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Bang 1. Cac so'liéu cua phu tai

Céc thong s6 Cac ho tiéu thu

1 2 3 4 5 6
Phu tai cuc dai (MW) 25 18 35 28 25 25
Hé sO cong suat 0,9
Mirc dam bao cung cap dién I I I I I I
Yéu cau diéu chinh dién ap 8Umax = 5%); 8Umin = 0%; 8Usc = 5%
Thdi gian st dung cong suat cuc dai (h) 5500
bién ap dinh mic ludi dién ha ap (kV) 22 22 22 10 10 10

Ghi chul: §Upax, 8Upmin, 8Usc — tuong ting 13 dé léch dién dp so vidi dién dp dinh muc trong ché dé max, ché dé min va ché dé

sau su’ cd mot phan tur (tinh theo % dién dp dinh muc cua mang).

Phu tai cuc ti€u bang 50% phu tai cuc dai.
Hé s6 cong sudt trung binh trén thanh gop cao ap cia ngudn dién bang 0,85.
Hé s6 dong thai m = 1.
Gia 1 kWh dién nang tn that: 1500 déng/kWh
5. Nhiém vu thiét ké
a. Phan tich ngudn va phu tai. Can bang cong sudt trong hé thdng dién.
b. Chon phuaong an hgp ly vé kinh té - k§ thuét (chon tiét dién day dan theo khoang chia kinh
té).
c. Chon s0 lugng va céng suat cla may bién ap trong tram giam ap. V€ sd d6 ndi day chi tiét cua
mang dién.
d. Tinh toan cac ché d6 van hanh cia mang dién va chon phuadng thirc diéu chinh dién ap phu hgp
vGi yéu cau cua cac phu tai (yéu cau sif dung phan mém).
e. Tinh cac chi tiéu kinh t& - ki thuét tdng hgp clia mang dién thiét ké.

Ngay nhan dé: Ngay hoan thanh:

CAN BO HUONG DAN

PHAM NANG VAN
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PHU LUC

Bang PL1-Thong so ky thuat cua day nhom 16i thép ACSR

Tiét dién tinh todn cita  Budng kinh tinh
Tiét dién dinh day dan, mm? todn, mm Dién trd khi Dong dién cho phép

, 5 = AL A o0 o e
muc, mm Phan nhdm  L&i thép ([j)gr;: L5i thép nhiét do 20°C, Q  khi dat ngoai trai, A

25 22,8 3,8 6,6 2,2 1,38 135

35 36,9 6,2 8,4 2,8 0,85 170

50 48,3 8,0 9,6 3,2 0,65 220

70 63,0 11,3 11,4 3,8 0,46 275

95 95,4 15,9 13,5 4,5 0,33 335

120 115 22,0 15,2 6,0 0,27 360

150 148 25,6 17,0 6,6 0,21 445

185 181 34,4 19,0 7,5 0,17 515

240 238 43,5 21,6 8,4 0,132 610

300 295 56,3 24,2 9,6 0,107 700

400 396 72,2 28,0 11,0 0,080 800

Bang PL2-Thong so0 ky thuat cia may bién ap ba pha hai cuon day 110 kv

Sdm UCdm UHdm UN APN APo Io RB XB AQo
MVA kv kv % kW kW % Q Q kVAr
16 115 38,5(23,5/11) 10,5 85 21 0,85 4,38 86,7 136
25 115 38,5(23,5/11) 10,5 120 29 0,8 2,54 55,9 200
32 115 38,5(23,5/11) 10,5 145 35 0,75 1,87 43,5 240
40 115 38,5(23,5/11) 10,5 175 42 0,7 1,44 34,8 280
63 121 38,5(23,5/11/10,5) 10,5 260 59 0,65 0,87 22 410
(115)
80 121 10,5 10,5 315 70 0,6 0,65 17,3 480

Bang PL3-Von dau tu cho duong day 110 kV sir dung cot thép
Day dan  Gia tién 1 mach (triéu dong/km)

ACSR-70 2000
ACSR-95 2038
ACSR-120 2256
ACSR-150 2420
ACSR-185 2503
ACSR-240 3145

Ghi cha: Von dau tu’ cda duong déy hai mach cung mot cdt bang vén dau tu’ cua duong ddy mot mach
nhan vdi hé sé'1,6.
Bang PL4-Von dau tu cho tram bién ap 110 kV (May bién ap coé diéu ap dudi tai)

Cong suat 1 may bién ap trong tram (MVA) VOn dau tu tram 1 may bién ap
(ty dong)
63 45
40 36
32 29
25 22
16 15

Ghi cha: Vén déu tu cda tram gém hai mdy bién dp bang vén dau tu cua tram mot may bién dp nhan
Vol hé s6'1,8.
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PO AN 1I- THIET KE LUOI PIEN PHAM HUY HUNG KTP02-K60

LOI CAM ON

Em xin tran trong guri 10i cam on chan thanh dén thay ThS. Pham Ning Vin, ngudi da tan
tinh hudng dan, sira chita va nhan xét dé em c6 thé hoan thanh d6 an. Qua qua trinh thuc
hién do an ban than em da hoc duogc rat nhiéu kién thirc va kinh nghi¢m quy bau.

Tuy em da rat c6 ging dé hoan thanh dd 4n nhung chic chin s& con nhiéu thiéu sot can
dugc diéu chinh va bd sung. Em rat mong nhan dugc v kién dong gop thém tur thay dé do
an ngay cang hoan thién.

Sinh vién thuc hién

Pham Huy Hung
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1 PHAN TICH HE THONG DPIEN CAN THIET KE. CAN BANG CONG
SUAT

1.1 Phan tich dic diém ctia ngudn va phu tai

1.1.1 So dé mit bang ciia mang dién

6
®
4
®
5 1
® o
3 2 %
® )

Hinh 1.1 So d6 mit bing ngudn va phu tai
1.1.2 So liéu vé nguodn cung cip

— Mang luéi ¢ 1 ngudn cung cap dién ( thanh cai cao ap hodc tram bién ap trung
gian)
— Nguon dién cung cap du cong suit tic dung cho phu tai.
— Haé s6 cong suét trung binh trén thanh gop cao ap ciia ngudn dién bang 0,85
— Dién ap van hanh
+ Ché do phu tai cuc dai: 110% dién 4p dinh muc
+ Ché d6 cuc tiéu: 105% dién ap dinh muc.
+ Ché d6 su cd: 110% dién ap dinh muc.
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1.1.3 S6 liéu vé phu tai

Céc thong sb

Cac ho tiéu thu

1 2 3 4 5 6
Phu tai cuc dai (MW) 25 18 35 28 25 25
Heé s6 cong suat 0,9
Mirc dam bao cung I I I I I I
cap dién
Yéu cau diéu chinh oU,..=5% , oU,, =0%,0Usc=5%
dién &p
Thoi gian sir dung 5500
cong suat cuc dai (h)
bi¢n 4p dinh muc 22 22 22 10 10 10
luoi dién ha ap (kV)

— Phu tai cyc tiéu bé“tng 50% phu tai cuc dai.

— Heé s dong thoi m = 1.

— Phu tai khong tang trudng theo thoi gian.

— Tinh toén cac phu tai
+ Phutail

O, =P - tan@ =25.tan(25,8419) =12,108 MV Ar

P =50%.tan p =50%.25=12,5MW

Q... =P, .tanp=12,5.tan(25,8419) = 6,054 MVAr
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Tinh todn tuong tu ta c6 bang 1.1:

Bang 1.1 Gid tri cong sudt ciia cdc phu tdi

Phu MAX MIN

tai
P,MW | Q,MVAr S, MVA P,MW | Q,MVAr S, MVA

1 25 12,10805262 | 25+12,108052621 12,5 6,05402631 | 12,5+6,054026311

2 18 8,717797887 | 18+8,717797891 9 4,35889894 | 9+4,358898941

3 35 16,95127367 | 35+16,951273671 17,5 8,47563683 | 17,5+8,475636831

4 28 13,56101894 | 28+13,561018941 14 6,78050947 | 14+6,780509471

5 25 12,10805262 | 25+12,108052621 12,5 6,05402631 | 12,5+6,054026311

6 25 12,10805262 | 25+12,108052621 12,5 6,05402631 | 12,5+6,054026311

1.2 Céan bang cong suit tac dung

— Mot dic diém rat quan trong ctia hé théng dién 13 truyén tai tirc thoi dién nang tir cac
nguodn dén cac ho tiéu thu va khong thé tich trir dién nang. Tinh chat nay xac dinh
dong bo clia qua trinh san xuét va tiéu thu dién néng

— Thuc hién trong ché do phu tai cuc dai, phan anh tan sb trong hé théng dién. Can bang
cong suat tac dung duoc thuc hién trong cac nha may dién bang cach sir dung bo diéu
toc.

—  Tai mdi thoi diém trong ché do xéc l1ap cua hé théng, cac nha may cua hé théng can
phai phat cong suat bang véi cong suét ctia cac ho tidu thy bao gom ca cong suét ton
that trong ludi dién. Nghia 13 cAn phai thuc hién dang su can bing giita cong suit phat
va cong suat tiéu thu.

— Ngoaira dé dam bao cho hé théng van hanh binh thuong, can phai co du trir nhét dinh
clia cong suat tac dung trong hé thdng. Dy trit trong hé thong dién 1a mot van dé quan
trong lién quan dén van hanh ciing nhu su phat trién cta hé thong.

— Phuong trinh cén bang cong suat tac dung trong hé théng:

PNDZP _mz ptmaxz
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Trong do:
6 , , ,
sztmax : Tong cong suat cua cac phu tai trong ché do cuc dai
i=1

AP : Ton that cong suit trong luéi dién
, 6
Khi tinh so bd lay AP= 5%(m. D P, . )
i=1
m : Hé s6 dong thoi
Do do téng cong suat cua cac phu tai & ché do cuc dai:

6

+P

ZPptmax = Pptmaxl + PptmaxZ + Pptmax3 pt max 4 + PptmaxS + Pptmaxé

i=1
=25+ 18+35+28+25+25=156 MW

Téng ton that cong sut tac dung cua ludi dién khi tinh so bg:
6
AP=5%(m. Y P, . )=5%.156=7,8 MW
i=1
Téng cong suat yéu cau cua ludi dién:
6
Pyc=m>Y P, . +AP=1638MW
i=l1

Vay tong cong sudt cia ngudn phai 16n hon 163,8MW
1.3 Céan bang cong suit phan khing

— Cac ho tiéu thu khong chi tiéu thy cong suat tac dung ma con tiéu thu ca cong suat
phan khang.
— Biéu thirc cin bang cong sut phan khang:

6
QND 2 ch = mz th max i + AQMBA + AQL - QC
i=l1

Trong do:
6 ) ‘
Zthmaxi : Cong suat phan khang yéu cau cua phu tai

i=1

AQ, s Tén that cong suat phan khang trong may bién ap
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AQ, : Tén that cong suat phan khang trong ludi dién
AQ.: Cong sudt phan khang do duong day sinh ra
— Do chua c6 mang dién nén léy so bo:
AQ s = 15%.(m.Z61:thmaX)
0, =00,

Cong suit phan khang cta ngudn:
Owp =P yp-tang,,, =101,514MVAr

— Tong cong suat phan khang cua céc phu tai trong ché d§ max:
6
Zthmax = pt max 1 + thmax2 + thmax3 + thmax4 + thmaxS + thmaxG
i=1

=175,549 MV Ar
Tong ton that trong mdy bién ap:

6
AQyp =15%(m. Y0, i) = 11,332MVAR
Vay téng cong Suit yéu cau cua cac ho tiéu thu:

6
0, =D Qe + A0y, =75,549+11,332 =86,881MVAr

i=1

Ta thay cong suat phan khang do ngudn cip 16n hon cong suit phan khang yéu
ciu cta cac ho tiéu thu do d6 ngudn cung cap di cong suat phan khang cho mang
dién va khong can bu.

2 LUA CHON PHUONG AN HOP LI VE KINH TE KI THUAT
2.1 Néu cac phuwong an luédi dién
2.1.1 Nguyén tic thanh lap phwong an lwéi dién

— Tinh toan lya chon phu:orng an cung cap dién ho*p Iy phai dua trén nhiéu nguyén tic,
nhung nguyen tac chu yéu va quan trong nhat cta cong tac thiét ké mang dién 1a
cung cap dién kinh té véi chat lugng va dg tin cay cao. Muc dich tinh toan thiét ké
12 nham tim ra phuong 4n phu hop. Lam dugc diéu d6 thi van dé dau tién can phai
giai quyét 1a lya chon so d6 cung cip dién. Trong d6 nhitng coéng viéc phai tién hanh
ddng thoi nhu lua chon dién ap lam viéc, tiét dién day dan, tinh toan cac thong sb
k¥ thuat, kinh té ...

— Trong qué trinh thanh 1ap phuong an néi dién ta phai cha ¥ téi cic nguyén tic sau
day: Pam bao do tin cdy theo yéu cau. Mang dién phai ¢dam bao tinh an toan cung
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cfip dién lién tuc, murc d6 ddm bao cung cfip dién phu thudc vao ho ti€u thu. bBdi voi
phu tai loai I phai dam bao cip dién lién tuc khoéng duoc phép gian doan trong bat
ctr tinh hudng nao, vi vy trong phuong an nbi day phai c6 duong diy du phong (2
duong day doc lap: 2 duong day song song hodac mach vong kin).

— Pam bao chit lugng dién nang (tén sb, dién ap, ...)

— Chi tiéu kinh té cao, vn dau tu thap, ton that nho, chi phi van hanh hang nim nho.

— DPam bao an toan cho ngudi va thiét bi. Van hanh don gian, linh hoat va c6 kha ning
phat trién.

2.1.2 Cac phwong an

Két hop vé6i viéc phan tich ngudn va phy tai & trén nhan thiy: c6 6 phu tai déu 1a ho loai I,
yéu cau do tin cay cung cip dién cao. Do d6 phai str dung cac bién phap cung cip dién nhu:
16 kép, mach vong. Tt phuong phép trén ta 1ap dugc cac phuong an nhu sau

— Phuong an 1

‘6
4 25 + 1:',197i
28 +13,561i 35 ?{\5\
062'~ 5
NN N1 25+hi2,10m
@ | S
25 412,107 e

3 30.0000 2 /7_/_7_/,-—";‘;jf::-::::'JJ-J

35 +16,951i 18\;,71&

Hinh 2.1 Phuong an 1
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— Phuong an 2

. 25 +12,107i

28 +13,561] o 5}

0_0000 ' 25+(12,107i
%’0
NS
5).9992: ]

3 3p.0000 = ";':::::i.::::.,,.’-1
:.‘ =

35 +16,951i 18/+8,718i

Hinh 2.2 Phuong an 2

— Phwong an 3

,‘ 25 +12,107i

5
28 +13.ts1i‘*§:;~"? 2

25+12,107"i‘:11;\ So |\ &
== N D7)
T
3 300000 2 | -
" o
35 +[16,951i 18 +8,718i

Hinh 2.3 Phuong dan 3
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— Phuong an 4

— Phuwong an 5

6

/l

t
‘\IZS +12,107i

'\:‘\\

28 +13,561

Do
(]

°

25/+12,107

5 30.0000 '1 P —

35 +(16,951i|
|

3 . 2 |
o 0000 o =

18/+8,718i

50 99’\? 1::i: — =

Hinh 2.4 Phuong dan 4

6

4.
el

25 +12,107i

28 +13,561i

25 +12,1071

‘ 25+12,107i

%
N

,
NG

33

35 +16,951i

18 +8,718i

2 | ol
0.0000 &

Hinh 2.5 Phuwong dan 5
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2.2 Trinh ty tinh toan ki thuit cac phwong an

2.2.1 Phéan bd cong suit trong lwéi dién
Duya vao ciu triic ludi dién ta tinh so bo dong cong suat tic dung va dong cong suat
phan khang chay trong tirng duong day cua duong day.

2.2.2 Lua chgn dién ap dinh mirc
Lya chon dién &p dinh muirc cho mang di¢n 1a nhiém vu rat quan trong, vi tri s6 dién
ap anh huong tryc tiép dén cac chi tiéu kinh té, ki thuat cia mang dién. B¢ chon cap
dién ap hop li phai thoda man yéu cau sau:

> Pap tng dugc yéu cdu mé rong phu tai sau nay.

» Dam bao ton that dién ap tir nguon dén phu tai.

» Khi dién ap tang cao thi ton that cang bé, st dung it kim loai mau. Nhung
khi dién &p cang cao thi chi phi xdy dung mang di¢n cang 16n va gid thanh
thiét bi cang cao. Vi vay phai chon di¢n ap nhu thé nao dé€ phu hop dicu kién
ve kinh té- ki thuat.

Lua chon dién ap t6i wu theo cong thire Still

U,,=434.JL+16P (kV)

Trong do
L, : Chiéu dai cua duong day truyén tai thir i (km)
P : Cong suét truyén tai trén duong day thir i (MW)
2.2.3 Lua chon tiét dién day din
Trinh ty tinh toan lya chon day din theo phuong phap khoang chia kinh té:
> Tinh dong dién chay trong dudng day & ché do phu tai cuc dai I__ va dong

dién trong trudng hop sy ¢b 16n nhat 7

» Dua vao dong dién 16n nhat trong ché do cuc dai va dong dién sy ¢ 16n nhét
dé loai bo nhitng diy din khong thoa méan diéu kién phat néng.

