (km) P; (MW) Ui (kV)
Nb-1 63,24 35,00 108,347
Nb -2 72,80 34,00 107,786
Nb-7 64,03 36,00 109,797
Nb -6 41,23 37,00 109,212
Nb -5 44,72 80,40 158,343
5-8 36,06 45,40 119,839
8—HT 50,00 4,40 47,621
HT -3 89,44 37,00 113,293
HT -4 60,83 43,00 118,763
HT -9 53,85 27,00 95,662
HT - 10 44,72 39,00 112,231

Bang két qua tinh toan cho ta thiy tat ca cac gia tri dién ap tinh dugc déu nam
trong khoang (70 ~ 170) kV.
Vay ta chon cép dién 4p dinh mic tai dién cho toan mang dién thiét ké Uy, =
110kV.
2.3. NHUNG YEU CAU CHINH POI VOI MANG DIEN
- Cung cép dién lién tuc:
+ Hau hét cac phy tai trong hé thong 14 nhitng phu tai loai I.
+ Pbi v6i ho tiéu thy loai I 1a nhimg ho tiéu thu dién quan trong, néu nhu
ngimg cung cap dién c6 thé giy ra nguy hiém dén tinh mang va sitc khoé con
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nguoi, gay thiét hai nhiéu vé kinh té, hu hong thiét bi, lam hong hang loat san
pham, rdi loan cac qua trinh cong nghé phuc tap.

+ Dbi v6i ho tiéu thu loai 3 cho phép nglmg cung cap dién trong thoi gian
can thiét dé stra chita hay thay thé phan tr hu hong nhung khong qua mot ngay.

+ Pé thuc hién yéu cau cung cép dién lién tuc cho céac phu tai loai I can
dam bao dy phong 100% trong mang dién, dong thoi dy phong dugce dong tu dong.

- Pam béo chat lugng dién ning:

+ Chét luong dién niang gdm chit luong vé tan sb va dién ap xoay chiéu.

+ Khi thiét ké mang dién thuong gia thiét ring hé thong dién co du cong
suit dé cung cap cho cac phu tai trong khu vuc thiét ké. Vi vay nhimng van dé duy
tri tan s6 khong can xét.

+ Do d6 céc chi tiéu chat luong cua dién ndng la cac gia tri cua do léch
dién ap & cac ho ti€u thu so véi dién 4p dinh murc cia mang dién thu cép. Trong
qua trinh chon so b cac phuong an cung cap dién, c6 thé danh gia chit luong dién
nang theo cac gia tri ciia ton that dién ap.

- bam bao tinh linh hoat cao:

Hé théng thiét ké phai c6 tinh linh hoat cao trong van hanh. Can phai c6
nhiéu phuong thirc van hanh hé thdng dé khi véi phuong thirc nay gip su ¢d thi van
hanh hé thong theo phuong thirc khac. Muyc dich 1a dam bao tinh lién tuc cung cap
dién cho phu tai.

- Bam bao an toan:

Trong van hanh h¢ théng dién can dam bao an toan cho con nguoi va thiét

bi dién.

2.4. LUA CHON DAY DAN

Céc day dn tran dugc sir dung cho cac duong day trén khong. Cac day nhom,
day nhom 15i thép va day hop kim nhom duoc dung phd bién nhat & cac dudng day
trén khong.

Céac day dan can phai c6 dién trd sudt nho, déng thoi phai c6 do bén co tot
chéng lai duoc céc tac dong ctia khi quyén va ciia cac tap chat hoa hoc trong khong
khi, dac bi¢t khi duong day di qua vung ven bién, hd nudc min, va khu cong
nghiép hoa chat.

Céc vat lidu dé ché tao day dan 1a ddng, nhom, thép va hop kim ctia nhom
(nhoém - magié - silic). Déng 1a vat liéu din dién t6t nhat, sau d6 1a nhom va cubi
cung la thép.

11



2.4.1. Diy dong

D@)ng c6 dién tré suit nho, & nhiét d6 20°C day déng kéo ngudi c6 dién trd
suat p = 18,8 Q.mm?%km. Ung suit kéo day ddng phu thudc vao qua trinh cong
nghé ché tao. Ung suét kéo cua day dong kéo ngudi c6 thé dat 38 - 40 kG/mm?. Bé
mit cua cac soi diy ddng duoc bao boc mdt 16p oxit dong, do d6 day dong co kha
nang chdng an mon tét. Nhung dong 1a kim loai quy hiém va dit tién. Vi vy cac
day dong chi dugc dung trong cac mang dic biét (ham mo, khai thac quing...).

2.4.2. Day nhom

Nhom 1a kim loai ph6 bién nhét trong thién nhién. Dién trd suat ciia nhom 16n
hon dién tré suét cua déng khoang 1,6 lan. Pién trd sudt ciia nhom p =315
Q.mm?km & nhiét d6 20°C. Lép oxit bao boc xung quanh ddy nhém c6 tac dung
bao vé cho didy nhom khéng bi an mon trong khi quyén. Nhuoc diém chu yéu cua
day nhom 1a do bén co twong dbi nho. tng suat kéo ciia nhom can ngudi chi dat
duoc khoang 15 - 16 kG/mm?. Do d6 ngudi ta khong san xuat ddy nhém tran mot
soi. Day nhom nhiéu soi duoc dung cho cac mang phan phdi dién ap dén 35 kV.

2.4.3. Day nhom 10i thép

Day nhém 151 thép c6 d6 bén co rat tét 16n hon nhiéu d6 bén co cia diy
nhém. Puogc st dung phd bién nhéat ¢ cac duong day trén khong co dién ap tir 35
kV trd 1én.

Dua vao cdu trac cua ddy dan c6 thé phan thanh diy din mét soi, day dan
nhiéu soi va ddy dan réng. Day din mot soi chi c6 mot soi day tron. Day dan nhiéu
soi gom ¢ nhiéu soi ddy tron riéng biét duong kinh tir 2- 4 mm, dugc xodn voi
nhau theo timg 16p. S6 lugng cac soi ddy ting khi tang tiét dién day dan, dong thoi
s6 luong céc soi ddy & cac 16p ké tiép khac nhau 6 soi.

Day dan mét soi ré hon diy dan nhiéu soi, nhung diy mot soi c6 d6 bén co
thap va khong mém déo nhu day nhiéu soi. Do d6 trong thuc té ngudi ta khong ché
tao ddy nhém tran mot soi. Trong cac diy nhom 15i thép nhitng soi ddy bén trong
duogc ché tao bang thép trang k&m c6 tng suit kéo khoang 110 - 120 kG/mm?.

Bé mit ngodi cua day 1a nhom dé dan dién con bén trong 1a 15i thép dé
tang d6 bén co cta diy dan.
2.5. PHAN VUNG DPIEN AP
Theo so d6 dia 1y co thé xét cac phu tai duoc phéan ra cac ving cung cap dién
lan cAn nha may dién va hé théng nhu sau:
+ Nha may dién : phu tai 1, 2,6,7,8
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+ Heé théng : phu tai 3,4,9,10

Phu tai 1 lién lac giita nha may dién va hé thong.

2.6. TINH TOAN SO SANH KY THUAT CAC PHUONG AN

Trong thiét ké hién nay, dé chon duge so d6 tdi wu cua mang di¢n nguoi ta st
dung phuong phap liét ké nhiéu phuong an. Tt cac vi tri dd cho cua cac phu tai va
cac ngudn cung cap, can dy kién mot s6 phuong an kha thi va phuong an t6t nhat
s& chon duoc trén co sé so sanh kinh té - k§ thuat cac phuong 4an d6. Sau khi phan
tich can than vé déi tugng ta can du kién khoang 5 phuong an hop 1y nhat. Pong
thoi can cha ¥ chon cac so d6 don gian. Cac so d6 phurc tap hon dugc chon trong
truong hop khi cac so do don gian khong thoa mén nhimg yéu cau kinh té - k¥
thuat.

Nhitng phuong an dugc lwa chon dé tién hanh so sanh vé kinh té chi 1 nhimg
phuong 4n thoa man céc yéu cau ki thuat ciia mang dién.

Nhiing yéu cau k¥ thuat chu yéu cua mang dién la dd tin cay va chat luong
cao cua dién ning cung cap cho cac ho tiéu thy. Khi dy kién so d6 cuia mang dién
thiét ké, trudc hét can chu y dén hai yéu cau trén. Dé thuc hién yéu cau vé do tin
cdy cung cap dién cho cic ho tiéu thu loai I, can dam bao du phong 100% trong
mang dién, dong thoi du phong déng tu dong. Vi vay dé cung cap dién cho cac ho
tiéu thu loai I co thé sir dung duong ddy hai mach hay mach vong. Ho tiéu thu loai
I1I dugc cung cap dién bang duong ddy mot mach.

Trén co s& phan tich nhiing dic diém cia cac ngudn cung cap va cac phu tai
cling nhu vi tri cta chiing, ¢6 5 phuong 4n duoc du kién nhu sau:
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50,00 km

Hinh 2.2 Phuong an 1
®

50,00 km

Hinh 2.3 Phuong an 2

14



50,00 km

®

50,00 km

Hinh 2.5 Phwong an 4
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2.6.1. Phuong an 1

50,00 km

Hinh 2.6 Phwong an 5

®

50,00 km

Hinh 2.7 So' @6 di day phwong 4n 1
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Tinh phan bo cong suat trén cac nhanh dwong day

** Tinh cong suat truyén tai trén doan duong day lién lac ND — 5 — 8 — HT
trong ché do lam vi¢c binh thuong:
Cong suat tac dung truyen tai tir ND vao duong day Nb — 5:
Paos = D Prc— D Pa— D Pu—D AP
Trong d6
Z Pe — tong cong sut phat kinh té ctia nha may dién.
(D Pry =255 MW)
Z P, — tong cong suat tu ding trong nha may dién. (Z:Ptd =255 MW)
> P, — tong cong suét clia cdc phu tai ndi véi ND
> Py =(P,+P,+P;+P,)=(35+34+37+36)=142,00 MW
ZAPN — tong ton that cong suat trén cac dudng day
D AP, =5%> P, =0,05x142,00 = 7,1 MW
Do do:
Pao_s =D Pac— D.Pg— D Py—D AP, =255-255-142—-7,100=80,4 MW
P, ,=P, . —P,=80,4-35=454 MW
P, .y =P —P, =45,4-41=4,4 MW
Cong suat phan khang truyén tai tir ND vao dudng diy NP — 5 tinh gan dung;

Quo-s = 2. Qe = 2.Qu = 2.AQu — 2.Qu = 2.AQy
Trong do:

ZQFkt — tong cong suit phan khang phat kinh té ctia nha may dién.

ZQm — tong cong suit phan khang tu dung trong nha may dién.

ZAQB — ton t6n that cong suat phan khang trong mdy bién ap tang ap; co thé
tinh gan dung > AQ, =10%(> AQy, — > AQ,)

ZQN — tong cong suat phan khang cua cic phu tai nbi voi ND.

v6i D Qy=Q,+Q, +Q +Q, =68,728 MVAr

ZAQN — tong ton that cong suat phan khang trén cac duong day; co thé tinh
gan dung Y AQ, =15%Y Q, .

Vay ta co:
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QND—S = ZQFkt _ZQtd _10%(ZQFkt _thd)_zQN _15%ZQN
- 0’9<ZPFkt x 190 _ZPtd X1gPy ) _LISZQN
= Qup_s =0,9(255%0,62—25,5x0,882) —1,15x 68,728 = 48,011 MVAr
Nhu viy: Swo_ s =80,4+43,011j MVA
Dong cong suét truyén tai trén duong day 5 — 8 1a:
S5y =Swo-s— (P, + jQ;) = (80,4+43,011j) — (35+16,94 )
=45,4+26,071] MVA
Dong cong suit truyén tai trén duong day HT — 8 1a:
Sy 1 =S5 s—(P, + jQp) =(45,4+26,071])—(41+19,844 )
=4,4+6,227 ] MVA
* Tinh cong sudt cua cac nhanh trong ché do su ¢6 mot to mdy cua nha may
nhiét dién:
Cong suét tac dung truyén tai tir ND vao duong diy NP — 5:
Pao_s = D .Pre— D Pa— D Py—D AP, =200-20-1,05x142 =30,9 MW
Cong suit phan khang truyén tai tir ND vao duong day NP — 5:
Qwp-s = O’Q(ZPFSC X1y _Zl)td X tg(Ptd)_l’ISZQN
= Qup_s =0,9(200x0,62-20x%0,882) —1,15x 68,728 = 20,647 MVAr
Nhur vay: Swo s =30,9+20,647 ] MVA
Dong cong suat truyén tai trén duong diy 8 — 5 1a:
Sy s =(P, + JQy)—Swo_s = (35+16,94 ) (30,9 + 20,647 j )
=4,1-3,707 ] MVA
Dong cong suat truyén tai trén duong day HT — 8 la:
Sir s = (P, + JQy)+Ss s =(41+19,844 ) —(4,1-3,707 )
=451+16,137 )] MVA

18



Bing 2.2 Phdn bé cong sudt trén duong day lién lac

Cheé d 1am viéc Swo_s(MVA) | S5 s (MVA) | S i (MVA)
80,4 + 454+ .
Max et s
43,011 26,071 | 416227
Ché d9 su ¢ 1 to may nha may 30,9 + ] _
dicn P0ea7 | AL+IBT07 | -451-16,137

Chon két cdu dwonge day va lwa chon day dan

Trong bai toan quy hoach thiét ké ludi dién, chon ddy dan 1a bai toan co ban
nhét. Chon day dan bao gé)m chon chon loai diy dan va tiét dién day dan.

Hién nay cac diy hop kim nhom khong c6 18i thép bat dau duoc sir dung rong
rdi. Cac day hop kim nhom c6 do bén co rat tot va 16n hon nhiéu so voi do bén co
cua day nhom. Cac day hgp kim nhom nhe hon day nhom 161 thép, do d6 cho phép
gidm gia thanh cot cia duong day. Dién trd day hop kim nhém nhoé hon so voi day
nhom 161 thép.

Ta sir dung cac loai day dan trén khong, diy nhom 15i thép (AC), dit 2 10 trén
cung mdt cot thép, khoang cach trung binh hinh hoc giira cac diy dan pha 1a Dy, = 5
m.

Tiét dién day dan anh huong nhiéu dén vén dau tu dé xay dung dudng day va
chi phi van hanh cua duong diy, nhung giam ton that dién nang va chi phi vé ton
that dién nang. Vi vay ta can phai chon tiét dién day dan 1am sao cho ham chi phi
tinh todn nho nhat. Ta s& s dung phuong phap mat d6 dong dién kinh té dé tim tiét
dién day dan:

I

_ _max
Fkt -

kt

(4-3)

Trong d6
Fie: tiét dién kinh té cua day dan
Jie: mat do kinh té cua dong dién, A/mm?. J chon chung cho toan luéi
theo
diéu kién Tpay va day AC.( Vi Trax = 5000 h, day AC ta c6 Ji¢ = 1,1)
Imax: dong dién chay trén duong day cho ché do cuc dai, A.
Gia tri dong dién nay dugc xac dinh theo cong thire sau:
Imax = szax " szax x10° (A)

e (4-4)
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Trong dé
n: s6 mach dudng day(duong day kép thi n = 2, dudng diy don thi n =
1)
Ugm: dién &p dinh murc cua ludi dién, kV
Prax ;, Qmax: dOng cong suit tac dung va cong suit phan khang cuc dai
chay trén duong day, (MW, MVAr)

Sau khi tinh tiét dién theo cong thuc (4-3) ta tién hanh chon tiét dién day dan
gan nhat va kiém tra cac diéu kién vé&: phat nong day dan trong cac ché do sau su
cd; d6 bén co cua day va kiém tra diéu kién vé su tao thanh Vﬁng quang va ton that
dién ap cho phép. Chon day dan c6 tiét dién nam trong ddy tiéu chuan: 70 — 95 —
120 — 150 — 185 — 240 — 300.

Tinh chon ddy din cho doan NP — 2

+ Sxp_» = 34+16,456 | MVA
Dong dién cuc dai chay trén doan ND — 2:

P @, o f34.0°+16,456°

Lo, = 10°=99,128 A
" 2x4BxU,, 2x+/3x110
Fo L —twoa 9912845106 1

‘]kt |

Ta chon day AC-95 cho doan ND — 2
Sau khi tinh toan twong tu cho cac doan diy khac ta duoc bang két qua lya
chon day dan cho phuong 4n sau:
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Bing 2.3 Tiét dién ddy din trén cdc dwong ddy

Puong day L P Q Imax Fkt2 Ft02

(km) (MW) (MVAr) (A) (mm°?) (mm®)

Nb-1 63,24 35,0 16,940 102,044 92,767 AC-95
Nb-2 72,80 34,0 16,456 99,128 90,116 AC-95
Nb-7 64,03 36,0 17,424 104,960 95,418 AC-95
Nb-6 41,23 37,0 17,908 107,875 98,068 AC-95
Nb-5 44,72 80,40 43,011 239,290 217,536 AC-240
5-8 36,06 45,40 26,071 137,392 124,902 AC-120
8—HT 50,00 4.4 6,227 20,010 18,191 AC-70
HT -3 89,44 37,0 17,908 107,875 98,068 AC-95
HT -4 60,83 43,0 20,812 125,368 113,971 AC-120
HT -9 53,85 27,0 13,068 78,720 71,564 AC-70

Kiém tra diéu kién phdt néng day dan

Xét cac truong hop su cd dé kiém tra: Vi 16 kép ta xét truong hop dut 1 19, voi
mach vong thi ta phai xét cu thé su ¢d xay ra trén timg nhanh. Riéng d6i véi cac
duong day lién lac phai xét thém sy ¢b hong to may ciia tirng nha may cu thé.

