LOI MO DAU

DAt nudc ta dang budc vao thoi ki cdng nghiép hoda, hién dai hoa,
nghanh dién gii vai tro vo cung quan trong trong nén kinh té quéc dan.
Dién phuc vu cho san xuit va sinh hoat. Khi doi séng xa hoi ngay cang
cao, nhu cau dién ngay cang ting thi doi hoi phai c6 thém nhiéu nha
may dién méi cung cap du dién nang cho phu tai.

Qua thoi gian hoc tap va thuc tap tai nha may Nhiét bién Udng Bi
em dugc giao dé tai tét nghiép:”Thiét ké phan dién cho nha may
Nhiét Pién Udng Bi 1500MW va khao sat sw mat d6i xiung dwong
day siéu cao ap 500 kv”

Theo nhiém vy thiét ké, d6 an em duoc chia thanh 2 phan:

Phan 1:thiét ké phan dién cho nha may nhiét dién

Phan 2:ché do khong dbi xting cua duong day siéu cao ap 500 kV
Pé hoan thanh duoc dd an, em d3 duoc sy giup d& rat nhiéu caa cac thay co
giao trong b moén PBién — Dién tir truong dai hoc Dan Lap Hai Phong. Bac
biét Ia thay gido GS. TSKH. Than Ngoc Hoan.
Mic du da hét sirc ¢d gang nhung bai lam caa em van con nhiéu thiéu sot, em
rat mong duoc sy chi bao cua cé4c thay.

Em xin chan thanh cdam on!



CHUONG 1.
THIET KE PHAN PIEN CHO NHA MAY NHIET PIEN

1.1. TINH TOAN PHU TAI VA CAN BANG CONG SUAT

1.1.1. Khéai quéat chung vé nha may dién:

Nha may nhiét dién theo thiét ké c6 tong cong suat dat 1a 1500 MW cung
cap cong suat cho phu tai trung &p 220 kV gdém 6 duong day vai tong cong
suat cuc dai 12 750 MW. Ngoai ra nha may con cap dién cho phu tai dia
phuong & cap dién &p 22 kV véi cong suat 40 MW. Cong suat thira ciia nha
may phét vao hé thong nho 2 duong day 500 kV ndi nha may vai hé thong
qua mot tram bién ap 500 kV cach nha may 200 km.véi cong suat 16n nhu
vay, nha may c6 5 t6 may phéat cong suat 300 MW, kiéu TGB-300-2, do
CHLB Nga san xuat, dién 4p dinh muc 14 220 kV.

1.1.2. Tinh to&n phu téi va can bing cong suat
a. Cong suat phat toan nha may
Bién thién phu tai hang ngay cua toan nha may cho theo thiét ké , ¢ do6 ta
c6 cOng suat phat caa nha may tinh theo phan traim dugc cho béi céng thic:
Pnv% = (Pam/Pramiam)- 100
Tir d6 ta tinh duoc cong suat tac dung va cong suat biéu kién phat cia nha
may la:
Pav = Pam%.Paviam/100

va Sym = PNM/COS(Pdm



két qua tinh toan cho trong bang 1-1:

Bang 1-1
Thoi gian,h | 0-8 8-12 12-16 16- 24
Pam%0 80 90 100 80
Pw MW [1200 | 1350 | 1500  |1200
Sw,MVA | 141176  |158824 |1764,71 |1411,76

Dua vao két qua nay ta v& dugc d6 thi phu tai ngay toan nha may nhu hinh
1-1:
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D6 thi phu tai toan nha may

Hinh 1-1 : d6 thi phu tai todn nha may

b. Phu tai tw dung

Nha may thiét ké cd cong suat tu dung cuc dai bang 5% tong cong suét
dinh mirc véi hé s cong suat cosey, = 0,85. Do 1a ngudn cung cap nang luong
cho cac co cAu khac nhau dé phuc vu tu dong hoa cac té may phat dién . Cong
suat t dung cua nha may gom hai thanh phan: mot thanh phan khéng phu
thudc vao cdng suat phat ,chiém khoang 40%, thanh phan thir hai phu thudc
vao cong suat phat chiém khoang 60%. Vi vay ta c6 thé tinh cong suat tu
ding tai cac thoi diém khac nhau theo cong thac gan dung:

S1¢=5%S\mam(0,4+0,6 S )
NMdm




Trong 6  Swwam : 12 €ONG SUAt dit ciia nha may

Swv : la cdng suét phat cua nha may tai thoi diém t

Sw :1a cong suat ty dung caa nha may tng véi cong suat phat 1a
Swv T @6 tinh duoc bién thién cong suét phu tai tu dung trong ngay nhu
bang 1-2:

Bang 1-2
Thoi gian, h | 0-8 8-12 12-16 16-24
Snv sMVA | 1411,76 1588,24 1764,71 1411,76
Sw,MVA 7765 | 8294 | 8824 | 7765 |

c. Phu tai trung ap 220 kv
Nhiém vu chinh cta nha may la cap dién cho phu tai trung 4p bao gom 6

duong day véi cong suat cuc dai mdi duong la 125 MW va cose = 0,8
Bién thién phu tai trung &p hang ngay cta nha may theo nhu nhiém vu thiét
ké, & d6 ta co cong suat phy tai trung 4p tinh theo phan tram dugc cho boi
cong thuec:

P220% = (P220/P220m).100
Tir d6 ta tinh duoc cong suat tac dung va cong suat biéu kién cua phu tai 220
KV nha may la:

P220 = P220%.P220m/100

va S220 = P220/COSOy

két qua tinh toan cho & bang 1-3:



Bang 1-3
Thoi gian, h | 0-8 8-12 |12-16 |16-24

d. Phu tai dia phwong cip dién ap 22 kV:

Ngoai viéc cap dién cho phu tai trung &p 220 kV va lién lac véi hé thdng,
nha méy con c6 phu tai dja phuong & cap dién ap 22 kV. Phu tai nay gom 4
duong cép kép mdi dudng c6 cong suat 10 MW va cosey, = 0,92.

Bién thién cong suat phu tai dia phuong hang ngay cua nha may theo thiét ké,
& d6 ta co cong suat phu tai dia phuong tinh theo phan traim dwoc cho bai
cong thuec:

P2,% = (P2/P22m).100
Tir d6 ta tinh dugc cdng suat tac dung va cdng suat biéu kién cua phu tai 22
kV nha may la:

P, = P2,%.P2,,/100
Va Soo = P,,/COSPy,

Két qua tinh toan cho & bang 1-4:

Bang 1-4

Thoi gian, h | 0-8 8-12 12-16 16-24

P2,% 70 100 90 70
Pp MW (28 | 40 36 | 28 |
'Sy ,MVA (3043 | 4348 | 39,13 | 3043 |

e. Cong suat phat vao hé thong



Cong suat thira cia nha may phat vao hé théng qua 2 duong day 500 kV
ndi nha may voi hé thong qua mot tram bién &p 500 kV cach nha may 200
km. COng suat phat vao hé théng trong ting gid duge tinh nhu sau:

S5OO= SNM - Std - 822 - S220

Trong d6 : Snwm 1 cdng suét phat cua nha may

Sy 12 cong suat ty ding cua toan nha may

S, 1a cdng suat phu tai cap dién ap 22 kV

S,20 12 €ONg suat phu tai cap dién ap 220 kV
Theo cdng thire trén ta tinh duoc cong suat phat vao hé théng nhu bang 1-5:
Bang 1-5

Thoi gian, h |0-8 8-12 12-16 |16-24

Ss0,MVA 647,43 |524,32 (887,34 (647,43

1.2. PE XUAT SO PO NOI PIEN CHINH CUA NHA MAY DIEN.
1.2.1. Pé xuit cac phwong 4n

Chon so dd ndi dién chinh ctia nha may dién 1a mot khau quan trong trong
qua trinh thiét ké nha may dién. Vi vay can phai nghién ctru ki nhiém vu thiét
ké, nim vitng cac sd liéu ban dau, dua vao bang can bing cong sut da tinh &
chuong trudce dé tién hanh vach cac phuong an ndi day c6 thé. Ngoai sb luong
cOng suat cac may phat dién, may bién ap ta ciing can phai quan tam dén vi tri
ctia nha may trong hé théng tim quan trong di vai hé théng, ché d6 1am viéc,
tinh chat su phan bé va mtc do quan trong cung cap dién caa cac ho tiéu thu.

Cac phuong an vach ra phai dam bao cung cép dién lién tuc cho céc ho tiéu



thu va so do phai o rang, don gian dén mac c6 thé, phai dam bao van hanh
thuan tién cac thiét bi va hop 1 vé kinh té.

Duya vao c4c yu cau néu trén va cac thdng sb cia nha may dién ta co 1 vai
nhan xét sau:

Theo thiét ké dién ap dinh muc caa may phat dién 1a 20 kV, trong khi do
phu tai dia phuong lai ¢6 dién ap 1a 22 kV. Do d6 phu tai dia phuong phai
duogc cung cap dién tir may bién ap tang ap 20/22 kV. Vi vay nha may khong
c6 thanh gop dién ap may phat. Do phu tai dia phuong la cac ho loai 1 nén
phai ding 2 may bién ap 20/22 kV. Binh thuong mdi may cung cap dién cho
mot ntra phu tai dja phwong, khi 1 may bién &p bi su ¢, may con lai véi kha
nang qua tai, cung cap dién cho toan bo phu tai dia phuong

Do nha may khong c6 thanh gop dién ap may phat, nén cdc may phat dién
duoc ghép bo vai cac bién ap.

Nha may c6 2 cap dién ap 220 kV va 500 kV déu co trung tinh nbi dat truc
tiép, nén c6 thé dung may bién &p tu ngau dé lién lac giira cac cap dién ap

Dua vao c4c nhan xét trén ta dua ra dugc 1 s6 phuong an nhu sau:



*. Phwong an 1: ( hinh 1-2)

HT@

S500max = 887,34

S220max = 937,5 MVA

MVA Syoomin = 656.25
500 kV Ssoomin = 924,32 MVA 220 KV
T§ T T,
G5 Gg G3
G,

20/ 22 kV

22 kV

Phu tai 22 kV

Hinh 1-2 : phuong an 1

Do phu tai trung &p 220 kV cuc tiéu 1a 656,25 MVA, tuong duong cong

suat cua 2 bo may phat— may bién ap nén ta ghép 2 bé may phat- may bién &p

2 day quan 1én thanh gdop 220 kV. Mit khac phu tai cao ap ciing 16n Ién ta

ghép 1 bo may phat- may bién &p 2 day quan Ién thanh gop 500 kV.

Dé cung cap thém cho phu tai cao ap 500 kV va trung ap 220 kV ciing nhu

dé lién lac giita cac cap dién ap ta phai ding 2 bo may phat- may bién &p tu

ngau (bd G, - T, va G, - T)).

Phu tai dia phuong dugc cung cap tir 2 may bién ap tang ap 20/22 kV ndi

véi dau cuc 2 may phat dién ghép bo véi may bién &p tu ngau



Uu diém caa phuong an nay 1a bd tri ngudn va tai can d6i, tuy nhién phai

dung dén 3 loai may bién ap.
*. Phwong an 2: ( hinh 1-3)

v ()

S500max = 887,34

SZZOmax - 937,5 MVA

MVA SZZOmin - 656,25

500 kV SSOOmin = 524,32 MVA
T@ T3 T, Ts
G] Gs G, Gs

20/ 22 kV

22 kV

Phu tai 22 kV

Hinh 1-3 : phuong an 2

220 kV

Su ghép ndi cac bo may phat, may bién &p cia phuong an 2 ciing giong
nhu phuong an 1 chi khac 1a chuyén bo Gs - Ts tir thanh gop 500 kV sang
thanh gop 220 kV. Nhu vay bén thanh gop 220 kV c6 3 bo may phat, may
bién &p 2 day quan (Gs - Ts, Gu - Ta, Gs - Ts).

Uu diém cia phuong an nay 1a giam duoc chung loai may bién &p ( chi

ding 2 loai may bién ap) von dau tu cho bo Gs - Ts ré hon so v6i phuong an

1. tuy nhién do phu tai cyc tiéu phia trung 4p nho hon cong suat dinh mac cia

3 bo may phat, may bién 4p, nén trong nhitng gio d6 néu hé théng doi hoi 3



bo nay phat cong suat dinh muc thi cdng suat thura truyén tir thanh gop 220
kV sang thanh gop 500 kV phai qua 1 lan bién ap nira.
*. Phwong an 3:_( hinh 1-4)

HT

)

Ssoomax = 887,34 MVA Sazomax = 937,5 MVA
Sazomin = 524,32 MVA Soz0min = 656,25
500 kV | 220kV | MVA
Tl‘ T,

! :

O ©

G3 G4 GS

20/ 22 kV

22 kV

Phu tai 22 kV

Hinh 1-4 : phuong an 3
Ta nhan thay cong suat dy trit cua hé théng Ion hon nhiéu lan cong suat
dinh muc cua cac tb may nén co thé ghép chung 2 may phat vao cung b voi
1 may bién &p ty ngau. Tuy nhién khi d6 ta phai kiém tra kha ning dong may
phat bang phuong phap tu dong bo cua cac may phat nay. Diéu kién kiém tra
1a dong dién qua d6 khi 1 trong 2 may phat hoa vao ludi bing phuong phap tu
d6ng bo phai nho hon 3,5 1an dong dinh mic cia may phat:

loa < 3,5 lam
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So do thay thé tinh toan anh huéng cua may phat G, khi hoa tu déng bo

may phéat G; nhu sau:

XIId Xlld

E3=O E4

Khi dong may phat G; vao ludi ma chua co kich tir, hién tuong xay ra nhu
khi ¢6 ngan mach tai dau cuon day stato cia Gs. Nén E; bang 0. Gia str trudc
khi hoa ddng bo may phéat G, 1am viéc dinh muc:

Ues = Ugaam = 1
lcs = lgaam = 1

Strc dién dong qua d6 trong may phéat G4 dugc tinh nhu sau:

E = /(Uge 0059)? + (Ugg Sing +1X'y)? = /0852 +(0,527 +0.3)% = 1,186
Luc nay dong dién can bang trong may phat G; bang téng dong dién ngan
mach cung cap tir hé théng va dong dién ngan mach cung cap tir may phét G

U E 1 1186
lp = It + Inega = =M =4 = 4 2 ™" =531> lgep = 3,5
cb = IN-HT T IN-G4 X'd 2X'd 03 06 chCP

Nhu vay khong thé néi day nhu phuong an 3 dugc vi s& khdng thé hoa
d6ng bo may phat va ludi bang phuong phap tu dong bd. Ngoai ra do phia
dau cuc may phét c6 6 mach nén can phai cé thanh gop dién ap may phat, lam
cho so db rat phic tap.

