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Db an t6t nghiép tap trung vao viée thiét ké nha may nhiét dién ngung hoi, bao gdm cac
noi dung chinh nhu lya chon may phat dién, tinh toan va xac dinh thong s6 ky thuat phu hop
cho timg hang muyc trong hé thong Viéc lya chon méy phat duoc thyuc hién dua trén cac yéu tb
kinh té — ky thuat nhu cong suét to may, chi phi dau tu, van hanh, tiéu hao nhién li¢u, cling nhu
kha ning phéi hop voi hé thong dién hién hiru.

Ngoai ra, d6 4n cling dé cap dén yéu cau dong bo thiét bi nham tao diéu kién thuén loi
cho qua trinh thi céng, van hanh va bao tri hé théng. Vi nhitng dir liéu da cho va yéu cau thiét
ké cu thé, dd an tién hanh chon lya cic t6 may c6 cong sudt phu hop va ap dung nguyén tic
chon may phat tua-bin hoi — pht hop véi dic diém ctia nha may nhiét dién ngung hoi.

Két qua cia d6 an 13 co so ban dau quan trong cho viéc trién khai thiét ké chi tiét, thi
cong va dua vao van hanh mdt nha may nhiét dién dam bdo hiéu qud kinh té — ky thuat va do
tin cdy cao trong cung cap dién.
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LOI NOI PAU

Trong giai doan hién nay, Viét Nam dang nd luc déy manh cong nghi¢p hod, hién dai
hoa va tich cuc hoi nhap vao nén kinh té toan cau véi muc tiéu dén nam 2025 tré thanh nude
cong nghiép. Song song vo1 sy phat trién ciia cac nganh kinh té khac, nganh cong nghiép nang
lugng da c6 nhiing bude tién dang ké, gop phan quan trong vao viéc dam bao ngudn lyc cho
phat trién kinh té - xa hoi.

Trudc sy gia tang manh mé& ctia nhu cau dién nang trong cac linh vuc san xuét, dich vu
va sinh hoat, viéc m& rong va nang cip hé thong dién tro thanh van dé cAp thiét. Kinh & phat
trién, doi séng nhan dan ngay cang dugc cai thién, ddng nghia voi muc tiéu thu dién ngay cang
tang cao, kéo theo yéu ciu vé kha nang dap ing phu tai 16n va on dinh.

Chinh vi vay, viéc ddu tu xdy dung cac nha may dién méi 1a diéu khong thé thiéu. Qua
trinh nay doi héi phai c6 nhimg quyét dinh hop 1y vé& mit kinh té va k¥ thudt trong khau thiét
ké, xay dung va van hanh, nhim dam bao hi¢u qua lau dai cho h¢ théng nang luong quéc gia.
Do d6, d6i véi cac ky su dién, viéc nam viing kién thirc va k§ nang trong thiét ké nha may dién
1a diéu hét suc quan trong dé dam bao céc tiéu chi vé do tin cay, chét luong, an toan va tinh
kinh té trong cung cip dién.

Nhiém vu ctia d6 an thiét ké cua em 13 “Thiét ké phén dién trong nha may di¢n kiéu “Nhiét
Pién Ngung Hoi”. Vi nhitng kién thirc dugc hoc ¢ trudng, duoc sy hudng dan tan tinh cta
gido vién hudng din va cac thay con trong khoa dén nay em da hoan thanh nhiém vu thiét ké.

Vi thoi gian va kién thitc ¢6 han, chic han d6 an khong tranh khoi nhimg sai sot, kinh
mong céc thay cd giao gop ¥, chi bao dé em hoan thién kién thirc ctia minh.

Cudi cing em xin chan thanh cam on cac thiy PGS.TS Ngb6 Van Dudng da truyén thu
kién thirc cho em dé em c6 diéu kién hoan thanh nhiém vu thiét ké trong dd an nay.

Da Ning, ngay 10 thang 06 nim 2025
Sinh vién

Ho Ngoc Chwong
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LOI CAM DOAN

Em xin cam doan rang toan bd ndi dung trong dd 4n tbt nghiép nay la két qua nghién
ctru va thyc hién cia chinh em dudi sy huéng dan cia giao vién huéng dan. Cac s6 liéu, két
qua va tai liéu trich dan trong do an déu duoc ghi 16 ngudn gdc va trung thuc.

Em hoan toan chiu trach nhi¢m trudc nha truong veé tinh chinh xac va trung thyc ctua
ndi dung trong d6 an nay.

Sinh vién

H6 Ngoc Chwong
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MO PAU

Trong bdi canh nen kinh té khong ngung phat trién, nhu cau tiéu thu dién nang ngay cang
tang cao, kéo theo yéu cdu cép thiét vé viéc dau tu va phat trién cac ngudn phat dién on dinh,
hiéu qua. Trong do, nha may nhiét dién ngung hoi la mot trong nhing loai hinh nha may duoc
sir dung phd blen nh¢ khaning phat cong suit 16n, van hanh 6n dinh va phi hop véi dic diém
hé thong dién quoc gia.

D6 an tot nghiép dugc thyc hién nham gitp sinh vién hé thdng héa kién thirc di hoc, van
dung vao viéc giai quyét mot bai toan thyc té — thiét ké nha may nhiét dién ngung hoi, tap trung
vao noi dung lra chon may phat dién. Qua do, sinh vién c6 diéu kién tiép can voi tu duy thiét
ké hé thong dién cong nghiép quy moé 16n, déng thoi ning cao ky ning tinh toan, phan tich va
lwa chon thiét bi dién phu hop vé ca mit ki thuat 13n kinh té.

Muc tiéu cta dé tai: Hiéu 16 nguyén ly 1am viéc, ciu tao va dic diém van hanh cia may
phat dién trong nha may nhiét dién.Tinh toan va lya chon duge may phat dién phu hop véi yéu
cau cong suit, dién ap va tinh chat cua nha may ngung hoi.Pam bao cic yéu cau k¥ thuat, an
toan va hiéu qua kinh té trong thiét ké.Rén luyén k¥ niang 1am viéc doc lap, khai thac tai liéu
chuyén nganh va trinh bay ban v&, thuyét minh moét cach khoa hoc.

Pham vi nghién ctru: D6 an tap trung cha yéu vao phan thiét ké va lya chon may phat dién
trong nha may nhiét dién ngung hoi, khong di sau vao cac phan cong nghé 10 hoi hay hé thong
nhiét dong khéac.

Déi tugng nghién ctru: Cac loai may phat tua-bin hoi, thiét bi dién str dung trong nha may
nhiét dién, v6i yéu cau phii hop yéu cau thiét ké va diéu kién van hanh tai Viét Nam.

Dd an sir dung phuong phap nghién ciru tai lidu két hop voi phén tich ky thuat, so sanh
lwa chon phuong an dya trén céc tiéu chi k¥ thuat va kinh té. Cac thong sb ky thuat duogc tra
clru tir cac tai lidu chuyén nganh, tiéu chuén thiét ké va so tay ky thuat dién.

Db 4n gém cac chuong chinh nhu sau:

+ Chuong 1: Can bang cong suét, dé xuat phuong an

+ Chuong 2: Chon méy bién ap, chon khang dién phan doan, tinh t6n that dién ning

+ Chuong 3: Tinh toan ngén mach, tinh xung di¢n va dong dién lam viéc tinh toan

+ Chuong 4: Tinh toan so sanh kinh té chon phuong an t6i wu

+ Chuong 5: Tinh chon khi cy dién va céc phén c6 dong dién chay qua

+ Chuong 6: Tinh chon so d0 ty dung trong nha may dién
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CHUONG 1. CAN BANG CONG SUAT, PE XUAT PHUONG AN TiNH TOAN

1.1. Chon may phat dién
+ Nhiém vu thiét ké: Thiét ké phan dién trong Nha may: NHIET PIEN NGUNG HOI, Cong
suat: 250MW, gém c6: 5 t6 may, moi t6 may SOMW.TLTK [1]: Theo phu luc Il trang 111, ta
chon dugc may phat dién theo bang 1.1 )
Bang 1.1:Cac tham so chinh cua may phat dién

Théng s6 dinh mirc Pién khang twong doi

Loai may phat n S P U | cos@
[v/ph]| [IMVA]| [MW]| [KV]

2 9

Xd

Xd Xd

TBp —50-3600 | 3600 [ 62,5 50 10,51 0,8 |0,1336| 0,1786| 1,4036

Nhu vay, cong suat dat toan nha may la:

Snm =5 x62,5=312,5 [MVA]
1.2. Tinh toan phu tii va cin biang cong suit:

Vi€e tinh toan can bépg cong suat giup xdy dung @6 thi phu tai téng,,ttr dé xac dinh cong
suat can thiét cho tirng cap di¢n ap theo thoi gian va dé xuat phuong an néi day hgp ly cho nha
Ilnglyl Phu tii cip dién ap may phat (10,5 KV):

Cong suit cuc dai Pmax = 100 MW.
Hé s cong suat cos = 0,85.

Db thi phu tai hinh 1

P
100

10

40

4 - 12 15 20 24

Hinh 1.1. Do thi phu tdi ¢ cdp dién dp mdy phat
Cong suit phu tai cdp dién 4p may phat duoc tinh theo cong thirc sau:

P
Syp(t) = PY%—imax (1.1)
COSQyr

Trong do:
Sur(t): 14 cong suét phu tai cap dién ap may phat tai thoi diém t.
P%: 13 phan trim cong suét phu tai cdp dién ap méy phat.

Purmax, cour: 1a cong suat cuc dai va hé s6 cong suat phu tai cap dién ap may phat.

Trang 1



Ap dung cong thire (1.1) két hop véi hinh 1.1, ta c6 bang phan b cong suat phu tai cip dién
ap may phat nhu bang 1.2:

t(h) 0.4 4.8 8.16 | 16.18 |18.24
P% 70 80 100 80 70
Sur(t) [MVA] [90,588 | 103,529 | 129,412 | 103,529 | 90,588

Bdng 1.2 Phdn bo céng sudt theo thoi gian ciia phu tdi ¢ cap dién dp mdy phat

Cong suét cuc dai: Sypmayx = 129,412 [MVA]
Cong suit cuc tiéu: Sypmm = 90,588 [MVA]
1.2.2. Phu tai cAp dién ap trung (35 KV):
Cong suit cuc dai Pmax = 80 MW.

He¢ s6 cong suat cosp = 0,8
Do thi phu tai hinh 2

4 B 12 16 20 24

Hinh 1.2 P6 thi phu tdi & cdp dién dp trung

Cong suat phu tai cp dién ap trung dugc tinh theo cong thirc sau:

Syr(0) = P%m (1.2)
cO

uT
Trong do:
Sut(t): 1a cong suat phu tai cdp dién ap trung tai thoi diém t.
P% la: phan tram cong sut phu tai cip dién 4p trung theo thoi gian.
PUTmax, cOQuT: 12 cong sudt cuc dai va hé sb cong suét phy tai cip dién ap trung

Ap dung cong thire (1.2) két hop véi hinh 1.2, ta c6 bang phan b cong suat phu tai cip dién
ap trung nhu bang 1.3:

t(h) 0.4 | 4.16 |16.20 |20.24
P% 80 100 90 80
Sur(H) [MVA] | 80,000 | 100,000 | 90,000 |80,000

Bdng 1.3 Phdn b6 céng sudt theo thoi gian ciia phu tdi ¢ cdp dién dp trung
Cong suét cuc dai: Sypmax = 100 [MVA]
Cong suit cuc tiéu: Syrmin = 80 [MVA]

Trang 2



1.2.3. Phu tai cAp dién ap cao (110 KV):
Cong sudt cuc dai Pmax = 30 MW.
Hé s6 cong suat cosp = 0,8

Db thi phu tai hinh 3

P ]
100

a0

60

40

20

4 8 12 14 o 24

Hinh 1.3 Dé thi phu tdi & cdp dién dp cao

Cong suit phu tai cip dién ap cao dugc tinh theo cong thirc sau:

P
Syc(t) =P% COUSC;ZX (1.3)
C
Trong do:
Suc(t): 1a cong suat phu tai cap dién 4p cao tai thoi diém t.
P% la: phan trim cong suét phu tai cap dién 4p cao theo thoi gian.
PUcmax, COQuc: 13 cong suat cuc dai va hé sb cong suat phu tai cap dién ap cao

Ap dung cong thire (1.3) két hop vé6i hinh 1.3, ta c6 bang phan bd cong suit phu tai cip
dién ap cao nhu bang 1.4:

t[h] 0+12 12+16 1624
P% 100 80 60
Suc(t) [MVA] 37,500 30,000 22,500

Badng 1.4 Phdn b6 céng sudt theo thoi gian ciia phu tdi ¢ cap dién dp cao

Cong suit cuc dai: Sycmax = 37,5 [MVA]
Cong suit cuc tiéu: Sycmin = 22,5 [MVA]

1.2.4. Cong suit ty dung ciia nha may:
Phu tai ty dung cua nha may dugc xac dinh theo cong thuc sau:

S, () = .Sy, {0,4 + 0,6.5;—(0) (1.4)

NM
Trong do:
Sw(t): 14 cong suét ty dung ctia nha may tai thoi diém t.

o la h¢ s0 tu dung cua nha may, a = 5%.
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Sr(t): 13 cong suét phat cia nha may tai thoi diém t.

Snm: 14 cong sudt dit ciia nha may, Snm = 312,5 [MVA]

Ap dung cong thirc (1.4) ta co cong suit ty dung cua nha may tai moi thoi diém t déu cuc

dai:

Trong do:

Sk(t) = Snm =312,5 [MVA]
Nhu vay:
Std(t) = Stamax = 0.Snm = 0,05 x 312,5 = 15,625 [MVA] (1.5)

1.2.5. Céng suét du trir cia toan hé thong:

Cong cuét du trit cia toan hé thong (ké ca nha may dang thiét ké) duoc xac dinh theo cong
thirc sau:

SdtHTz, =Squr T Sanm

Sye =S4 %-Syry =5 %.2000=100 [MVA]

S

SNM_(

dNM SN 25

SUF max

+S

=321,5—(129,412+37,5+100+15,625)
=29,963

Vay Sgeurs = 100 4+ 29,963 = 129,963 [MV A]
1.2.6. Bang tong hop phan bd cong suit trong toan nha may:

UC max + SUT max + Std max )

Qua tinh toan & trén, ta 1ap duoc bang s liéu can bang cong suat ciia toan nha may theo thoi
gian trong mot ngay, nhu bang 1.5.

t(h) 0+-2 | 2+4 46 6+-8 | 8+-10|10+12|12+14|14+-16| 1618 | 18+-20| 2022|2224
[;IIJ:](L)] 90,588 | 90,588 | 103,529( 103,529/ 129,412| 129,412| 129,412| 129,412| 103,529| 90,588 | 90,588 | 90,588
Sur(t)

[MVA] 0 0 100 100 100 100 100 100 90 90 80 80

Suc(t)

[MVA] 37,5 37,5 37,5 37,5 37,5 37,5 30 30 22,5 22,5 22,5 22,5
[s/;dég] 15,625 | 15,625 | 15,625 | 15,625 | 15,625 | 15,625 | 15,625 | 15,625 | 15,625 | 15,625 | 15,625 | 15,625
ﬁs[[‘)]tg} 223,713|223,713|256,654| 256,654| 282,537| 282,537|275,037| 275,037| 231,654| 218,713| 208,713| 208,713

SnMm
[MVA] 312,5 | 312,5 | 312,5 | 312,5 | 312,5 | 312,5 | 312,5 | 312,5 | 312,5 | 312,5 | 312,5 | 312,5
[13;521 88,787 | 88,787 | 55,846 | 55,846 | 29,963 | 29,963 | 37,463 | 37,463 | 80,846 | 93,787 | 103,787| 103,787

Bdng 1.5 Phdn bé cong sudt ciia toan nha mdy

Trong d0, Sm(t) 1a cong suét thira ma nha may c6 thé phat vé hé thong tai thoi diém t.
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S =Sy — 2.5, (1.7)

Tir bang 1.5, ta nhan thiy trong diéu kién 1am viéc binh thuong nha may dién phat da cong
suat cho phu tai & cac cap dién ap va con thira mot lugng cong suat c6 thé dua Ién hé thong
trong tat ca cac thoi diém trong ngay. Do d6 nha may c6 kha nang phat trién phu tai & cac cap
dién ap.

1.2.7. Do thi phan bo cong suat ciia toan nha may:
Tir bang 1.5 ta v& d6 thi phu tai tong cua toan nha may theo cong suit toan phan hinh H 1.4
DO TH] PHU TAI TONG CUA TOAN BO NHA MAY

[ - - > - - > -» < -s . — -

i [ I - 1 ¢

»
R
—
4

- SUR L - e i1 — Sy — S50 e GNM e 5

Hinh 1.4 P6 thi phu tdi tong ciia nha may
Véi S,4 : duong dic tinh cong suét ty ding
Syr : dudng dic tinh cong suat cap dién ap may phat
Syr : duong dic tinh cong suét cap dién ap trung
: dudng dic tinh cong suit tong phu tai
Sy, @ duong ddc tinh cong suat thira

1.3. Pé xuit phwong an thiét ké

- Chon so 0 ndi dién chinh ciia nha may la mgt khau quan trong trong qua trinh tinh toan
thiét ké nha may dién. Vi vay can nguyén ctru ky nhiém vu thiét ké, nim viing cac s0 li¢u ban
dau. Dya vao bang 1.5 va cac nhan xét tong quat, ta tién hanh vach cac phuong an ndi day c6
thé. Cac phuong an dua ra phai dam bao cung cap dién lién tuc cho cac ho ti€u thu, phai khac
nhau vé cach ghép nbi cac may bién ap véi cac cap dién ap, vé s6 lugong va dung luong cua may
bién ap, vé s6 luong may phat dién ... So d6 nbi dién gitta cac cap dién ap phai dam bao cac
yéu cau k¥ thuat sau:

- Vé k¥ thuat

e Dam bao an toan cung cip dién theo yéu cau.
e Dam bao an toan cho ngudi va thiét bi.
- Vé kinh té
e Vén dau tu it.
e D¢ van hanh thay thé, lép dat, stra chira.
e C6 kha nang phat trién vé sau.

- Chon so dd nbi dién chinh ctia nha may 1a mot khau quan trong trong qué trinh thiét ké nha

may dién. Cac phuwong an dua ra phai dam bao cung cap dién lién tuc cho cac ho tidu thy va
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phai khac nhau vé cach ghép ndi may bién ap véi cac cip dién ap vé sd luong va dung luong
clia may bién ap vé sb luong may phat dién nbi vao thanh gop dién 4p may phat, s6 may phat
dién ghep voi bo may bién 4p.