> Dua vao I__ dé Iua chon tiét dién day din phu hop theo khoang chia kinh
té
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2.2.3.1 Xac dinh khoang chia kinh té
Ta xay dung phuong trinh chi phi vong doi ctia duong day bao gdm chi phi von ban
dau dé xay dung dudng day va chi phi hang nim cho van hanh va bao dudng duong
day.
Chi phi vong doi cua dudng day néu chi tinh dén chi phi cho ton tht dién ning va
chi phi hoat dong- bao quan, khong tinh t6n that cong suat, do tin cay la:

N
CP =V, + Z(ahb‘VO +n.0,,)-(

P (1+r)t)

1
(1+7r)

N
=V, +Z(ahb.V0 +3.n.c, Rz ).( )y (1)
t=1

Trong d6 a,, : Chi phi cho hoat dong- bao dudng. Vé1 a,, = 0,8%
V, : Vén dau tu cho dudng day 110kV st dung cot thép
c, : Gia 1kWh dién nang ton that: 1500 dong/kWh
r=(0,124+T__.107")*.8760 = 3979,458h
r : Hé s6 khau hao. Vi r=10%
N : S6 nam duong diy hoat dong. Vi N =30 nim
I :Dong dién lam viéc & ché do phu tai cuc dai (A)
R : Di¢n tré cua day (Q )
n : S6 mach dudng day

Bdng 2.1 Vén dau tw cho dwong ddy 110kV si dung cét thép

Day din Gia tién 1 mach (triéu dong/km)
ACSR-70 2000
ACSR-95 2038
ACSR-120 2256
ACSR-150 2420
ACSR-185 2503
ACSR-240 3145

19| 121



PO AN 1I- THIET KE LUOI PIEN PHAM HUY HUNG KTP02-K60

Bang 2.2 Dién tro cua cdc loai ddy dén & nhiét do 20°C

Day din Dién tré khi nhiét 6 20°C ,Q
ACSR-70 0,46
ACSR-95 0,33
ACSR-120 0.27
ACSR-150 0,21
ACSR-185 0.17
ACSR-240 0,32
» Ham chi phi vong doi cia 1km duong day 16 don
Xét day din ACSR-70
Thay s6 vao (1) ta c6
30
1
CP,, =V, + tz_ll(ahb.VO +3.c,nRrl’, ).((1 oy )
30
=2000+ 2(0.008.2000 +3.1500.107°.0,46.3979,458.1> )(;)

poy T A+0.1)

=2150,8 +0,0777. 1>

Tuong tu xét cho cac loai day khac ta dugc bang 2.3 két qua ham chi phi vong doi
cua 1km duong day 16 don:

Bang 2.3 Ham chi phi vong doi cua cdc loai day (Lo don)

Ham chi phi vong doi, triéu dong/km

Day dan

ACSR-70 2150,8 +0,0777.12,
ACSR-95 2191,7+0,0557.12
ACSR-120 2426,1 +0,0456.1>
ACSR-150 2602,5 +0,0355.12,,
ACSR-185 2691,8 +0,0287.12
ACSR-240 3382,2+0,0223.12
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» Ham chi phi vong doi cia 1km duong day 10 kép
Ham chi phi vong doi cia 1km duong day 10 kép dugc tinh theo cong thire:
30
CP,, =1,6V,+) (a,,.1,6V,+23.c Rzl ). ! ) (2)
=1 (1+r)
Xét duong day ACSR-70
Thay s vao (2) ta co:

30
1
CP,, =16V, + ;(ahb. 1,6V, + 2.3.cA.Rr.Lfm).((1 ey

)

=1,6.2000+ »(0.008.2000.1,6 +6.500.107°.0,46.3979,458.1 )(—(1 1) m )
+ V.

=3441,3 +0,1553.1*

Tuong tu xét cho cac loai day khac ta c6 bang 2.4 chi phi vong doi cua 1km
duong day 10 kép

Bang 2.4 Ham chi phi vong doi cua cdc logi dady (Lo kép)

Day din Ham chi phi vong doi , triéu dong/km
ACSR-70 3441,3+0,1553.12
ACSR-95 3506,7+0,1114. I
ACSR-120 3881,8 +0,0912. 12
ACSR-150 4164 +0,0709. 2,
ACSR-185 4306,8 +0,0574. I,
ACSR-240 5411,5+0,0446. I _
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%104 KCKT CHO 1KM DUONG DAY LO DON
3.5 T T [
— ACSR-70
ACSR-95
ACSR-120
—— ACSR-150
3 ACSR-185 |7
ACSR-240
25 // _
2 i
15— =
WL |
0.5 | =
— e — 7'-;;::;17
0 | | ! I
0 100 200 300 400 500 600
. P N C s R .
Hinh 2.6 Chi phi vong doi cua cdc loai dwong ddy (Lo don)
8 x10% KCKT CHO 1KM DUONG DAY LO KEP
[ .
ACSR-T0 |
ACSR-35
ACSR-120
ACSR-150
sl ACSR-185
ACSR-240
ol
sl |
|
| |
0 | | | |
0 100 200 300 400 500 600

Hinh 2.7 Chi phi vong doi cua cdc loai day (Lo kép)

Nhu vay sau khi da biét duoc dong dién chay trén dudng day ché d6 phu tai cuc dai /

max

dong dién su cb 16n nhat I.... cua mach duong diy dang xét ta tim dugc dong dién 16n

Page 22121



PO AN 1I- THIET KE LUOI PIEN PHAM HUY HUNG KTP02-K60

nhit chay qua duong day trong ché d6 binh thudng va su c¢d. Tir d6 loai boé nhimg day
khong dat yéu cau vé diéu kién phat néng. Tra d6 thi véi nhitng loai day con lai, véi I__
d3 biét ta chon duoc tiét dién ddy dan c6 loi ich kinh té cao nhat.

Bang 2.5 Dong dién cho phép voi tieng loai day

Loai day ACSR-70 | ACSR-95 | ACSR-120 | ACSR-150 | ACSR-185 | ACSR-240

Iep (A) 275 335 360 445 515 610

Vi max{I,, ;1 <275A : Tt ca day dan déu théa man dong dién cho phép

scmax }

Véi 275A<max{l ;I .} <335A : Taloai ddy ACSR-70 vi khong théa man diéu kién
phat nong

Vi 335A<max{l ;1 ..} <360A : Taloai ddy ACSR-70, ACSR-95 vi khong théa man
diéu kién phat nong

Vi 360A<max{l_ ;I . }<445A : Ta loai ddy ACSR-70, ACSR-95, ACSR-120 vi
khong thoa man diéu kién phat nong

Voi 445A<max{l ;1 ..} <515A : Ta loai diy ACSR-70, ACSR-95, ACSR-120,

max >~ sc max

ACSR-150 vi khong thoa méan diéu kién phat nong
Vi 515A<max{l,, ;1 .. }<610A : Ta chisir dung ddy ACSR-240

max 2~ sc max

Dua vao dd thi hinh 2.6 ta c6 bang 2.6 va 2.7 két qua chon tiét dién day dan theo khoang
chia kinh té kinh té cho dudng day 16 don va 16 kép

2.2.3.2 Kiém tra diéu kién ving quang va d$ bén co hoc

> Khi cuong do dién truong trén bé mat day din cao hon 16kV/cm thi xay qua vang
quang dién: 16p khong khi xung quang ddy dan bi ion héa, tao ra ving quang dién
va tiéng n6 lach tach, dién niang phong ra khong khi gy ton that. Tén that vang
quang con phy thudc thoi tiét, khong khi am 1am tang hd quang. Puong kinh t6i
thiéu & cap dién 4p 110kV 1a 11,3mm, do & pham vi d6 an chi sir dung cac day
ACSR-70, ACSR-95, ACSR-120, ACSR-150, ACSR-185, ACSR-240 do d6 cac
loai day diéu thoa mén diéu kién vang quang.

> Déi v6i ludi dién 110KV trd 1én tiét dién t6i thiéu theo diéu kién co hoc nho hon tiét
dién t6i thiéu theo diéu kién vang quang nén khong phai kiém tra diéu kién nay.
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Bdng 2.6 Bdng chon tiét dién kinh té theo khodng chia kinh té cho 16 don

max{lyax; lsemax) < 2754

0-43,1524 43,1524-136,0666

136,0666-275

ACSR-70 ACSR-95 ACSR-185
0-136,07 136,07-328,07 328,07-335
2754 < max{l,, 4 I <3354
maz’ [semax} ACSR-95 ACSR-185 ACSR-240
0-125,44 125,44-328,07 328,07-360
3354 < max{l,, ;I <3604
maz’ lsemax} ACSR-120 ACSR-185 ACSR-240
0-114.97 114.97-328.07 328,07-445
3604 < max{lnax; Iscmax} < 4454
ACSR-150 ACSR-185 ACSR-240
0 -328,07 328,07-515
4454 < max{ngy; Lsemax} < 5154
ACSR-185 ACSR-240
0-610
5154 < max{lax; Iscmax} < 6104
ACSR-240

Badng 2.7 Bang chon tiét dién kinh té theo khodng chia kinh té cho 16 kép

maX{Imax; Iscmax} < 2754

0-54,5840 54,5840-121,7017

121,7017-275

ACSR-70 ACSR-95 ACSR-185
0-121,70 121,70-293,43 293,43-335
275A < max{lyax; Lsemax} < 3354
ACSR-95 ACSR-185 ACSR-240
0-112,2 112,2-293,43 293,43-335
3354 < max{lax; Lscmax} < 3604
ACSR-120 ACSR-185 ACSR-240
0-102,83 102,83-293,43 293,43-445
3604 < max{lnu; Leomar} < 4454
ACSR-150 ACSR-185 ACSR-240
0-293,43 293,43-515
445A < max{lax; Lsemax) < 5154
ACSR-185 ACSR-240
0-610
5154 < max{lyu; leomar} < 6104
ACSR-240
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2.2.4 Tinh todn céc thong sb ciia dwong day

Trong d0 4n, str dung ddy nhém 15i thép (ACSR) b tri 2 16 véi phu tai loai I. Béi véi
mach vong str dung 1 10

Mach 1 Mach 2 E S
anans . Secas . 28 F
. % O I > " A
ol o4 =
A 3 35
45 F
% % 4 % 28Dl€ E Y
10
10
v Y
S /S
Cot 2 mach Cat 1 mach

Hinh 2.8 Cu triic cot 2 mach va cot 1 mach

Vi day dan cac pha dat khong d6i xtmg, cam khang giita cic pha s& khac nhau. Pé khic
phuc nhugc diém nay, can dung bién phap hoan vi dudng day.

Cam khang trén 1km duong day:
1 Dtb -4
X, =a).(5+4,6.10g?).10 (Q/ km)

Trong do:
o : Tan sb ciia dong dién xoay chiéu (Hz)
R: Bén kinh cua diy dan (m)

D, : Khoang cach trung binh hinh hoc giita cic pha (m)
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Pién dan phan khang trén 1km duong day:

~7,58.10°

D
l th
og(fR )

b, (1/Qukm)

2.24.1 Xét cot 1 mach

Khoang cach trung binh hinh hoc gitra cac pha dugc tinh theo cong thirc:

Dtb = 3\ADab‘Dac'Dbc (m)

Trong d6:D,, ,D,. ,
AB,C A’ B’,C

Tacd D, = «f5,62 +3,5% =6,604m
D, = «f1,72 +3,5* =3,891m

D, =2,8+4,5=7,3m

D, =3[D,.D D, =5724m

2.24.2 Xét cft 2 mach
Khoang céch trung binh hinh hoc gitra cac pha tinh theo cong thure

D,=3[D.D, D, (m)

Trong do:

D = \/Dab‘Dab“Dac'Dac'
¢ D

aa'

D, 1an luot 1a khoang cach giita cac day dan pha

b JDsu-Dyr-D,..D,..
’ D,,

b JD..D.,.D ,.D,,
‘ D

cc'

Daba Dbca Daca Dabls Dbals Dacra DC(lHDCb’,DbC’ Daal :Dbbl B DCC’ lé\m
luot 1a khoang cach twong ing gitra cac pha A,B,C,A’,B’,C’
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D.D..D .D |,
Nén Daz\/ ab an L =4,266m

aa'

D, .D, .D,.D,.
Db:’\/ ba "~ ba bc " bc :3,142””

D,
D .D .D_.D.,,
DC — \/ ca ; ch cb :5,992m

cc'

D, =3[D,.D, D, =4,108m

Xét duong dady ACSR-70 c6 R=5,7mm
» Cot 1 mach
1 Dtb —4
X, = a).(5+4,6.10g?).10 =0,449 Q/km

b =—8 10 22,727.10° 1/Qkm

log( =
og( R)
» Co0t 2 mach

Xy = a).(% + 4,6.log%).10_4 =0,428 Q/km

7,58.10°

D
1 122
0g(R)

b, =2,876 1/Qukm

Tinh tuwong tu ta c6 bang 2.8 thong sd cac loai ddy
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Bdng 2.8 Bdng théng sé cdc dwong ddy

Loai day Puong X9, Q/km by, 107°/ Qkm T, Q/km
kinh,m
Cot 1 Cot2 Cot 1 Cot2
mach mach mach mach
ACSR-70 11,4 0,449 0,428 2,727 | 2,876 0,46
ACSR-95 13,5 0,439 0,418 2,588 | 2,722 0,33
ACSR- 15,2 0,431 0,41 2,727 | 2,876 0,27
120
ACSR- 17 0,424 0,403 2,588 2,722 0,21
150
ACSR- 19 0,417 0,396 2,727 | 2,876 0,17
185
ACSR- 21,6 0,409 0,388 2,588 | 2,722 0,132
240

2.2.5 Xac dinh so bd ton thit dién ap 16n nhit ciia mang dién
To6n that dién ap 16n nhét 14 tén that dién ap cua cac dudng ddy tham gia vao dudng
noi tu diém nguon dén diém co6 dién ap thap nhat. Tinh trong ca ché d6 binh thuong
va ché do su cb. O trong pham vi d6 4n nay, ta xét tiéu chuan N-1 dé tinh ton that
dién ap 16n nhat cua mang dién.
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2.3 TINH TOAN Ki THUAT CAC PHUONG AN
2.3.1 Tinh toan ki thuit phwong an 1
23.1.1 So @b luéi dién

‘6
4 25+ 12,‘igzi 4
L S 3

28/+13,567i g ‘«ﬁ‘,%\

N\ AN
NN 125+121o7'
S S @ '*'

25 +12,10%>|

3 30.0000 2 - e 7

35 +16,951i 18\;,71&

2.3.1.2 Tinh toan so bd phan bd cong suat trong hréi dién

Xét duong day N-2-3 vi 1a duong day hinh tia lién thong do do
S,, =S, =35+16,951i MVA

Sy, =Sy, +8, =53+25,669i MVA

Xét duong day N-4-5, vi 1a duong day hinh tia lién thong do do
S., =S, =28+13,561i MVA

Sys =S, + S, =53+25,668 MVA

Xét duong day N-1-6, vi 1a duong day hinh tia lién thong do do
S, =S, =25+12,107i MVA

Sy, =S, +S, =50+24,214i MVA
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Bdng 2.9 Phan bé cong sudt trén cdc dwong day (phwong dn 1)

buong day Cong suat , MVA Chiéu dai ,km
N-1 50 +24,214i 36,06
1-6 25+12,1071 36,06
N-5 53 +25,668i 58,31
5-4 28 + 13,5611 36,06
N-2 53 + 25,6691 50,99
2-3 35+16,951i 30

2.3.1.3 Lua chon dién ap dinh mirc

Ap dung cong thirc myc 2.2.2 ta tinh dugc dién 4p trén cac nhanh
U,, =4,34.436,06+16.50 =125,49 kV

U, =434./36,06+16.25 =90,628 kV

U,s =4,34.459,31+16.53 =130,656 kV

U,, =4,34.436,06+16.28 =95,486 kV
U,,=434./50,99+16.53 =130,127 kV

U,, =4,34:/30+16.35 =105,418 kV

= Ta chon cip dién 4p truyén tai la U =110 kV

2.3.1.4 Tinh toan tiét di¢n day din
Dong dién binh thuong trong ché do cuc dai duoc tinh theo cong thuc:

S

—_ 1

l . =——
max i \/g.l’l.Udm

Trong do
S, : Cong suat trong duong day thtr i (MVA)

n : SO mach
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» Xét duong day N-1

;S _\50°+24.214

meNET [3n.U J3.2.110
dm

Sy ¢b ning né nhat 1a mot mach cta dudng day N-1 ngimg hoat dong
Khi d6 dong dién su ¢b 16n nhét chay trén duong diy N-1 la:
1 =21 =2.145,793 =291,586 A

max N1

Tra bang 2.7 ta chon 2xACSR-185
> Tinh twong tu ta c6 bang 2.10 két qua chon tiét dién day dan cta cac dudng day

10° =145,793 A

scmax N1

Badng 2.10 Tiét dién ddy dan cia cac dwong day (phirong dn 1)

Puong day S016 Lo 5 A Ioe » A Loai day
N-1 2 145,793 291,586 ACSR-185
1-6 2 72,897 145,794 ACSR-95
N5 2 154,542 309,084 ACSR-185
5.4 2 81,645 163,29 ACSR-95
N-2 2 154,543 309,086 ACSR-185
23 2 102,057 204,114 ACSR-95

2.3.1.5 Tinh toan thong sb ciia cac dwong diy
» Xét duong day N-1, theo phén 2.3.1.4 ta chon dugc loai day ACSR-185
bié¢n tré cua duong day N-1 la:

R= ro.% _0,17.3%:96

=3,065 Q

bién khang cua duong day N-1 la:

X = xo.% _0,396.3%:96

=7,14 Q
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> Tinh toan twong tu cho cic duong diy khéc ta c6 bang 2.11 thong s cta cac
duong day

Bdng 2.11 Théng s6 cia cdc dwong ddy (phwong dn 1)

Puong | S610 | Chiéudai | Loaiday Xo To X R
day (m) (Q/km) | (Q/km) | (Q) Q)
N-1 2 36,06 | ACSR-185 | 0,396 0,17 7,14 | 3,065
1-6 2 36,06 ACSR-95 | 0,418 033 | 7,537 | 5095
N-5 2 5831 | ACSR-185 | 0,396 0,17 | 11,545 | 4,956
5-4 2 36,06 ACSR-95 | 0,418 033 | 7,537 | 5095
N-2 2 50,99 | ACSR-185 | 0,396 0,17 | 10,096 | 4,334
2-3 2 30 ACSR-95 | 0,418 0,33 6,27 | 495

2.3.1.6 Ton that dién ap 16m nhit cia ludi dién
2.3.1.6.1 Ché d@$ binh thuong

Tén that dién ning ctia mot duong day duoc xac dinh bang cong thirc:

P.R +0Q.X,

AU,, = kV

dm
Trong do
P,0O, 1an luot 13 cong sudt tac dung va cong suat phan khang cua
duong day thu i
R., X, lan luot 1a dién tré va dién khang cua duong day thi i
» Xét duong day N-1

P, Ry +0,.X,, 50.3,065+24,214.7,14

=2,96 kV
U 110

AU, =

dm
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AU} 2,96

= AU)'%= 100 = 1o 100=2,691%

dm

> Tinh toan tuong ty ta duoc bang 2.12 két qua ton that dién ap cua cac dudng day