1.2.2. Chon may bién ap va tinh toan ton that dién ning.
1. Chon may bién ap
a. Phwong an 1:

chon may bién &p:

11



Nha may c6 2 cip dién &p trung va cao 1a 220 kV va 500 kV nén khi ding
may bién ap tu ngau thi hé sb co loi caa may bién ap tu ngau Ia:

_Uggn—Uram _ 525-242
Ucqr 525

a = 0,539

Cong suét dinh mac cua may bién 4p tu ngau duoc chon theo cdng thic sau:

Soam _ 353
a 0539

=655 MVA

Stidm = Stodm 2

Vi vay ta chon 3 may bién ap tu ngau 1 pha loai AOTDIITH - 267; 525 / J3;
242 [ /3 20 c6 tdng cong suit 3 pha 1a 801 MVA. Cac thong sé chinh cua

may bién ap tu ngau cho & bang 2-1:

Bang 2-1
Sdms UCdm UTdm UHdm UN% APN; kW AP0 )
MV |, , , C-T |[CH [T-H |[CT |[C-H [T-H |kw

A kV | kv |kV

267 |22 |242 |50 |85 |23 |125 |420 |120 |95 |130
V3|3

Cong suat dinh mac caa may bién ap 2 day quan duoc chon theo cong thic:
St3dm = Samt4 = Samts 2 Sgam = 393 MVA
Vi vay ta chon T3 va T, 12 2 may bién ap 220 kV loai TDII - 400 / 242 c6 cac

thng s6 chinh nhu bang sau:

Sam, MVA | Ucam, KV | Upam , KV | Uy% APy, KW | APy, KW

400 242 20 11 280 880

May bién ap 500 kV Ts duoc chon I loai TDLI - 400 / 525 c6 céc théng so6
chinh nhu bang 2-3:

12



Sdm ’ UCdm ) kV UHdm ) kV UN% APO y kW APN ) kW
MVA
400 525 20 13 320 800

Phan b phu tai cho cac may bién ap:

Dé thuan tién trong van hanh, cac may bién ap 2 day quan duoc 1am viéc
véi @6 thi phu tai bang phing vi vay cong suat tai caa cac may bién ap 2 day
quan la:

Sp = Sgam = Stdmax

Trong d6 Simax 12 €ONG Suat tu dung cuc dai cta 1 té6 may, tinh bang 1/5

cong suat tu ding cuc dai cua toan nha may :

Stdmax = Stanm / 5 =88,24 /5 =17,65 MVA

Vay cong suat lam viéc cua cac may bién ap T3, T4, Ts Ia:

Sh = SGam - Stdmax = 353 - 17,65 = 335,35 MVA
Khi phan bb cong sudy cho cac cuon day may bién &p tu ngiu ta chi y quy
udcC sau:
- Déi véi cudn ha é&p, chiéu truyén cong suat tir may phat vao cudn day 1a
chiéu duong
- Poi véi phia cao &p va trung ap chiéu duong 1a chiéu truyén cong suat tir
may bién ap di ra.

Trong ché do lam viéc binh thuong cong suat tai qua cac phia cao &p, trung
4p va ha &p cua mdi may bién ap tu ngau dugce tinh nhu sau:

Sc = (Ss00-Sp) /2
St=(S20-2Sp) /2
SH=Sc+ St
Dua vao bang can bang cong suat va cac cong thic trén ta cd bang két qua

Sau:
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Bang 2-4

t,h 0--8 8--12 12 -- 16 16 -- 24
Sc, MVA 156,04 94,48 275,99 156,04
St, MVA -1,23 133,40 39,65 -7,23
Sy, MVA 148,81 227,88 315,64 148,81

Ta thay trong khoang thoi gian tir 0-8h va tir 16-24h, cdng suat truyén tur
phia ha &p va trung &p sang phia cao ap. Do d6 cudn ndi tiép mang tai 16n
nhét, tinh theo cdng thuc:

Sy = a(Shoc + Stoc) = 0,539.(148,81 + 7,23) = 84,11 MVA
Nhu vay Syt < Spgm = ASt1am = 0,539.800 = 431,2 MVA

Thoi gian con lai trong ngay may bién ap tu ngau 1am viéc theo ché do
truyén cong suat tir cudn ha ap sang phia cao va trung. Do d6 cudn ha ap co
tai 16n nhat va bang:

Sy = 315,64 MVA < Sygm = 0St14m = 431,2 MVA

Trong may bién 4p tw ngiu cdng suit dinh muac cua cudn ha ap, cudn ndi
tiép va cudn day trung déu bang nhau va bang cong suat tinh toan cua may,
do vay ta chi can kiém tra qua tai véi cudn nao mang tai Ién nhat.

Vay trong ché do binh thuong cac may bién ap khong bi qua tai.
b. Phwong an 2:
Chon may bién ap

cac may bién &p ty ngau cua phuong an 2 dugc chon giéng nhu phuong an
1, vi vay ta chon 3 may bién ap tu ngau 1 pha loai AOTDIITH - 267; 525 /
V3; 242 [ \/3; 20 c6 téng cong suat 3 pha 1a 801 MVA. Céc thong sb chinh
ctia may bién ap cho ¢ bang 2-1.

Cac may bién ap 2 day quan T3, T, va Ts ciing duoc chon tuong tu c4C may
T, va T, cua phuong an 1. Vi vy ta chon 3 may bién ap 220 kV loai TDI] -
400 / 242 c6 cac thong s chinh cho trong bang 2-2.

14



Phan b phu tai cho cac may bién ap:
Cong suét tai cua cac may bién ap 2 day quan 1a:
Sh = SimG - Stdmax = 353 - 17,65 = 335,35 MVA
Trong ché @6 1am viéc binh thudng cdng suat tai qua cac phia cao &p, trung

4p va ha &p cua mdi may bién ap tu ngau dugce tinh nhu sau:

Sc =Ssp0/ 2
St=(S220-3Sp) /2
SH=SC+ST

Dua vao bang can bang cong suat phu tai va cac cong thuc trén, ta ¢ bang

phan bé tai cho cac may bién &p ty ngiu nhu bang 2-5:

Bang 2-5
t,h 0--8 8--12 12 -- 16 16 -- 24
Sc, MVA | 323,72 262,16 443,67 323,72
St, MVA -174,90 -34,28 -128,03 -174,90
Sh, MVA | 148,81 227,88 315,64 148,81

Ta thay trong ca ngay cong suat truyén tir phia ha 4p va trung &p sang phia
cao 4p. Do d6 cudn ndi tiép mang tai 16n nhat trong thoi gian tir 12 dén 16h,
tinh theo cong thuc:

Su = (Shoc + Soc) = 0,539.(315,64 + 128,03) = 239,14 MVA
Nhu vay :
Sit < Spiam = 431,2 MVA
Vay trong ché d6 binh thudng cac may bién ap khong bi qua tai.
2. Tinh ton that dién ning
a. Phwong an 1

Tén that dién ning trong nha may dién bao gom ton that dién niang trong

may bién &p 2 day quan va ton that dién nang trong may bién ap tu ngau, Ton

that dién ning trong may bién &p 2 day cudn dugc tinh nhu sau:
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2
AA = AP,.8760 + APy zS—t .365

Tam
Trong do :
APy : 1aton that cong suat khong tai cia may bién ap
APy @ latdn that cdng suat ngan mach caa may bién ap
t; . la thoi gian mang tai S; caa may bién ap trong
ngay
Stem & cbng suat dinh mirc caa may bién &p

Tur bang 2-2 va bang 2-3 ta co:
APq13 = APgrs = 280 KW ; APnrs = APnra = 880 KW
APgrs = 320 KW ; APy1s = 800 kW
To6n that dién niang trong may bién 4p 2 day quan 220kv (T;va T, ) la:
St

AATg = AAT4 = APOT38760 + APNng >
Tdm

t,.365 =

= 280 .8760 + 880. (33;508’5) 8760 = 7 871 198 kWh

T6n that dién ning trong may bién 4p 2 day quan 500 kV Ia:

2
AAT5 = APOT58760 + APNT5Z Ei

Tdm

= 320 .8760 + 800. (33235) 8760 =7 729 017 kWh

t;.365 =

Ton that dién nang trong may bién &p tu ngau 3 pha to hop tir 3 may 1 pha

duoc tinh nhu sau:

AA = 8760.3.APy + 365.[APncE( SC' i) + APNrZ( - Sh ) + APNE(- SH'
Tdm Tdm Tdm

)]

Trong do:
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Stgm 14 cOng suat dinh mac ciia may bién &p tu ngau 1 pha

Sci, St va Sy :1a cdng suat tai 3 pha cua cac phia may bién &p tu ngau

APg , APne, APnT, APy: 12 ton that cong sut khdng tai va ton that cong
suat ngan mach ting cudn day cua may bién ap 1 pha quy doi vé cuon day

cao ap, duogc tinh nhu sau:

APnc = 0,5(APne.r+ APNg—H - APN}H ) =0,5(420 + 120 - - % ~) =253
a a 0539° 0,539

kW/pha

APnt =0,5(APyc.1+ APN;—H - APNg—H )=0,5(420 + % > - 120 -) =167
% a 0539 0,539

kW/pha

APy :0,5(APN;-H + APNg—H - APync.1)= 0,5( % ~ + 120 > - 420) = 160

a % 0539 0,539
kW/pha

To6n that dién ning trong may bién &p ty ngau Ty 12:

2 2 2
156,04 8 + 94,48 A+ 276 A+

AAT; =3.130.8760 + 365.[ 253.( 2 2 2
3.267 3.267 3.267

2

156,042 8) +

3.267
2 2 2 2

+167 7,23 g+ 133,42 4+ 39,652 4+ 7,23 _8)+
3.267 3.267 3.267 3.267
2 2 2 2
+ 160 (148,81 8 + 227,88 4+ 315,64 4+ 148,81 8)]=

32677 3267° 32677 3.267°
= 3418 043 kWh
AAT, = AAr; =3 418 043 kWh
Nhu vay tong ton that dién nang trong nha may dién & phuong an 1 1a:
AA = AAt11 + AA1y + AArs + AAppt AAs =
=3418043.2+7871198.2+ 7729017 =30 307 501 kWh
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Dé tinh dugc ti 1& ton that dién ning trong cac may bién &p ta can tinh
dugc dién niang truyén tai qua cac may bién ap trong 1 nim. Tur bang 1-5 va
d6 thi phu tai trung 4p cao 4p ta tinh dugc dién ning truyén tai qua may bién

ap trong 1 nam la:

4
Anm = 365. (S, .tjcosp + Sti.t;.cos )
i1

Trong do :
i - 14 s6 bac cua db thi phu tai
Sci, Sti : 1a cong suat ciia bac phy tai cao ap va trung ap thir | trong
ngay
t; : la thoi gian caa bac phu tai thir i
Vay Anm = 365.[(656,25.8 + 937,5.4 + 750.4 + 656,25.8).0,8 +
+ (647,43.8 + 524,32.4 + 887,34.4 + 647,43.8).0,8]

= 9710620 MWh

AA% = 2R 4y = 30307201

100% = 0,312 %
A 9710620

b. phwong an 2

T6n that dién niang trong may bién ap 2 day cudn duoc tinh nhu sau:

2
Si
2
Tdm

AA = AP(.8760 + APy.E ——t..365

Péi vai may bién ap 2 day quan 220 kV (T3, T4 va Ts):

2
Si
2
Tdm

AATg = AAT4 = AAT5 = APOT38760 + APNT3Z

t;.365 =

=280 .8760 + 880.(%%0’035)2 8760 = 7 871 198 kWh
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T6n that dién niang trong may bién ap tw ngau 3 pha t hop tir 3 may 1 pha

duoc tinh nhu sau:

2 2 ”
AA = 8T60.3.4P + 365, [APYCE(—E-t) + APWE(S 1) + APwE(
Tdm Tdm Tdm
)]
Vay :
2 2 2
AAry = 8760.3.130 + 365.[ 253.(2212 g 4 20210° 4 M307"

3.2672 3.2672 3.2672

2 2 2 2 2
323,72 8) + +167.(174’9 8 + 34,28 4+ 128,03 4+ 1749

8)
3.2672 3267°  3.267° 3.2672 3.2672

148,812

2 2 2
148,81 g+ 227,38 4+ 315,64 4+ -8)1 =3420796 kWh

3.2672 3.267° 3.267° 3.267
AATZ = AAT]_ =3420 796 KWh

+ 160. (

Nhu vay tong ton that dién ning trong nha may dién ¢ phuong an 2 la:
AA = AATl + AATZ + AATg + AAT4+ AAT5
=3420796.2+7871198.3=230455187 kWh

AA% = A qopy, - 3045187
Anm 9710620

100% = 0,314 %
Qua viéc lya chon may bién &p, phan b tai va kiém tra quéa tai cho cac may
clia cac phuong an ciing nhu tinh toan ton that dién nang ta nhan xét thay ca 2
phuong an déu dang bao vé mat ki thuat, tén that dién ning twong dwong nhau
va & mic chap nhan duoc. Vi vdy dé lua chon duoc phuong an téi vu ta phai
so sanh cac phuong an trén vé cac chi tiéu kinh té, viéc nay s& duoc thyuc hién
& cac chuong sau.
1.2.3. Tinh toan ngan mach
1. phwong an 1:
Viéc lya chon cac diém ngan mach tinh todn dya theo yéu cau lva chon

thiét bi dién. Thong thuong & cling cap dién ap cao hoic siéu cao ta chon cac
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500

thiét bi giéng nhau, vi vay véi mdi cip dién ap ta xét 1 diém ngan mach c6
dong dién ngan mach 16n nhat dé chon céac thiét bi cho cap dién ap do.

Véi céc khi cu dién 500 kV ta xét diém ngan mach N, trén thanh gép 500 kV
ctiia nha may. Khi d6 ngudn cung cip cho diém ngan mach 1a toan bo cac may
phat trong nha may va hé théng.

Véi cac thiét bi 220 kV ta xét diém ngan mach N, trén thanh gop 220 kV cua
nha méy. Khi d6 ngudn cung cap cho diém ngan mach 1a hé théng va toan bo
cac may phat trong nha may.

