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LOI NOI PAU

Hé thdng dién 1a mot bo phan cua hé théng ning luong, bao gém céc nha may
dién, mang dién va céc ho tiéu thu dién. Trong d6 cac nha may dién c6 nhiém vu bién
d6i nang luong so cip nhu: than, dau, khi dét, thuy ning ...thanh dién ning. Hién nay
& nudce ta lwong dién ning duoc san xuat hang nim béi c4c nha may nhiét dién khdng
con chiém ti trong 16n nhu thap ky 80. Tuy nhién, véi thé manh ngudn nguyén liéu
nhu nudc ta, tinh chat phu tai ddy caa nha may nhiét dién thi viéc cung cb va xay dung
méi cac nha may nhiét dién van dang 13 mot nhu cau ddi véi giai doan phat trién hién

nay.

Trong béi canh do, thiét ké phan dién nha may nhiét dién khong chi 1a nhiém vu
ma con 1 sy cang ¢6 kha toan dién vé mat kién thire d6i véi mbi sinh vién nganh dién
truéc khi tham nhap vao thyc té. Nay em duoc giao dé tai : “Tinh toan cung cdp dién

A

cho nha may nhiér dién” do thay gido Thac sy Nguyén Poan Phong hudng dan .

Trong thoi gian nghién ctu thyc hién nhiém vy d6 an.du da c6 gang tham khao tai
licu va thuc té véi sy giup d& nhiét tinh caa thay gido. Tuy nhién do thoi gian nghién
ctru, tim hiéu c6 han va trinh do niang lyc con nhiéu han ché... do an khdng tranh khoi
nhitng thiéu s6t. Rat mong nhan duogc nhitng y kién dong gdp cua cac thdy va cac ban

dé d6 an nay duoc hoan thién hon.

Em xin chan thanh cam on!
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TINH TOAN PHAN PIEN NHA MAY NHIET
PIEN

CHUONG I :KHAI QUAT CHUNG VE NHA MAY NHIET DIEN
1.1. Gidi thi¢u chung vé nha mdy nhigt dién
Trong nha may nhiét dién nguoi ta ding nhién liéu 1a than d4, dau hoic khi dét,

trong d6 than d4 dugc str dung rong rai nht.

Dé quay may phat dién, trong nha may nhiét dién dung tuabin hoi nudc, may hoi
nude, dong co dbt trong va tuabin khi, tuabin hoi nuéc cé kha ning cho cong suit cao
va van hanh kinh té nén duoc st dung rong rai nhat.

Nha may N duoc chia lam hai loai: Nhiét dién ngung hoi va nhiét dién trich hoi.

- Nha may nhiét dién ngung hoi toan bd hoi ding san xuat dién ning.
- Nha may nhiét dién trich hoi mot phan ning luong caa hoi dugc sir dung vao
muc dich cong nghiép va sinh hoat cia nhan dan va vung lan can.

Qua trinh bién doi nang lugng trong nha may nhiét dién dugc mo ta:

Nhiét dun
nang do Lo hoi .
@6t nhién bin
liéu nong quay hai quay
) nroc

lam Tua lam sinh

ra

So do bién doi ning hrong ciia nha may nhiér dién

Nha may nhiét dién ngung hoi 1 cdc nha may nhiét dién chi lam nhiém vu san xuat
dién niang, nghia 13 toan bo niang luong nhiét cia hoi nudc do 16 hoi san Xuat ra déu
dugc dung dé san xuit dién. Nha may nhiét dién ngung hoi 1a loai hinh chinh va phé
bién cua nhiét dién.

Nhién liéu dung trong cac nha may nhiét dién 1a cac nhién liéu ran: than da, than
bun, ...; nhién liéu long 1a céc loai dau d6t; nhién liéu khi duoc ding nhiéu 1a khi ty
nhién, khi 10 cao tir cic nha may luyén kim, céc 10 luyén than coc.

* Pac diém cua nha may nhiét dién ngung hoi:- Cong suat 16n, thuong duoc xay
dung gan ngudn nhién liéu.
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- Phu tai cung cip cho khu vuc gan nha may (phu tai dia phwong) rat nho, phan 16n

dién nang phat ra duoc dua 1én dién ap cao dé cung cap cho cac phu tai & xa.

- C6 thé 1am viéc véi phu tai bat ky trong giéi han tir Pmin dén Pmax.

- Thoi gian khoi dong lau, khoang 3 dén 10 gio, thoi gian nho dbi voi nha may
chay dau va khi, 16n d6i véi nha may chay than.

- C6 hiéu suat thap, thuong khoang 30 dén 35%.

- Luong dién tu dung 16n 3 dén 15%.

- Von xay dung nho va thoi gian xay dung nhanh hon so vai thuy dién.

- Gay 6 nhidm moi truong do khéi, bui anh hudng dén mot ving kha rong.
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] CHUQNG 2 L ] i )
TINH TOAN PHU TAI VA CAN BANG CONG SUAT

Can bang c6ng suét trong hé thong dién 1a rat can thiét dam bao cho hé théng lam
viéc 6n dinh, tin ciy va dam bao chat luong dién ning. Cong suat do nha may dién
phét ra phai can bang véi cong suat yéu cau cua phu tai. Trong thuc té lugng dién ning
ludn thay d6i do vay nguoi ta phai diung phwong phap théng ké du béo lap nén d6 thi
phu tai, nho d6 dinh ra phuong phap van hanh téi vu, chon so do ndi dién phu hop,
dam bao do tin cay cung cap dién ...

CHON MAY PHAT DIEN
Nhiém vu tinh toan nha may dién bao gom 3 t6 may x 60 MW. Do di biét s6

lwong va cong suit caa tirng t6 may nén viéc chon may phat dién chi can luu ¥ chon
may phat dién cung loai dé don gian trong viéc van hanh, dién ap cang cao cang tot dé

giam dong dinh mic cua may phat va dong ngan mach & cap dién ap nay.
Ta chon may phat dong b ¢6 cac thong s6 nhu sau:

Theo nhiém vu thiét ké phan dién cho nha may nhiét dién c6 cong suat 180MW,
gom 3 may phat dién 3 X 60MW; Ugm = 10,5kV. Chon may phat dién loai TB¢-60-2
c6 céc thdng s6 ki thuat cho trong bang sau:

Loai MF | Ském | Prdm Uram | lam ., ,
COSPdm X4 X4 X4
MVA | MW kV KA

TB¢-60-2 | 75 60 0,8 10,5 | 4,125 | 0,146 | 0,22 | 1,691

II. TINH TOAN PHU TAI VA CAN BANG CONG SUAT
Xuat phét tir d6 thi phu tai ngay & cac cap dién ap theo phan trim cong suat tac

dung cuc dai Pmax Va hé s6 cong suat cose cua phuy tai twong wng, ta xay dung dugc d6
thi phu tai cac cap dién &p va toan nha may theo cong suat biéu kién theo cac cong
thac sau :
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P%
Pt)=——.P_ (1
(0= 150 Proc @

P(t
s =" ()
cos @
Trong d6: P(t) — cOng suat tac dung cta phu tai tai thoi diém t.
S(t) — cong suét biéu kién cua phu tai tai thoi diém t.
cosg - hé s6 cong suat cua phu tai.
1. Po thi phu tai dién 4p may phat (phu tai dia phwong)
Phu tai dién 4p may phéat c6 Ugm=10 kV; Purmax=40 MW; cose =0,84.

Theo céc cong thire (1) va (2) ta c6 bang két qua sau :

t(h) 0-8 8_14 14-20 2024
Pur% 70 100 80 65
PUF(t), MW 28 40 32 26
Sur(), MVA 33.333 47 619 38.095 30952
Do thi phu tai dia phuong :
Sw (MW)
47 619
38,095
33,333 | 20,952
|
| | |
| | |
| | |
| | |
| | |
: | |
| |
| | |
0 8 14 20 24 t(h

2. D6 thi phu tai trung ap
Phu tai trung ap c¢6 Uam=110 kV; Putmax=60 MW; cos¢ =0,89.

Theo cac cdng thirc (1) va (2) ta c6 bang két qua sau :
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t(h) 0-8 8-14 1418 18-24
Pur% 60 85 100 70
Pur(t),MW 36 51 60 42
Sut(t), MVA 40,449 57,303 67,416 47,191
Do thi phu tai trung &p :
Sur (MW)
67,416
57,303
: 47,191
40,499 | |
| |
I [ I
| | |
| | |
I [ I
| | |
| | |
I [ I
| | |
L
0 8 14 18 24 t(h)
3. Do thi phu tii toan nha may
Nha méy dién bao gom 3 t6 may 60 MW c6 cose = 0,8 nén :
Pnv = 3. 60 =180 MW
Snm=3.75=225 MVA
Theo cac cong thirc (1) va (2) ta c6 bang két qua sau :
t(h) 0-7 7-14 14 - 18 18 - 24
Pnm% 80 95 100 85
Pam(t),MW 144 171 180 153

Bang phan bé phy tdi toan nha may
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Do thi phu tai toan nha may :

S (MW)
225
213,75
191,25
180 I
I I
| I I
I | |
I | |
I | |
I | |
| I I
| I I
I | |
| | I
0 71418 24 Ty

4. Po thi phu tai tw diung ciia nha may
Cong suat tuy dung ctua nha may tai mdi thoi diém trong ngay duogc tinh theo
cbng thac sau :

S, = oc.SNM{O,4+ o,e.SgL(t)]

NM
trong do:
Snm : €ONng suét dit ciia nha may, Sy, =225MVA

o tuw dung nha may, a=6,6%

Két qua tinh toan cho duéi bang sau :

t(h) 0-7 7-14 14 -18 18 - 24
Snm(t),MV 180 213,75 225 191,25
A
Sto(t), MVA 13,068 14,405 14,85 13,514

Bang phan bé phu tdi t ding
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Db thi phu tai ty ding cia nha may:

Swo (MW)
14,85
13,068%

L
| | |
| L
| | |
| L
| | |
| L

0 7 14 18 24 t(h)

5. Do thi cong suit phat vé hé thong
Cong suat phét vé hé thdng tai mdi thoi diém duogce xac dinh theo cong thuc sau
Svht(t) = Snm(t) - [Sur(t) +Sut(t) +Sto(t) ]

Dua vao cac két qua tinh toan trudc ta tinh dugc cong suat phat vé hé thdng cua
nha may tai tirng thoi diém trong ngay. Két qua tinh toan cho trong bang sau:

t(h) 0-7 7-8 8-14 | 14-18| 18-20| 20-24
Sam(t), MV 180 213,75 | 213,75 225 191,25 | 191,25
A

Sur 33,333 | 33,333 | 47,619 | 38,095 | 38,095| 30,952
(), MVA

Sur(®),MV | 40,449 | 40,449 | 57,303 | 67,416 | 47,191 | 47,191
A

Sm(),MV | 13,068 | 14,405 | 14,405 | 1485 | 13514 | 13514
A

Svhr(t),M 93,15 | 125563 94,423 | 104,639 92,45 | 99,593
VA

Bang phan bé phu tdi vé hé thong
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Tir bang két qua trén ta co do thi phu tai tong hop :

S(MVA)
I
200+ S
150 +
100__4|_L,—\_‘7 SvhT
I B
50—+ ‘ Sur
—|—\— Sur
S
0 78 14 1820 24 t((h)

6. Nhan xét

* Phy ti nha may phan b6 khong déu trén ca ba cap dién p, gia tri cong suat lon
nhat va nho nhat cua chung la:

- Phuy tai dia phuong : Surmax= 47,619 MVA ; Surmin= 30,952 MVA
-Phutaitrungdp:  Sutmax= 67,416 MVA ; Sutmin= 40,449 MVA
-Phutaitydung :  Stomax= 14,850 MVA ; Stpmin= 13,068 MVA
- Phy tai phat vé hé thong: Svirmax= 125,563 MVA ; SvrTmin= 92,540 MVA

Cong suat phat vé& hé thdng caa nha may nho hon di trit quay caa hé théng 1a 200
MVA nén khi cé sy ¢6 tach nha may ra khoi hé thong van ¢am bao 6n dinh hé thong.

* Vai trd ciia nha may dién thiét ké ddi vai hé thong :
Nha may dién thiét ké ngoai viéc cung cip dién cho céc phu tai & cac cap dién ap

va tu ding con phat vé hé théng mot luong cong suat dang ké (khoang 8% cong suat
cua hé thong) nén c6 anh huong rat 16n dén do 6n dinh dong cua hé théng.
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~ CHUONGII o
CHON SO PO NOI PIEN CHINH CUA NHA MAY DIEN

Chon so do ndi dién chinh 1a mot trong nhitng khau quan trong nhét trong viéc
tinh toan thiét ké nha may dién. Cac phuong an dé xuat phai dam bao cung cép dién
lién tyc, tin cay cho cac phu tai, thé hién duoc tinh kha thi va tinh kinh té.

I. PE XUAT PHUONG AN
Pé dé xuit cac phuong an ta dua ra mot s6 nhan xét sau:

-Taco: :“SFmaX = 4;’3;9 =31,746% >15% nén dung thanh gop dién ap may phat.
"~ Fdm .

S6 lugng may phat ndi vao thanh gop cap dién 4p may phat phai dam bao khi mét t6
may bi hong thi cac té may con lai s& cung cip da cho phu tai dja phuong va tu dung.
Do do ta phai ghép it nhat 2 may phat dién vao thanh gop cip dién 4p may phat .

- Do céc cap dién 220kV va 110kV déu c6 trung tinh néi dat truc tiép, mat khac
hé s6 ¢6 lgi o = 0,5 nén ta ding may bién ap tu ngau vira dé truyén tai céng suat lién
lac giita cac cap dién ap vira dé phat cong suat 1&n hé thng .

- Cong suat mot bo may phat dién - may bién ap khong Ion hon dit trix quay cua
hé thong nén ta cé thé dung so d6 bo may phét dién - may bién ap.