Piéu kién kiém tra theo diéu kién phat nong 1a: I max < lcp

Trong d6
lsc max: dong dién 16n nhat chay trén day dan trong cac truong hop su
cé, kA
lcp  : tra bang theo tiét dién diy din va Gng voi nhiét d6 t6i da 1a
25°C, kA

Kiém tra diéu kién phat néng cho 16 dwong diy NP — 2

Khi sy cb dut 1 16 duong day thi dong dién chay trén duong diy con lai ting

1én gap 2 lan dong dién lac binh thuong:
lsc = 2lmax = 2% 99,128 = 198,256A.

Day AC - 95 c6 dong dién 1au dai cho phép khi dat ngoai troi la: Icp = 335 A,
do d6 ta thay: I, = 198,256< lcp = 335 A. Day dan da chon thoa mén diéu kién phat
nong.

Tinh toan tuong tu cho cac dudng day khac ta c6 bang két qua kiém tra sau:

Bing 2.4 Két qua kiém tra cic dwong ddy theo diéu kién phdt néng
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Puong diy | L(km) | P(MW) | Q(MVAr) | lma(A) Fee lscmax(A) | Tcp(A)
NDb-1 63,24 35,0 16,940 102,044 | AC-95 204,088 335
ND -2 72,80 34,0 16,456 99,128 AC-95 198,256 335
Nb -7 64,03 36,0 17,424 104,960 | AC-95 209,920 335
ND -6 41,23 37,0 17,908 107,875 | AC-95 215,750 335
Nb-5 44,72 80,40 43,011 239,290 | AC-240 | 478,580 605

5-8 36,06 45,40 26,071 137,392 | AC-120 | 274,784 380
8-HT 50,00 4,4 6,227 20,010 AC-70 40,020 275
HT -3 89,44 37,0 17,908 107,875 | AC-95 215,750 335
HT -4 60,83 43,0 20,812 125,368 | AC-120 | 250,736 380
HT -9 53,85 27,0 13,068 78,720 AC-70 157,440 275

HT - 10 44,72 39,0 18,876 113,706 | AC-95 227,412 335

Tat ca cac duong day 16 kép déu thoa mén diéu kién phat nong, riéng voi dudng
day lién lac ta xét thém ché do su cd:
Khi sy ¢b 1 t6 may & nha may nhiét dién ta co:

Swo-s =30,9 + 20,647 MVA;Ss_s = 4,1-3,707 ] MVA

Sur_s = 45,116,137 ] MVA

_ \/PsiND—S +Q520ND—5 _ \/30,92 +20,647?

I X103=97,528A < ICPND—5:605A

NI 23U, 24/3.110
PZ 2 2 2
P QU JATATOT s g peia <1, =380 A
23xU, 24/3.110
P2 2 2 2
lur s = \/ ST AT S \/45’1 +16,137 x10° =125,70 A < lcppr_s =275 A
2BxU,. 24/3.110

Day dan doan NP — 5, 5 - 8 va doan HT — 8 thoa man diéu kién phat nong.

Tir bang tong két trén ta thiy tiét dién day din cac duong day da chon thoa min
diéu kién phat nong cho phép.

Xét doan duong dday ND — 2:
Day AC - 95 ¢o: 1o = 0,310 Q/km ; X, = 0,43Q/km; by = 2,640.10°° S/km

1

R ==xr x | ExO,310><72,80=11,284Q

ND-2 = 7 loND -2 ND-2
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X

ZxX x |

ND-2 — onp-2 7 INnp-2 7

%x0,43x72,80:15,652 Q

% = %x Nxbyp »Xlp » = %x 2x2,640x107°x72,80=1,922x107*S
Tinh toan tuong tu cho cac duong day khac ta dugc:

Bing 2.5 Thong soé ciia cdc dwong diy phwong dn 1

L F ro Xo bo RD XD BD/2

Duongday | oy | mm?) | @km) | @km) | 10%skm) | @ | @ | aos)

NDb-1 63,24 | AC-95 0,310 0,430 2,640 9,802 | 13,597 | 1,670

Nb-2 72,80 | AC-95 0,310 0,430 2,640 11,284 | 15,652 | 1,922
Nb -7 64,03 | AC-95 0,310 0,430 2,640 9,925 | 13,766 | 1,690
ND -6 41,23 | AC-95 0,310 0,430 2,640 6,391 | 8,864 | 1,088

Nb -5 44,72 | AC-240 | 0,130 0,390 2,860 2,907 | 8,720 | 1,279

5-8 36,06 | AC-120 | 0,250 0,423 2,690 4,508 | 7,627 | 0,970

8—-HT 50,00 | AC-70 0,420 0,441 2,570 10,500 | 11,025 | 1,285

HT -3 89,44 | AC-95 0,310 0,430 2,640 13,863 | 19,230 | 2,361

HT -4 60,83 | AC-120 | 0,250 0,423 2,690 7,604 | 12,866 | 1,636

HT -9 53,85 | AC-70 0,420 0,441 2,570 11,309 | 11,874 | 1,384

HT -10 44,72 | AC-95 0,310 0,430 2,640 6,932 | 9,615 | 1,181

Tinh AU trong ché do binh thwong va sw cé

* Ludi dién hinh tia lién thong
+ T6n thét dién 4p binh thuong:
PR, + Q;-X,

AUx % = Y AU% = Y T

x100

dm
Trong d6
AUy - ton that dién ap tir ngudn X dén nat k 14 nut c6 dién thé thap
nhét ndi véi no.
AUj; - ton that dién ap trén duong day ij
Pij , Qij — cong suat trén duong day ij
Rij , X - dién tr¢ dién khang trén duong day 1j
+ Ton that dién ap khi sy co:
Néu duong day c6 1 phuy tai thi ton that dién 4p luc sy c6 bang 2 lan ton that
dién ap luc binh thudng. Néu 1a duong day lién thong thi s& bang tong ctia 2 1an ton
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that dién 4p luc binh thudng ciia duong day c6 ton that dién 4p 16n nhat va ton that
dién 4p binh thuong cuia duong day con lai.
* Puong day lién lac
+ T6n thét dién ap binh thudng
Tén thit dién 4p trén dudng day lién lac tinh tir timg nha may dién (hodc hé
théng) dén diém phan cong suat (2 gid tri), néu c6 2 phu tai lién lac véi 2 diém
phan cong suit thi tinh dén ting diém (4 gia tri). Chon gia tri 16n nhat cho duong
day lién lac.
+ Ton that dién ap sy cd
Su ¢ 1 mach cta duong day: tinh ton that dién ap tir ngudn dén diém phan
cong suat.
Sy ¢6 to may: chon trudng hop xau nhat. Sy c¢d xau nhat vé phat nong c6 thé
khong tring véi su c6 vé dién ap.
Chi tiéu ki thuat:
AU pax nt% < 15 %
AU ax sc% < 20 %
Tén thdt dién dp trong ché dj lam viéc binh thuong
Xét doan duong day ND — 1:

Pw 1 XRyp  +Qup XX
AUthD,l(%): ND -1 Nb 1U2 ND -1

dm
~35,00x9,802+16,940x13,597
1107

Tinh toan tuong tu cho cac doan dudng day con lai.

-1 x100%

= AU, 1 (%) x100% = 4,739 %

Tén that dién dp khi c6 sw cé ndng né nhat
* Put 1 mach cua duong day kép:
Poan ND — 1: AUgcnp -1 (%) = 2.AUpnp - 1(%) =2x4,739 =9,478%
Tinh toan tuong tu cho cac doan dudng day con lai.
* Sy ¢ 1 to may nha may dién:
Dong cong suat chay trén duong day lién lac:

Swo_s =30,9 + 20,647 MVA;S; 5 = 4,1-3,707 j MVA

Sur_s = 45,116,137 ] MVA
AUscNafs (%): PscND—S X RNDSJ'ZQscNDS XXND—S x100%

dm
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- 30,9% 2,907 +20,647x8,720

:AUSCND—S(%)_ 110° x100% = 2,23 %
AU50875(%): Psc875 XRsfs "‘ZQscgfs XX8—5 %x100%
Udm
:>AUM,S(%)=4’1X4’508_3’2707X7’627xlOO%:—0,08 %
110
AUSCHT—S(%): PscHT—S X RHTSL;QSCHTS XXHT—8 x100%
dm
:>AUSCHTg(%)=45’1X10’5001+1;?’137X11’025><100%=5,384%

Bing 2.6 Tén thit dién dp trong ché dé lam vigc phwong dn 1

D(llrg;lg Ro(Q) | Xp(Q) | P(MW) | Q(MVAr) | AUp% | AUsc(%) Su ¢d

Nb-1 9,802 | 13,597 | 35,00 16,940 4,739 9,478 Pt 1 mach

Nb -2 11,284 | 15,652 | 34,00 16,456 5,299 10,598 Pt 1 mach

Nb -7 9,925 | 13,766 | 36,00 17,424 4,935 9,870 Pt 1 mach

Nb -6 6,391 | 8,864 37,00 17,908 3,266 6,532 Pt 1 mach

Nb -5 2,907 | 8,720 80,40 43,011 5,031 10,062 Pt 1 mach

30,9 20,647 2,23 Hong 1 t6 may

5-8 4508 | 7,627 | 4540 26,071 | 3335 | 6,670 Pat 1 mach
-4,1 3,707 0,08 Hong 1 t6 may

8—HT [ 10500 | 11,025 | 4,40 6,227 0,949 | 1,898 Pt 1 mach
-45,1 -16,137 -5,384 | Hong 1 t6 may

HT -3 13,863 | 19,230 | 37,00 17,908 7,085 14,170 Pt 1 mach

HT -4 7,604 | 12,866 | 43,00 20,812 4,915 9,830 Dt 1 mach

HT -9 11,309 | 11,874 | 27,00 13,068 3,806 7,612 Pt 1 mach

HT - 10 6,932 | 9,615 39,00 18,876 3,734 7,468 Pt 1 mach

Lay dién ap thanh gop 110kV lam co sd, ta c¢6 ton that dién ap téi cac nat
phu tai nhu sau:
- Tén that dién dp binh thuong:
Qua bang 2.6 ta c¢6 ton that dién ap lac binh thuong 16n nhat:
AU max (%)= AUnp _5-gpt = AUnp 5 pt T AUs . gt = 5,031+3,335= 8,366%);
- Tén that dién ap su co:
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Qua bang 2.6 ta c6 ton that dién ap lac sy cb 16n nhat:
AUnax se(%) = AUnp _5-685c = 2.AUnp 50t AUs gt = 2. 5,031+3,335= 13,397%;
Két luén: Phuong an 1 dat ti€u chuan ki thuat.
2.6.2. Phuwong an 2

®

50,00 km

Hinh 2.8 So' d6 di diay phwong an 2
Chon két cdu dwong day va lua chon ddy dan
Tinh chon day dan cho doan HT—4 — 3:

+Si5=P,+jQ,=37+17,908 ] MVA

Sir—s = (P, + Q. ) +Ss_s = (43+ 20,812 ) + (37 +17,908})
=80+38,72j MVA
Dong di¢én cuc dai chay trén doan HT — 4:

P+ Q% 10° - /80,00 +38,720° ”

Ly = 0° =233,243 A
T 2xBxU,, 2x/3x110
Foo s = by 233283 _ 515 039 mm?
"]kt !

Ta chon day AC-185 cho doan HT — 4
Dong dién cuc dai chay trén doan 4 — 3:
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P L+ Q7 2 2
Lol BT IT.08 e

Y Bxu,, J3x110
Fo- l, s 107875 _ o0 060 mm?
Jo 1,1

Ta chon day AC-95 cho doan 4 — 3
Tinh toan tuong tu cho céac 10 duong day khéc ta dugc bang két qua lga chon
day dan cho phuong 4n sau:
Bing 2.7 Tiét dién ddy dan trén cdc dwong ddy phwong dn 2

D:;";‘g Lkkm) | P(MW) | QMVAD | Inx(A) | Fie(mmd) | Fie(mmd)
ND_1 63,24 35,00 16,940 102,044 | 92,767 AC-95
ND—2 72,80 34,00 16,456 99,128 90,116 AC-95
ND_7 64,03 36,00 17,424 104,960 95,418 AC-95
ND—6 41,23 37,00 17,908 107,875 98,068 AC-95
ND_5 44,72 80,40 43,011 239,290 | 217,536 | AC-240
5-8 36,06 45,40 26,071 137,392 | 124,902 | AC-120
8_HT 50,00 4,40 6,227 20,010 18,191 AC-70
HT—4 60,83 80,00 38,720 233243 | 212,039 | AC-185
4-3 53,85 37,00 17,908 107,875 98,068 AC-95
HT—9 53,85 27,00 13,068 78,720 71,564 AC-70
HT—10 | 44,72 39,00 18,876 113,706 | 103,369 AC-95

Kiém tra diéu kién phdt néng day dan

Tinh toan twong tu phuong an 1 cho cac duong day ta co bang két qua kiém tra
Sau:

Bing 2.8 Két qud kiém tra cdc duong day theo diéu kién phdt néng

Puong diy | L(km) | P(MW) | Q(MVAr) | lna(A) Ftc lse max(A) | lcp(A)
NP -1 63,24 | 35,00 16,940 102,044 | AC-95 | 204,088 335
ND -2 72,80 | 34,00 16,456 99,128 | AC-95 | 198,256 335
ND -7 64,03 | 36,00 17,424 104,960 | AC-95 | 209,920 335
ND -6 41,23 | 37,00 17,908 107,875 | AC-95 | 215,750 335
Nb -5 44,72 | 80,40 43,011 239,290 | AC-240 | 478,580 605
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5-8 36,06 45,40 26,071 137,392 | AC-120 | 274,784 380
8—-HT 50,00 4,40 6,227 20,010 AC-70 40,020 275
HT -4 60,83 80,00 38,720 233,243 | AC-185 | 466,486 515

4-3 53,85 37,00 17,908 107,875 | AC-95 215,750 335
HT -9 53,85 27,00 13,068 78,720 AC-70 157,440 275
HT - 10 44,72 39,00 18,876 113,706 | AC-95 227,412 335

Tir bang tong két trén ta thiy tiét dién day din cac duong day da chon thoa min

diéu kién phat nong cho phép.

Bing 2.9 Théng soé ciia cdc dwong diy phwong dn 2

Puon L F r X b Bo/2

day : (km) (mrtrc12) (Q/lim) (Q/l:m) (10'687km) Ro (@) | %o () (10D‘45)
ND-1 |6324] AC-95 | 0310 | 0,430 2,640 9,802 | 13,597 | 1,670
ND-2 | 7280 | AC-95 | 0310 | 0,430 2,640 | 11,284 | 15,652 | 1,922
ND-7 |6403| AC-95 | 0310 | 0,430 2,640 9,925 | 13,766 | 1,690
ND-6 |4123| AC-95 | 0310 | 0,430 2,640 6,391 | 8,864 | 1,088
ND-5 |4472 | AC-240 | 0,130 | 0,390 2,860 2,907 | 8,720 | 1,279

5-8 | 36,06 | AC-120 | 0,250 | 0,423 2,690 4508 | 7,627 | 0,970
8—HT |50,00| AC-70 | 0420 | 0,441 2,570 | 10,500 | 11,025 | 1,285
HT—4 | 60,83 | AC-185 | 0,160 | 0,409 2,780 4866 | 12,440 | 1,691

4-3 | 538 | AC95 | 0,310 | 0,430 2,640 8,347 | 11578 | 1,422
HT—-9 |5385| AC-70 | 0,420 | 0,441 2570 | 11,309 | 11,874 | 1,384
HT-10 | 4472 | AC-95 | 0,310 | 0,430 2,640 6,932 | 9,615 | 1,181

Tinh AU trong ché do6 binh thuwong va sw co

Ton thdt dién dp trong ché d lam viéc binh thuwong
Xét doan duong day HT — 4:
PHT—4 x RHT74 + QHT—4 x X
Ut
80,00x 4,866 +38,720x12,440
110?