Véi mdi mach may phat dién ta xét diém ngan mach Nj trong truong hop
ngudn cung cap 1a cac may phét con lai va hé thdng. va truong hop diém ngan
mach N3' v&i ngudn cung cap chi la may phat bi ngan mach
Péi v6i mach ty ding va mach phu tai dia phuong ta xét diém ngan mach N,

c6 ngudn cung cap 1a toan bé nha may va hé théng

T @
@ @L Lk

b\@ é\ o o

GS Gl 3 G4

Hinh 1-5 : So dd diém ngian mach

Phu tai 22 kV
20



a. Diém ngan mach Ny:
so d6 thay thé tinh ngan mach nhu hinh 1-6

oMM
N

Hinh 1-6 : Biém ngan mach N,

Cac thong so trong so d6 ¢0 tri s6 nhu sau:

X1 = Xuy+=0,024

X, = Xp»=0,079

X3 = Xrso0+ = 0,26

Xy = X7 = X9 = Xpp = Xyg = X"+ = 0,442

Xs = Xg = Xc+ = 0,095

Xe = Xg = Xpx = 0,135

Xi1 = Xiz = XKoo+ = 0,232
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Véi diém ngan mach N; ta dung phuong phap 2 bién doi, trong d6 nhom
tha 1gom cac may phat trong nha may,nhom thi 2 1a hé thdng. Ta st dung
phép bién d6i song song va néi tiép dé 1am don gian so d6 1-6

Trudc hét ghép ndi tiép cac dién khang ta dugc so d6 twong dwong hinh 1-7:

Hinh 1-7 : Ghép ndi tiép cac dién khang
Trong do:
X5 =X, +X,=0,024 + 0,079 =0,103
X =X3+ X, =0,26 + 0,442 = 0,702
X7 =X = Xe + X7=0,135 + 0,442 = 0,577
X1 =Xy = X1+ X12=0,22 + 0,442 = 0,662

Ghép cac nhanh song song ta duoc so dd hinh 1-8:
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E5 E12 E34

hinh 1-8 :Ghép cac nhanh song song
Trong do6 :

X _ —0’(;95 =0,0475

X17X1g _ X1 = 0577 =0,2885
X7 +Xig 2 2

_ KoKy _ Xyg _ 0662
Xig+Xy 2

=0,331

Ghép song song nhanh X, va X,3 ta duge so d6 hinh 1-9:

Trong d6

)= XeXe _ 028850331 _ .o,
Xy +Xps 0,2885+0,331

Tiép tuc bién d6i ndi tiép Xp1 va Xou ta ¢ so @6 hinh 1-10:

Trong do:
X25 = X21 + X24 = 0,0475 + 0,154 = 0,2015
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Hinh 1-9 : Ghép song song Xz, Va Xps Hinh 1-10 ghép ndi tiép Xy va Xzs

Cubi cuing ghép song song nhanh X va X5 ta dugc so do hinh 1-11:

Trong do
X = X16X95 _ 0,702.0,2015 = 0,1566
X6+ X5  0,702+0,2015
Xis
Enr o [Ym—“é N,
E12345. MYYY—
X6

Hinh 1-11 : ghép song song nhanh X¢ va X5
Pién khang tinh toan tir hé thdng dén diém ngan mach ( Xury ) va tir phia
nha may dén diém ngén mach ( Xymt ) duoc tinh nhu sau:

Suam 20000

Xyt = X =0,103.———=2575
HTtt 15 800

cb

Xnmte = X =0,1566.——— = 0,3454
NMtt = X26 800

cb
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Tra dudng cong tinh todn, tng voi may phat tuabin hoi tiéu chuén ta tim
dugc dong dién ngian mach tir phia hé thong va tir nha may dén diém ngan
mach, trong don vi twong d6i dinh mtc cua tirng nhdm tinh toan nhu sau:

lr+(0) = 0,39 ; lpyr+(o0) = 0,45
Inm=(0) = 2,85 ; Inm=(0) = 2,18

Trong don vi c6 tén, cac dong dién nay c6 tri s6 nhu sau:

l47(0) = 1pyr+(0). ngtj:, = 0,39.% = 8,578 kKA
lyr(0) = IHT*(OO)'%JZ - ,45.% = 9,897 kA
Iam(0) = Iuw=(0). j%d[fb = 2,85.% = 5,532 kA
Iam(20) = Iane(e0). j_%lffb = 2,18.% = 4,231 kA

Dong dién ngan mach tai N; c6 tri s6 nhu sau:
Ina(0) = 1ur(0) + Iyw(0) = 8,578 + 5,532 = 14,11 kA
In2(00) = lyr(o0) + Iyw(o0) = 9,897+ 4,231 = 14,13 KA

Dong dién ngan mach xung kich tai N; dugc tinh nhu sau:
it = V2 Ky Ini(0) trong d6 hé sé K= 1,8
Vay
vy = v2.1,8.14,11 = 35,92 kA

b. Piém ngan mach N,:

So db thay thé tinh ngan mach nhu hinh 1-12:
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X,
X
2 N,
ng Xs Xq EXi £ X
X £ X Xq Exi £ X
X X0
[ ] [ ] [ )
E5 El E2 E3 E4

Hinh 1-12 : So d6 thay thé tinh ngan mach.

Cac thong so trong so d6 ¢0 tri s6 nhu sau:

X1 = Xur«=0,024

X, = Xp==0,079

X3 = Xrso0+ = 0,26

Xa=X7=Xg=Xpp=Xp = X"»=0,442

Xs = Xg = X+ = 0,095

Xe = Xg = Xy« =0,135

Xi1 = Xiz = Xygpor = 0,232

Véi diém ngan mach N, ta dung phuong phéap 2 bién doi, trong d6 nhém

thir nhat gom cac may phét trong nha may, nhom tht hai 1a hé théng. Ta st
dung phép bién doi song song va ndi tiép dé 1am don gian so ¢6 hinh 1-12.

Trudc hét ghép ndi tiép cac dién khang ta dugc so d6 twong dwong hinh 1-13:
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. .

Es E, E, =
Hinh 1-13 : ghép ndi tiép cac dién khang so d6 hinh 1-12

Trong do:

X5 = X1 + X, =0,024 + 0,079 = 0,103

X=Xz + X, =0,26 + 0,442 = 0,702

Xi17 = Xig = Xg + X7= 0,135 + 0,442 = 0,577

Xi19 = Xg0 = Xp1 + X2 =0,22 + 0,442 = 0,662
Ghép cac nhanh song song ta duoc so dd hinh 1-14:

Enr N,
X15 }
g Xa1 § X
23

X16 |
><22

° l Eas

ElZ
Hinh 1-14 : ghép c&c nhanh song song

Trong do :
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XsXg  Xg _ 0,095

Xy = =28 = 25 00475
Xs+Xg 2 2
Xip+Xig 2 2
XiXp0 X9 _ 0,662
ng - 197220 19

= = = = 0,331
Xig+Xg 2 2

Tién hanh bién doi sao - tam giac ddi voi hinh sao tong tro gom: Xus , Xue
va Xy, va bo di nhanh ndi gitra 2 ngudn: hé thdng va may phat Gs, ta duoc 2
nhanh tong tré Xy, va X,5 nhu hinh 1-15:

X24
Fur o M
Xos
Es o s (N
X22
Er e YN
X23
E. e MM
Trong 6 : Hinh 1-15
X24 - X15 +X21 +m - 0,103 + 0,0475 + O;I()(;J’ﬂ = 0,1575
16 )
X25 - X16 +X21 +m - 0,702 + 0,0475 + (),7()021& = 1,073
15 )

Ghép song song hai nhanh Xj; va X5 ta duoc so do hinh 1-16:

Xoa
Envr o Y
X25 NZ
Ee  o— AN ;
X6
Ei231 MY |
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Hinh 1-16 : Ghép song song hai nhanh Xy, va X3
Trong do:

s = XaXp _ 028850331 _
® 7 X,y +Xp; 0,2885+0,331

Tiép tuc bién ddi ta dugc so dd hinh 1-17:

0,154

X4 N,
Enur o YYN g
Xa7
E12345. YY Y —|
Hinh 1-17
Trong do6 :
X,y = XosXos  1073.0,154 — 01347

Xy +Xps  1073+0,154
Pién khang tinh toan tir hé théng dén diém ngan mach ( Xurq ) Va tir phia nha
may dén diém ngén mach ( Xymi ) duoc tinh nhu sau:

St _ 0,154.M =3,85
800

Xyttt = Xog

cb

Xnmie = x2786ﬂ =01 347.@ =0,297
Se 800

Vi Xuri > 3 nén dong dién ngan mach tir hé thong dén tinh bang:
IHT*(O) = IHT*(OO) =1/ XHTtt =1/ 3,85 = 0,2597
Tra dudng cong tinh todn, tng voi may phat tuabin hoi tiéu chuén ta tim
dugc dong dién ngan mach tir phia nha may dén diém ngan mach, trong don
vi tuong d6i dinh mirc cua timg nhom tinh toan nhu sau:
INM*(O) = 3,37
Inm=(0) = 2,26
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Trong don vi c6 tén, cac dong dién nay c6 tri s6 nhu sau:

1ir(0) = lyr(e0) = 'HT*(“’)'% - 0,2597.% - 13,04 kA
. tb .
S 5,353
Iam(0) = Taw=(0). =M= — 337 """ =14 93 kA
NM( ) NM( ) \/§.Utb \/5230

S 5.353
Iam(20) = Is(0). =S92 — 296, =" =10,01 KA
wl2e) = () J3U,, J3.230

Dong dién ngan mach tai N, c6 tri s6 nhu sau:
In2(0) = 147(0) + Iyw(0) = 13,04 + 14,93 = 27,97 kA
Ina(0) = 1r(e0) + Iy (e0) = 13,04+ 10,01 = 23,05 kA
Dong dién ngan mach xung kich tai N, dugc tinh nhu sau:
iyinz = V2 Ky In2(0) trong d6 hé sé ke = 1,8
Vay:
e = /2.1,8.27,97 = 71,2 KA
¢. Piém ngan mach Nj :
So do thay thé tinh toan ngan mach tai N5 nhu hinh 1-18 :

Eirg

X;3 é Xs Xs X1
X £ X X, £ X5
N
X, ‘é 3
[ ]
Es E, E,
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Hinh 1-18 : so do thay thé ngan mach N
Théng s6 cac phan tir trén so d6 hinh 1-18 da duoc tinh toan nhu diém ngan
mach
N; va N,. Tir so d6 nay, ghép ndi tiép cac dién khang ta duoc so dd tuong

duong sau:

XlGé Xs % X8§ gxlg % X9
EE 2z I

= E4

Hinh 1-19: ghép néi tiép cac dién khang
Trong do:
X5 = Xy + X, =0,024 + 0,079 = 0,103
X6 = X3+ X4 =0,26 + 0,442 = 0,702
X7 = Xg + X;=0,135 + 0,442 = 0,577
Xig = Xy9 = Xy + X3, = 0,22 + 0,442 = 0,662
Dung phép bién ddi song song cac dién khang ta c6 so d6 hinh 1-20:
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X‘IF.

Xmé X7 g X71

X17 XQ N:2

- z

Es E,

|T|.

Hinh 1-20: Ghép song song cac dién khang

Trong d6
Xpo= 58 _Xs 009 _ 0475
Xs+Xg 2 2
X, = X18-X19 _ Xis _ 0,662 _ 0331

Xig +Xqg 2 2
Bién doi sao tam giac véi hinh sao dién khang gom Xis, X1 Va Xy Va bo di
nhanh gitta nguon Gs va hé thong ta duoc so dd:

Es =

Hinh 1-21: Bién ddi sao tam giac bo nhéanh giira nguén Gs

Trong do :
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Xgo = Xy5 + Xgo + XisXy 0,103 + 0,0475 + mog’ﬂ =0,1575
16 ,
Xp3 = X5 + Xao + ~8X20 = 0702 40,0475 + —0’7002'0’0475 = 1,073
15 :
Ghép song song cac nhanh X7 va Xy, ta c6 so dd hinh 1-22:
Trong do:
o0 = Xi7-Xp1 _ 0331.0577 _ 0.21
X7+ Xy 0331+0,577
Es Enr
®
X3 g X2
><24
E134 o—/ Y Yy™m

Hinh 1-22: Ghép song song cac nhanh X;7 va Xy,

Tiép tuc ghép song song ta duoc so dd :

X22
Evr ¢—0rrm X ‘23
9
Xos YN
E1345 o———LY Y Y|

Hinh 1-23: ghép song song
Trong do:

Xy Xpe 0211073

Koe = =
®7 Xp3 +Xp14 02141073

=0,1756
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Cudi cuing ding bién doi sao tam giac voi cac nhanh con lai ta dugc so d6

tuong duong cudi cung nhu sau:

><26

Evr e— vy 2|3
X27

Eises ¢ o |

Hinh 1-24: bién doi sao tam giac cac nhanh con lai

Trong do:
Xog = Xop + Xg + XXy _ =0,1575 + 0,135 + 0.1575.0135 _ 0,4136
X5 01756
X3 = Xog + Xg + XasXg _ =0,1756 + 0,135 + 0.1756.0135 _ 0,4611
Xy 01575

Pién khang tinh toan tir hé théng dén diém ngan mach ( Xyt ) Va tir phia
nha may dén diém ngan mach ( Xumw ) duogc tinh nhu sau:

Sram 20000

Xume = X =0,4136.———=10,34
HTtt = X26 800

cb

Xnmtt =

X7 Scams ~ Seagm =0,4611. 2.353-353 _ =0.814
@ 800

Vi Xuri > 3 nén dong dién ngan mach tir hé thong dén tinh bang:
IHT*(O) = IHT*(OO) =1/ XHTtt =1/ 10,34 = 0,0967
Tra dudng cong tinh todn, tng voi may phat tuabin hoi tiéu chuén ta tim
dugc dong dién ngan mach tir phia nha may dén diém ngan mach, trong don
vi tuong d6i dinh mirc cua timg nhom tinh toan nhu sau:
INM*(O) = 1,23
INM*(OO) = 1,34

Trong don vi c6 tén, cac dong dién nay co tri sé nhu sau:
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S 20000
Iyr(0) = lyr(00) = lyp«(00). —219™ — 0.0967. ==—— = 55,84 kA
H1(0) = ly7(0) = lyp<(0). Al ™ 7320
Seys —S 4.353
Iam(0) = Iy(0). =CImZ__©G2dm _ 493 %% — 50 14 kKA
w(0) = huw-(0) J3U, J3.20

S S 4.353
Iam(00) = Iawe(c0). —SImE__=62dm _ 434 "= = 54 62 kA
J3Uy, V3.20

Dong dién ngan mach tai N c6 tri s6 nhu sau:
Ins(0) = 117(0) + Iym(0) = 55,84 + 50,14 = 105,98 KA
Ina(0) = lyr(e0) + Iy (e0) = 55,84+ 54,62 = 110,46 kA

Dong dién ngan mach xung kich tai N3 duogc tinh nhu sau:
s = V2 Ky Ing(0) trong do hé sé K= 1,8
Vay:
Iz = \/5.1,8.105,98 = 269,78 KA

d. Piém ngian mach Nj'":

Dong ngan mach tai N3* chi do may phat G, cung cap, do d6 so d6 thay thé

khi ngan mach tai N3' nhu sau:

XlO N3l
E: o—rrm ‘,4

Hinh 1-25: diém ngan mach Ng'
Trong do: Xy9 = X'g» = 0,442

Sc2dm 353

Dién khang tinh toan duoc quy doi: Xawe = Xio =0,442. 300 =0,195Dong

o
dién ngan mach: Iyw~(0) = 5,1
Iw(0) = 2,52
Dong dién ngan mach xung kich tai N' duoc tinh nhu sau:
iyeng' = V2 Ky Ing'(0) trong d6 heé s6 ky = 1,91
Vay
s = +/2.1,91.51,97 = 140,38 kA
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e. Piém ngdan mach N,
So d6 thay thé tinh toan ngan mach tai N, nhu hinh :
Tuy nhién ta nhan thay khi ngdn mach tai N, dong dién ngan mach dung bang
tong dong dién ngan mach & N3 va Ns' nén:
Ina(0) = Ina(0) + Ing'(0) = 51,97 + 105,98 = 157,95 kA
Ina(@0) = Ina(0) + Ing'(e0) = 25,68 + 110,46 = 136,14 KA
Dong dién ngan mach xung kich tai N, dugc tinh nhu sau:
g = Tz + s = 269,78 + 140,38 = 410,16 kA

N4

Hinh 1-26: diém ngan mach N,
2. Phuwong an 2:
Tuong tu nhu phuong an 1, khi tinh ngan mach dé lva chon thiét bi cho
phuong an 2 ta ciing xét mot s6 diém ngan mach sau:
Véi céc khi cu dién 500 kV ta xét diém ngan mach N, trén thanh gop 500 kV

cuia nha may.
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Véi céc thiét bi 220 kV ta xét diém ngan mach N, trén thanh gop 220 kV cua
nha may.

Vé6i mbi mach may phat dién ta xét diém ngan mach N, trong truong hop
ngudn cung cap 1a cdc may phét con lai va hé thng; va diém ngan mach Nj'
véi ngudn cung cap chi 1a may phét bi ngan mach.