- Ta cd : Sutmax=67,416 MVA ; Sutmin= 40,449 MVA va Sram = 75 MVA, cho
nén ta co thé ghép 1 bo mdy phat dién - may bién ap ba pha hai cuon day bén trung ap.

- Do tam quan trong ctia nha may doi voi hé théng nén cac so do ndi dién
ngoai viéc dam bao cung cip dién cho cac phu tai con phai 1a cac so d6 don
gian, an toan va linh hoat trong qué trinh van hanh sau nay.

- So dd ndi dién can phai dam bao cac yéu cau vé ky thuat cung cap dién an
toan, lién tuc cho céac phu tai ¢ cac cép dién ap khac nhau, déng thoi khi b su ¢b
khong bi tach rdi cac phan c6 dién 4p khac nhau .

Vi cac nhan xét trén ta co cac phuong an ndi dién cho nha may nhu sau:

GVHD TS: Nguyén Poan Phong SVTH: BUi Tién Pat Lép Dc2101
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1. Phwong an 1

HT
St
Svht
220KV 110KV
B1 B2 B3
Sdpl Sdp2
T 7 105kv
l -
Std1 Std2 Std
F1 F2 F3

* Nhan xeét :
6] phuong an 1 : c6 mt by méay phat dién — may bién ap 2 cuon day ndi 1én thanh
gop 110 kV d€ cung cap dién cho phu tai 110 kV. Hai mdy phat dién duoc noi v@o
thanh gop dién ap may phat, dung hai may bién ap tu ngau dé lién lac gitra cac cap
dién ap.
Phu tai dia phuong dwgc cung cap dién tir thanh gop cp dién 4p méy phat. Méay
phat F1 va F2> duogc noi vao thanh gop nay .
e Uu diém ciia phwong dn :
- So d6 ndi dién don gian, van hanh linh hoat, cung cép da cong suét cho
phu tai cac cap di¢n ap.
- Phy tai dia phuong dugc cung cap boi hai may phat do d6 khi su ¢ mot
may thi van duoc cung cap dién day du lién tuc boi may phat con lai.
- S6 lwong va chung loai ‘may bién 4p |; nén dé lva chon thiét bi va van hanh don
gian, giathanh ré thoa man dieu kién kinh té .
o Nhuoc diém ciia phwong dn :
- Khi b may phat dién - may bién ap bén trung lam viéc dinh mac , s& c6 mot

phan cong suit tir bén trung truyén qua cudn trung cia MBA tu ngau phat 1én hé thdng
gay ton that qua 2 1an MBA. .

GVHD TS: Nguyén Poan Phong SVTH: BUi Tién Pat Lép Dc2101
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2. Phuong an 2
HT
St
Svht
Bl B2
B3
S(%Ipl T Sdp2
é v I 10,5 kV
Stdl Std2
Std

F1 @FZ ®F3

* Nhan xét :
Bo6 may phat dién - may bién ap (F1 + B1) duoc ndi véi thanh gop dién ap 220kV.

Céac may phat F2 va F3 dugc ndi vao thanh gop dién 4p may phat, cac may bién ap tu
ngau ba pha 1am nhiém vu lién lac giita ba cap dién ap va cung cép dién cho cac phu
tai dia phuong.

e Uu diém ciia phwong dn :
- Pam bao cung cap dién cho cac phu tai ¢ cac cap dién ap .
- Cép dién 4p trung tuy khong c6 may bién ap nhung ludn duge dam bao

cung cap dién.
e Nhuwoc diém ciia phwong dn :

- Do tat ca cac may bién 4p déu duoc ndi véi thanh gop dién ap 220kV nén doi
hoi cac may bién 4p 16n hon, von dau tu va ton that Ion hon.

GVHD TS: Nguyén Poan Phong SVTH: BUi Tién Pat Lép Dc2101
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Qua 2 phuong 4n ta ¢6 nhan Xét ring hai phuong 4n 1 don gian hon phuong an 2
va kinh té hon . Hon nira, nd van dam bao cung cap dién lién tuc, an toan cho cac phu
tai va thoa man céc yéu cau ky thuat. Do d6 ta s& giit lai phuong 4n 1 dé tinh toan kinh

té va k¥ thuat nham chon duoc so dd ndi dién tdi uu cho nha méy dién

II. TINH TOAN CHON MAY BIEN AP CHO PHUONG AN 1

1.1. Chon may bién ap

a) Chen may bién &p 2 cuén day B3 :

May bién &p hai day quan B3 dugc chon theo diéu kién:

SB3dm = Sde = 75MVA

Do d6 ta ¢ thé chon dugc may bién ap B3 c6 céac thdng sé k¥ thuat:

Loai Sdm DA cudn day, kV Ton that, kW Un% Y
0 0
MBA | MVA [ ¢ H AP APy " i
TPauH 80 115 10,5 70 310 10,5 0,55
b) Cheon may bién &p twngdu B1, B2 :
May bién ap ty ngiu B1, B2 duoc chon theo diéu kién:
1
Sgiam = Sp2dm = — Seqm
Véi o 12 hé sb c6 loi cua may bién &p tu ngau:
g2 Ue-Ur _220-110 o
U, 220
, 1 1
DO 40 & Sgigp = Sozen 2 Sean = o 75 =150 MVA

Tir két qua tinh toan trén ta chon may bién ap tu ngau ba pha B1, B2 c6 théng sb

k¥ thuat :
, DA cudn day, kV Tbn that, kW Un%
Loai | Sam AP 1%
MBA |MVA| ¢ | T | H |AP, N cT|cH | TH |
CT|CH| TH
ATanTH | 160 | 230 | 121 | 11 | 85 | 380 11 | 32 | 20 | 0,5

GVHD TS: Nguyén Poan Phong

SVTH: BUi Tién Pat Lép Dc2101




-14 -

1.2. Phin bo cong suat cho cac may bién ap
a)Véi may bién &p 2 cuén day B3:
Dé van hanh kinh té va thuan tién, d6i voi bo may phat dién - may bién ap hai cuon
day, ta cho phat hét cong suat tir O - 24h 18n thanh gp, tic 1a 1am viéc lién tuc vai phu
tai bang phang. Khi d6 cong suét tai qua may bién ap B3 bang :

Sgs = Sy —%.stdm = 75—% = 70,05 MVA

b)Véi may bién ap tw ngdu B1va B2 :

- CONg suat qua cudn cao ap : S (B1) =S, (B2) = %.SVHT

- COng suat qua cuon trung &p: S;(B1) = S, (B2) = %.(SUT -S;3)

- Cong suat qua cudn ha ap: S, (Bl) = S,, (B2) = S, (B1) + S, (B1)

Két qua tinh toan phan b cong suat cho cac cuon day caa may bién ap B1 va B2
duogc cho trong bang sau :

0-7 7-8 8-14 14-18 18-20 20-24

Sc (MVA) | 46,575 | 62,782 | 47,212 | 52,320 | 46,225 | 49,797

St(MVA) |-14801| -14,801 | -6,374 -1,317 | -11,430 | -11,430

Su(MVA) | 31,774 | 47,981 | 40,838 | 51,003 | 34,795 | 38,367

Dau “ - ” trudc cdng suat cua cudn day trung cé nghia la chi chiéu truyén tai cong
suat tir phy tai bén trung ap sang cuon cao ap caa may bién &p ty ngau. Nhu vay, may
bién &p tu ngAu lam viéc trong ché do tai cong suat tir ha va trung ap 1én cao ap.

1.3.Kiém tra kha ning qua tai ctia may bién ap
a)May bién ap hai day quén B3:

Vi ¢6ng suat cia may bién ap B3 da duoc chon 16n hon cong suit dinh mic caa
may phat dién. Dong thoi tir 0 - 24h ludn cho bo may phat dién - may bién ap phia
thanh gop 110 KV nay lam viéc voi phu tai bang phang nhu da trinh bay trong phan
trude, nén ddi véi may bién ap B3 ta khdng can phai kiém tra qua tai .

b)May bién ap lién lgc B1 va B2 :
% Qua tdi binh thuwong:

Tur bang phan bb cong suét cac cudn day ta thay cong suat I6n nhat qua cac cuon

cao, trung, ha la :

Scmax= 62,782MVA < aStnam= 0,5.160 = SOMVA

GVHD TS: Nguyén Poan Phong SVTH: BUi Tién Pat Lép Dc2101
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Stmax= 14,801MVA < aStnam= 0,5.160 = BOMVA

Stmax= 51,003MVA < aSt~nam= 0,5.160 = BOMVA

— Trong diéu kién 1am viéc binh thuong cac may bién &p tu ngiu B1, B2 khéng
bi qua tai.
Qud tdi sw co:

> Sw cé mdy bién dp hai con diy B3 :

HT
St
Svht
G
Sdpl Sdp2
| ? 10,5 kV
N\
Stdl Std2 Std L

& O

F3

Xét sy ¢b xay ra khi Syt = Sutmax = 67,416 MVA
Khi do Svur = 104,639 MVA | Syr = 38,095 MVA; S1p = 14,85 MVA.
- Diéu kién kiém tra qua tdi sw co la :

ok Surme 67,416

@ Stim Z Surs = Sinan 2 5,07 = 220 = 48154 MVA

qgtsc*
DO : Stnam = 160 MVA > 48,154 MVA nén may bién 4p ty ngau B1 va B2
khong bi qua tai khi sy ¢6 may bién ap B3.
- Phéin bé céng suit trén cdc cudn ddy ciia mdy bién dp tw ngdu khi xdy ra
swco :
e Cong suat qua cudn trung clia may bién ap tu ngau :

S, = %.SUT = %.67,461 = 33,731 MVA < 0S4y, =80MVA

gtsc*

e Cong suat qua cudn ha cua may bién ap tw ngau :

S, =Sqy, — %.STD - %.SUF = 75— %.14,85 - %.38,095 = 51,003 MVA < &S, =80MVA

GVHD TS: Nguyén Poan Phong SVTH: BUi Tién Pat Lép Dc2101
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e Cong suit qua cudn cao ap clia may bién ap tu ngau :
Sc =Sn - Sr=51,003 — 33,731 =17,272 MVA < Stnam=160MVA
— May bién ap tu ngau khong bi qua tai.
e Khi d6 cong suét can phat 1én hé théng l1a Synt=104,639MVA, vi vay luong
cong suit con thiéu la:
Sthiéu = SVHT — ZSC = 104,639 — 217,272 270,095 MVA.
Nhung vi luong coéng suit nay nhoé hon cong suit du trir quay ctia hé thdng
nén may bién ap da chon thoa min diéu kién qua tai .
> Sw cé mdy bién dp tw ngéu BI ( hodic B2 ) :

St
Svht
220KV 110KV

B1 B2 % B3

Sdp1 T Sdp2
T 105KV

sonl | véLStdz swf@

F1 F2 F3

* Xét su ¢b xay ra khi Syt = SuTmax = 67,416 MVA
Khi @6 Svur = 104,639 MVA ; Syr = 38,095 MVA; Stp = 14,85 MVA.

- Phan bé cong sudt trén cdc cudn ddy ciia mdy bién dp tw nghu khi xdy
ra swco :
e Cong suit qua cudn trung cuia may bién ap tu ngiu :
S; =Sy — Sas =67,461—70,05=—2,634 MVA < 05,4, = 8OMVA
Déu “-” chi chleu truyén cong suat tr phia trung 4p sang cudn cao ap cua
may bién ap tu ngau.
e Cong suat qua cudn ha clia may bién ap tu ngiu :

S, =25, —g.sm — Sy =275 —%.14,85 — 38,095 =102,005 MVA < a5, =80MVA

UT max

e COng suat qua cudn cao ap cua may bién ap tu ngdu :
Sc =Sh — St =102,005 + 2,634 =104,639 MVA < Stnam=160MVA
= May bién 4p tu ngau khong bi qua tai.
e Khi d6 cong suat can phat 1én hé théng 1a Svnt=104,639MVA, vi viy luong
cong suit con thiéu la:

GVHD TS: Nguyén Poan Phong SVTH: BUi Tién Pat Lép Dc2101
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Stnicu = Svht — Sc = 104,639 — 104,639 = 0 MVA.
Nhu véy, nha may phat vira du cong suat 1én hé théng nén may bién ap da
chon thoa mén diéu kién qua tai su cd.

* Xét su co xay ra khi Syt = Sytmin = 40,449 MVA
Khi d6 SVHT = 93,15 MVA ; SUF = 33,333 MVA; STD = 13,068 MVA.

- Phin bé céng sudt trén cdc cudn ddy ciia mdy bién dp tw ngdu khi xdy
ra swcé :
e Cong suat qua cudn trung clia may bién ap tu ngau :
Sy = Surmin — Sas = 40,449 — 70,05 = ~29,601 MVA < K0S g = 112MVA
Déu “-” chi chiéu truyen cong sudt tir phia trung ap sang cudn cao 4p clia may
bién ap tu ngiu.
e Cong suit qua cudn ha ciia may bién ap tu ngiu :

S, = 2.8,y — 2.8, — Sy, = 2.75— 213,068 — 33,333 = 107,955 MVA < k a5, =112MVA
3 3

qtsc
e Cong sut qua cudn cao ap cia may bién 4p ty ngiu :
Sc =SH — St = 107,955+ 29,601 =137,556MVA < Stnegm=160MVA
= May bién ap tu ngiu khong bi qua tai.
e Khi d6 cong suat can phat 1én hé théng 13 Svir=93,15MVA, vi vay lugng cong
suat phat thira 1én hé thong 1a:
Sthira = Sc — Svnt = 137,556 — 93,15 =44,406 MVA.

Do d6 may bién ap da chon thoa man diéu kién qua tai sy cé.
KET LUAN : Cac may bién ap da chon cho phuong an 1 hoan toan dam bao
diéu kién qua tai binh thuong 1an qua tai su cé.