Bdng 2.12 Ton thdt dién dp ciia cdc dwong day ché d binh thuong (phirong dn 1)

Puong day AU, kV AU, % %
N 2,96 2,691
16 2,182 1,084
NS 5,082 4,62
54 2,444 2,222
No 4,444 4,04
)3 2,541 231

Do do
AU % =AU %+ AU, % =4,675%
AU % =AU %+ AU, % = 6,842%
AU % =AU %+ AU % =6,35%
2.3.1.6.2 Ché dd su co

Quy udce AUS"C(Z.) : ton that dién 4p trong ché do su co trén duong day k ung véi
truong hop duong day 1 ngirng hoat dong

Pbi voi cac dudng day mach kép hinh tia thi khi xdy ra sy ¢6 ngimng hoat dong mot
mach duong day thi: AU % =2.AU,,%

> Xét sy c6 mot mach duong day N-1 ngimg hoat dong
AU vy % =2.AU, %+ AU, % =7,366%
> Xét sy cd mot mach dudng diy 1-6 ngimg hoat dong

AU Yo =AU, %+ 2.AU, % = 6,659%
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> Xét sy cd mot mach dudng day N-5 ngirng hoat dong

AU % =2.AU %+ AU, % =11,462%

s¢(NS)

> Xét sy cb mot mach dudng diy 5-4 ngimg hoat dong
AU, % =AU, %+ 2.AU, % =9,064%

> Xét sy c6 mdt mach duong day N-2 ngimg hoat dong
AUS’Z(ZJf,z)% =2.AU*%+ AU %=10,39%

> Xét sy b mot mach dudng diy 2-3 ngimg hoat dong

AUNZ % =AU}?%+2.AU; % =8,66%

sc(23)

Do d6 AU, =max{AUNY, % AUNS %} =17,366%

Scmax

AU, =max{AUYS % AUNY, %} =11,462%

scmax sc(N5)

AUNS = maX{AUN23 %;AU;Z(Z;)%} =10,39%

scmax sc(N2)

> Ta c6 bang 2.13 ton that dién ap trén cac dudng day trong ché do binh thuong va
su cO

Bdng 2.13 Tén that dién dp trén cdc dwong day trong ché dé binh thuong va st cé (phwong dn 1)

Puong diy | AU, % % | AU_% % | AUpmaesc% % | AUmgrsc% %
N-1 2,691 5,382 4,675 7,366
1-6 1,984 3,968
N-5 4,62 9,24 6,342 11,462
5-4 2,222 4,444
N-2 4,04 8,08 6,35 10,39
2-3 2,31 4,62
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Vay ton that dién ap 16n cua ludi dién trong cac ché do:
Trong ché do binh thuong 13 6,842% tmg voi trudng hop dudng day N-5-4.

Trong ché d6 sy ¢d 13 11,462% tng véi truong hop dudng day N-5-4 khi duong ddy
N-5 ngurng hoat dong.

2.3.2 Tinh toan Ki thuit cac phuwong an 2
2.3.2.1 So @b luéi dién

6
, 25 +12,107i
4 o/
28 +13,561 o O ©//
% :OS:‘\ h:“_!‘;
I .5 30.0000 ‘1 25+12,107i
25 +12/107i i
.“Es*o
&
* i}.‘i’\s‘
‘ )9902,// ==/
3 30.0000 2 5 P
“:_(w i
35 +[16,951i 18/+8,718i

2.3.2.2 Tinh toin so' b phan bo cong suit trong ludéi dién

Xét duong day N-2-3 vi 1a duong day hinh tia lién thong do do

S, =8, =35+16,951i MVA

Sy, =S, + S, =53+25,669i MVA

Xét duong day N-1-5-4-6, vi 1a duong day hinh tia lién thong do do
S., =S, =28+13,561i MVA

S, =S, =25+12,107i MVA

S =S, +S, +S,=78+37,775 MVA

Sy, =S, +S, =103+49,882i MVA
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Bdng 2.14 Phan bé cong sudt trén cdc dwong ddy (phwong dn 2)

buong day Cong suat, MVA Chiéu dai, km
N-1 103 + 49,8821 36,06
1-5 78 +37,7751 30
5-4 28 +13,561i 36,06
5-6 25+12,1071 31,62
N-2 53 + 25,6691 50,99
2-3 35+ 16,9511 30

2.3.2.3 Lua chgn dién ap dinh mirc

Ap dung cong thirc myc 2.2.2 ta tinh dugc dién 4p trén cac nhanh

Uy, =4,34./36,06+16.103 =178,102 kV
U, =4,34:/30+16.78 =155,151 kV

U, =4,34./36,06+16.28 = 95,486 kV
U, =4,34.[31,62+16.25 =90,166 kV
U,, =4,34./50,99+16.53 =130,127 kV

U,, =4,34:[30+16.35 =105,418 kV
= Ta chon cép dién 4p truyén tdila U, =110 kV
2.3.2.4 Tinh toan tiét dién day din
Dong dién binh thudng trong ché do cuc dai dugc tinh theo cong thuc:

\Y

J— 1

I . [ S
RN YT

Trong do S, : Cong suit trong duong ddy thir i (MVA)

n : SO mach
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» Xét duong day N-1

,__ Sw 103 +49,882"

meNET [3n.U J3.2.110
dm

Sy ¢b ning né nhat 1a mot mach cta dudng day N-1 ngimg hoat dong
Khi d6 dong dién su ¢b 16n nhét chay trén duong diy N-1 la:
1 =21 =2.300,335=600,67 A

.10° =300,335 A

scmax N1 max N1

Tra bang 2.7 ta chon 2xACSR-240
> Tinh toan twong tu ta c6 bang 2.15 tiét dién day din cua cac dudng diy

Bdng 2.15 Tiét dién ddy dan cia cac dwong ddy (phieong dn 2)

Pudng day So 15 L > A L s A Loai day
N-1 2 300,335 600,67 ACSR-240
15 2 227,439 454,878 ACSR-185
5.4 2 81,645 163,29 ACSR-95
5.6 2 72,897 145,794 ACSR-95
N-2 2 154,543 309,086 ACSR-185
23 2 102,057 204,114 ACSR-95

2.3.2.5 Tinh toan thong sb ciia cac dwong diy
> Xét duong day N-1 theo phan 2.3.2.4 ta chon dugc loai diy ACSR-240

bién tr¢ cua duong day N-1 la:

LNI

R = I’O.T = 0,13236,06

=2,38 Q

bi¢n khang ctia duong day N-1 la:
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L 36,06

X =, =0,388. 70

> Tuong ty tinh cho cac dudng diy khéc ta co bang 2.16 thong sb cua cac dudng

day
Bdng 2.16 Théng so ciia cdc dwong ddy (phiong dn 2)

Puong | S616 | Chiéudai | Loaiday Xo To X R
day (m) (Q/km) | (Q/km) | (Q) (Q)
N-1 2 36,06 ACSR-240 0,388 0,132 7 2,38
1-5 2 30 ACSR-185 0,396 0,17 5,94 2,55
5-4 2 36,06 ACSR-95 0,418 0,33 7,537 5,95
5-6 2 31,62 ACSR-95 0,418 0,33 6,609 | 5,217
N-2 2 50,99 ACSR-185 0,396 0,17 10,096 | 4,334
2-3 2 30 ACSR-95 0,418 0,33 6,27 4,95

2.3.2.6 Ton that dién ap 16m nhit cia luéi dién
2.3.2.6.1 Ché dj binh thwong

Ton that dién ning cua mot dudng day duge xac dinh bang cong thic:

_BR+0.X,

AU,
U dm

kV

Trong d6

P,0O, 1an luot 13 cong sudt tac dung va cong suat phan khang cua

duong day thu i

R., X, lan luot 1a dién tré va dién khang cua duong day thi i
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» Xét duong day N-1
PR, +0,.X,, 103.2,38+49,882.7

AU, =
U 110

=5,403 kV

dm

N1
= AU} %= AUu_ 100 = 5;‘1183.100= 4,912%

dm

> Tinh toan twong tu ta duoc bang 2.17 ton that dién p cua cac dudng day

Bdng 2.17 Ton that dién dp ciia cac dwong day ché dé binh thwong (phirong én 2)

Duong day AU, ,kV AU, % , %
N-1 5,403 4912
1-5 3,848 3,498
5.4 2,444 2,222
5.6 1,913 1,739
N-2 4,444 4,04
7.3 2,541 2,31

Do do
AU % =AU %+ AU, %+ AU, % =10,632%
AU % =AU %+ AU, %+ AU, %=10,149%
AUP% =AU} %+ AU % =6,35%

2.3.2.6.2 Ché d¢ su co
Quy u6éc AU S"C(i) : ton that dién ap trong ché do su ¢ trén duong day k tmg véi
truong hop duong day 1 ngirng hoat dong

Déi véi cac duong day mach kép hinh tia thi khi xay ra sy ¢ ngimg hoat dong
mot mach duong day thi: AU, _% =2.AU,,%

> Xét sy c6 mot mach duong day N-1 ngimg hoat dong
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AU Y% =2.AU, %+ AU, %+ AU, % =15,061%

AU % =2.AU,, %+ AU, %+ AU, % =15,544%
> Xét sy c6 mdt mach duong day 1-5 ngimg hoat dong
AU Y% =AU %+2.AU, %+ AU, % =13,647%

AU Y%= AU, %+2.AU,; %+ AU, % =14,13%

> Xét sy b mot mach dudng diy 5-4 ngimg hoat dong
AU % =AU, Y%+ AU, % +2.AU,, % =12,854%
AU % =AU, %+ AU, %+ AU, % =10,149

> Xét sy b mot mach dudng diy 5-6 ngimg hoat dong
AU o % =AU, %+ AU, % +2.AU, % =11,888%
AU S % =AU, %+ AU, %+ AU, % =10,632%

> Xét sy c6 mot mach duong day N-2 ngimg hoat dong
AUS’Z(ZJf,z)% =2.AU*%+ AU} %=10,39%

> Xét sy ¢b mot mach dudng day 2-3 nging hoat dong

AUNE %= AU %+ 2.AUE% = 8,66%

Do d6 AU % =max {AUNS % AU NS % AU N5 %6 AU Y %

sc(N1)

Scmax

N154 o, __ N154 o/ N154 o/ . N154 o/ .
AU Yo =max {AUYS %: AU %o AU N % AU

SC max

AU % =max {AUYZ, % AUNZ, %) =10,39%

Scmax

}:15,061%

}:15,544%
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> Ta cé bang 2.18 ton thit dién ap trén cac dudng day trong ché d6 binh thuong va
su cO

Bdng 2.18 Ton that dién dp trén cac dwong day trong ché d binh thwong va s c6 (phirong én 2)

Puong diy | AUp%,% | AUp%,% | AUpwesc%, % | AUy orsc%.%

N-1 4912 9.824
15 3.498 6.996 10,6320 15, 544
54 2222 4,444
5.6 1,739 3478
N-2 4.04 8.08

6.35 ®
23 231 4.62 : 10,39

(1) max{AU,"™ %, AU, %}

t

SCmax SCmax

(2) max {AUY: % AU %)
(3) max {AUN, %: AUNE, %!

sc(N2)
Vay ton that dién ap 16n ciia mang dién trong cac ché do:
Trong ché do binh thuong 13 10,632% tng véi truong hop duong day N-1-5-4

Trong ché do su ¢b 1a 15,544% Gng véi truong hop duong day N-1-5-4 khi duong
day N-1 ngung hoat dong.
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2.3.3 Tinh toan ki thuit phuwong an 3
2.3.3.1 So dd lwéi dién

6
‘ 25+ 12,1071
ARl
g5 1 4
o> ® 25+12.107i
25 +12,107 S0 &
SN do N NE7)
95\ G
3 30.0000 2,/
" e
35 +[16,951i 18 +8,718i

2.3.3.2 Tinh toan so b phan b cong suit trong lwéi dién

Xét duong day N-2-3 vi 1a duong day hinh tia lién thong do do

S,, =S, =35+16,951i MVA

Sy, =8, +S, =53+25,669i MVA

Xét duong day N-1, vi 1a duong day hinh tia lién thong do do

Sy, =S, =25+12,107i MVA

Xét duong day N-5-4-6, vi 1a duong day hinh tia lién thong do d6
S, =S, =28+13,561i MVA
S, =S, =25+12,107i MVA

Sys =Sg + 8 + S, =78+37,775i MVA
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Bdng 2.19 Phdn bé cong sudt trén cdc dwong ddy (phwong dn 3)

buong day Cong suat, MVA Chiéu dai, km
N-1 25+12,1071 36,06
N-5 78 +37,7751 58,31
5-4 28 +13,561i1 36,06
5-6 25+ 12,1071 31,62
N-2 53 + 25,6691 50,99
2-3 35+16,951i 30

2.3.3.3 Lua chon dién ap dinh mirc

Ap dung cong thirc myc 2.2.2 ta tinh dugc dién 4p trén cac nhanh
U,, =4,34.436,06+16.25 =90,628 kV
U,s=4,34.58,31+16.78 =156,86 kV

U,, =4,34.436,06+16.28 =95,486 kV

Uy, =4,34.431,62+16.25 =90,166 kV
U,,=4,34.450,99+16.53 =130,127 kV

U,, = 4,34:[30+16.35 =105,418 kV

= Ta chon cip dién ap truyén tai la U am =110 kV

2.3.3.4 Tinh toan tiét dién day din

Dong dién binh thudong trong ché do cuc dai duoc tinh theo cong thuc:

S

—_ 1

I =—1
max i \/g.l’l.Udm

Trong d6
S, : Cong suét trong dudng day thir i (MVA)
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n : S6 mach
» Xét duong day N-1
;o Sw _N25°+12107
N Bau, 2110
Su ¢ nang né nhét 13 mot mach cua duong day N-1 ngirng hoat dong
Khi d6 dong dién sy ¢ 16n nhat chay trén dudng day N-1 la:
1 =21 =2.72,897 =145,794 A

max N1

10° =72,897 A

scmax N1

Tra bang 2.7 ta chon 2xACSR-95
> Tinh toan twong tu ta c6 bang 2.20 tiét dién day din cua cac dudng diy

Bdng 2.20 Tiét dién ddy dan cia cdc dwong day (phirong dn 3)

Dudng day S5 10 L > A I s A Loai day
N1 2 72,897 145,794 ACSR-95
NLS 2 227,439 454,878 ACSR-185
5.4 2 81,645 163,29 ACSR-95
5.6 2 72,897 145,794 ACSR-95
N2 2 154,543 309,086 ACSR-185
23 2 102,057 204,114 ACSR-95

2.3.3.5 Tinh toan thong sb ciia cac dwong day
> Xét duong day N-1 theo phan 2.3.3.4 ta chon dugc loai ddy ACSR-95
bién tr¢ cua duong day N-1 la:

Ly _ g 33 36:06

R=r,.

2L =5,95 Q
2
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bién khang ctia duong day N-1 la:

X :xo.% _0,418.2%%

=7,537 Q

> Tuong ty tinh cho cac dudng diy khéc ta co bang 2.21 thong sb cia cac duong

day
Bdng 2.21 Théng s6 cia cic dwong ddy (phwong dn 3)

Puong | S616 | Chiéudai | Loaiday Xo To X R
day (m) (Q/ km) | (QQ/km) (Q) (Q)
N-1 2 36,06 ACSR-95 0,418 0,33 7,537 5,95
N-5 2 58,31 ACSR-185 0,396 0,17 11,545 | 4,956
5-4 2 36,06 ACSR-95 0,418 0,33 7,537 5,95
5-6 2 31,62 ACSR-95 0,418 0,33 6,609 5,217
N-2 2 50,99 ACSR-185 0,396 0,17 10,096 | 4,334
2-3 2 30 ACSR-95 0,418 0,33 6,27 4,95

2.3.3.6 Ton that dién ap 16n nhit cia lwéi dién
2.3.3.6.1 Ché d$ binh thuong

Tén that dién ning ctia mot duong day duoc xac dinh bang cong thirc:

P.R +0Q.X,

AU,, = kV

dm
Trong do

P,0O, 1an luot 13 cong sudt tac dung va cong suat phan khang cua
duong day thu i

R., X, lan luot 1a dién tré va dién khang cua duong day thi i
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» Xét duong day N-1
PRy, + 0. X,  255,95+12,107.7,537
u,, 110

AUNI —

bt

=2,182 kV

AUM 2,182

> AU %= 100==-

.100=1,984%

dm

> Tinh toan twong tu ta duoc bang 2.22 ton that dién p cua cac dudng day

Bdng 2.22 Tén that dién dp cia cdc dwong ddy ché do binh thiong (phwong dn 3)

Duong day AU, ,kV AU, % , %
N-1 5,403 4912
N-5 7,479 6,8
5.4 2,444 2,222
5.6 1,913 1,739
N-2 4,444 4,04
2.3 2,541 2,31

Do d6 AU, ™% =AU,>%+ AU, %=9,022%
AU % =AU %+ AU, % = 8,539%
2.3.3.6.2 Ché dd su co

Quy u6éc AU S"C(l.) : ton that dién 4p trong ché do su cb trén dudng day k ung véi
truong hop duong day i ngirng hoat dong.