Dbi v6i mach ty ding va mach phu tai dia phuong ta xét diém ngan mach N,

c6 ngudn cung cap 1a toan bé nha may va hé théng.

s
! ,4 - 220 kV/

Phu tai 22 k\VV

Hinh 1-27: phuong an 2
a. Diém ngdan mach Ny:

So dd thay thé tinh toan ngan mach nhu hinh 1-28
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Hinh 1-28: Biém ngin mach N;

Trong d6 cac dién khang co gid tri nhu sau:

Xy = Xyr+ = 0,024

X, = Xp»=0,079

Xz = Xg = X+ = 0,095

Xy =X7=Xy«=0,135

X = Xg=Xyg=Xpp = Xy = X'+ =0,442

X1 = Xiz = Xypgox = 0,22

Véi diém ngan mach N; ta dung phuong phép 1 bién doi, trong d6 nhom tha

1 bao gdom cac may phat trong nha may, nhom tht 2 13 hé théng. Ta ding
phép bién doi song song va néi tiép dé lam don gian so d6 hinh 3-24:

Trudc hét ghép ndi tiép cac dién khang ta duoc so do twong duong hinh 1-29:
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Hinh 1-29: Néi tiép cac dién khang
Trong do cac dién khang dugc tinh nhu sau:
X5 = X1+ X, =0,024 + 0,079 = 0,103
X1 = X7 = X4+ X5 =0,135 + 0,442 = 0,577
Xig = Xy9 = X0 = Xg + X490 = 0,22 + 0,442 = 0,662
Ghép song song cac dién khang ta duogc so d6 hinh 1-30:

Enr
NS Xis
Xa1
Xa3
LYY o E,,.
X2z
Ei2

Hinh 1-30: song song cac dién khang
Trong do:
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Xy = &zﬁzmzo,mm

X3+Xg 2 2

_ XieXs7  Xyg 0577
Xig+ X7 2 2

=0,2885

1  Xgg 0,661
1173
X18 X19 X20

=0,221

Tiép tuc ghép song song ta dugc so dd hinh 1-31:

Ny
Ei2315 @ Y Y Y W\M——?\N\_‘ Enr
Xa4 Xa1 X5

Hinh 1-31

Trong do:

_ XppXys  0,2885.0,221
X24 = =

= = =0,125
Xpp +Xp5  0,2885+0,221

NI tiép dién khang X4 va X1 ta dugc so dd cudi cing hinh 1-32:

Ny
SRR ._W_?AN\_‘ Enr
Xas Xis

Hinh 1-32: Nbi tiép dién khang X,, va Xz,
Trong do
Xos = Xp1 + X4 =0,0475 + 0,125 =0,1725
Pién khang tinh toan tir hé thong dén diém ngian mach ( Xpry ) Va tir phia

nha may dén diém ngén mach ( Xymtt ) duoc tinh nhu sau:
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XHTtt = X15 SHTdm = 0,1 03M = 2,575
Se, 800
S 5.353
Xt = Ko —20mE

=0,1725.22>° 20,38
Cb 800

Tra dudng cong tinh toan, Gtng véi may phat tuabin hoi tiéu chuan ta tim
dugc dong dién ngidn mach tir phia hé thong va tir nha may dén diém ngén
mach, trong don vi twong d6i dinh mac cta timg nhom tinh toan nhu sau:

l7+(0) = 0,39 ; liy7+(0) = 0,45
Inm=(0) = 2,5 ; Iym=(0) = 2,05

Trong don vi c6 tén, cac dong dién nay co tri s6 nhu sau:

l47(0) = 1pr=(0). ngtj:, = 0,39.% = 8,578 kKA
lpr(o0) = IHT*(OO)'Sf;%J:, - o,45.% = 9,897 kA
Iam(0) = Tum=(0). %&i E 2,5.% = 4,852 kA
Iam(0) = Tan=(e0). \SELL’E E 2,05.% = 3,979 kA

Dong dién ngan mach tai N; ¢6 tri s6 nhu sau:
In1(0) = 1rr(0) + yw(0) = 8,578 + 4,852 = 13,43 kA
In1(0) = Tur(0) + Iy (o) = 9,897+ 3,979 = 13,876 kA
Dong dién ngan mach xung kich tai N; dugc tinh nhu sau:
kvt = V2 Ky Ine(0) trong d6 hé sb ky = 1,8
VAY: it = V/2.1,8.13,43 = 34,19 kA
b. Diém ngdn mach N, :

So dd thay thé tinh ngan mach nhu hinh 3-29 véi cac dién khang co gia tri

nhu sau:

Xl = XHT* = 0,024
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X, = Xpx=0,079

Xz = Xg = X+ = 0,095

X4 = X7 =Xy =0,135

Xs = Xg = X0 = Xpp = X4 = X¢'»= 0,442
X11 = Xiz = X0 = 0,22

Xy X7 Exlo g Xio g Xia
Xs Xsg
[ ] [ ] [ J
Ex E> Es E4 Es

Hinh 1-33: diém ngan mach N
Trudc hét ghép ndi tiép cac dién khang ta dugc so d6 tuong duong hinh
1-34:
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X15
N,

X X % % Xig g Xig
X1 X17%
[ ) [ )

E; E. Es =N

Hinh 1-34: ghép ndi tiép cac dién khang
Trong d6 cac dién khang duoc tinh nhu sau:
X5 = X1 + X, =0,024 + 0,079 = 0,103
Xi1g = X17= X4+ X5=0,135 + 0,442 = 0,577
Xi1g = Xy = Xg0 = Xg + Xy0 = 0,22 + 0,442 = 0,662
Ghép song song cac dién khang ta duoc so db hinh 1-35:

Enr
Xis
Xa1
N Xa3
Z 0oy,
X2z
Ei

Hinh 1-35: ghép song song cac dién khang
Trong do:
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Xy = &zﬁzmzo,mm

X3+Xg 2 2

_ XieXs7  Xyg 0577
Xig+ X7 2 2

=0,2885

1  Xgg 0,661
o1 173
X18 X19 X20

=0,221

Ghép ndi tiép Xy5 va Xp1 ddng thai ghép song song Xz, va Xo; ta duge so do

tuong duong nhu hinh 1-36:

E12345 *—

Hinh 1-36

Trong do6 :
X24 = X15 + X21 = 0,103 + 0,0475 = 0,1505

_ Xp3Xy  0,2885.0,221

- - —0,125
Xgs + Xy  0,2885-+0,221

25

Pién khang tinh toan tir hé thong dén diém ngan mach ( Xyry ) va tir phia

nha may dén diém ngén mach ( Xywmt ) duoc tinh nhu sau:

Xyt = x24M = 0,1505. 20000 _ 3,7625
Scb
Xt = x25sgﬂ —0125.2:393 _ 276

cb
Vi Xure > 3 nén dong dién ngan mach trong don vi twrong doi dinh mac cua

hé thong duoc tinh nhu sau:

IHT*(O) = IHT*(OO) =1/ XHTtt =1/ 3,7625 = 0,2658
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Tra dudng cong tinh toan, Gtng véi may phat tuabin hoi tiéu chuan ta tim
dugc dong dién ngan mach tir nha mdy dén diém ngan mach, trong don vi
tuong dbi dinh mac cua ting nhom tinh toan nhu sau:

Inm=(0) = 3,65 ; Iywm»(e0) = 2,32

Trong don vi c6 tén, cac dong dién nay c6 tri s6 nhu sau:

l47(0) = lyr(0) = |HT*(0).% = 0,2658.% = 13,34 kA
. tb .
S 5.353
Iam(0) = Taw=(0). =M= — 365 " =16,17 kA
NM( ) NM( ) \/§.Utb \/5230

S 9.353
Inm(0) = Inm<(<0). \/§+8t2b = 232-@
Dong dién ngan mach tai N; ¢6 tri s6 nhu sau:
In2(0) = 1547(0) + 1am(0) = 13,34 + 16,17 = 29,51 kA
In2(o0) = lir(o0) + Inw(o0) = 13,34+ 10,28 = 23,62 kA
Dong dién ngan mach xung kich tai N, dugc tinh nhu sau:
ixine = V2 Ky In2(0) trong d6 hé sb ky = 1,8
Vay:
iz = +/2.1,8.29,51 = 75,12 kA
¢. Piém ngan mach Nj :
So do thay thé nhu hinh 1-37:

= 10,28 kKA
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Xin X1 g Xia

X % XL Xa X1 é X1z
é
i

Ex Ea Es
Hinh 1-37: Biém ngan mach Nj

Ghép néi tiép cac dién khang ta dugc so do hinh 1-38:

Enr

Xis g

"E SRk

X4 % Xis
N ® ° ®
3 E, E, E, =

Hinh 1-38: ghép ndi tiép cac dién khang

Trong do6 cac dién khang dugc tinh nhu sau:
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X5 = X1 + X, =0,024 + 0,079 = 0,103

Xis= X7+ Xg=0,135+ 0,442 =0,577

Xi7 = X1g = X199 = Xg + X30 = 0,22 + 0,442 = 0,662
Ghép song song cac dién khang ta duoc so d6 hinh 1-39:

Enr
ng-s
éXZO
X1
DY o,
N X4 Xi6
E,

Hinh 1-39: ghép song song cac dién khang
X3Xg _ X3 _ 0,095

Trong d6: X5 = = ———=0,0475
Xy +Xg 2 2
X, = 1 _ X7 _0661_ 0221
1 1 1 3
+——+
X17 X18 X19
Tiép tuc bién d6i ta duoc hinh 1-40:
Enr
X22
Xa3
LYYYA—@ Ejyys
X4

Hinh 1-40

Trong do:
X22 = X15 + Xzo = 0,103 + 0,0475 = 0,1505
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XiXp  0577.0,221
X +Xp 0577+0221

X23 = = 0,1 598

Bién di sao tam giac vé6i so dd hinh 1-40 ta dugc hinh 1-41:

N3
E2345 *— EHT
X5 Xo4

Hinh 1-41: Bién ddi sao tam giac

Trong do:
X24 = X4 + X22 + X4X22 = 0,1 505 +0,1 03 +0’1205ﬂ = 0,4126
23 )
X25 = X4 + X23 + m = 0,1 598 + 0,1 03 +w = 0,4381
22 )

Pién khang tinh toan tir hé thong dén diém ngan mach ( Xyt ) Va tir phia nha
may dén diém ngén mach ( Xymit ) duoc tinh nhu sau:

%, SHTm 20000

Xt = =0,4126.—""-=10,315
b 800

Xnmie = xzssGﬂ = 0,4381 .@ =0,773
b 800

Vi Xyt > 3 nén dong dién ngan mach trong don vi trong ddi dinh mac cua
hé théng duoc tinh nhu sau:
Ih7+(0) = lyrs(0) = 1/ Xyt = 1/ 10,315 = 0,0969
Tra duong cong tinh toan, tng Voi may phat tuabin hoi tiéu chuan ta tim
dugc dong dién ngan mach tir nha mdy dén diém ngan mach, trong don vi
tuong d6i dinh mic cua timg nhém tinh toan nhu sau:
Inv=(0) = 1,28 ; Iymx(0) = 1,38

Trong don vi cd tén, cac dong dién nay co tri sé nhu sau:
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Suram 20000

147(0) = ly7(o0) = lyr«(0). —H19™ — 0 0969.=—— = 55,97 kA
10 = hr(29) = lr-(0) J3U,, J3.20

Seqry —S 4.353
Iam(0) = Iym«(0). =8dmz__=Gldm _ 198 =% — 59 17 KA
w(0) = Iw(0) J3U, J3.20
Iam(20) = Inw=(e0). Sedmz ~Setim _ 1,38.ﬂ = 56,25 kA

J3Uy J3.20

Dong dién ngan mach tai Nj ¢ tri s6 nhu sau:

In3(0) = 147(0) + Iym(0) = 55,97 + 52,17 = 108,14 kA

Ina(0) = Ipr(0) + Iym(0) = 55,97+ 56,25 = 112,22 kA
Dong dién ngan mach xung Kich tai N3 dugc tinh nhu sau:

s = V2 Ky Ing(0) trong do hé sé K= 1,8

Vay

s = +/2.1,8.108,14 = 275,28 kA

d. Piém ngian mach Nj' :
Dong ngan mach tai N5' chi do may phat G; cung cap do d6 so do thay thé
ngan mach tai N3' giéng nhu phuong an 1, dong dién ngan mach co tri s6 sau:
In'(0) = 51,97 KA VA lys'(o0)= 25,68 KA
Dong dién ngan mach xung kich tai Ng' Ia:
g = 140,38 kA

e. Piém ngdn mach N,
So db thay thé tinh todn ngan mach tai N, nhu hinh 1-42:
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Xy

X § xf,% éxg g X1 g X3
X & X g gxm g X1z é X1

E: E> = = Es

Hinh 1-42: Biém ngian mach N,
Tuy nhién ta nhan thay khi ngan mach tai N, dong dién ngan mach dtng bang
tong dong dién ngan mach & N3 va N3, do do:
Ina(0) = Inz(0) + Ing'(0) = 51,97 + 108,14 = 160,11 kA
Ine(0) = Ina(00) + Ina'(c0) = 25,68 + 112,22 = 137,9 kA
Dong dién ngan mach xung kich tai N, dugc tinh nhu sau:
Iaava = Tz + s = 275,28 + 140,38 = 415,66 kA

1.2.4. Tinh toan céc chi tiéu kinh té va so sanh cac phuong 4n

1. Phuong an 1:

Dé c6 thé tinh duoc c4c chi tiéu kinh té cia phuong an, truéc hét ta phai
chon so d6 cac thiét bi phan phéi. Vi nha may c6 cong suat 16n, vai tro ddi véi
hé théng 1a quan trong nén hé théng thanh gop 500 kV can c6 do tin cay cao.
Tuy nhién, do gia thanh cac thiét bi phan phdi ¢ cap dién &p 500 kV 14 rét cao
nén dé vira dam bao yéu cau ki thuat, ta chon so do thiét bi phan phdi 500 kV

kiéu mot rudi.
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Déi véi thanh gop 220 kV, c6 sé6 mach 16n (6 mach phu tai va 4 mach may
bién ap) cung cap dién cho cac ho tiéu thu loai 1 quan trong nén ta dung hé
théng 2 thanh gdp c6 thanh gop vong. so d6 mach thiét bi phan phdi trinh bay
trén hinh 1-43:

500 f I 220 kV/

Phu tai 22 ‘ , ,
Hinh 1-43: so d6 mach thict bi phan phoi phuong an 1
Chi phi tinh todn hang nam cua phuong an 1 dugc tinh nhu sau:
Ci=agn.V, + P
a. Von dau tw V:
Vén dau tu V, bao gdm gid tién cac may bién &p gia tién cac may cét, cu thé
nhu sau:

Vi=V1+ Vyc
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Véi: V1 :1avén dau tu cho may bién ap : Vr = vr.kr
vr 14 tién mua may bién &p
kr :1a hé s6 ké dén chi phi van chuyén va lap dit.
(V6i Ty, To, Tay Ta, kr = 1,3 00N V6i T, kr = 1,35)
Ve 12 gia tién mua may cit
Dua vao s luong va chung loai cac may bién &p va may cit da chon & cac

cap dién 4p,ta c6 két qua tinh von dau tu cho phuong an 1 nhu bang 4-3 duéi

day:

Bang 4-3
Thiét bi don gia , S6lugng, |Hésdé |Tong,

USD/may | May UsbD

May bién ap
AOTDIITH - 267 | 280 000 6 1,30 2 184 000
TDII - 400/ 525 400 000 1 1,35 540 000
TDILI - 400/ 242 325 000 2 1,30 845 000
3AT5 150 000 8 1 1 200 000
3AQ1 90 000 6 1 540 000
3AF2 30 000 2 1 60 000

Nhu vay tong von dau tu cho phuong an 1 la:
Vi=Vr+Vyc=
= (2 184 000 + 540 000 + 845 000) + (1 200 000 + 540 000 + 60
000) =
=5369 000 USD
Vi ti gia USD / VND la 1 USD = 20 800 VND ta co:

V, =5 369 000.20 800 = 111,6752.10° VND = 111,6752 ti VND
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b. Chi phi van hanh hing nim:

Chi phi van hanh hang nim P, bao gom: chi phi cho van hanh sira chira 16n
P« Chi phi tra luong cong nhan Py, phi ton do ton thét dién nang Py. Trong d6
thanh phan dung dé tra luong cong nhan nhé hon rat nhiéu so véi cac thanh
phan khac vi vay
C6 thé bo qua ma khdng anh huong dén két qua so séanh:

a.V,
Pi=Pc+P = ! +AA,
=P Po= o B

Trong d6:  a :la hé sé khau hao von dau tu (a=8,4%)

V, :latong vén dau tu ciia phuong an 1

AA : 1aton that dién nang ctia phuong an 1

B :1la gia thanh 1kWh dién ning ton that (B = 600 VND / KWh )
Suy ra:

P, = % .111,6752.10° + 30 307 501.600 = 27,56521.10° VND = 27,56521 ti

VND
Nhu vay, chi phi tinh todn hang nam cta phuong an 1 1a:
Ci=am.V,+P; =0,12.111,6752 + 27,56521 = 40,9662 ti VND

2. Phuwong an 2:

Phan tich twong ty phuong 4n 1 ta ciing chon so d thiét bi phan phdi 500
KV kiéu mot rudi va ding hé thong 2 thanh gop cé thanh gop vong véi thiét bi
phan phdi 220 kV. So @6 mach thiét bi phan phdi trinh bay trén hinh 4-2:

53



Al 1O O O

Gy G G Gy Gs

Phu tai 22
Hinh 1-44: So d6 mach thiét bj phan phéi phuong 4n 2
Chi phi tinh toan hang nam cua phuong an 2 dugc tinh nhu sau:
Ci = agm.Vi + Py
a. Von dau tw V),
Vén dau tu V), bao gom gia tién cac may bién ap gia tien cac may cat.