- Khoéng nbi nhiéu bo may phat dién v6i mot may bién ap vi cong sudt ciia mot bo nhu viy s&
16n hon du trit quay cua hé théng.

- Ca phia cao ap va trung ap déu co trung tinh ndi dat truc tiép nén ta sir dung may bién ap tur
ngau dé lién lac.

- Cong suat mdi bo may phat - may bién ap khong duogc 16n hon dy trit quay cta hé théng

Sau= 5% .2000 = 100 [MVA].

- Chi ndi b may phat - may bién 4p hai cudn day vao thanh gop dién 4p nao ma phu tai cuc
t1eu & d6 16n hon cong suit cta bd nay, co nhu vdy moi tranh dugc truong hop lic phu tai cuc
tiéu, bo nay khong phat hét cong suat hodc cong suit phai chuyen qua hai lan may b1en ap lam
tang ton hao va gy qua tai cho may bién 4p ba cudn day. Dbi voi may bién 4p tu ngdu lién lac
thi khong can diéu kién nay.

- Thanh phan phén trim cong suat phu tai cAp may bién 4p may phat so v4i cong sudt ctia toan
nha may:

Surmax 129,412

100 = —-—=.100 = 41,4129
Snm 312,5 %

SUF% =

- ViSyr% = 41,412% = 15% nén ta s dung so db thiét bi phén phéi cap UF
- Tur yéu cau k¥ thuét trén, ta vach ra mot s6 phuong &4n noi dién chinh cho nha may nhu sau:
1.3.1. Phuong anl:

1.3.1.1. Mo ta phuwong an :

- So d0 nbi dién gdm 3 thanh gbp cap dién ap cao (110kV), cap dién ap trung (35kV), cip dién
ap may phat (10,5kV)

- Bén may phat F1, F2, F3, F4 ndi v6i thanh gop 10,5kV 1di ndi vao 2 may bién ap lién lac
B1 va B2

- T may bién ap lién lac B1, B2 ndi véi thanh gop 110kV va 35kV

- B6 may phat F5 ndi v6i may bién ap B3 1i ndi vao thanh gop cip dién ap trung (35kV).

- Hé théng duoc ndi vai thanh gop 110kV bang duong day kép

110k 35k

B1 B2 B3
10,5kV
F1 F2 F3 F4 F5

Hinh 1.5 So d6 néi dién phwong dn I

1.3.1.2. Uu diém
-So dd dam bao su lién lac giira cac cap dién ap va giita nha may vai hé thong.
-S6 lugng may bién ap it.
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- Kinh phi dau tu 13p may bén thanh gbp cip dién ap trung re.

1.3.1.3. Nhuge diém, , ‘

- SO lugng may phat noi vao thanh gép cap dién 4p may phat nhi€éu nén thanh goép s& phirc tap.
1.3.2. Phwong an II

1.3.2.1. Mo ta phwong an

So dd nbi dién gdm 3 thanh gbp cap dién ap cao (110kV), cip dién 4p trung (35kV), cip dién
ap may phat (10,5kV).

Bén may phat F2, F3, F4, F5 nbi v6i thanh gop 10,5kV rdi nbi vao 2 may bién ap lién lac
B2vaB3.

Tir may bién ap lién lac B2, B3 ndi véi thanh gop 110kV va 35kV.

Bo may phat F1 ndi v6i may bién ap B1 rdi ndi vao thanh gop cp dién ap cao (110kV).
Hé théng duoc ndi voi thanh gop 110kV bang dudng day kép

110k 35kV

B1 B2 B3
105KV
F1 F2 F3 F4 F5

Hinh 1.6 So' do6 néi dién phwong én Il

1.3.2.2. Uu diém

- So d6 dam bao sy lién lac gitta cac cap dién 4p va giita nha may v6i hé thong.
- S6 lwong may bién ap it.

1.3.2.3. Nhuoc diém

— Vi td may duogc ndi vao thanh gdp cap dién ap cao nén chi phi s& cao hon

— S6 lugng may phat ndi vao thanh gop cap dién ap may phat nhiéu.

1.3.3. Phwong an III:

1.3.3.1. Mo ta phuong an:

So dd nbi dién gom 3 thanh gbp cap dién ap cao (110kV), cap dién 4p trung (35kV), cip dién
ap may phat (10,5kV).

Bdén may phat F1, F2, F3 ni véi thanh gop 10,5kV roi ndi vao 2 may bién ap lién lac B1 va
B2.

Tir may bién ap lién lac B, B2 nbi véi thanh gop 110kV va 35kV.

B§ may phat F4 n01 vGi may bién ap B3 r01 noi vao thanh gop cap dién ap trung (35kV).
B0 may phat F5 n01 v6i may bién ap B4 rdi ndi vao thanh gop cép dién ap trung (35kV).
Hé thong duge ndi v6i thanh gop 110kV bang duong day kép
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110kV 35kV

10,5kV

© © © © ©

F1 F2 F3 F4 F5

Hinh 1.7 So dé néi dién phwong én 111
1.3.3.2. Uu diém:
— So dd dam bao su lién lac gitra cac cap dién ap va giita nha may voi hé thong
— MBA néi vao thanh gop cip dién ap trung nén gia thanh MBA va céc thiét bi sé it ton kém
hon so v6i bén cao ap
— S lugng méy phat ndi vao thanh gbp cap dién 4p may phat it nén thanh gop don gian
1.3.3.3. Nhuoc diém:
— S6 lugng MBA nhiéu dan dén von dau tu ting, mit bang phan b thiét bi ngoai troi 16n
— Do lap dat bén thanh gop cip dién ap trung nhiu nén sé gy t6n that cong suat nhiéu
1.3.4. Phuwong an IV:
1.3.4.1. Mo ta phuwong an:
- So d6 ndi dién gdom 3 thanh gop cap dién ap cao (110kV), cap dién ap trung (35kV), cip dién
ap may phat (10,5kV).
- B6n may phat F3, F4, F5 ndi voi thanh gép 10,5kV rdi ndi vao 2 may bién ap lién lac B3 va
B4.
- T may bién ap lién lac B, B2 nbi véi thanh gop 110kV va 35kV.
- B0 may phat F1 n01 vGi may bién ap Bl r01 noi vao thanh gop cap dién ap cao (110kV).
- B0 may phat F2 n01 v6i may bién ap B2 rdi ndi vao thanh gop cp dién ap cao (110kV).
- Hé théng duoc ndi vai thanh gop 110kV bang duong day kép

110kY 35kV

B1 B2 B3 B4
10,5k

290

F1 F2

Hinh 1.8 So dé néi dién phwong dn IV

1.3.4.2. Uu diém:
— So dd d¢am bao sy lién lac gifta cac cap dién ap va giita nha may voi hé thong
— S0 luong may phat noi vao thanh gop cap di€n 4p may phat it nén thanh gép don gian
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1.3.4.3. Nhuge diém:

- S6 lwong MBA nhiéu dan den mit bang phan phéi thlet bi ngoai troi 1on

- S luong MBA bén phia cip dién ap cao nhidu nén tén kém vé mit kinh t& hon bén cip dién
ap cap trung.

1.3.5. Phuwong an V:

1.3.5.1. M0 ta phuong an:

- So dd ndi dién gdm 3 thanh gop cap dién ap cao (110kV), cap dién 4p trung (35kV), cip dién
ap may phat (10,5kV).

- Bbn may phat F2, F3, F4 ni voi thanh gop 10,5k V rdi nbi vao 2 may bién 4p lién lac B2 va
B3.

- T may bién ap lién lac B2, B3 ndi véi thanh gop 110kV va 35kV.

- B may phat F1 n01 v6i may bién ap Bl r01 noi vao thanh gop cap dién &p cao (110kV).

- B0 may phat F5 n01 v6i may bién ap B4 r6i ndi vao thanh gbp cip dién ap trung (35kV).

- Hé théng duoc ndi voi thanh gdp 110kV bang duong day kép

110KV 35KV
|
@31 B2 B3 @54
10,5kV
© © O © @
F1 F2 Fa F4 F5

Hinh 1.9 So' do6 néi dién phwong dn V

1.3.5.2. Uu diém:

— So dd dam bao su lién lac gitra cac cap dién ap va giita nha may voi hé thong

— MBA nbi vao thanh gop cip dién ap trung nén gia thanh MBA va céc thiét bi sé it ton kém
hon so vé1 bén cao ap

— S6 lugng may phat ndi vao thanh gop cap dién 4p may phat it nén thanh gop don gian
1.3.5.3. Nhuoc diém:

— S6 lugng MBA nhiéu dan dén von dau tu ting, mat bang phan bé thiét bi ngoai trdi 16n
1.4. Phén tich lya chon phwong 4n tinh toan:

Do cong sut phu tai cap dién ap trung tai thoi diém nho nhat la 80 MW ma cong suat phat
ciia mot may phat 1a 46,875 MW ( sau khi da trir di cong sudt ty dung) thi ta thdy cac phuong
an c6 hai may phat dugc nbi n01 v6i may bién ap rdi ndi 1én thanh gop cap dién ap trung (35kV)
s& tao nén mot luong cong suat du thira. Ttr d6 s€ dua qua may bién ap lién lac rdi dua 1én hé
théng. Qua trinh ndy s& lam ting ton that cong sudt 16n trén ludi dién. Cho nén ta loai 2 phuong
an do 1a phuong an III, IV.

Tiép dén xét phwong an I va II, ta thdy 2 phuong an duoc bd tri so dd twong ddi gibng nhau.
Nhung vé mat kinh té thi phuong an I s& it hon so v6i phuong an II.

Vay nén ta chon 2 phuong an I va V dé tinh toan thiét ké
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CHUONG 2. CHON MAY BIEN AP, TINH TON THAT PIEN NANG
2.1. Chon may bién ap

May bién ap 1a mot trong nhimng thiét bj chinh trong nha may dién, voi Vén dau tu chiém ty
trong 16m trong tong murc dau tu xay dung nha may. Do do, viéc Iya chon sd luong may bién ap
ciing nhu cong suat dinh mtc cua chung can duogc can nhic ky ludng. Cong suat may bién ap
phai dam bao du kha nang cung cap dién cho phu tai khong chi trong dleu kién van hanh binh
thudng ma con trong cac tinh hudng sy ¢, nham dam bao tinh lién tuc va 6n dinh ctia hé thong
dién.

Ché d6 1am viéc dinh mirc ctia may bién ap phu thudc chit yéu vao diéu kién nhiét do moi
truong xung quanh. Tuy nhién, do cic nha san xuat ¢ thé ché tao may bién ap theo tiéu chuan
khi hau cu thé tai dia diém lép dat, nén trong qua trinh thiét ké thuong khong can hiéu chinh
cong suit theo nhiét d6 mai truong.

2.1.1. Phwong anl

—  So d0 ndi dién phwong an I:

110k 35kV
|
B1 B2 @Bﬂ
10,5kV
QOO O @
F1 F2 F3 F4 F5

Hinh 2.1. so do6 néi dién phwong dn [

2.1.1.1. Chon may bién ap
- Chon may bién ap lién lac B1,B2: , ‘
May bién &p nay 1a may bién ap ba pha ba cudn day , cong suat dugc chon theo dicu kién:

1
S gt =Smp2 = Sgmp 2 E Simax (2.1)

Trong do:

S e =D Samri =2 Sakimae “Stpmin =4%(62,5- )-90,588= 146,912 [MVA ]

1 1

2 2 15,625
5

Sdm Fi ¢ cong suat dinh mtrc cua may phat
Std max Fi* €ONg suat tu dung

SUF min - €ONg sudt nho nhit ciia phu tai dia phuong

S st =Sem > %x 146,912 =73,456 [MVA|

Nhu vay, cong suat cia may bién 4p lién lac Biva Bg la:
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SdmB1 = SdmB2 = 73,,456 [MVA]

Tra sach “Thlet ké Nha may dién” ciia PGS Nguyén Hiru Khai. Trang 150 ta chon may bién ap
¢6 cac thong sd sau:

Bign ap cuon AP (KW) Un% y
Loai S day Gia
MBA [MVA] L% [ty dong]
ty dong
c |1 |1 |apy|APNC | APNC | APNT 1o r lcp TR
TATH 80 115(38,5[11|102| 195 390 195 (10,5 17 | 6,5 | 0,6 32
Bang 2.1 Thong s6 may bién ap lién lac B1,B2 phuong 4n I
- Chon may bién ap cho B3:
Samp3 = Samrs = 62,5 [MVA]
A Gia
- Bienap cuon |\ p ey Un% q
Loai day L% [ty
MBA | [MVA] | dong]
C T |H APo | APncn |C-T |C-H|T-H
T 63 [38,5]-110,5( 60 280 - (95 - 103 24

Bang 2.2 Thong s6 may bién ap B3 phuong an I

2.1.1.2. Kiém tra qua tii may bién ap da chon ciia phwong 4n I:
2.1.1.2.1. Kiém tra qua tai binh thwong:

Cong suat dinh mtic cia cac may bién ap B1, B2, B3 dugc chon 16n hon cong suit tinh toan
nén khong can kiém tra qua tai binh thudng.
2.1.1.2.2. Kiém tra qua tai sy c6:

a. Xét sw cé mdy bién dp noi bj:
Su ¢d b Fs-Bs, diéu kién kiém tra:

2. k(sqgc SdeZ = SUTmaX (2-1)

Co:

+ k5 = 1,4 vi may bién ap Bz 1a may bién ép 3 pha 3 cudn day
=80 [MVA]

- 2. ka% I<cl' SdeZ

+ SUTmax =100 [MVA]

Tacod 224> 100 [MVA]. Nhu vay, diéu kién (2.1) thoa man. Do d6 may blen ap da chon
thoa man diéu kién lam viéc trong truong hop qua tai binh thuong va qua tai su cb.

b.  Truong hop su c6 MBA 3 pha 3 cuén day lién lac:

Gia sur sy ¢6 may bién 4  ap By thi may b1en ap B con lai v6i kha nang qué tai su ¢6 cho phép
phai cung cap du cong suat cho phu tai cap dién ap trung lac cuc dai. Nghia 1a:

+ SdeZ
=2.1,4.80 = 224 [MVA]

K&t SamB2 = SuTmax — Sks—s (2.2)
Co:
+k5§ = 1,4 vi may bién 4p B, 1a mdy bién 4p 3 pha 3 cudn day
+ Samps = 80 [MVA]
- k. Sgmp2 = 1,4.80 = 112 [MVA]
+ Syrmax= 100 [MVA]
+ Sks_B3 = SamFs — Stdmaxrs = 62,5- —— = 59,375 [MVA]
~ SuTmax — SFs_pa = 100 59,375 = 40,625 [MVA]
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Taco 112 > 40,625 [MVA]. Nhu viy, diéu kién (2.2) thoa man. Do d6 cac may blen ap
da chon thoa man diéu kién lam viéc trong truong hop qua tai binh thuong va qua tai su cb.
2.1.2. Phwong an V

—  So d0 ndi dién phwong an V:

110KV 35KV
|
@31 B2 B3 @54
10,5kV/
© © 0 O &
F1 F2 F3 F4 F5

Hinh 2.2 So d6 nbi dién phuong an V

2.1.2.1. Chon may bién ap
- Chon méy bién ap lién lag B2,B3: ’ ‘
May bién &p nay 1a may bicn ap ba pha ba cudn day , cong suat dugc chon theo dicu kién:
1
Sde2 :Sde3 :Sde 2 5 'Sthmax (2' 1)

Trong do:

: : 15,625
Sthmax :Z Sdei _Z StdFimaX -SUFmin :3 X(62’5_

1 1

)-90,588= 87,537 [MVA |

SamFi : cong suat dinh mirc cia may phat
Std max Fi: cong suat ty dung

SUFmin : cOng suat nho nhét ctia phu tai dia phuong

1
S g1 =Samm > 5 —x 87,537 =43,71[MVA]
Nhu vay, cong suat ciia may bién ap lién lac B2 va B3 1a:
SdmB2z = SdmB3z = 43,77 [MVA]

Tra sach “Thlet ké Nha may dién” ciia PGS Nguyén Hiru Khai. Trang 150 ta chon may bién
ap co cac thong sd sau:
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Dién 4p cudn Gia

! AP [KW] Un% q

Loai S day 1% [ty

MBA | IMVA] °’%| dong]
c |T |u |ap,|APNe | APne FAPNT Ao p ey | ToH

TITH | 63 |115|38.5] 11| 87| 145 | 290 | 145 |105] 17 | 65 |07] 26

Bang 2.3 Thong s6 may bién ap lién lac B2, B3 phuong 4n V

Chon may bién ap cho B1:
SdmB1 = SdmF1 = 62;5 [MVA]
A s A Gia
, S bienap cuon | b rew Un% 7
Loai day L% [ty
0/0 A
MBA | IMVA] dong]
C T |H APo| APnen |C-T |C-H|T-H
TPILIH 63 115 -1105( 73 245 - 110,5] 15 | 0,6 25
Bang 2.4 Thong s6 may bién ap lién lac B1 phuong an V
Chon may bién ap cho B4:
SdmBa = Sdmps = 62,5 [MVA]
A A Gia
‘ q D1¢An ap cugn AP [KW] Un% 7
Loai day L% [ty
0/0 A
MBA | [MVA] dong]
C T |H APo| APncyg |C-T |C-H|T-H
TALL 63 38,51 - | 10,5 | 60 280 - 195 - 03| 24

Bang 2.5 Thong s6 may bién ap lién lac B4 phuong an V

2.1.2.2. Kiém tra qua tai may bién ap da chon ciia phwong an V:
2.1.2.2.1. Kiém tra qua tai binh thuong:

Cong suit dinh ml'xg cua cac may bién ap B1, B2, B3, B4 dugc chon 16n hon cong sudt tinh
todn nén khong can kiém tra qua tai binh thuong.