AU, 4 (%)= HT-4 5 100%

= AU, i 4 (%)= x100% = 7,198 %

Xét doan duong day 4 — 3:
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P, . xR, .+Q, . xX
Amefs(%): 4-3 4 3U2 4-3

dm

_37,00x8,347+17,908x11,578

- 110°

Viy ton that dién ap trong ché d6 lam viéc binh thudng cia doan day HT — 4 — 3 1a:
AUy g 5 (%)=AU, r , +AU,, , =7,198+ 4,266 =11,464%

13 x100%

= AU,,, (%) x100% = 4,266 %

Tinh toan cho cac doan dudong day con lai twong tu nhu phuong an 1.
Ton that dién dp khi co su co nang né nhat

* Put 1 mach cua duong day kép:

Poan HT — 4: AUsc yr_4(%) = 2xAUpnr-4(%) =2x7,198 = 14,396%
Vay ton that dién ap trong ché do su ¢b cua doan day HT —4 -3 1a:

AUy 5 (%)=AU_ ;p , +AU,,, , =14,396+4,266 =18,662 %
Tinh toan cho cac doan duong day con lai twong ty phuong an 1.
Bing 2.10 Tén thit dién dp trong ché dp lam viéc

Dgg;‘g Ro@) | Xo(@) | P(MW) | QMVA) | AUL% | AUsc(%6) Sw cb

Nb-1 9,802 | 13,597 | 35,00 16,940 4,739 9,478 Pt 1 mach

ND -2 |[11,284 | 15652 | 3400 | 16456 | 5299 | 10598 | put 1 mach

Nb -7 9,925 | 13,766 | 36,00 17,424 4,935 9,870 Pt 1 mach

NDb -6 6,391 | 8,864 37,00 17,908 3,266 6,532 Put 1 mach

Nb -5 2,907 | 8,720 80,40 43,011 5,031 10,062 Put 1 mach

30,9 20,647 2,23 Hong 1 t6 may

5-8 4508 | 7,627 45,40 26,071 3,335 6,670 Pt 1 mach
-4,1 3,707 0,08 Hong 1 t6 may

8—HT 10,500 | 11,025 4,40 6,227 0,949 1,898 Pt 1 mach
-45,1 -16,137 -5,384 | Hong 1 to may

HT -4 4,866 | 12,440 | 80,00 38,720 7,198 14,396 Put 1 mach

4-3 | 8347 | 11578 | 37,00 | 17,908 | 4,266 | 8532 Pat 1 mach

HT-9 | 11,309 | 11,874 | 27,00 | 13,068 | 3,806 | 7,612 Pt 1 mach

HT -10 6,932 | 9,615 39,00 18,876 3,734 7,468 Pt 1 mach

Lay dién ap thanh gop 110kV lam co sd, ta co ton that dién ap téi cac nut
phu tai nhu sau:
- Tén that dién dp binh thuong:
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Qua bang 2.10 ta c6 t6n that dién ap lac binh thuong 16n nhat:
AU ot(%0)= AU, ir 4 5 (%) =AU, 1 4 +AU,,, ; =7,198+ 4,266 =11,464%
- Ton thdt dién ap su co:
Qua bang 2.10 ta c6 ton that dién ap lac su cd 10n nhét:
AUy sc(%) = AU r 4 5(%)= AU,y ,+AU,, , =14,396+4,266 = 18,662 %
Két luén: Phuong an 2 dat tiéu chuan ki thut.
2.6.3. Phwong an 3

50,00 km

Hinh 2.9 So @6 di day phwong 4n 3
Tinh phdn bé céng sudt trén cdc nhanh dwong ddy
Tinh toan tuong ty cho cac 16 dudng day nhu phuong an trén ta dugc bang két
qua lya chon day dan cho phuong 4n sau:

Bing 2.12 Tiét di¢n day déin trén cic dwong diy phwong dn 3

Pudng day | L (km) P(MW) | Q(MVAN) | Inx(A) | Fie(mm?) | Fe(mm?)
NP -1 63,24 69,00 33,396 201,172 182,884 AC-185
1-2 41,23 34,00 16,456 99,128 90,116 AC-95
Nb -7 64,03 36,00 17,424 104,960 95,418 AC-95
ND -6 41,23 37,00 17,908 107,875 98,068 AC-95
NP -5 44,72 80,40 43,011 239,290 217,536 AC-240
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5-8 36,06 45,40 26,071 137,392 124,902 AC-120
8—-HT 50,00 4,40 6,227 20,010 18,191 AC-70
HT -3 89,44 37,00 17,908 107,875 98,068 AC-95
HT -4 60,83 43,00 20,812 125,368 113,971 AC-120
HT -9 53,85 27,00 13,068 78,720 71,564 AC-70
HT - 10 44,72 39,00 18,876 113,706 103,369 AC-95

Kiém tra diéu kién phat nong day dan

Tinh toan twong tu phuong an 1 cho cac duong day ta co bang két qua kiém tra

Sau:
Bing 2.13 Két qua kiém tra cdc dwong ddy theo diéu kién phdt néng
Puong day | L(km) | P(MW) | Q(MVAr) | Ina(A) Frc lse max(A) | lcp(A)

Nb-1 63,24 69,00 33,396 201,172 | AC-185 | 402,344 515

1-2 41,23 34,00 16,456 99,128 AC-95 198,256 335
Nb -7 64,03 36,00 17,424 104,960 | AC-95 209,920 335
Nb -6 41,23 37,00 17,908 107,875 | AC-95 215,750 335
Nb-5 44,72 80,40 43,011 239,290 | AC-240 | 478,580 605

5-8 36,06 45,40 26,071 137,392 | AC-120 274,784 380
8—HT 50,00 4,40 6,227 20,010 AC-70 40,020 275
HT -3 89,44 37,00 17,908 107,875 | AC-95 215,750 335
HT -4 60,83 43,00 20,812 125,368 | AC-120 | 250,736 380
HT -9 53,85 27,00 13,068 78,720 AC-70 157,440 275
HT - 10 44,72 39,00 18,876 113,706 | AC-95 227,412 335

Tir bang tong két trén ta thay tiét dién day dan cac duong day da chon thoa min

diéu kién phat nong cho phép.

Bing 2.14 Théong so ciia cic dwong diy phwong dn 3

Purbug diy L F 2 o Xo _Gbo Rp Xo BD_ﬁz
(km) | (mm?) | (@/km) | (@/km) | (10°S/km) | () @ | (10™s)

ND-1 | 6324 | AC-185 | 0,160 | 0,409 2,780 5059 | 12,933 | 1,758
1-2 4123 | AC-95 | 0,310 | 0,430 2,640 6,391 | 8,864 | 1,088
ND-7 | 6403 | AC-95 | 0,310 | 0,430 2,640 9,925 | 13,766 | 1,690
ND-6 |41,23 | AC-95 | 0,310 | 0,430 2,640 6,391 | 8,864 | 1,088
ND-5 | 4472 | AC-240 | 0,130 | 0,390 2,860 2,907 | 8720 | 1,279
5-8 36,06 | AC-120 | 0,250 | 0,423 2,690 4508 | 7,627 | 0,970
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8-HT 50,00 | AC-70 0,420 0,441 2,570 10,500 | 11,025 | 1,285

HT -3 89,44 | AC-95 0,310 0,430 2,640 13,863 | 19,230 | 2,361

HT -4 60,83 | AC-120 | 0,250 0,423 2,690 7,604 | 12,866 | 1,636

HT -9 53,85 | AC-70 0,420 0,441 2,570 11,309 | 11,874 | 1,384

HT - 10 4472 | AC-95 0,310 0,430 2,640 6,932 | 9,615 | 1,181

Tinh AU trong ché do binh thuwong va su co

Tinh todn cho céc doan dudng day twong tu cac phuong an trén.
Bing 2.15 Tén thit di¢n dp trong ché dé lam viéc

Dgg;g Ro(Q) | Xp(Q) | P(MW) | Q(MVAr) | AUp% | AUsc(%) Su ¢d

Nb-1 5,059 | 12,933 | 69,000 33,396 6,454 12,908 Put 1 mach

1-2 6,391 | 8,864 | 34,000 16,456 3,001 6,002 Put 1 mach

Nb -7 9,925 | 13,766 | 36,00 17,424 4,935 9,870 Pt 1 mach

NDb -6 6,391 | 8,864 37,00 17,908 3,266 6,532 Pt 1 mach

Nb -5 2,907 | 8,720 80,40 43,011 5,031 10,062 Pt 1 mach

30,9 20,647 2,23 Hong 1 t6 may

5-8 4,508 | 7,627 45,40 26,071 3,335 6,670 Put 1 mach

-4,1 3,707 0,08 Hong 1 t6 may
8—HT | 10,500 | 11,025 | 4,40 6,227 0,949 1,898 Pat 1 mach
-45,1 -16,137 -5,384 | Hong 1 t6 may

HT -3 13,863 | 19,230 | 37,00 17,908 7,085 14,170 Pt 1 mach

HT -4 7,604 | 12,866 | 43,00 20,812 4,915 9,830 Put 1 mach

HT -9 11,309 | 11,874 | 27,00 13,068 3,806 7,612 Put 1 mach

HT - 10 6,932 | 9,615 39,00 18,876 3,734 7,468 Pt 1 mach

Lay dién 4p thanh gop 110kV 1am co sé, ta co ton that dién ap téi cac nat
phu tai nhu sau:
- Tén that dién dp binh thuong:
Qua bang 2.15 ta c6 ton that dién ap lac binh thuong 16n nhat:
AUnax (%)= AUnp _1-20t = AUnp 1 bt + AU; 20t = 6,454+3,001= 9,455%;
- Ton thdt dién ap su co:
Qua bang 2.15 ta c6 ton that dién ap lac su ¢ 16n nhét:
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AUpax s(%) = AUxp _1.15c = 2. AUnp -1 bt + AUy -2 bt = 2. 6,454+43,001=
15,909%;
Két luén: Phuong an 3 dat tiéu chuan ki thut.
2.6.4. Phuwong an 4

®

Hinh 2.10 So @6 di diay phwong 4n 4
Chon két cau dwong ddy va lwa chon day dan

Tinh toan twong tu phuong an 3 cho cac 16 duong day ta duoc bang két qua lua

chon day dan cho phuong 4n sau:

Bing 2.16 Tiét dign ddy dén trén cic dwong ddy phwong dn 4

Puong day | L (km) P(MW) | Q(MVAN) | Inax(A) | Fie (MM?) | Fe(mm?)

Nb-1 63,24 69,0 33,396 201,172 182,884 | AC-185

1-2 41,23 34,0 16,456 99,128 90,116 AC-95
NDb-7 64,03 36,0 17,424 104,960 95,418 AC-95
NP -6 41,23 37,0 17,908 107,875 98,068 AC-95
NP-5 44,72 80,40 43,011 239,290 217,536 | AC-240

5-8 36,06 45,4 26,071 137,392 124,902 | AC-120
8—HT 50,00 4,40 6,227 20,010 18,191 AC-70
HT -4 60,83 80,0 38,720 233,243 212,039 | AC-185
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4-3 53,85 37,0 17,908 107,875 98,068 AC-95
HT -9 53,85 27,0 13,068 78,720 71,564 AC-70
HT - 10 44,72 39,0 18,876 113,706 103,369 AC-95

Kiém tra diéu kién phat nong day dan

Tinh toan twong ty phuong an trén ta c6 bang két qua kiém tra sau:

Bing 2.17 Két qua kiém tra cdc dwong ddy theo diéu kign phdt néng

Puong diy | L(km) | P(MW) | Q(MVAr) | Imax(A) Ftc lse max(A) | lcp(A)

ND -1 63,24 69,0 33,396 201,172 | AC-185 | 402,344 515

1-2 41,23 34,0 16,456 99,128 | AC-95 | 198,256 335
ND-7 64,03 36,0 17,424 104,960 | AC-95 | 209,920 335
ND-6 41,23 37,0 17,908 107,875 | AC-95 | 215,750 335
ND-5 44,72 80,40 43,011 239,290 | AC-240 | 478,580 605

5-8 36,06 45,4 26,071 137,392 | AC-120 | 274,784 380
8 —HT 50,00 4,40 6,227 20,010 | AC-70 40,020 275
HT -4 60,83 80,0 38,720 233,243 | AC-185 | 466,486 515

4-3 53,85 37,0 17,908 107,875 | AC-95 | 215,750 335
HT-9 53,85 27,0 13,068 78,720 | AC-70 | 157,440 275
HT - 10 44,72 39,0 18,876 113,706 | AC-95 | 227,412 335

Tir bang tong két trén ta thiy tiét dién day din cac duong day da chon thoa min

diéu kién phat nong cho phép.

Bing 2.18 Thong so ciia cic dwong diy phwong dn 4

Purimg diy L F 2 o Xo _ﬁbo Ro Xo B[l/12
(km) | (mm?) | (@/km) | (@/km) | (10°S/km) | (@) @ | (1079)

ND_-1 |6324 | AC-185 | 0,160 | 0,409 2,780 5059 | 12,933 | 1,758
1-2 4123 | AC-95 | 0,310 | 0,430 2,640 6,391 | 8,864 | 1,088
ND-7 |6403| AC-95 | 0310 | 0,430 2,640 9,925 | 13,766 | 1,690
ND-6 |41,23 | AC-95 | 0310 | 0,430 2,640 6,391 | 8,864 | 1,088
ND -5 | 44,72 | AC-240 | 0,130 | 0,390 2,860 2,907 | 8720 | 1,279
5_8 36,06 | AC-120 | 0,250 | 0,423 2,690 4508 | 7,627 | 0,970
8_HT | 50,00 | AC-70 | 0,420 | 0,441 2570 | 10,500 | 11,025 | 1,285
HT -4 | 60,83 | AC-185 | 0,160 | 0,409 2,780 4,866 | 12,440 | 1,691
4-3 53,85 | AC-95 | 0,310 | 0,430 2,640 8,347 | 11,578 | 1,422
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HT -9 53,85 | AC-70 0,420 0,441 2,570 11,309 | 11,874 | 1,384

HT - 10 4472 | AC-95 0,310 0,430 2,640 6,932 | 9,615 | 1,181

Tinh toan tuong tir cic phuong 4n trén ta c6 bang tong két sau:
Bing 2.19 Tén thit dién dp trong ché dé lam viéc phwong dn 4

Puing day | Ro(Q) | Xo(Q) | P(MW) | Q(MVAT) | AUn% | AUsc(%) Sw ¢b
ND-1 | 5059 | 12933 | 69,00 | 33396 | 6454 | 12908 | Pt | mach
1-2 6,391 | 8,864 | 3400 | 16456 | 3,001 | 6,002 Put 1 mach

Nb -7 9,925 | 13,766 | 36,00 17,424 4,935 9,870 bt 1 mach

ND-6 | 6391 | 8864 | 37,00 | 17,908 | 3,266 | 6,532 Pt 1 mach

ND-5 | 2907 | 8720 | 8040 | 43011 | 5031 | 10062 | Pyt 1 mach

30,9 20,647 2,23 Hong 1 t6 may

5-8 4,508 | 7,627 | 45,40 26,071 3,335 6,670 Dut 1 mach
-4,1 3,707 0,08 Hong 1 to may

8—HT [ 10500 | 11,025 [ 4,40 6,227 0,949 1,898 Pat 1 mach
-45,1 -16,137 -5,384 | Hoéng 1 t6 may

HT -4 4,866 | 12,440 | 80,00 38,720 | 7,198 | 14,396 Pat 1 mach

4-3 8,347 | 11,578 [ 37,00 17,908 | 4,266 | 8532 Pat 1 mach

HT-9 | 11,309 | 11,874 | 27,00 | 13,068 | 3,806 | 7,612 Put 1 mach

HT - 10 6,932 | 9,615 39,00 18,876 3,734 7,468 Put 1 mach

Lay dién 4p thanh gop 110kV 1am co sé, ta co ton that dién ap téi cac nat
phu tai nhu sau:
- Tén that dién dp binh thuong:
Qua bang 2.19 ta c6 ton that dién ap lac binh thuong 16n nhat:
AUnmaxvt(%0)= AU, iy 5 (%) =AU, o + AU, , =7,198+ 4,266 =11,464%
- Tén that dién ap suw co:
Qua bang 2.19 ta c6 t6n that dién ap lac su cd 10n nhét:
AUmaxsc(%) = AU r,_5(%)=AU +AU,,, ,=14,396+4,266 =18,662 %

Két luan: Phuong 4n 4 dat tiéu chuan ki thuat.

sc HT —4

2.6.5. Phwong an 5
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50,00 km

Hinh 2.13 So d6 di day phwong an 5
Phuong an 5 chi khac phuong an 4 & mach vong HT — 10 — 9 — HT, vi vay ta
x€t riéng mach vong, cac nhanh con lai tinh toan nhu phuong an
Pé don gian cho tinh toan, trudc hét ta coi 3 doan dudng day trén dong nhat va
c6 cung tiét dién, dong cong suat chay trén cac doan dudng dy ctia mach vong nay
duoc xac dinh nhu sau:
Dong cong suét chay trén doan HT —10 :
Sur 1o = Swox(l,y o+ 1y o) +Sex 1y o
e 10+l o +1
(39+18,876j)x(41,23+53,85)+(27+13,068 ) x53,85
44,72+ 41,23+53,85
=36,925+17,872j MVA.
Dong cong suit chay trén doan HT — 9:

10-9 HT -9

St = So+ Sio—Sur10 = (27+13,068 ) + (39+18,876 j ) — (36,925 + 17,872 ])
= 29,075+14,072 ] MVA

Dong cong suét chay trén doan 10 — 9:
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élof‘) = émf lo_élo =(36,925+17,872j)—(39+18,876 j) = -2,075—-1,004 ] MVA
Nt 10 nhan cong suét tir 2 phia vi thé nat 10 13 nit phan cong suét cia mach
vong HT — 10 — 9 — HT.
Chon két cdu dwong ddy va lwa chon ddy dan
Tinh chon day dén cho doan mach vong HT — 10 -9 — HT:
Dong dién cuc dai chay trén doan HT —10:

2 2
| _\/PHT—10+QHT—10

\/36,925° +17,872°

= x10° = 10° = 215,313 A
HT- 10 J3xU, J3x110
=Fy 0= b _ 215313 145 739 mm?
J, 1

Ta chon day AC-185 véi doan HT — 10
Dong dién cuc dai chay trén doan 10 — 9:

P Qb g 2,075 41,004

I = =12,099 A
0 BxU, J3x110
=F, ,= ho-o 12,099 =10,999 mm®
‘]kt 4

Ta chon day AC-70 v6i doan 10— 9
Dong dién cuc dai chay trén doan HT — 9:

2 2
| _\/PHT—9+QHT—9

/29,0752 +14,072?