Dua vao sb lugng va ching loai cac may bién ap va may cat da chon ¢ céac
cap dién ap, ta c6 két qua tinh vén dau tu cho phuong an 2 nhu bang 4- 4 duéi

day:
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Bang 4-4

Thiét bi dongia, |Solwong, |Hésé |Tong,
USD/may | Méy USD

May bién ap

AOTDLTH - 267 | 280 000 6 1,30 2 184 000

TDII - 400/ 242 325 000 3 1,30 1 267 500

May cat

3AT5 150 000 6 1 900 000

3A01 90 000 7 1 630 000

3AF2 30 000 2 1 60 000

Nhu vay tong von dau tu cho phuong an 2 1a :
Vii=Vr+Vne =
= (2184 000 + 2 167 500) + (900 000 + 630 000 + 60 000) =
=5041500 USD
Vi ti gia USD / VND la 1 USD = 20 800 VND ta co:

V,, =5 041 000.20 800 = 104,8528.10° VND = 104,8528 ti VND
b. Chi phi van hanh hang nim
Chi phi van hanh hang nam P, bao gém: chi phi cho van hanh sta chira I6n
Px, chi phi tra luong c6ng nhan P, phi tén do ton that dién nang Py. Trong do
thanh phan dung dé tra luong cong nhan nhé hon rat nhiéu so véi cac thanh
phan khac vi vay c6 thé bo qua ma khéng anh hudng dén két qua so sanh:

a.V
Pui=Pc+P = 1 +AA.
| k t 100 B

Trong d6 a 1 hé s6 khau hao von dau tu (a=8,4%)
Vi :latdng von dau tu ciia phuong an 2
AA :laton that dién nang clia phuong an 2
B :la gia thanh 1kWh dién nang ton that (B = 600 VND / kWh )
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Suy ra:

Py = % .104,8528.10° + 30 455 187.600 = 27,0807.10° VND = 27,0807 ti

VND
Nhu vay, chi phi tinh toan hang nam ctia phuong an 2 la:
Cy = agm. V) + P, =0,12.104,8528 + 27,0807 = 39,663 ti VND
3. So sanh 2 phuwong an
Chénh léch vé chi phi tinh toan giira 2 phuong an la:
G -G

AC% = ———100=
[

40,9662 — 39,663

100 = 3,1% < 5%
40,9662

Nhu vay 2 phuong an 13 twong dwong nhau vé kinh té, vi vay dé chon duoc
phuong an téi wu ta so sanh cac phuong an vé ki thuat. Theo cac nhan xét ¢
chuong trudc phuong an 2 c6 chung loai may bién ap it hon don gian hon
trong van hanh, stra chita. Do d6 ta chon phuong an 2 13 phuong 4n ndi dién
chinh cho nha may dién.

1.3. CHON KHi CU PIEN VA DAY DAN
1.3.1. Cap dién ap 500 kV
a. Chon thanh gop 500 kV

Thanh gép 500 kV dugc chon theo diéu kién phat nong lau dai, theo do
dong dién cho phép cua thanh gop da hiéu chinh theo nhiét do phai I6n hon
dong dién cudng bac cuarthanh gop. Ta chon thanh gdop 500 kV la thanh dan
hinh dng tron bang dong c6 nhiét do méi trudng cta nha san xuat 1a 350C

Véi dién ap siéu cao 500 kV dé dam bao khong xuat hién vang quang thanh
g6p thudng dugc chon hinh éng. Can ctr diéu kién trén ta chon thanh gép hinh
6ng tron bang dong, 3pha dat trén mat phang ngang cach nhau 9m mai thanh
gop dat trén cac st dd cach nhau7,5m duong kinh ngoai D=32mm bé day
5mm. Tiét dién F=424 mm2. Dong dién cho phép ICP=1,02 kA

Kiém tra 6n dinh nhiét;

56



Do thanh gop da chon c6 dong lam viéc cho phép la 1020A (>1000A) nén
khong can phai kiém tra 6n dinh nhiét
b. Chon day dan tir may bién ap tw ngiu Ién thanh gop 500 kV:
Day din tir may bién ap tw ngau 1én thanh gop 500 kV dugc ding la day
dan mém, chon theo diéu kién phat nong lau dai.
Dong dién cudng buc cua day dan trong mach nay chinh bang dong dién
cudng bic mach cao 4p may bién 4p tu ngau:
leb = lep-tn = 0,976 KA
Khi d6 diéu kién chon day dan Ia:
lp > = 1,196 kA
Vé6i dién ap 500 Kv, dé dam bao khong xuat hién vang quang day dan
thuong duoc phan pha. Vi day dan ndi tir may bién ap 1én thanh gop nén
khong gian chat hep ta chi chon phan pha lam 2 day. Nhu vay ta chon 2 day
AC-240 cho 1 pha, méi day c6 dong dién cho phép 1a 605A nén dong dién
cho phép cua mdi pha Ia:
lcp =2.605=1210 A >1196 A
c. Chon may cit, dao céch ly
1. May cit
May cét 500 kV da duoc chon 1 loai 3AT5 c6 cac théng sb nhu trong bang
4-2
2. Dao céach ly
Dao cach ly duoc chon theo diéu kién dién ap va dong dinh muc :
Ubcrdam > Umpam = 500 kV
lpcram > lep = 976 A
Kiém tra 6n dinh d6ng va 6n dinh nhiét :
laam > I = 34,19 KA

2
I nhdm-tanam > Bn
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Ta chon dao cach ly 500 kV 1a loai POH3-500/2000 do lién xd san xuat c6
cac théng s sau:
Bang 5-1

UpcLam » KV | Ipcram » A | laam » KA | Iqn 10s , KA

500 2000 55 21,6

Vi Ipcram >1000 A nén khong phai kiém tra 6n dinh nhiét.
d. Chon may bién dién 4p, bién dong dién va chong sét.
1. Bién dién ap

Bién dién ap 500 kV duogc dit ¢ cac thanh gop, dau cac duong day 500 kV
Ién hé théng, dé Iy cac tin hiéu dién ap phuc vu bao vé rowle, do luong va tu
dong hoa trong nha may. Ta chon 3 bién dién ap kiéu HK® - 500 1 pha dau
day theo so do
Yo! Yol £\, mdi may cé cac théng s6 nhu bang sau:
Bang 5-2

Useam , KV [Uream, V. | Capchinh xac | Sygm , VA
200 100 1 500

V3 V3

2. Bién dong dién.

Cac may bién dong 500 kV duogc dat & cac phia caa cac thanh gop, cac dau
duong day va dau ra phia 500 kV caa may bién ap tu ngau, dé lay céc tin hiéu
dong dién phuc vu bao vé Role, do luong va tu dong hoa trong nha may. Ta

chon bién dong dién c6 céc théng s6 sau:

Bang 5-3
Udm s KV | leams A | lrcam, A | Ka | Kon (18) | Cap chinh Xac | Zog, , Q
500 1000 1 50 |21,6 0,5 5
Kiém tra 6n dinh dong:
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ldgm = \/E.Iscdm.Kd =/2.1.50 = 70,71 KA > iy = 34,19 kA
Khong can kiém tra 6n dinh nhiét vi bién dong da chon ¢4 lygm = 1000 A
3. Chong sét .

Dé chéng sét cho cac thiét bi trong nha may tir phia 500 kV, ta dung cac
chbng sét van loai PBC-500 bang Oxit kim loai, vo st do lién s6 ché tao, dit
& dau cac duong day, cac thanh gop va phia cao &p cac may bién ap tu ngau.
Chédng sét van PBC-500 c6 cé4c thdng sb nhu sau:

Dién ap dinh muac : 500 kV
Pién 4p lam viéc 1on nhat : 612 kV

1.3.2. Cap dién &p 220 kV
1. Chon thanh gop 220 kV
Thanh gép 220 kV duogc chon theo diéu kién phat nong lau dai, theo do
dong dién cho phép cua thanh gop da hiéu chinh theo nhiét do phai I6n hon
dong dién cudng bic cua thanh gop :
lcp.Kne > Iy hay Iep > Jop.
he
Trong do:
Icp :1a dong dién cho phép lam viéc lau dai cua thanh gop.
lep :1a dong dién cudng birc cua thanh gop.

Knc :12 hé sb hiéu chinh theo nhiét do cua méi truong lam viéc.

k.. = QCP B ‘90
hc -
HCP - 90

Trong d6 Gcp :1a nhiét @6 cho phep cua vat liéu lam thanh gop
& :lanhiét d6 moi truong 1am viéc tiéu chuan theo nha san xuat

&' :lanhiét dd moi trudng lam viéc thyc té
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Ta chon thanh gop 220 kV Ia thanh dan hinh éng tron bang dong c6 nhiét do
moi trudng cua nha san xuét 35°C. Vi vay hé s hiéu chinh nhiét dé duoc tinh

nhu sau:

K. = Oce—0p _ [T0-40 _ g3
Ocp — b, 70-35

Dong dién cudng bic cua thanh gop 220 kV dugc tinh gan ding bang dong

dién dinh muc cua may bién &p c6 cong suit 16n nhat néi vai thanh gop, trong
phuong an 2 d6 1a may bién &p T, hoac T
= Stam __ 80
3Upyn  ~/3.242
Khi @6 diéu kién chon thanh gop 220 kV Ia:

191
0,913

=191 kA

o5 > = 2,09 kA

Véi dién ap cao 220 kV, dé dam bao khong xuat hién vang quang thanh
g6p thudng dugc chon hinh éng. Can ctr diéu kién trén ta chon thanh gép hinh
6ng tron bang dong. 3 pha dat trén mat phang ngang cach nhau 5m, mdi thanh
gop dat trén cac st d& cach nhau 6m c¢6 cac kich thudc sau:

Puong kinh ngoai D = 63 mm
Bé day & =8 mm
Tiét dien F = 1380 mm?
Dong dién cho phép Icp = 2,23 KA
2. Chon day din tir may bién &p tw ngiu 18n thanh gop 220 kV

Day dan tir may bién ap tu ngiu 1én thanh gop 500 kV duoc dung la day
dan mém.

Chon theo diéu kién phat nong lau dai:

ICP-khc 2 ch
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Dong dién cudng buc cua day dan trong mach nay da duoc tinh trong
chuong trude, chinh 1a dong dién cudng btic mach trung 4p may bién ap tu
ngau:

lep = lep-tn = 0,835 KA

Ta chon day nhdm k&m c6 nhiét d6 moi trudng tiéu chuan 1a 25°C. Do d6

hé sb hiéu chinh nhiét do 1 : ky. = 0,816
Khi d6 diéu kién chon day dan Ia:

lcp 2 0835 _ 1,023 KA
0,816

Ta chon day AC-600 c6 dong dién cho phép 1a 1,05 kA va duong kinh day

la 33,2mm. Vay day dan di chon thoa mén diéu kién phat néng. Vi ta chon

day dan mém c6 dong dién lam viéc 1au dai 16n hon 1000 A nén khong can
kiém tra 6n dinh dong cling nhu 6n dinh nhiét
3. Chon day din tir may bién ap 2 day quan Ién thanh gép 220 kV
Day dan tir may bién ap 2 day quéan Ién thanh gbp 220 kV duoc dung la day
dan mém, chon theo diéu kién phat nong lau dai:
lcp.Kne > lep
Dong dién cudng buc cua day dan trong mach nay da duoc tinh trong
chuong trude, chinh 13 dong dién cudng btirc mach may bién &p 2 day quan:
lep = lop13 = 0,884 KA
Ta chon day nhom 18i kép c6 nhiét d6 méi truong tiéu chuan 1a 25°C. do do
hé s6 hiéu chinh nhiét @6 1a ky. = 0,816
Khi d6 diéu kién chon day dan Ia:
0,884
0,816
Ta chon day AC-700 c6 dong dién cho phép la 1,22 kA

= 1,083 kA

cp 2
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4. Chon may cit , dao céch ly
a. May cit
May cat 220 kV da duoc chon 12 loai 3AQ1 ¢6 cac thdng s6 nhu trong bang
4-2.
b. Dao cach ly
Dao cach ly duogc chon theo kién dién ap va dong dién dinh mac
Ubcrdm > Umpam = 220 kV
IpcLam > Iep =835 A
Kiém tra 6n dinh d6ng va 6n dinh nhiét:
lagm > I = 75,12 KA
12 sham-tabam > Bny
Ta chon dao cach ly 220 kV c6 cac thong sé nhu bang 5-4:
Bang 5-4

Upcram » KV | IpcLam » A | laam » KA | Ion 10s , KA
220 1000 80 15

Vi Ipcram >1000 A nén khong phai kiém tra on dinh nhiét.
5. Chon may bién dién ap , bién dong dién va chdng sét.
a. Bién dién &p

Bién dién ap 220 kV duoc dit & cac thanh gdp dau cac dudng day phu tai
220 kV, dé lay cac tin hiéu dién &p phuc vu bao vé Role do luong va ty dong
héa trong nha may ta chon 3 bién dién ap kiéu HK® - 220 1 pha d4u day theo

s0dd Yo/ Yo/ 2\, mdi may cd cc thdng sb nhu bang 5-5

Bang 5-5
Useam » KV | Uteam , V' | Cap chinh xa¢ | Soqm , VA
220 100 1 500
J3 V3
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b. Bién dong dién.