2.1.2.2.2. Kiém tra qua tai sw cd:
a. Xét sw cé may bién ap néi bo:
Su ¢ bo Fs-Ba, diéu kién kiém tra:
2. ka% SdeZ = SUTmaX (2-3)
Co:
+kgt = 1,4 vi mdy bién 4p B 1a may bién ap 3 pha 3 cudn day
+ Sde3 63 [MVA]
2kgt- Samps = 2.1,4.63 = 176,4 [MVA]
+ SUTmaX =100 [MVA]
Tacd 176,4 > 100 [MVA]. Nhu viy, diéu kién (2.3) thoa man. Do d6 may blen ap da chon
thoa man diéu kién lam viéc trong truong hop qua tai binh thuong va qua tai sy cb.
b. Truong hop sw cé6 MBA 3 pha 3 cudn day lién lac:
Gia sir su ¢b may bién ap B2 thi may bién ap B3 con lai v6i kha ning qua tai su ¢b cho phép
phai cung cap dui cong suat cho phu tai cp dién ap trung luc cyc dai. Nghia 1a:
kgt- SamB3 = SuTmax — Srs-Ba (24)
Co:
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qt = 1,4 vi may bién 4p B 1a may bién ap 3 pha 3 cudn day
+ Sde3 63 [MVA]
+ Syrmax= 100 [MVA]
+ SFs—B4 = SamFs — Stdmaxrs = 62,5- =59,375 [MVA]
— SUTmax — Srs_p3 = 100 — 59,375 = 40,625 [MVA]
— K. Samps = 1,4.63 = 88,2 [MVA]

Tacod 88,2 >40,625 [MVA]. Nhu viy, diéu kién (2.4) théa man. Do d6 cic may blen ap
d3 chon thoa man diéu kién lam viéc trong truong hop qua tai binh thuong va qua tai sy cd.
2.2. Tinh ton that dién niang trong cac may bién ap

15,625

2.2.1. Phuwong an I

2.2.1.1. Pinh ché d@$ van hanh
_ Cho may phat F5 phat cong suat dinh mirc va cac may phat F1,F2, F3, F4 phét theo yéu
cau cua phy tai ] ] ]
2.2.1.2. Tinh ton that dién ndng trong may bién ap noi bg Bs:
Tén that dién nang qua may bién 4p B3 1a: (Gia sir Fs-B3 ludn phat cong suat & ché do dinh
muc de don gian vi¢c dieu chinh)
AAgs = AP,.t + APy, (;;jn—3;)2.t 2.5)

Trong do:
+ AP,: Ton that khong tai cua may bién ap.
AP, = 60 [KW]

+ t: Thoi gian 1am viéc cia may bién ap trong nam.
Vi trong thiét ké khong dé cap dén thoi gian gian doan, khong 1am viéc ctia nha may nén
ta mac dinh may bién ap lam viéc quanh nam.
Do d6: t=8760 [h]
+APy: Ton that c6 tai (ton that ngan mach) cia méay bién ap.
APy = 280 [KW]

+ Smax: COng suat cuc dai qua may bién ap.
15,625

Smax = SF5-B3max = SdmFs — StdmaxFs = 02,5 - = 58,594 [MVA]

+ Samp3: COng suat dinh murc cia may bién ap B3.

Sampz = 63 [MVA]

Vi may bién ap B; ludn 1am viéc v6i cong suat truyén tai qua no 1a
Smax=38,594 [MVA] nén: t = 8760 [h].
Vay AAgs = 60.8760 + 280 . ()2 . 8760 = 2647316,394 [kWh]
2.2.1.3. Tinh ton thit dién ning qua may bién ap lién lac 3 pha 3 cudn diy B1, B2
— Vi hai may bién ap B1, B2 1a hai may bién ap 3 pha 3 cudn diy gidng nhau van hanh song

song va do thi phu tai cua ta 1a do thi bac thang nén ta sir dung cong thirc (2.6)

2 2 2
1 Sic Sit Sin
AABI,BZ = nApot + EE 'APNC + S 'APNT + S 'APNH 'ti

dmB dmB dmB

Trong do :
- nla sd may bién ap 1am viéc song song
- ScS4,S,; 1a cong suit qua cudn cao, cudn trung, cudn ha ciia n may bién ap 3 pha 3
cudn day
- UPy Py Py 1a ton that nga"ln mach trong cudn day dién ap cao, trung, ha cua may
bién 4p 3 pha 3 cudn day
- [P, 1a ton that khong tai cia may bién ap
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UPy =0,5 (D Pyer TPy - PNT—H)
UPy =0,5 (D Pyer HPyry _DPNC-H) 2.7)
[Py = 0,5(—Pyer HPyey HPry)
C6 Py =390 [kW] do d6 co thé xem
1 1
OPyer =L Pypy = EDPNC_H = 5'990 =195[kW]
Vay
[Py =0,5(195+390-195) =195[kW]
[Py =0,5(195+195-390) =0 [kW ]
[Py =0,5(~195+390+195) =195[kW]|
Nha may chi phat cong sudt cung cip cho cac phu tai theo biéu dd phuy tai ngay va khong
phéat cong suat thtra cho t6 may nén :
Sc(t) = Suc(t)
St(t) = Sut(t) — Srs-B3
= Sur(®) — (Samrs — Stdmaxrs)
= Syr(®) — (62,5 — =22 = Syp(t) — 59,375
Su(t) = Sc(t) + St(t)
15,625
SF5-B3 =SgmFs — StdmaxFs=602,5 — — - 59,375

Thoi gian Suc Sur Sui Sri Sci
[MVA] | [MVA] | [MVA] | [MVA] | [MVA]
0+ 2 37,5 80 58,125 | 20,625 | 37,5
2+ 4 37,5 80 58,125 | 20,625 | 37,5
4+ 6 37,5 100 78,125 | 40,625 | 37,5
6+ 8 37,5 100 78,125 | 40,625 | 37,5
8+ 10 37,5 100 78,125 | 40,625 | 37,5
10+ 12 37,5 100 78,125 | 40,625 | 37,5
12+ 14 30 100 70,625 | 40,625 30
14+ 16 30 100 70,625 | 40,625 30
16 + 18 22,5 90 53,125 | 30,625 | 225
18 + 20 22,5 90 53,125 | 30,625 | 225
20+ 24 22,5 80 43,125 | 20,625 | 22,5

Béng 2.6 Phan bd cong suat theo do thi thoi gian phuong an I

D 8.0 1,=37,5"2+37,52+37,5°2+37,5°2+37,5°2+37,5.2+30°.2+30°.2+22,5°2+22,5°.2+ 22,5° 4

i

=24525[ MVA” h |
DS, 01, =20,6252+ 20,6252 +40,625°.2 + 40,625°.2 + 40,6252 + 40,6252 + 40,625°.2 + 40,625°.2 + 30,6252 + 30,625%.2 + 20,6254

=26959,38 (MVA>.h)
DS, 1, =58,125°2+58,125%.2+ 78,1252+ 78,1257 2+ 78,125°.2 + 78,1252+ 70,625°.2 + 70,625°.2 + 53,125% 2 + 53,125°.2 + 43,125" 4

=101021,9 [MVAZ_h]
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Tén that dién ning ctia may bién ap B1, B2 trong 1 ngay :

A, =2.102.24+ 5 ;O (195 24525+ 0.26959,38+195.101021 9)

=6808,63 [KWh]
Tén that dién ning ciia may bién 4p B1, B2 trong 1 nim :
DA <IA,,.365=6808,63.365=2485,15.10° [kWh| =2485,15 MWh|
Téng ton that dién ning hang nam 1a :
DA=TA, 5, 1Ay, =2485,15+2647,316=5132,466[ MWh)]
2.2.2. Phwong an V
2.2.2.1. Pinh ché d9 van hanh
_ Cho mdy phat F1, F5 phat cong suat dinh mic va cac may phat F2, F3, F4 phat theo yéu
cau cua phy tai ] ) ]
2.2.2.2. Tinh ton that dién nang trong may bién ap noi b§ B1:
Ton tht dién nang qua mdy bién ap BI la: (Gia sir F1-B1 ludn phat cong sut ¢ ché do
dinh muc dé don gian vi¢c di€u chinh)
AAg, = AP,.t + APy, (:;:’n—aB’;)Z.t (2.8)

Trong do: 9 ) )
+ AP,: Ton that khong tai cua may bién ap.
AP, = 73 [KW]

+ t: Thoi gian 1am viéc cia may bién ap trong nam.
Vi trong thiét ké khong dé cap dén thoi gian gidn doan, khong 1am viéc ciia nha may nén
ta mic dinh may bién ap lam viéc quanh nim.
Do do: t=8760 [h]
+APy: Tén thét co tai (ton that ngan mach) cia may bién ap.
APy = 245 [KW]

+ Smax: Cong suat cyc dai qua may bién ap.
15,625

Smax = SF1-Bimax = SdmF1 — Stdmaxr1 = 02,5 - = 58,594 [MVA]

+ Sgmp1: COng suat dinh murc cia may bién ap B1.

Samp1 = 63 [MVA]

+ T: Thoi gian ton that cong sudt 1on nhat cua may bién 4p.
Vi may bién ap B; ludn 1am viéc v6i cong suét truyén tai qua no 1a
Smax=38,594 [MVA] nén: t = 8760 [h].
Vay AAg, = 73.8760 + 245 . ("o)2 . 8760 = 2496171,954 [kWh]
2.2.2.3. Tinh ton thit dién ning trong may bién ap noi by B4:

Ton thét dién nidng qua méy bién ap B4 1a: (Gia sir Fs-B4 ludn phat cong suét & ché do dinh
mirc dé don gian viéc di€u chinh)
AAgy = APyt + APy (222t (2.9)
dmB3

Trong do: 7 ) )
+ AP,: Ton that khong tai cia may bién ap.
AP, = 60 [KW]

+ t: Thoi gian 1am viéc ctia may bién 4p trong nam.
Vi trong thiét ké khong dé cap dén thoi gian gian doan, khong 1am viéc ciia nha méay nén
ta mic dinh may bién ap 1am viéc quanh nim.
Do d6: t=8760 [h]
+APy: Tén thét o tai (ton that ngan mach) ciia may bién ap.
APy = 280 [KW]
+ Spnax: CONg sudt cuc dai qua may bién ap.
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15,625

Smax = SF5-Ba4max = SdmFs — Stdmaxrs = 62,5 - = 58,594 [MVA]

+ Sgmpa: CONg sudt dinh murc ciia may bién ap B3.

Sampsa = 63 [MVA]

Vi méy bién ap B4 ludn 1am viéc v6i cong sudt truyén tai qua nd 1a
Smax=38,594 [MVA] nén: t = 8760 [h].
Vay AAg, = 60.8760 + 280. (58 594)2 8760 = 2647316,394 [kWh]
2.2.2.4. Tinh ton thit dién ning qua may bién 4p lién lac 3 pha 3 cudn day B2, B3
— Vi hai may bién 4p B2, B3 14 hai may bién 4p 3 pha 3 cudn diy giéng nhau van hanh song

song va do thi phu tai cua ta la dg thi bac thang nén ta stir dung cong thirc (2.6)

1 Sic \* Sir \* Sin \*
AABLBZ = nAPOt+EZ ( ) APNC+( ) 'APNT+ <—) 'APNH .ti

Sde Sde Sde

Trong do : )
- nla sdo may bién dp lam vi¢c song song
- ScSy,.Sy; 1a cong sudt qua cudn cao, cudn trung, cuén ha ctia n may bién ap 3 pha 3
cudn day
- UPy Py Py 12 t6n that ngin mach trong cudn ddy dién ap cao, trung, ha ctia may
bién ap 3 pha 3 cudn day
- [P, la ton that khong tai cia may bién ap
0Py =0, S(D Pycr HPyepy PNT_H)
0Py = 0,5(0Pycr 1Py 1 Pyc) (27
0Py = 0,5(— Py # 1Py HPyry)

C6 UPyey 290[kW] do d6 c6 thé xem
1 |

Py =Py = EDPNC_H =§.290 =145[kW]
Vay
[Py =0,5(145+290-145) =145[kW]
+ =0,5(145+145-290) = 0[kW]
0Py, =0,5(—145+290+145) =145[kW]

Vi nha may ludn phat hét cong suat cung qép cho cac phu tai va con thira tai moi diém trong
ngay nén cong suat qua cac cudn day may bién ap la :
Su(t) = St(t) + Sc(t)
St(t) = Sut(t) — Srs-Ba
= Syr(t) — (SamFs — StdmaxFs)
= Syr(®) — (625 — =52) = Syr(t) — 59,375
Sc(t) = Suc(t) — Sri1-B1
= Suc(t) — (SamF1 — Stdmaxr1)

= Syc(t) — (62,5 — =522) = Syc(t) — 59,375
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Thoi gian Suc Sur Sui Sti Sci
[MVA] | [MVA] | [MVA] | [MVA] | [MVA]
0+ 2 37,5 80 125 | 20,625 | -21,875
2+ 4 37,5 80 125 | 20,625 | -21,875
4+ 6 37,5 100 18,75 | 40,625 | -21,875
6+ 8 37,5 100 18,75 | 40,625 | -21,875
8+ 10 37,5 100 18,75 | 40,625 | -21,875
10+ 12 37,5 100 18,75 | 40,625 | -21,875
12+ 14 30 100 11,25 | 40,625 | -29,375
14+ 16 30 100 11,25 | 40,625 | -29,375
16 + 18 22,5 90 6,25 | 30,625 | -36,875
18 + 20 22,5 90 6,25 | 30,625 | -36,875
20 + 24 22,5 80 16,25 | 20,625 | -36,875

Bang 2.7 Phin bd cong suat theo do thi thoi gian phuong an V

Y04, = (21,875 2+ (-21,875)° 2+ (-21,875) 2+ (-21,875)".2+ (-21,875)° 2+ (-21,875)"2+ (29,375)"2+ (-29,375)".2+ (36,875)" 2+ (-36,875)" 2+ (-36,875)" 4
=20071,88[MVA”h]
> S,2 1, =20,625%2 +20,625%.2 + 40,6252 + 40,625%.2 + 40,6252 + 40,625%.2 + 40,6252 + 40,625%2 + 30,625%.2 + 30,6252 + 20,6254
=26959,38 [MVA2.h]
8,00 = (1,250 2+ (~1,25)°.2+18,75°2 +18,75%.2 18,7522 +18,75 2 + 11,252+ 11,2522+ (~6,25)* 2+ (~6,25)* 2 + (~16,25)" .4
=4537,5[ MVA’h |
Tén that dién ning ctia may bién 4p B1, B2 trong 1 ngay :

UA,, =2.87.24+ 5 ! (145.20071,88+O.26959,38+145.4537,5)

32

=4625,53[KWh]

T6n that dién ning ctia may bién 4p B1, B2 trong 1 nim :

OAg g ZA,,.365=4625,53.365=1688,32.10° [kWh] =1688,32[ MWh]
T6n that dién ning hang nam 1a :

A=Ay, 5, H1A,, 1A, =1688,32+2496,17+2647,32=6831,81[ MWh]
2.3. Chon dién khang trong tirng phan doan
2.3.1. Piéu kién chon va diéu kién kiém tra khang dién
2.3.1.1. Piéu kién chon khang dién

Ukam = Ugm
Ikam = lep
2.3.1.2. Piéu ki¢n kiém tra khang di¢n
— Kiém tra on dinh déng iggqq > iy
Trong d6: iggq : 1a dong dién on dinh dong ciia khang, Ka
ixk : 1a dong dién xung kich, kA

— Kiém tra 6n dinh nhiét: 12,.t,,, > By = Iyc.Tq
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Trong d6: By: 14 xung lugng nhiét ciia dong ngin mach kAZs

Loy tan : dong dién On dinh nhiét va thoi gian 6n dinh nhiét
2.3.2. Tinh chon khang dién phan doan phwong an I
a,Phan b6 phu tai cac phan doan:
Theo yéu cau thiét ké, phu tai cip dién 4p may phat co:
+ 4 duong day kép x20 MW dai 10 km
+ 6 duong day don x5 MW dai 8 km
+ Heé sb cong suit cosp = 0,85

Pd1 SB Pd4z P43 Pdaa

SMW 20MW  20MW MW SMW SMwW 20MW 20MW  5MW SMW

Hinh 2.3 so' dé phan doan khang dién

b, tinh toan cac thong sb co bin

S _ _ ])}’Blmax _ 2’O+5 _
PDlmax PD3max cos ¢ O, 85

= SPDlmin = SPB3min = 70%'SPDlmax = 20,588 [MVA]

P 20+5+5
S — S — PD2max —
PP2max PD4max cos ¢ 0’ 85

= Sppomin = Sppamin = 1070 ppoe = 24,71 [MVA]
2.3.2.1. Dong dién lam viéc binh thwong qua khang

29,41 [MVA]

=35,29 [MVA]

t g ' ' ! S max
SIb(l:Sb :SbKS :Slb<4 =~ Simr2 -SPBZmin-&
2 5
:%,(62,5_24,71_ 15’5625j :17,33[MVA]
bt
ST [ L L (N VLEC YT WY

K BU, B0,
F

2.3.2.2. Dong dién cudng birc qua khang
a) Khi mét té mdy phat F1 (hoic F3) nghi lam vigc:
1

Sk =Sk = E . (SBA +Spp, )
— Khi phu tai cap dién ap may phat cuc dai

1 3 4
SI(BB = 5 (Z Sdei _SUFmax -Z Stdmax j
1 1

= %.(3.62,5 —129,412—%.15, 625} =22,794 [MVA]

- s;;;:sﬁ;:%.(sgﬁsmﬂ )= %.(22, 794+ 29,41)=26,102[MVA]
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— Khi phu tai cap dién 4p may phat cyc tiéu :

1 3 3
Sg}x = 5 . (Z S gmafi =S Urmin 'Z S max j
1 1

= %.(3.62,5 —90,588—%.15,625} =42,206 [MVA]

o SO s - %,(5;33 + Spprmin) = %.(42,206 +20,588)=31,397[MVA]

b) Khi ngirng té mdy phdt F2 (F4)

S, = %.(SPDM S ) = 1.(35, 29 +%.15, 625) 19,208 [MVA]

td 2max
2
¢) Khi ngirng lam viéc mét mdy bién dp 3 pha 3 cuén diy BI (hodc B2)

1
S1<3 = SK4 = E(SBA + SPD3max - Sde3)
Trong do :
Sg = min{Sthuamax; th- Sdams}

Kqe-Samp= 1,4.63= 88,2 [MVA]

=>Spa = Min{Sthyamax; Kqt- SamBz2}

= {103,787 ; 88,2}
15,625
5

d) Khi sw cé K2 hodc K3 (dirt mach vong )

=>S3 = Ska =5 (88,2 + +29,41 — 62,5) = 29,11 [MVA]

15,625

S1<3 = SK4 = Sdez - StdF2max - SPDZmin =62,5- —24,771=34,665 [MVA]
% Viy cong sudt cwong nirc I6n nhit qua khdng K1, K2, K3, K4:
S =34,665 [MVA]

w_ SP 34,665

max

“OBU, 3105

2.3.2.3. Chon khang dién cho phuong an I
Tra sach “ Thiét ké phan dién trong nha may dién va tram bién ap ” ctia PGS nguyén Hiru
Khai ta c6 thong s6 khang dién K1, K2, K3, K4 nhu bang 2.6

cb _ycb _gcb
= IKI _IK2_IK3_I

=1,906 [KA]