= x10° = x10°=169,538 A
e \/§><Udm J3x110
=>Fy o= b _ 169,538 =154,125 mm?
e 11

Ta chon day AC-150 véi doan HT — 9

Tinh toan cho cac 16 duong day khac twong tu phuong an 4 ta c6 bang sb lidu
Sau:
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Bing 2.20 Tiét di¢n day dén trén cic dwong diy phwong dn 5

Puong diy | L (km) P(MW) | Q(MVAN | Imax(A) | Fie (MM?) | Fe(mm?)
ND -1 63,24 69,000 33,396 201,172 182,884 AC-185
1-2 41,23 34,000 16,456 99,128 90,116 AC-95
ND -7 64,03 36,000 17,424 104,960 95,418 AC-95
ND -6 41,23 37,000 17,908 107,875 98,068 AC-95
ND -5 44,72 80,400 43,011 239,290 217,536 AC-240

5-8 36,06 45,400 26,071 137,392 124,902 AC-120
8—HT 50,00 4,400 6,227 20,010 18,191 AC-70
HT -4 60,83 80,000 38,720 233,243 212,039 AC-185

4-3 53,85 37,000 17,908 107,875 98,068 AC-95
HT -9 53,85 29,075 14,072 169,538 154,125 AC-150
HT - 10 44,72 36,925 17,872 215,313 195,739 AC-185
10-9 41,23 2,075 1,004 12,099 10,999 AC-70

Kiém tra diéu kién phat nong day dan

Tinh toan tuong tu cho cac duong day nhu cac phuong an khéc ta c6 bang

két qua ki€ém tra sau:

Bing 2.21 Két qua kiém tra cdc dwong ddy theo diéu kién phdt nong phwong dn 5

Puong day | L(km) | P(MW) | Q(MVAr) | Inax(A) Frc Ise max(A) | lcp(A)
ND -1 63,24 | 69,000 33,396 201,172 | AC-185 | 402,344 515
1-2 41,23 | 34,000 16,456 99,128 | AC-95 | 198,256 335
ND -7 64,03 | 36,000 17,424 104,960 | AC-95 | 209,920 335
ND -6 41,23 | 37,000 17,908 107,875 | AC-95 | 215,750 335
Nb -5 44,72 | 80,400 43,011 239,290 | AC-240 | 478,580 605
5-8 36,06 | 45,400 26,071 137,392 | AC-120 | 274,784 380
8—HT 50,00 | 4,400 6,227 20,010 | AC-70 40,020 275
HT — 4 60,83 | 80,000 38,720 233,243 | AC-185 | 466,486 515
4-3 53,85 | 37,000 17,908 107,875 | AC-95 | 215,750 335
HT -9 53,85 | 29,075 14,072 169,538 | AC-150 445
HT - 10 4472 | 36,925 17,872 215,313 | AC-185 515
10-9 41,23 | 2,075 1,004 12,099 | AC-70 275

Tir bang tong két trén ta thay tiét dién day dan cac duong day di chon thoa mén

diéu kién phat nong cho phép.
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Tinh toan tuong tu phuong an 1 cho cac duong day ta dugc:
Kiém tra diéu kién phdt néng cho doan mach vong HT —10 —9 — HT
Truong hop ngung duong day HT — 10:

P2 + Q2 ? ’
_ m X103 — '\/39 +18’876 x103 = 227,412 A

I — N 10~ ~10
T BxU J3x110
P, +P,) 2 2 2
lscH”:\/( s+ Po)’ +(Qu+Qu)* s /66,007 +31,944 10° = 364,857 A
BxU, J3x110
Puone da L F I'o Xo bo Rp Xb BD/2
YO CY 1 (km) | (mm?) | (@/km) | @/km) | (10%s/km) | (@) | @) | (10%s)
ND_1 | 6324 | AC-185 | 0,160 | 0,409 2,780 | 5059 | 12,033 | 1,758

1-2 41,23 | AC-95 0,310 0,430 2,640 6,391 | 8,864 | 1,088

Nb -7 64,03 | AC-95 0,310 0,430 2,640 9,925 | 13,766 | 1,690

ND -6 41,23 | AC-95 0,310 0,430 2,640 6,391 | 8,864 | 1,088

Nb -5 44,72 | AC-240 | 0,130 0,390 2,860 2,907 | 8,720 | 1,279

5-8 36,06 | AC-120 | 0,250 0,423 2,690 4508 | 7,627 | 0,970

8—-HT 50,00 | AC-70 0,420 0,441 2,570 10,500 | 11,025 | 1,285

HT -4 60,83 | AC-185 | 0,160 0,409 2,780 4,866 | 12,440 | 1,691

4-3 53,85 | AC-95 0,310 0,430 2,640 8,347 | 11,578 | 1,422

HT -9 53,85 | AC-150 | 0,190 0,415 2,740 10,232 | 22,348 | 0,738

HT -10 44,72 | AC-185 | 0,160 0,409 2,780 7,155 | 18,290 | 0,622

10-9 41,23 | AC-70 0,420 0,441 2,570 17,317 | 18,182 | 0,530

Tinh AU trong ché do6 binh thuwong va su co

Tén thdt dién dp trong ché d lam viéc binh thuwong
Xét mach vong HT — 10 — 9 — HT, trong mach vong nay co 1 diém phan chia
cong suat 1a nat 5, nghia la ton that dién ap 16n nhat trong mach vong:
Ta C(’). AUthT,lo% — PHT—]O X RHT]O[;QHTIO X X
dm

36,93x7,155+17,872x18,290
:>AUthT—10 = 1102

%)= AU, 1 0 = 4885 %

HT-10 %100 %

x100% = 4,885 %

Vay ALJmax bt MV (
Céc doan duong day con lai tinh twong tu phuong an 4
Ton that dién ap khi co su co nang né nhat
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Xeét mach vong HT — 10 -9 — HT:
+ Khi ngumg doan day HT — 9:
- Tén that dién ap trén doan HT — 10:

AU _ Perr 10 XRur 10+ Quenr 10 X Xur 10 x100%
sc HT — 10 U(Zim
_ 667,602+ 31,944x18,290 1130, _ 5,975 %
1107 |
- Tén thét dién 4p trén doan 10 — 9:
AU _ P00 XRig o + Q109 X Xjp o x100%
sc 10-9 Ugm
_ 27x18,966 +13, 068><18,141x100% — 6191 %
- 110 o

+ Khi ngung doan day HT — 10:
- Tén thét dién ap trén doan HT — 9:
ALJSCHT?9 — PscHTf‘) X RHT9lj_2QscHT9 X XHT79 XlOO%
dm

_ 66x11,309+ 31,944 x 22,402

1107
- Tbn that dién ap trén doan 9 — 10:
o 10 — PSC9710 X R9710 -ZQSC‘)*lO X ><9710 ><1000/0

U

dm
_ 39x18,966+18,876x18,141

110?

Tur cac két qua trén nhan thay rang, d61 vé1 mach vong da cho, sy c6 nguy hiém

x100% =12,083 %

AU

x100% = 8,943 %

nhat xay ra khi ngimg doan HT — 10. Trong truong hop nay ton that dién ap 1on
nhat:
AUmaxse mv % = AUyt 9+ AUgc 910 = 12,083% + 8,943% = 21,026%
Tinh toan cho cac doan duong day con lai twong tu.
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Bing 2.23 Tén thit dién dp trong ché dé lam viéc phwong dn 5

Puong diy | Rp(Q) | Xp(Q) | PIMW) | Q(MVAr) | AUp% | AUsc(%) Sw ¢b
ND-1 5,059 | 12,933 | 69,00 33,396 6,454 | 12,908 Pat 1 mach
1-2 6,391 | 8,864 | 34,00 16,456 3,001 6,002 Pat 1 mach
ND -7 9,925 | 13,766 | 36,00 17,424 4,935 9,870 Pat 1 mach
ND -6 6,391 | 8,864 | 37,00 17,908 3,266 6,532 Pat 1 mach
ND -5 2,907 | 8,720 | 80,40 43,011 5,031 | 10,062 Pat 1 mach
30,9 20,647 2,23 Hong 1 t6 may
5-8 4508 | 7,627 | 45,40 26,071 3,335 6,670 Pat 1 mach
-4,1 3,707 0,08 Hong 1 t6 may
8—HT | 10,500 | 11,025 | 4,40 6,227 0,949 1,898 Pat 1 mach
-45,1 -16,137 -5,384 Hong 1 t6 may
HT — 4 4,866 | 12,440 | 80,00 38,720 7,198 | 14,396 Pat 1 mach
4-3 8,347 | 11,578 | 37,00 17,908 4,266 8,532 Pat 1 mach
HT -9 10,232 | 22,348 | 29,08 14,072 5,058 Put 1 mach
8,975
HT-10
HT-10 | 7,155 | 18,290 | 36,93 17,872 4,885 Put 1 mach
12,083 HT-9
10-9 17,317 [ 18,182 | 2,08 1,004 0,448 Put 1 mach
8,943 HT-10

Lay dién ap thanh gbp 110kV 1am co sd, ta co ton that dién ap téi cac nit phu tai

nhu sau:

- Tén that dién dp binh thuong:

Qua bang 2.23 ta c6 ton that dién ap lac binh thuong 16n nhat:
AU ax
pt(%0)= AU, 14 5(%)= AU, p , +AU,,, , =7,198+4,266 =11,464%

- Ton that dién ap sy co:

Qua bang 2.23 ta c6 ton that dién ap lac sy cb 16n nhat:
AUmaX sc MV % = AUSC HT-9 + AUSC 9-10 = 12,083% + 8,943% = 21,026%>20%
Két luan: Phuong an 5 khong dat tiéu chuén ki thuat.
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Bing 2.24 Tong két thong sé ki thudt cdc phwong dn

Phuong an 1 2 3 4 5
AU max bt %0 8,366 11,464 9,455 11,464 11,464
AU max sc % 13,397 18,662 15,909 18,662 21,026

Nhan xét: Cac phuong an 1, 2, 3, 4 dugc lua chon dé tién hanh so sanh vé cac chi
tiéu kinh té chon ra phuong an toi wu
2.7.PHUONG PHAP KINH TE

Céc phuong an 1, 2, 3, 4 duoc lua chon dé tién hanh so sanh kinh té - k¥ thuat.

Vi cac phuong an so sdnh ctia mang dién déu c6 cung dién ap dinh muirc, do do
dé don gian khong can tinh von dau tu vao cac tram ha ap.

Tiéu chuin dé so sanh cac phuong 4n vé mit kinh té 1a chi phi tinh toan hang
nam phai nho nhat. Ham chi phi tinh todn hang nim ctia méi phuong an dugc xac
dinh theo ham chi phi tinh toan:

Z = (ay, + a) xK + AA.c (ddng/niam) (5-1)

Trong do

ayn: hé sé van hanh bao gém khau hao, tu stra thuong ky va phuc vu cac
duong day ctia mang dién, khi tinh toan voi duong day cot thép ta léy ay, = 0,07.
aic: hé 86 dinh mire hidu qua hay hé s6 hiéu qua vbn dau tu, 1y a, = 0,125.
K: von dau tu cta tung mang dién.
K=Y kg xL, (5-2)
Koi: gia tri tién cho 1 km duong ddy mot mach th i. Poi voi dudng day 16
kép thi gia trj tién tang 1,6 1an so v&i 16 don. (d/km)
Li: chiéu dai doan duong day thu i. (km)
AA: tong ton that dién ning trong mang dién.
AA = ZAPi XT (5-3)

AP;: ton that cong suét tac dung trén doan dudng day thu i.

P’ +Q?
AP =TSSR, (5-4)

| I
dm

7 : thoi gian ton that cong suat 16n nhat
7=(0124 + T, x10*) x8760 (h) (5-5)
Dé bai cho Ty = 5000 h do d6 r = 3410,934h.
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c: gia 1 kWh dién ning ton that: 1500 dong
Du kién cac phuong an ding dudng day trén khong di trén cot bé tong cot thép.
Bang téng hop suat gia dau tu cho 1 km dudng day trén khong cip dién ap 110
kV
Bing 2.25 Sudt gid dau tw cho dwong ddy trén khéng cdp dién dp 110 kV

Loai diy din Gia 119 (10° d/km) 21§ trén 1 ¢t (10° d/km)
AC-70 2010 2440
AC-95 2040 2520
AC-120 2230 2640
AC-150 2410 3130
AC-185 2510 3430
AC-240 3150 4250
AC-300 3700 4890

2.7.1 PHUONG AN 1
Tinh ton thdt cong sudt tdc dung trén cdc dwong ddy
Ton that cong suét tac dung dugc xac dinh theo cac s6 liéu ¢ bang 4.4
Tén that cong suét tac dung trén duong day NP — 1:
AP _PﬁD_1+Q2ND_1><R _ 35,07 +16,940?

ND-1" Ugm ND-1" 1102

Tinh ton that cong suat trén céac duong day con lai dugc tién hanh tuong tu.

x 9,802 =1,225 MW

Két qua tinh toan ton that cong sut tac dung trén cac dudng dy duoc tong hop
& bang 5.2.
Tinh von dau tw xdy dwng mang dién:
Vén dau tu xay dung duong day NP — 1:
Kwp_ 1 =K x L
= K, , =2520x 63,24 =159364,800.10° d

Két qua tinh von dau tu xay dung cac dudng day cho trong bang 5.2

ONDP-1 NP-1 (5'6)
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Bing 2.26 Tén thit cong sudt va von diu tw xdy dung cdic dwong ddy ciia phwong

an 1

Poan | P; Qi | Loaiday | L; Ri AP, | koi(10° d/km) | K(10° @)
Nb-1|350] 16940 | AC-95 | 63,24 9,802 | 1,225 2520 159364,800
Nb-2 340/ 16,456 | AC-95 | 72,80 [ 11,284 | 1,331 2520 183456,000
Nb-7 360 17,424 | AC-95 |64,03]| 9,925 | 1,312 2520 161355,600
Nb-6[37,0] 17,98 | AC-95 |41,23] 6,391 | 0,892 2520 103899,600
Nb -5 | 80,4 | 43,011 | AC-240 | 44,72 | 2,907 | 1,997 4250 190060,000

5-8 |454] 26,071 | AC-120 | 36,06 | 4508 | 1,021 2640 95198,400
8—HT | 44 | 6,227 | AC-70 [ 50,00 [ 10,500 | 0,050 2440 122000,000
HT-3|370( 17,908 | AC-95 | 8944 | 13,863 | 1,936 2520 225388,800
HT-4 | 43,0 20,812 | AC-120 | 60,83 | 7,604 | 1,434 2640 160591,200
HT-9 | 270 13068 | AC-70 |5385 | 11,309 | 0,841 2440 131394,000

HT- [39,0] 18876 | AC-95 |4472| 6,932 | 1,075 2520 112694,400

10
Tong 13,114 1645402,800

Xdc dinh chi phi van hanh hang nam:
Tong céac chi phi van hanh hang nam dugc xac dinh theo cong thic:
Y =anK+AAc
(5-7)
Thoi gian tén that cong suét 16n nhat: © = 3410,934h
Ton that dién ning trong mang dién c6 gia tri:
AA =" AP, x1=13114x3410,934 = 44730,988 MWh
Chi phi van hanh hang nam:
Y =a,.K+AAc=0,07x1645402,800.10° + 44730,988 x 10° x 1500 = 182274,678 x10°d
Chi phi tinh todn hang nam:
Z=a_K+Y =0,125x1645402,800x10° +182274,678x10° = 387950,028 x10°d
2.7.2 PHUONG AN 2
Tinh toan hoan toan tuwong tu phuong an 1, cac két qua tinh ton thit cong sut va
vbn dau tu ctia phuong 4n nay cho & bang 2.27
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Bing 2.27 Tén thit cong sudt va von diu tw xdy dung cdc dwong diyciia phuwong

an 2

Poan | P Qi | Loaiday | L; R; AP; | koi(10° d/km) | K(10° @)
ND -1 {3500 16,940 | AC-95 |6324| 9,802 | 1,225 2520 159364,800
NDb -2 [34,00| 16,456 | AC-95 | 72,80 11,284 | 1,331 2520 183456,000
ND-7 (36,00 17,424 | AC-95 |[64,03] 9,925 | 1,312 2520 161355,600
Nb -6 {3700 17,908 | AC-95 |4123| 6,391 | 0,892 2520 103899,600
ND -5 [80,40 | 43,011 | AC-240 | 44,72 | 2,907 | 1,997 4250 190060,000
5-8 |4540] 26,071 | AC-120 | 36,06 | 4,508 | 1,021 2640 95198,400
8—HT | 440 | 6,227 | AC-70 | 50,00 | 10,500 | 0,050 2440 122000,000
HT -4 [ 80,00 38,720 | AC-185 | 60,83 | 4,866 | 3,177 3430 208646,900
4-3 |37,00] 17,908 | AC-95 |[5385]| 8347 | 1,166 2520 135702,000
HT-9 [27,00] 13,068 | AC-70 | 53,85 | 11,309 | 0,841 2440 131394,000
HT- [39,00| 18,876 | AC-95 |[44,72| 6,932 | 1,075 2520 112694,400
10

Tong 14,087 1603771,700

Xdc dinh chi phi van hanh hang nam:
Ton that dién ning trong mang dién c6 gia tri:
AA =" AP, x T =14,087 x3410,934 = 48049,827 MWh
Chi phi van hanh hang nam:
Y =a,,.K+AAc=0,07x1603771,700.10° + 48049,827 x 10° x 1500 = 184338, 76 x 10°d
Chi phi tinh todn hang nam:
Z=a,K+Y =0,125x1603771,700x10° +184338, 76 x 10° = 384810, 223x10°d
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2.7.3 PHUONG AN 3
Tinh toan hoan toan tuong tu phwong an 1, cac két qua tinh ton that cong suét va
vbn dau tu cua phuong an nay cho ¢ bang 2.28
Bing 2.28 Tén thit cong sudt va vén dau tw xdy dwng cdc dwong day ciia phwong dn 3