Déi véi cac duong day mach kép hinh tia thi khi xay ra sy ¢ ngimg hoat dong
mot mach duong day thi: AU % =2.AU,,%

> Xét sy c6 mot mach duong day N-1 ngimg hoat dong

AU ()% =2.AU, % = 3,968%

46 | 121



PO AN 1I- THIET KE LUOI PIEN PHAM HUY HUNG KTP02-K60

> Xét sy cd mot mach dudng day N-5 ngirng hoat dong
AU s % =2.AU % + AU, % =15,339%
AU vs) % =2.AU, %+ AU, % =15,822%

> Xét sy cd mot mach dudng diy 5-4 ngimg hoat dong
AU, % =AU % +2.AU, % =11,244%
AULYS, % =AU, Y%+ AU, % = 8,539%

> Xét sy ¢ mot mach dudng diy 5-6 nging hoat dong
AU Y% =AU, %+ 2.AU, % =10,278%
AU % =AU, Y%+ AU, % =9,022%

> Xét sy ¢ mot mach duong day N-2 ngimg hoat dong
AU o) % =2.AU %+ AU, % =10,39%

> Xét sy b mot mach dudng diy 2-3 ngimg hoat dong
AU, % =AU, % +2.AU,; % = 8,66%

Do dé AU, =max{AUNs Y%: AU, %: AU %) =15,822%

scmax sc(NS5)

s¢ max sc(N5)

AU, =max{AUNS, % AU, % AU NS, %} =15,399%

AUN23

Scmax

max {AUN, %: AU LT, %) =10,39%

Bdng 2.23 Tén that dién dp trong ché dj binh thwong va sw c6 (phirong én 3)

Puong day AU, % AU, % AU, gne % AU, gsc%
N-1 1,984 3,968 1,984 3,968
N-5 6,8 13,6
5-4 2,222 4,444 9,022 15,822
5-6 1,739 3,478
N-2 4,04 8,08 6,35 10,39
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2-3 2,31 4,62

(1): max {AUN*%: AU %}

(2): max {AUszfax ; AUjZifax}
Vay ton that dién ap 16n cia mang dién trong cac ché do:
Trong ché d6 binh thuong 13 9,022% tng véi duong ddy N-5-4

Trong ché do sy cd 1a 15,822% ung véi truong hop dudng day N-5-4 khi duong day
N-5 ngung hoat dong

234 Tinh toan ki thuat phwong an 4
2.3.4.1 So @6 luéi dién

6
‘ ‘ 25 + 12,107
4 /1 \&
o)
.{\ 3 ] %\
28 +135611 06 04! N

NN
JV

| . g2 30.0000 | 25+12,107i

@ ®
25+12,107i
W%
“Fo
%
an YA
50.99F =117
3 2 i
30.0000 2 |t
35 +(16,951i 18/+8,718i

2.3.4.2 Tinh toan so' bd phan bd cong suat trong hréi dién
Xét duong day N-2-3, vi 1a duong day hinh tia lién thong do do
S, =S, =35+16,951i MVA
Sy, =Sy +8, =53+25,669i MVA
Xét duong day 4-5, vi 1a 10 duong day hinh tia do do

S, =S, =28+13,561i MVA
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Xét mach vong 1-6-5 cap dién tir dudng day N-1

So:llsg + L)+ (S +8)-Lis _ 35 0404 15.501i MVA
Lis+ Lig+ L

Do S, >S, = Dong cong suét di tir 6— 5

Taco S, =

= S, =8,-S,=7,05+3,414i MVA
Sis=(S,+S,)— S, =45,95+22,254i MVA
Nén Sy, =S, +S,, +S, =103+49,882i MVA

Bdng 2.24 Phan bé cong sudt trén cdc dwong ddy (phwong dn 4)

buong day Cong suat, MVA Chiéu dai, km

N-1 103 + 49,8821 36,06
1-6 32,049 + 15,5211 36,06
1-5 45,95 + 22,2541 30

6-5 7,05+ 3,4144 31,62
5-4 28 + 13,5611 36,06
N-2 53 + 25,6691 50,99
2-3 35+16,951i 30

2.3.4.3 Lua chon dién ap dinh mirc

Ap dung cong thirc muc 2.2.2 ta tinh duoc dién 4p trén cac nhanh

U,, =4,34./36,06+16.103 =178,102 kV

U= 4,34.\/36,06+16.32, 049 =101,675 kV

U,;=4,344/30+16.45,95 =120,054 kV

U, =4,34.[31,62+16.7,05 = 52,156 kV
U,, =4,34./50,99+16.53 =130,127 kV

U,,=4,34~/30+16.35 =105,418 kV
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= Ta chon cip dién ap truyén taila U, =110 kV

2.3.4.4 Tinh toan tiét di¢n day din
Dong dién binh thuong trong ché do cuc dai duogc tinh theo cong thuc:

S

—_ 1

I =—1
max i \/g.l’l.Udm

Trong dé
S, : Cong suit trong duong ddy thtr i (MVA)
n:So6 mach
» Xét duong day N-1

S, 41037 +49,882

i =
e Bau, J3.2.110

Su ¢b ning né nhat 1a mot mach cua dudng day N-1 nging hoat dong
Khi d6 dong dién su ¢6 16n nhét chay trén duong day N-1 la:
1 =21 =2.300,335=600,67 A

10° =300,335 A

scmax N1 max N1

Tra bang 2.7 ta chon 2xACSR-240
> Xét dudng day 1-6
LS, 4[32,049%+15,521°

I -
e Bau,, J3.110

Su ¢b ning né nhat 1a dudng day 1-5 nging hoat dong
Khi d6 dong dién su cb 16n nhét chay trén duong ddy 1-6 la:

; NBHRTR)+0,+0,+0)
scmax16 —
\/g.n.Udm

Tra bang 2.7 ta chon 2xACSR-185

10° =186,902 A

2
10° =454,877 A

» Xét duong day 1-5
S, 45,957 422,254

Foass = .U J3.110
dm

10° =267,971 A
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Sy ¢b ning né nhat 1a dudng ddy 1-6 ngimg hoat dong
Khi d6 dong dién su cb 16n nhét chay trén duong day 1-5 la:

B \/(P + P, +P) +(Q4+Q5+Q6)

1 10° =454,877 A
scmax15 — \/gl’lUdm
Tra bang 2.7 ta chon 2xACSR-185
» Xét duong day 6-5
2
S, \/7 05> + 3,414 10— 4L113 A

1
max 65 \/gl'l U \/_ 110

Sy ¢b ning né nhat la duong day 1-5 nguirng hoat dong
Khi d6 dong dién su ¢6 16n nhét chay trén dudng ddy 6-5 la:

_J(B+RY +HQ+0)

1
scmax 15 \/g - Ua,m

Tra bang 2.7 ta chon 2xACSR-95
» Xét duong day 5-4

2 2
[ =—os N8 HISOL (e o) 45 p
Banu, J3.2.110

Sy ¢b nang né nhat 1a mdt mach cua duong day 5-4 ngung hoat dong
Khi d6 dong dién su c6 16n nhét chay trén duong diy 5-4 1a:
1 =21, =2.81,645=163,29 A

=309,084 A

scmax N1

Tra bang 2.7 ta chon 2xACSR-95
» Xét duong day N-2
Sxy /537 +25,669°

ImaxN2 \/gl’lU \/_2110

Su ¢ nang né nhét 13 mot mach cua duong day N-2 ngirng hoat dong
Khi d6 dong dién su cb 16n nhat chay trén dudng day N-2 1a:
1 =21 _ v, =2.154,543=309,086 A

10° =154,543 A

scmax N2

Tra bang 2.7 ta chon 2xACSR-185
» Xét duong day 2-3

2 2
I S N3 HI6OST (s 160057 A
" fn U, J3.2.110

Su ¢ nang né nhat 1a mt mach cua duong day 2-3 ngurng hoat dong
Khi d6 dong dién sy ¢ 16n nhat chay trén duong day 2-3 la:
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1 =21 =2.102,057=204,114 A

scmax N1 max N1

Tra bang 2.7 ta chon 2xACSR-95

Bdng 2.25 Tiét dién ddy dan cia cdc dwong ddy (phirong dn 4)

Puong day 8616 I, A I A Loai day
N-1 2 300,339 600,678 ACSR-240
1-6 1 186,909 454,977 ACSR-185
1.5 1 267,973 454,877 ACSR-185
6-5 1 41,113 309,084 ACSR-95
5.4 2 81,645 163,29 ACSR-95
N-2 2 154,543 309,086 ACSR-185
23 2 102,057 204,114 ACSR-95

2.3.4.5 Tinh toan thong sb ciia cac dwong diy
> Xét duong day N-1 theo phan 2.3.4.4 ta chon dugc loai diy ACSR-240
bi¢n tr¢ cua duong day N-1 la:

R= ro.% ~0,132.3%:00

=2,38 Q

Dbién khang ctia duong day N-1 la:

X = xo.% _0,388.3%:%

=6,996 Q
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> Tuong ty tinh cho cac dudng diy khéc ta co bang 2.26 thong sb cua cac dudng

day
Bdng 2.26 Théng so ciia cdc dwong ddy (phwong dn 4)

Puong | S616 | Chiéudai | Loaiday Xo To X R
day (m) (Q/km) | (QQ/km) | () (Q)
N-1 2 36,06 ACSR-240 0,388 0,132 6,996 2,38
1-6 1 36,06 ACSR-185 0,417 0,17 15,037 | 6,13
1-5 1 30 ACSR-185 0,417 0,17 12,51 5,1
6-5 1 31,62 ACSR-95 0,439 0,33 13,881 | 10,435
5-4 2 36,06 ACSR-95 0,418 0,33 7,519 5,95
N-2 2 50,99 ACSR-185 0,396 0,17 10,096 | 4,334
2-3 2 30 ACSR-95 0,418 0,33 6,27 4,95

2.3.4.6 Tinh toan lai phan b6 cong suit sau khi chon tiét dién day din dwong day

» Xét duong day N-2-3, vi 1a duong day hinh tia lién thong do do
S,, =8, =35+16,951i MVA
Sy, =Sy, +8, =53+25,669i MVA

» Xét duong day 4-5, vi 1a 10 duong day hinh tia do do
S, =S, =28+13,561i MVA

> Xét mach vong 1-6-5 cap dién tir dwong day N-1

Sé-(z65"_'zls)_+ (S4_+ SS)'ZIS
Zis+Z+Zg

Taco S, = =31,906+14,677i MVA

Do S,, >S, = Dong cong suat di tir 6— 5
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= S =S8, S, =6,906+2,57i MVA
S =(S, +S,)— S, =46,094+23,098 MVA
Nén Sy, =S +8,, +S, =103+49,882i MVA
Kiém tra lai tiét dién day dan sau khi tinh lai phan b6 céng suét trong mach vong kin
» Xét duong day 1-6
_ S, _\31906" +14,677°

I =
e Bau, J3.110

Su ¢6 nang né nhat 1a duong day 1-5 ngimg hoat dong
Khi d6 dong dién su ¢6 16n nhét chay trén duong diy 1-6 la:

, _BrRHRY Q.40 +0)
scmax16
Bal .

Tra bang 2.7 ta thiy day ACSR-185 van thoa man.

10° =184,332 A

10° =454,877 A

» Xét duong day 1-5
;S 46,094 +23,098°
e Bau, J3.110
Su ¢b ning né nhat 1a dudng day 1-6 nging hoat dong
Khi d6 dong dién su ¢ 16n nhat chay trén duong day 1-5 la:
CJ(B+P+P) +(Q,+0,+0Q,)
IscmaxlS -
BalU i
Tra bang 2.7 ta thdy day ACSR-185 van thoa man.

» Xét duong day 6-5

L Sk 6,906 +2,57>
e By, J3.110

Su c6 nang né nhat 1a (’iu(‘mg detly 1-5 ngung hoat dong

Khi d6 dong dién su c6 16n nhat chay trén duong day 6-5 la:

L BRI Q40
scmax \/§ ,n,Udm

Tra bang 2.7 ta thdy diy ACSR-95 van thoa man

.10° =270,607 A

2
10° =454,877 A

10° =38,676 A

2
.10° =309,084 A
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Bdng 2.27 Phan bé cong sudt cac duong day sau khi chon tiét dién day dan (phuong an 4)

buong day Cong suat, MVA Chiéu dai, km Tong tro Z, €2
N-1 103 + 49,8821 36,06 2,38 + 6,996i
1-6 31,906 + 14,6771 36,06 6,13 + 15,0371
1-5 46,094 + 23,0981 30 5,1 +12,51i
6-5 6,906 + 2,571 31,62 10,435 + 13,8811
5-4 28 + 13,5611 36,06 5,95 +7,519i
N-2 53 + 25,6691 50,99 4,334 + 10,0961
2-3 35+16,951i 30 4,95+ 6,271

2.3.4.7 Ton that dién ap 16m nhit cia ludéi dién
2.3.4.7.1 Ché db binh thuwong

Tén that dién ning ctia mot duong day duoc xac dinh bang cong thirc:

_ PR +0.X,

AU,, = kV

dm
Trong do

P,0O, 1an luot 13 cong sudt tac dung va cong suat phan khang cua
duong day thur 1

R,X, 1an luot 13 dién tré va dién khang cua dudng day thir i

> Xét duong day N-1
P, Ry, +0y. Xy, 103.2,38+49,882.6,996

AU = =5,401 kV
U, 110
N1
= Aug1%=AUbf .100:5141‘81.100=4,91%

dm
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> Tinh toan twong tu ta duoc bang 2.28 ton that dién ap cua cac dudng day

Bdng 2.28 Tén thdt dién dp ciia cac dwong ddy ché dé binh thuong (phwong dn 4)

Duong day AU, kV AU, % %
N-1 5,401 491
1-6 3,784 3,44
1-5 4,764 4331
6-5 0,979 0,89
5.4 2,442 2,22
N-2 4.444 4,04
2.3 2,541 2,31

Do d6 AU, ™% =AU, %+ AU, %+ AU, %=11,461%
AU % =AU % + AU, % + AU %+ AU, % =11,46%
AUP% =AU %+ AU % =6,35%

2.3.4.7.2 Ché dj su cb

Quy udce AUS"C(Z.) : ton that dién 4p trong ché d¢ su cb trén duong day k ung véi

truong hop duong day 1 ngirng hoat dong.

Pbi voi cac dudng day mach kép hinh tia thi khi xdy ra sy ¢6 ngimng hoat dong mot
mach duong day thi: AU % =2.AU,,%

> Xét sy c6 mot mach duong day N-1 ngimg hoat dong

AUy %o =2.AU," % =9,82%

AU Y%= AU Yo+ AU, %o+ AU, % =16,371%
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AUy % =AU, Yo+ AU, Y%+ AU, %+ AU, % =16,37%
> Xét su 6 mot mach duong day 5-4 ngung hoat don
g
AUs5c4(54)% = Z-AU;:‘% =4,44%
AU % = AUN %+ AU %+ AU ., % =13,681%
AU % = AU %+ AU, %+ AU Y%+ AU Y 5, % = 13,68%
» Xét duong day 1-5

Su ¢b nghiém trong nhat c6 thé xay ra d6i voi duong day 1-5 1a khi dudng day 1-6
nging hoat dong. Khi d6 phan b cong suit trong mang dién la:

S =S8,+S.+S,=78+37,775 MVA
S, =S, =25+12,107i MVA

_ 78.5,1+37,775.12,51

AU )% = T 100 =7,193%
N 25.10,435;152,107.13,881.100:3’545%

AUNE % = AU %+ AU, %+ AU % =14,323%
AU o Yo =AU %+ AU S Yo+ AU % % = 15,648%

> Xét duong day 1-6

Sy ¢b nghiém trong nhat c6 thé xay ra d6i voi duong day 1-6 1a khi dudng day 1-5
ngimg hoat dong. Khi d6 phan bd cong suit trong mang dién 1a:

S =S, +S,+S, =78+37,775i MVA
S =S, +S,=53+25,668 MVA

AU;fas)% _ 78.6,13+3;Z;)7275.15,037.100 —8.646%

AUffas)% _ 53.10,435+112§2,668.13,881.100 —7.515%
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AU % =AU, Yo+ AU 5, %+ AU S 5 %o+ AU, % = 23,291%

» Xét duong day 6-5

Su cb nghiém trong nhit c6 thé xay ra d6i voi dudng day 6-5 1a khi duong day 1-5
nging hoat dong. Khi d6 phan bd cong suit trong mang dién 1a:

S =S, +S.+S,=78+37,775 MVA
S =S, +S,=53+25,668 MVA

AUslfas)% _ 78.6,13 + ?Z,O7275.15,037 100 = 8,646%

53.10,435 +25,668.13,881

10 100=7,515%

65 o/ _
Al]sc(IS) A) -

AU % =AU, %+ AU 5 Yo+ AU S 5 % + AU, % = 23,291%

sc(15)
> Xét sy ¢ mot mach duong day N-2 ngimng hoat dong
AU Gy % =2.AU* %+ AU, % =10,39%
> Xét sy b mot mach dudng diy 2-3 ngimg hoat dong
AU, % =AU, %+2.AU,; % = 8,66%

Bdng 2.29 Ton thit dién dp trén cac dwong day trong ché d binh thwong va sw c6 (phicong én 4)

Puong ddy | AUp%.% | AUg%,% | AUpmani% % | AUmarsc% , %

N-1 491 9,82

1-6 3,44 8.646 - 201
1-5 4331 7,193 ’ ’

6-5 0,89 7,515

5.4 2,22 4,44

N-2 4,04 8,08

2-3 231 4,62 6,35 10,39
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(1) max { AU %; AU, %}

(2) Ton that dién ap 16n nhat trong ché d6 su ¢d cua phan duong day N-1-5-4 va
N-1-6-5-4 Gng v6i truong hop duong day 1-5 nging hoat dong
(3) max {AU M, % AU YD, %)

sc(N2)
Vay ton that dién ap 16n cia mang dién trong cac ché do:
Trong ché do binh thuong 14 11,461% tng véi trudng hop dudng diy N-1-5-4

Trong ché do su ¢b 14 23,291% tng véi truong hop duong day N-1-6-5-4 khi duong
day 1-5 ngung hoat dong

2.3.5 Tinh toan ki thuat phwong an 5
2.3.5.1 So @6 ludi dién

6
AA
MR L ' 25 +12,107i
4 B - Q) ‘x'
o 7
B N/
28 +13,561i |95 ©
*{Q()‘s,\ &/ |
N5 | ‘1 25+12,107i
25 +12,1071
3 2 T <
30.0000 i
o0 oo
35 +16,951i 18 +8,718i

2.3.5.2 Tinh toan so' bd phan bd cong suat trong hréi dién

Xét duong day N-2-3, vi la duong day hinh tia lién thong do d6
S,, =S, =35+16,951i MVA

Sy, =Sy, +8, =53+25,669i MVA

Xét duong day N-1, vi la 1o duong day hinh tia do do
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Sy, =S, =25+12,107i MVA

Xét mach vong 4-6-5 cip dién tir duong day N-1

S,.(Lg, + L)+ S,.L

Taco S, =

L54 + L64 + L56

Do S,, <S, = Dong cong suit di tir 6 — 4

= S, =5,-S,=2,012+0,975 MVA

Se =S, +S, =27+13,082i MVA

Nén S, =S, + S, +S, =78+37,775 MVA

6 =25,988+12,586i MVA

Bdng 2.30 Phan bé cong sudt trén cdc dwong ddy (phwong dn 5)