Loa1 dlén khéng Udm ICbK XK Apdm/l IOdd Inh Gia
qvp | DAL | %] | pha | [ka] | [KA]
[kW]
PBA-10-2000-8 10 2 8 14,3 53 42 200.10°

Bdng 2.8 Théng so6 khdng dién K1, K2, K3, K4 phwong dén I

2.3.2.4. Kiém tra ton that dién ap phwong an I

a, Diéu kién lam viéc binh thuong:

Chon X% = 8%

Kiém tra diéu kién ton that dién ap lac binh thuong:
Ibt

bt v o K . 0952 1
AU%yg = Xk%. .singp = 8%. .sin [cos™"(0,85)]
Idml( 2

= 1,99 % < AUY% = 2% ( théa min)
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b, Diéu kién lam viéc cudng birc
Kiém tra di€u kién ton that dién &p lac cudng buc:
oI 1,906 . _
AU%? = X %. KK.smcp = 8%.——.sin [cos 1(0,85)]

Iam

= 4,01 % < AUS% = 5% (théa man)

Két lugn: Khang dién da chon thoa man cac diéu kién 1am viéc binh thudng va khi ¢6 su ¢b
xay ra.
2.3.3. Tinh chon khang dién phan doan phwong an V
a,Phan b phu tai cac phan doan:
Theo yé€u cau thiét ke, phu tai cap dién 4p may phat co:

+ 4 duong day kép x20 MW dai 10 km

+6 duong day don x5 MW dai 8 km

+ H¢ so cong suat cosg = 0,85

pa1 | sB Pd2 Pd3
g : i .
Td1 Td2 Td3
v Vv v F1 F2 F3 v Vv v
5MW 5MW 5MW 20MW 20MW 20MW 20MW 5MW 5MW 5SMW

Hinh 2.4 So' do khdng dién phirong én V

b, Tinh toan cac théng sé co ban
P 20+5+5+5

SPDlmax = SPD}max - = = 41’176 [MVA]
cos @ 0,

= SPDlmin = SPB3min = 70%‘SPDImax = 28,82 [MVA]

Sepomax = Frprmm = 20+20 =47,059 [MVA]

Cos @ 0,85
= Soprmn = 10%.8 05,00 = 32,94 [MVA]
2.3.3.1. Tinh dong di¢n binh thwong qua khang:

1
Sgtlz Sg%: > [SdeZ - (Sdemin + StdZmaX)]
1 15,625\ _
—5[6]02,5 — (32,94 +£%)| = 13,218 [MVA]
SRy 13218 _
V3Ugm V3105 0,73 [kA]
2.3.3.2. Tinh dong dién cudng birc qua khang:
- Khi su ¢6 mot may phat F1:
SI((ll) =Sg + Stdlmax + Spdl
Trong do:
S = (Zisde - Zfsm — Sur)

2
- Khi SUFmaX:

__ bt _ibt _
=>Ig; =lkz =

Trang 21



2 3
S _ (Z 1 SdmF — 21 Stdmax — SUFmax )
Bmin—

(2.62,5-3

2
2228 129,412)

= 6,894 [MVA]

2

— c@1D) _
= SK1 _SBmin + Stdlmax + Spdlmax
15,625

=-6,894 + - +41,176 = 37,408 [MVA]
- Khi Sypmin:
SB _ (Z%Sde_Zg Stdmax_SUFmin)
max — >
(2625322222 90,588)

= 12,519 [MVA]

2
= SI((11'2) = Spmax T Staimax Spdlmin
=12,519 + @ +28,82 = 44,464 [MVA]

=> Slgll) =max {S,((ll’l); 51(<1{2)}

= {37,408 ; 44.464 } = 44,464 [MVA]

- Khi su ¢6 mot may bién ap lién lac B1 (B2):
2
51(<1): Sg *+ Staimax + Spa1 — Samr1

Trong do:
Sp = min{Sthyamax; th-Kcl-Sde}
Kqe-Sams=1,4.62,5 = 88,2 [MVA]
=>S5p = min{Stpuamax; th- K- Sams}
— {103,787 ; 88,2}
=88,2 [MVA]
=@ — 882 + 15'5625 +41,176 — 78,75 = 53,751 [MVA]
- Khi su ¢6 mot may phat F2:
3) _ Sdemax + StdZmax
Sk1 =

15,625
(3)_(4-7,059 +— )

Sk1 > =25,092 [MVA]
- Cong suat cudng birc qua khang:
=> Sg=max {853 Si73 Sk}
=> SP—max {44,464 ; 53,751; 25,092 }=53,751 [MVA]
¢ Vay cong suat cwong nirc lon nhat qua khang K1, K2, K3:
Se . =53,751[MVA]

w_ S® 53,751

max

U BU, B105

2.3.3.3. Chon khang dién cho phwong an V
Tra séch “ Thiét ké phan dién trong nha may dién va tram bién ap ” ctia PGS nguyén Hiru
Khdi ta cd thong so khang dién K1, K2 nhu bang 2.6

cb _ycb _ycb __
= IKI_IK2_1K3_I

2,95 [kA]

L0a1 dlél’l khéﬂg Udm ICbK XK Apdm/l Iodd Inh Gia
qy | DAL | (%] | pha | [KA] | [kA)
[kW]
PbA-10-3000-8 10 3 8 25,7 53 42 50.10°

Bdng 2.9 thong sé khéang dién K1, K2 phwong dn V
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2.3.3.4. Kiém tra ton thit dién ap phwong an V

a, Diéu kién lam viéc binh thuong:

- Ban dau chon Xx% = 8%

Kiém tra diéu kién ton that dién ap lic binh thuong:
Ibt

k. 0,73
.sing = 8%.

AU%ZE = X¢%. .sin [cos™1(0,85)]

lamx
= 1,33 % < AUS% = 2% (théa man)

b, Diéu kién lam viéc cudng birc

Kiém tra diéu kién ton that dién ap lac cudng birc:

ch

AU% = Xg%. == sing = 8%.2>sin [cos™(0,85)]

Iamk

= 4,14 % < AU % = 5% (thdéa man)

Ket lugn: Khang di¢n da chon théa man cac di€u kién lam viéc binh thuong va khi c6 sy co
xay ra.
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CHUONG 3. TINH TOAN NGAN MACH

Ngan mach 14 sy ¢6 do cham chap gilta cac pha, khong thuge ché d6 van hanh binh thuong
ctia hé théng dién. Viéc tinh toan dong ngan mach la can thiét dé lua chon thiét bi dién phu hop,
dam bao an toan cho hé thong & moi ché do hoat dong.

Trong cic dang ngin mach (ba pha, hai pha, hai pha cham dat, mot pha), ngan mach ba pha
d6i xtmg dugc chon dé tinh toan vi c6 dong ngan mach 16n nhat.

Piém ngén mach tinh toan dugc chon trén so dd tai vi tri co nguy co cao nhét, phan anh
dung diéu kién van hanh thuc té.

Phuong phap st dung trong chuong nay la phuong phap dudng cong tinh toan.

3.1. Tinh toan ngin mach cho cac phwong an I
3.1.1. So d6 thay thé va so do tinh toan phwong 4n I

3.1.1.1. So do tinh toan

—
\HT
- 110kV — 35kV
- ]
B1 B2 @ B3
N3
N4 o
N7 £ NS NT. MG Bj N8
K1 K2 K3 K4
NS' NE:
%) S S N
F1 F2 F3 F4

F5
Hinh 3.1 So d6 tinh toan cac diém ngan mach ctia phuong an I

Cic diém ngdn mach:

a) Piém N1:

- Muc dich: Dé chon va kiém tra khi cu dién cac mach phia cao ap

- Trang thai so d0: TAt ca cdc may phét, may bién ap va hé théng dang van hanh binh thuong
b) Piém N2:

Muc dich: Dé chon va kiém tra khi cu dién cac mach phia trung ap

— Trang thai so d6: Tét ca cac may phat, may bién 4p va hé thong dang van hanh binh thudng
¢) Piém N3:

— Muc dich: bé chon va kiém tra khi cu dién mach ha ap may bién ap

— Trang thai so do: Tt ca cac may phat va hé thong dang van hanh binh thuong chi c6 may
bién ap B1 nghi

d) Piém N4, N4’:

- Muc dich: Dé chon va kiém tra khi cu dién cho mach phan doan

- Trang théi so do:

+ Piém N4: Tat ca cac may phat va hé thdng dang van hanh binh thuong, may phat F1 va may
bién ap B1 nghi.

+Piém N4’: Tat ca cac may phat va hé théng dang van hanh binh thuong chi c6 khang dién K1
nghi va may bién 4p F2 nghi.

e) biém N5, N5°, N6, N6’
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- Muc dich: Dé chon va kiém tra khi cu dién cho mach may phat.
- Trang théi so do:
+ Piém N5: Chi c6 may phat F1 lam viéc.
+ Piém N5’: Tét ca 1am viéc binh thudng trir may phat F1 nghi.
+ Piém N6: Chi c6 may phat F2 lam viéc.
+ Piém N6’: Tt ca déu 1am viéc binh thudng trir may phat F2 nghi.
f) Piém N7, N7’
- Muc dich: Dé chon va kiém tra khi cu dién cho mach tu dung va mach phu tai cép dién ap
may phat.
- Trang thai so d0: TAt ca cdc may phat, may bién ap va hé thong dang van hanh binh thuong
g) Piém N8
- Muc dich: Dé chon va kiém tra khi cu dién cho mach tu dung ndi bd F4-B3
- Trang thai so d6: Tat ca cac may phat, may bién ap va hé thong dang van hanh binh thudng
Tir so d6 hinh 3.1 va gia thiét tinh toan ngén mach, ta c6:
In3 =1Ing + Ips
In7 = Ins + Iys,
In7v=1Ine +Iner
=> Theo nguyén ly xép chong
3.1.1.2. So dd thay thé

X18
O HT1

x17[ ]

L E50 1l
X14] | - 11 L 1x15
X16[ |
- : i
X12 , X13 L
x10] | E4O [] x11
|
X4 1)
= o —
X6 X9
X7 J X8
[]x1 [1x2 []x3
I ] ’
E1 E2 E3

Hinh 3.2 So d6 thay thé ciia phuong 4n I

3.1.2. Tinh toan cac thong so ciia so' do thay thé phuwong an I

3.1.2.1. Chon cac dai lwgng co ban
Scp =100 MVA

Ucp= Uy, O cac cap dién ap

S 100
Ucb10,5= 10,5kV - Ieh1os = €

V3.Ucbios N V3.10,5 =3:499%kA
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_ _ Scb _ 100
Ucb35_ 35kV - ch35 - \/§-Ucb35 - V3.36,5

. S 100
Uepr10= 110KV =I5 = BUbiis V3115

3.1.2.2. CAc thong sb ciia so' do thay thé
a, Pién khang cia may phat F1, F2, F3, F4, F5:

Xiep= X=Xy = X5 = X, = Xg = Xj o = 0,1336.£ — 021376

= 1,58 [KA]

= 0,502 [kA]

SdmF

b, Pién khang ciia may khang dién phan doan:
8 5,449

* _ _ _ _ _ M ch10,5 — —
Xk = X6 = X7 = Xg = Xo= 100 Tgme 100" Z 0,218
¢, Pién khang ciia may bién ap lién lac B1, B2:
-bi¢n khang cua cudn ha:
i 1
Xpcb = X10 = X411 = 500 (Unc-1u% + Unr—1% — Unc—1%) -
_ 1 17+ 6,5—-10,5 100—0081
=200 ¢ ’ o) 5y =0
-Dién khang cua cudn trung:
1
Xteh = X12 = X433 = 200 (Unc—1% + Unr-1% — Unc-u%) -
= 10,5+ 6,5 —-17 100—0
=200 10 ’ ) 50 =
-bién khang cta cudn cao:
1
Xeeb = X14 =Xq5 = 500 (Unc-u% + Unc—1% — UnT—11%)

_ ! 17+ 10,5 — 6,5 100—0131
"~ 200 ( ’ ) 80

d, Pién khing ciia may bién ap cugn day B3:
Un% S 95 100 0.15

X, = . = .
7100 Sgmp, 100 63

e, Pién khing ciia dwong day lién lac v6i hé thong:
Xo:1 S 04-100 100

Xpep = X17 = : = 0,151
Dcb 17 2 U(Z:bllo 2 1152
f, Pién khang ciia hé thong:
Ta c6:
. Sy, 3000
SN =—N= _:30
S, 100
. U 11
Xyr = HL = =—=0,03
IHT SN
* Sc¢ 100
Xnreb = X18 = ﬁ-XHT = 5000 0,03 =0,0015

3.1.3. Tinh toan dong nging mach:
3.1.3.1. Piém ngin mach N1:
a, Bién d6i so' dd va tinh toan cac dién khang:

Scb

Sde

Sde

. Scb

Sde
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x17‘JJ
N1_-
[ % EsC 1
x14| | e ﬁ [ x1s
x16[ |
Xi2 ' Tt
x1o/ | E4Q X s
|
X4
i T
X6 X9
- -
X7 { X8
[]x1 [Ix2 []x3
|
O b (l)
E1 E2 E3
a)

Tt so do ta cod

X,s=X,,+X,,=0,151+0,0015=0,153
Vi so d6 ddi xing nhay qua diém ngin mach N1 nén ta c¢6 so d6 va gia tri dién khang nhu

sau.
_X,_021376
19 2 2
X
X21:76+X4=$+0,21376 =0,278
= 0218 4 09
2

Xy5=Xs + X16 = 0,21376 + 0,15 = 0,364

O HT

X24
— O
X22 U
E4
— 0
X21
—{}——0
X26 E2
| x19
E13
c)

O HT

N1_-

X23 ES

E4
— 0
X21

[Ix27

E123

d)

X ,,=X,+X,,=0,21376+0,068=0,283

x28 | |

o

X25 u
N1_-
X24|
X23 ES
-0
x22 |
E4
33—
X21
X20
X19 X2
o)
E13 E2
b)

X 0103 0
2
X OB31 g e
2 2
OHT HT

ES

E1234

E12345
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_ X;p:X,, _ 0,283.0,10688 _
7 X, +X,,  0,283+0,10688
X, Xy 0,278.0,078

0,041+————"""=0,102
X, +X,, 0,278+0,078

b

X=Xyt

Xy X .
Xy =Xyt 2228 20 066+ 020308 g 46
X+ X, 0,102+0,364

b, tinh toan dong ngin mach:
bé su dung dudng cong tinh toan, ta qui d6i di€n khang tinh toan vé hé don vi twong doi

dinh muc (X, dm)

S
X Z i — 0,146, —2= 312,35 =0,46
100

ttdm

= Xyo-

cb
Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thié:[ ké phan dién trong nha may dién va
tram bicn ap” ciia PGS Nguyen Hiru Khai), ta dugc boi s6 cua thanh phan khong chu ky dong
dién ngan mach:
K,=2,15; K =1,85
Dong siéu quéa do ban dau do cac may phat dién cung cap:

I, =K1, =K 2 Sumn 2,15.21%3 3 373[KA]

" \/_ cbllO \/_1

Dong ngan mach duy tri cac do mdy phat dién cung cép:

I =K .I,.=K.. 2 S Ll g5 3123 =2,9[kA]

: \/_ cbllO \/glls

Dong ngan mach do hé théng cung cap:
IH — chllO — chllO — 0’502 — 3,28[kA]
Xy X, 0,153
Tri sb dong ngén mach tai diém N1:
I:,Nl =I,+1,,=3,373+3,28=6,653 [kA]
Ly, =1, +1;=2,9+3,28=6,18 [kA]
Dong ngan mach xung kich tai N1:
i =V2. K Ty =+/2.1,8.6,653=16,936 [KA]

Trong d6 K, 1lah¢ s6 xung kich, phu thudc vao chd ngin mach, duoc tra ¢ bang 3.3 trang

42 siach “Thiét ké phan dién trong nha may dién va tram bién ap” cia PGS Nguyén Hiru Khai.
Gia tr1 hi€éu dung ctia dong ngan mach xung kich tai N1:

Lo, =Ty, .~/1+2.(ka-1)2 =5,497[1+2.(1,8-1)* =10,046 [KA]
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3.1.3.2. Diém ngin mach N2:

X18 .
T 3+—COHT
#‘ X25

X17

ﬁ E50 |
X14 X5 [Ix1s N2_-X23 ES
! O
X16]
N2 1
X12 X13 X22|

x10[ ] 543 [] x11 ‘

a4 ——3+—o0
— X21
X6 X9
X20
X7
X8 [Ix19 [Ix2
[]x1 X2 1x3
I o o
( E13 E2
E1 E2 E3
a) b)

Tuong ty nhu ngan mach tai N1 so d6 trén ddi xing nhau qua diém ngin mach N2 nén ta
co:

X, 021 X, 0,1
X19=—1=M=O,10688 : Xn:i:wzo,om

2 2 2 2
X, =26 4x,=2218 6 51376 20,278 < 0131

2 2 D Xy === 0,066
X028

2 2
X23: X5 + X16 = 0,21376 + 0,15 = 0,364 5 X25=X17+X18:0,151+0,0015:0,153

HT O HT
T T O HT HT

O O
X25 ’j xzsu |
[ X25Q X30
x24 | | X24 | | rﬁ— Nz?
N2 x23 E5 N2 x23 E5 X24 5
» - O —ﬁm O N2 )—(2;_:, E5 X29
x22 [ ] x22 ||
X2 H E12345
E4 E4
3 O —0O0
X21 X21 S
C E1234
X26 ; X27
f‘xm O
E123
O
E13
c) d) e) f)

X,,=X,+X,,=0,21376+0,068=0,283
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_ XXy, _ 0283.0,10688
7 XX, 0,283+0,10688

X=X, +M :0,041+M:0 102
0,278+0,078

21 X27
_ Xy Xy 0,102.0.364

P XX, 0,102+0,364
X 39 =X,, +X,,=0,066+0,153=0,22

b, tinh toin dong ngin mach:
bé str dung duong cong tinh toan, ta qui doi di€n khang tinh toan vé hé don vi twong doi

dinh mtc (X))

b

b

b

*

S
' ZS"”’H :o,os.ﬁzo,zs

X, :
s, 100

ttdm

Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thié:[ ké phan dién trong nha may dién va
tram bicn ap” ciia PGS Nguyen Hiru Khai), ta dugc boi s6 cua thanh phan khong chu ky dong
dién ngan mach:

K,=4;K, =24
Dong siéu quéa do ban dau do cac may phat dién cung cap:
o D Senr , 3125

"BU,., 3115

Dong ngian mach duy tri cac do may phat dién cung cép:
S,

Z dmFi =2’4 312,5
BU,,, | B.115
Dong ngin mach do hé théng cung cap:

I I 1,58
0= cb35 _ “cb35 _ 2 =7,18[kA]
Xy X5 0,22
Tri sb dong ngén mach tai diém N2:

Loy, =T, +1,=6,276+7,18=13,456 [KA|

Ly =1, +1,=3,77+7,18=10,95 [kA]
Dong ngan mach xung kich tai N2:

iy, =V2.K Iy =v/2.1,8.13,456=34,253 [KA]

Trong d6 K, 1ah¢ s6 xung kich, phu thudc vao chd ngin mach, duoc tra ¢ bang 3.3 trang

I,=K,.1,..=K

=6,276[kA]

I=K_.I,.=K,_.