Poan | P; Qi | Loaiday | L; R; AP; | Koi(10° d/km) | K(10° @)
Nb-1 69,0 [ 3339 | AC-185 | 63,24 | 5059 | 2,457 3430 216913,200

1-2 |[340] 16456 | AC-95 | 4123 6,391 | 0,754 2520 103899,600
NDb-7 [360 ]| 17,424 | AC-95 [ 64,03 | 9,925 | 1,312 2520 161355,600
Nb-6 [37,0] 17,908 | AC-95 [41,23 | 6,391 | 0,892 2520 103899,600
ND -5 [ 80,4 | 43,011 | AC-240 | 44,72 | 2,907 | 1,997 4250 190060,000

5-8 |454] 26,071 | AC-120 | 36,06 | 4,508 | 1,021 2640 95198,400
8—HT | 44 | 6,227 | AC-70 | 50,00 | 10,500 | 0,050 2440 122000,000
HT-3 (37,0 17,908 | AC-95 | 89,44 | 13,863 | 1,936 2520 225388,300
HT—4 | 430 20,812 | AC-120 | 60,83 | 7,604 | 1,434 2640 160591,200
HT-9 [ 27,0 ] 13,068 | AC-70 | 53,85 | 11,309 | 0,841 2440 131394,000

HT- [390] 18876 | AC-95 [ 44,72 | 6,932 | 1,075 2520 112694,400

10
Téng 13,769 1623394,800

Xac dinh chi phi vdn hanh hang nam:
To6n that dién ning trong mang dién c6 gia tri:
AA = ZAP. x1=13,769%3410,934 = 46965,15 MWh
Chi phi van hanh hang nam:
Y =a,.K+AAc=0,07x1623394,800.10° + 46965,15x10° x 1500 = 184085,361x10°d
Chi phi tinh todn hang nam:
Z=a,K+Y =0,125x1623394,800x10° +184085,361x10° = 387009, 711x10°d
2.7.4 PHUONG AN 4
Tinh toan hoan toan twong tu phuong an 1, cac két qua tinh ton that cong sut va
vbn dau tu cua phuong 4n nay cho ¢ bang 5.5
Bdng 2.29 Toén that cong suat va von ddau tw xdy dung cdc dwong ddy cia phwong dn 4

Poan | P Qi |Loaiday | L; Ri AP, | Koi(10°d/km) | K(10° @)
Nb-1| 69,0 | 33,396 | AC-185 | 63,24 | 5,059 | 2,457 3430 216913,200

1-2 | 340 | 16/456 | AC-95 |[4123| 6,391 | 0,754 2520 103899,600
Nb-7 360 | 17,424 | AC-95 |64,03] 9,925 | 1,312 2520 161355,600
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NDP-6| 370 | 17,908 | AC-95 |4123] 6,391 | 0,892 2520 103899,600
NDb-5] 80,4 | 43,011 | AC-240 | 44,72 | 2,907 | 1,997 4250 190060,000
5-8 | 454 | 26,071 | AC-120 | 36,06 | 4,508 | 1,021 2640 95198,400
8—HT | 44 | 6,227 | AC-70 | 50,00 | 10,500 | 0,050 2440 122000,000
HT -4 | 80,0 | 38,720 | AC-185 | 60,83 | 4,866 | 3,177 3430 208646,900
4-3 | 37,0 | 17,908 | AC-95 |53,85]| 8347 | 1,166 2520 135702,000
HT-9 | 27,0 | 13,068 | AC-70 | 53,85 | 11,309 | 0,841 2440 131394,000
HT- | 39,0 | 18876 | AC-95 | 44,72 6,932 | 1,075 2520 112694,400

10
Tong 14,742 1581763,700

Xdc dinh chi phi van hanh hang nam:

Tén that dién ning trong mang dién c6 gia tri:
AA =" AP, x 1 =14,742x3410,934 = 50283,989 MWh

Chi phi van hanh hang nam:

Y =a,.K+AAc=0,07x1581763,700.10° +50283,989 x 10° x 1500 = 186149, 443x10°d
Chi phi tinh todn hang nam:
Z=a, K+Y =0,125x1581763,700.10° + 186149, 443x 10° = 383869,906 x10°d
Bing 2.31 Téng két cdc phwong dn

Céc chi Phuong é4n
tiéu 1 2 3 4 5

AU max bt %0 8,366 11,464 9,455 11,464 11,464

AU max sc 13,397 18,662 15,909 18,662 21,026

%

AAMWh) | 44730,988 | 48049,827 46965,15 50283,989

K(10°d) |1645402,800 | 1603771,700 | 1623394,800 | 1581763,700

Z(10°d) | 387950,028 | 384810,223 | 387009,711 | 383869,906

Nhin xét: Ta thdy cac phuong an ham chi phi tinh toan khong 1éch nhau qué

2,5% nén coi nhu trong duong vé mat kinh té, nhung phuong an 1 ¢6 ton that dién

ap nho nhat, vy chon phuong an 1 12 phuong an hop 1y dé thiét ké.

2.8. CHON MAY BIEN AP
2.8.1. Nguyén tic chung
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Dé chon may bién 4p ta dua vao mot sb nguyén tic chung sau:
a. Tinh chat ho tiéu thu
Do dic diém, tinh chit cta céac phu tai c6 ca phu tai loai I va loai III, vi vay dé
dam bao cung cap dién cho cac ho:
+ Phu tai loai I: ddt 2 may bién 4p 3 pha 2 day quéan trong mdi tram.
+ Phuy tai loai I1I: dat 1 méy bién ap 3 pha 2 dy quan trong mdi tram.
b. Dura vdo cong sudt va dién dp phu tdi
Theo nhiém vu thiét ké, dién ap danh dinh phia thir cdp 1a 22 kV, con dién ap so
cap di chon 1a 110 kV. Nghia 13 cac may bién ap déu can co hai cip dién ap, vi vy
ta chon may bién ap 3 pha hai diy quén.
Cong suat ciia mdi MBA trong tram n may dugc lya chon theo cong thirc sau:
Sgmpa 2% (6-1)
Trong do:
SdmBA: CONg suét dinh mirc cia MBA
Spt max: €ONg suét phu tai & ché do cuc dai.
k: hé s qua tai (k = 1,4).
n: s6 MBA 1am viéc song song trong tram bién ap (n = 2)
Néu sb tram duoc dit 1 MBA thi cong sudt mdi MBA duoc lua chon theo cong
thirc sau:
Sdm BA 2 Spt max (6'2)
c. Nhiét déi héa cac may bién dp
Ta coi cic MBA da dugc tiéu chuan hod theo dicu kién khi hau Viét Nam, cho
nén khong phai hiéu chinh cong suat theo nhiét do.
d. Xét kha néing qud tdi ciia cdc mdy bién dp
Tai cac tram c6 hai may bién ap van hanh song song thi cong suit dinh muc cia
mdi may bién ap duoc chon sao cho khi sy c6 mdt may bién ap thi may bién ap con
lai phai dap tng dugc yéu cau cia phu tai, co luu ¥ dén kha ning qué tai cho phép
1a 40% trong thoi gian khong qua 6 gio mot ngay va trong 5 ngay dém (kg = 1,4).
e. Can cir vao vi tri cua phu tai

2.8.2. Tinh toan chon may bién 4p cho tirng tram
a. Chon may bién dp cho cdc tram ha dp phu tdi
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Trambiénap 1: S,_,, >
Tram bién 4p 2:
Tram bién 4p 3:
Tram bién ap 4:
Tram bién 4p 5:
Tram bién ap 6:
Tram bién ap 7:
Tram bién 4p 8:
Tram bién 4p 9: S, ., >

Tram bién ap 10: S, ., >

38,884

=27,774— S, ., =32 MVA

37,773

=26,981— S =32 MVA

dm BA

Sy 2411’1406 =29,361—> S, ,. =32 MVA

47,772

Sy nn > =34,123— S, .. =40 MVA
S, ., >0884 77745 s, . =32 MVA
S, o z% =29,361— S, ,, =32 MVA
S, on _% =28,568 > S, . =32 MVA
Sypn > 451’5450 =32,536 - S, ,, =40 MVA
290 _ 51 4265 s, . =25 MVA

4:0,, 328

=30,949 > S, ., =32 MVA

Bing 2.31 Théng so6 mdy bién dp cho cdc tram ha dp phu tii

S6 liéu ky thuat

S6 liéu tinh toan

sé

Tram BA (,\j{j;"A) Uam (KV) Uos| APy [ AP0 ||| RO\ X | AQ, |miy
Cao | Ha (kW) | (kw) @ | (@ | (kVAr) | BA

1 32 | 121 | 242 | 105 | 145 | 35 | 075|187 | 435 | 240 | 2
2 32 | 121 | 242 | 105 | 145 | 35 | 075|187 | 435 | 240 | 2
3 32 | 121 | 242 | 105 | 145 | 35 | 075|187 | 435 | 240 | 2
2 20 | 121 | 242 | 105 | 175 | 42 | 070|144 | 348 | 280 | 2
5 32 | 121 | 242 | 105 | 145 | 35 | 075|187 | 435 | 240 | 2
6 32 | 121 | 242 | 105 | 145 | 35 | 075|187 | 435 | 240 | 2
7 32 | 121 | 242 | 105 | 145 | 35 | 075|187 | 435 | 240 | 2
8 20 | 121 | 242 | 105 | 175 | 42 | 070|144 | 348 | 280 | 2
9 25 | 121 | 242 | 105 | 120 | 29 | 080 | 2,54 | 550 | 200 | 2
10 32 | 121 | 242 | 105 | 145 | 35 | 075|187 | 435 | 240 | 2

SN
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b. Chon mdy bién dp cho cdc tram tang dp nha mdy dién
Tai nha may dién dung so d6 nbi bo, cin 3 MBA ting ap loai 3 pha 2 day quan.
Do MBA ndi bd véi may phat dién, nén cong suét cia MBA duoc chon theo
diéu kién sau:

Pde
COS ¢

Sdm BA 2 Sde =

Trong do
SimBa: CONg suét dinh mirc cua MBA
Samp: cOng suat dinh murc ctia may phat dién
Pamr: cOng suat dinh muc cta may phat.
Nha may nhiét dién co:

Simpa = Sde = (z;;;ip = % =117,647 MVA

Vay chon MBA ting ap ¢ nha may nhiét dién c6 cong suét 1a: Sgmpa =125 MVA
DPoi véi nha may nhi¢t dién: chon 6 may bién ap 3 pha 2 cudn day cO Sgnpa =
125 MVA, ki hiéu 1a TDH — 125000/110
Bing 2.32 Théng so mdy bién dp cho cdc tram ting dp nha mdy dién

S6 liéu ky thuat S6 liéu tinh toan
Sdm
vay | Y@ |l APy [ AR | | R X | AQs
Cao Ha (kW) | (kW) Q) Q) | (kVAr)

125 115 10,5 10,5 520 120 0,55 0,33 111 678

2.9. CHON SO PO NOI PIEN
2.9.1. Chon so' @ noi diy chi tiét cho cac tram ha ap phu tii
a. Tram trung gian

Ta dung so d6 2 hé thong thanh gop c6 may cit lién lac
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b. Tram cudi
- V6i cac ho phu tai loai I, tram bién ap c6 2 ngudn dén va mdi tram c6 2 MBA

nén ta sir dung so d6 cau vdi muc dich dam bao viéc cung cap dién lién tuc, tin cay.
Viéc quyét dinh str dung so d6 cau ngoai hay so d6 cau trong con phu thudc vao
khoang céach truyén tai, vdi cac duong day dai hon 70 km ta dung so d6 cau trong,
v6i cac duong day ngin hon 70 km ta dung so d6 cau ngoai. Dbi véi ho loai I néu
trong ché d6 cuc tiéu cd cit bot 1 may bién ap thi du dudng diy c6 dai hon 70 km
ta van dung phai dung so d6 cau ngoai (vi x4c suit dong cat MBA 16n)

So d6 cau ngoai: So do6 cau trong:

ol



(L > 70km)

- V61 cac ho phu tai loai II1 ta stir dung so do don gian sau:
I
H%@H

2.9.2. Chon so @6 noi diy chi tiét cho nha may dién

O cac tram bién ap ting ap cta nha may dién, mdi may phat va may bién ap
dugc ndi theo so d6 mdi may phat co6 mot may bién ap riéng. Nha may NP sur dung
so d6 2 hé thong thanh gop c6 thanh gép vong va cac mdy cat doi moi, cach dién
bang khi SF6 van hanh lién tuc trong 20 nim khéng can béo tri.
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CHUONG III: PHAN TiCH CAC CHE PO VAN HANH VA
CAC PHUONG PHAP PIEU CHINH PIEN AP TRONG

MANG DIEN
3.1. CHE PO PHU TAI CUC PAI

3.1.1. Poan ND - 7

ND 7 32000/110
2AC - 95
O
0
ND
l‘ éwen é;\lB-7 Aémﬂ 'Sn 7 é éw ASW
] ND-7 | E—— I .
Zo | —— S
H ﬂ Zros T ‘ 7
Q. iQ

2 I TWI ASN

S; =36+17,424] MVA; Z,, , =9,925+13,766 O
To6n that cong suét trong tram bién ap B.:

2
. 1 S, _ U, %S?
ASga7 = !n,AP07 + H.APW.(—édm j ]+ J|:n.AQo7 + W}

[ 2 2
= ASea7 :|:2><010354_%)(0,145)((39:;9295) :|+J|:2XO,24+10’5X39’995 :|

2x100x 32
=0,183+3,104j MVA

Dong cong suét chay vao cudn day cao ap ctia MBA 7:

Scr =S+ ASsar =(36+17,424 ) +(0,183+3,104 | ) = 36,183+ 20,528 ] MVA
Cong suét dién dung ¢ cudi duong day:

2
chd _ Qz _ Uamzx B 10" =107 x0.851x10~ = 2,045 MVAr

Cong suat sau tong tro Z,, ,:
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S'o_ s =S j Qz — (36,183+ 20,528 ) — 2,045 j = 36,183+18,483j MVA
To6n that cong suét trén dudng day:

é..z
ND -7 H
2 ><(RND—7—I_J)(ND—7
dm

— ASwp_7 =1,354+1,878] MVA

Dong cong suat trude tong trd Z,,, - ,

- (36,1837 +18,483%)

ASnp-7 = 1102

x(9,925+13,766 )

ST =é'ND_7+AéND,7 =(36,183+18,483j)+(1,354+1,878 ) =37,537 + 20,361j MVA
Cong suit yéu cau toi phu tai 7:

Swo 7 :éND_7—jQ2ca — (37,537 +20,361])— 2,045 = 37,537 +18,316 | MVA

3.1.2. Poan ND -5-8 - HT

ND HT
2AC - 240 2AC - 120 2AC - 70
S 8
32000/110 40000/110
S5 Ss

Hinh 3.2 So' @6 mang dién
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ND .8\19,5 gNars AéNars gyv\u.;g ég,g A.%,B .SLB éLW-B AéHT-B éHT-B 'S-tT-&i HT

I

I Q. I éw A’AS)S I Q. J'Q((I - Azéoa I Q. JQ»I

s | s |

Q.