1.4.Tinh dong dién cuwdng birc cia cac mach va chon khang dién phan
doan

1 kep 1 don
HT —N— ——
Svht 3
0 ®) 7/ /
Bl B2
Sdpl (7 Sdp2
| o ot T 105k
() Std2 Std

Std1l
&)
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a)Cac mach phia dién ap cao 220kV
- Buong day noi gitra hé thong dién va nha may dién thiét ké 1a mot duong day
kép nén dong dién cudng bic bang :

| _ Sums _ 125563

03U, /3220
- Mach cao ap cua may bién ap tu ngau :
Khi binh thuong: Scmax = 62,782 MVA

=0,330kA

Khi sy ¢ B3: Sc = 17,272 MVA
Khi su ¢6 B1: Sc = 104,639 MVA
Do d6 dong cudng bt trong mach cao 4p caa may bién &p tu ngau bang :

| __Sc 104639
03U, +3.220

Vay dong dién cudng birc phia dién &p cao 220kV 1a :

=0,275kA

Ipe = Max{Ipy- Ipzy} = 0,330KA
b)C&c mach phia dién ap trung 110 kV

- Phu tai trung 4p gom 1 dudng day kép x 40MW va 1 dudng day don x 25MW,
Prmax= 60MW, cosop = 0,89 .
Do d6 dong dién cudng birc trén mach dudng day phu tai trung ap bang :
S 40

| = —ome — 0,236 kA
"9 J3U,  +/3.110.0,89
- Bé may phat-may bién 4p B3: 1, =105.—>%n_ _105 "> _0.413kA
¥ - cb(4) d . \/§.UT ! . \/§l110 ]
. . S
- Trung &p ctia may bién ap lién lac : 1, = —=m=
gap y p C b(5) \/§UT
Trong d6 : Sctmax - €ONG Suat 16n nhat qua cudn trung caa may bién &p ty ngau.

Khi binh thuong : S, . = %(333 ~Syrmn )= %(70,05 —40,449) = 14,801 MVA

. £ 1 1
Ki B3SwCd i Sy, = Surm = -67.416 = 33708 MVA

Khi B1 (hodc B2) su co: S, . = Sas —Surmn = 70,05— 40,449 = 29,601MVA

cT max
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Sermae _ 33708 _1771a

Jau,  +/3.110
Vay dong dién cudng buc phia di¢n ap trung 110 kV Ia :

Do do: 1. =

lor = Max{' 0@ Ny Loves) }: 0,413kA

¢)Cac mach phia dién ap may phat 10,5 kV
Sde 75

- Mach may phat : 1, =1,05. =1,05.———— =4,330kA
' yP o J3U,,, J3.105
- Mach ha 4p cta may bién 4p lién lac :
S 160
Ly = Koo 021 = 1405, ———— = 6,158 KA
e 3o, J3.10,5

Vay dong dién cudng burc phia dién 4p may phat 10,5kV 1a :

Ly = Max{l ), leor, | = 6,158KA
d)Mach khang dién phdn doan
Pé xac dinh dong cudng birc qua khang phan doan ta xét truong hop sau:
> Trwong hop : Khi sy cb may bién ap lién lac B;

HT
St
Svht
220KV 110KV
SqB1 T
Sdpl _ Sak Sdp2
? 10,5 kV

Stdl Std2

F1 F2

Trong trudng hop nay dé tim cdng suat qua khang 16n nhat ta tinh lugng cong suat
truyén tai qua cudn ha 4p may bién ap B trong truong hop su cb:
SeB1 = Kgtse . o . SamB1 =1,4.0,5. 160 =112 MVA
Vay:

1 1 1 1
Se = San —(smm -3 Sroms —ESUFWJ =112—[75—5.14,85—5.47,619} = 6576 MVA
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> Trwong hep 2 : Khi su ¢ may phét F»

HT
St

Svht
SquT Bl B? TSqBZ B3
Sdpl Sak Sdp2

g T

‘ S 10,5 kV

Stdl z i Std2 Std
F3

Truong hop nay ta tinh cong suat qua khang & hai ché do cua Sur (cuc dai va cuc
tiéu) dé so sanh chon ra Sgkmax.

- Khi Surmin=30,952MVA thi Stp=13,514MVA

= %(spdm —Surmin —%STDJ = %(75—30,952—%.13,514) =19,772MVA

=Sy =S+ 1SUFm—n =19,772 + 3.30,952 = 35,248 MVA
2 2

Taco: S

- Khi Surmax=47,619MVA thi Stp=14,405MVA

= %(sm ~ Syt —%STDJ = %(75—47,619—%.14,405) =11290MVA

= Sy =S4 +ESUFWHX =11,290 +£.47,619 = 35,099 MVA
2 2

Taco: S

=S =65,76 MVA

gk max
Viy dong cudng birc qua khang duge xét trong trudng hop su o6 may bién ap Bz:

| _ qumax _ 65,76
" J3U,,, +/3.105

=3,616 kA
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e Chon khang dién thanh gop dién ap may phat:
Khang dién duoc chon theo diéu kién:
Udmk > Udmmang = 10,5 kV
laimk = lebk = 3,616 KA

Tra tai li¢u ta chon khang dién bétdng c6 cudn day bang nhém kiéu: PbA-10-
4000-12 c6 cac thébng s6 nhu sau:

Uamk = 10,5kV ; lamk = 4000A ; X% = 12%.

GVHD TS: Nguyén Poan Phong SVTH: BUi Tién Pat Lép Dc2101
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, CHUONG IV ’
TiINH TOAN DONG PIEN NGAN MACH

Muc dich tinh dong ngén mach 1a dé chon cac khi cu dién va
day dan theo tiéu chuan 6n dinh nhiét va on dinh dong khi dong
ngan mach di qua chiing. Vi vay phai chon diém ngan mach sao
cho dong ngin mach qua cac khi cu dién va day dan 13 16n nhat.

Viéc tinh toan ngin mach thuc hién theo phuwong phap don
gian, qua cac budc:

— Buéc 1: Lap so d6 thay thé ¢ dang twong ddi co ban
— Budc 2: Bién dbi so d6 vé dang don gian
— Budc 3: Xac dinh dong dién ngin mach siéu qua do.

I. CHON CAC PAI LUQNG CO BAN
Chon dai lugng co ban : Sep = 100 MVA
Ucb = Utbam
- Dong co ban & cap dién &p may phat : Uens = 10,5 kV
Se 100

IC = = = 5,5 kA
" J3u,  +3.105
- Dong co ban & cap dién &p trung : Uepz = 115 kV
S 100
l,, = o = = 0,502 kA
“ © J3.u,, +3.115
- Dong co ban & cap dién &p cao : Uens = 230 kV
S 100 _ 4251 kA

Iy, = -
T J3U,,  +/3.230

II. CHON CAC PIEM PE TiNH TOAN NGAN MACH

Dé chon cac khi cu dién va day dan trong cadc mach & céc cap dién ap mot
cach chinh xdac ta can tinh cac dong ngan mach tai noi dat cac khi cu do.

- P& chon khi cu dién va day dan cac mach cao ap 220kV: Xét diém ngan mach
N;. Nguon cung cap cho diém ngan mach nay la hé thong va nha may.

- D& chon khi cu dién va day dan cac mach trung ap 110kV: Xét diém ngan
mach N,. Nguon cung cap cho diém ngan mach nay la hé thong va nha may.
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- De chon khi cu dién va day dan mach ha ap cua may bién &p lién lac: Xét diém
ngan mach Na. NQUOn cung cap cho diém ngan mach nay l1a hé théng va nha
may, trong d6 may bién &p lién lac By nghi.

- Dé chon khi cu dién va day dan mach thanh gép dién ap mdy phat: Xét diém
ngan mach N,. Ngudn cung cdp cho diém ngin mach nay 1a hé thong va nha
may, trong d6 may phat F va bién ap lién lac B, nghi.

- De chon khi cu di¢n va day dan phia ha &p mach may phat dién: Xét hai diém
ngan mach Ns va N’s . NgUOn cung cap cho diém ngan mach Ns la may phét F1.
Ngudn cung cap cho diém ngian mach N’s 1a hé thng va nha may, trong d6 may
phat F; nghi.

- Chon khi cu dién mach tu dung: Xét diém ngan mach Ne. Ngudn cung cip cho
diém ngan mach nay 1a hé thdng va cac may phat dién. Dé don gian ta cd dong
ngan mach tai N 13: Ins = Ins + Inse.

III. TINH TOAN NGAN MACH CHO PHUONG AN NOI PIEN PA
CHON

1. TINH TOAN NGAN MACH CHO PHUONG AN 1

HT
St
Svh
N2
% 20k 110 kv
"2

B3

Sdpl N3 Sdp2
T NG~ 10,5 kv

N5
% ﬁ N5’ Std2 St
star ()
F1

* Tinh dién khang cac phan tir trong so dd thay thé

So o _ 09300 _ g0
S, 2800

F3

-Heéthdng : X,, = Xuy,

- Puong day: Nha may thiét ké ndi vai hé thong bang 1 duong day kép co :
L=97km ; Xo=0,4Q/km ; Ue =230 kV
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w XL Sy _ 0497 100 _ oo
‘ 2 U2 2 230%°

Taco: X1 = Xne+ Xg = 0,032+ 0,037 = 0,069
- May bién ap tu ngau :

Tinh dién 4p ngin mach céc cap :

U % :%(UNC_T%+UNC_H % —U 1y %):%.(11+32—20):11,5

U %ZEU 2 %+U % -U %:l.ll+20—32 ~0
NT o\ NC-T NT-H NC-H 5

U, % =%(u ven Y0 +U i %—U - %):%.(32+20—11)= 20,5
Pién khang thay thé:

_Uy% S, 115 100

¢ 100 'S;,, 100 160

_Uw% S, _ 0 100 _,

=0,072

X, = . - =
T 100 'S, 100160
_Uy% S, 205 100

"77100 'S, 100 160

0,128

Do do ,taco :
X,=X,=X, =0,072 ; X,=X,=X, =0,128

- bién khang cua khang dién phan doan:

X, =X, =k oy 12 55 65
° 7% 100 "I, 100 4

- Méy phat dién :

.S
X, =Xg=X, =X, = Xd.—°b=0,146.%=0,195

Fdm

- May bién ap hai day quan B3 :

0,
Uy% So _105 100 _ oo
100 S 100 0

XlO = Apz =

dm
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1.1.Ldp so do thay thé tinh todn ngdn mach tai diém Ny

a)Ldp va bién déi so dé thay thé

X2 X3
0,072 é

X4 X6 § X5
0,165

0,128 0,128
L A X9
W 3%
0,193 ; 0,195
ES OB =

Tacd: Xi11=Xg + X10=0,195+ 0,131 = 0,326.
Ta thay ngin mach tai diém N1 cac ngudn cung cap hoan toan ddi xung nén co thé
bo qua qua Xs Vi khong c6 dong chay qua. Dung phép gap hinh ta dugc so do:

Vi :

X 0,072 7 EHT
X12—X2//X3—72=’T=0,036 X1
0,069 %
Xls—X4//X5=%=¥=O,064 [é/ N1
X 0,195
X, =X X, =—L =220,
1 7// 8 > > 098 X112 § X11
0,036 0,326

M
X5 = X5 + X,, =0,064+0,098=0,162 Es

X13 %
0,064
X,y = Xyl Xy = Xyu-Xis _ 0,326.0162 _ 0108
X, + X, 0,326 +0,162
X14 §
X17 = X1z + X16 = 0,036 + 0,108 = 0,144 0,098
o E12

GVHD TS: Nguyén Poan Phong SVTH: BUi Tién Pat Lép Dc2101
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Ta duoc so dd rit gon nhu sau :

Evr 2L » Ra$ia Eus
O_—_/\/\/\/\
Y Ni

b)Tinh dong ngédn mach tai diém N1 é cac théi diém t=0va t=co

- Phia nhanh hé thdng : Sams1 = Skt = 2800MVA ta co:

X = Xl-M = 0,069-%21,932

cb
Tra duong cong tinh toan ta duoc : l1(0) = 0,52 ; ly1(0) = 0,55

- Phia nhanh may phat : Sgms2 = ZSfam = 3.75 = 2256MVA

Sans2 = 0,144.% =0,324
100

i Xtt2 = X17-

cb

Tra duong cong tinh toan ta dugc : li2(0) = 3,15 ; lio(0) = 2,25

Dong dién co ban tinh toan :

= 2800505000
™ J3U,  +/3.230

_ Sumz 225 = 0,565kA

~J3u, 3230

IdmZZ

Vay dong ngan mach tai Ny 1
1'v1(0) = 1y (0).1 s + 1, (O).1 4.5, = 0,527,029 + 315.0,565 = 5,435 kA

I "N1(90) = 1y (90). D gy + 1o ()1 gz = 0,55.7,029 +2,25.0,565 = 5,137 KA

¢)Tinh dong xung kich tai diém ngdn mach Ny
s =2k, .1 'n1(0) = +/2.1,8.5,435 = 13,835 KA

1.2.Ldp so do thay thé tinh todn ngdan mach tai N,

GVHD TS: Nguyén Poan Phong SVTH: BUi Tién Pat Lép Dc2101
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a)Ldp va bién déi so dé thay thé
Ta thay cac ngudn cung cap cho diém ngan mach tai N2 hoan toan déi xing. Van
dung két qua bién doi so @6 khi tinh ngan mach tai diém N1 ta c¢6 so do rit gon tinh
ngan mach tai diém N2 nhu hinh duéi:

Fht ? Fht
X1
0,069 ><16
0,105 ><11
2 g Xy 0,326
0,326 - e
X13 Na NE
0,064j Y15
Y14 0,16¢
0,098
- OF1p

Bién do1 so do6 ta duoc:

X,s = Xy3 + X,, =0,064 +0,098 = 0,162
X5 = X, + X, = 0,069 + 0,036 = 0,105

Tiép tuc bién d6i so d6 :
X, X5 0,326.0,162

X=X X = = =0,108
HOOTHTTE X+ X, 032640162
> Vay so do rit gon la:
Xis Xz
Ent 0,105 % 0,108 Ei2s
O EVAVAVAVAY 247 JmnE——

v N;

b)Tinh dong ngan mach tgi diém N ¢ cac thei diémt=0vat=o

- Phia nhanh h¢ thong : Sams1 = Skt = 2800MVA ta c6:

St 2800

Xttl = Xl6' Scb = 0,105W=2,94

Tra duong cong tinh toan ta dugc : 11 (0) = 0,335 ; lia(0) = 0,355
- Phia nhanh may phat : Sgmz2 = £Srim = 3.75 = 225MVA

GVHD TS: Nguyén Poan Phong SVTH: BUi Tién Pat Lép Dc2101
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. X, = X.2m2 _ 108,222 _ (243
S 100

cb
Tra duong cong tinh toan ta duoc : lw2(0) = 4,1 ; lu(w) = 2,4
Dong dién co ban tinh toan :
| Sdle 2800

= - =14,057KA

™ J3u,  +/3.115

|, =2 225 _qq30p
J3U, /3115

Vay dong ngan mach tai Nz 1a:

I"'n2(0) = 14y (0).1 4y + 1o (0).1 45, = 0,335.14,057 +4,1.1,130 = 9,342 kA

I "n2(00) = 1y (90).d gy + 1y (0).1 45, = 0,355.14,057 + 2,4.1,130 = 7,702 kA
¢)Tinh dong xung kich tai diém ngdn mach N,

Lo = V2K, .1 'n2(0) = +/2.1,8.9,342 = 23,781kA

1.3.Ldp so do thay thé tinh todn ngdn mach tai Na
a)Ldp va bién déi so dé thay thé

Piém ngan mach N3 c6 ngudn cung cap la hé thong va nha may trong d6 may
bién &p lién lac By nghi. Ta c6 so d6 thay thé nhu sau:

Ent
X1
0,069
Bién doi so do ta co:
X11 = Xg + X10= 0195 + 0, 131 = 0.326 - zjj X11
! 0,326
X2 = X1 + Xs = 0,069 + 0,072 = 0,141 Ns . - A o Bs
£ Xs § X5
0,165 0,128
| Y AVA VA
X7 Xs
0,195 ; § 0,195
E10 o B2
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Bién déi Y (Xu1, X1z, Xs) sang £ (Xi3, X14) :

X3 = Xg + Xy + Xs Xy _ 0,128 + 0,326 + 0128.0326 0,750
X, 0,141
X, = Xy + X, + 2582 _ 01084 0,141+% = 0,324

11

So db ldc nay tro thanh:

0 Ent
X4
N3 0,324
Z? Xe_ g X13
0,165 0,75
JAVAVAN /\/\/\—QE3
X7 Xs
0,195 0,195
E1 E2

Bién d6i so do tiép : X, = X3/l X, = XXy _ 078019 - 5g
X,+X;  0,75+0,195

O Ent
X14
N3 0,324
Zf X6 X15
0,165 0,155
’ JaVaVa® /\/\A‘O E23
X7
0,195
E1
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Bién d6i Y (X4, X5, Xs) sang £ (X1, X17)

Xig = Xg + Xy + LUER T 0,165 + 0,324+M = 0,834
X s 0,155
Xy = Xg + Xy + LRSI 0,165 + 0,155 + 0165.0155 _ 0,399
X, 0,324
Ta dugce so dd rit gon 3 ngudn nhu sau:
X156 N3 X7
Ent 0,834 0,195 E1
X17
0,399
E23

b)Tinh dong ngédn mach tai diém N3 ¢ cac thei diemt=0vat=a

e - Phia nhanh hé thong : Sams1 = Skt = 2800 MVA ta c6:

Som1 _ g4 280 _ 53357 3
S 100

Xttl = X16'

11 w3
X, 23352

= 14 (0) = 1, () =

- Phia nhanh may phét E23 : Sams2 = XSram = 2.75 = 150MVA

Sims2 150

. X =0,399.— = 10,5985
100

tt2 = X17-
cb

Tra duong cong tinh toan ta duoc : li2(0) = 1,65 ; lio(o0) = 1,62
- Phia nhanh may phét E1 : Sams3 = Sram = 75 MVA
. X, = X,.2m2 _ 0195 "> _ 0146
S, 100

Tra duong cong tinh toan ta dugc : 143(0) = 6,8 ; lus(0) =2,65
Dong dién co ban tinh toan :
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sy = Som1 2800 _ 155 950
J3U, +/3.105

gz = Sonzz 150 = 8,248kA
J3Uu, +/3.105
Snss __ 15 _ 4904k

fanza = J3U, /3.105
Vay dong ngin mach tai N3 Ia:
1"'n3(0) = 1y (0). I gy + 1ty (0).1 4y + 1ig (0.1, = 0,043.153,96 +1,65.8,248 + 6,8.4,124 = 48,273 kA
I'n3(00) = 1y (00). ]y + 1y (00).1 sy + g (00). 155 = 0,043.153,96 +1,62.8,248 + 2,65.4,124 = 30,911kA

¢)Tinh dong xung kich tai diém ngdn mach N3
s = V2K, 1 "n3(0) = +/2.1,8.48,273 = 122,883KA

1.4.Ldp so do thay thé tinh todn ngdn mach tai Na
a)Ldp va bién déi so do thay thé

e  Diém ngian mach Nz ¢ nguén cung cap 1a hé théng va nha may trong d6 may

bién 4p lién lac B1 va may phat F1 nghi. Van dung két qua rat gon so d6 khi tinh
ngan mach tai N3 bo di dién khang cia may phét Fi ta duge so dd rat gon khi tinh
ngan mach tai N4 nhu sau:

X1e N4 - Xur
Ent 0,834 g 0,399 E23
Q—/\/\/\ f\/\/\—Q

L

b)Tinh dong ngé@n mach tai diém N4 é cac thoi diemt=0vat =

e - Phia nhanh hé thong : Sams1 = Skt = 2800 MVA ta co:

Xttl = Xle- Sdle = 0,834. @ = 23352 > 3
Sce 100
1 1
= 14 (0) = 1y (0) = X = 23352 =0,043
ttl '
- Phia nhanh may phét E23 : Sims2 = £Sram = 2.75 = 150MVA
° Xy = )(17-Sdm22 = 01399-@ = 0,5985
Sy 100

Tra duong cong tinh toan ta duoc : le2(0) = 1,65 ; lio(0) = 1,62
Dong dién co ban tinh toan :
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sy = Sy _ 2800 _ 1 5a960kA
J3U, +/3.105
Sz _ 150 _ g5 481

a2 = J3U, /3.105
Viy dong ngan mach tai Ny la:
I "4 (0) = 1,4 (0).1 45y + 1, (01,5, = 0,043.153,96 +1,65.8,248 = 20,229 kA
I"Na(00) = 1, (90). ygy + 1p (0).1 s, = 0,043.153,96 +1,62.8,248 = 19,982 kA

¢)Tinh dong xung kich tei diém ngdn mach Na

luns = V2K, .1 'na (0) =+/2.1,8.20,229 = 51,495 kA

1.5.Ldp so do thay thé tinh todn ngin mach tai Ns

Nguon cung cap cho diém ngan mach tai Ns 1a may phat F1. Do d6 so d6 thay thé
tinh toan ngan mach nhu sau:

XF N5
E1 0,195
E 7l

i

Taco: Sdms = Sram = 75SMVA
S X, = XS 0195 2 _ 0146
N 100
Tra duong cong tinh toan ta dugc : 1¢(0) =6,8 ; lu(0) = 2,65
Dong dién co ban tinh toan :

lims = Sum 5 = 4124 kA

™ 83U, +/3.105
Vay dong ngan mach tai Ns 1a:
I"vs (0) = 1, (0).1,,, =6,8.4124 = 28,043kA
| "ns(o0) = I (0).1 4,z = 2,65.4124 =10,929 kA

> Tinh dong xung kich tai diém ngdn mach Ns :

Lis = V2., .1 'ns (0) = +/2.1,8.28,043 = 71,386 KA

1.6.Ldp so do thay thé tinh todn ngin mach tai N's

a)Ldp va bién déi so dé thay thé
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Diém ngan mach N’s ¢6 ngudn cung cap 1a hé thdng va nha may trong dé may
phéat F1 nghi.

Ta ¢6 so do thay thé nhu sau:

Ent
X1
0,069
X2 X3
0,072 o072 Ru E
: ’ 0,326 3
Xa X6 Xs
0,128 0.165 0,128
Bién d6i so d6: , Xs
N's 0,195
o E2
X, = X+ (X, 11X,) = Xﬁ% = 0,069+ %72 = 0,105
So db luc nay c6 dang:
Ent
O
Xz g X1t
0,105 e
0,326 E3
NN
X4 § X6 é Xs
0,128 0,165 0,128
Y V)V
0,05%] N/ gX_E‘
5 0,195

=
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Bién d6i A (X4, Xs, Xe) thanh Y (X13, X14, X15).

w _ _XeXs o 0128.0128  _ o9
BOX,+X.+X,  0128+0128+0,165 '
w _ _ X&Xe _ 0128.0165 .
Y X, +X+X, 0128 +0128+0,165 ’
w _ _ Xs:Xe _ 0128.0165 ..
¥ X, +X,+X, 0128 +0,128+0,165 ’
O Ent
X12
0,105 § Xt
’ 0,326 Es
YA VoV !
Xize X X
’ 0,05 0,195 E2
)2V, U VoV ) e
X4 ;
0,05
“ N's

Ta tiép tuc bién d6i so dd : Xis = X15 + Xg = 0,05 + 0,195 = 0,245
Bién doi Y (Xu1, X12, X13) sang £ (X17, Xus).

X . X .

X=Xy, + Xy + 2858 _ 0105 4 0,039+ 21020089 _ 4157
X, 0,

X=Xy + Xy + %13 _ 306 4 0,039+ 2320-0089 _ 5 g5
X

12 ’
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Nhap ngudn Ez véi Es ta co:

Xi-Xis  0,486.0,245

Xio = Xigll Xig = -
o B X+ X, 0,486+0,245

= 0,163

O Ent

X4
0,05

N's

Bién doi Y (Xua, X17, X19) sang £ (Xao, X21).

0,05.0157

X0 =Xy +Xp7 + % =0,05 + 0,157 + = 0,255

19 '

XX 0,05 + 0,163 + w = 0,265

17 ’

X21:X14 +X19+

Ta duoc so dd rit gon nhu sau:

X20 N's X1
Ent 0,255 % 0,265 Eos
~ NN \L YAVA VAN O

b)Tinh dong ngan mach tai diém Ns’ & cac thei diémt=0vat=co
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e - Phianhanh hé thdng : Sams1 = Skt = 2800 MVA ta c6:

Sonys =O,255.@ =714 >3
100

Xm = Xzo-
cB

11
= 1,(0)=1,(0)=——=-—=0]4
ttl( ) ttl( ) Xttl 7’14

- Phia nh&nh may phét E23 : Sams2 = ZSkdam = 2.75 = 150MVA

° Xz = Xy Sans2 = 01265-@ = 0,3975
S 100

cb

Tra duong cong tinh toan ta dugc : l2(0) = 2,45 ; lie(e0) =2,0
Dong dién co ban tinh toan :
S st 2800

| = _ ~153960kA

™ J3U,  +/3.105

I, =iz 150 _gougn
J3U, +/3.105

Vay dong ngian mach tai N5’ 1a:
I"ns (0) = 1, (0).1 sy + 14ip (0).1 4,5, = 0,14.153,96 + 2,45.8,248 = 41,762 kA
I "n5 (90) = 1 (00). 1 4y + 1ygp (90).1 s, = 0,14.153,96 + 2,0.8,248 = 38,050 kA

¢)Tinh dong xung kich tei diém ngdn mach Ns’
| =~/2k,.1"xs (0) =+/2.18.41,762=106,309kA

XkN'5'

1.7.Tinh dong ngdin mach tai diém No
e - DONg ngin mach tai Ne duoc tinh 1a: 1, =15 +1
176(0) = 175 (0) + 1" .. (0) = 28,043 + 41,762 = 69,805
I (0) = 15 () + 1" _ () =10,929 + 38,050 = 48,979
- Dong xung kich tai diém ngan mach Ne:

I s = ~V2.K, .1 "n6(0) = +/2.1,8.69,805 = 177,695 kA
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-37-

Sau khi tinh toén ta lap dugc bang ngan mach nhu sau

Diém | Nguon cung " Ixk ,
PA | NM ciip kA) | (kA) Mye dich

He théne va Chon k~hi cu dién va

N1 hhé mg 5,435 | 13,835 day dan cho mach

y 220kV

e théne va Chon k~hi cu dién va

N 2 s m§ 9,342 | 23,781 | day din cho mach

Y 110kV

H¢ thong va Chon khi cu dién va

nha may trong day dan cho mach
N3 d6 may bién ap 48,273 | 122,883 ha ap cia MBA lién

Chinh B1 nghi lac

(1) H¢ thong va Chon khi cu dién
N4 nha, may 'frong 20229 | 51.495 chQAma,ch tl{anh gop

doé Bi va Fq dién 4p may phat

nghi
N5" | Chi c6 Fynghi | 41702 | 106,309 may phat

Chon khi cu dién va

Hé thong va day dan cho mach
NG nhamay | 09800 | 177,895 | b i 10.5kV va tu

dung.
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CHUONG V
TINH TOAN KINH TE - KY THUAT
LUA CHON PHUONG AN TOI UU

I. CHON HINH THUC THANH GOP O CAC CAP DIEN AP
- Pién ap cao : dung so do hai hé thong thanh gop.

- Pién 4p trung : dung so d6 hai hé théng thanh gdp.
- bién 4p thap : dung so 6 mot hé théng thanh gép c6 phan doan.