Cac may bién dong 220 kV dugc dat & cac phia cua cac thanh gop, cac dau
duong day va dau ra phia 220 kV cua may bién ap tu ngau, bién 4p 2 day
quan dé lay cac tin hiéu dong dién phuc vu bao vé Role, do ludong va tu dong
hoa trong nha may. Ta chon bién dong dién thong sé nhu trong bang sau:
Bang 5-6

Xac

Uem, KV [ leam, A [lream, A [Ks  [Ki(1s) [ Capchinh [ Zy,, Q

220 1200 1 60 60 0,5 0,2

Khéng can kiém tra 6n dinh nhiét vi bién dong da chon €6 lygm = 1000 A
c. Chong sét .

Dé chdng xét cho cac thiét bi trong nha may tir phia 220 kV, ta dung céc
chbng xét van loai khéng c6 khe hé ngoai PBC-500 1am bang oxit kim loai vo
xu, dat ¢ dau cac duong day, cac thanh gop va phia cao ap cac may bién ap.
Chédng sét van PBC-500 c6 c4c thdng sb nhu sau:

Dién ap dinh mac : 220 kV

bién ap 1am viéc Ion nhat : 384 kV

1.3.3. Mach may phat dién
1. Chon thanh dén tir may phat dén may bién ap
Pé ndi tir may phat dién dén may bién ap ta dung thanh dan cing, duoc
chon theo diéu kién phat nong lau dai:
lcp.Kne = lep
Dong dién cudng buc cua day dan trong mach may phat dién da duogc tinh
trong chuong trudc:
lep = lepoo = 10,7 KA
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Ta chon thanh dan biang dong c6 nhiét d6 méi truong tiéu chuan 1a 25°C, do

d6 hé s hiéu chinh nhiét d6 1a k,,. = 0,816
Khi d6 diéu kién chon day dan Ia:

107 13,11 KA

cp 2

Ta chon thanh din bang dong hinh éng c6 céc kich thudc nhu sau:

Bang 5-7
D,mm |[d,mm [t,mm S.mm | F,mm* [we,cm® [lep, kA
420 390 15 40 17900 1633 16

2. Chon sir d& thanh dan

Str & thanh dan duoc chon theo diéu kién dién 4p dinh muc va do bén co

khi xay ra ngan mach
Usdm = Umpam = 20 kV
Fo' = Ftt-i < Fep=0,6.Fpy
H
Trong do6 :
Usdm : 1a dién ap dinh murc cua s
Fe :la luc pha hoai tac dong 1én thanh dan ( Fy chinh la Fy)
F¢ :1a lyc pha hoai tac dong 1én dau st
Fen :1a luc phé hoai nho nhit cua si
H' :la cénh tay don cua Fy'
H :la canh tay don cta Fy
H=H+g
Ta chon st loai ODP - 20 - 4250KB.Y3 c6 cé4c thong sé nhu sau:
Dbién ap dinh mac Ugq, = 20 kKV
Luc pha hoai cho phép Fpy = 4250 kG
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Chiéu cao st H' = 305 mm

Khi do:
H=H'+%=305+210=515mm
L H _ 515 _ _ _
Ftt' = Ftt. H_ = 1333,7.ﬁ = 2252 kG < Fcp = 0,6.4250 = 2550 kG

Vay st d& da chon thoa méan diéu kién do bén co.
3. Chon may cit, dao cach ly
a. May cit:
May cat 20 Kv da duoc chon trong chuong trudc, 1a loai 3AF2 do
SIEMENS san xuét c6 cac thong sb chinh cho trong bang 4-2
b. Dao cach ly:
Dao cach ly dugc chon theo kién dién ap va dong dién dinh mac:
Ubcram > Umpam = 20 KV
IpcLam > 1w = 10,7 A
Kiém tra 6n dinh d6ng va 6n dinh nhiét:
lgm > I = 275,28 KA
| sham-tobam > Bny
Ta chon dao céch ly 20 kV 14 loai PBK-20/12000 do lién x6 san xuat ¢ cac
théng s sau:
Bang 5-8

UbcLam » KV IpcLam » A laam » KA In 10s , KA

20 12000 320 80

Vi Ipcram >1000 A nén khong phai kiém tra 6n dinh nhiét.
4. Chon bién dién ap
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Bién dién ap dat & dau cuc may phat lay tin hiéu phuc vu do ludng bao vé,
dic biét do co cong to do dém dién ning nén cap chinh xac cua cac bién dién
ap phai 1 0,5.cac diéu kién chon may bién dién ap nhu sau:

Dbién ap dinh miac: Uryan = Uvpam = 20 KV
Cong suét dinh mac Sy > S,
Trong d6 S, 1a tong phu tai néi vao TU. Pé tinh duoc phu tai cua TU, ta dua

vao sb luong va cong suét cac thiét bi ndi voi cac pha ciia TU nhu bang 5-9:

Bang 5-9
Tén dong hd Kiéu Cong suat | cosep | SO Téng cong suét tiéu
1 cuon, luong | thu,VA
VA Pha Pha Pha
a-b b-c c-a
Cong to tac dung | CA3Y 1,75 0,38 1 1,75 1,75
Cong to phan CP3Y 1,75 10,38 1 1,75 | 1,75
khang
Oat mét 772 10 1 1 10 10
Oat met phan H772/1 |5 1 1 5 5
khang
Oat mét tu ghi Y377 10 08 |1 10 10
Von ké D762 |9 1 4 9 9 9
Tan s ké 762 |8 1 1 8
Von mét tu ghi H376 8 1 1 8
Tan so ké tw ghi | H378 2,5 1 1 2,5
Tong 355 [325 |345

Nhu vy tong cong suat cac dung cu ndi vao phia tha cap caa bién dién ap 1a:
S,=355+325+345= 1025 VA
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Ta chon bién dién ap kiéu 3HOM-20 do lién x0 san xuat, ndi day theo so dd

Yol Yol 2\ mbi méy c6 cac thong s chinh nhu bang 5-10:

Bang 5-10

Useam, | CUON chinh Uregm, | Cudn phu Uream» | Cap chinh | Soam, | Smaxs
kV Vv V Xac VA VA

20 100 100 0,5 80 640

J3 NE] NE]

Tong cong suat 3 pha ciia TU 1a 240 VA. Ta tién hanh chon day dan ndi cac
dung cu do véi TU nhu sau:

Dong dién phu tai cac phaa-b, b-cvac-a la:

lap = ﬁzﬁzo,sss A
Uy, 100

o= e 2325 _ 0505 A
Uy 100

lea = S_ca:ﬁ:%% A
Ug 100

Pé don gian nhung van dam bao chinh xéc ta coi dong dién phu tai cac pha a-

b, b-c, c-a bing nhau: lp = lpe = o = 0,36 A

Vi bién dong ndi sao nén tri s6 dong dién trén day dan cac pha a, b, ¢ la:
l.=1lp=1.= ~/31l,, =~/3.036 =063 A

Day dan duoc chon theo diéu kién ton that dién ap cho phép :
|
AU = 1ol gq = |a.p% < AUcp = 0,5%

Vi vay tiét dién day dan chon phai thoa man diéu kién :

oy laplsy _ 0620017530

= 0,66 mm?
AUcp 05
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Ta chon day ddng co tiét dién 1,5 mm? dé ndi cac dung cu do luong voi may
bién dong vi day la tiét dién nho nhat theo diéu kién dam bao do bén co
1.3.4. Mach phu tai dia phwong

Ta thiét ké phu tai dia phwong gdm 4 hd, mdi ho dugc cung cip tur 1
duong cap kép vai cong suat 10 MW. Vi phu tai dia phuong & cap dién &p 22
kV trong khi dién 4p may phat 1a 20 kV nén ta phai chon 2 may bién ap ting
ap 20/22 KV (Tg va T) dé cap dién tir dau cuc may phat G; va G,. Mdi may sé
mang 1 ntra phu tai dia phuong va khi 1 trong 2 may bi su ¢b thi may con lai
bang kha nang qua tai phai cung cap cho toan bo phu tai dia phuong.
a. Chon may bién ap cho phu tai dia phwong

Piéu kién chon may bién ap:

Stedm = Strdm > SZZZmaX - 43548 =2174 MVA

Diéu kién qua tai sy cb:

Syomax 43,48
Stoam = Stam = 22max _ 9T _ 344 MyA
Té6d T74d 1’4 1,4

Dua vao céac diéu kién trén ta chon may bién 4p c6 diéu chinh dién ap dudi tai

do SIEMENS ché tao, véi cac théng sé chinh nhu sau:

Bang 5-13
Sdm ) MVA UCdm ) kV UHdm ) kV UN% APO ) kW APN , kW
32 23 20 10 42 240

b. Chon cap cho phu tai dia phwong

Tiét dién céap cua phu tai dia phuong duoc chon theo mat do dong dién
kinh té. Dya vao do thi phu tai dia phuong va bang can bang cong suat ta tinh
dugc thoi gian st dung cdng suat cuc dai cia phu tai 22 kV nhu sau:

Tmax = 365. & =365 30,43.8+43,48.4+39,13.4+30,43.8
S22max 43,48

= 6861 h
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Véi thoi gian st dung cdng suat cuc dai 1a 6861h, ta chon cap ddng boc gidy
dién thi mat do dong dién kinh té 1a J. = 2 A/ mm?®.
Dong dién lam viéc cuc dai cua cap la:
_ Soomax _ 4348

423Uy, 8/3.22
Tiét dién kinh té caa cap duogc tinh nhu sau:

Fo= mac 13 745 2
kt

Chon cap XLPE 3 I&i tiét dién 70 m m® do ALCATEL ché tao c6 dong dién
cho phép la 212 A.

c. Chon may cit va dao cach ly cho phu tai dia phwong

max

~ 0,143 (kA) = 143 (A)

1. Phia 20 KV cita may bién ap dia phwong
Dong dién cudng btc qua may cit 20 kV Ia:

_ Soms 4348
B0 J3Ugy  3.20

Dong dién ngan mach qua may cat nay chinh I1a dong ngan mach tai N, da

I =126 kA

tinh & chuong trudc co tri so 14 :
Ina(0) = 160,11 KA
Inaxk = 415,66 KA
May cat chon phai thoéa mén céac diéu kién sau:
Dién ap dinh mac : Uycqm = 20 kKV
Dong dién dinh muc : lycam = 1,26 KA
Dong dién cat dinh mac : legm > 160,11 KA
Dong dién 6n dinh dong dinh Mac : iggm > 415,66 KA

Dua vao céac diéu kién trén ta chon may cit loai 3AF2 cd thong sé nhu sau:

69



Bang 5-14

Loai may cat | Ugn , KV lam , KA lcam , KA g , KA

3AF2 22 12 200 525

Tuong tu ta chon dao cach ly loai PBK-20 c6 cac thong sé nhu sau:
Bang 5-15

Loai dao cach ly | Uy, , kV lam , KA ladm » KA

PBK - 20 20 12 450

2. May cit dau nguon phia 22 kV:
Dong dién cudng btc qua may cat dau nguon 22 kV 14 :

= Stoma _ 4348
V3Upgn /3.2

Dong dién cat dinh mac cia may cat 22 kV dugc chon theo dong ngan

=114 kA

mach tai thanh gop 22 kV cua phu tai dia phuong. Trén so d6 hinh 5-6 ta nhan
thay dong dién ngan mach tai Ns ciing chinh 1a dong dién ngan mach tai Ng da
tinh o trén .

Ins(0) = Ins(0)= Ine(o0) = 7,65 KA

Dong dién ngan mach xung kich duoc tinh nhu sau:

s =~2.1,8.1n5(0) = +/2.1,8.7,65 = 19,47 kA

May cit chon phai thoa méan cac diéu kién sau:

Dién ap dinh mac : Uycam = 22 kKV

Dong dién dinh mac : lycam = lewze = 1,14 KA

Dong dién cat dinh mac : legm = Ins(0) = 7,65 KA
Dong dién on dinh dong dinh muc : iggm = s = 19,47 KA
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Dua vao cac diéu kién trén ta chon ta may cit hop bo loai 8DA10 cua

SIEMENS san xuét c6 cac théng sb chinh nhu bang sau:

Bang 5-16
Loai may cat | Ugm , KV lm » KA lcam » KA lgm » KA
8DA10 24 2,5 31,5 80

3. Méy cit nhanh 22 kV

Cac diéu kién chon may cit nhanh 22 kV cho céc ho phu tai dia phuong
giong nhu diéu kién chon cia may cat 22 kV dau nguon, chi khéac 1a dong
dién cudng btc cia may cat nhanh nho hon nhiéu 1an :

. S _ 4348
T 43U, 4322

=0,286 kA
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CHUONG 2.

CHON SO PO VA THIET BI TU DUNG
2.1. SO PO NOI PIEN TU DUNG.

Tu dung cua nha may nhiét dién chiém ti I¢ 16n trong toan bo cdng suit, va
do d6 dong vai trd quan trong, quyét dinh tinh dam bao cung cap dién cua nha
may. Theo nhiém vu thiét ké, nha may c6 cong suat 16n 1500 MW va ti 16 tu
dung 13 5% nén so dd tu ding phai dam bao do tin cay cung cap dién.

Vi cong suat nha may 16n nén cac dong co tu dung ciing can c6 cong suat
I6n va do vay phai dugc cap dién ap tir nguén tu dung 6 kV. Cac dong co nho
va chiéu sang cong nghiép duoc cung cap tir ngudn tu dung 0,4 kV. Nhu vay
hé thdng tu ding s& gom 2 cap dién &p 6 kV va 0,4 kV.

Cép dién ap 6 kV s& lay dién tir ddu cuyc may phat qua may bién ap giam

4p toi cac phan doan dé cap dién cho cac dong co 16n nhu: may nghién than,
quat gid, bom tuan hoan...S6 phan doan 6 kV phu thuoc vao sb 10. Gia su
mdi t6 may c6 1 10 nhu vay s& ¢o 5 10 may tuong ung véi 5 phan doan 6 kV.
M®di phan doan duoc cp dién tir 1 may bién ap giam ap 20/6 kV dé du phong
cho cac phan doan khi 1 may bién ap tu ding 6 kV bi su ¢ hay sta chita. Ta
dat 1 may bién ap du phong duoc cip dién tir cudn day 20 kV cua cac may
bién &p tw ngau T, va T,
Céc phan doan ty ding 0,4 kV cap dién cho cac dong co nho va chiéu sang
duoc cung cap tir cAc may bién ap ty dung 6/0,4 kV. Do quy md nha may 16n
nén sb phan doan 0,4 kV ciing nhiéu. Vi vay ta bé tri 2 phan doan 0,4 kV tng
v6i mdi phan doan 6 kV. Va dé dy phong ta cling dat 1 may bién ap dy phong
lay dién tir ngudn dién du phong 6 kV.