=3,77[kA]

42 siach “Thiét ké phan dién trong nha may dién va tram bién ap” cia PGS Nguyén Hiru Khai.
Gia tr1 hi€u dung ctia dong ngan mach xung kich tai N1:

g o A142.(K g 1) =13,26.142.(1,8-1)*=20,318 [kA]
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3.1.3.3. Diém ngin mach N4:

a, Bién d6i so' d6 va tinh toan dién khang:

X18

’—(:r O HT
x17
[
: E50 i
x14[ | o ? [x1s
x1ﬁ
Aox12 3 x13
x10)| E4O 1] x11
x4 []
L) ]
NgLl- X6 X9
»
— {1
X7 X8
ix1 [Ix2 []x3
O O O
E1 E2 3
a)

X,,=X,,=0,081
X,,=X,,=0,131

Xo5= X5 + X16 = 021376 + 0,15 = 0,364
X, =X,,+X,,=0,151+0,0015=0,153

E5 X23
O—1 1+
[ Ix22
N4_-
‘T1—4IZF——————————{ZD——
X26 ‘ X27
[1x28 [1x3
5 5
E24 E3
, ©)
Tir s6 do ctacod
X 21
X,=X,, = fzuzo,m
X 21
282—4=M=O,10688
2 2

T so do d ta ¢o

HT O
L}xzs

(| x24

ES X23
O- (s

E4Q [Ix22

b)

ES X23

X31
N4_~

X286 X29
[x30

E234

d)
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D S S 0,10688.0,109 _
P X, X +X, 0,109+ 0,10688+0,21376

b

_ XuX;  _ 0,10688.0,21376
X, X +X,  0,109+0,10688+0,21376
X, X, 0,109.0,21376

b

X, 4X,tX,  0,109+0,10688+0,21376

HT ri HT (f O HT
|x33 X33 J‘
x36\T
. N4 _-
" - i C1—O — %
X32 ‘ X34 i X3z []
[]x30 ES ixss
E54 Ba E2345
e) f) g)

Tu so do e ta co:
X, =Xy + X, =0,027+0,109=0,136

Xy =Xy +(X22 +X31)+ X24.(X22 +X31)

23

0,131.(0,081+0,054)

:0,131+(0,081+0,054)+ =0,315
0,364
X, (X, +X
T {7y o K
24
0,364.(0, 081+0, 054)
= 0,364+(0, 081+0, 054)+ =0,874
0,131
Tir so do fta co:
X50-X54 0,053.0,874
5= = =0,05
X5 +X;, 0,053+0,874
Tir so do g ta co:
X3-X5, 0,315.0,136

X = X5 + X5, + :0,315+0,136+?=1,31

35 >

Xy =X+ Xy, +—X35'X32 :0,05+o,136+w

33 4

=0,21

b, Tinh toan dong ngin mach :
beé stir dung duong cong tinh toan, ta qui doi dién khang tinh toan vé h¢ don vi tuong doi

dinh mte (X, )
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X, =X,,. 25w =0,21. %—0 525

cb

Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thié:[ ké phan dién trong nha may dién va
tram bicn ap” ciia PGS Nguyen Huru Khai), ta dugc boi s6 cua thanh phan khong chu ky dong
dién ngan mach:

K,=1,9; K =1,78
Dong siéu qua do ban dau do cac may phat dién cung cap:

I, =K,.I 2 Sunr —19ﬂ=26,118[kA]

e = \/_ cb105 , \/510,5

Dong ngin mach duy tri cac do may phat dién cung cip:
o Fi 250
[ =K..I,.=K.. LS _

=1,78.——
dmF o * s
\/_ cblO 5 \/g 10’ 5
Dong ngian mach do hé thdng cung cap:
I I
IH — cb10,5 — ¢cb10,5 — 5)499 — 4,198[kA]
X X5 1,31
Tri s6 dong ngan mach tai diém N4:

Loy, =1y +1;; = 26,118+ 4,198 =30,316 [KA |

I;N4 = I:o +1,; =24,468 + 4,198 = 28,666 [kA]
Dong ngén mach xung kich tai N4:
W =N2K T =2.1,8.30,316=77,17[KA]
Trong do K, lah¢ ) xung kich, phu thudc vao chd ngén mach, dugc tra & bang 3.3 trang

42 séch “Thiét ké phén dién trong nha may dién va tram bién 4p” cua PGS Nguyén Hitu Khéi.
Gia tri hiéu dung cta dong ngan mach xung kich tai N4:

L, o, /142 (K 1) =30,316.4/1+2.(1,8-1=45,776 [KA]

3.1.3.4. Piém ngan mach N4’:
a, Bién d6i so' @ va tinh todn cic di¢n khang:

= 24,468 [kA|

X18 x18
r"' O HT1 —O HT
X 7{ | X173:J
L ESO 1 ' ESO :
x14] | & [ Ix15 x14( | X5 [] [x1s
x1¢ | x16( |
[ - T e =
1 X12 - X13 A X12 S X13 ,
x10[ | E40 [] x11 x10[ ] E4O [] xas
X4 Fg x4 (]
X6 X0 X8 X9
-
oM gy |
X7 I X8 * X8
[]x1 Ix2 [}x3 Ix1 [xs
b o L o b
E E2 £3 E1 E3
a) b)
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HTO E5 HTO E5
X2 xs'| | xzoﬁ xsﬁ

X10 X1 X24 X1

N4!

|x3 E134 N4

X21 X22 X9 i x25
o

E14 E3 E14 E3

W &5

b Ys 45 HT

X37
N4!

X38

E1345

E134 N4

oD g h) i)
Tur so do b ta bien doi dugc thanh so d6 b ta co:

X50=X; +Xuf”%

=0,151+0,0015+ 0,131

=0,218

T so do ¢ ta co:
X, X, B 0,21376.0,218

X +X,+X, 0,21376+0,21376+0,218
XX, 0,21376.0,218 ~
20X +X,+X, 0,21376+0,21376+0,218
X, X, _  0,21376.0,21376
X, +X,+X, 0,21376+0,21376+0,218
Tir so do d ta co:
X,,=X,, +X,, =0,081+0,072 = 0,153
X, =X, +X,, =0,218+0,072=0,29
Tir so dd e ta co:

0,072

0,072

=0,0708

 X,X,, _  0,21376.0,0708

% X, +X,+X,; 0,21376+0,0708+0,29
XX, 0,29.0,0708

7 X, +X,+X,, 0,21376+0,0708+0,29
XX, _ 0,21376.0,29

% X, +X,+X,, 0,21376+0,0708+0,29

=0,0263

=0,0357

=0,1079
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Tir so db fta co:
(X +X,) X, (0,153+0,0357).0,081
® X, +X,,+X, +X,, 0,081+0,153+0,0357+0,1079
(Xp+X50)Xpe  (0,15340,0357).0,1079
X, + X, +X, + X, 0,08140,153+0,0357+0,1079
~ X, X, ~ 0,081.0,1079 ~
X, +X,, +X,, + X, 0,128+0,175+0,0357+0,1079
Tur so do g ta co:
X, =X, +X,, =0,218+0,023 = 0,241
X, =X, +X,, =0,0263+0,054 =0,08
Tir so d6 h ta co:

b

30

0,054

M

_ XXy 0364008
X+ X, + X, 0,364+0,08+0,04
X3 Xoo 0,08.0,04
= - = 0,006
X +Xy,;+X,, 0,364+0,08+0,04
X, X', 0,364.0,04 0.03

X X, + X,  0,364+0,08+0,04
T so doitaco:
X35 +X20)'(X32 +X36)
Xy
0,006 +0,218).(0,241+0,03)
0,06

X =(Xys + Xy ) +( Xy, + X5 ) + (

=1,51

:(0,006+O,218)+(O,241+0,03)+(

X34-(X32 + X36)
(X35 + Xzo)
0,06.(0,241+0,03)

= 0,06 +(0,241+0,03) + = 0,4
0,218+ 0,006

Xig=X3y + (Xaz + X3 ) +

b, Tinh toin dong ngin mach:
bé st dung dudong cong tinh todn, ta qui doi dién khang tinh toan vé hé don vi tuong do1

dinh mirc (X;dm )

* Sy
Xy =Xy A 35 250
S, 100

Tra dudng cong tinh toan (hinh 3.5 trang 44 sach “Thiét lgé phan dién trong nha méy dién
va tram bién 4p” cia PGS Nguyén Hitu Khai), ta dugc bdi so cta thanh phan khong chu ky
dong dién ngan mach:

K,=1; K, =1,16
Dong siéu qua do ban dau do cac may phat dién cung cap:

IO:KO.IM:KO.Z anrr__q 250 =13,746 [KA]

BU,.s 3105
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Dong ngin mach duy tri cac do may phét dién cung cip:

S
[ =K.I,.=K,. DS =1,16. _20 =15,946 [kA]
J_ LblO 5 ﬁ 10’ 5

Dong ngin mach do hé théng cung cap:

I _ ICb10,5 _ ICblO,S _ 5)499 _ 3 64 [kA]

H — - - —
, XH X, ., 1,51

Tri s6 dong ngan mach tai diém Ny:

[ =T, +1, =13,746+3,64 =17,386[kA]

0N,

I =L +1,=15946+3,64=19,586 [kA]

ooN 4
Dong ngén mach xung kich tai Nj:
e, =V2 K I =+2.1,8.17,386=44,258 [KA]
Trong d6 K, 1a h¢ s6 xung kich, phu thudc vao chd ngan mach, duoc tra ¢ bang 3.3 trang

42 sach “Thiét ké phan dién trong nha may dién va tram bién ap” ctia PGS Nguyén Hiru Khai.
Gia tri hiéu dung cua dong ngan mach xung kich tai Ny:

L, i, A/ 172.(K 1) =17,386.4192.(1,8-1)7=26,252 [kA]

3.1.3.5. Piém ngin mach N5:
a, Bién d6i so' dd va tinh toan cac dién khang :
E oI+
5
X]

b, Tinh toan dong ngin mach:
beé su dung duong cong tinh toan, ta qui doi dién khang tinh toan vé h¢ don vi twong doi

dinh mirc (X, dm)

X,

ttdm

_x. ZSW, 825 0 1a

cb

Tra dudng cong tinh toan (hinh 3.5 trang 44 sach “Thiét ké phan dién trong nha may dién
va tram bién ap” ciia PGS Nguyén Hiru Khai), ta dugc boi sd ctia thanh phan khong chu ky
dong dién ngan mach:

K,=7,5 K, =27

Dong siéu qua do ban dau do cac may phat dién cung cap:

Ton, =Ton, =KoL =K 2 Sumn 7,592 95775 [kA]

ON; dmF 0\/— cb105 \/510,5

Dong ngin mach duy tri cac do may phét dién cung cip:

Ly, =Ly, =K, 1=K, 2 Sumni_ :27.ﬂ=9,279[kA]

N dmF © \/_Ucblos b \/510,5

Dong ngin mach xung kich tai N5:
2K, I =/2.1,91.25,775=69,622[ kA]

1ka5 : xk * ON

Gia tri hiéu dung ctia dong ngan mach xung kich tai N5:

Lo, =y, o, .«/1+2.(ka-1)2 =25,775./142.(1,91-1)> =42,008 [kA]
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3.1.3.6. Diém ngin mach N5’:
Bién ddi so' do va tinh toan cac dién khang :

X18 I—C}—o HT
HT
x17[;|
X17
ES
x14ﬁ]

E ﬁ]xw
xmﬁ x: [J]x15 £
X16
X1 =
3 1 X12 X13 A
X10 E40 X11
x10{ | X2 e x13 [] x11 i d] !
X4
A ; 3 ]
1} {1 X6 X9
X6 X9
. ] { 1—
— | NS X7 X8
) X8 o
o é X2 E[])x3
im X2 1x3
E2 E3
E1 E2 E3
a) b)
673
éo A2 X25 ,(,,
o & & X26 Lo
X10 X11
& - ® X10 X11
X29
St—{ 33— }+—OE3 X33 Lns x34 X35
X30 X3
X31 [|]x32
g
E2 E2
‘ c) d)
Tt so do c ta co:
X 0,131
X25=f+X17 + X18=’T+O, 151+0,0015=0,218
X, 0
X26=T+X16 + X5=5+0,15+O,21376=0,364
X, =X, + X, + X4 X =0,21376+0,218 + 0,21376.0,218 =0,646
9 D
X=X, +X,+ X4 X =0,21376+0,218+ 0,21376.0,218 =0,646
6 D
X,g =Xy + X, + Ro- X _ O,218+O,218+M =0,658
X, 0,21376
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X, X,

Xy =X, + X+ )7( 0,218.0,218 _

=0,658
0,21376

1=0,21376+0,218 + 0,21376.0,218 =0,646

b

=0,218+0,218+

2
X, X

X, =X, +X, +

8
X,.X 0,21376.0,218

£=0,21376+0,218+ =0,646

7 b

X, =X, + X, +

Tu so dd d ta ¢o:
XXy, 0,646.0,646

5= = =0,323
XX, 0,646+0,646
L= X50- X5 _ 0,658.0,658 0,329
X5 tX,  0,658+0,658
1 1
Xys = 1 1 1 1 1 1 0,129
—+—+ + +
X, X; X, 0,646 0,21376 0,646
/s
Q(’O X X25
X37
X36 X38
E24 } {3—OE234 E24
X33 <L g X35
‘ e) f)
Tir so do e ta co:
_ Xi0-X54 _ 0,081.0,329 0.054
36 )
X0t X, X, 0,081+0,329+0,081
_ X0 X}, _ 0,081.0,081 _0.013
T X X, X, 0,081+0,329+0,081
XXy 0,081.0,329 0.054

BT X AX,+X,,  0,081+0,329+0,081
Tir so d6 fta co

X,y = X X+ 225 2 0,3644.0,013 4 2200001 g 4
X, 0,218
X,o X, 0,218.0,013

X40:X25+X37+ 20,2184'0,0134-7:0,24

26 4

X, =X, +X,, =0,129+0,054 = 0,183
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HT P
? x43( |

j; N5'

f‘# X45

O
E24 £2345

. g) h) )

Tu so do gtacod
= X59-Xy, _ 0,4.0,183 ~0.13

X tX,, 0,4+0,183
Tu so do h ta c6:
X :X40+X36+X40'X36 :()’24+O,054+%0’3054 =0,4

2 >

X =X42—|-X36-|-X42'X36 :0,13+0,054+w =0,213

. 40 >
Tur so do i ta co:

XX, 0,323.0,213
®X, X, 0,323+0,213
b, Tinh toan dong ngin mach: i . )

bé sir dung duong cong tinh toan, ta qui doi dién khang tinh toan vé hé don vi tuong doi
dinh mte (X, )

0,128

. S i
X, = X36.Z Il 0,139.@ =0,32
100

ttdm
ch

Tra dudng cong tinh toan (hinh 3.5 trang 44 sach “Thiét ké phan dién trong nha may dién
va tram bién ap” cua PGS Nguyén Hiru Khai), ta dugc boi s6 cua thanh phan khong chu ky
dong dién ngan mach:

K,=31; K, =22
Dong siéu quéa do ban dau do cac méy phét dién cung cip:

=K, 2 Senr 3122042614 [kA]

"BUups | A3.10,5

Dong ngin mach duy tri cac do may phat dién cung cip:

Ly, =K, 1, =K 2 S =2,15 ﬂ:30,24 [kA]

“BUges | 3105

Dong ngin mach do hé théng cung cap:

I I
I, =i _etos 24995 5 pgrya]

Xy X5 0,4
Tri sb dong ngén mach tai diém N::

I;;NS ':K:) 'Ide
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I, =To 1, =42,614+13,748=56,362 [KA|

3

N

Dong ngén mach xung kich tai N5’:
o =V2 K T =2.1,8.56,362=143,47[ kA]

=1, +1,=30,24+13,748=43,988 [kA |

Gia tri hi€u dung ctia dong ng'fln mach xung kich tai N5’:

I [142.(K., -1) =44219[142.(1,8-1)* =85,105 [KA]

3.1.3.7. Piém ngin mach N6’:

Bién ddi so' d0 va tinh toan dién khang:

X18

O HT
X17

5 ES
X14/ | Ve 1X15
X16
o =
X13
x10[ | E4 [] x11
X4
{1 {1
X6 X9
N6._~
| o | l:}_
X ¥ X8
[]J X1 ixa
O
E1 E3
a)

X18
x17
ES
X24 S
X1
X23
x22[] E40
xa []
X21
NG
X20
[]x19
E13
b)

Ta thay, so d6 a d6i xing nhau qua diém ngan mach N¢ nén ta c6 so do b va gia tri dién

khang nhu sau

X, 021376

X,,=L=""""""=0,10688
2 2
X, == 9218 _ 4 109
2 2
X, =22 =218 4 109
2 2
X, 0
23 2 2

b

X,, 0,081
=0 =270 —0,041
2 2
X, 0,131
== 20,066
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HT
x27%

X26

ES

x22| ]

E4

—{3—0
X25

N6,
X0 x

ixm

E13

c)

Tt so d6 c ta co:

HT
X27

x28| |

E45
—T0

x30] ] i

N6._~
X20 x

ixw

E13

d)

X,s=X,,+X,=0,109+0,21376 = 0,278
X, =X, +X,; 7X=0,15+0+0,21376 = 0,364
X,,=X,,+X,,+X,,=0,066 +0,151+0,0015 = 0,219

T so do d ta ¢6

XXy, 0,364.0,041 o002
® X, +X,+X,, 0,364+0,278+0,041
L XXy 03640278 0
P X+ XX, 0,364+0,278+0,041
X,,.X,s _ 0,041.0,278 0.016

X+ XX, 0,364+0,278+0,041

HT
xsoa

x31/ |
NE'
X32  X20 x

L‘] X33

O
E1345

e)

Tt so do e ta co:

? HT HY
X34 X36
N6'
N6~
X35 X37
Lr. X33
O
E1345 E1345
f) g)