I1. TINH TOAN KINH TE CUA CAC PHUONG AN

1. PHUONG AN 1
1.1.So @6 noi dién chi tiét

1 duodng day kép 1 duodng day kép 1 duodng day don

-

220 kV

L
I %Y 70

Sy

|

~=—I)
Ot efen =[]

@—D—/

F1

&3/

2

1.2.Chon may cit va dao céch ly

a)May car di¢gn: ding dé dong cit mach dién vai dong phu tai khi 1am viéc binh
thuong va dong ngan mach khi sy co6. Vi vay may cat dién duoc chon theo diéu kién
sau :

- Pién ap dinh mic cua may ¢t : Uam > Udm mang
- Dong dién dinh mirc cua may cat : lam > le
- Dong dién cat dinh mac cia may cat : legeam > 1

GVHD TS: Nguyén Poan Phong SVTH: BUi Tién Pat Lép Dc2101
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Trong d6 : I 1a dong cudng birc ctia mach dat may cit.
I 1a dong ngan mach siéu quéa do thanh phan chu ky.

Ngoai ra may cat dwoc chon phai kiém tra diéu kién 6n dinh dong va on dinh
nhiét khi ngan mach :

- Kiém tra diéu kién 6n dinh dong :
isam > ixk (ixk 12 dong xung kich khi ngan mach )
- Kiém tra diéu kién 6n dinh nhiét :

120hdm . tham > Bn (B 14 xung luong nhiét caa dong ngan mach )

Ddi véi cdc may cit ¢ lam > 1000A thi khdng can kiém tra 6n dinh nhiét. Céc
may cét & clng cap dién ap dugc chon cuing ching loai. Cin ctr vao két qua tinh dong
cudng buc va dong ngan mach ta tién hanh chon may cat cho phuong 4n 1 nhu bang

Sau :

) Udm Cac dai lwgng tinh KY Cac dai lwgng dinh
Ten | piém 5 / ;
" | mang toan hiéu murc
mach | ngan . i .
dlén ch | kg Ixk may Udm Idm chm lddm
dign | mach 0
' KV | KA | kA KA At kv | KA | KA | KA
220KV | N-1 | 220 |0,330| 5,435 | 13,835 | 3AQ1 | 245 | 4 40 | 100
3AQ1-
110kV | N-2 | 110 |0,413| 9,342 | 23,781 G 123 13,15 315 | 80
Ha ap
MBA 8FG-
. N-3 | 10,5 | 6,158 | 48,273 | 122,883 12 [125] 80 | 225
lién 10
lac
Phan
8FG-
doan | N-4 | 10,5 | 3,616 | 20,229 | 51,495 10 12 |125| 80 | 225
DAMP
May 8FG-
, N-5 | 10,5 | 4,330 | 28,043 | 71,386 12 |125] 80 | 225
phat 10
Tw 8FG-
. N-6 | 10,5 69,805 | 177,695 12 1125] 80 | 225
dung 10

GVHD TS: Nguyén Poan Phong
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b)Dao cach ly: dung dé ngat mach véi dong khéng tai. Chung duoc chon theo céc
diéu kién sau :
- bién ap dinh muc cua dao cach ly : Usm > Udm mang
- Dong dién dinh muac cua dao cach ly @ lam > lep
- biéu kién kiém tra 6n dinh dong :
igam > ixk (ixk 12 dong xung kich khi ngan mach )
- Piéu kién kiém tra 6n dinh nhiét :
120hdm . taham > Bn (B 14 xung luong nhiét caa dong ngan mach )

Ddi véi cac dao cach ly c6 lam > 1000A thi khdng can kiém tra on dinh nhiét.
Céc dao céach ly ¢ cung cap dién ap duoc chon ciing chung loai. Can cir vao két qua
tinh dong cudng birc va dong ngan mach ta tién hanh chon dao cach ly cho phuong an
1 nhu bang sau :

A Udm Cac dai lwgng tinh Cac dai lwgng
Tén . Z i
Diém toan - dinh mirc
. | mang Ky hi¢u 2
mach | ngan . . .
dién | I I’ Ixk daocachly | Uam | lam | igam
dign | Mach
) kV kA kA kA kV | kKA | kA
3DP2- 245 | 1,25 | 100
220kV | N-1 | 220 |0,330| 5,435 | 13,835
245/1250
3DP2- 123 | 1,25 80
110kV | N-2 | 110 |0,413| 9,342 | 23,781
123/1250
Ha ap 12 1125|320
MBA SGCP-
n N-3 | 10,5 | 6,158 | 48,273 | 122,883
lién 12/1250
lac
Phéan SGCP- 12 | 12,5320
doan | N-4 | 10,5 | 3,616 | 20,229 | 51,495
DAMP 12/1250
May SGCP- 12 |1 12,5| 320
) N-5 | 10,5 | 4,330 | 28,043 | 71,386
phat 12/1250
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Tw SGCP- 12 | 12,5] 320
. N-6 | 10,5 69,805 | 177,695
dung 12/1250

2. PHUONG AN 2
2.1.So @6 ndi dién chi tiét

1 duodng day kép 1 duong day kép 1 dudng day don

| |

I i
g j g

220kV )

1

i
ik

fon— ot
o ¢ ¢

2.2.Chon may cit va dao céch ly

Tuong ty nhu phuong an 1 ta chon may cat dién va dao cach ly cho phuong an 2
6 thdng so ky thuat cho trong bang sau :

a)May cdt dién:
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. Udm Cac dai lwgng tinh Ky Cac dai lwgng dinh
Ten | piém 5 / 5
~ | mang toan hiéu murc
mach | ngan . ) .
di¢én leo I” Ixk may | Uam | lam | leam | laam
dign | mach ¢
' KV | KA | kA KA At | kv | kA | kKA | KA
220Kv | N-1 | 220 |0,330| 5,265 | 13,403 | 3AQ1 | 245 | 4 40 | 100
3AQ1-
110kV | N-2 | 110 |0,354| 9,129 | 23,239 FG 123 13,15 (31,5 | 80
Ha ap
MBA 8FG-
. N-3 | 10,5 | 7,698 | 47,563 | 121,076 12 [125| 80 | 225
lién 10
lac
Phéan
8FG-
doan | N-4 | 10,5 | 3,593 | 19,52 | 49,690 10 12 1125| 80 | 225
bAMP
May 8FG-
, N-5 | 10,5 | 4,330 | 28,043 | 71,386 12 1125| 80 | 225
phat 10
Tw 8FG-
. N-6 | 10,5 75,617 | 192,489 12 | 12,5 80 | 225
dung 10
b)Dao céach ly:
) Udm Cac dai lwgng tinh Cac dai lwgng
Téen Y , )
Diém toan L yan dinh mirc
. | mang Ky hi¢u
mach | ngan R . i )
dién lco I” Ixk daocachly | Ugm | lam | iaam
dign | Mach
) kV kA kA kA kV | KA | kA
3DP2- 245 | 1,25 | 100
220kV | N-1 | 220 |0,330| 5,265 | 13,403
245/1250
3DP2- 123 | 1,25 | 80
110kV | N-2 | 110 |0,354| 9,129 | 23,239
123/1250
Haap | N-3 | 10,5 | 7,698 | 47,563 | 121,076 SGCP- 12 1125|320
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MBA 12/1250

lién

lac

Phan SGCP- 12 | 12,5320
doan | N-4 | 10,5 |3,593| 19,52 | 49,690

BAMP 12/1250

May SGCP- 12 | 12,5320
) N-5 | 10,5 | 4,330 | 28,043 | 71,386

phat 12/1250

Tu SGCP- 12 | 12,5320
o N-6 | 10,5 75,617 | 192,489

dung 12/1250

3. Tinh von dau tu cho tirng phwong 4n

1.3.Tinh von dau tw phwong an 1

Vén dau tu cua mot phuong an duoc tinh nhu sau : V = Vg + Ve

Trong do :

> Ve = ke .V :

+ kg — hé s6 xét dén viéc van chuyén va lap rap may bién ap.

+ Vg — gia tién mua may bién ap.

O phuong 4n nay ta sir dung :
- Hai may bién 4p tu ngiu loai ATauTH-160 c6 ks = 1,4. Gia tién 7400.10°

déng/may

vbn dau tu may bién ap

- Mot méy bién &p ba pha hai day quan loai TPauH-80 c6 ke = 1,5. Gia tien
4160.10° dong/may

= Vs = (1,4x7400x2 + 1,5x4160).10° = 26,96.10° dong
+ NnVTeeen : tiéN mua thiét bi phan phoi

» VT1BPP = N1VTBPP1 + N2VTBRPP2 +

+ N1, Ny, ..., Nn 2 SO mach cua thiét bi phan phdi tng véi cap dién ap Uy, Uy, ...

1Un

+ VTBPPL, VTBPP2,......, VTBPP | 0i4 tién cua thiét bi phan phdi wng véi cap dién ap Un,

U2, reny Un

Tir so d6 noi dién clia phuong an 1 ta nhan thay :
- Cép dién &p 220 kV gdm 5 mach may cit SF6 loai 3AQ1-245/4000 gia:
1125.108 x 5 = 5,625.10° d¢ong
- Cap dién &p 110 kV gdom 7 mach may cat SF6 loai 3AQ1-123/4000 i
675.10% x 7 = 4,725.10° dong
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- Cap dién 4p 10,5 kV gdm 5 mach may cit SF6 loai 8FG-10 gi4 :
450.108 x 5 = 2,25.10° d6ng
] Vay tong von dau tu cho thiét bj phan phdi (cha yéu 1a may cit) cia phwong 4n 1
a.
Vreer =(5,625 + 4,725 + 2,25) .10° = 12,6.10° ddng
Tong von dau tu cho phuong an 11
Vi =Ve + Vreer = (26,96 + 12,6).10° = 39,56.10° dong
1.3.3.Tinh phi tén van hanh hang nim

Phi ton van hanh hang nim cua mdi phuong an dugce xac dinh theo cong thic
sau: P=Pk+Pt+Pp
Trong do :
- Pk : khiu hao hang nam vé vén dau tu va sira chita I6n
a.v

P = (a:hésé khau hao, %)
100

9
_ p, - 243956100 e o dong
< 100

- Pt : chi phi ton that dién nang hang nam ( chii yéu trong may bién &p )
P=pg.A (B:giatién 1 kWh ton that = 500 d/kWh)

= P, =500 . 5131024,456 =2,566 .10° dong

- Pp : tién lwong cong nhan ( thudng nho nén bé qua)

Vay phi ton van hanh hang nim cta phuong an 1 1a :

P1 =2,532.10° + 2,566 . 10° = 5,098 .10° dong
1.3.4.Chi phi tinh toan
Chi phi tinh toan cua phuong an 1 : Z1 = agm . V1 + P
aam : hé s6 dinh mac cua hiéu qua kinh té = 0,15

= Z1 =0,15.39,56 . 10° + 5,098. 10° = 11,032 . 10° d6ng

2.3.Tinh von diu tw cho phwong 4n 2
Vén dau tu cia mot phuong an duoc tinh nhu sau : V.= Vs + Vrepp
Trong do :
> Vs = Ks.Vs : vbn dau tu may bién &p
+ kg — hé s6 xét dén viéc van chuyén va lap rap may bién ap.
+ Vg — gi4 tién mua may bién &p.

O phuong an nay ta sir dung :
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0 - Hai méay bién &p tr ngiu loai ATauTH-200 c6 ks = 1,3. Gia tién 9120.10°
dong/may
= VB =1,3x9120x2.10° = 23,712.10° déng
> VTP = N1VTEPPL + N2VTBRP2 +......+ NnVTEPPn | tiEN mua thiét bi phan phéi
+ N1, Ny, ..., Nn 2 $6 mach caa thiét bi phan phéi ung véi cap dién ap Uy, Uz, ..., Un

+ VTBPPL, VTBPP2,......, VTBPPn . Qi& tién cua thiét bi phan phéi ung voi Cép dién ap U,
UZ, vy Un

Tir so d6 ndi dién cia phuong an 1 ta nhan thay :
- Cap dién &p 220 kV gdom 5 mach may cat SF6 loai 3AQ1-245/4000 gia:
1125.10° x 5 = 5,625.10° dong
- Cap dién &p 110 kV gom 6 mach may cat SF6 loai 3AQ1-123/4000 gia
675.10° x 6 = 4,05.10° dong
- Cap dién &p 10,5 kV gom 7 mach may cat SF6 loai 8FG-10 gi4 :
450.106 x 7 = 3,15.10° dong
Vay tong von dau tu cho thiét bi phan phdi (chu yéu la may cat) cia phuong an 2

Veee =(5,625 + 4,05 + 3,15) .10° = 12,825.10° dong
Tong von dau tu cho phuong an 2 1a :
V2 =Vs + Vreee = (23,712 + 12,825).10° = 36,537.10° dong
2.4.Tinh phi ton van hanh hang nim

Phi ton van hanh hang nim cua mdi phuong an dugce xac dinh theo cong thic
sau: P=Pk+Pt+Pp

Trong do :
[] - Px: khau hao hang nam vé vén dau tu va stra chita 16n
.V Lz
P, = 2 (a:hésokhauhao, %)
100
9
= P, = 6,4 . 36537 . 107 _ 2,338.10° dong

100

[] - Py chiphi ton that dién ning hang nim ( chil yéu trong may bién 4p )

P=4.A (B:giatién 1 KWh tén that = 500 d/kWh)
= P, =500 . 2525081,165 =1,263 .10’ dff)ng
[] - Pp: tién luong cong nhéan ( thudng nhod nén bo qua)
Vay phi tén van hanh hang nim cta phuong 4n 2 13
P, =2,338.10°+ 1,263 . 10° = 3,601 .10° d6ng
2.5.Chi phi tinh toan
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Chi phi tinh toan ctia phuong an 2 : Z> = agm . V2 + P>
aam : hé s6 dinh muc cua hiéu qua kinh té = 0,15
— Z», =0,15. 36,537 . 10° + 3,601. 10° = 9,082 . 10° déng

III. SO SANH LUA CHON PHUONG AN TOI UU

— Bang tong két so sanh hai phuong an:

Cac  chi Vén dau Phi ton van Chi phi tinh
tiéu tu hanh toan
Phuong an V.10° d P.10°d z.10%d
1 39,560 5,098 11,032
2 36,537 3,601 9,082

— Dura vao bang so sanh kinh té ta thay:

- Vé mit kinh té&: Phuong an 2 ¢6 chi phi (gom c6 von dau tu va phi ton van hanh)
nho hon so véi phuong an 1.