Ta dua ra so do ndi dién ty dung nhu hinh 2-1
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Hinh 2-1: so d6 ndi dién ty ding
2.2. CHON MAY BIEN AP TU DUNG.
2.2.1. May bién ap tw dung cép 1
Cong suat caa cac may bién &p tu ding cap 1 dugc chon theo cong suat tu
dung
Cuc dai cua tirng phan doan 6 kV. Vi ¢ 5 [0 may -5 phan doan nén cdng suat

cuc dai mdi phan doan bang 1/5 cdng suat tu dung cuc dai ctia nha may.
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Do do:

88,24 _ 17,65 MVA

S
— — — — td
STDl - STD2 - STD3 - STD4 - STD5 2 max —

5

Ta chon may bién ap loai TM-20000 do LB lién xd san xuat c6 thong sé sau:

Bang 6-1
Sdm » Ucdm » Utiam » APy, KW | APy, Un% 10%
MVA kV kV kW
20 20 6,3 24,9 145 9,5 0,7

Trong nha may dién dang thiét ké, cac may phat dién duoc ndi bo véi may
bién ap chinh, do d6 may bién ap du phong khong chi sir dung thay thé ma
bién 4p cong tac khi stra ching ma con c6 nhiém vu cung cap cho hé théng tu
ding trong qué trinh ding va khoi dong 10. Céng suat may bién ap du phong
duogc chon nhu sau:

Spp1 = 1,5 .Stp1gm = 1,5.20 = 30 MVA

Ta chon may bién &p loai TM-32000 do lién x6 san xuét c6 théng sé nhu sau:

Bang 6-2
Sam Ucam, | Unam, | APg, KW | APy, Un% 10%
MVA  |kV kV KW
32 20 6,3 30 145 11,5 0,45

2.2.2. May bién ap tw dung cap 2:

Phu tai tu dung 0,4 kV c6 cong suat khong 16n so vai tong cong suit tu
ding chiém khoang 10%. Véi 10 phan doan thanh gdp 0,4 kV cong suat mdi
may bién ap tu
Dung 0,4 KV chi can chon bang 1/10 cdng suat phu tai 0,4 kV tuc 1a:
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1

St E'O’1'88’24 =0,8824 MVA

Ta chon may bién ap phan phdi do ABB san xuat c6 cac théng sé sau:

Bang 6-3
Sdm ) UCdm ] kV UHdm ] kV APO ) W APN ) W UN%
KVA
1000 6,3 0,4 1750 13000 3)

May bién ap du phong DP, chi 1am nhiém vu thay thé may bién ap cong tac
khi su ¢ hoac stra chira do vay ta chon cuing loai véi may bién ap cong tac
2.3. CHON THIET BI PHAN PHOI CHINH CHO MACH TU DUNG.
a. May cit 20 KV dau nguon:

Dong dién cudng buc qua may cit 20 kV la:

Stamax  _ 88,24
5v3Ugy, 5v/3.20

Dong dién ngan mach qua may cit nay chinh 1a dong ngan mach tai N, da

=0,51 KA

ch20 =

tinh & chuong trudc cé tri sb 1:
Ing(0) = 160,11 KA
Inaxk = 415,66 KA

May cat chon phai thoéa mén céac diéu kién sau:
Dién ap dinh mac : Uycam = 20 kKV
Dong dién dinh muc : lycgm > 0,51 KA
Dong dién cét dinh mac : legm > 160,11 KA
Dong dién on dinh dong dinh muc : igm > 415,66 KA

Diéu kién 6n dinh nhiét : 12hdm taam = Bn
Dua vao cac diéu kién trén ta chon may cit loai 3AF2 cd cac thong sé nhur

bang
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5-14 va chon dao céch ly loai PBK-20 c6 théng sé nhu bang 5-15
b. May cit tong ciia cac phan doan 6 KV
Dong dién cudng buc qua may cit tong 6 kV 1a:
= Sume _ 8824
5v3Urpgn  5v/3.63

Dong dién cét dinh mac cia may cat 6 kV duoc chon theo dong ngan mach

=162 kA

tai thanh gop 6 kV cua phu tai dia phuwong( diém N-) khi d6 ta coi nha may va

hé théng c6 cong suat vo clng 16n nén so do thay thé tinh ngan mach s& nhu

sau.
XZ ><TDl N7
Uppo——  +— ] =
Hinh 2-2
Trong do6 :

Xs 1a dién khang twong dwong cua hé thdng tinh dén diém ngan mach
Ny :

o o - 800

= =0,8
' ~/3.6,3.160,11
X1p1 = UN% SCb = 0’095@ =3,8
TD1dm 20
Xtt — (Xz + XTDl ) SHTdm +Sde - (0,8 + 3,8) 20000 +5.353 — 195
Scb 800
>3
Khi d6:

I 20000 + 5.353
I, = |N7(0) = |N7(OO) =% =

= 15,96 kA
Xy \/3.6,3.125

Dong dién ngan mach xung kich duoc tinh nhu sau:
iin7 = +/2.1,8.1n7(0) = /2.1,8.15,96 = 40,6 kA

May cat chon phai thoa mén céac diéu kién sau:
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Dién ap dinh mac : Uycam = 6 KV
Dong Bién dinh mtc : lyicam = lep2e = 1,62 KA
Dong Dién cit dinh mac : leam > Ins(0) = 15,96 KA
Dong Dién 6n dinh dong dinh Muc : igam > i = 40,6 KA
Dua vao cac diéu kién trén ta chon ta may cat hop bo loai 3AF 105-4 cua

ABB san xuat c6 cac théng sé chinh nhu sau:

Bang 6-4
Loai may cit | Ugy , KV lam » KA lcam , KA ladm , KA
3AF 105-4 7,2 2 31,5 80

77




CHUONG 3.

CHE PO KHONG TOAN PHA
CUA PUONG DAY SIEU CAO AP 500 kV

3.1. KHAI NIEM VE CHE PQ VAN HANH KHONG POI XUNG.

Hé thdng dién xoay chiéu 3 pha duoc thiét ké dé van hanh trong ché do
d6i xung, 1a ché 46 ma dong dién va dién &p trong céc pha bang nhau vé
Modul, géc léch pha lién tiép bang 120°. Trén thyc té, do nhiéu nguyén nhan
dong dién va dién ap trong cac pha thuong co tri sé bién d6 khac nhau va cac
goc léch pha khac 120°. N&u su khac nhau nay khong 16n thi khéng gay anh
huong gi dic biét cho hé thong. Tuy nhién khi sy khac nhau dé dang ké thi hé
thdng sé& lam viéc ¢ 1 ché d6 méi: ché do khong dbi xing.

C6 rat nhiéu nguyén nhan gay ra ché o khong ddi xang trong hé théng:
- Do phu tai: cac phu tai 3 pha thuong khong d6i xuang, cac phu tai 1 pha
khong bang nhau & cac pha khac nhau gy ra khong d6i xtmg. ...
- Do ban than céc phan tir 3 pha cua hé théng dugc ché tao hoan toan doi
xung nhu cac duong day tai dién dat dong phang, dit trén dinh tam giac
khong déu ma khong déo pha...
- Do &p dung 1 s6 ché do 1am viéc dic biét nhu ché do khdng toan pha, ché do
2 pha dét ...
- Do su ¢ ngan mach khong dbi xtng vi du ngan mach 1 pha, ngdn mach 2
pha, ngan mach kém theo dut ddy... su khac nhau giira ché d6 khong doi
xung gay ra bai ngan mach vai cac nguyén nhan khac 1a: khong ddi xing gay
ra béi ngan mach chi t6n tai trong vai gidy va duoc goi la khong d6i xting
ngan han
3.2. CHE PQ KHONG TOAN PHA KHI CAT 1 PHA PUONG DAY 500
KV
1. Ché d¢ riéng khi cit 1 pha
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Dé thanh lap dugc so dd thay thé phic hop tinh toan ché d6 dat 1 pha cua
dirong day 500 kV, ta tién hanh xay dung cac so do thay thé thir tu than thi tu
nghich
1. So @6 thir ty thuan :

So @b thay thé tht tu thuan trong ché do riéng khi cat 1 pha cua dudng day
500 kV nhu hinh 3-1. Vi tinh toan ché d¢ riéng nén cac suc dién dong bang
khong

XiHt

Xic Xic Xt Xat Xat
Xan| | X |
Xud |Xad | Xeo | | Xad [ Xas Xigl | Xid | Xig| | Xid | Xygl | Xt
1 1
Hinh 3-1

Dé than tién ta bién doi twong duong riéng phan so do nha may tinh dén
thanh gop 500 kV nhu sau:
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Xlz[g Xlﬁ Xl{i leg Xid | Xq

Hinh 3-2: bién d6i twong dwong riéng phan so d6 nha may dén thanh gép 500
kV
Trong do: X1 = Xg = X;ic = 0,095
Xy = X7 = X34 =0,135
X3 = Xg = X102 = 46,66
Xg = Xg = Xgp = Xy = Xyg = X16 = 4,975
X5 = X0 = Xy3 = Xy = Xp9 = Xp.g = 54,4
X1 = X1g = X7 = X7 = 0,22
Xo0 = X1.220 = 1,024

Ghép ndi tiép va song song cac nhanh ta duoc so do:

X1 Xos Xos X6 X0

Hinh 3-3: Ghép néi tiép va song song cac nhanh

Trong do6 :
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X = & = % =0,0475
2 2

_ _ 1 3 1 _
Xopp =Xz =Xy + 1 1 =0,135 + 1 1 =
i vt + +
X3 X4 X 46,66 4975 544
4,288
Xog = X5 = Xog = Xqp + M =0,22 + 4,975.54,4 =4,778
X420 +X43 4,975 +54,4
Tiép tuc bién dbi ta dugc so dd téi gian cua nha may nhu hinh 3-4
| Xa7
| L 1 I
Hinh 3-4

, 1
Trong d6 X7 =Xy + 1 1 1 1 1 1 =

t——+——+——+——+
Xoo X Xz Koy Xps Ko
1
=0,0475 + =0,5303
1 2 3

- +
1024 4288 4,778

XlNM = X27 = 0,5303
Ghép néi phan nha may véi duong day 500 kV ta duoc so dd thay thé tha
tu thuan caa ché do riéng dat day nhu hinh 3-5

")_.(3,,\,. lp 0,5X1p O’leD/\ lg

ml_ll_l | —

R — R

1 XlB

hinh 3-5
Dung phuong phap dich chuyén diém dat so d6 thir tu than tré thanh
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Ip Iy
X ® @
— Xin
hinh 3-6
Trong do6 :
Xip = Xinm + 0,5 X1p = 0,5303 + 0,079 = 0,6093
le = XlHT + 0,5 XlD = 0,024 + 0,079 = 0,103 (9'3)
X]_B =- 3,58
2. So @6 thir tw nghich :
Xont @
0,5X
) 2D |j, XZB
| | |
[ !
055 f{
X2-220
1 1
ch X2C XZT X2T X2T

Xog | Ko- | | Xog | Xao-| | X,

Hinh 3-7: So d6 thi tu nghich
Tuong tu nhu ddi véi so do tha ty thuan, ta bién ddi riéng phan so ¢ nha
may tinh dén thanh gdp 500 kV

So dd tinh toan va cac budc bién d6i twong ty nhu dbi vai so @6 thir tu thuan:
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Déi véi hinh 3-2, ta co :

X1 = Xe = Xoc = 0,095

Xy = X7 = X4 =0,135

Xz = Xg = Xz.22 = 19,06

Xy =Xg = Xy2 = X5 = Xy = Xo6 = 0,539
X5 = X0 = Xyz = Xy = X9 = Xog = 20,4
X1 = X1 = X7 = X1 = 0,22

Xao = Xa-220 = 0,384

Dbi vé6i hinh 3-3, ta co :

Xy = & = M =0,0475
2 2
Xap = Xog = Xp + 1 =0,135+ 1 =
1 1 1 ’ 1 1 1
—+—+ + +
Xs  Xs X 19,06 ' 0,539 20,4
0,646
X24 = X25 = X26 = Xll + M = 0,22 + 0’53920’4 = 0,7451
X1y + X3 0,539 + 20,4

Déi véi hinh 3-4, taco :
1
= + =
Xor = Xor + — 1 1 1 1 1
+ + + + +
Xoo Xy Xyz Xoy Xos X
1
= + =
0,0475 1 > 3 0,1503

+ +
0,384 0,646 0,7451

XlNM = X27 = 0,1503
Ghép ndi phan nha may véi duong day 500 kV ta duoc so do thay thé tha
tu nghich cta ché do riéng dit day nhu hinh 3-8:
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X 0,5X5p 0,5X5p
— M T e e M —

— X

Hinh 3-8: so @6 thay thé tht tu nghich
Dung phuong phap dich chuyén diém dat so d6 thir tu nghich tro thanh :

Xaop Xa2q
e ——— . {1
— XoB
hinh 3-9
Trong do6 :

Xgp = XZNM + 0,5 X2D = 0,1503 + 0,079 = 0,2293

Xaq = Xout + 0,5 X5p = 0,024 + 0,079 = 0,103 (9-4)

XgB =- 3,58

3. So @6 thay thé phirc hop ché do riéng durt day.
Dua vao so d6 tha ty thuan, tha tu nghich ta co so do thay thé phic hop
tinh ché do riéng dat day 1 pha nhu hinh 3-10:
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——1 &
Xip s B I X0
— X4
l,p O, 2.0
Xop Xaq
— X5
lo-p O lo-
Xop Xoq
—— XoB
Oo

hinh 3-10: so d6 thay thé phtc hop
Ta c6 thé vé lai so d6 phuc hop thay thé dudi dang cac hinh sao tong tré nhu

hinh 3-11a. Sau d6 dung phép bién dbi sao tam giac ta duwoc hinh 3-11b
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Hinh 3-11a hinh 3-11b

Trong do :

Xion = Xop + Xog + XX = 0,6093 - 3.58 - 0,6093.3,58 = 24148

1Q 0,103
Xiwo = Xig + Xuo + ~BX1Q = 35810103 210398 _ 4 5e9)
X 0,6093
Xipg = Xip + Xag + 2B = 06003 + 0,103 - 200U
X5 358

0,6948

Xopm = Xop + Xog + M =0,2293 - 3,58 - M =-11,321

X2q 0,103
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Xomq = Xog + Xoq + XXoa - 3,58 + 0,103 - 0103.358 _ 5,0851
Xop 0,2293

Xapq = Xop + Xaq + —xz)P('XZQ =0,2293 +0,103 - 222B0IB _ 4 557

2B ;

Xopw = Xop + Xop + P20 = 4597 - 358 . 24027358 _ 454
Xoq 0,3748

Xomg = Xog + Xog + M = - 3,58 + 0,3748 - M = -

Xop 0,4527
6,1692
0,4527.0,3748

Xop-X
Xopo = Xop + Xog + —820Q = 04527 + 0,3748 - =
0PQ oP 0Q Xqp 358

0,7801
Ta nhan thay c&c canh tuong (g cua cac tam giac tong tra trong hinh 3-

11b song song véi nhau, do d6 c6 thé rit gon thanh

hinh 3-12
Trong do6 :
Xppy = 1 = ml = -3,7886
PMT 1 1 1 1 1 !
+ + + +
Xen  Xopy  Xopy 24148 11321 7,451
1 1
Xmo = = = -1,6564

R I
Xoa  Xaa  Xowa 40822 50851 6,1692
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1 _ 1
1 1 1 1 1 1
+ + + +
Xpa Xopg Xopg 06948 03257 0,7801

= 0,1727

XPQ =

Tir so d6 hinh 3-12 ta viét cac phuong trinh kiéc-hdp 1 va 2 cho mach nhu

sau:
PSIVSIinGtM: oy -lyo=1Ip-lo (9-6)
Déi véi nit P : lom - lop = Ip (9-7)
Péi véi mach vong P-M-Q:
lom-Xem + Ivo-Xmo = - lop-Xpo (9-8)

Tu phuong trinh (9-6) tardt ra :

Img=1lpm *+lg-1p (9-9)
Tu phuong trinh (9-7) tardtra :

lgp = lpm - Ip (9-10)