Xy, = Xps + X,y =0,219+0,022 = 0,241
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L XXy 0,148.0,016 B
X, X, X,  0,148+0,016+0,10688

b

_ XXy, _ 0,110688.0,016
? X+ X0 +X,, 0,148+0,016+0,10688
XX,  0,10688.0,148

b

3 X, +X,y+X,,  0,148+0,016+0,10688
Tir so do f'ta co:
X5, =X, +X;, =0,241+0,009 = 0,25
X =X;, +X,,=0,006+0,109=0,115
Tu so do fta co:

X, =X34+X35+%=O,25+O,115+M=0,86

33 )
X, X 0,058.0,115
X5, =Xy + X5 + 332535 -0,058+0,115+ 22— 2>~ =
X5, 0,25
b, Tinh toan dong ngin mach: i . )
bé sir dung duong cong tinh toan, ta qui do6i dién khang tinh toan vé hé don vi tuong doi
dinh mte (X))

0,2

* Sy
X o zxn.h :0)2_@ =0,5
St 100

Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thié:[ ké phan dién trong nha may dién va
tram bi€n ap” cua PGS Nguyén Hiru Khai), ta duoc boi so cua thanh phan khong chu ky dong
dién ngan mach:

K,=2;,K, =18
Dong siéu qua do ban dau do cac may phat dién cung cap:

I, =KL =K 2 Sanr 20 =27,49 [kA]

"BUyues 3105

Dong ngin mach duy tri cic do may phat dién cung cap:

I

oy =Ko Ay = Kw.%Ti‘;l:l,& ﬁle (())’5 =24,74[kA]
Dong ngan mach do hé théng cung cap:
IH — chlO,S — chlO,S — 53499 — 6,39[1{A]
X X5, 0,86
Tri s6 dong ngan mach tai diém N:

Iy =T, +1, =27,49+6,39 =33 88[KA]

N

[y =L +1;=24,74+6,39=3113[kA]

Dong ngan mach xung kich tai N;:
V2K, I =+/2.1,8.33,88=86,244 [kA]

1 .= :
xkN'q Xk *TON',

Gié tri hiéu dung cua dong ngén mach xung kich tai N :

. = AH2(K g 1) =33.88.142.(1,8-1) =51,158[ kA
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3.1.3.8. Piém ngin mach N3
Theo nguyén tic xép chdng ta c6: Ins=Ina+Ins
Vay, tri ) dong ngén mach tai diém Ni:

Ions = Iona + Ioys = 30,316 + 25,775 = 56,091[kA]

wn3 = Loona + Lions = 28,666 + 9,279 = 37,945 [kA]
Dong ngan mach xung kich tai Ns:

kN3 = Lxkna T lexns = 77,17 + 69,622 = 146,792 [kA]
Gia tri hiéu dung cua dong ngén mach xung kich tai Ns:

Leens = Leena + Leens = 45,776 + 42,008 = 87,784 [kA]
3.1.3.9. Piém ngin mach N7
Theo nguyén tic xép chong ta c6: In7=Ins+Ins:
Vay, tri $6 dong ngén mach tai diém N7

Ion7 = Ions + Ions = 25,775 4+ 56,362 = 82,137 [KA]

wn7 = lons + Lons = 9,279 + 43,988 = 53,267 [KA]

Dong ngan mach xung kich tai N7:

IekN7 = Lxkns T lxxns = 69,622 + 143,47 = 213,092[kA]
Gia trj hiéu dung ctia dong ngan mach xung kich tai N7:

Laen7 = Lyens + Leens = 42,008+ 85,105 = 127,113 [kA]
3.1.3.10. Piém ngin mach N7’
Theo nguyén tic xép chdng ta cd: In7’=Ine+Ine:
Vay, tri s6 dong ngan mach tai diém N7’:

Ion7 = lone + lone = 25,775 + 33,88 = 59,655 [kA]

Ion7 = Lone + loone = 9,279 + 31,13 = 40,409 [KA]
Dong ngan mach xung kich tai N7’:

ixkng = Ixkne + Ixkng = 69,622 + 86,244 = 155,866 [KA]
Gia trj hiéu dung ctia dong ngan mach xung kich tai N7:

Lave = Ixkne 1 Ixkne = 42,008+ 51,158 = 93,166[kA]
3.1.3.11. Diém ngin mach N8
a, Bién do6i so’ do ngan mach

X18 X18
[} O HT ' {7} QO HT
x17h] x17[ ]
]
[.| ES 111_) ] I E5 O
x14[ | x5 [ [ |x1s x24] | x5 [
po - ~I'
ﬁi- N8 S N8
x16] | X16
—" 1 " — 1
X12 & X13 X23 L
x10| | Eaar [] x11 x22| | E4 0O
x4 [] x4 ]
1 [ — — ]
X6 X9 xX21
- - o
X7 ] X8 X20
[]x1 []x2 hlxa \Jx19 []x2
1 | | I !
(W) [ (@] ) (W)
E1 E2 E3 E13 E2
a) b)
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Ta thay, so d0 a do6i xtrng nhau qua diém ngan mach Ng nén ta c6 so do b va gia tri dién
khang nhu sau

X19=§=M=0,10688 ; X22=&=w=0,041
2 2 2
Xz1:&20,21820’109 X 0,131
2 2 24—J=—’ =0,066
b 2 b
Xzo_&zwz()’log
2 2
X 0
BT, 5
HT HT HT
E5 ?
X26| X5 CUP X28
X28
N8 6
l 0w M
o =c—o0
X27 X5 X30 | |
[\]xzs [lng
o S
E1234 E1234 E12345
‘ c) d) e)
Tt so d6 c ta co:
1
XZSZ l 1 1 +X22
+ +
X19 XZ +X2O X21 +X4
1
= : ; i ) 0 +0,041=0,105
0,10688 0,21376+0,109 0,109+0,21376
X=X, X, +X=0,066 +0,151+0,0015=0,219
X=X, TX;=0,15+0=0,15
T so do d ta co:
KX %yt X200 219 0,154 219015 g,
25 )
X, ..X 105.0,1
Xy =Xos Xy 222 20,105 40,154 2102015 _ 555

b

Tir so do e ta co:
_ X, X5 0,327.0,21376
¥X,, X, 0,32740,21376
b, Tinh toan dong ngin mach:

Dé sir dung dudng cong tinh toan, ta quy dbi dién khang tinh toan vé hé don vi twong dbi
dinh murc (X¢; *am)

_ X SdmFi _ 312,5
=X30.7—

Xtt *dm Scb _0,13520,4
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Tra dudng cong tinh toan (hinh 3.5 trang 44 sach “Thiét ké nha may dién va tram bién
ap” ctia PGS Nguyén Hiru Khai), ta dugc boi soc cta thanh phan khong chu ki dong dién ngan
mach:

K5=2,5; Kg=2,05
Dong dién siéu qua d6 ban dau do cic may phat dién cung cip:

2. SdmFi 312,5
I = Kg. 1 =Kj.— = 2,5. = 42,957 [kA
0’ 0+ 'dmF 0 \/§ Ucblo's \’/§ 10’5 [ ]
Dong ngan mach duy tri do cdc may phat cung cap:
2 SdmFi 312,5
lo = Koo lgmp = Kop.—=—— = 2,05. = 35,225 [kA]
V3. Ucbios v/3.10,5

Dong ngin mach do hé théng cung cap:

I — ICl‘)10,5 — ICb10,5 — 5,499 — 8 06 [kA]
HT = “yor Xps 0,682 ’

Tri sb ngén mach tai diém Ng:
Iong= 1o + Iyt = 42,957 +8,06=51,017 [kA]
loong=le + Iyt = 35,255 + 8,06 = 43,285 [kA]
Dong ngian mach xung kich tai N8:
ieng= V2. Ky Iong = V2 .1,8. 51,017 = 129,868 [kA]
Gi4 tri hiéu dung cua dong ngén mach xung kich tai Ns:
Laens= long- v/ 1 + 2. (Ko — 1)2=51,017. /1 + 2(1,8 — 1)2 = 77,034 [kA]

PA | Piém Mach dién U I I i, I,
NM dm
[kV] [kA] [kA] [kA] [kA]

Ni Cao ap 110 6,653 6,18 16,936 | 10,046

N, Trung 4ap 35 13,456 10,95 34,253 | 20,318

N3 Ha 4p MBA 10,5 56,0901 | 37,945 | 146,79 | 87,784

N4 Phén doan 10,5 30,316 | 28,666 77,17 45,776

N, Phan doan 10,5 17,386 | 19,586 | 44258 | 26,252

I | Ns May phat 10,5 25,775 9,279 69,622 | 42,008

N. May phat 10,5 56,362 | 43,988 | 143,47 | 85,105

N May phat 10,5 25,775 9,279 69,622 | 42,008

N May phat 10,5 33,88 31,13 86,244 | 51,158

N7 Tu ding 10,5 82,137 | 53,267 | 213,09 | 127,11

N’; Tu ding 10,5 59,655 | 40,409 | 15587 | 93,166

Ns Tu ding 10,5 51,017 | 43,285 | 129,87 | 77,034

Béng 3.1 Bang két qua tinh toan ngan mach phuong an I
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3.2. Tinh to4n ngin mach cho cac phwong an V
3.2.1. So d6 thay thé va so d6 tinh toan phwong 4n V
3.2.1.1. So db tinh toan

Nl
-
B1 B2
N
[ <
[ .
M7 4 N5 N7y ME ME
MO
K1 K2
N5 MG
Fz F3 F4 F5

Hinh 3.3 So' do tinh todn ciia phirong dn V
Cac diém ngin mach:
biém N1:
- Muc dich: Dé chon va kiém tra khi cu dién cac mach phia cao ap
- Trang thai so do: Tat ca cdc may phat, may bién ap va hé thong dang van hanh binh thuong
b) Piém N2:
Muc dich: Bé chon va kiém tra khi cu dién cac mach phia trung ap
— Trang thai so d6: Tét ca cac may phat, may bién 4p va hé thong dang van hanh binh thudng
¢) Piém N3:
— Muc dich: Dé chon va kiém tra khi cu dién mach ha ap may bién ap
— Trang thai so do: Tat cad cac may phat va h¢ thong dang van hanh binh thuong chi c6 may
bién ap B1 nghi
d) Piém N4, N4’
- Muc dich: Dé chon va kiém tra khi cu dién cho mach phan doan
- Trang thai so do: )
+ Diém N4: Tat ca cadc may phat va h¢ thong dang van hanh binh thudong, may phat F2 va may
bién ap B2 nghi.
+ biém N4’: Tat ca cac may phat va hé thong dang van hanh binh thuong chi c6 khang dién K1
nghi va may bién ap F3 nghi.
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e) Piém N5, N5°, N6, N6’
- Muc dich: Dé chon va kiém tra khi cu dién cho mach may phat.
- Trang thai so do:
+ Piém N5: Chi c6 may phat F2 lam viéc.
+Piém N5’: Tét ca lam viéc binh thuong trir may phat F2 nghi.
+ Piém N6: Chi c6 may phat F3 lam viéc.
+Piém N6’: Tét ca déu lam viéc binh thuong trir may phat F3 nghi.
f) Piém N7, N7’
- Muc dich: Dé chon va kiém tra khi cu dién cho mach tu dung va mach phu tai cép dién ap
may phat. o ) )
- Trang thai so do: Tat ca cac may phat, may bién ap va hé thong dang van hanh binh thuong
g) Piém N8
- Muc dich: Dé chon va kiém tra khi cu dién cho mach tu dl‘mg ndi bd F5-B3
- Trang thai so d6: Tat ca cac may phat, may bién ap va h¢ thong dang van hanh binh thuong
h) biém N9
- Muc dich: B¢ chon va ki€ém tra khi cu dién cho mach tu dung ndi bo F1-B1
- Trang thai so d6: Tat ca cac may phat, may bién ap va hé thong dang van hanh binh thuong

Tir so d6 hinh 3.1 va gia thiét tinh todn ngan mach, ta co:
In3 =1Ing + Ips
In7 =Ins + Ins,
In7o=1Ine + Iner
=> Theo nguyén ly xép chong
3.2.1.2. So do thay thé

ESC X17
X5 | O HTY
X185  x16[
E5 C |
X12| ol 1x13
X14
L x10 x11
X8 | | X9
[ 3
X6 X7
1x1 [|x2 X3
E1 E2 E3

Hinh 3.4 So do thay thé phwong dn V
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3.2.2. Tinh toan cac thong sb ciia so' do thay thé cho phwong an V
3.2.2.1. Chon cac dai lwgng co ban

Scp =100 MVA

Ucp= Uy, O cac cap dién ap

100

SC
Ucb1o,5= 10,5kV = Iepio5 = @.Uczws = Fios 5,499 [kA]
Sc 100
Ucbas= 35KV = lpas = =20 = 1,58 [kA]
Ucbizo= 115KV = Igpygs = mo@— = =0 = 0,502 [kA]

V3Ucbis V3115
3.2.2.2. Cac thong sb ciia so' do thay thé
a, Pién khang cia may phat F1, F2, F3, F4, F5:

11 Scb 100

Xreo= X1=X2 = X3 = Xy = X5 =X{. o =0,1336.——=0,21376

dmF
b, Dién khang ctia may khang dién phan doan:

Xg% | 8 5449
Xkeo = Xe = X7= 1l(<)o : ICblo'5 100" 3 0,145
dmK

¢, Pién khang ciia may bién 4p lién lac B2, B3:

-Dién khéng cua cudn ha:

1 S
Xieb = Xg = X9 = =—+(Unc—g% + Unr-3% — Unc-1%) e
200 SdmB
= 17 + 6,5 —10,5 100—0103
~ 200 ( ’ ) 63
-Di¢n khang cua cudn trung:
. 1 Scb
X1eh = X10 = X131 = 200 (Unc—1% + Unt-p% — Unc—n%) - Surn
m
= 1 (10,5+ 6,5 —17) 100—0
~ 200 ’ ’ 63
-Dién khang ctia cudn cao:
. 1 Scb
Xeeb = X2 = X133 = 500 (Unc—n% + Unc—1% — Uy %) - Sams
m

_ ! 17 + 10,5 — 6,5 100—0167
~ 200 ( ’ ) 63

d, Pién khang ciia may bién ap cudn diy B4:
Uy% Se 9,5 100

Xiq = ' = )
100 Sgmp, 100 63

= 0,15

e, Pién khang ciia may bién ap cudn diy B1:
. Uy% S 10,5 100
7100 Syms, 100 63

= 0,167

f, Pién khang ciia dwong day lién lac véi hé thong:
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Xo'l

Sy 0,4-100 100

X]*) b = K16 =
¢ 2 Ugbllo 2
g, Pién khang ciia h¢ thong:
Ta co:
« S 3000
SN :_N_—:3O
S, 100
L U 11
Xyr = HL = =—=0,03
IHT SN
. Sc 100
Xurep = X17 = ﬁ-XHT = %000 - 0:03 =0,0015

3.2.3. Tinh toan dong ngin mach
3.2.3.1. Piém ngin mach N1:
a, Bién d6i so' dd va tinh toan céc dién khang:

1152

x12|

xg | |

E2

E10 xX17
O HT
Xt []
. x19] X16
” E5 )
x5 [] [X13
x14[ |
X10 X11
X9
X6 X7
Ix3 ] x4
|
E3 E4
a)

T so do a bién doi thanh so dd b ta co
X,, =X, +X,,=0,151+0,0015=0,153
X,,=X, +X,5=0,21376+0,167=0,381

Vi so d6 doi xung nhay qua diém ngan mach N1 nén ta c6 so do va gia tri dién khang nhu sau

X18=£=M=0,10688 :
2 2
X
RN IS ;

X 0

X,, :%+X]4+X5:5+O,15+0,21376=0,364

0,151
E1¢ 0 HT
N1 X233 X24
=
X22|
L 3—OE5
L X21
X20]
X19
X18 X3
E24 E3
b)

X010
2 2
K DT o,
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51? HT
kit Xst{ X24I(E E1

o HY HT
= o
xzzﬁ] N1_ X23 X24
= | x24] |
N1
—(1—OFs X26 o
x25] | xar | |
E2345
O O
E234 E
c) d) €)

Tt so do c ta co:

_ (X)X, _(0.21376+0,073).0.10688

25 20

+0,052=0,13

X, X + X g 0,21376+0,073+0,10688
T so do d ta co:
X,..X
X, =X+ 2855 084+ 0,364.0,13 ,
5 TXos 0,364+0, 13

_ X6 X5 _ 0,18.0,381 _
7 X, +X,, 0,18+0,381
b, tinh toan dong ngin mach: i . )
Peé su dung duong cong tinh toan, ta qui doi dién khang tinh toadn vé h¢ don vi tuong doi

dinh mic (X, dm)

X . =X,. 25 _ =0,12.——== 3125 _ =0,375
S, 100
Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thié:[ ké phan dién trong nha may dién va
tram bién ap” cua PGS Nguyén Huru Khai), ta dugc boi s6 cua thanh phan khong chu ky dong
dién ngan mach:
K,=2,7; K, =21
Dong siéu quéa do ban dau do cac médy phét dién cung cip:

I, =K 1 =K 2. Sonr —2,7.21%2 =4,236[kA]

" " \/_Ucbuo , .‘/5-115

Dong ngin mach duy tri cac do may phat dién cung cap:

S
I =K I, =K - 2Swn =2,1. ﬁ%,z%[m]
"BU,., 3115
Dong ngin mach do hé théng cung cap:

I = chllO — chllO — 0’502 =3 28[1{A]
X, X, 0153 7

Tri sb dong ngén mach tai diém N1:
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Iy, =Ty +1;=4,236+3,28=7,516 [KA]

Ly =L +1,=3,295+3,28=6,575[KA]
Dong ngin mach xung kich tai N1:

"

iy, =V2K Ty =v/2.1,8.7,516=19,133 [KA]
Trong d6 K, 1a h¢ $b xung kich, phu thudc vao chd ngén mach, dugc tra ¢ bang 3.3 trang

42 sach “Thiét ké phan dién trong nha mdy dién va tram bién ap” ciia PGS Nguyén Hiru Khai.
Gia tri hiéu dung cua dong ngan mach xung kich tai N1:

Lix, :I:)Nl .,/1+2.(ka—1)2 =7,516.»\/1+2.(1,8-1)2 =11,349 [kA]
3.2.3.2. Diém ngin mach N2:

E X

17
r HT E1 HT

X1 [

X15[] x16[ ] x23| | X24

T

| l
| ES h
x12[] o ? X13 X22| |

O

X14| N2
x8 | ] [] xo x20] ]
-
X6 X7 %9
ixz X3 im H—‘ o8 ”
E2 E3 E4 O
E24 E3
.9 ‘ , D)
Tuong tu nhu ngan mach tai N1 so do trén doi xtrng nhau qua diém ngdn mach N2 nén ta c6
X,,=0,153
X,;=0,381
X,s=0,10688 ; X,,=0,052
X,,=0,073 ; X,,=0,084
X,,=0,364
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Eq HT E1 Q HT
x23 | X24 x26[ | X27|

xzzﬁ]

N2
N2 =13 0O€s
?:_:l_{xm ) ES r» X21
x25 |
x25/ |
O O
EZ234 E234
. 9) d)
Tt so @0 c ta co:
(X3-I-X19).X18 (0,21376+0,073).0,10688
T+ X, = +0,052=0,13
XX + X g 0,21376+0,073+0,10688
T so do d ta co:
Xys=Xpt X,, + ﬁ =0,38 1+0,084+w =0,67
X24 0,
X,, =X, + X, + M =0, 153+O,O87+M =0,275
. Xy 0,
Tt so do e ta co:
O HT HT
x27| ]
X27
N2 N2
L —OFs
x28[ | X29
o}
E1234 E
e) f)

XXy 0,13.0,67
X, X, 0,13+0,67
T so do f'ta co:
XX, 0,11.0,364
2 X, X, 0,11+0,364
b, tinh toan dong ngan mach: i ‘ ’
bé str dung dudng cong tinh todn, ta qui doi dién khang tinh todn veé h¢ don vi tuong doi
dinh mtrc (X;dm )

28

0,084
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312,5 =0,263
0

. S,
X =X %:o,om.

ttdm — “+29°
ch

Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thié:[ ké phan dién trong nha may dién va
tram bicn ap” ciia PGS Nguyen Huru Khai), ta dugc boi s6 cua thanh phan khong chu ky dong
dién ngan mach:

K,=3.6 ; K =2,31
Dong siéu qua do ban dau do cac may phat dién cung cap:
I,=K;.I, =K, 2 S 3,6, 0%

“BU,, | B.115

Dong ngin mach duy tri cac do may phat dién cung cip:
I =K I, .=K LS =2,31.