Puong day Cong suat, MVA Chiéu dai, km
N-1 25+ 12,1071 36,06
N-5 78 + 37,7751 58,31
5-4 25,988 +12,586i 36,06
5-6 27+ 13,082i 31,62
6-4 2,012 +0,975i 41,23
N-2 53 + 25,6691 50,99
2-3 35+ 16,9511 30

2.3.5.3 Lua chon dién ap dinh mirc

Ap dung cong thirc myc 2.2.2 ta tinh dugc dién ap trén cac nhanh

U, =4,34.4/36,06+16.25 =90,628 kV

U,s=4,34./58,31+16.78 =156,86 kV

U,, = 4,34.\f36,06 +16.25,988 =92,256 kV

Uy, =4,34.4/31,62+16.27 =93,448 kV
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U,, =4,34.450,99+16.53 =130,127 kV

U,, =4,34~/30+16.35 =105,418 kV
= Ta chon cip dién ap truyén tai la U am =110 kV

2.3.5.4 Tinh toan tiét di¢n day din
Dong dién binh thuong trong ché do cuc dai duogc tinh theo cong thurc:

S,

— 1

l . =—
max i ﬁ.n.Udm

Trong do
S, : Cong suat trong duong day thtr i (MVA)
n : S6 mach
» Xét duong day N-1
Sy \25°+12,1072

[ = - 10° =72,897 A
meNt e [3.a.U J3.2.110
dm

Su ¢ nang né nhét 13 mot mach cua duong day N-1 ngirng hoat dong
Khi d6 dong dién su cb 16n nhat chay trén dudng day N-1 1a:
1 =21 =2.72,897 =145,794 A

max N1

scmax N1

Tra bang 2.7 ta chon 2xACSR-95
» Xét duong day N-5
S, 4]78+37,775

1 =
e By, J3.2.110

Su ¢b ning né nhat 1a mot mach cta dudng day N-5 ngimg hoat dong
Khi d6 dong dién su cb 16n nhat chay trén dudng day N-5 1a:
1 =20 _ v =2.227,439=454,878 A

10° = 227,439 A

scmax N1

Tra bang 2.7 ta chon 2xACSR-185
» Xét duong day 5-4
S, 25,9887 +12,586°

1 =
mxst - BoanU J3.110
dm

Su ¢b ning né nhat 13 dudng ddy 5-6 ngimg hoat dong

10° =151,556 A
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Khi d6 dong dién su cb 16n nhét chay trén duong diy 5-4 la:

;BRI +©,+0)
scmax 16 \E}’lUdm

Tra bang 2.6 ta chon 2xACSR-185

2
10° =309,084 A

» Xét duong day 5-6
L Se J27% 13,082
e Bau, Baw o
St cb ning né nhat 1a (’iub'ng dzjly 5-4 ngung hoat dong
Khi d6 dong dién su c6 16n nhat chay trén duong day 5-6 la:

, _AR+RY+(Q,+0Q)
scmax 56 *\/g.l’l.Udm

Tra bang 2.6 ta chon 2x ACSR-185
» Xét duong day 6-4
PR J2,012% +0,975>
et Bau, J3.110
Su ¢b ning né nhat 1a (’iub'ng detly 5-4 nguirng hoat dong
Khi d6 dong dién su c6 16n nhat chay trén duong day 6-4 la:

P2+ 2
I, e _NEHOS ~163,291 A
\@.n.Udm

Tra bang 2.6 ta chon 2xACSR-70
» Xét duong day N-2

Sy, 537 +25,669°

I =
N Bau, J3.2.110

Sy ¢b ning né nhat 1a mot mach cia dudng day N-2 ngimng hoat dong
Khi d6 dong dién su ¢6 16n nhét chay trén duong diy N-2 la:
1 =21 =2.154,543 =309,086 A

max N2

10° =157,471 A

2
10° =309,084 A

10°=11,735 A

10° =154,543 A

scmax N2

Tra bang 2.7 ta chon 2x ACSR-185
» Xét duong day 2-3

2 2
[ =—Sm N3 HI6IT (s 165 057 A
Bau, J3.2.110
Su ¢6 nang né nhat 1a mot mach cia duong day 2-3 ngimg hoat dong
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Khi d6 dong dién su cb 16n nhét chay trén duong ddy 2-3 la:
1 =21 =2.102,057=204,114 A

scmax N1 max N1

Tra bang 2.7 ta chon 2xACSR-95

Bdng 2.31 Tiét dién ddy dan ciia cac dwong ddy (phieong dn 5)

Puongday | 5019 L. A I A | Loaiday
N-1 2 72,897 145,794 ACSR-95
N5 2 227,439 454878 | ACSR-185
5.4 1 151,556 309,084 | ACSR-185
5.6 1 157,471 309,084 | ACSR-185
6.4 1 11,735 163,291 ACSR-70
N2 2 154,543 309,086 | ACSR-185
23 2 102,057 204,114 ACSR-95

2.3.5.5 Tinh toan thong sb ciia cac dwong diy
> Xét dudng day N-1 theo phan 2.3.5.4 ta chon dugc loai ddy ACSR-95
Dién tré cua duong day N-1 la:

L, 36,06

R=r, =M = 0,33

=5,95 Q

Dbién khang ctia duong day N-1 la:

X =x0.% _0,418.2%:%

=7,537 Q
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> Tuong ty tinh cho cac dudng diy khéc ta co bang 2.32 thong sb cua cac dudng

day
Bdng 2.32 Théng s6 ciia cdc dwong ddy (phwong dn 5)

Puong | S610 | Chiéudai | Loaiday Xo To X R
day (m) (Q/km) | (QQ/km) | (€2) (Q)
N-1 2 36,06 ACSR-95 0,418 0,33 7,537 5,95
N-5 2 58,31 ACSR-185 0,396 0,17 11,545 | 4,956
5-4 1 36,06 ACSR-185 0,417 0,17 15,037 | 6,13
5-6 1 31,62 ACSR-185 0,417 0,17 13,186 | 5,375
6-4 1 41,23 ACSR-70 0,449 0,46 18,512 | 18,966
N-2 2 50,99 ACSR-185 0,396 0,17 10,096 | 4,334
2-3 2 30 ACSR-95 0,418 0,33 6,27 4,95

2.3.5.6 Tinh toan lai phan bd cong suit sau khi chon tiét dién day dén tirng duwong
day

» Xét duong day N-2-3, vi la duong day hinh tia lién thong do do
S,, =S, =35+16,951i MVA
Sy, =Sy, +8, =53+25,669i MVA

» Xét duong day N-1, vi la 16 duwong day hinh tia do d6
Sy, =S8, =25+12,107i MVA

> Xét mach vong 4-6-5 cap dién tir duong day N-5

S4'(z_64+ 2_56) +§6‘256
ZS4 + Z64 + ZS6

Tacé S, = =26,101+13,055i MVA
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Do S, >S,, = Dong cong suét di tir 6— 4
= S, =5,-S, =1,899+0,506i MVA
S, =S, +S.=26,899+12,613i MVA
Nén S, =S, + S, +S; =78+37,775i MVA
Kiém tra lai tiét dién day dan sau khi tinh lai phan b6 cong suét trong mach vong kin
» Xét duong day 5-4

S, 26,1012 +13,055°

Il =
et Banu, J3.110

Su ¢b nang né nhat 1a dudng ddy 5-6 nging hoat dong
Khi d6 dong dién su ¢6 16n nhét chay trén duong diy 5-4 la:

, _NBHRI 40,40,
scmax16 —
Bal i

Tra bang 2.6 ta thdy day ACSR-185 van thoa min

10° =153,175 A

2
) 10° =309,084 A

» Xét duong day 5-6

L Se 26,8997 +12,613
e Bnu, J3.110

Su ¢b ning né nhat 1a (’iu(‘mg detly 5-4 nguirng hoat dong

Khi d6 dong dién su coO 16n nhat chay trén duong day 5-6 la:

L AR (40
scmax \/g.n.Udm

Tra bang 2.6 ta thdy day ACSR-185 van thoa min

> Xét dudng day 6-4
;o Su 1899 +0,506°
et Bau, Baw oo
Su ¢6 nang né nhat 1a duong day 5-4 ngimg hoat dong
Khi d6 dong dién su ¢6 16n nhét chay trén duong diy 6-4 la:
P2 + 2
I . _NETHO 50163001 A
BalU i
Tra bang 2.6 ta thdy diy ACSR-70 van théa man

10° =155,934 A

2
.10° =309,084 A

10° =10,315 A
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Bdng 2.33 Phan bé cong sudt cac dwong ddy sau khi chon tiét dién day dan (phwong dn 5)

Puong day Cong suat, MVA Chiéu dai, km Téng tré Z, Q
N-1 25+12,1071 36,06 5,95 +7,537i
N-5 78 + 37,7751 58,31 4,956 + 11,5451
5-4 26,101 + 13,0551 36,06 6,13 + 15,0371
5-6 26,899 + 12,6131 31,62 5,375 + 13,1861
6-4 1,899 + 0,5061 41,23 18,966 +18,512i
N-2 53 + 25,6691 50,99 4,334 + 10,0961
2-3 35+16,951i 30 4,95+ 6,271

2.3.5.7 Ton that dién ap 16m nhit cia lwdéi dién
2.3.5.7.1 Ché @b binh thwong

Tén that dién nang ciia mot duong day duoc xac dinh bang cong thirc:

_BR+0.X,

AU,
U dm

kV

Trong do
P,0O, 1an luot 13 cong sudt tac dung va cong suat phan khang cua
duong day thur 1
R,X, 1an luot 13 dién tré va dién khang cua duong day thir i
» Xét duong day N-1
Py .Ry, +0,,- X,  25.5,95+12,107.7,537
u,, 110

AUNI —

bt

=2,182 kV

N1
= AUIQ”%:%.IOO: 2’1?)2.100 =1,984%

dm

> Tinh toan tuong ty ta dugc bang 2.34 ton that dién 4p cia cac dudng day
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Bdng 2.34 Ton that dién dp trén cdc dwong ddy ché dg binh thuong (phwong dn 5)

Duong day AU, kV AU, % %
N-1 2,182 1,984
N-5 7,479 6,799
5.4 3,239 2,945
5.6 2,826 2,569
6-4 0,413 0,375
N-2 4,444 4,04
2.3 2,541 2,31

Do do AU % =AU %+ AU, % =9,744%
AUY % =AU %+ AU %+ AU % =9,743%
AUYP% =AU %+ AU % = 6,35%

2.3.5.7.2 Ché dp su cd

Quy uéc AU fc(i) : ton thit dién ap trong ché do sy cb trén duong day k tng voi

truong hop duong day i ngirng hoat dong.

Déi véi cac duong day mach kép hinh tia thi khi xay ra sy ¢ ngiing hoat dong
mot mach duong day thi: AU % =2.AU,, %

> Xét sy c6 mot mach duong day N-1 ngimg hoat dong
AU:Z(INI)% =2.AU}' % =3,968%
> Xét sy c6 mot mach duong day N-5 ngimg hoat dong

AUNS

sc(N5)

% =2.AUY %=13,598%

AUNS %= AUYS, %+ AUS % =16,543%
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AU Y= AUy %+ AUS Yo+ AUS% =16,542%
» Xét duong day 5-4

Sy cb nghiém trong nhat co6 thé xay ra d6i voi dudng diy 5-4 1 khi dudng day 5-6
ngimg hoat dong. Khi d6 phan bb cong suit trong mang dién 1a:

S, =S, +S, =53+25,668 MVA
S, =S, =25+12,107i MVA

AU %= 53.6,13+ ﬁ,o6268.15,037 100=5,875%

AUf(ss)% _ 25.18,966+12;107.18,512.100 —5.771%
‘ 110

AU Yo =AU Yo+ AU 5 Yo+ AU o %o =18,445%
» Xét duong day 5-6

Sy ¢b nghiém trong nhét ¢ thé xay ra d6i voi dudng diy 5-6 1 khi dudng day 5-4
nging hoat dong. Khi d6 phan bd cong suat trong mang dién la:

S, =S, +S, =53+25,668 MVA
S, =S, =28+13,561i MVA

_53.5,375+125,668.13,186

AU, Yo = 10 .100=5,152%
AU % = 28.18,96611(3),2561.18,512'100:6,464%

AU % =AU, %+ AU S s, Yo+ AU sy % =18,415%
> Xét duong day 6-4

Su c6 nghiém trong nhat c6 thé xay ra ddi v6i duong day 6-4 1a khi duong day 5-4
ngimg hoat dong. Khi d6 phan bd cong suit trong mang dién 1a:

S =S, +S, =53+25,668 MVA
S, =S, =28+13,561i MVA
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56 0
AUsc(54) Yo =

64 0
AUsc(54) A) -

AUN% =AU %+ AU’

sc(54)

~53.5,375+25,668.13,186

110?

_ 28.18,966 +13,561.18,512

110?

.100=5,152%

.100 = 6,464%

%+ AU sy % =18,415%

> Xét sy c6 mot mach duong day N-2 ngimg hoat dong

AUNE %=2.AUN%+AUZ%=10,39%

> Xét sy ¢ mot mach dudng diy 2-3 ngimng hoat dong

AU LG % =AU, % +2.AU,; % = 8,66%

Bdng 2.35 Ton that dién dp trén cac dwong day ché dg binh thieong va sw ¢é (phwong dn 5)

Puong day AU, % , % AU % % AU, % ,% | AU, . % %
N-1 1,984 3,968 1,984 3,968

N-5 6,799 13,598

5-4 2,945 5,875 9,744 18,4459

5-6 2,569 5,152

6-4 0,375 6,464

N-2 4,04 8,08 6,35 10,39

2-3 2,31 4,62

(1): maX{AUZ:’M%;AUZZW%,AUZ”}

(2) : Ton that dién ap 16n nhit ing voi dudng day N-5-4-6 khi dudng day 5-6
ngung hoat dong
(3): max {AUNY, % AU NS, %!

sc(N2)
Vay ton that dién ap 16n cia mang dién trong cic ché do:

Trong ché d6 binh thuong 13 9,744% Gng vai truong hop duong day N-5-4
Trong ché do su ¢ 1a 18,445% tng véi trudng hop dudng day N-5-4-6 khi
duong day 5-6 ngung hoat dong.
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Bang 2.36 Chi tiéu ki thudt cua cdc phuong an so sanh

Ton that dién Phuong é4n
ép 1 2 3 4 5
AU %o | 6842 | 10,632 9,022 11,461 9.744
max bt s
AU % o | 11462 | 15,544 15,822 23,291 18,445

» Chon cac phuong an dat chi tiéu ki thuat AU___, % <15% va AU__..% <20%
» Do d6 ta chon phuong an 1,2,3,5 dé tién hanh so sanh kinh té.
3 SO SANH KINH TE CAC PHUONG AN

Theo két qua tinh todn cua muc 2 ta da chon dugc 4 phuong an dé so sanh veé chi tiéu
kinh té 13 cac phuong an 1,2,3,5. Vi cac phuong 4n so sanh ciia mang dién c6 cung cap
dién &p dinh mtrc, do d6 dé don gian khong can tinh von dau tu vao céc tram bién ap.

Chi tiéu kinh té duoc st dung dé so sanh cac phuong an 1a cac chi phi tinh toan hing

nam, dugc xac dinh bang cong thirc:

N
1
CPde ZVO + ;(ahb.Vo +CM)W

3.1 Phuongan1

Dya vao bang 2.4, 2.10 va 2.11 thay I, vao bang 2.4 ta dugc chi phi vong doi cua
1km duong ddy, nhan vé6i chiéu dai duong dau ta duoc chi phi cta ca dudng ddy.

Két qua duoc thong ké & bang 3.1
Bdng 3.1 Tinh todn chi phi kinh té ciia phwong dn 1

Pudng | S616 | Chidudai km |Loaiday |I_ ,A |CP, CP,
da ‘ ‘

v tricu dong/km | tri¢u dong
N-1 2 36,06 ACSR-185 | 145,793 | 5526,871 199298,982
1-6 2 36,06 ACSR-95 |72,897 | 4098,677 147798,276
N-5 2 58,31 ACSR-185 | 154,542 | 5677,697 331066,512
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5-4 2 36,06 ACSR-95 | 81,645 |4249,282 153229,109
N-2 2 50,99 ACSR-185 | 154,543 | 5677,715 289506,688
2-3 2 30 ACSR-95 | 102,057 |4667,001 140010,03
Tong 1260909,597

3.2 Phuwong an 2

Tinh toan twong tu phuong 4n 1 ta c6 bang 3.2 chi phi kinh té ctia phuwong an 2

Bdng 3.2 Tinh todn chi phi kinh té ciia phwong én 2

DPudng | S616 | Chidudai km |Loaiday |I_ ,A |CP, CP,

day triéu dong/km triéu dong
N-1 2 36,06 ACSR-240 | 300,335 | 9434,47 340206,974
1-5 2 30 ACSR-185 | 227,439 |7276,016 218280,48
5-4 2 36,06 ACSR-95 | 81,645  |4249,282 153229,109
5-6 2 31,62 ACSR-95 | 72,897 | 4098,677 129600,167
N-2 2 50,99 ACSR-185 | 154,543 | 5677,715 289506,688
2-3 2 30 ACSR-95 | 102,057 | 4667,001 140010,03
Téng 1270833,448

3.3 Phuong an 3

Tinh toan tuong tw phuong 4n 1 ta c6 bang 3.3 chi phi kinh té ctia phwong an 3
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Bdng 3.3 Tinh todn chi phi kinh té ciia phwong dn 3

Puong |S616 | Chidudai,km |Loaiddy |I_ ,A | CP, CP,

day triéu déng/km triéu déng
N-1 2 36,06 ACSR-95 | 72,897 |4098,677 147798,293
N-5 2 58,31 ACSR-185 | 227,439 | 7276,016 424264,493
5-4 2 36,06 ACSR-95 | 81,645 |4249,282 153229,109
5-6 2 31,62 ACSR-95 | 72,897 | 4098,677 129600,167
N-2 2 50,99 ACSR-185 | 154,543 | 5677,715 289506,688
2-3 2 30 ACSR-95 | 102,057 |4667,001 140010,03
Tong 1284408,78

34 Phuwong an 5

Tinh toan tuong tw phuong 4n 1 ta c6 bang 3.4 chi phi kinh té ciia phwong an 5

Badng 3.4 Tinh todn chi phi kinh té ciia phwong dn 5

Dudng | S616 | Chidudai km |Loaiday |I_ ,A |CP, CP,

day triéu dong/km triéu dong
N-1 2 36,06 ACSR-95 | 72,897 | 4098,677 147798,293
N-5 2 58,31 ACSR-185 |227,439 |7276,016 424264,493
5-4 1 36,06 ACSR-185 | 151,556 | 3351,017 120837,673
5-6 1 31,62 ACSR-185 | 157,471 | 3403,477 107617,943
6-4 1 41,23 ACSR-70 | 11,735 | 2161,5 89118,645
N-2 2 50,99 ACSR-185 | 154,543 | 5677,715 289506,688
2-3 2 30 ACSR-95 | 102,057 | 4667,001 140010,03
Téng 1319153,765
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3.5 Tong két cac phwong an

Bang 3.5 Chi tiéu kinh té-ki thudt cua cac phwong an so sanh

Toén that dién | Phuong an

ap 1 2 3 5
AU, %, % | 6,842 10,632 9,022 9,744
AU % % |11,462 15,544 15,822 18,445

CP, , tri¢u 1260909,597 | 1270833,448 | 1284408,78 1319153,765
dong

Tir két qua trong bang 3.5 ta thdy cac phuwong an 1 ¢6 chi phi vong doi nho nhat.
Vi vay ta chon phuong an 1 1a phuong an thiét ké.