- V& mit k§y thuat: ca hai phuong an déu dam bao cung cip dién day du cho céc
phu tai 1am viéc trong ché do binh thudng ciing nhu khi sy ¢ .
+ Phuong 4n 1 ludn phai truyén tai cdng suat tir thanh gép 110kV sang thanh gop
220kV. Bdng thoi so db ndi dién cia phuong an 1 dung toi ba may bién ap do vay ton
that dién nang 16n.
+ Phuong an 2 c¢6 sd lugng may bién ap it hon do d6 viéc van hanh, sira chita don gian
hon, t6n that dién ning ciing it hon. Thanh gép dién ap may phat dugc ghép ba may
phat cho nén viéc phat trién phu tai dia phuwong duoc dé dang.

=> Tur nhirng nhan xét trén va qua qua trinh tinh toan ta chon phwong
an 2 13 phwong 4n tdi wu nhat ding cho nha may .
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_ CHUONGVI
CHON KHI CU PIEN VA DAY DAN

Trong qua trinh lam viéc khi cu dién va day dan thuong bi phat nong.
Nguyén nhan chu yéu 1a do:

- Tac dung nhiét cua dong phu tai lau dai.
- Tac dung nhiét va luc dong dién ctia dong ngén mach.

Néu nhiét d6 ting quéa cao c6 thé 1am cho chung bi hu hong, nhat 1a nhing
chd tiép xuc hodc lam giam tudi tho cach dién cua chung. Vi vay ddi véi khi cu
dién va day dan can phai quy dinh nhiét 46 cho phép. Pong thoi khi chon chung
can phai tinh toan sao cho trong qué trinh van hanh & ché d6 binh thuong ciing
nhu khi sy ¢b xay ra, chung phai dam bao 6n dinh dong va on dinh nhiét.

Trong nha may nhiét dién cac thiét bi chinh nhu may bién ap, may phat
dién, may bu cung voi cac khi cu dién nhu may cat, dao cach ly... dugc ndi véi
nhau bang thanh dan, thanh gép va cép dién lyc. Thanh din thanh gép ¢ hai
loai chinh la thanh dgn mém va thanh dan cing:

- Thanh dan mém duoc dung 1am thanh gop cho cac phu tai & cac cap dién ap
220kV va 110kV. Chiang thuong dung day nhom 161 thép.

- Thanh dan cing co thé bang dong hodc nhom va duoc dung dé ndi tir dau
cuc may phat dién dén gian may va dung dé 1am thanh  gop dién ap may phat.
I. CHON THANH DAN CUNG CHO MACH MAY PHAT DPIEN

Thanh dan cting dung dé ndi tir diu cuc may phat dién dén gian may va dung dé
lam thanh gép dién ap may phat.

1.Chon tiét dién thanh din cing cho mach may phat
Thanh dan cting duoc chon theo diéu kién dong lam viéc 1au dai cho phép :
F'ep = lep
Trong do :
- I'cp : dong cho phép lam viéc 1au dai da hiéu chinh theo nhiét do noi dat thanh
dan.

. 0. - 6
Icp: khc'lcp: ﬁ cp
Véi: O = 70°C : nhiét d6 cho phép lam viéc 1au dai caa thanh dan
0o = 35°C : nhiét d6 moi trudong noi dit thanh dan
Ooga = 25°C  : nhiét do quy dinh khi tinh I¢p

= = 0-3% A, =0882.1
70 - 25

-l : dong dién 1am viéc cudng birc qua thanh dan (I = 4,330 KA)
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0,882 1, = 4,33 = I > 4,909 kA

Viy ta chon thanh dan bang mang ddng dé giam hiéu Gmg mat ngoai va hiéu
mg gan dong thoi ting kha ning lam mat. Thanh dan chon c6 cac théng sb ki

thuat nhu sau :

| Kich thudc Tiét | Mo men tro khang M6 men quén tinh
kc,pA (mm) dién (cm®) (cm*)
’ 1 cuc | Mot thanh Hai Mot thanh Hai
mm’ thanh thanh
WyO—yO ‘]yO—yO
h b C r W, Wyfy Iy x J y-y
55 |[125] 55 | 65| 10 1370 50 9.5 100 |290,3| 36,7 625

2.Kiém tra on dinh nhiét

Vi thanh din da chon ¢ lcp = 5,5 kKA nén khéng can kiém tra 6n dinh nhiét.

3.Kiém tra 6n dinh dong
Mt cat cua thanh dan :

h =125cm

c=},65cm

|

Theo tiéu chuan d6 bén co, (ng suit caa vat liéu thanh dan khong duoc 16n hon
g suat cho phép ciia nd, nghia 13 : ot < Gep

Trong d6 : tng suit cho phép cia dng : oep = 1400 KG/cm?
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Ung suét tinh toén : ou = 61 + o2
> Xdc dinh ing sudt do dong dién gifta cdc pha tdc dpng véi nhau o1
Luyc tinh todn : F, =176 .10 15 L i2 KG
Ixk : dong dién xung kich (A)
1 :d6dai motnhip;l =180cm
a : khoang cach gitra cac pha ; a =60 cm

= F,=176.10" %.71,3862 = 269,067 KG

Momen uén : M- el _ 269067.180 _ 00501 kGem
10 10
Ung suét tinh toan : o, = M__ 4813’0201 — 48,432 KG/cm?

y0-y0
So sénh Véi o¢p ta thy: o1 = 48,432 KG/cm? < o¢p = 1400 KG/cm?.
> Xdc dinh khodng cdch 16n nhdt gia hai miéng dém limax

Pé xac dinh khoang cach 16n nhat gitta hai miéng dém ta cho oy = 61 + o2
= G¢p . Khodng cach 16n nhét gitta hai miéng dém dugc xac dinh theo cong thirc
Sau .

\/(O'Cp - Gl).12Wy_y
I1max =
f,

Lyc dién dong tac dung 1én Icm chiéu dai thanh dan trén mot pha do dong
dién cta cac thanh dan cung pha tic dung 1én nhau sinh ra 1a:
f, = 0,51.107 %.ifk = 0,51.102.é.71,3862 = 2,079 KG/cm

—o,)12W -
- \/(acp o)W, , \/(1400 484321295 _ )10 50e

f, 2,079

So sanh khoang cach giita 2 st lién nhau 1 = 180cm va khoang cach 16n
nhat gitta hai miéng dém lymax = 272,225 cm ta thay gilta hai st d& khong can

dat thém cac miéng dém.
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11.CHON SU PO THANH DAN CUNG MACH MAY PHAT DIEN

1.Piéu kién chon st ( dit trong nha)
Udmse = Udmmang = 10 KV
Ta chon loai st : OpP-10-750-11YT3 ¢6 thdng sb ky thuat nhu sau:
Udmsi = 10KV ; Fgn = 750 KG ; H = 225 mm

2.Kiém tra o6n dinh dong

Fﬂ
hi2 =625 cm I
Fy
H'=-2375cm
H=225cm

Diéu kién kiém tra 6n dinh dong :
H+ h 22,5+ 125
2 _ 269,067.2—2 =343,808KG < 0,6. th =0,6.750 = 450KG

. H
Ftt: Ftt'? = Ftt'

Nhu vay st ¢a chon dam bao yéu cau k§ thuat .
III.CHON THANH DAN MEM

Thanh ddn mém dugc dung 1am thanh gop cap dién ap 220 kV va 110 kV,
dong thot cling dung dé€ ndi lién két cac khi cu dién nhu may bién ap - may cat -
dao cach ly ...

Thanh dan mém duogc chon theo diéu kién dong lam viéc 1au dai cho phép : I'ep
2 lep

Trong do6 : + I’¢p 1a dong cho phép lam viéc 1au dai da hi¢u chinh theo nhiét do
n(ri dﬁt thanh dén, I,cp = khc.lcp .

+ lep la dong lam viéc cudng buc.

Cac thanh dan duoc chon phai thoa mén diéu kién 6n dinh nhiét khi xay ra ngan

mach :
+/B
S 2 Smin = -
C

Trong d6 : S - tiét dién caa thanh dan mém

Bn - xung luong nhiét caa dong ngan mach 3 pha
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C - hang sb phu thudc vat liéu thanh dan, véi ddy nhém C = 79 As“2mm?

Thanh dan chon dong thoi phai thoa mén dicu kién chdng phét sinh vang quang. Vi
dién &p 100 kV tro Ién ta phai kiém tra theo diéu Kkién :

Uvq 2 Udmmang
Sau déy ta tién hanh chon thanh din cho tirng cap dién &p :
1.Chon thanh din mém lam thanh gép cap dién ap 220kV
~Cép dién ap 220 kV ta dung hai hé thong thanh gop c6 méy cét noi. Cong suat lon
nhat nha may c6 thé phat vé hé thong 1a : SvHtmax = 125,563 MVA
Dong cudng bic trén cip dién ap 220 kV duoc xac dinh khi mét hé thdng thanh
gop lam viéc la :
| _ Swrma _ 125563
® J3U. 3.220

Theo dléu klén Chon déy dﬁn mém . I’cp > ch hay khc . Icp > ch

Sy > e 2 033570 ka
k., 0882

= 0,33 kA

Do d6 ta chon thanh gép mém loai day nhom I8i thép cd cac thong s ky thuat
cho trong bang sau :

Tiét dien Tiét dign, mm? Puong kinh, mm LA
A r cpy
chuan Nhom Thép Day dan L5i thép P

120/19 118 18,8 15,2 5,6 380

a)Kiém tra on dinh nhiét khi ngin mach

Khi ngan mach xung lugng nhiét do dong ngian mach sinh ra duoc tinh theo cong
thuc :

O

Trong d6 : tex 12 thoi gian cit cuia may cat (thoi gian ton tai ngan mach), gia thiét
tcét = 0,55 .
It 14 gi4 tri hiéu dung cua dong ngan mach tai thoi diém t, dugc xac

I 2

2
CKt +1

dinh nhusau: I, = KCKt

tcal tcal tcat
= B, = jlf.dt = JlléKt dt + _[ lickdt  hay Bn = Bnek + Bnkck
0 0

0
Trong d6 : Bnek 14 xung lwong nhiét caa dong ngan mach thanh phan chu ky
Bnikek 13 xung lwong nhiét caa dong ngan mach thanh phan khéng chu ky
» Tinh Bnek @ st dung phwong phop thoi gian dang tri

GVHD TS: Nguyén Poan Phong SVTH: BUi Tién Pat Lép Dc2101




-53-

2
NCK - J. ICKt dt ~ ICKoo

0

Trong d6 : - lekw 12 tri s6 hiéu dung cia dong dién ngan mach thanh phan chu ky
(duoc tinh trong chwong III : Icke = I'n1(o0) = 5,081 KA.

- tat 12 thoi gian tac dung nhiét ding tri cua lckw, dugc xac dinh theo
duong cong ta = f(tea,B).

Véi: g =Yoo 5285 1056 ot _04s
.. 5081

= By =12 4, = (5,081.10%)2.0,4 =10,327.10° As
» Tinh Bnkek :
Vi test = 0,55 (twong dbi 16n) nén Bakck duoc tinh theo biéu thic :
Buek = loko Ta

Trong d6 : - Ta 1a hang sb thoi gian twong duong cua ludi dién. Vai ludi cao ap
thitalay Ta=0,05s.

- lcko = I'n1(0) = 5,265 kA
= Byex =120 T = (5,265.10%)%.0,05 =1,386.10° A%s
Vay xung luong nhiét cia dong ngan mach trén thanh gop 220 kV 1a :
Bn = Bnck + Bnkek = 10,327.10° + 1,386. 106 =11,713.10° AZs,
Dé d¢am bao on dinh nhiét thi day dan da chon c6 tiét dién nho nhat 13 :

B 11,713 .10°
S - cN - = = 43,322 mm?

min

Ta thiy Schon = 120 mm? > Spin = 43,322 mm?
Vay day din di chon thoa man diéu kién 6n dinh nhiét.
b)Kiém tra diéu ki¢n phdt sinh ving quang
biéu kienkiémtra: Uvg > Udmmang
Trong d6 : Uyq 12 dién &p toi han phét sinh vang quang
Néu day dan duoc bd tri trén ba dinh caa tam giac déu thi ta co :

a
U,=8mr IgF

Trong d6: m - hé s6 xét dén do xU xi ciia bé mat day dan; m = 0,93
r - ban kinh ngoai cua day dan; r = 0,76 cm
a - khoang cach giira céc tryc day dan; a = 4 m = 400 cm
Thay vao cong thtrc trén ta co:

U, =84.0,93.0,76. Igﬂ;z3 =161,564 kV
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Trén thuc té, cac thanh gop 220 kV duoc bd tri trén mit phang nam ngang
cho nén U,q cta pha gitra phai giam di 4%. Ta co :
Uy =161,564.0,96 = 155,101 KV < Ugmmang = 220 KV
Nhu vay thanh dan di chon khong thoa man diéu kién vang quang .
Do d6 ta chon lai thanh dan c6 tiét dién 16n hon, c6 cac thong sb ky thuat:

Tiét dien Tiét di¢n, mm? Puong kinh, mm LA
4 ~ Cps

chuan Nham Thép Day dan L5i thép P

185/128 187 128 23,1 14,7 510

Khido : U,, =84.0,93.1155.ky % — 229134 KV > Ugmnmang = 220 KV

Vay thanh dan da chon thoa man diéu kién vang quang .
2.Chon thanh din mém lam thanh gop cap dién ap 110KV
Cong suat I6n nhat cua phu tai phia trung &p 1a : Sutmax = 78,65 MVA.
Dong cudng b trén thanh gop 110 kV la:
|~ Surme _ 67,416
J3.U, +/3.110
Theo diéu kién chon day din mém : I’cp > leb hay Knc . lep > leo

=1, >to 03 o o1ka
k, 0882

=0,354 kA

C

Do d6 ta chon thanh gép mém loai day nhdm I8i thép cd cac thong s ky thuat
cho trong bang sau :

Tiét dién Tiét dién, mm? Duong kinh, mm LA
chuan Nhom Thép Day dan L&i thép P
150/19 148 18,8 16,8 55 445

a)Kiém tra én dinh nhiét khi ngin mach

» Tinh Bnek : sit dung phuong phép thoi gian dang tri
tcat
Byek = _[ IéKt dt ~ IéKoc'tdt
0

Trong d6 : - lcke 12 tri s6 hiéu dung ctia dong dién ngan mach thanh phan chu ky
(dugce tinh trong chuong 1T : Tcke = I'n2(0) = 8,011 KA.