=5,648 [kA]

4y 3125

“BU,, | 3115

Dong ngian mach do hé thdng cung cap:
ch35 ch35 1’ 58
I, = = = =5,75 [kA]
Xy X, 0,275
Tri s6 dong ngan mach tai diém N2:

Loy, =T+ =5,648+5,75 =11,398 [KA]

Ly =L, +1,;=3,624+5,75=9,374 [KA]
Dong ngan mach xung kich tai N2:
i =V2.K g Iy =v/2.1,8.11,398=29,015 [KA]

Trong d6 K, 1a hé ) xung kich, phu thudc vao chd ngén mach, dugc tra ¢ bang 3.3 trang

3,624 [KA]

42 séch “Thiét ké phn dién trong nha mdy dién va tram bién 4p” cua PGS Nguyén Hitu Khéi.
Gia tri hiéu dung cta dong ngan mach xung kich tai N1:

kaN1 =I:)Nl A /H—Z.(ka-l)2 =1 1,398.«/1+2.(1,8-1)2 =17,211 [kA]
3.2.3.3. Diém ngin mach N4:
a, Bién doi so d va tinh toan di¢n khang:

HT
E1 X17 o
F‘ O HT
X1
X18 X19
X15 X16g

E5 ]] X13
X5 | |x13
X14] |
L[ EEO— 1+
i X20 [

X11 4
(] xs ] xo
NG ‘ — | N4
» Cxe X7 X6 X7
]X3 l JX4 X3 X4
[ ]
O O - -
E3 E4 E3 E4
a) b)
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Tir so d6 a bién d6i sang so dd b ta co:
X=X, +X,,=0,21376+0,167=0,381
X,0=X,6TX,,=0,151+0,0015=0,153
X, =X, +X,, +X,=0+0,15+0,21376=0,364
T HT
x19| |

[ Ix26

E15 O——1—

X24
X25
|| X9
[ xzs

N4 _-

X6 X21

X22
‘ ©)
Tu so do c ta co:

X, X, _ 0213760,145
1T X +X,+X,  0,21376+0,145+0,21376
. X,X, _ 021376021376
27X, +X,+X, 021376+0,145+0,21376
X,X, _ 0213760,145
2UX,+X,+X, 021376+0,145+0,21376

XX, 03810364
27X+ X0 tX,,  0,38140,364+0,167
X, X,  0167.0364
BT X+ X, tX,, 0,38140,364+0,269
X.,X, _ 01670381

b

%7 X+ X0+ X, 0,38140,364+0,269
Tir so d6 d ta co:
X, =X +X,,=0,145+0,054=0,199

X, =X, +X,s+X,;=0,103+0,067+0,054=0,224
X,,=X,,+X,,=0,153+0,07=0,223

d)
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HT

- HT
X29
X34 X35
| ] x31 N4 - N4
N4§—t::—{:r—] X33
X27 x3o% . X36
LIx32
E1345
E1345 E
. e) f) g)
Tu so do e ta co:
X, X, 0080224
P X, +X,+X,,  0,224+0,08+0,152
XXy 01520224
X +X,,+X,,  0,224+0,08+0,152
X, X, 0152008

95

2T X+ X,+X,, 0,224+0,08+0,152
Tir so do f'ta co:
X, =X,,+tX,,=0,199+0,039=0,238
X,,=X,,+X;,=0,223+0,075=0,298
Tir so dd g ta co:

M:0’298+0,027+W:0’359
0,238

33 4

X33- X5 =0,238+0,027 + w =0,287
0,298

34 >
b, Tinh toan dong ngin mach :
bé st dung dudong cong tinh todn, ta qui doi dién khang tinh todan vé hé don vi tuong do1

dinh mtrc (X;dm )

X35 = X34 + X32 +

X36 = X33 + X32 +

: D S 250
X =X o280 2 =7
wam TG 100

Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thiét ké phan dién trong nha mdy dién va
tram bicn ap” ciia PGS Nguyen Hru Khai), ta dugc boi s6 cua thanh phan khong chu ky dong
dién ngan mach:

K,=1,45; K, =1,5
Dong siéu quéa d ban dau do cac may phat dién cung cap:

I,=K,.1,, = KO.% = 1,45.% =19,93[kA]
" ¢b10,5 . k4

Dong ngin mach duy tri cac do may phét dién cung cip:
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C ey g XSwn o250

ool g = K. =L5.———
o 3.U 105 J3.10,5
Dong ngin mach do hé théng cung cap:
I I
IH — ¢cb10,5 — ¢cb10,5 — 53 499 — 15,3 18 [kA]
Xy X5 0,359

Tri s6 dong ngan mach tai diém N4:

Loy, =Ty +1; =19,93+15,318 = 35,248 [kA |

Ly, =1, +1;=20,62+15,318=35938 [kA]
Dong ngin mach xung kich tai N4:

i, =2 K Doy, =v/2.1,8.35,248=89,727 [KA]

=20,62 [kA]

Trong do K, 1a hé sb xung kich, phu thudc vao chd ngén mach, duogc tra ¢ bang 3.3 trang

42 sach “Thiét ké phan dién trong nha mdy dién va tram bién ap” ciia PGS Nguyén Hiru Khai.

Gi4 tri hiéu dung cua dong ngén mach xung kich tai N4:

T, o, 192:(K 1) =34,12.41+2.(1,8-17=53,223 [KA]

3.2.3.4. Diém ngin mach N4’:
a, Bién d6i so' dd va tinh toan céc dién khang:

E1 HT
E“f X17
T3 OHT
x1 []
X18 X19
X15 X16g
J} E5 E] X20
X12| x5 1 X13 E5
X21
x14[b
- 31—
X10 X11 X9
x8 || [] xo X22
' M4’
R E2
X7 X7
ixz im X4
5
E2 E4 E4
a) b)

Tir so d6 a bién d6i sang so dd b ta co:
X=X, +X,5=0,21376+0,167=0,381
X=X, +X,,=0,151+0,0015=0,153

X,,=X,,+X,=0,15+0,21376=0,364
X,,=X,+X,=0,103+0,21376=0,32
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QHT

X119

X23

E12 Nd;i
X7 X27
J:XZB
E45
, c)
T so do c ta co:
_ Xs0-Xs _ 0,381.0,084 ~0.038
” X+ X, +X,,  0,381+0,32+0,084 ’
X = XpXis 0,32.0,381 0,146
#TX A XX, 0,38140,3240,084
XXy 0,32.0,084 0.032

5T X +X,+X,, 0,38140,32+0,084

X, X,

0,103.0,21376

7TX, 1 X, X, 0,21376+0,364+0,103
0,364.0,21376

X21 'X4

>

B TX, +X,+X, 0,21376+0,364+0,103

X5 - Xy

=0,114

0,364.0,103

¥ X, +X,4X, 0,21376+0,364+0,103

Tu so dd d ta ¢o:

9

X,y = X,y + X,,=0,055+0,032=0,087
X, = X,, +X,,=0,153+0,038=0,191
X, =X, +X,,=0,145+0,03=0,175

OHT

x31 |
[] xa3

N4' ;

X32 X35
gxu

E1245

e)

Tu so do e ta co:

N4' _~
X37
X34

E1245

HT
X31 E

X24 | X30

X32

| x28

E45

d)

HT

X38
N4

X389

2
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X, Xy _ 0,146.0,087

w= =0,037
X,, + X3+ X, 0,146+0,087 40,114
_ XXy 0,1460,114 0,048
X, +X,,+X,,  0,146+0,087+0,114
_ XXy _ 0,087.0,114 0,029
POX,, + X, +X,,  0,146+0,087 +0,114
Tir so do f'ta co:
X, = Xy, + X,,=0,037+0,191=0,228
Xy =X, +X55=0,175+0,029=0,204
Tu so do g ta co:
Xy = Xy + X5, 2wy =O,228+0,204+M =1,4
X, 0,048
0,048.0,204

X, = X, + X, +% =0,048+0,204+ =0,295

36 9
b, Tinh toan dong ngin mach:
bé sir dung duong cong tinh toan, ta qui do6i dién khang tinh toan vé hé don vi tuong doi

dinh mte (X))

. S imri
X —X39.M:0,295.@:0,74
S 100

ttdm —
ch

Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thié:[ ké phan dién trong nha may dién va
tram bi€n ap” cua PGS Nguyén Hiru Khai), ta duoc boi so cua thanh phan khong chu ky dong
dién ngan mach:

K,=1,36; K, =1,44
Dong siéu qua do ban dau do cac may phat dién cung cap:

I =K1, =K, LS —1,36.ﬂ=18,695[kA]

BU,es 3105

Dong ngin mach duy tri cic do may phat dién cung cap:
" S, 250
=K 2 S _ 1,44

“BUyes 3105

Dong ngan mach do hé théng cung cap:
I _ ICb]O,S _ ICblO,S _ 59499 _ 3 92 [kA]
H ™ - - ]
’ )’(H X » 1,4
Tri s6 dong ngan mach tai diém Ny:

[y, =l +1, =18,695+3,92=22,615 [KA]

I,=K,.I =19,795 [kA]

dmF

N

I =0 +I,=19,795+3,92=23,715 [kA]

ooN 4
Dong ngan mach xung kich tai Nj:
o, =V2.K I =4/2.1,8.22,615=57,568[KA]
Trong d6 K, 1lah¢ sb xung kich, phu thudc vao chd ngén mach, duogc tra ¢ bang 3.3 trang

42 sach “Thiét ké phan dién trong nha may dién va tram bién ap” ctia PGS Nguyén Hitu Khai.
Gia tri hiéu dung cua dong ngan mach xung kich tai Ny:
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L, oy, A/ 142 (K 1) =20,599.4/1+2.(1,8-1)°=34,148 [KA]

3.2.3.5. Diém ngin mach N5:
a, Bién d6i so' dd va tinh toan cac dién khang :
O .
5
X'I

b, Tinh toin dong ngin mach:
bé su dung duong cong tinh toan, ta qui doi di¢n khang tinh toan vé hé don vi tuong doi

dinh mirc (X, dm)

X, . =X, Z it —(),21376. 625—0,1336
100

ttdm
ch

Tra dudng cong tinh toan (hinh 3.5 trang 44 sach “Thiét ké phan dién trong nha may dién
va tram bién ap” cua PGS Nguyén Hiru Khai), ta duogc bdi s6 cua thanh phan khong chu ky
dong dién ngan mach:

K, =75 K, =2,7

Dong siéu quéa do ban dau do cac mdy phat dién cung cip:

r

ON ION

=K Lo =K¢ 2 Sumri_ 7,592 95775 [kA]

de " \/_Ucblos '\/§-10’5

Dong ngan mach duy tri cac do méay phat dién cung cap:

=K..I 2 S 27929279 [kA]

dmF — oo \/_Ucblos H \/?10,5

Dong ngan mach xung kich tai N5:

o, Tl =V2-K i L =v/2.1,91.25,775=69,622[ kA]

xk * ON

Gi4 tri hiéu dung ctia dong ngén mach xung kich tai N5:

L, =gy, “Ton A/ 1#2:(K 1) =25,775.4/142.(1,91-1)=42,008 [KA]
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3.2.3.6. Diém ngin mach N5°:

Bién doi so’ do va tinh toan cac dién khang :

a)
T so do a bién ddi thanh so dd b ta co:
X=X, +X,5,=0,21376+0,167=0,381

X,, =X, +X,,=0,151+0,0015=0,153

X, =X,,+X;=0,15+0,21376=0,364
X, X, _  021376.0,145

E1 THT

X1 X19)

ES
X21

xs [] X9

X20

xX27

<+ X6 X28
X29

E43

b)

7TX 4 X, 4X, 0.21376+0,145+0,21376
X, X, _  021376.0,145

=0,054

BTX 4X 4X, 021376+0,14540,21376

0,054

X,X, _  0,21376.0,21376

¥ T X 4 X, 4X, 021376+0,14540,21376

HT

E15
X19
X32) X33
X34
X8
[] xa1
NS* ]
$ X30

-

E43

‘ c)
Ttr so do c ta co:
X, =X + X, =0,054+0,145=0,198

Xy, =X, +X, =0,054+0,103=0,157

b

X32

X37

N5’ 4

E43

d)

E15T

X40

xssz

HT

X39

E43
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XX, _  0318.0364

= = =0,151
X, + X5 +X,,  0,318+0,364+0,084
XXy, 03180084
P X+ X, +X,, 0,318+0,364+0,084
Xy Xy, 03640084
*X + X, X, 0,318+0,364+0,084
Tir so dd d ta co:
X5 =X, + X, =0,035+0,153=0,188
u XXy 01030157 a0
X, +X,,+X,, 0,103+0,157+0,198
- XXy 01030198 0
X, +X,,+X,, 0,103+0,157+0,198
_ XXy 01980157 o
38 - e
X, +X,,+X,, 0,103+0,157+0,198
Tir so dd e ta co:
X, = Xy + X, = 0,068 +0,08 = 0,148
X, = Xy, + X5 =0,04+0,035=0,075
HT H HT
x45
36 X458
x42 " M4
NS' ~
X37 X41 a4 X4
X43
X43
E1345 E1245 E
‘ f) g h)
Tu so do e ta co:
- XoXp 00750148
Xy + X, +X,,  0,148+0,075+0,151
_ XXy 00750151 .
? X, + X, X, 0,148+0,075+0,151
_ XpXy 01510148
®X, + X, X,  0,148+0,075+0,151
Tir so dd fta co:
X, =Xy, +X,, =0,045+0,029 = 0,074
X5 = Xy + X, = 0,035+0,03 = 0,065
Tir so do g ta co:
X =Xus + X +ﬁ :0,065+0,074+w =0,22
43 >
X=X+ X+ Ko Xas 0,06+0,074+w =0,2

X, 0,065

Trang 61



b, Tinh toan dong ngin mach:

Dé sir dung duong cong tinh toan, ta qui d6i dién khang tinh toan vé hé don vi tuong ddi

dinh muc (X, dm)

X

ttdm
cb

_ X Z Sde i

250

=0,21.—=0,5

100

Tra dudng cong tinh toan (hinh 3.5 trang 44 sach “Thiét ké phan dién trong nha may dién
va tram bién ap” cia PGS Nguyen Hiru Khai), ta dugc bdi s ctua thanh phan khong chu ky

dong dién ngan mach:

K,=2; K,

=18

Dong siéu qua do ban ddu do cac may phat dién cung cap:

I, =K .I, =K. Z‘W‘— 250

e cb105 \/_ 1 5

=27,49 [kA]

Dong ngin mach duy tri cac do may phat dién cung cap:

K Z dmFi __

I —KI

o 3 UcblO 5 \/_ 10
Dong ngian mach do hé thdng cung cap:
I. I, 5,499
IH — b10,5 — b10,5 — — 24’ 99 [kA]
Xy X6 0,22

Tri s6 dong ngan mach tai diém N.:
I =l +1,=27,49+24,99=52,48 [kA]

[ =1, +1,=24,74+24,99=49,73 [KA]

oN g
Dong ngan mach xung kich tai N5’:

1 xkN

=24,74 [KA]

L =V2K T =42.1,8.52,48=133,59 [kA]

Gi4 tri hiéu dung ctia dong ngén mach xung kich tai N5’:

Lo o 172 (K 1) =52,48142.(1,8-1)7 79,24 [kA]

3.2.3.7. Diém ngin mach N6’:
Bién d6i so' dd va tinh toan dién khang:

By X7
A (O HT
x1[]

x15] X6 ‘]

s
L &
[ L
: %5 (]
I xu?{
[ %m0

| x4

a)

Tur so do a bién ddi thanh so dd b ta co
X,,=0,381 : X,,=0,153

b)
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X ,,=0,10688 ; X,,=0,052

X,,=0,073 ; X,,=0,084
X,,=0,364
HT
X24 HT
X25 xzs%
—L—1—OE15 —1 +—0OE15
| X286 X26
x27] |
x20] | x29| |
L NG
1719 | X19
ixm ixw
E24
E24
‘ C) d)
Tt so do c ta co:
_ X,,. X5, _ 0,084.0,381 0.039
25 )
X,, +X,;+X,, 0,084+0,381+0,364
X, - X5 0,364.0,381
g = = =0,167
X,, +X,;+X,, 0,084+0,381+0,364
_ X, X5 _ 0,364.0,084 0.037
27 s
X,, +X,;+X,, 0,084+0,381+0,364
T so do d ta co:
X=X, +X,5=0,153+0,039=0,192
X,0=X,, +X,, =0,052+0,056 =0,108
AT HT
|
X28 HT
X35
X33
X30 NG' N&'
N6’ X34 X36
X31 X19
X32 $X32
E1245 E1245 E
‘ e) f) g)
Tt so do e ta co:
_ X6 Xso _ 0,167.0,108

b

X, + X0t X,, 0,167+0,108+0,10688
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XX, _ 0,106880,108
X, 4 X, tX, 0,167+0,108+0,10688
XX, _ 0,10688.0,167
X, + Xt X,,  0,167+0,108+0,10688