4 CHON MAY BIEN AP VA SO PO NOI DAY

4.1 Chon may bién ap trong tram bién ap ha ap
Déi v6i ho tiéu thu loai I, dé dam bao cung cép dién cho cac phu tai can dat 2 may
bién 4ap ha ap cho mdi tram.
Khi chon cong sudt may bién ap can xét dén kha ning qua tai ciia may bién ap con
lai trong ché do su cb. Xuét phat tir diéu kién qua tai cho phép bang 40% trong thoi
gian phu tai cyc dai.

Cong suat cia may bién ap trong tram cd n may bién ap:

s uS

dmMBA — k
qtsc

Trong do:  k,, : HE s0 qua tai sy ¢0 cua may bién ap. k. = 1,4

qtsc

S,.: Cong sudt phai cung cp khi su ¢6 1 mdy bién ap

> Tinh toan cong suét ciia may bién ap trong tram 1

Tirbang 1.1 ta co S, =+/B> +Q} =25° +12,107> =27,777 MVA

S 27,777
S immna = k_ =
gtsc 2

sudt phai cung cap chinh 1 cong suit ctia phu tai)

=

=19,841 MVA (Do khi mot may bién ap sy ¢ thi cong
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Do dé6 chon S,,,,,, =25 MVA
Tinh tuwong tu ta chon dugc cong suit clia cac mdy bién ap con lai & bang

Bdng 4.1 Két qua chon mdy bién dp ¢ cdc tram ha dp

Phu | S,

m UCdm UHdm UN APN AB) I 0
tai

MVA | kV kV % kW |[kW | %
25 115 23,5 |10,5 | 120 |29 0,8
16 115 [23,5 | 10,5 |85 21 0,85
32 115 23,5 |10,5 | 145 |35 0,75
25 115 11 10,5 [ 120 |29 0,8
25 115 11 10,5 | 120 |29 0,8
25 115 11 10,5 | 120 |29 0,8

N [ B W N

4.2 So db ndi day chi tiét

4.2.1 Thanh gép nha may
Do ca 6 phu tai déu 1a phu tai loai I nén ta dung so d6 2 thanh gop & ché do lam viéc
song song. Mdi mach ciing chi duoc ndi véi thanh gop qua mot mdy cit, nhung co hai
dao cach ly dé co thé noi véi ca hai thanh gop. Viée lién lac gitra hai thanh gop duoc
thuc hién bang mot may cit ndi.
Khi 1am viéc binh thuong mdi mach chi duoc ndi ¢i mot trong hai thanh gép. C6 thé
cho lam vi¢c ca hai thanh goép hodac mot thanh gop lam viéc va mdt thanh gép nghi.
Tuy nhién néu c6 su ¢d trén thanh gbp lam viéc thi s dan dén mat dién toan bo cac
mach do dé thuong cho ca hai thanh gép cung hoat dong.
> Uu diém

Khi bi sy ¢6 hodc can stra chita 1 thanh gop thi thanh gbp con lai s& cip dién cho cac
mach nbi vao thanh gép.
> Nhuoc diém
e Dung nhiéu dao cach ly, dao cach ly duoc dung dé thao tac khi c6 dong dién
nén néu thao tac nham 13n s& rat nguy hiém.
e Viéc bd tri thanh gop va dao cach ly thanh goép phuc tap.
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e Khi s6 mach nhiéu, con suit 16n thi khi xay ra ngdn mach trén mot thanh gép,
s6 mach bi mat dién s& 1on. Mat khac khi s6 mach 16n, ché d6 1am viéc véi mot
thanh gop s& chiém khoang thoi gian dang ké trong nam do dé lam giam d6 tin
cdy cung cap dién cua ludi dién.

e (06 thoi gian mat dién khi tién hanh céc thao tac dwa may ct ra stra chita va dua
no6 trd lai lam viée khi sura chita xong.

J !
1

Hinh 4.1 So d@6 hai thanh gép

MCLL

4.2.2 So d0 tram bién ap ha dp

Céc so dd hé thong mot thanh gop va so d6 hé thong hai thanh gop c6 do tin cdy cao va
kha thuan tié€n trong van hanh stra chira. Tuy nhién nhugc diém 1a gia thanh kha cao nén
duoc dung trong céc thiét bi phan phdi cé nhiéu mach, dién ap cao, cong suat 16n va quan
trong. Trong khi cac tram bién ap ha ap c6 it mach, nguoi ta hay dung so d6 cau 1a cac so
dd don gian, gia thanh vira phai va c6 d6 tin ciy cung cap dién gan nhu cac so dd mot thanh
g6p.

Céc so dd cau duoc gidi thiéu trén hinh 4.2 va 4.3 con goi 13 so dd cau don. Cac so dd nay
duoc dung khi ¢6 4 mach, nhung chi ding ba may cat. So d6 hinh 4.2 chi dat may cat vé
phia duong ddy, phia may bién ap chi dat dao cach ly, duoc goi 13 so d6 cau trong. So d6
hinh 4.3 chi dit may cat vé phia may bién 4p, phia dudng dy chi dit dao cach ly, dugc goi
1a so dd cau ngoai.

e So db cau trong:

- Khi ngin mach trén dudng day, chi c6 duong diy d6 mat dién, cic mdy bién ap
lam viéc binh thuong

- Khi stra chita hay su ¢6 1 may bién ap, mot duong diy tam thoi mat dién. Sau do,
dung dao cach ly may bién ap dé tach roi MBA, sau d6 khoi phuc su lam viéc
binh thuong ctia duong day.

- So dd cau trong thich hop cho tram bién ap it phai dong cat may bién ap va chicu
dai duong day 16n.
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e So do cau ngoai:

- Khi sira chita hay sy ¢6 MBA, dudng diy van 1am viéc binh thuong.

- Khi stra chira hay su c¢6 1 dudong ddy, | MBA tam thoi mat dién, sau d6 co thé
dung dao cach ly duong diy dé tach roi duong day dé tach roi duong day su cb

va khoi phuc sy lam vi¢c binh thuong cia MBA.

e S0 d6 cau ngoai thich hop cho tram bién ap phai thudng xuyén dong cat may bién

ap va chiéu dai duong day ngan.

SO DO CAU TRONG

Hinh 4.2 So dé cdu trong

SO DO CAU NGOAI

Hinh 4.3 So do cdu ngodi
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4.2.3 So dd ndi dién toan lwéi dién
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5 TINH TOAN CAC CHE PO VAN HANH CUA MANG PIEN
5.1 Mo hinh cin bing cong suit nit. Phuong phap Newton Raphson
5.1.1 Mo hinh cin bing cong suét nit

Yaj
U = Uiejel
nut i
§j=Pi+JQl |
L ’ \X.dik
YnI JBI g — =JB|k/2 g
‘ - -

Dat - mat dién thé = 0

Hinh 5.1 Mé hinh céng sudt niit
Hiy xét nut i ciia mang dién trén hinh 5.1 (nat cin bang c6 sd 0):
— Nt inbi voi cac nit j,k khac bang cac duong day co cac thong so:
Yy =1/ Zye =1/ (R + jX i) = G + jBy = Yy €™
Gy =Ry | (Ry + X3
B, =—X, /(R +X,,
@, =arctan(B,, /G, )

— Tainut i con co thé co thiét bi ndi xudng dat khac nhu : khang dién, tu dién,... dic

trung boi Y, .
— (Cong suat ngoai bom vao nut i 1a:
Si =E+0,
Trong do:
F=F;—-F,
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0 =0;-9Qu
P..,0,, 1a cong suat ngudn phat tai nat i
P,,Q,. 1a cong suét phu tai tai nit i
Néu cong suat ngudn 16n hon cong suat phy tai tai nat i thi nat i s& 13 ngudn, nguoc
lai nuat 1 sﬁe 1a tai. ’
Cong suat S, goi la cong suat nut.
— Dién dp day trénnut 13 U, =U,.e"
— Dong dién nit 1a J, , quan hé gitra dong dién nat dién &p nit va cong suit nut nhu
sau:
$,=\3U,7
— Dong dién tir nut i dén nut k (khong tin dén dong do dién dung) la:
jik = Yalik‘(Ui _Uk)/\/5

Cong suat di tir nat i dén nat k 1a:
S =3U.T =U.7,.(U-U)=U.e"Y, ¢ U.e" U,
=UlY €% —(U,U, Y, """ = P + jO,
P, =Re(S,)=U>Y, .cos@, —U.U, Y, .cos(6.—6, —p,)
Q, =Im(S,)=-U’Y,, .sing, ~U.U,Y,.sin(6, -0, —¢,)

Theo phuong trinh trén, cong suat tdc dung va cong suat phan khang sé duong néu
c6 chiéu di tir nat 1 sang nt k va &m néu c6 chiéu nguoc lai.

bat 6, =6 -6, ta duogc
P, =UlY,,.c08 9, —U,U.Y,;.co8(0) — )
Qik = _Uiz 'Ydik .sin Dix — Ui 'Uk ‘Ydik . Sin(gik — Dt )
Phuong trinh can béng cong sut nat cho nut i 1a:

Si= > S, —jUl. > By /2+UY

keC, ki keC, ki
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Vi hé toa dd cuc:

Mz

P=%UU,cos(6, - ¢,)+U] Re(Y,)
k=0
N
Q,=>UU,sin@, —¢,)-U, z ;"‘+U Im(Yl)
k=0 k=0
Vo1 hé toa dd Decartz:

i(UU G, cos(6, )+UU B, sin(6, ))+U Re(K)

k=0

N
0 = Z( ~UU,B, cos(0,)+UU,G,sin(6,)-U’ 32 j+U Im(Y;")

k=0
Trong d6 tong lay theo k = 0 dén N, ké ca k = i.
Y, ==y, = _L , tong dan twong hd gitta nit i va j.
ik

= Z y. , tong dan riéng cua niit i, tong tong dan clia cac duong day co lién hé véi
nat i.
Ta thay cac thong s6 trén chinh 13 thanh phan ctia ma tran tong din nat Y.
Dung din duong day c6 thé tinh vao ma tran tong dan, tinh vao thanh phan tong dan

riéng cua nut:

B, = _ZBik +Z%

/2 1am giam gia tri tuyét ddi cta B, .

Ctk

Khi do:
PFiUU cos(b, — (P;k)+Ui2Re(Yf")
k=0
Q,:iUU sin(g, — ¢, )+U; Im(K)

T
(=]
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5.1.2 Phwong phap Newton Raphson
5.1.2.1 Thuét toan chung

Ta can tim nghiém ciia bai toan:
W(x)=0

Trong d6 W (x) 1a ham khd vi theo bién x.

Xét ham W (x) trén hinh 5.2. Nghiém cta ham nay 1a x" tng voi W (x) =0.
W(x)
/
HiiD
/ W(x")
W(X.j) /
> ,/// "‘/
W(X?)‘,,:f‘f;
» .. //I—// / 2
0 =i 75 X X

Hinh 5.2 Ham W(x)

Nghiém cua W (x) duoc x4c dinh gan dung nhu sau: Xuat phat tir nghiém ban dau x° bat

ky, ta tinh duge W (x°), ta thiy W(x®) <> 0.
Tai diém [W(xo),xo] ta ké tiép tuyén 7' (x) v6i W (x):
T' (x)=W(x°)+W'(x0)(x—x°)=W(x°)+W'(x°)Ax
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Trong do:

dx

Giai phuong trinh T!(x) = 0 ta dugc Ax' =x' —x°:
W (x") Ax' =W (x*)

hay:

Sau khi ¢ Ax' ta tinh dugc x' = x* + Ax', sau d6 tinh W(x1 )
Tanhan thdy x' gan x” hon x° va W(xl) gan 0 hon.
Tai [W(x1 ),xl] ta lai ké tiép tuyén 77 (x) véi W (x), gidi 72 (x)=0 ta s& dugc nghiém x’
gan x" hon nira.
Tong quat:
Wv(xk)Aka _ _W(xk)

hay:

Axk+1 ——

0.

Trén l1a thuat toan Newton — Raphson dé giai phuong trinh W (x)
Néu giai hé phwong trinh:

W(X)=0
X 1a ma tran cot (x;,x,.....x,), W(X) 1a ma tran cot [Wl (x),W,(x),....W, (x)] )

Ta c6 thuat toan Newton — Raphson (N-R) dang ma tran nhu sau:
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JEAX k! :_W(Xk+1)
NG :_[Jk}’IW(XkH)

J 1a ma trdn cdc dao ham riéng ctia W (x) theo céc bién, goi la ma tran Jacobi:

ow, oW, oW, |
EC
ow, oW, ow,
J=| ox, ox, = O0x,
oW, oW, oW,
| ox,  ox, | oOx,

Theo céc thudt toan ndy, néu biét ma tran Jacobi va W (x) cta vong ldp K ta tinh duoc AX
ctia vong lap k + 1. Néu giai hé phuong trinh J*AX*"! :—W(X k“) ta c6 thé ap dung cac
phuong phép giai cac phuong trinh tuyén tinh, vi du 4p dung phuong phap Gauss. Phép
giai s& ding khi W (x)=0 véi sai s nao do.

5.1.2.2 Thuit toin Newton Raphson ap dung cho hé thong dién

Ta c6 ham can bang cong suat nut i:

M=

P=) UU,cos(6.-6,—¢,)

k

Il
(=}

M=

Q=) UUsinb -6, —¢,)

0

~
Il

Y nghia cua cac phuong trinh nay 1a: cong suat bom vao hodc lay ra tur ludi dién qua ntt i
phai bang cong suat tai tir nut 1 theo cac duong day cua ludi dién noi voi nut 1.

Chuyén Pj, Qi sang vé phai ta nhan dugc ham can bang cong suat tac dung va can bang
cong suat phan khang ¢ nut 1:

N
W, =—P +ZUiUk cos(0. -6, —¢,)
k=0

N
Wy =0, + ZUiUk sin(6, — 6, —¢y)
k=0

Céc an s6 X ¢ day 1a: 0.,6,,U.,U, .
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Trong ché d6 xac 1ap cac ham cin bang cong suit phai bang 0:

W, =0

W, =0
Viét hérp cin bang (;Gng sut cho tit ca cac nit doc lap, ta duoc hé phuong trinh can bang
cong suat cho hé thong dién:

W=0
Biét cac thong s phu tai cé,c nut, dién 4p & nut can bang, giai hé W =0 theo thuat toan N-
R ta tim dugc 6,U, cho ché dd xac lap.
5.2 Tinh toan ché d¢ xac lap ciia lw6i dién can thiét ké

Ta st dung phan mém PSS/E Xplore 34 dé tinh toan ché do xac lap cua ludi dién can thiét
ké trong cac ché do phu tai cuc dai, ché do phu tai cuc ti€u va ché do sau su co.