- tgt 14 thoi gian tac dung nhiét dang tri ciia Ickw, dugce xac dinh theo
duong cong tg = f(tesuf).
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Voi: g =texe M2 g, _oss
lo, 8011

= Byox =12, 1y = (8,011.10%)2.0,5 = 32,088.10° A%s
» Tinh Bnkek :
Vi tg = 0,5s (twong ddi 16n) nén Bykcek dugc tinh theo biéu thic :
Bukek = ko Ta

Trong d6 : - Ta 1 hang sd thoi gian twong duong cua ludi dién. Vi ludi cao
ap thi ta 1ay T,= 0,05s.

- lcko = I'n2(0) = 9,129 KA
= Byek =léko-Ta = (9,129.10%)%.0,05 = 4,167.10° A’s
Vay xung luong nhiét ciia dong ngan mach trén thanh goép 220 kV 1a :
Bn = Bnck + Bnkek = 32,088 . 10° + 4,167. 10° = 36,255 . 10° Ads.

Pé dam bao 6n dinh nhiét thi day dan da chon c6 tiét dién nho nhét 1a :

JBy 4 36,255.10° )
C 79

min

Ta thiy Schon = 150 mm? > Spin = 76,218 mm?
Viy day dan da chon thoa man diéu kién 6n dinh nhiét.
b)Kiém tra diéu ki¢n phdt sinh vang quang
Pidu kienkiémtra:  Uyq > Udmmang
Trong d6 : Uyq la dién 4p toi han phat sinh vang quang
Néu day dan duoc bd tri trén ba dinh ctia tam giac déu thi ta c6 :
U,=84mr Ig%

Trong d6: m - h¢ s6 xét dén d6 xu xi ctia bé mat day dan; m = 0,93
r - ban kinh ngoai cua day dan; r = 0,84 cm
a - khoang cach giira cac tryc day dan; a =4 m = 400 cm
Thay vao cong thtrc trén ta co:

U, =84.0,93.0,84. Igﬂ =175,718 kV
0,84

Trén thuc té, cac thanh gop 110 kV duoc bd tri trén mat phang ndm ngang
cho nén U,q cua pha gitra phai giam di 4%. Ta c6 :

Uy =175,718.0,96 =168,689 KV > Udmmang = 110 kV

Vay thanh dan di chon thoa man diéu kién vang quang .
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IV.CHON MAY BIEN AP PO LUONG

1.Chon may bién dién ap (BU)
a)Chon BU cho cip dién dp may phét 10,

BU duoc chon theo cac diéu kién sau :

- Loai bién dién ap dugc chon dua vao vi tri dat, so dd ndi day va nhiém vy cta no. Dé
cap dién cho cong to chi can dung 2 BU mot pha dau V/V.

-bidu kien vé dién 8p : Uamsu > Udmmang =

- Cap chinh xac cua BU : vi cap dién cho cong to nén chon BU c6 cap chinh xéc 14 0,5.
- Cong suat dinh muc : tong phu tai ndi vao BU (Sz) phai nho hoic bang cong suat

5kV

10,5 kv

dinh muc cua BU véi cap dién ap da chon : S < Sampu .

So dé néi cac dung cu do vao may bién dién &p va may bién dong dién mach may

phat :
W  Wh  VARh
A A A W VAR
T, RO R A
|
R Eﬂ %
iy
Il
2.HOM-15
A B C L
b)) ()
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Ta phai phan bd cac ddng hd dién phia thir cip ddng déu cho hai BU twong ung

nhu bang sau :

o \ n Phu tai BU pha AB | Phu tdi BU pha BC
Tén dong ho Ky hiéu
W (P) | VAr(Q) | W(P) | VAr(Q)
Voén ké D2 7,2 - - -
Oat ké 1341 1,8 - 1,8 -
Oat ké phan khang | x342/1 1,8 - 1,8 -
Oat ké tur ghi 133 8,3 - 8,3 -
Tan sb ké 11 340 - - 6,5 -
Cong to tac dung n 670 0,66 1,62 0,66 1,62
Cong to phan khang | U1 672 0,66 1,62 0,66 1,62
Téng céng - 20,42 3,24 19,72 3,24

Bién dién ap pha AB ¢6 :
S, = \/20,422 +3,24> = 20675 VA

Bién dién ap pha BC ¢o :
S, = \/19,722 +3,24* =19984 VA

cosp = 1972 =0,987
19,984

Ta chon BU cho cap dién ap 10,5 kV c6 thong s6 :

Cép Bion 4 dinh mic (V Cong suét dinh
) dien 1€n 4ap dinh muc (V) mitc (VA)
Kiéu BU ap
A £ Cudn thur X £
(kv) | Cuonso cap chp Cap 0,5 | Capl
HOM -10 | 10 10000/+/3 100/+/3 75 150

> Chon day dén néi gia BU va cac dung cu do lwong :

- Tiét dién day dan dugc chon sao cho ton that dién ap trén né khong vuot qua

0,5% dién ap dinh muc thir cp khi c6 cong to va 0,3% khi khong ¢ cong to.

- Dé dam bao do bén co: tiét dién toi thiéu cia day dan la 1,5 mm? dbdi vai day
dong va 2,5 mm? doi véi day nhdém khi khong noi véi dung cu do dién ning. Va 2,5

mm? d6i voi day dong va 4 mm? ddi véi day nhdm khi ndi véi dung cu do dién ning.

Tinh dong dién trong cac day dan :
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o= S 2005 507 A
U,, 100

oo Se _ 10084 oo,
U, 100

Dé don gian ta coi la = lc = 0,2 A VA COS@ap = COS@he = 1
Nhu vay dong dién lb= +/3 . 1a = +/3.0,2 = 0,34 A
Dién 4p giang trén day a va b bang :

AU = (1, +1,).r = (1, + |'b)p?"

Gia sir khoang cach tir dung cu do dén BU 1a 1 = 50 m, bo qua goc léch pha giira
I,va I,.Vitrong mach c6 cong to nén AU = 0,5% do vay tiét dién day dan phai chon
la:

I+ 1, 0,34+ 0.2
>

. pdl = =2 00175.50 = 0,945 mm®
AU 0,5

Theo tiéu chuan d bén co hoc ta lay day dan la day dong c6 tiét dien S =
1,5mm? doi véi day dan khong noi voi dung cu do dién nang va c6 tiet dién S =
2,5mm? doi vé&i day dan noi voi dung cu do dién ning.

b)Chon BU cho cip dién dp 110kV va 220kV
Phu tai tha Cap cia BU phia 110kV va 220kV thuong la cac cuon day dién ap
cua cac dong ho Vonmét cd tong tr¢ twong doi l6n nén cong suat thuong nho do vay
khong can tinh phu tai thir cap. Tiét dién ddy dan thuong chon sao cho dam bao do bén
co hoc.

Nhiém vu chinh cua cac BU & cac cap dién ap nay la kiém tra cach dién va do
luong dién &p do vay ta chon ba bién dién 4p mot pha dau Yo/ Yo.

Ta chon cac BU c6 thong sé sau :

Cong suat
Dién ap dinh mtc cac | theo cap

S3 1 cugn day (V) chinh xéc | g0
Loai BU L (VA)

ap — max

(kV) So cép Thu Chp Cap | (VA)

cép 0,5 1
HK¢ — 110 -58 | 110 110000/+/3 | 100/4/3 | 400 | 600 | 2000

HK¢$ — 220 - 58 | 220 | 220000/+/3 | 100//3 | 400 | 600 | 2000

2.Chon may bién dong dién (BI)

May bién dong di¢n dugc chon theo cac diéu ki¢n sau :
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- So d6 noi day va kiéu may : so d6 ndi day tuy thudc vao nhi€ém vu ctia may
bién dong dién. Kiéu bién dong dién phu thudc vao vi tri dat.

- Dong dién dinh muc so cap : lamsc = lop

- Cap chinh xac cta BI chon phu hop véi yéu cau ctia dung cu do. Phu tai tht
cap cua BI chon tuwong Gmg véi cap chinh xac. BI c6 mot phu tai dinh mirc 1a
Zampr. Dé dam bao do chinh xac yéu cau tong phu tai thir cAp (Z2) cta né ké ca
tong trd day dan khong duge vuot qué Zams.

Ly=Lyoc* Zoad < Zampr
Trong 6 : Zgc 12 tong phu tai cua dung cu do.
Zqq 12 tong tré day dan ndi tir BI dén dung cu do.
a)Chon bién dong cho cdp dién dp mdy phdt 10,5kV

Tir so d6 ndi day cac dung cu do ludng vao BI ta xac dinh dugc phu tai thi
cap cua BI ¢ cac pha nhu sau :

STT Tén dung cy do K¢ hicu Phuy tai tht cap (VA)
1u’0ng a B C
1 | Am pe mét 5302 1 1 1
2 | Oat ké tac dung 1341 5 - 5
3 | Oat ké tu ghi 133 10 _ 10
4 | Oatké phan khang | 1324/1 5 _ 5
5 | Cong to tac dung N 670 2,5 _ 2,5
6 | Cong to phan khang n 672 2,5 5 2,5
T 5ng cong 26 6 26

- Bién ap dinh mac ctia Bl : Ugmsr = Udmmane = 10,5 kV
- Dong dién dinh muc so cip : lamsc > lo = 4,33 KA
- Cap chinh xac : 0,5 ( vi trong mach tht cdp c6 cong to)
Vay tir cac diéu kién trép ta chon BI cho cap dién ap mdy phat 14 loai :
TIIHI-10 c6 cac thong s0 : Uam = 10,5 KV ; lamsc = 5000A ; lamrc = 5A
Véi cap chinh xac 0,5 ta 6 Zgms = 1,2 Q
> Chon ddy din néi tiv BI dén dung cu do:
Gia thiét khoang cach tir BI dén dung cu do 1a 1 = 30m. Vi bién dong mac

trén ca 3 pha nén chiéu dai tinh toan 1a : Iy = | = 30m.
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Tong trd cac dung cu do luong mic vao pha a (‘hodc phac)la:
IS;‘@ - % 1m0

2
dmTC 5

chz =

Pé dam bao do chinh xac thi tong phu tai thir cip (Z,) ké ca tong trd day dan
khong duoc vuot qué Zams: :

Zy=Zgc+ Zag < Zampr = 1,2Q
7, <7, —Z, =12 — 104 = 016

Zyy~ Ry = %' <016

p.l 0017530
Ry 016

= S> = 3,28 mm?

Vay ta chon day dan bang ddong c6 tiét dién 1a S = 4mm?

- May bié‘n dong da chon khoéng can phéiNkiém tra 6n dinh dong vi né quyét
dinh bdéi diéu kién 6n dinh dong cua thanh dan mach may phat.

Ta O lgmsc = S000A > 1000A do vay BI da chon khong can kiém tra on dinh
nhiét.

b)Chon bién dong cho cip dién dp 110kV va 220kV
BI chon theo diéu kién :
- Dién 4p dinh mtrc cia Bl : Usmpr = Udmmang
- Dong dién dinh muc so cip : lamsc > o
Véi cap dién ap 110kV ta c6 I, = 330 A
Véi cap dién ap 220kV ta c6 I, = 354 A

Ta chon BI ¢6 thong s6 nhu bang sau :

Thong sd Bo1

tinh toan & | BOl | lam(A) | x| Phy | .

Loai BI Yam on 50 On chirI:h tai latm
Udm | leb ¢ KV dinh dlnll S,O Tbﬁ, WAC Q) (KA)
kV) | (A) dong | M€ | cip | cép

110 | 330 THJI-110M 110 | 110 | 34,6/3| 400 | 5 0,5 1,2 145
220 | 354 ToH220-3T 220 | 75 | 60/1 | 400 | 5 0,5 2 24-48

V.CHON CAP VA KHANG DIEN CHO PHU TAI DPIA PHUONG
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1.Chon cap
Theo yéu cau thict ké phu tai cap dién &p Uam = 10KV, Prax = 40MW, cose = 0,84
bao gom 8 duong day cap kép x 4MW va 4 duong day cap don x 3 MW.
a)Chen tiét dién cap kép

Mdi duong day cap kép c6 S = 4,762MVA. Ta tinh dong dién lam viéc binh
thuong nhu sau :

S 4,762
Ly = ——— = —=——— = 0137 kA
" 243.U,, 24/3 .10
24
365 ) P .t 365
T = PO = 0 (133,333.8 + 47,619.6 + 38,095 .6 +30,952.4 ) = 8255,8985 h
UF max
Tra bang véi cap 16i nhdm va Tmax = 8255,8985 h ta ¢6 Jk =1,2A/mm?
3
= S, = o 0837207 _ 494167 mm?
Ju 1,2

Tra bang chon cap ba 16i bang nhom co cach dién bang giay tam dau, nhya thong
va chat déo khdng chay, vo bang chi, dit trong dat ( nhiét do dat t°% = 15°C ) ta duoc :

S=150mm? ; Uam = 10kV ; I = 275 A.