M-
&

Hinh 3.3 So d6 thay thé mang dién
Ss =35+16,94j MVA
Se = 41+19,844 | MVA
Zxp.s =2,907+8,72] Q
Zss = 4,508+7,627] Q
Zur-s =10,5+11,025] Q
a.Tinh dong céng sudt tiv nha mdy chay vao nit phu tdi 9
Cong suat ki thuat nha may phat ra :
Sk = 255+158,035] MVA
Cong suit tu dung nha may :
Su = 25,5+ 22,489] MVA
Cong suit truyén vao thanh gop ha ap cta tram ting ap nha may:
Sk =Si—Su = (255 +158,035]) - (25,5 + 22, 489]) = 229,5 +135,546] MVA
Tén that cong suat trong tram bién ap ting ap

. 2 0/-Q2
ASon =| AR + APy 222 | |4 j| n.AQ + 2
n Sim n.100.S,,
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125 4.100.125
=1,148 +21,926] MVA

Cong suit truyén vao thanh gdp cao 4p tram tang ap ctia nha may:

. 2 2
ASen = {3.0,12%.0,52.(266’539} } j{3.0,678+ 10.5.266,539

Sc =Su— ASsa =(229,5+135,546]) — (1,148 + 21,926]) = 228,352+113,62 MVA
Tong cong sudt cac phu tai 14y tir thanh gop cao ap ctia ND:
> Sn = Suo - 1+ Sxp 2+ Swo— 7+ Swo -6 =147,632+ 72,262 | MVATr
Nhu vay cong suat tir nha may truyén vao duong diy N — 5:
Swp—s =Sc— > Sy =80,72+41,358 ] MVA
Cong suét dién dung & dau va cudi duong day:

2
chd _ ?2 _ Ud;'B.lo-“ ~110%1,279.10™ =1,548 MVAr

Cong suat trudc tong trd Z, s

S\ =Swp s+ j% = 80,72+ 42,906 ] MVA
To6n that cong suét trén duong day:

S .
D=3 '(RND—S +JXND—5)

2
dm

(80,72° + 42,906%)
1107
Cong suét sau téng tré Znp-s -

ASnp -5 =

ASwp s = (2,907 +8,72j) =2,008+6,022 ] MVA

S s =S\ —ASwp s =78,712+36,884 ] MVA

Cong suat chay vao nat phu tai 5:
S =S 4 j% — 78,712+ 38,432 ] MVA

b.Tinh dong cong suiat chay viao cudn diy cao ap tram bién ap B5, B8
Tén that cong suét trong tram bién ap B5:

2
. 1 S max i U n %SZ max

dm
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L] 2 2
ASons = 2.0,035+1.o,145.(38’884 + il 2.0,24.4 10,538,884
2 32 2.100.32

=0,177+2,961) MVA
Dong cong suit chay vao cudn day cao ap MBA:
Scs = S5+ ASans = 35,177 +19,901j MVA

Tén thit cong suét trong tram bién ap BS:

L] i 2 2
ASgag = n.APOB—I—E.APNB.[SSSWXj ]—I_j[n'AQos U, /OSSmaxj'
n

n.100.S

dm dm

i , 2
ASams =| 20,042+ 2 0,175 22290 | ji 5 g 0g 4 10:249.550
2 40 2.100.40

=0,197+3,283] MVA

Dong cong suét chay vao cudn diy cao ap MBA:

Sco = So-+ ASes = 41,197 + 23,127 j MVA
c.Tinh dong cong suit chay trén dwong day 5-8
Ap dung dinh luat Kirchhoff ddi v6i nat phu tai 4 ta co coéng suit dau dudng
day 5-8:

Sss =5, ,—Scs =43,535+18,531j MVA

Cong suat dién dung ¢ dau va cuoi duong day:

2
Q2°d = QZCC = Udfzn'B.lO4 =110°0,97.10* =1,174 MVAr

Cong sut trude tong tré Zs.g:

8578 =

'Q2°° =43,535+19,705] MVA
Ton that cong suét trén duong day:

S"2 (43,535° +19,705%)
ASs 8 = U5 2 (Ry g+ X5 5) = 1107

dm

(4,508+7,627 )

— ASs.¢ = 0,851+1,439 ] MVA

Cong suit sau tong trd Zs.g:

S', . =S, g~ ASs s = 42,684+18,266] MVA
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d.Tinh dong cong suit chay trén dwong day HT-8
Cong suit dién dung & dau va cudi duong day HT-8:

2
Quins _ Qs _YanB 104 _11621 285 10 =1,555 MVAr

2 2 2
Cong suat sau tong trd duong day HT-8:
é'HT = éca—é'5 et st‘g —j Q“’ZHT'S =-1,487+2,132 )] MVA

Tén that cong suét trén dudng day:

L]
2
S'hr_s

ASht -8 = U2 (Riyr g + 1 X7 5

dm

— ASur_s = 0,006 +0,006 ] MVA

Cong suét truée téng tré Zyt.s:

)& 4872 +2,132%)

T (10,5+11,025)

S, =S, o+ASur s =-1481+2,138] MVA

Cong sut tir hé thdng chay vao dudng day nay:

Sur 8 =S, 4 j% —-1,481+0,583] MVA
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Céc doan day khéc tinh tuong tu ta ¢6 bang tong két sau:

Bang 3.1 Théng sé cdc phdn tir trong so dé thay thé ¢ ché dé phu tdi cuc dai

Nhénh Z;(Q) 2(10“‘8) ASo (MVA) Z,(€2) S (MVA)
ND_1| 9,802+13,507] 1,670 0,07+0,48] | 0035+21,75] | 35+16,94j
ND_2 | 11,284+15652] | 1,922 0,07+0,48] | 0035+21,75] | 34+16456]
ND—7 | 9,925+13,766] 1,690 0,07+0,48] | 0,035+21,75] | 36+17,424]
ND_6 | 6,391+8,364] 1,088 0,07+0,48] | 0,035+21,75] | 37+17,908]
ND_5| 2,907+8,72] 1,279 0,07+0,48] | 0,035+2L,75]

5-8 | 4508+7,627] 0,070 35+16,94]
HT—8 | 10,5+11,025] 1,285 0,084+0,56] 0724174 | 41+10 844
HT—3 | 13,863+19,23] 2,361 0,07+0,48] | 0035+21.75] | 37+17,908]
HT —4 | 7,604+12,866] 1,636 0,084+0,56] 0,72+174) | 43+20,812]
HT—9 | 11,300+11874] | 1,384 0,058+0.4j 1,27+27,95) | 27+13,068]

HlTO ~ | 6,932+9,615] 1,181 0,07+0,48] | 0,035+21,75] | 39+18,876]
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Badng 3.2 Két qua tinh cdc thong sé ché do khi phu tdi cuc dai

Nhanh Si max ASga Sc jQc/2 S ASq S Sn

NDb-1 | 35+16,94j | 0,177+2,961j | 35,177+19,901j |2,021j | 35,177+17,88j 1,261+1,75 36,438+19,63] | 36,438+17,609

NP -2 | 34+16,456j | 0,171+2,821) | 34,171+19,277] | 2,326j | 34,171+16,951j | 1,357+1,882] | 35,528+18,833) | 35,528+16,507]

ND-7 | 36+17,424j | 0,183+3,104] | 36,183+20,528j | 2,045 | 36,183+18,483) | 1,354+1,878] | 37,537+20,361j | 37,537+18,316j

ND-6 | 37+17,908j | 0,19+3,252 37,19+21,16] |1,316j | 37,19+19,844j | 0,939+1,302j | 38,129+21,146j | 38,129+19,83]

NP -5 1,548) | 78,712+36,884j | 2,008+6,022) | 80,72+42,906j | 80,72+41,358;
35+16,94j | 0,177+2,961j | 35,177+19,901;

5-8 1,174 | 42,684+18,266j | 0,851+1,439] | 43,535+19,705] | 43,535+18,531]
aT_g | 41+19844] | 0,197+43283) | 41107+23,127] |, 555 -1,487+2,132] | 0,006+0,006j | -1,481+2,138j -1,481+0,583]
HT-3 | 37+17,908j | 0,19+3,252] 37,19+21,16] |2,857j | 37,19+18,303j 1,968+2,73] | 39,158+21,033j | 39,158+18,176j
HT -4 | 43+20,812j | 0,209+3,555] | 43,209+24,367j | 1,98) | 43,209+22,387] | 1,488+2,518] | 44,697+24,905) | 44,697+22,925]
HT-9 | 27+13,068j | 0,144+2,289j | 27,144+15357] | 1,675) | 27,144+13,682j | 0,864+0,907j | 28,008+14,589j | 28,008+12,914j

HT-10 | 39+18,876j | 0,217+3,884j | 39,217+22,76j |1,429j | 39,217+21,331j | 1,142+1,584j | 40,359+22,915j | 40,359+21,486j

Tong 1,855+31,362j 16,103+29,485j
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3.1.4. Can bang chinh xac cong suat trong hé thong
Tir bang s6 liéu ta co tong cong suét yéu cau trén thanh gop 110 kV cia hé thong:

éyc :éHT—8+éHT—3+éHT—4+éHT—9+éHT—1O
=(~1,481+0,583])+(39,158 +18,176 j) + (44,697 + 22,925 )
+(28, 008 +12,914j)+ (40,359 +21, 486j)

Sye =150,741+ 76,084 j MVA

DPé dam bao diéu kién can bing cong suét trong hé théng, cic ngudn dién phai
cung cap du cong suat theo yéu cau. Vi vay tong cong suat tic dung do hé thong va
nha may can phai cung cip:

P =150,741 MW

Khi hé s cong suat ctia cac ngudn bang 0,85 thi tong cong suat phan khang cta hé

théng va nha may dién c6 thé cung cap:
Q.. =P, xtgp =150,741x0,62 = 93,459 MVAr

Nhu vy : See =150, 741+ j93,459 MVAr

Tir két qua trén nhan thdy rang cong suit phan khang do céc ngudn cung cap 16n
hon cong suat phan khang yéu cau. Vi vay khong can bu cong suat phan khang trong
ché do phu tai cuc dai.
3.2. CHE PO PHU TAI CUC TIEU

Xét ché d6 van hanh kinh té cac tram ha ap khi phu tai cuc tiéu.

Trong ché d6 phu tai cuc tiéu ¢ thé cit bot mot may bién ap trong cac tram, song
can phai thoa man diéu kién sau:

n.AP
Spt <Sgh :Sdm —
(n—1).AP,

Déi véi tram c6 2 may bién ap thi:
2AP,
AP

n

S, =S4

g
D61 voi tram ¢6 1 may bién ap thi: S =S, |

Két qua tinh cac gia tri cong suat phu tai va cong suat gidi han:
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Bing 3.3 Két qud tinh cdc gid tri Spt va Syn clia cdc tram ha dp

Phu tai APy (KW) | AP, (KVAr) | Sgm(MVA) | Spt(MVA) | Sgh(MVA) | S6 MBA
1 35 145 32 27,219 22,234 2
2 35 145 32 26,441 22,234 2
3 35 145 32 28,774 22,234 2
4 42 175 40 33,44 27,713 2
5 35 145 32 27,219 22,234 2
6 35 145 32 28,774 22,234 2
7 35 145 32 27,997 22,234 2
8 42 175 40 31,885 27,713 2
9 29 120 25 20,998 17,381 2
10 35 145 32 31,885 22,234 2

Céc két qua tinh toan ¢ trén cho thiy rang, trong ché d6 phu tai cuc tiéu tat ca cac
tram déu van hanh 1 may tru tram 1.

Khi phu tai cuc tiéu s& cho 2 t6 may phat ciia nha may dién ngimg 1am viéc dé bao
dudng, dong thoi 2 may phat con lai s& phat 85% cong suat phat dinh mirc. Nhu vay
ton cong suat do nha may nhiét dién phat ra bang:

> P =2x0,85%x100 =170 MW
> Qrymin =170x0,62 =105,357 MVAr

— 3 Sriemin = 170+105,357j MVA
Tong cong suét ty dung trong nha may dién :
3 Sumn =17,85+15,742] MVA
Cong suit chay vao cudn day ha ap cta tram bién ting ap nha may dién:
Sk = X Sricmin— X Sumin = (170 +105,357]) — (17,85+15, 742)) = 152,15 + 89, 615) MVA

Ton that cong suat ctiia tram bién &p tdng nha may dién:

o 2 )
= ASen :{2x0,12+%x0,52x(176’580J }+j{2x0,678+10'5xl76’580 }

125 2x100x125
=0,759+14,452) MVA
Cong Suét phat vao thanh gop cao ap cua tram bién ap tang ap nha may dién:
Sc = Su—ASen = (152,15+89,615]) (0,759 + 14, 452]) = 151,391+ 75,163] MVA

Tinh toan twong tu ché d6 max ta c6 bang két qua tinh toan sau:
Bdng 3.4 Théng sé cdc phan ti trong so do thay thé & ché dé phu tdi cuc tiéu
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B
—(10s
5, (10°7S)

Nhénh Z,(Q) ASy (MVA) Z,.(Q) S (MVA)
ND_1 | 9,802+13,597] 1,670 0,07+0,48] | 0935+21,75 | 24,5+11,858]
ND_2 | 11,284+15,652] 1,922 0,07+0,48] | 0,935+21,75 | 238+11,5192]
ND_7 | 9,925+13,766] 1,690 0,07+0,48] | 0,935+21,75] | 25,2+12,1968]
ND_6 | 6,391+8,864] 1,088 0,07+0,48] | 0,935+21,75] | 25,9+12,5356]
ND -5 2.007+8,72] 1,279 0,07+0,48] | 0,035+21,75]

5_8 4,508+7,627] 0,970 24,5+11,858)
HT—8 | 10,5+11,025] 1,285 | 0,084+0,56] 072+174] | 2g7+138008;
HT—3 | 13,863+19,23] 2,361 0,07+0,48] | 0.935+21,75 | 25,9+12,5356]
HT 4 | 7,604+12,866] 1,636 | 0,084+0,56] 0,72+17.4) | 30,1+14,5684]
HT—9 | 11,309+1L874] 1,384 0,058+0.4j 1,27+27,95] | 18,0+9,1476]

HT-10 | 6,932+9,615] 1,181 0,07+0,48] | 0935+21,75 | 27,3+13,213]
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Bang 3.5 Két qud tinh cdc thong sé ché d¢ khi phu tdi ciee tiéu

Nhanh S ASea Sc 1Qc/2 S ASs S Sn

ND_ | 245+11,858] | 0,122+1,695] | 24.622+13,553] | 2.021] | 24.622+11,532] | 0,599+0,831] | 25.221+12,363] | 25.221+10,342]
1

ND_ |238+115192] | 0.119+1,627] | 23.910+13.1462] | 2.326] | 23.919+10,8202] | 0.643+0.892] | 24.562+11.7122] | 24,562+9,3862
2

ND_ | 252+12.1968] | 0,125+1.766] | 25.325+13.0628] | 2.045] | 25.325+11.9178] | 0,643+0.891] | 25.968+12,8088] | 25.968+10,7638]
7

ND_ | 25.9+12,5356] | 0,129+1,838] | 26,020+14.3736] | 1,316] | 26,029+13,0576] | 0,448+0.621] | 26.477+13,6786] | 26.477+12,3626]
6

Nfg - 1,548j | 49,163+32,308] | 0.856+2,568] | 49,163+33,856] | 49,163+32,308]

245+11,858j | 0,122+1,695] | 24,622+13553;

5.8 1174j | 24.145+20,807j | 0,396+0,67j | 24,541421,477j | 24,541+20303]
HT_g | 2874138008 | 0.14+1894] | 2884+157848] | | (oo | 46957751 0,071+0,075] 4,766-7,6762] 4,766-9,2312]
HT -3 25.9+12,5356] | 0,129+1,838] | 26,029+14,3736] | 2.857] | 26,029+11,5166] | 0,928+1.288] | 26,957+12.8046] | 26.957+9.9476]
HT —4 | 30,1+14,5684] | 0.145+2,028] | 30.245+16,5964] | 1.98] | 30,245+14.6164] |  0,709+12] | 30.954+15,8164] | 30,954+138364]
HT 9| 18.9+9.1476] | 0.1+1,326] 19+10,4736] | 1.675] | 19+8.7986j 0,41+0.43] 19.41+9,2286j 19,4147 5536]

HT | 273+13.213] | 0,142+2,148] | 27.442+15,361] | 1429] | 27.442+13.932] | 0543+0.753] | 27.985+14,685] | 27,985+13.256]

10
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3.3. CHE PQ SAU SU CO
3.3.1. Ché d¢ sau sw c6 mdt to may nha may dién
Khi sy ¢ 1 t6 may nha may dién 3 may phat con lai s& phat 100% cong suat phat
dinh muc. Nhu vdy ton cong suat do nha may nhiét dién phat ra bang:
> Sruse = 200 +123,949] MVA
Téng cong suét ty dung trong nha may dién :
S Sus = 20+17,638] MVA
Cong suat chay vao cudn ddy ha ap ctia tram bién ting ap nha may dién:
Sh = X Sricse— X Suse = (200+123,949j) — (20 +17,638]) =180 +106,311j MVA

Ton that cong suat cua tram bién ap tang nha may dién:

. 2 2
AS _{3x0,12+%xo’52x(209,050) }j{g)xo’m%m,sxzog,oso }

125 3x100x125
=0,967 +19,711j MVA
Cong suét suat phat vao thanh gop cao ap cua tram bién ap tang ap nha may dién:
Sc =Su—ASea = (180-+106,311j) — (0,967 +19,711j) =179,033+ 86,6] MVA

Bdng 3.6 Théng sé cdc phan tir trong so do thay thé & ché @ sw cé 1 to6 mdy nha mdy

dién
Nhanh 2@ | 2009 | abumva) | Za©@ S(MVA)
ND-1 | 9,802+13,507] 1,670 0,07+0,48] | 0,935+21,75] 35+16,94]
ND_2 | 11,284+15,65] 1,922 0,07+0,48] | 0935+21,75 | 34+16.456]
ND—_7 | 9,925+13,766] 1,690 0,07+0,48] | 0935+21,75 | 36+17.424]
ND—6 | 6,391+8,864; 1,088 0,07+0,48] | 0,935+21,75 | 37+17,008]
ND -5 2.907+8.72] 1,279 0,07+0,48] | 0,935+21,75]

5-8 4,508+7,627] 0,970 35+16,94)
HT—8 |  10,5+11,025] 1285 | 0,084+056] | 0.72+17.4j 41+19,844,
HT—3 | 13,863+19,23] 2,361 0,07+0,48] | 0935+21,75 | 37+17.908]
HT—4 | 7,604+12,866] 1636 | 0084+056] | 0,72+174] 43+20,812]
HT—9 | 11,309+11,874j 1384 | 0,058+04) 1,07+27,95] 27+13,068]

HT—10 |  6,932+9,615] 1,181 0,07+0,48] | 0935+21,75 | 39+18.876]
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Bdng 3.7 Két qud tinh cdc thong sé ché dg sau sw c6 mot t6 mdy nha mdy dién

Nhanh S ASea Sc JQc/2 S ASs S Sn

ND-1 | 35+1694j | 0,177+2961j | 35177+19,901j | 2,021j | 35,177+17,88] 1,261+1,75] 36,438+19,63] | 36,438+17,609]

ND-2 | 34+16,456] | 0,171+2,821j | 34,171+19.277] | 2,326j | 34,171+16,951j | 1,357+1,882] | 35528+18,833] | 35528+16,507]

ND-7 | 36+17,424j | 0,183+3104j | 36,183+20,528j | 2,045j | 36,183+18,483] | 1,354+1,878] | 37,537+20,361j | 37,537+18,316]

ND-6 | 37+17,908] | 0,19+3252j 37,19+21,16] | 1,316j | 37,19+19,844j | 0939+1,302j | 38,129+21,146j | 38,129+19,83]

ND -5 1,548) | 26,963+12,963j | 0,222+0,666] | 27,185+13,629] | 27,185+12,081]
35+16,94j | 0,177+2,961j | 35,177+19,901]