Thay cac biéu thic (9-9) va (9-10) vao phuong trinh (9-8) ta duoc :
Iom. Xpm + (lom + g = 1p )Xo == (Ipm - 1p ) Xpo

Tu do rat ra:
Iem(Xpm + Xnmg + Xpg) = 1p(Xpq + Xwmg) - lo-Xmo

Cudi cung taco:

loas = o Xpa+Xua Iy Xma
Xpq +Xya + Xpu Xpq +Xpy +Xuq

Thay s6 véi cac dién khang vira tinh duoc & trén va I, Iq tir (9-1) , (9-2), ta c6

lpm = 0,2814.15 - 0,3123.15 = - 0,0291 + j 0,0384
(9-11)
Thay vao (9-9) va (9-10) ta duoc:
Img =-0,7186.1 + 0,6877.1o =-0,0291 -} 0,0268
(9-12)
lop =-0,7186.1p - 0,3123.15 = - 0,9719 +j 0,6227
(9-13)
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Tinh dong dién trong céc nhanh tam gi4c cta so d6 hinh 3-11b :
Nhanh PM :
bat  Xems = Xipm-Xopm + Xopm-Xopm + Xopm- X1pm =

= (24,148.11,321 + 11,321.7,451 + 7,451.24,148 ) =

537,644

Taco:

lipm = wm = (- 0,0291 + j 0,0384). 13217451 _ 0,0046 + j
Xpyts 537,644

0,006

lpom = |pM.M = (- 0,0291 + j 0,0384). AM8. 7451 _ 0,0097 + j
Xpy1s 537,644

0,0129

lo.pm = |pM.M =(- 0,0291 + j 0,0384). AM4811320 _ 0,0148 + j
Xpy1s 537,644

0,0195

Nhanh MQ :

bat  Xuos = Ximo-Xama + Xomo-Xomg + Xomo-Ximg =
= (4,0822.5,0851 + 5,0851.6,1692 + 6,1692.4,0822 ) = 77,313

Ta co:

l1mo = |MQ.M =(- 0,0291 - j 0,0268). 00851.61692 _ _ 0,0118 - j
Xmas 77,313

0,0109

lo.mq = |MQ.M = (- 0,0291 - j 0,0268).4’0822'6’1692 =-0,0095 - j
Xmas 77,313

0,0087

lo-mg = |MQ.M = (- 0,0291 - j 0,0268). 40822.50851_ 0,0078 - j
Xvas 77,313

0,0072
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Nhanh PQ :
bat  Xpos = Xipg-Xaopg + Xaopg.Xopg + Xopg.-Xipg =
= (0,6948.0,3257 + 0,3257.0,780 + 0,7801.0,6948 ) =

1,0224

Taco

liop = |QP.M = (- 0,9719 +j 0,6227). 0.3257.0,7801 _ 0,2415 + j
Xpas 10224

0,1548

— e-j 0.570

lo.op = |QP.M = (- 0,9719 +j 0,6227). 06948.0,7801_ 0,5153 + j
Xpas 10224

0,3301

— e-j 0.56973

lo-op = |QP.M = (- 0,9719 +j 0,6227). 0694803257 _ 0,2151 + j
Xpas 10224

0,1378

— e-j 0.56976

Dong dién trong cac nhanh hinh sao cua so d6 hinh 3-11a duoc tinh nhu sau:

lip = - (lypm - l1.0p ) = - (- 0,0046 + j 0,006 + 0,2415 - j 0,1548 ) =
= -0,2369 + j 0,1487 = ¢10°%

lp = - (lopm - l2.0p ) = - (- 0,0097 +j 0,0129 + 0,5153 - j 0,3301 ) =
= -0,5055 +j 0,3173 = g10-%0%

lop = - (lopm - loop ) = - (- 0,0148 +j 0,0195 + 0,2151 - j 0,1378 ) =
= -0,2003 +j0,1183 = g0

li.0 = - (limo - li.op ) = - (- 0,0118 - j 0,0109 + 0,2415 - j 0,1548 ) =
= -0,2297 +j 0,1656 = g7 0624

lo-0 = - (lo-mo - l2.0p ) = - (- 0,0095 - j 0,0087 +0,5153 - j 0,3301 ) =
= -0,5058 + j 0,3389 = g7 0°93
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lo.q =~ (omo - lo.gp) =-(-0,0078 -j0,0072 + 0,2151 - j 0,1378 ) =
= -0,2073 +j 0,1450 = g106103

l1-m = - (lipm - l1-mg ) = - (- 0,0046 +j 0,006 + 0,0118 +j 0,0109 ) =
= -0,0073-j0,0169 = o7l 1.16305

lo-m = - (l2-pm - I22mo ) = - (- 0,0097 +j 0,0129 + 0,0095 +j 0,0087 ) =

=0,0003 - j 0,0216 = &+

lom == (lopm - lovo ) = - (- 0,0148 +j 0,0195 + 0,0078 +j 0,0072 ) =
= 0,007 -j0,0267 = ¢/ %

Trong ché do dt 1 pha, dong cac dién thanh phan ddi xtmg dugc xép
chdng tir ché do riéng va ché do binh thuong. Trong ché d6 binh thudng chi
06 dong dién thir ty thuan do 6, dong dién toan phén duoc tinh toan nhu sau:

Déau duong day
ligau = lip + Ip = - 0,2369 +j 0,1487 + 0,9428 - j 0,5843 =
= 0,7059 - j 0,4356 = o j 05528
lo.qau = lop =-0,5055 +j0,3173 = @) 0-5605
lo-giu = lo.p = - 0,2003 +j 0,1183 = g1 05334
Cubi duong day :
l1cuéi = lg + lg = - 0,2297 +j 0,1656 + 0,9428 - j 0,6495 =
= 0,7131-j0,4839 = o § 05962
lo-cuéi = la.g = - 0,5058 + j 0,3389 = g1 %93
lo-cusi = lo.o = - 0,2073 +j 0,1450 = g 0013

4. Panh gia két qua :

Tur két qua trén ta thay, khi xay ra dat 1 pha dong dién tha tu thuan trong
cac pha giam di va xuét hién dong dién tha tu nghich c6 tri sé dang ké lam
cho dong dién tong hop trong cac pha con lai tang 1én.

Dong dién 1on nhét trén cac pha cia duong day ¢ ché do dut 1 pha trong don

Vi ¢0 tén bang
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800

o = 1,3299. O =1 17 kA
o J3.525

800
lom = 1,3349. = 1174 KA
cmax J3525

So véi ché do binh thuong l, = 0,976 kA, cac dong dién nay ting 1 luong Ia:

lomax ot _ 1170976
o 0,976

IB% =

100 =19,9%

lomax — ot _ 1174-0,976
o 0,976

IC% =

.100 =20,3%

Tuy nhién sop véi dong dién lam viéc cho phép cua duong day la 1,976 kA
thi day dan céc pha van khéng bi qua tai.
3.3. CHE PO KHONG TOAN PHA KHI CAT 2 PHA PUONG DAY
500kv
1. Ché a¢ riéng khi cit 2 pha
a. So do thir tw thuan mé réng

Pé tim dong va ap trén duong day trong ché do riéng dat 2 pha, ta ding
phuong phap so dd tha ty thuan mo rong. So d6 thay thé thtr tu thuan, thi tu
nghich va thtr tw khong cua hé théng da duoc tinh toan ¢ phan trén nhu hinh
3-13:

Xip : lo X109
U1 p— X1D U1
X
ﬂ_. ——F—— o 1
U’) — X,)D U’)
_ﬂ_.x — o o 1
Ua 1 Ua
T Xoe

Hinh 3-13: So d thtr tu thuan mé rong
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Trong do:
X1p =0,6093 ; X;0=0,103 ; X1 = - 3,58
Xop = 10,2293 ; X,0 = 0,103 ; Xog = - 3,58
Xop = 0,4527 ; Xoqg =0,3748  ; Xo = - 3,58
Ta c6 phuong trinh diéu kién bo tai chd dit nhu sau:
Uip =-(Uzp + Ugp) (9-14)
Uig=- (U2 + Uog) (9-15)
Phuong trinh cin bang dién ap viét & dau dudng day nhu sau:
- Uzp = I2p. Xop + (120 - I2p ). X28
- Uop = lop. Xop + (log - lor )-Xos
Thay cac phuong trinh nay vao (9-13) ta co:
Usp = l1p( Xop + Xop ) + (l1p - 110 )( Xog + Xog ) (9-16)
Tuong tu ta thay cac phuong trinh can bang dién &p vao (9-15) ta duoc:
Uig = lio( Xag + Xog ) - (l1p - 110 )( Xog + Xog ) (9-17)
bat  Xop + Xop = X'gp
Xaq + Xoo = X'10
Xag + Xog = X'18
Khi d6 (9-16) va (9-17) tré thanh :
Up = 11p.X"1p + (l1p - 11 )X'18
Uig = 110.-X"1g - (l1p - 10 )X'18
Trong do :
X1p =0,6093 ; X;0=0,103; X35 =-3,58
X'1p = Xop + Xop = 0,2293 + 0,4527 = 0,6820
X'19 = Xaq + Xog = 0,103 + 0,3748 = 0,4778
X'1g=Xog + Xogp =-3,58-3,58=-7,16

Ta viét phuong trinh kiéc-khp cho mach nhu sau:
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lip-1'p=-1p \

lig+ I'g=-1lg (9-18)
l1p. Xap + I'1p. X'1p + (I'p + I'19) X1 + (l1p - l19) X1 =0
l10-X10 - I''-X'19 + (- I'ip - I''9)X'18 + (lig - 11p) X1 =0
Bién ddi 2 phuong trinh duéi ta dua hé 9-18 vé dang sau: ’
lip -1'p =-1p 3\
lig+ o =-1lo
lip.(X1p + Xig) - l10.-X18 + I'tp.(X'1p + X'ig) + I'10.X"15 =0 ; (9-19)
- 11p. X1g + l10.(X10 + Xig) - I'tp. X158 - I''o(X'18 + X'19) = 0 )
Thay s6 vao (9-19) ta duoc:
lip - I'3p =-0,9428 +)0,5843 )
lig +1'g=-0,9428 +j 0,6495 (9-21) | (9-20)
-2,970713p + 3,5811-6,4781'p - 7,161'g =0
3,5811p - 3,477l + 7,161'p + 6,68221'10 =0 J
Hay viét dugi dang ma tran 9-20 tré thanh:
1 0 ~1 0 |[lp] [—0,9428+.0,5843]
1 | —0,9428 +j.0,64
— 2,8707 3,158 — 6?478 —7,16 |'11c: - 0’9 80 O (5-21)
3,58 -3477 716 66822] || | 0 ]

Dung phép loai trir Gauss ta loai trir dan cac an trong hé 9-21 véi cac buéc

bién doi nhu sau:

0 o 0 0 lp 0

0 1 0 1 o | _ | —0,9428+j.0,6495
0 358 —94487 —716||I'n| |—28008+].17358
0 3477 1074 66822 |Iyg| | 3.3752—).2,0918

94




0 0 0 0 lp 0
0 0 0 0 la | _ 0
0 0 —94487 —10,74 | |I'p| |0,5744—.0,5905
0 0 10,74 10,1592 |I'q| |0,0971+}0,1676
0 0 O o [] T 0 i
O 0O O 0 la | _ 0
O O O 0 e | 0
|0 0O O —2,0486 ||Iq| |0,7501—}.0,5037

Cubi cuing ta co :

I'ho = 0,7501-.0,5037 = -0,3661 +j 0,2450 = 0705914
—2,0486

. _ (05744 -1.05905)+10,741q _
1P = -

—10,74

(0,5744 — }.0,5905) + 10,74(—0,3661-+ j.0,2459)
—10,74

=0,3554 - j 0,2170= ¢

0.5481

lip = I';p - Ip = ( 0,3554 - | 0,2170) - ( 0,9428 - j 0,5843) = - 0,5874 + j 0,3673
— o 05588
lio = - I'g - lo = (0,3661 - j 0,2459) - ( 0,9428 - j 0,6495) = - 0,5757 + |
0,4040
— e—j 0.6119

Nhu vay cac dong dién tha tu thuan nghich va khéng ¢ dau va cudi duong
day trong ché do dirt 2 day déu bang nhau va bang lip , lig

Trong ché do dut 2 pha dong cac dién thanh phan d6i xtng dugc xép
chdng tir ché do riéng va ché do binh thuong. Trong ché do binh thuong chi
c6 dong dién thir tu thuan do d6 dong dién toan phan dugc tinh nhu sau:
Pau duong day:
lgiu = lip + lp = - 0,5874 + j 0,3673 + 0,9428 - j 0,5843 =
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= 0,3554-j0,2170 = g 10541
lp-ciu = lo-gay = ligau = 0,3554 - j 0,2170 = g 10481
Cubi duong day:
l1-cusi = lio + 1o = - 0,5757 +J 0,4040 + 0,9428 - j 0,6495 =
= 0,3661 - j 0,2459 = ¢ 10914
lo-cuéi = locusi = li-cusi = 0,3661 - j 0,2459 = g 199
b. Nhan xét
Theo két qua tinh toan khao sét cac ché do khong toan pha cua duong day
500 kV bao gom ché do dut 1 pha va 2 pha, ta rat ra nhitng nhan xét sau:
- Khi duong day tai cdng suat cuc dai, van hanh ché @6 khéng toan pha khéng
lam qué tai cac pha con lai nhung lai 1am xuét hién dong dién thir ty nghich
trong may phat dién vai tri s6 16n hon gia tri cho phép.
- Giam cdng suat truyén tai trén dudng day 500 kV 1am giam dong dién thir tu
nghich va su chénh léch dong dién trong cac pha dan t6i viéc truyén tai cong
suat quéa nho trén duong day 500 kV. Piéu d6 1a khong kinh té va c6 thé gay
qua dién ap cho dudng day khi phy tai cuc tiéu.
Vi vay dé ¢am bao cac diéu kién van hanh binh thudng cua may phat dién,

khong cho phép duong day 500 kV van hanh trong ché d6 khong toan pha.
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KET LUAN

Sau thoi gian 3 thang lam do an véi sy huéng dan tan tinh cua thay giéo:
GS. TSKH Than Ngec Hoan. Em di hoan thanh d¢é tai duoc giao : “Thiét ké
phan dién cho nha may Nhiét Pién Udng Bi cong suit 1500 MW, va khao
sat qua trinh khong déi xirng ciia dwong day siéu cao ap 500 kV”.

Qua trinh thyc hién d6 4n da gitip em cang b lai nhirng kién thirc ma minh
d3 hoc. Ngoai ra qua qua trinh tim hiéu thuc té bén ngoai dé hoan thanh d6 &n
da giup em c6 thém nhiing kién thuc thuc té rat quy bau. Pé tai em da giai
quyét dugc nhiing van dé sau:

1. Pé xuit phuong an ndi day tinh toan tén that dién ning

2. Chon so d6 va thiét bi phan phdi chinh cho mach tu dung

3. Tong quan vé ché do van hanh khong dbi ximg duong day siéu cao ap
500 kV

Véi thoi gian 1am do an ngan va do kién thac con yéu nén em con cé nhiing
thiéu s6t nhat dinh. Vi vay, em rat mong duoc su gop y, bd sung cua cac thay

co gido dé dd an ctia em duoc hoan thién hon.

Em xin chan thanh cdam on !

Hai phong, ngay ... thadng ... nam 2011

Sinh vién thyc hién

Ly Huy Chinh
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