5.2.1 Ché d@ phu tai cuc dai
Thong s6 cua ludi dién can thiét ké trong ché d6 phu tai cuc dai duoc thé hién nhu sau:

Bdng 5.1 Bang thong sé niit trong ché dé phu tdi cue dai

Nt Kiéu F Q Y d
(MW) (Mvar) (kV) (Degrees)
N Slack bus - - 121 0
BUS 1 PQ 0 0 - -
LOAD 1 PQ 25 12,107 - -
BUS 6 PQ 0 0 - -
LOAD 6 PQ 25 12,107 - -
BUS 5 PQ 0 0 - -
LOAD 5 PQ 25 12,107 - -
BUS 4 PQ 0 0 - -
LOAD 4 PQ 28 13,561 - -
BUS 2 PQ 0 0 - -
LOAD 2 PQ 18 8,718 - -
BUS 3 PQ 0 0 - -
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LOAD 3 PQ 35 16,951 - -

Chon cong sudt co ban S, =100 MVA, U, =115 kV

o Dbivéi duong day,thong sb trong hé don vi tuong ddi dugc x4c dinh nhu sau:
S
Z.,=(R+ jX).—%
U,
2
5,-nl
cb
e Dbi voi may bién ap,thong sé trong hé don vi twong ddi duge xac dinh nhu sau:
_AR U, 10" S,
cb :
Sjm Uczb
_Uu% Uy, Ss

¢ 100 S, U

Thay s6 vao ta c6 bang 5.2 thong sb cac duong day trong hé don vi co ban

Bdng 5.2 Théong sé cdc dwong ddy ché dg phu tdi cwc dai trong hé don vi twong déi

Nhéanh 561 50 R, pu X, pu G, pu B,pu
DD | MBA

N-BUS 1 2 - 0,04635 0,1137 0 0,01296
BUS 1-LOAD 1 - 2 0,0192 0,41956 0,00027 0,00181
BUS 1-BUS 6 2 - 0,08997 0,1197 0 0,0123
BUS 6 - LOAD 6 - 2 0,0192 0,41956 0,00027 0,00181
N-BUSS 2 - 0,07496 0,18386 0 0,02103
BUS5-LOAD 5 - 2 0,0192 0,41956 0,00027 0,00181
BUS5-BUS 4 2 - 0,08997 0,1197 0 0,0123
BUS 4 - LOAD 4 - 2 0,0192 0,41956 0,00027 0,00181
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N-BUS2 2 - 0,06554 0,16078 0 0,01838
BUS 2 -LOAD 2 - 2 0,033203 | 0,65541 0,00019 0,00123
BUS2-BUS 3 2 - 0,07486 0,09958 0 0,01032
BUS 3 -LOAD 3 - 2 0,01416 0,32782 0,00032 0,00217

O ché d6 phu tai cuc dai: phu tai hoat dong vdi cong suat S

max *

duong day 2 mach, tram

bién 4p c6 2 may bién 4p hoat dong, dién ap van hanh ctia ngudn bang 110% dién ap dinh

muc.
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0
121.0
0.0
1.0
BUS 1 1053
-2.0
o | o | o | o n o |0 o | = |a = @
ol [~ o[- ol o oo o | o [P = | I - (- @ [~ @ |~
1‘— ;— = _- . = = z T . == e
P I SIREI 1048 S SIS oW = - 0.9 @l T e
e gusg < | W% 1a e T ol bl 102.1 -2 =2
ar BUS4 T |7 T -3.0 BUS 3 T T
o —
o
LOAD 1
— | ™ — | wo™ w |~
= | 00 = |0 ~ o - | o
LS SURRUS Sl S SIS OV
qwfv«‘_ e AR . rana
W = o 0.9 o I«n_ 0.9 N/
1 LOADS =+ |2 =+ g 2.9 I g [ $ 187 N
LoaDd S AT R 1 LOAD3 7[R T B8 2
———
oo oo
w || wy -
o= =
NS
\-’
4 3

Hinh 5.3 M6 phong ludi dién bang phan mém PSS/E trong ché d phu tdi cwc dai
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Sau khi mo phong ta c6 két qua nhu sau:

Cong suat nguon S, =162,1+85 MVA

Bdng 5.3 Dong céng sudt trén tirng nhdnh trong ché dg phu tdi cuc dai

. % Ton that cong suat | Ton that cong suat
Nhanh 5016 MS;;A Cong suit, MVA tac dung phan khang
MW MVar
N-BUS 1 2 - 25,7 +13,1i 0,4 0,3
BUS 1-LOAD 1 - 2 12,6 + 7,11 0,1 1
BUS 1-BUS 6 2 - 12,8 + 6,31 0,2 0,9
BUS 6 — LOAD 6 - 2 12,6 + 7,21 0,1 1,1
N-BUS S5 2 - 27,7 + 14,51 0,8 0,2
BUS 5—-LOAD 5 - 2 12,6 + 7,21 0,1 1,1
BUS 5—-BUS 4 2 - 14,4 + 7,51 0,3 0,7
BUS 4 - LOAD 4 - 2 14,1 + 8,2i 0,1 1,4
N - BUS 2 2 - 27,7+ 14,91 0,7 0,1
BUS2-LOAD 2 - 2 9,1 +5,2i 0,1 0,8
BUS 2 -BUS 3 2 - 17,9 +9,7i 0,3 0,5
BUS 3 —LOAD 3 - 2 17,6 + 10,21 0,1 1,7
Bang 5.4 Pién dp va goc pha tai cdc niit
Nut U ,kV oU , Degrees
121 0

BUS 1 107 -1,3

LOAD 1 20,7 -4,6

BUS 2 105,3 -2,0

LOAD 2 20,3 -5,8

BUS 3 102,6 -2,7

LOAD 3 19,7 -6,6
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BUS 4 102,1 -3,0
LOAD 4 8,9 -7,0
BUS 5 104,7 -2.4
LOAD 5 9,2 -5,7
BUS 6 104,8 -1,9
LOAD 6 9,2 -5,3

5.2.2 Ché @b phu tai cuc tiéu

O ché d6 phu tai cyc tiéu : phu tai hoat dong v6i cong suat S =50%S, , duong day 2

mach, tram van hanh 1 may bién 4p va dién ap van hanh cia nguon dién bang 105% dién
ap dinh muec.

Bdng 5.5 Théng sé phu tdi ché do cuc tiéu

Phu tai

Cong suat , MVA

1

12,546,054

9+4,359

17,5+8,476

14+6,781

12,546,054

2
3
4
5
6

12,546,054

Thong so cua ludi dién can thiét ké trong ché do phu tai cuc ti€u dugc thé hién nhu sau:

Bdng 5.6 Bdng théng sé miit trong ché dé phu tdi ciee tiéu

. P Q U )
Nut Kiéu
(MW) (Mvar) (kV) (Degrees)
N Slack bus - - 115,5 0
BUS 1 PQ 0 0 - -
LOAD 1 PQ 12,5 6,054 - -
BUS 6 PQ 0 0 - -
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LOAD 6 PQ 12,5 6,054 - -
BUS 5 PQ 0 0 - -
LOAD 5 PQ 12,5 6,054 - -
BUS 4 PQ 0 0 - -
LOAD 4 PQ 14 6,781 - -
BUS 2 PQ 0 0 - -
LOAD 2 PQ 9 4,359 - -
BUS 3 PQ 0 0 - -

Chon cong suat co ban S, =100 MVA, U, =115 kV

Ta c6 bang 5.5 thong sb cac duong day trong hé don vi co ban

Bang 5.7 Théng sé cdc dwong ddy ché do phu tdi cyc tiéu trong hé don vi twong doi

Nhanh 8010 MS];)A R, pu X, pu G,pu B, pu
N-BUS 1 2 - 0,04635 0,1137 0 0,01296
BUS 1-LOAD 1 - 1 0,0192 0,41956 0,00027 0,00181
BUS 1 -BUS 6 2 - 0,08997 0,1197 0 0,0123
BUS 6 - LOAD 6 - 1 0,0192 0,41956 0,00027 0,00181
N-BUS S 2 - 0,07496 0,18386 0 0,02103
BUS 5-LOAD 5 - 1 0,0192 0,41956 0,00027 0,00181
BUS 5-BUS 4 2 - 0,08997 0,1197 0 0,0123
BUS 4 - LOAD 4 - 1 0,0192 0,41956 0,00027 0,00181
N-BUS 2 2 - 0,06554 0,16078 0 0,01838
BUS 2 —LOAD 2 - 0,033203 | 0,65541 0,00019 0,00123
BUS 2 -BUS 3 2 - 0,07486 0,09958 0 0,01032
BUS 3-LOAD 3 - 1 0,01416 0,32782 0,00032 0,00217
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Sau khi mo phong ta c6 két qua nhu sau:

Bdng 5.8 Dong céng sudt trén tirng nhdnh trong ché dg phu tdi cuc tiéu

. % Tén that cong suat | Ton that cong suat
Nhénh 5016 MS;A Cong suat, MVA tac dung phan khang
MW MVar
N-BUS 1 2 - 12,7 + 4,91 0,1 1,1
BUS 1 -LOAD 1 - 2 12,6 + 7,11 0,1 1
BUS 1 -BUS 6 2 - 6,3 +2,4i 0 1,2
BUS 6 - LOAD 6 - 2 12,6 + 7,11 0,1 1,1
N-BUSS 2 - 13,5 +4.9i 0,1 1,6
BUS 5-LOAD 5 - 2 12,6 +7,1i 0,1 1,1
BUS 5-BUS 4 2 - 7,1 + 3,01 0,1 1,0
BUS 4-LOAD 4 - 2 14,1 + 8,11 0,1 1,3
N-BUS 2 2 - 13,5+ 5,31 0,1 1,5
BUS 2 - LOAD 2 - 2 9,0 +5,2i 0 0,8
BUS 2 -BUS 3 2 - 8,9 +42i 0,1 0,8
BUS 3-LOAD 3 - 2 17,6 + 10,11 0,1 1,6

Bang 5.9 Dién dp va géc pha tai cdc niit trong ché do phu tai cuc tiéu

Nut U ,kV oU , Degrees
N 115,5 0
BUS 1 108,7 -0,7
LOAD 1 21,1 -3.,8
BUS 2 107,9 -1,0
LOAD 2 20,8 -4,6
BUS 3 106,7 -1,4
LOAD 3 20,6 -4.3
BUS 4 106,5 -1,5
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LOAD 4 9,3 -5,2
BUS 5 107,7 -1,2
LOAD 5 9,5 -4,4
BUS 6 107,6 -1,0
LOAD 6 9,5 -4,1

Cong suat ciia nguon 1a Sy = 79,6 +30,2 MVA
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Hinh 5.4 Mo phong ludi dién bang phan mém PSS/E trong ché dé phu tdi cuc tiéu
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5.2.3 Ché d6 sau su cb

Su ¢b trong ludi dién thiét ké co thé xay ra khi ngirng mot mach cua dudng ddy mach kép.
Dién 4p ngudn phat bang 110% dién ap dinh mirc. Khi xét sy ¢d ta khong xét sy cd xép
chdng, dong thoi chi xét sy ¢6 mot mach cua duong day ndi tir ngudn phat dén phu tai
trong ché do phu tai cuc dai.

Thong s6 cua ludi dién can thiét ké trong ché do phu tai cuc dai duoc thé hién nhu sau:

Bdng 5.10 Bdng théng sé niit trong ché dé sau sw cé

Nt Kiéu ’ Q Y d
(MW) (Mvar) (kV) (Degrees)
N Slack bus - - 121 0
BUS 1 PQ 0 0 - -
LOAD 1 PQ 25 12,107 - -
BUS 6 PQ 0 0 - -
LOAD 6 PQ 25 12,107 - -
BUS 5 PQ 0 0 - -
LOAD 5 PQ 25 12,107 - -
BUS 4 PQ 0 0 - -
LOAD 4 PQ 28 13,561 - -
BUS 2 PQ 0 0 - -
LOAD 2 PQ 18 8,718 - -
BUS 3 PQ 0 0 - -

Chon cong suat co ban S, =100 MVA, U, =115 kV
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> Xét sy cd mot mach dudng day N-1 ngirng hoat dong (Su cd N1)

Bdng 5.11 Théng s6 cdc dwong ddy ché dé sau sw cé NI trong hé don vi twong doi

Nhéanh 5010 MS];A R, pu X, pu G,pu B, pu
N-BUS 1 1 - 0,04635 0,1137 0 0,01296
BUS 1 -LOAD 1 - 2 0,0192 0,41956 0,00027 0,00181
BUS 1 —BUS 6 2 - 0,08997 0,1197 0 0,0123
BUS 6 - LOAD 6 - 2 0,0192 0,41956 0,00027 0,00181
N-BUS S 2 - 0,07496 0,18386 0 0,02103
BUS 5-LOAD 5 - 2 0,0192 0,41956 0,00027 0,00181
BUS 5-BUS 4 2 - 0,08997 0,1197 0 0,0123
BUS 4 - LOAD 4 - 2 0,0192 0,41956 0,00027 0,00181
N -BUS 2 2 - 0,06554 0,16078 0 0,01838
BUS 2 -LOAD 2 - 2 0,033203 | 0,65541 0,00019 0,00123
BUS 2 - BUS 3 2 - 0,07486 0,09958 0 0,01032
BUS 3-LOAD 3 - 2 0,01416 0,32782 0,00032 0,00217

Sau khi mo phong ta c6 két qua nhu sau:

Bdng 5.12 Dong cong sudt trén tirng nhdnh trong ché do sau sy ¢é N1

. X Ton that cong suat | Ton that cong suat
, S616 | SO o e d han kha
Nhanh Cong suat, MVA tac dung phan khang
DD | MBA
MW MVar
N-BUS 1 2 - 52,4 + 30,31 1,7 3

BUS 1 —-LOAD 1 - 2 12,6 + 7,2i 0,1 1,1
BUS 1-BUS 6 2 - 12,8 + 6,51 0,2 0,7
BUS 6 — LOAD 6 - 2 12,6 + 7,21 0,1 1,1
N-BUS 5 2 - 27,7+ 14,51 0,8 0,2
BUS 5-LOAD 5 - 2 12,6 +7,2i 0,1 1,1
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BUS 5 - BUS 4 2 - 14,4 +7,5i 0,3 0,7
BUS4-LOAD4 | - 2 14,1 + 8,2i 0,1 1,4
N -BUS 2 2 - 27,7+ 14,9i 0,7 0,1
BUS2-LOAD2| - 2 9,1 +5.2i 0,1 0,8
BUS 2 - BUS 3 2 - 17,9 +9,7i 0,1 0,5
BUS3-LOAD3 | - 2 17,6 + 10,2 0,1 1,7

Bang 5.13 Pién dp va goc pha tai cdc miit trong ché dé sau s c¢é N1

Nut U ,kV oU , Degrees
N 121 0
BUS 1 103,6 -2,8
LOAD 1 20 -6,2
BUS 2 105,3 -0,2
LOAD 2 20,3 -5.8
BUS 3 102,6 -2,7
LOAD 3 19,7 -6,6
BUS 4 102,1 -3,0
LOAD 4 8,9 -7,0
BUS 5 104,7 -2,4
LOAD 5 9,2 -5,7
BUS 6 101,3 -3,4
LOAD 6 8,9 -7,0

Cong suit ctia ngudn Sy =163,1+89i MVA
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> Xét sy cd mot mach dudng day N-5 ngirng hoat dong (Su cd N5)

Bdng 5.14 Théng s cdc dwong ddy ché dé sau sw cé6 NS trong hé don vi twong doi

Nhéanh 5010 MS];A R, pu X, pu G,pu B, pu
N-BUS 1 2 - 0,04635 0,1137 0 0,01296
BUS 1 -LOAD 1 - 2 0,0192 0,41956 0,00027 0,00181
BUS 1 —BUS 6 2 - 0,08997 0,1197 0 0,0123
BUS 6 - LOAD 6 - 2 0,0192 0,41956 0,00027 0,00181
N-BUS S 1 - 0,07496 0,18386 0 0,02103
BUS 5-LOAD 5 - 2 0,0192 0,41956 0,00027 0,00181
BUS 5-BUS 4 2 - 0,08997 0,1197 0 0,0123
BUS 4 - LOAD 4 - 2 0,0192 0,41956 0,00027 0,00181
N -BUS 2 2 - 0,06554 0,16078 0 0,01838
BUS 2 -LOAD 2 - 2 0,033203 | 0,65541 0,00019 0,00123
BUS 2 - BUS 3 2 - 0,07486 0,09958 0 0,01032
BUS 3-LOAD 3 - 2 0,01416 0,32782 0,00032 0,00217

Sau khi mo phong ta c6 két qua nhu sau:

Bdng 5.15 Dong cong sudt trén tirng nhdnh trong ché dg sau sw ¢é6 N5

, £ Ton that cong suit | Ton that cong suét
) S616 | SO . 2 ic d han kha
Nhanh Cong suat, MVA tac dung phan khang
bD | MBA

MW MVar
N-BUS 1 2 - 25,7+ 13,1 0,2 0,3
BUS1-LOAD 1 - 2 12,6 + 7,11 0,1 1,0
BUS 1 -BUS6 2 - 12,8 + 6,31 0,2 0,9
BUS 6 - LOAD 6 - 2 12,6 + 7,21 0,1 1,1
N-BUSS5 1 - 57,5+ 37,31 3,6 6,9
BUS5-LOAD S5 - 2 12,6 + 7,31 0,1 1,2
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BUS 5 - BUS 4 2 - 14,4 +7,9i 0,3 0,5
BUS4-LOAD4 | - 2 14,1 + 8,4 0,1 1,6
N -BUS 2 2 - 27,7+ 14,9i 0,7 0,1
BUS2-LOAD2| - 2 9,1 +5.2i 0,1 0,8
BUS 2 - BUS 3 2 - 17,9 +9,7i 0,1 0,5
BUS3-LOAD3 | - 2 17,6 + 10,2 0,1 1,7

Bdng 5.16 Pién dp va goc pha tai cdc miit trong ché dg sau s c6 N5

Nut U ,kV oU , Degrees
N 121 0
BUS 1 107,0 -1,3
LOAD 1 20,7 -4,6
BUS 2 105,3 -2,0
LOAD 2 20,3 -5.8
BUS 3 102,6 -2,7
LOAD 3 19,7 -6,6
BUS 4 95 -5,7
LOAD 4 8,2 -10,3
BUS 5 97,9 -5,0
LOAD 5 8,6 -8.,8
BUS 6 104,8 -1,9
LOAD 6 9,2 -5,3

Cong suit ngudn Sy =164,3+93,3i MVA
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> Xét sy cd mot mach dudng day N-2 ngirng hoat dong (Su cb N2)

Bdng 5.17 Théng s6 cdc dwong ddy ché @ sau sw co6 N2 trong hé don vi tirong doi

Nhéanh 5010 MS];A R, pu X, pu G,pu B, pu
N-BUS 1 2 - 0,04635 0,1137 0 0,01296
BUS 1 -LOAD 1 - 2 0,0192 0,41956 0,00027 0,00181
BUS 1 —BUS 6 2 - 0,08997 0,1197 0 0,0123
BUS 6 - LOAD 6 - 2 0,0192 0,41956 0,00027 0,00181
N-BUS S 2 - 0,07496 0,18386 0 0,02103
BUS 5-LOAD 5 - 2 0,0192 0,41956 0,00027 0,00181
BUS 5-BUS 4 2 - 0,08997 0,1197 0 0,0123
BUS 4 - LOAD 4 - 2 0,0192 0,41956 0,00027 0,00181
N -BUS 2 1 - 0,06554 0,16078 0 0,01838
BUS 2 -LOAD 2 - 2 0,033203 | 0,65541 0,00019 0,00123
BUS 2 - BUS 3 2 - 0,07486 0,09958 0 0,01032
BUS 3-LOAD 3 - 2 0,01416 0,32782 0,00032 0,00217

Sau khi mo phong ta c6 két qua nhu sau :

Bdng 5.18 Dong cong sudt trén tirng nhdnh trong ché dé sau s c6 N2

, £ Ton that cong suit | Ton that cong suét
) S616 | SO . 2 ic d han kha
Nhanh Cong suat, MVA tac dung phan khang
bD | MBA

MW MVar
N-BUS 1 2 - 25,7+ 13,11 0,4 0,3
BUS1-LOAD 1 - 2 12,6 + 7,11 0,1 1,0
BUS 1 -BUS6 2 - 12,8 + 6,31 0,2 0,9
BUS 6 - LOAD 6 - 2 12,6 + 7,21 0,1 1,1
N-BUSS5 2 - 27,7+ 14,51 0,8 0,2
BUS5-LOAD S5 - 2 12,6 + 7,21 0,1 1,1
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BUS 5-BUS 4 2 - 14,4 + 7,51 0,3 0,7
BUS 4 - LOAD 4 - 2 14,1 + 8,21 0,1 1,7
N-BUS 2 1 - 57,2 + 36,81 3,1 5,9
BUS2-LOAD 2 - 2 9,1+ 5,31 0,1 0,9
BUS2-BUS3 2 - 18,0 + 10,11 0,4 0,3
BUS 3 -LOAD 3 - 2 17,6 + 10,21 0,1 1,9

Badng 5.19 Pién dp va goc pha tai cdc miit trong ché dé sau s ¢6 N2

Nut U ,kV oU , Degrees
N 121 0
BUS 1 107,0 -1,3
LOAD 1 20,7 -4,6
BUS 2 99,5 -4.3
LOAD 2 19 -8,5
BUS 3 96,6 -5,0
LOAD 3 18,5 -9.4
BUS 4 102,1 -3,0
LOAD 4 8,9 -7,0
BUS 5 104,7 -2,4
LOAD 5 9,2 -5,7
BUS 6 104,8 -1,9
LOAD 6 9,2 -5,3

Cong suit cia ngudn: S v =164+92,1i MVA
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6 PIEU CHINH PIEN AP TRONG LUOI PIEN
6.1 Khai quat chung

Tat ca cac phu tai trng mang dién thiét ké déu 1a phu tai loai I. Pdng thoi cac gia tri dién
ap trén thanh gop ha ap quy vé cao 4p cla cac tram trong cac ché do phu tai cuc dai, cuc
tiéu va sau su c6 1 khac nhau. Do d6 dé dam bao chat lwong dién ap cung cp cho cac phu
tai can stir dung cac may bién 4p diéu chinh dién ap dudi tai.