5-8 1,174j | 8,246+4,27] 0,032+0,054j 8,214+4,216j 8,214+5,39)
HT_g | AL+19844] | 0197+3283) | 4L197+23127) | .. | 3539+16898) | 1385+1401) | 36725+18299] | 36.725+16,744]
HT-3 | 37+17,908] | 0,19+3252j 37,19+21,16] | 2,857j | 37,19+18,303] 1,968+2,73] | 39,158+21,033j | 39,158+18,176j
HT -4 | 43+20,812) | 0,209+3,555) | 43209+24,367] | 1,98] | 43,209+22,387j | 1488+2518] | 44,697+24,905] | 44,697+22,925]
HT-9 | 27+13,068) | 0,144+2,289) | 27,144+15357j | 1,675j | 27,144+13,682j | 0,864+0,907j | 28,008+14,589) | 28,008+12,914]
HT-10 | 39+18,876j | 0,217+3,884j | 39,217+22,76] | 1,429 | 39,217+21,331j | 1,142+1,584j | 40,359+22,915] | 40,359+21,486]
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3.3.2. Ché dd sau su co dirt mot mach 19 kép
Khi xét sy cd dut mot mach 16 kép ta khong gia thiét sy ¢ xép chdng nén ta chi
xét truong hop ngimg mot mach trén cac dudng diy nbi tir hé thong va nha may dén
cac phu tai khi phu tai cuc dai, va tat ca cac to may phat cia nha may dién van hanh
binh thuong, phat 85% cong suét dinh murc; riéng doan duong day lién lac ND —4 -9
— HT ta chi xét sy ¢ nang né nhat 1a dat mot mach doan NP — 4
Bing 3.8 Théng sé cdc phan tir trong so do thay thé ¢ ché dp sw co diet 1 mach

16 kép

Nhanh Z,(©) 20079 | adivay | 2@ S(MVA)
ND_1 | 19,604+27,193] | 0835 | 007+048] | 0,035+2L,75] 35+16,94]
ND_2 | 22568+3L304] | 0961 | 007+048 | 0,935+2175] | 34+16,456)
ND_7 | 10,849+27533] | 0845 | 007+048] | 0035+21,75] | 36+17,424]
ND_6 | 12,781+17,729] | 0544 | 007+048] | 0035+2L,75] | 37+17,908]
ND_5 | 5 814+17,441] 0,639 | 007+0.48] | 0.935+21,75]

5_8 4,508+7,627] 0,970 35+16,94)
HT—8 | 10,5+11,025] 1285 | 0084+056] | 0,72+17.4] 41+19,844,
HT—3 | 27,726+38,459] 1181 | 007+048] | 0035+2L,75] | 37+17,008]
HT—4 | 15208+25731] | 0818 | 0,084t056] | 0,72+174] 43+20,812]
HT—9 | 22,617+23,748] | 0692 | 0058+04j | L1,27+27,95] 27+13,068]

HT—10 | 13,863+19,23] 0590 | 0,07+0,48] | 0935+21,75 | 39+18,876]

Tinh todn dong cong suat twong tu nhu trong ché do phu tai cuc dai ta c6 bang )
liéu sau:
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Bdng 3.9 Két qua tinh cdc thong sé ché dd sau sw co dirt mét mach dwong day kép

Nhanh S ASea Sc JQc/2 S ASq S Sn

ND_1 | 35+16,94] | 0,177+2,961] | 35177+19,901j | 1,01j | 35177+18,891] | 2,583+3,583] 37,76+22,474] 37,76+21,464]

ND_2 | 34+16,456] | 0171+2,821] | 34.171+19.277] | 1,163] | 34,171+18,114j 2,79+3 87] 36,961+21,984] | 36,961+20,821]

ND_7 | 36+17,424] | 0,183+3,104] | 36,183+20,528] | 1,022j | 36,183+19,506] | 2,772+3,845] | 38,955+23.351] | 38,955+22,329)]

ND_6 | 37+17,908] | 0,19+3,252] 37,19+21,16] | 0,658] | 37,19+20,502j 1,005+2,642] | 39,095+23144] | 39,095+22,486]

NP -5 0,773j | 72,478+17,985j | 3,103+9,308j | 75,581+27,293] 75,581+26,52]
35+16,94] | 0,177+2,961j | 35,177+19,901]

5-8 1,174j | 36,783-0,846] 0,518+0,877] | 37,301+0,031j 37,301-1,143j
HT 8 41+19,844j 0,197+3,283j 41,197+23,127] 1,555] 4,414+21,244j 0,409+0,429j 4,823+21,673] 4,823+20,118j
HT—3 | 37+17,908] | 0,19+3,252] 37,19+21,16] | 1,429] | 37,19+19,731j 4,061+5,633] | 41,251425364] | 41,251+23,935]
HT—4 | 43+20,812] | 0,209+3555] | 43,200+24,367] | 0,99] | 43.209+23377] | 3,033+5132] | 46,242+28509] | 46,242+27519
HT—9 | 27+13,068] | 0,144+2.289] | 27,144+15357] | 0,837] | 27,144+14,52] 1,771+1,86 28,915+16,38] 28 915+15,543]

HT 10 | 39+18,876] | 0,217+3,884j | 39,217+22,76] | 0.714] | 39,217+22,046] | 2,319+3.217] | 41536+25263] | 41,536+24,549]
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3.4. TINH TOAN PIEN AP TAI CAC PIEM NUT CUA MANG DPIEN
3.4.1. Ché d6 phu tai cuc dai
Chon dién ap trén thanh cai cao ap hé théng 1a 121 kV (U = 121 kV)
a. Puong day ND—-5-8—-HT
Pién 4p trén thanh gdp cao 4p tram 8 bang:

U — U _ I:)I'-IT—B'RHT—8 + Q'HT—B'XHT—B
8 cs
U

(o]

U, =121 -1,481.10,5+2,138.11,025 120,934 KV
121
Dién 4p trén thanh gdp ha ap tram 8 quy vé cao ap bang:

P,.Rg, + Qg Xg,

Ug, = Uy - 0,
U, ~120,934— 41,113.0,72+22,567.17,4 117,442 KV
‘ 120,934
Pién 4p trén thanh gdp cao ap tram 5 bang:
U =U. + P5“—8'R5—8 + Q;—8'X5—8
5 8 U8
U, 120,934+ 42,684.4,508 +18,266.7,627 123 677 KV

120,934
Pién 4p trén thanh gop ha ap tram 5 quy vé cao ap bang:
PS'RSb + QS'XSb
U5
35,107.0,935+19,421.21,75
123,677

Di¢n &p trén thanh gép cao ap ciia nha may di¢n :

U, =U; -

U,, =123,677 - =119,996 kV

U — U + PI:ID75'R ND-5 + QIII\ID75'><ND75
N 5 U5
78,712.2,907 +36,884.8,72
123,677

U, =123,677+ =128,128 kV

b. Duong day ND —7
Dién 4p trén thanh gdp cao ap tram bién ap 7:
U7 - UN _ I:)IND—7 X IQND—7 +QIND—7 ><)(ND—7
UN
37,537x9,925+ 20,361x13,766
132,593

= 132,593 - = 123,033 kV
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Cong suat trudc tong tré tram bién ap 7 im :
So7 = Scr— ASor =(36,183+ 20,528 ) — (0,07 +0,48 ) = 36,113+ 20,048 ] MVA
Dién 4p trén thanh gdp ha ap tram bién ap 7 quy vé cao ap:
Por X Rz + Qpy X Xy
U7
36,113x 0,935+ 20,048 x 21,75
123,033

U7q = U7-

= 123,033 - =119,214 kV

Cc. Puwong day HT — 9
Dién 4p trén thanh gdp cao ap tram bién ap 9:
Ug = U - Pt o XRaur 9 ¥ Qur -9 X Xir g
U

cs

28,008x11,309 +14,589x12,537
121

=121 -

= 116,951 kV

Cong suat trudc tong tré tram bién ap 9 Zoo -
Sto = Sco— ASos = (27,144 +15,357 ) — (0,058+ 0,4 }) = 27,086 +14,957 ] MVA

Dién 4p trén thanh gdp ha ap tram bién ap 9 quy vé cao ap:

Ugg = U - Poo % Rbgl‘J"ng X Xpo
9
— 116,951 - 27,086x1,27 +14,957x 27,95 _ 113,082 KV
116,951

Tinh di¢n ap trén cac duong day con lai dugc thyc hién tuong tu.
Két qua tinh dién ap trén thanh gop ha ap cia cac tram da quy vé dién ap cao trong
ché do phu tai cuc dai cho trong bang sau:
Bing 3.10 Gid tri di¢n dp trén thanh gép ha dp quy vé cao dp trong ché dé phu tii cwe

dai
Tram
' 1 2 3 4 5 6 7 8 9 10
BA
U, (kV) 119,5 | 119,1 |108,8 | 111,6 | 119,9 | 120,8 | 119,2 | 117,4 | 113,0 | 112,4
a 64 06 9 89 96 8 14 42 82 07

3.4.2. Ché d¢ phu tai cuc tiéu
Tinh dién ap trén cac duong day con lai dugc thuc hién tuong tu nhu ché do
cuc dai vo1 U= 115 kV. Tinh toan twong tu nhu ché do cuc dai.
a. Puong day ND—-5-8—-HT
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Dién ap trén thanh gép cao ap tram 8 bang:

U — U _ I:)I'-IT—B'R HT-8 + Q'HT—8'XHT—8
8 cs
U

Cs

4,766.10,5-7,676.11,025
115

Pién 4p trén thanh gop ha ap tram 8 quy vé cao ap bang:
P,.Rg, + Qg X,

U, =115- =115,301 kV

Uy, = U, - U

U, ~115,301— 28,756.0,72+15,225.17,4 112 824KV

‘ 115,301
Dién 4p trén thanh gdp cao ap tram 5 bang:

U =U + Pr:—a'Rs—s + Q;—B'XS—S

5 8
8
U, ~115,301+ 24,145.4,508 + 20,807.7,627 117,621 KV

115,301
Pién 4p trén thanh gop ha ap tram 5 quy vé cao ap bang:
Ps R, + Qs Xs,
U5

U, =117,621 24,552.0,935+13,073.21,75 _115,008kV
! 117,621

Di¢n &p trén thanh gdp cao ap cia nha may dién :

Uy, =U; -

PND75 R ND-5 + QND75'XND75

U,=U,+ 0.
U, 117,621+ 49,163.2,907 +32,308.8,72 121231 kV
117,621

d. Puong day ND — 7
Pién 4p trén thanh gdp cao ap tram bién ap 7:

U, = Uy - Pp—7 XRyp 7+ Qyp -7 X Xyp 5
Uy
25,968x9,925+12,809x13,766

=121,231 -
121,231

= 117,651 kV

Cong suat trudc tong tré tram bién ap 7 im :
Sor =Scr— ASor =(25,325+13,9628 ) —(0,07+0,48 ) = 25,255 +13,4828 ) MVA
Dién 4p trén thanh gdp ha ap tram bién 4p 7 quy vé cao ap:
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Pz xRy +Qpy X Xy,

Uzq=U7- U,
= 117,651 - 25,255%0,935+13,483x 21,75 _ 114.958 KV
117,651
e. Puong day HT —9
Dién 4p trén thanh gdp cao 4p tram bién ap 9:
Ug = U - Phur o XRygnr oo+ Qur o X Xy g
UCS
- 115 - 19,41x11,3091-;59,229 x12,537 = 112,138 KV

Cong suat trudc tong trd tram bién ap 9 Zoo -
Sto = Sco— ASes = (19+10,4736 ) —(0,058-+0,4 ) =18,942+10,0736 j MVA

Dién 4p trén thanh gdp ha ap tram bién 4p 9 quy vé cao ap:

Ugq = Ug - Pog % RbQGQbQ X Xpg
9
= 112,138 - 18,942x1,27+10,074%x27,95 _ 109,413 KV
112,138

Két qua tinh dién ap trén thanh gop ha 4p cia cac tram da quy vé dién ap cao
trong ché d6 phu tai cuc tiéu cho trong bang sau:
Bing 3.11 Gid tri dién dp trén thanh gép ha dp quy vé cao dp trong ché dé phu tdi cuc
tiéu

Tram

1 2 3 4 ) 6 7 8 9 10
BA

Ug(KV) 115,1 | 114,8 | 106,6 | 108,4 | 115,0 | 116,0 | 114,9 | 112,8 | 109,4 | 108,9
! 97 97 31 79 08 88 58 24 13 69

3.4.3. Ché dj sau su co

Chon dién ap trén thanh cai cao ap hé théng 1a 121 kV (Ug = 121 kV). Ché d6
sau sy cd co thé xay ra khi ngimg mot t6 may phat, ngung mot mach trén cac dudng
day ndi tir cac ngudn cung cap dén cac ho tiéu thy. Trong phan nay chi xét trudng hop
su ¢d khi ngirng mot mach 16 kép. Tinh toan tuong tu nhu ché do cuc dai.

f. Duong diy ND—-5-8—HT
Dién 4p trén thanh gdp cao 4p tram 8 bang:

U — U _ I:)I'-IT—B'RHT—8 + Q'HT—B'XHT—B
8 cs
U

(o]
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4,823.10,5+21,673.11,025
121

Dién 4p trén thanh gdp ha ap tram 8 quy vé cao ap bang:
P,.Rg, + Qg Xg,

U8
41,113.0,72+22,567.17,4
118,607
Pién 4p trén thanh gdp cao ap tram 5 bang:

P5“—8'R5—8 + Q;—B'X5—8

U, =121- =118,607 kV

Ug, = Uy -

U,, =118,607 — =115,047kV

U =U, +

8
36,783.4,508-0,846.7,627
118,607
Pién 4p trén thanh gop ha ap tram 5 quy vé cao ap bang:

I:)5'R5b + QS'XSb
U5
35,107.0,935+19,421.21,75

U, =119,951- 119.951 =116,156kV

Di¢n &p trén thanh gdp cao ap cia nha may dién :

U, =118,607+ =119,951 kV

U, = U, -

U — U 4 PND75'R ND-5 + QIII\ID75'XND75
N 5

U5
U, 119,951+ 72,478.5,814+17,985.17,441 _126,079 KV
119,951
g. Duwong day ND -7
Pién 4p trén thanh gdp cao ap tram bién ap 7:
U7 - UN _ PIND—7 ><RND—7 +QIND—7 ><)<ND—7
UN
= 126,079 - 38,955x19,849 +23,351x 27,533 _ 114,847 KV
126,079

Cong sut trude tong tré tram bién ap 7 im :
St =Scr— ASer = (36,183+20,528)—(0,07+0,48j) = 36,113+ 20,048 ] MVA
Dién 4p trén thanh gdp ha ap tram bién 4p 7 quy vé cao ap:

Py xRy, + Qpy X Xy
U7

U7q = U7_
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36,113x 0,935+ 20,048x 21,75

= 114,847 -
114,847

= 110,756 kV

h. Puong day HT — 9
Dién 4p trén thanh gdp cao ap tram bién ap 9:

Ug = U - Phr o XRgnr oo+ Qur -9 X Xy g
9 cs
UCS

28,915%x 22,617 +16,38x 23,748
121

=121 -

= 112,38 kV

Cong suat trudc tong trd tram bién ap 9 Zus :

Sto = Sco— ASus = (27,144 +15,357 })— (0,058 + 0,4 j ) = 27,086 +14,957 | MVA

Dién 4p trén thanh gdp ha ap tram bién ap 9 quy vé cao ap:

Ugq = Ug - Pog % Rbgl‘J"ng X Xpg
9
= 112,38 - 27,086x1,27 +14,957x 27,95 _ 108,354 KV
112,38

Két qua tinh dién 4p trén thanh gop ha 4p cia cac tram da quy vé dién ap cao
trong ché do sau su c¢d cho trong bang sau:
Bing 3.12 Gid tri dién dp trén thanh gdp ha dp quy vé cao dp trong ché dé sw cé

Tram
BA 1 2 3 4 5 6 7 8 9 10
Ug(KV) 111,4 | 110,1 | 98,8 | 105,0 | 116,1 | 114,7 | 110,7 | 115,0 | 108,3 | 107,5
q 14 39 04 45 56 85 56 47 54 82

3.5. CHON PAU PHAN AP CAC MAY BIEN AP
3.5.1. May bién ap ha ap

Pién ap 1a mot trong nhitng chi tiéu chat luong dién ning quan trong. NO anh
huong nhiéu dén chi tiéu kinh té va k¥ thuat cta cac ho tiéu thu. Cac thiét bi dién chi
c6 thé lam viéc tdt trong nhitng trudng hop dién ning c6 chat luong cao.

Chat luong dién nang duoc danh gia thong qua cac chi tiéu vé do léch dién ap, do
dao dong dién ap , sy khong ddi xtimg va khong sin. Trong d6 chi tiéu vé do 1éch dién
ap la chi ti€u quan trong nhat. Dé dam bao duoc do 1éch dién ap ¢ cac ho tiéu thu
trong pham vi cho phép ta can phai tién hanh diéu chinh dién ap theo céc cach sau:

+ Thay ddi dién ap cac may phat trong nha may dién.

+ Thay dbi ty s6 bién trong cac tram bién ap (chon dau diéu chinh cua
cac may bién ap)

+ Thay d6i cac dong cong suit phan khang truyén tai trong mang dién .
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Thuc té cho thay thi ddi v6i nhitng mang dién 16n khong thé diéu chinh dién ap
bang cach thay ddi dién 4p tai nha may dién, va thay déi cac dong cong suit phan
khang trén duong day ciing khong thé dap tmg dugc nhu cau vé diéu chinh dién ap vi
cac 1y do khac nhau nhu: Do on dinh cac hé théng, van hanh phuc tap va von dau tu
cao. Do d6 phuong phép diéu chinh dién ap cua cac may bién ap trong cac tram bién
ap duoc dung rong rai dé diéu chinh dién ap.