> Kiém tra cdp kép di chon theo diéu kién phdt néng :
Didu kién : k gisc.KiKalep = lep = 2liune

Trong d6 : ke - hé s6 qua tai su ¢d, kqtse = 1,3

K - hé s6 hiéu chinh theo nhiét do, k; = 0,882

k2 - h & s6 hiéu chinh theo s cap dit song song, ks = 0,92
Thay vao diéu kién trén ta dugc :

1,3.0,882.0,92.275 =290,09 A > Iy =2.137 =274 A

Nhu vay cép di chon dam bao diéu kién phat nong cho phép.
b)Chon tiét dién cdp don

Mobi duodng day cap don c6 S = 3,571 MVA. Ta tinh dong dién 1am viéc binh
S 3,571

thuong nhu sau: 1, = = = 0,206 kA
8 " J3U,  4/3.10
3
=S, = e _ 0,206.10 =171,667 mm?
Jy 1,2

Tra bang chon cap ba 161 bang nhom co cach dién béng gidy tam dﬁq, nhua
thong va chat déo khong chay, vo bang chi, dat trong dat ( nhi¢t do dat t°% =
15°C) ta duoc :

S = 185mm? : Uam = 10 kV ; Icp =310 A.
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> Kiém tra cdp don da chon theo diéu ki¢n phdt nong :
Piéu kién : ki.Ka.lgp > bt
Trong do6 : ki - hé s6 hiéu chinh theo nhiét do, k; = 0,882
K, - h & s6 hiéu chinh theo sb cap dat song song, ko = 0,92
Thay vao diéu kién trén ta dugc :
0,882.0,92.310 = 251,546 A > ljwx =206 A
Nhu vay cap di chon dam bao diéu kién phat nong cho phép.

2.Chon khang dién

Khang dién dau duong day phu tai dia phuong duge chon theo cac diéu kién

Sau -

- Dién ap : Ugmk = Udm mang=10kV
- Dong dién : Igmk = lepk

Trong do : Ik 1a dong dién cudng birc qua khang, duoc tinh khi phu tai dia
phuong l1a 16n nhat va sy ¢6 mét khang.

P, 40

UF max

J3U, cosp  +3.10,5.0,84
Ta chon khang dién kép c6 cudn day bang nhom : PbAC-10-2x1500-8 ¢ :
Ide = 1500 A

Tacd: I, = = 2,618kA

- bién khang X«% :
D¢ tinh dién khang X«% ta 1ap so do thay thé nhu sau :

Xur Xk MCa Xc1 MCs Xe
Ns N~ Ns
, |
Trong do6 : X,, = ICbl = 755;5517 =0,
N6 )

Cap mot co tiét dién Sc; = 150mm? 18i bang nhom do vay ta c6 dong 6n dinh
nhi¢t cia cap mot la:
S,.C _ 150.90

| = -
nhC1l \/E \/Q_7

v6i C 1a hé sb phu thude vat liéu cap (C =90).

= 16135586A =16,136kA

t; thot gian cét cua may citl:ty=t,+At=05+0,2=0,7s
55

Mat khactaco: X, =X, + X = Loy =———=0341
|, 16136
= X, =X, — X,;= 0341— 0,073 =0,268

VAy @ X, % =X, 9 100 =o,268.§.100 = 7,309%

cbl '
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Ta chon khang dién kép c6 cudn day bang nhom : PbAC-10-2x1500-8 ¢4 :
lamk = 1500 A; Xk%=8%; Udmk=10kV; k=0,63
> Kiém tra khing dién da chon
Dién khang ¢ dang twong ddi co ban cua khang di chon 1a:

X, = X, % . — 0,08.5;: = 0,293

dmK J
Khi ngan mach tai diém N7 trén so do ta ¢ dong ngan mach la:

o _ 20 = 15,014 kA
X, + X, 0073+ 0,293

|N7

Nhu vay khang dién da chon han ché dong ngén mach tai N7 thoa man diéu
kién: In7 < lhncr = 16,136 KA

Vay khang dién da chon dat yéu cau ky thuat.
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_ CHUONG VI .
CHON SO PO VA THIET BI TU DUNG

Dién tr dung 1a mot phan dién ning khong 16n nhung lai gitt mot phan quan
trong trong qua trinh van hanh nha mdy dién, n6 ddm bao hoat dong cua nha may nhu :
chuan bi nhién liéu, van chuyén nhién liéu, bom nudc tuan hoan, quat gid, thip sang,
diéu khién, tin hiéu va lién lac ...

Pién tu dung trong nha may nhiét dién co ban cd thé chia lam hai phan :
- M6t phan cung cap cho cic may cong tac dam bao su 1am viéc caa 10 va tua bin
cac to may.
- Phan kia cung cap cho cac may cong tac phuc vu chung khong lién quan truc tiép
dén 10 hoi va tuabin nhung lai can thiét cho su lam viéc cua nha may.

~ Tachon so do ty diing theo nguyén tac kinh té va dam bao cung cap dién lién tuc,
doi vai nha may dién thiét ké ta dung hai cap dién &p tu dung 6,3 kV va 0,4 kV.

Ngudn cung cp cho hé théng tu dung 13 cac may phat ciia nha may va hé thong.

~ % 3
| H]) |
s T%**W TR

Hinh 19: So dd dién tu dung so bd cua nha may di¢n
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1. Chon may bién ap tu dung cap 1
Céc may nay co nhiém vu nhan dién t1‘1,than,h cai 10,5 kv cung cap cho phu tai tu
dung cap dién ap 6,3 kV phan con lai cung cap tieép cho phu tai cap dién ap 0,4 kV.
Cong suat dinh mirc cua may bién &p tu dung cip 1 dugc chon nhu sau :
S

TDmax

n

Sympr 2 XSy =

Trong d6 : o 12 hé s6 % ty ding
n 1a s6 may phat trong nha may

Stomax 14,85
n

= Syn > = 4,95MVA

Tra tai liéu ta chon may bién ap loai TMHC — 6300 c6 cac thong sé nhu sau

Loai may bién | Uamc | Udmn | Sams | APo | AP
ap (kV) | (kV) | (kVA) | (KW) | (KW)
TMHC-6300 | 10,5 | 6,3 | 6300 8 46,5 8 0,9

Un% | 10%

* Mdy bién dp dw triv : dugc chon phu hop véi muc dich cia chung : may bién
ap du trit chi phuc vu dé thay thé may bién ap cong tac khi stra chira .
Cong suat may bién ap du trit dwgc chon nhu sau :
Sy g > 15, Sromax _ 1,5.—14:’%85 =7,425MVA
n
Tra tai li€u ta chon may bién ap du trir loai TAHC — 10000 c¢6 cac thong s6
nhu sau :

Loai may bién | Uamc | Uamn | Sams | APo | APy
ap (kV) | (kV) | (kVA) | (KW) | (KW)
TJAHC -10000 | 10,5 | 6,3 | 10000 | 12,3 | 85 14 | 0,8

Un% | 10%

2. Chon may bién ap tw dung cap 2
Cac may bién 4p ty dung cap 2 dung dé cung cap dién cho phu tai cip dién ap
0,4 kV va chiéu sang. Cong suét ctia cac loai phu tai nay thuong nhé nén cong
sudt may bién ap thudng duoc chon loai may co cong suit tir 630-1000 kKVA.
Loai 16n hon thuong khong dugc chip nhan vi gia thanh 16n va dong ngén mach
phia 0,4kV I6n.
Cong suat ciia may bién ap tu dung cip 2 dugc chon nhu sau :

Simpa = (10+15)%.STD% = (10+15)%.:Mr:'%85 =(495+7425)kVA

Viy ta chon loai may bién 4p TM-1000 c6 cac thong sb sau :
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Loai may Sams Pién 4p (kV) Toén that (kW) | Un% | 1%
bién ap (KVA) | cubncao | cuonha| AP, A Py
TM -1000 1000 6 0,4 2,1 12,2 55 | 14

3.Chon may cit phia dién ap cao clia may bién ap tw dung cip 1
Chon tuong tu nhu véi may cat cua cap dién ap 10,5 kV da duogc lua chon
trong chuong IV .Tuc 1a loai may cat 8FG10.

Cap Dai lugng tinh toan bai lugng dinh mirc
dién ap Loai :
(kV) ch IN ka ma Cét Idm Icét dm Iddm
(kA) (KA) (KA) Y (kV) | (kA) | (kA) | (kA)
10,5 75,617 | 192,489 | 8FG10 12,5 80 225

3.Chon may cit phia ha ap ciia may bién ap tw dung cap 1

Pé chon may cit dién trong truong hop nay ta tinh dong ngan mach tai thanh
g6p phan doan 6,3 kV ( diém N7) de chon may cit .
Ta c6 so d6 thay thé tinh toan ngan mach nhu sau:

6,3kV

N

Ns
= Xur Xe1
- J
May cat dugc chon theo di€u kién sau:
UdeC 2 Udmmang ; IdeC 2 ICb
I2nh . tnh 2 BN iddm 2 ixk
chm > 17

Trong chuong ngan mach ta tinh duoc dong ngin mach dé chon khi cu dién
mach tu dung 1a : Ins = Ins + Ins = 75,617 KA .

Pién khang ciia hé thong tinh dén diém ngan mach N6 14 :

Xyr =

Pién khang ciia may bién ap tu dung cap 1 1a:

Vay dong ngan mach tai diém N7 13 :
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., S, 100

| = =
X, A3ULX,  +/3.63.1,343

= 6,824 kA

Dong xung kich tai diém ngan mach N7 13 :
i, =~2.18.6824 = 17,37 KA

Ta chon may cat 8BM20 c6 cac thong sb k§y thuat nhu sau :

Loai may lddm Inh/tan
cit | YV Tan(A) 1 Leam (RAY iy | (kavs)
8BM20 | 7.2 1250 25 63 20/4

May cat da chon c6 : Iam = 1250A > 1000A

. qiddm = 63kA >y = 17,37kA
Do vay khong can ki€m tra 6n dinh dong va on dinh nhiét.

4.H¢ Thong Pién Tu Dung Mot Chiéu.

Trong nha may thuy dién hé théng dién ty dung mot chiéu c¢6 nhiém vu dam bao
cung cép dién cho hé théng diéu khién, bao vé role, lién lac... Ngoai ra h¢ théng dién
tu dung mot chiéu con lam nhiém vu 1a nguén du phong cho nha may khi xay ra su )
may phat dirng 1am viéc, nguon dién dy phong lay tir ludi dién dia phuong 35 KV bi
su ¢d va may phat dién dy phong chua hoat dong.

Hé théng dién ty dung mot chiéu str dung dién 4p 220 VDC duogc chinh luu tur
ngudn dién xoay chiéu 380VAC va mot hé théng dc quy du phong 2VDC, 600Ah/1
binh.

e S0 dd hé thong tu dung mot chiéu:

e Lua chon thiét bi mot chiéu.

Céc thiét bi mot chidu nhu dong hd do dién ap, do dong dién, cac bo bién ddi dong
dién, dién ap, cac thiét bi dong cat nhu at to mat, cau chi, day dan, thanh cai duoc lua
chon sao cho phu hop v6i cip dién 4p mot chiéu va dong dién mét chiéu chay trong
mach. Viéc lira chon thiét bi phai dam béo sao cho céc thiét bi 1am viéc véi phu tai dai

han va céc thiét bi dong cat bao vé€ dugc mach dién khi ¢é sy c6 ngan mach xay ra.
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So d6 hé thong tu dung mot chiéu

Ta phan phéi

tr ding Xoay Buong ac quy

Thidt hi kidm tra ie

Bao Ve
nguon Vao

AN
Thanh — P
cai phu . T
nap &c *—
quy ‘
i T

Viéc'a”’m IR RGNS

Dy phong PP1 chiéu PPT chidu Tu diéu Nguon PP 1 chiéu
mav phéat 1 mév phat 2 khién  khdi  dong dang chung
kich tor mav
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KET LUAN CHUNG

Dé thiét ké phan dién trong nha may nhiét dién véi cong suat caa cac to may
va phu tai cac cip dién ap, bang bién thién cong suat phu tai ma dé bai da cho,
em tién hanh thuc hién lan lugt cac bude co ban tir viéc tinh toan can bang cong
Suét, vach ra cac phuong an ndi day cho nha may, tinh toan so sanh kinh té ky

thuat dé tim duoc phuong an ti uu va lua chon cac thiét bi cho nha may.

Phan dién trong nha may nhiét dién ma em vira tinh todn d4 théa man cac yéu
cau cua dé bai, yéu cau vé tinh k§ thuat va tinh kinh té, dam bao do tin cay cung

cap dién cho phu tai cac cap dién ap.
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Lol cam on
Sau 3 thang tim hiéu nghién ctu va duoc sy hudng dan tan tinh cua thay
Nguyén Poan Phong em di hoan thanh d6 an tét nghiép voi dé tai : “Tinh toan
cung cip dién cho nha may nhiét dién” dung thoi gian quy dinh. Tuy nhién do
kién thirc con han hep nén khéng thé tranh khoi nhiing sai x6t trong quéa trinh

lam.

Vi vay em mong céc thay ciing nhu cac ban trong 16p gop v dé dé tai cua em

duogc hoan hao hon

Em xin chan thanh cam on thiy gido Ths.Nguyén Poan Phong da
tan tinh hudn dan giup d& em dé em hoan thanh d6 4n nay. Trong thoi gian
hoc tp tai truong em xin chan thanh cam on tit ca cac thiy co gido trong
bd mon Dién da day dd em dé em c6 duge kién thirc nhu ngdy hom nay.
D6 14 nén tang o ban gilp em thuc hién d6 an tot nghiép ciing nhu 1a cho

codng viéc sau nay.

Em xin chan thanh cam on céc thay !

Hai phong , ngay thang nam 2021
Sinh vién thuc hién

Bui Tién Pat
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TAI LIEU THAM KHAO
.S tay lua chon va tra ctru thiét bi dién tir 0,4 dén 500kV
Tac gia: Ngé Hong Quang. PHBK Ha Noi
. Hé thdng cung cip dién
Tac gia: Tran Quang Khinh
. Ngdn mach trong hé thong dién
Tac gia: GS.TS. La Vin Ut
. Nha may thay dién
TAac gia: - La Van Ut

- Dwong Quoc Thong

- Ngo Van Chuwong
. Thiét ké nha may dién va tram bién ap
Tac gia: PGS - Nguyén Hiru Khai

. Cung cap dién.

GVHD TS: Nguyén Poan Phong SVTH: BUi Tién Pat Lép Dc2101