Nhu ¢ phan 4 di Iya chon, ta sir dung céc loai may bién ap c6 pham vi diéu chinh +9.1,78%
U, =115kV , U, =38,5(23,5/11)kV .

Dbi v6i cc tram ¢ yéu cau dicu chinh dién ap khac thuong, d6 léch dién ap trén thanh
g6p ha ap cua tram quy dinh nhu sau:

Trong ché do phu tai cuc dai: U, =5%
Trong ché do phu tai cuc tiéu: sU,. = 0%
Trong ché d6 sau sy c6: U, = 5%
Dién ap yéu cau trén thanh gop ha ap dugc xac dinh theo cong thirc:
U, =U, +5U%U,, kV
Trong d6 U, 1a dién ap dinh mtrc cia mang dién ha ap

Str dung may bién ap diéu chinh dién ap dudi tai cho phép thay ddi cac dau diéu chinh dién
ap. Két qua tinh toan ddi voi may bién ap da duoc tinh trong bang 6.1
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Bdng 6.1 Thong sé diéu chinh ciia MBA ¢é diéu dp dudi tdi

Thir ty dau diéu chinh | Pau didu | Ti sb may bién ap, pu/pu Dién ap dau diéu
chinh chinh, kV

1 -9 0,8398 96,577
2 -8 0,8576 98,624
3 -7 0,8754 100,671
4 -6 0,8932 102,718
5 -5 0,911 104,765
6 -4 0,9288 106,812
7 -3 0,9466 108,859
8 -2 0,9644 110,906
9 -1 0,9822 112,953
10 0 1 115

11 1 1,0178 117,047
12 2 1,0356 119,094
13 3 1,0534 121,141
14 4 1,0712 123,188
15 5 1,089 125,235
16 6 1,1068 127,282
17 7 1,1246 129,329
18 8 1,1424 131,376
19 9 1,1602 133,423

6.2 Thuit toan Newton-Raphson trong lra chon néc phan ap cho cic may bién ap
¢6 diéu chinh dién ap
Thuat todn N-R ciing ding dé tinh todn chon nic phan ap cho cac tram bién ap co
diéu ap dudi tai & cac ché do van hanh cu thé vai yéu cau diéu chinh dién ap cho
trudec.
Theo thuat toan N-R, phwong phap lap duoc dung dé giai phuong trinh dai s6 tuyén
tinh y= f(x). Ap dung khai trién Taylor ta co:
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f' (x( ))
1!

y=f(x(0))+ (x—x(o))+

B6 qua thanh phén bac cao ta duoc:

v, = fn(xl,xz,...,xn)

Trong d6 X 1a vector trang thai chtra n bién trang thai chua biét, F mé ta hé n phuong
trinh phi tuyén. Phuong phap N-R xac dinh bién X bang cach st dung khai trién
Taylor ctia ham F(X) véi xap xi dau (xf()),xg”,...,x,ﬁ“) ) St dung khai trién Taylor cho

tirng phuong trinh ctia hé phwong trinh tuyén tinh ta dugc hé:
y-F(x)=s(x")ax®

Voi J (X (0)) 12 ma tran Jacobi ing vai cac thong so bién trang thai ¢ thoi diém dau.

Tai budc lap thur i ta tinh duoc:

X(”l) — X(i) —|—AX(i)

Qua mdi budc lap ta tinh duge AX" sau @6 tinh dugoc X st dung cho budc lap
tiép theo. Viéc lap s& tiép tuc cho dén khi dat diéu kién AX" <¢, véi ¢ 1a gia tri sai
sd cho phép cua phép lip.

Trong bai toan tinh toan trao luu cong suat cua hé théng c6 xét dén lya chon nac
phan ap ctia cac tram bién ap c6 diéu ap dudi tai, thi ham sé 1a ham cta P,Q theo U,
0 va t (néc phan ap ctia may bién 4p co diéu ap dudi tai).

106 | 121



PO AN 1I- THIET KE LUOI PIEN PHAM HUY HUNG KTP02-K60

Khi c6 may bién 4p c6 bo didu ap dudi tai thi ma trn tong din phu thudc vao nic
phan ap t. Tuong tu thi ma trdn Jacobi cling phu thudc vao nac phan ap t.

So db thay thé ctia may bién ap nhu sau (nit j 1 nit can diéu chinh dién 4p):

. B Y ,
i t1 ch i i C% J

0 0, 0)

<E> - 1-t o t-1
cht_g ch

Hinh 6.1 So d6 thay thé ciia mdy bién ap cé diéu chinh dién dp
e Nhiing nguyén tic xdy dung ma tran tong dan:
o Tong dan riéng cua ctia nit i (¥, ): bang tong dai s tat ca cac tong dan nbi
voi nat 1.
o Tong dan giita nut i va j (Yl.j ): bang d6i cuia tong tat ca cac tong dan lién két
gilta nt 1 va nut j.
o Y. =Y

ij Jit

Ham can bang cong suat nut:

F = UiiUk (Gik COS(@k)"'Bﬂc Sin(eik ))
k=1
N

0 = UizUk (Gik Sin(eik)_Bik Cos(eik ))

~
Il

1

Str dung khai trién Taylor ta dugc:
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m-+1 °

) ) ) ) 0
P=p"+ 2—’} AGY 4.+ ji} g +| 2 } AU(’)+..+{—8P’1 AU}’){@} A

2 n éal]}n+l éal])1 1 éat
(r) (r) (r) (r) (r)
0 =0"+ o0 AOY) 4+ % AQY) + o0 AUY) 4+ + 90, AU + 90 | A
20, 20, ou,,., ou, o

A5(7'+1)
AP(’) _ H(’) N(’) C(’) . AV(Hy
AQV || g0 0 po) v

At(H—y
t(r)

O day ta thay V") bang AV(H%(,) va 1) bang A1 m%q dé tang higu qua tinh
toan.

Ma tran Jacobi ¢ day la:

Trong do:
g 9P Ny _ P
00 oU
40 _9Q i _ 00
00 ou
N
C, :t.%:tU, YU, (6G”‘ cos@, +—= s1nt9lk]
k=1
N
D, :t.%:tUl > U, (aa%m 0, ——= cosé{kj
k=1

Tir cong thirc trén ta thdy ma trn Jacobi c¢6 thém cot mai. Bién nic phan ap t méi
thay thé gid tri dién ap tai dung nat PQ dang xét.
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Sau mdi bude lip ta tinh duoc '™ theo cong thirc /™) =" + A" . Phép lap s&
tiép tuc cho dén khi dat sai s6 cho phép nhung:

o t dat dén gidi han (gii han didu chinh dién 4ap), khi d6 t s& tu dong dit
thanh gia tr1 gidi han va tai nat do lai tr¢ thanh nt PQ binh thudng.
o Néu két qua hoi ty, ta s& phai tim gia tri ndc phan ap t gan nhat voi gia tri
t hoi tu phu hop vé6i budc phan ap cua may bién ap va tiép tuc bude lip
cudi cung véi gia tri t tim duoc.
6.3 Tinh chon diu phan ap cho céc tram bién ap c6é diéu ap dwdi tai trong cic ché
do
6.3.1 Ché d phu tai cuc dai
Str dung phan mém PSSE dé mo phong bai toan diéu chinh dau phéan ap ta duoc
két qua ¢ bang

Badng 6.2 Két qua tinh bang phdn mém trong ché dg phu tdi cyc dai

Tram bién 1 2 3 4 5 6
ap
U.kV 20,7 20,3 19,7 8,9 9,1 92
1 -5 -6 -8 -8 -7 -6
U kV 22.9 22,9 23,3 10,5 10,6 10,4
SU % 4,09 4,09 5,9 5,00 6,00 4,00
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Hinh 6.2 Diéu chinh dau phdn dp bang phan mém PSSE trong ché dg phu tdi cwc dai
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6.3.2 Ché dp phu tai cuc tiéu

Bdng 6.3 Két qua tinh bdang phan mém trong ché dé phu tdi cuc tiéu

Tram bién ] 2 3 4 3 6
ap
U.kV 21,1 20,8 20,6 9,3 9,5 9,5
1 -2 -3 -3 -3 -3 -3
U kv 21,9 22,1 21,8 9,9 10,1 10
SU_ % 0,45 0,45 0,91 1 1 0
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6.3.3 Ché d¢ sau sw cd
> Xét sy cd mot mach dudng diy N-1 ngirng hoat dong ( Sy ¢d N1)

Bang 6.4 Két qua tinh bang phan mém trong ché d¢ sau s c¢é6 N1

Tram bién 4p 1 2 3 4 5 6
U.kV 20 20,3 19,7 8,9 9,1 8,9

n -7 -6 -8 -8 7 ]
v kv | 231 [ 229 [ 233 | 105 [ 106 | 105
sU_ % | 300 | 409 | 591 500 | 600 | 500

> Xét sy ¢ mot mach duong day N-5 nging hoat dong ( Sy ¢d N5)

Bdng 6.5 Két qua tinh bang phan mém trong ché dé sau sw c6 N5

Tram bién ap 1 2 3 4 3 6
U.kV 20,7 20,3 19,7 8,2 8,6 9,2

" -5 -6 -8 -9 -9 -6
U kv | 229 | 229 | 233 | 100 | 104 | 104
SU_ % 409 | 409 | 591 0 400 | 4,00

> Xét sy ¢ mot mach duong day N-2 ngirng hoat dong ( Sy ¢d N2)

Bdng 6.6 Két qua tinh bang phan mém trong ché dé sau sw c6 N2

Trambiénap | | 2 3 4 5 6
U , kv 20,7 19,0 18,5 8,9 9’2 9,2

n -5 -9 -9 -8 -6 -6
U kv | 229 | 230 [ 224 [ 105 | 104 | 104
SU_ % 409 | 455 | 1,82 | 500 | 4,00 | 4,00
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7 CAC CHI TIEU KINH TE- KI THUAT TONG HQP CUA LUOI PIEN

7.1 Von diu tw cho mang dién

Téng céc von dau tu xay dung mang dién dugc xac dinh theo cong thirc:

K=K, +K,
Trong do
K,: Von dau tu xay dung duong day.

K, : Vén dau tu xay dung tram bién ap.

Bang 7.1 Von dau te cho dwong ddy 110kV sir dung cot thép

Day din Gia tién 1 mach (triéu
dong/km)
ACSR-70 2000
ACSR-95 2038
ACSR-120 2256
ACSR-150 2420
ACSR-185 2503
ACSR-240 3145

> Voén dau tu xay dung duong day dugc tinh theo cong thirc:
6
K,=> nk,L

i=1
Nén von dau tu xay dung dudng day dugc tinh ¢ bang 7.2

Bdng 7.2 Vén ddu tw xdy dung cdc dwong ddy

Puong Loai day S616 | Chiéu dai, km K, , tridu dong/km
day
N-1 ACSR-185 2 36,06 144413,088
1-6 ACSR-95 2 36,06 117584,448
N-5 ACSR-185 2 58,31 233519,888
5-6 ACSR-95 2 36,06 117584,448
N-2 ACSR-185 2 50,99 204204,752
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2-3 ACSR-95 2 30 97824

Téng von dau tu xay dung cac dudng day:

6 \
K, =Y K, =915130,624 tri¢u dong
i=1

> Voén dau tu xay dyng tram bién ap
Trong luéi dién thiét ké co 6 tram ha 4p, mdi tram c6 2 may bién ap. Tong trong
ludi dién c6 4 tram dat may bién ap 25 MVA, 1 tram dat may bién ap 16 MVA va
1 tram dat may bién ap 32 MVA.
Vay tong von dau tu cho cac tram bién 4p la:
K, =4.1,8.22+1,8.15+1,8.29=237,6 ty dong = 237600 tri¢u dong
> Tong von dau tu xay dung ludi dién bing
K =915130,624 +237600 =1152730,624 triéu dong

7.2 Ton that cong suit tac dung trong luéi dién

Tén thit trong ludi dién gdm co ton that cong suat tac dung trén dudng day va ton
that cong suat tadc dung trong cac tram bién ap ¢ ché do phu tai cuc dai.

Theo két qua tinh toan & muc 5.2.1 thi ton that cong suét tac dung trén dudng day
bang:

AP, =(0,4+0,2+0,8+0,3+0,7+0,3).2=5,4 MW
Ton that cong suat tac dung trong cac tram bién ap bang:
AP. =(0,14+0,1+0,1+0,1+0,1+0,1).2=1,2 MW
Tén that cong suat khong tai trong cac tram bién ap bang:
AP, =Y AP, =2.0,021+4.2.0,029+2.0,035 = 0,344 MW
Téng ton thit cong suit tac dung trong ludi dién:
AP=AP, +AP. + AP, =5,4+1,2+0,344 = 6,944 MW
Tong ton that cong suét tac dung trong ludi dién tinh theo phan tram:

AP 6,944

> P, 156

AP(%) = =4,451%

118 | 121



PO AN 1I- THIET KE LUOI PIEN PHAM HUY HUNG KTP02-K60

7.3 Ton that dién ning trong luéi dién
Téng ton that dién ning trong ludi dién duoc xac dinh theo cong thirc:
AA=(AP,+APR)c+APt ,MWh
Trong do
t: Thoi gian van hanh cua cic may bién 4p trong nim
7 :Thoi gian tén thit cong suat 16n nhat
Céac may bién ap van hanh song song nén t = 8760h
Thoi gian ton thit cong suat 16n nhét tinh theo cong thuc:
r=(0,124+10"*T_ )*.8760 = (0,124 +107*.5500)*.8760 = 3979,46 h
Téng ton that dién nang trong ludi dién bang:
AA=(5,4+1,2).3979,46 +0,344.8760 =29277,876 MWh
Tong dién ning cac ho tiéu thu trong nim bang:

A=P_ T  =156.5500=858000 MWh

Téng ton that dién nang trong ludi dién tinh theo phan trim bang:

AA  29277,876

AA(%) =
A 858000

=3,412%
7.4 Gia thanh truyén tai dién ning
7.4.1 Chi phi vin hanh hang nam
Chi phi van hanh hang nam cua ludi dién dugce tinh theo cong thirc:
Y=a,,K,+a, K,+AAc
Trong do
a,,, - Hé s0 van hanh duong day (a,,, =0,08)
a,, : Hé s6 van hanh cac thiét bi trong tram bién ap (a,,, =0,1)
c: Gia thanh 1kWh dién nang ton that (¢ = 1500 dong)
Vay chi phi van hanh hang nim cia ludi dién bang:
Y =0.08.915130,624.10° +0,1.237600.10° +29277,876.10°.1500 = 140,887.10° déng
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7.4.2 Gia thanh truyén tai dién ning
Gi4 thanh truyén tai dién ning duoc xac dinh theo cong thirc:

Y 140,887.10°

B

743 Gia thanh xay dung 1MW cong suit phu tai trong ché dé cuc dai
Gia thanh xay dung 1MW cong suat phu tai khi cuc dai bang:
© __K _1152730,624.10°
> P 156

Két qua tinh toan céc chi ti€u kinh t6-ki thuat cua ludi dién thiét ké duoc téng hop trong
bang

=7,389.10 /MWh

Bang 7.3 Cdc chi tiéu kinh 16-ki thudt cua lui dién thiét ké

STT | Cac chi tiéu bon vi Gia tri
1 Téng cong suét phu tai khi cuc dai MW 156
2 Téng chiéu dai dudng day km 247,48
3 Téng cong suat caic MBA ha ap MVA 296
4 | Tong von dau tu cho luéi dién 10° d 1152,730
5 Tong von dau tu vé duong diy 10° @ 915,130
6 | Tong von dau tu vé cac tram bién ap 10° d 237,6
7 Tong dién ning cac phu tai tiéu thy MWh 858000
8 AU, % 6,842
9 AU, .. % 11,462
10 | Tong ton that cong sudt AP MW 6,944
11 | Tong ton that cong sudt AP % 4,451
12 | Tong ton that dién ning AA MWh 29277,876
13 | Tong ton that dién ning AA % 3,412
14 | Chi phi van hanh hang nam 10° d 140,887
15 | Gia thanh truyén tai dién ning g d/kWh 164,204

120 | 121



PO AN 1I- THIET KE LUOI PIEN

PHAM HUY HUNG KTP02-K60

16

Gi4 thanh xay dung 1MW cong suét
phu tai khi cuc dai

10> /MW

7,389
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