Yéu cau diéu chinh dién ap duogc phan thanh 2 loai:

+ Yéu cau diéu chinh dién 4p thuong:
Pién ap yéu ciu trén thanh gop ha ap cia may bién 4p trong tinh trang van hanh
binh thuong phai thod méan cac yéu cau vé do léch dién ap trong cac ché do:
- Phu tai cuc dai : AUgp max% > 2,5%
- Phu tai cuc tiéu: AUgp min% < 7,5%
-Chéddoswcd : AUgs% > - 2,5%
+ Yéu cau diéu chinh dién ap khac thuong:

Pién ap yéu cau trén thanh gop ha ap cia may bién 4p trong tinh trang van hanh

binh thuong phai thod min cac yéu cau vé do léch dién ap:
- Phy tai cyc dai : AUgp max% = 5%
- Phu tai cuc tiéu: AUgp min% = 0%
-Ché do sucd : AUgps% =0 - 5%

Viéc diéu chinh dién ap duoc tién hanh theo cac bude sau:

- Tinh dién 4p trén thanh gbp ha 4p cua cac tram quy vé phia cao 4p trong cic
ché do.
- Tinh céc gia tri dién ap yéu cau trén thanh goép ha ap cua cac tram trong cac
ché do.
Uyci = Udm + Uicp(yo- Udm
- Tinh dién 4p dau diéu chinh.
Uige = Uiq'Uhdm
Ui
Trong d6 : U 1a dién 4p trén thanh gop ha ap quy d6i vé phia dién ap cao cia
cac tram & ché do i.
Ta c6: Upgm = 1,1.Uq4,, = 1,1.35 = 38,5 kV
- Chon dau diéu chinh gin nhét.
Dién 4p cta dau tiéu chuan duoc tinh theo:

n.e%.U
Uitc = Ucdm + 100 o
Trong d6 n :S6 tht tu tiéu chan da chon.
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¢% : Pham vi diéu chinh giita 2 dau diéu chinh lién tiép.
Ucdm : Pi€n 4p dinh mure cao (115 kV).
- Tinh cac gia tri thuc cua dién &p trén thanh gop ha ap :

U, = Uiq XU
Utc
- Kiém tra d¢ léch dién ap thuc :
U,-U

dm
Céc tram déu dung cadc MBA c6 pham vi diéu chinh dién ap 1a +9x1,78% c6 Uggn
=115kV; Upgm = 1,1. Ugn = 1,1x10 = 11 kV.

Bing 3.13 Cic ddu diéu chinh di¢n dp tiéu chudn ciia MBA cé diéu dp dwdi tai

n 0 1 2 3 4 S) 6 7 8 9
Ue |115]117,05 119,10 | 121,15 | 123,20 | 125,25 | 127,30 | 129,35 | 131,40 | 133,42

n 0 -1 -2 -3 -4 -5 -6 -7 -8 -9
Ue |[115]112,95 | 110,90 | 108,85 | 106,80 | 104,75 | 102,75 | 100,65 | 98,60 | 96,55

May bién 4p khong c6 diéu ap dudi tai co 5 dau ra diéu chinh. Twong tGng thir tu
cac dau diéu chinh tiéu chuén 1a tir 0 — 4. V&i d6 1éch dién ap cua ctia mdi dau diéu
chinh 13 2,5%U -

Viy pham vi diéu chinh dién 4p ctia may bién ap 1a +2x 2,5%U_, . Tur do ta tinh
duoc cac gia tri dién ap twong Gmg véi cac dau diéu chinh tiéu chuan ciia may bién ap
khong diéu ap dudi tai.

Bing 3.14 Cdc dau diéu chinh tiéu chudn ciia MBA khéng diéu dp dudi tii

n -2 -1 0 1 2
U (KV) 109,25 112,125 115 117,875 120,75
Bing 3.15 Yéu cau vé diéu chinh dién dp va loai phu tdi
Phu tai 1|23 |4]|5]6]|7]|s8 10
Loai ho phu tai I I I I I I I I I
D6 tin cdy yéu cau KT | KT | KT | KT | KT | KT | KT | KT | KT | KT

D0 1éch dién ap trén thanh cai ctia tram phai thod man diéu kién :

- Ché d6 phu tai cuc dai:
UyC max = Udm + Ucp max%. Udm = 35 + 5%.35 = 36,75 kV
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- Ché d6 phu tai cyc tiéu:
Uye min = Udm + Uep min%0. Ugm = 35+ 0%.35 =35 kV
- Ché do su ¢ :
Uycse = Uam + Ucp 5c%0. Ugm = 35 + 5%.35 = 36,75 KV
a. Phu tai I
+ Ché d6 phu tai cuc dai:
Pién 4p tinh toan cta dau diéu chinh cia may bién 4p dugc xac dinh theo cong
thure:

U _ quax'Uhdm 2119,564><36,75
dc max U 36’75

yC max

Chon dau diéu chinh tiéu chuan n = 6 = Ugmax = 127,3 kV.
Pién 4p thyc trén thanh gop ha ap bang:

Ugmax-Unam _ 125,258% 38,5

=125,258 kV

U, = — =36,16 kV
U ¢ e 127,3
Do 1éch dién ap trén thanh gop ha ap bﬁmg:
AU, =Y =Y 0006 - 36’136—_35x100% —3,314%

dm

+ Ché d6 phu tai cuc tiéu:
Dién 4p tinh toan cta dau diéu chinh ctia may bién ap bang:
 Ugmin XUy 115,197x38,5

dcmin = 126, 717 kV
Uyc min 35
Chon n =6 = Umin = 127,3 kV.
Di¢n 4p thuc trén thanh gép ha ap cé gia tri:
U, .., xU
U, =-—amn XYham _ 126,717x38,5 34,84 kV
U min 127,3
Do 1éch dién ap béng:
AU, = Yo =Yan 10006 = @ x100% = —0,457%

dm
+ Ché d6 sau su co:
Dién 4p tinh toan ctia dau diéu chinh ciia may bién ap bang:
U — qucXUhdm :111,414><38,5
dc sc U 36’75

ycsc

Chonn =1 = Umin = 117,05 kV.
Dién &p thuc trén thanh gdp ha ap co6 gia tri:

=116,719 kV
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Ugee X Upgn _ 116,719%38,5

U, = 36,646 kV
U... 117,05
Do 1éch dién ap béng:
AU, ==Y 000, - wxm% = 4,703%

dm

Vay céc dau da chon thod man yéu cau di€u chinh dién ap khac thuong.

Tinh toan tuong ty cho cac TBA3, TBA2, TBA4, TBAS, TBA6, TBA7, TBAS,

TBA9. Két qua tinh toan dugc cho & bang:
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Bing 3.16 Théng sé cdc tram bién dp khi sir dung MBA cé diéu dp dudi tii

Trambiéndp | 1 2 3 4 5 6 7 8 9 10

U, (KV) | 119,564 | 119,106 | 108,89 | 111,689 | 119,996 | 120,88 | 119,214 | 117,442 | 113,082 | 112,407

o U | 125,258 | 124,778 | 114,075 | 117,008 | 125,71 | 126,636 | 124,891 | 123,034 | 118,467 | 117,76
C:;SQ n 6 5 0 1 6 6 5 4 2 2
U 1273 | 12525 | 115 | 117,05 | 127,3 | 1273 | 12525 | 1232 | 1191 | 1191

Unron 36,16 | 36,611 | 36,454 | 36,737 | 36,291 | 36,558 | 36,645 | 36,701 | 36,555 | 36,336

AUnay (%) | 3,314 | 4,603 | 4154 | 4963 | 3,689 | 4451 | 47 | 486 | 4443 | 3817
Trambiéndp | 1 2 3 4 5 6 7 8 9 10

Ug(KV) | 115,197 | 114,897 | 106,631 | 108,479 | 115,008 | 116,088 | 114,958 | 112,824 | 109,413 | 108,969

o U | 126,717 | 126,387 | 117,294 | 119,327 | 126,509 | 127,697 | 126,454 | 124,106 | 120,354 | 119,866
01;;:@ n 6 6 1 2 6 6 6 5 3 2
Ui 1273 | 1273 | 117,05 | 1191 | 1273 | 1273 | 127.3 | 12525 | 121,15 | 119.1

Uonin 34,84 | 34,749 | 35,073 | 35,067 | 34,782 | 35,109 | 34,767 | 34,68 | 34,77 | 35225

AUnn (%) | -0,457 | -0,717 | 0,209 | 0,191 | -0,623 | 0,311 | -0,666 | -0,914 | -0,657 | 0,643
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Ché d@o su
cO

Tram bién

ip 1 2 3 4 3) 6 7 8 9 10
U, (kV) |111,414 110,139 | 98,804 | 105,045 | 116,156 | 114,785 | 110,756 | 115,047 | 108,354 | 107,582
Udese 116,719 | 115,384 | 103,509 | 110,047 | 121,687 | 120,251 | 116,03 | 120,525 | 113,514 | 112,705
n 1 1 -5 -2 4 3 1 3 0 -1
Uscese 117,05 | 117,05 | 104,75 | 110,9 | 123,2 | 121,15 | 117,05 | 121,15 115 112,95
Ussc 36,646 | 36,227 | 36,315 | 36,467 | 36,299 | 36,477 | 36,43 | 36,561 | 36,275 | 36,67
AUg (%) | 4,703 | 3506 | 3,757 | 4,191 | 3,711 4,22 4,086 4,46 3,643 | 4,771
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CHUONG IV: TINH TOAN CAC CHI TIEU KINH TE KY

THUAT CUA MANG PIEN
4.1. VON PAU TU XAY DUNG MANG PIEN
Téng cac von dau tu xay dung mang dién duoc xéac dinh theo cong thic:
K=>K+K,
Trong do
> K: tong von dau tu xay dung cac duong day.
K¢ von dau tu xdy dung cac tram bién ap.
Theo chuong 5 ( bang 5.1 ) ta di tinh duoc tong vén dau tu xay dung cac duong
day:
> K =1645402,8x10° d
Trong hé théng dién thiét ké c6 9 tram ha ap, 9 tram c6 2 may bién ap do do von
dau tu cho cac tram ha ap:
Ki=1,3x1,8x22.10° + 1,3x 7x 1,8x29.10° + 1,3x 2x 1,8x 36.10°
=627,12.10° d
Do d6 t6n von dau tu dé xay dung mang dién:
K=Y K +K;=1645402,8x10° + 627,12x 10° = 2272522,8x 10° dong

4.2. TON THAT CONG SUAT TAC DUNG TRONG MANG DIEN
Té6n that cong suit tac dung trong mang dién gém co ton that cong suit trén duong
day va ton that cong suat tac dung trong cac tram bién ap & ché do phu tai cuc dai.
Theo két qua tinh toan & chuong 7 (bang 7.2) ta co:
- Tong ton that cong suat tac dung trén cac dudng day:
APy= 14,742 MW
- Téng ton that cong suat tic dung cila cac tram bién ap:
> APgaj = 1,855 MW
Nhu vay tong ton that cong suat tic dung trong mang dién:
AP = APy + > APgai= 14,742 + 1,855 = 16,597 MW
Tén that cong suat tac dung trong mang dién tinh theo phan tram (%):
AP 100=22997 1009 = 5,045%
D Prax 9
4.3. TON THAT PIEN NANG TRONG MANG DPIEN
Tong ton that dién ning trong cac tram bién ap xac dinh theo cong thirc sau:

2
AAg, = NAP,t+~AAP, [Sm—j X T
n

dm

AP(%) =
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Trong do
©— thoi gian t6n that cong suat 16n nhat
t — thoi gian cdc may bién ap lam viéc trong nam.
Boi vi cac may bién ap van hanh song song trong ca nim cho nén t = 8760 h.
Thoi gian t6n that cong sudt 16n nhat c6 thé tinh theo cong thirc sau:
7= (0,124 + Trmaxx 10%)?x 8760 = (0,124 + 5000x 10)?x 8760 = 3410,934 h
Ta c6 ton that dién ning trong cac tram bién ap trong bang sau:

Tram BA 1 2 3 4 5 6 7 8 9 10
AAgpai(MW | 978,3 | 957,7 | 1021,2 | 1161,5 | 978,3 | 1021,2 | 999,4 | 1122,8 | 802,7 | 978,3
h) 35 68 58 44 35 58 98 64 06 35
Y AAga(M
10021,901
Wh) 0021,90

Tong ton that dién nang trén duong diy xac dinh theo cong thirc sau:
Y AAG= APgxt = 14,742x3410,934 = 50283,989 MWh
Viy tong ton that dién ning ctia mang dién la:
AA =Y AApa + Y AA4 =10021,901+ 50283,989 = 60305,890 MWh
Téng dién nang cac hd ti€u thu nhan dugc trong nam:
A = 3 Praxx Tmax = 329x 5000 = 1645x 10° MWh
Tén thét dién nang trong mang dién tinh theo phan tram (%):

AA 60305,890

AA(%) = =2 %100 = — x100 = 3,666%
A 1645.10

4.4. TINH CHI PHI GIA THANH

4.4.1. Chi phi van hanh hang nadm
Céc chi phi van hanh hang nam trong mang dién dugc xac dinh theo cong thurc:
Y = avng. ) K +anKi+ AAc
Trong do
ayng: hé s6 van hanh dudng day (ayg = 0,07)
aynt: hé $b van hanh cac thiét bi trong tram bién ap (aypt = 0,10)
c: gia thanh 1 kWh dién nang ton that.
Nhu vay:
Y =0,07x 1645402,8x10° + 0,1x 627,12x10° + 60305,890x 10°x 1500
= 268,349x 10° ddng
4.4.2. Chi phi tinh toan hang nam
Chi phi tinh todn hang ndm dugc x4c dinh theo cong thirc:
Z=axK+Y
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Trong do
. hé $b dinh muc hi¢u qua cua cac von dau tu (ax = 0,125).
Do d6 chi phi tinh toan bang:
Z =0,125x 2272522,8x10° + 268,349x 10°
= 552,414x10° &
4.4.3. Gia thanh truyén tai dién ning
Gia thanh truyén tai dién nang duoc xac dinh theo cong thic:
poY _208349x10° 100150 ¢/ kwh
A 1645x10
4.4.4. Gia thanh xdy dung 1 MW céng suit phu tii trong ché do cuc dai
Gi4 thanh xay dung 1 MW cong suét phu tai duoc xac dinh theo biéu thuc:
K 2272522,8.10°

K, = = =6,907.10° d/ MW
" D P 329

Két qua cac chi tiéu kinh té - k¥ thuat ciia hé thong dién thiét ké duoc tong hop

dudi bang 9.1 sau:

Bing 4.1 Cdc chi tiéu kinh té - ki thudt ciia hé thong dién thiét ké

Céc chi tiéu Pon vi Gia tri
A A A ) s . . 329
. Tong cong suat phu tai khi cyc dai MW
. Tong chiéu dai duong day km 620,92
4 0 At ¢4 : 608
. Tong cong suat cac MBA ha ap MVA
. Tong von dau tu cho mang dién 10° d 2272,523
. Tong vén dau tu vé dudng day 10° d 1645,4028
. Tong vén dau tu vé cac tram bién ap 10° & 627,12
. Téng dién nang cac phu tai tiéu thu MWh 1645
. AUmath % 8,366
. AU paxsc % 13,397
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16,597

10. Tong ton that that cong sudt AP MW

11. Tong ton that cong sudt AP % 5,045
12. Tong ton that dién niang AA MWh 60305,890
13. Tong ton that dién ning AA % 3,666
14. Chi phi van hanh hang ndm 10° & 552,414
15. Gia thanh truyén tai dién nang 3 d/kWh 268,349
16. Gia thanh xay dung 1 MW cong suat phu tai khi cuc dai 10° &/MW 163,130

84




KET LUAN
Thong qua d6 an “Thiét K& Mang Luéi Pién” em d3 cb ging dé hoan thanh dd
an cua minh. Trong pham vi dd an tt nghiép em da thuc hi¢n cac cong viéc nhu sau:

1. Hoan thanh thiét ké mang lu6i dién cao ap.

+ Phan tich va tinh toan can bang cong suat.

+ Pua ra phuong cic phuong an va chon ra cac phuong an tdi wu cung cap dién va

may bién 4p trong tram ctia mang dién.

+ Phan tich cac ché d6 van hanh cac phuong phap diéu chinh dién ap trong mang

dién.

+ Tinh toan cac chi tiéu kinh té k¥ thuat cia mang dién.

2. Pay 1a dip cho em duoc rén luyén k¥ ning tinh toan von rat con han ché cua

minh ngay cang dugc tot hon.

Trong qué trinh hoc tap va 1am dd 4n mac du di c6 rat nhiéu ¢ gang nhung khong
sao tranh khoi nhitng thiéu s6t du 16n hay nho. Nhung bu lai em d nhan dc sy giap
d& cuia thay co va cac ban trong 10p, va dic biét 1a thay Nguyén Poan Phong da tan
tinh hudng dan va chi bao cho em nhiing vudng mac trong sudt qua trinh thyuc hién do
an.

Va cubi cung em xin chan thanh cam on cac thay, ¢6 da tan tinh gitp d& em hoan
thanh do 4n cta minh!

Hai Phong, ngay.....thang....nam 2020

Sinh vién

Luu Duy Khiem
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