Tu so dd fta co
X33 =X, + X5, =0,19240,047 = 0,239

X, =X, +X,,=0,03+0,073=0,103
Tir so dd g ta co

b

b

X, =X, + X, +—X3>3('X34 :0,239+0,103+w

32 >
X, X 0,047.0,103
X6 =X32+X34+—32 # -0,047+0,103+ 2— 22—
X33 0,239
b, Tinh toan dong ngin mach: i . )
bé sir dung duong cong tinh toan, ta qui do6i dién khang tinh toan vé hé don vi tuong doi
dinh mére (X, )

=0,866

=0,17

D> Sumsi _p 14 250

X =Xs6- :0’17'ﬁ:0’425

cb

Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thié:[ ké phan dién trong nha may dién va
tram bicn ap” ciia PGS Nguyen Hiru Khai), ta dugc boi s6 cua thanh phan khong chu ky dong
dién ngan mach:

K,=2,4K, =2
Dong siéu qua do ban dau do cac may phat dién cung cap:

Lo, =Ko L =K 2 Sunr 2429 3599 [kA]

"BUus | 3105

Dong ngan mach duy tri cac do may phat dién cung cap:
. . S
Km.lde — Kw. Z dmFi :2 250
3.Ugs  V3.10,5

Dong ngan mach do hé théng cung cap:

! ~ 6,35 [kA]

I

=27,49 [KA]

"
.=
ooN

[ — —<blos _ Liios 5,499
H - —_ =
, )’(H X35 ) 0,866

Tri s6 dong ngén mach tai diém Ng:

Iy, =T +1,=32,99+6,35=39,34 [kA]

I =1, +1,=27,49+6,35=33,84 [KA]
Dong ngan mach xung kich tai N;:

i =V2K, I =/2.1,8.39,34=100,143 [kA]

Gi4 tri hiéu dung ctia dong ngén mach xung kich tai N{, :

! 2
I, =T A1H2.(K g 1) =39,34./142.(1,8-1)* =59,4 [ KA]
3.2.3.8. Diém ngin mach N3

Theo nguyén tic xép chong ta c6: Ins=Ina+Ins
Vay, tri s0 dong ngan mach tai diém N3:
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Ions = Iona + Ions = 35,248 + 25,775 = 61,023 [KA]

Ins = Iona + Ions = 35,938 + 9,279 = 45,217 [KA]
Dong ngin mach xung kich tai Ns:

ikag = ika4 + ikaS = 89,727 + 69,622 = 159,34‘9 [kA]
Gia tri hiéu dung cua dong ngén mach xung kich tai Ns:

Liens = Leena + Leens = 53,223 + 42,008 = 95,231 [kA]

3.2.3.9. Diém ngin mach N7
Theo nguyén tic xép chong ta c6: In7=Ins+Ins:

Vay, tri ) dong ngén mach tai diém N7

Ion7 = Ions + Ions = 25,775 + 52,48 = 78,255 [KA]

Long = Lins + Ions = 9,279 + 49,73 = 59,009 [KkA]
Dong ngin mach xung kich tai N7:

LerN7 = Lxkns + leens = 69,622 + 133,59 = 203,212 [KA]
Gia trj hiéu dung ctia dong ngan mach xung kich tai N7:

Lieny = Leens + Leens = 42,008+ 79,24 = 121,248 [kA]

3.2.3.10. Piém ngin mach N7’
Theo nguyén tic xép chong ta cé: In7’=Ine+Ine:

Vay, tri $6 dong ngrfm mach tai diém N7’

Ion7 = lone + lone = 25,775 + 39,34 = 65,115 [kA]

N7 = liine + Iine = 9,279 + 33,84 = 43,119 [KA]
Dong ngian mach xung kich tai N7’:

ixkng = ixkne T ixkng = 69,622 + 100,143 = 169,765 [KkA]
Gia trj hiéu dung ctia dong ngan mach xung kich tai N7:

Iykng = Ixkns + Ixkne = 42,008+ 59,4 = 101,408 [kA]

3.2.3.11. Piém ngin mach N8
a, Bién d6i so' dd ngin mach

“f X17 E10 HT
X1 l { O HT \ £
I x23[] X4 |
xis | X1 :
E5C | x22| |
x12| x5 [] |x13
< Ny N8
»
x14] — =1 1—0Es5
) i 1 Xia ¥ X5
X10 X11 x20( |
x3 | X9 T

L ' — | —{_1}
& | w [ e
| x2 Isz [Ixa ixw im
( O

= s £4 E24 E3
a) b)
Ta thay, so d6 a d61 ximg nhau qua diém ngan mach Ng nén ta c6 so do b va gia tri di¢n
khang nhu sau
X,,=0,153
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X,,=0,381

X,,=0,10688 . X,,=0,052
X,,=0,073 ; X,,=0,084
E10 % HT
HT
x23EIJ X24TI (P
x24[ |
xzzﬁ

|
X26
N8 -
3 ES i
X =i} ES
X25 K14 b X28 X14 X5
x27ﬁ7

234 E1234

Tu so do c ta co:

(X:+Xi)Xys o _(0,21376+0,073).0,10688

20

25

X, X, + X4 0,21376+0,073 +0,10688
Tur so dd d ta co:
__ XuX, _ 0381.0,084 ..,
26 )
X, +X, +X,; 0,381+0,084+0,13
XX O3BIOI
X, +X, +X,; 0,381+0,084+0,13
L XXy 0130084 oo
28 )
X, +X, +X,; 0,381+0,084+0,13
HT  E1234
O
HT X31 |X32
X29 N8
<
{1} T 1+—0OES5
X30 ¥ X5 N8
X27
X5
E1234
ES
€) f)

Tu so dd e ta co:
X,0=X,,+X,,=0,153+0,054=0,207
X=X, +X,,=0,018+0,15=0,165

d)

+0,052=0,13

HT

X31
N8

X33

E12345

g)
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T so do fta co

LSS =O,207+O,165+% =0,784

27 s

X, =X, + X5, +%=0,083+0,165+%3’71“:0,314

29 4

X31 = X29 +X3o +

Tir so d6 g ta co:
X, Xy 0,314.0,21376
P X, X, 0,314+0,21376
b, Tinh toin dong ngin mach:

0,127

Pé sir dung dudng cong tinh toan, ta quy doi dién khang tinh toan vé hé don vi twong d6i
dinh mac (X¢t *gm)
Xy * gm= X33.E—i‘iZ“Fi =0,127228 - 04
Tra dudng cong tinh toan (hinh 3.5 trang 44 sach “Thié:t ké nha may dién va tram bi?::n
ap” cua PGS Nguyén Hiru Khai), ta dugc boi soc cua thanh phan khong chu ki dong dién ngan
mach:
K5=2,5; Ke=2,05

Dong dién siéu qua d6 ban dau do cic may phat dién cung cip:

2. SdmFi 312,5
If =Kg.1 =Kyj.——— = 2,5. = 42,96 [KA
0 0+ 'dmF 0 \/g Ucblo's \/510,5 [ ]
Dong ngin mach duy tri do cic may phat cung cap:
Y. SdmFi 312,5
[o = Kg. 1 = Kp.—— = 2,05. = 35,23 [KA
dmF V3.Ueb1os V3.10,5 [A]

Dong ngian mach do hé thdng cung cap:

I — ICl:‘llO,S — ICb10,5 — 5,499 =7 014 [kA]
HT = xur X3, 0,784 ’

Tri sb ngén mach tai diém Ng:
Iong= 1o + Iyt = 42,96 + 7,014 = 49,974 [kA]
long=le + Iy = 35,23 + 6,22 = 42,244 [kA]
Dong ngian mach xung kich tai N8:
iane= V2. Ky Iong = V2 .1,8. 49,974 = 127,213 [kA]
Gi4 tri hiéu dung ctia dong ngén mach xung kich tai Ng:
Iykng= I{)'NS.\/I + 2. (Ky — 1)%2 =49,974. \/1 +2(1,8 - 1)2="175,46 [kA]
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3.2.3.12. Piém ngin mach N9
a, Bién d6i so' dd ngin mach

E1O
E10 x1 []
it X17 <ng  OQHT
" O HT i L
SoNe | x15 ]  X24 |
X15 | X186
‘ E5 () x22|
x12‘“ X5 ,‘
x14/ | __1—CES5
L — T o L x21
1 X10 X1 4 X20|
X8 | T
- T - | X19 .
[Ix2 jXB 1 X18 [ | X3
E2 E3 E4 E24 E3
a) b)

Ta thay, so d6 a doi xtrng nhau qua di€ém ngan mach Ng nén ta c6 so d6 b va gia tri di¢n

khéng nhu sau

X,,=0,153
X,s=0,10688 ; X,,=0,052
X,,=0,073 ; X,,=0,084
X,,=0,364
E10
i E1
X1 |}
& O HT
. A X1 E
X15J.:, X24] N9 HT
1 . I
x22| x15[] X24
|
3—OE5 X26
I x21
X25
OE5
E234 E2345
C) d)

Tu so do c ta co:

B (0,21376+0, 073).0,10688

_ (Xs X )‘XIS +X
X+ Xy + X

25

2°0,21376+0,073 +0,10688

+0,052=0,13
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Tur so do d ta co:

Xy Xy g _ 0.13.0,364

= =220 10,084=0,18
X, +X,, 0,13+0,364

HT E2345
\? O HT
x27] | X28
\ x27| |
No =
</
= s [
x1 []
O O
E1 E12345
¢) f)
Tir so do e ta co:
X, X24+X15+X Kis _0,153+0,167+ 21230167 _ ¢ 465
X, ;
X28=X26+X15+%=0,18+O,167+w=0,543

24 )
Tu so do ftaco

XX, _ 0,543.0,21376
P XX, 0,543+0,21376
b, Tinh toian dong ngin mach:

=0,154

Dé st dung duong cong tinh toan, ta quy d6i dién khang tinh toan vé hé don vi twong ddi
dinh muc (X¢¢ *am)

M—OMZE—OS
cb

Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thle:c ké nha may dién va tram bié:n
ap” cta PGS Nguyen Hitu Khai), ta dugc bdi soc ciia thanh phan khong chu ki dong dién ngan
mach:

Xtt *am= X33.

Ki=2; Keo=1,8 ,
Dong di¢n si€u quéa do ban dau do cac may phat dién cung cap:
2 Sdmri 5 312,5

I = Kg.1 = Kj. = 2. = 34,366 [kKA
0’ 0-4dmF — Ixpo- \/g Ucblols \/§’ 10’5 [ ]
Dong ngan mach duy tri do cdc may phat cung cap:
S 312,5
lo = Koo Igmp = 2 Samri__ = 30,93 [KkA]

“BUpros | V3.10,5

Dong ngin mach do hé théng cung cap:

I _ ch105 — ICblOS — 5,499 11 9 [kA]
HT = “xur Xp; 0,462 ’
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Tri s6 ngén mach tai diém Ng:
Iino=10 + Iyr = 34,366 + 11,9 = 46,266 [KA]
loono=leo + IyT = 30,93 + 11,9 = 42,83 [KA]

Dong ngan mach xung kich tai N8:
ixione= V2. Ky Ijng = V2 .1,8. 46,266 = 117,77 [kA]

Gia tri hi¢u dung ctia dong ngan mach xung kich tai Ns:

Laeno= 1ing- /1 + 2. (Ko — 1)2 =46,266. /1 + 2(1,8 — 1)% =69,86 [kA]

PA | Diém Mach dién U I I i, I,
NM dm
V] [kA] [kA] [kA] [kA]
N Cao 4p 110 7,516 6,575 19,133 | 11,349
W\ Trung 4p 35 11,398 | 9,374 | 29,015 | 17,211
N; Ha 4p MBA 10,5 61,023 | 45217 | 159,349 | 95231
N4 Phan doan 10,5 35248 | 35938 | 89,727 | 53,223
N, Phan doan 10,5 22,615 | 23,715 | 57,568 | 34,148
Vo Ns May phat 10,5 25775 | 9279 | 69,622 | 42,008
N. May phat 10,5 52,480 | 49,730 | 133,590 | 79,240
N6 May phat 10,5 25775 | 9279 | 69,622 | 42,008
N, May phat 10,5 39,340 | 33,840 | 100,143 | 59,400
Ny Ty dung 10,5 78,255 | 59,009 | 203,212 | 121,248
N’ Ty dung 10,5 65,115 | 43,119 | 169,765 | 101,408
Ng Ty dung 10,5 49,974 | 42,244 | 127,213 | 75,460
No Ty dung 10,5 46,266 | 42,830 | 117,770 | 69,860

Béng 3.2 Bang két qua tinh toan ngan mach phuong an V

3.3. Xac dinh xung lwgng nhiét ciia dong ngin mach

- Trong do:

1

By = J ix.at = Bnex + Bkck
0

Byck 13 xung luong nhiét cua dong ngian mach thanh phan chu ky.
Byck = (Ion)? tea

Véi:

— I, 1a dong dién ngin mach 6n dinh

—  tyq 12 dong thoi gian twong duong thanh phan chu ky cta dong ngan mach
) tua = F(B")
Ma: B/ = Jon
IooN
— t1a thoi gian ton tai ngadn mach. Trong tinh todn gan dang c6 thé lay t = 0,12s
—  Bykek 12 xung lugng nhiét cia dong ngan mach thanh phan khong chu ky

2 _2t
BNKCK = (10,01.1\]) -Ta <1 —e Ta)

2t
Véi T, 1a hang sb thoi gian twong dwong cua ludi dién khi t > 0,1(s) thixeme Ta =~

A n 2
0 nén: Bygck = (IO,Ol.N) Tq
V61 U > 1000V thi Ta = 0,05 (s)
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3.3.1. Phuong an I

Dlém MaCh IO” Iéc’, B” ttd BNCK BNKCK BN
PA| NM dién [kA] [kA] | [kA] [s] [kA%s]| [kAZs]| [kAZs]
Ni Cao ap
6,653 | 6,18 | 1,08 |0,0015| 0,057 2213 2.270
No | Trungdp |13 456 | 1095 | 123 | 004 | 4796 9,053 13,849
N3 Ha 4p
56,091 | 37,945 | 1,48 | 0,178 | 256,288 | 157.310 | 413,599
N+ |  Phan
Poan | 17,386 | 19,586 | 0,89 | 0,007 | 2,685 | 15114 | 17,799
Ns* | May phat | 5307 | 43088 | 128 | 005 | 96,747 | 158.834 | 255581
N7 | Tuwding | o5 137 1 53067 | 154 | 019 | 539,101 | 337.324 | 876.425
Bdng 3.3 Xung lwong nhiét ngdan mach phwong dn I
3.3.2. Phuong an V
Piém| Mach Ip” 1 B" teq Bnck Brkck By
PA| NM dién [KA]| [kA]| [KkA] [s] [kA2s]| [kA2s]| [kAZs]
Ni Cao 4p
7516 | 6,575 | 1,14 | 0,002 | 0,086 2.825 2911
N2 | Trung ap
11,398 | 9374 | 122 | 0,035 | 3,076 6,496 9,571
N3 Ha ap
61,023 | 45217 | 1,35 | 0,09 | 184,012 | 186,191 | 370,203
Ny’ Phan
Poan | 22:615 | 23,715 | 095 |0,0095 | 5343 | 25572 | 30,915
Ns* | May phat | 5) 490 | 49730 | 1,06 | 0,0015 | 3,710 | 137.708 | 141,417
N7 Twding | 2e 555 | 59009 | 133 | 0,075 | 261,155 | 306,192 | 567.347
Bdng 3.4 Dung lwong nhiét ngdn mach phirong dn V.
CHUONG 4. SO SANH KINH TE - KY THUAT CAC PHUONG AN, CHON

PHUONG AN TOI UU

4.1. Tinh dong dién cuwéng birc
4.1.1. Phwong anl
4.1.1.1. Cac mach phia cao ap 110kV

- BPuong day kép

hé théng:

Trang 71




L1 Sy, 1103787
btl 2 J_UcbIIO 2 \/_11

1a cong suét thira 10n nhat ciia nha may phat 1én hé thong

=0,261[kA]

Trong do: S

thmax
I,,=2.1,,,=2.0,261=0,522 [kA]

- Phia cao 4p may bién 4p lién lac B va B2:

1 S 1103787 o g

1
e 2 \/_Ucbno 2 ‘/_115

Dong cudng buc duoc dua trén kha ning qua tai ciia may bién ap :
kqtsc Sde _ 1’480

I =
* BU,, B115

- Thanh g6p dién &p cao:
Dong binh thuong :

I, =max {I,, } =0,261[KkA]
Dong cudng birc:

I,,=max {I;;}=0,562[KA]

0,562 [kA]

> Két luan: So sanh dong cudng buic ciia cac trudng hop trén, chon dong 1 =0,562[kA] dé

chon khi cu dién cho mach 110kV
4.1.1.2. Cac mach phia trung ap 35kV

- BPuong day phu tai trung 4p :
+ Puong day don:

Iya= i - 0
© BU, 336,508
+ Duong day kép :
Ibt4:l- Sptmax :l. 30
2'\BU, 24336508
1, =2.1,,=2.0,31=0,59%4 [kA]
- Phia trung ap may bién 4p n6i bo B3:

Lom—mm 625 4 gg9ryA]

" BU,,. 3.365
1,,s=1,05.1,s5=1,05.0,997=1,047 [kA]
- Phia trung ap may bién ap lién lac B1 va B2:

=0,198[KA]

=0,297[KA]

I = 1 Sy 1 100 —0,791[kA]
23Uy 2743365
k S 1,4.
oo 1480 4, [kA]
" BUus V3365
- Thanh g6p dién ap trung :
Dong binh thuong :

I, =max {1, } =0,989[kA]
Dong cudng buc:

I, =max {1, }=1,77[kA]
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> Két luan: So sanh dong cudng btic clia cac truong hop trén, chon dong 1, =1,77 [kA] dé
chon khi cu dién cho mach 35kV
4.1.1.3. Cac mach phia ha ap 10,5kV
- Mach dau cuc may phat F1;F2;F3;F4:
S,.r _ 62,5

= =3,437 [kA
oo™ BU, 3105 [kA]
1,,,=1,05.1,,=1,05.3,437=3,61 [KA]
- Mach ty dung:
I — Sums _ 15625 —0.172[KA]

* BU, 35105
- Phu tai cAp dién ap may phat:
+ Puong day don:
S 5

prmax =0,323[kA
ho™ BU, V3105085 [A]
+ Puong day kép :
L S 120 g agka]

I 0== :
"2 BU, 2°43.10,5.0,85
Lo =2.1,,=2.0,647=1,294 [KA]

- Mach khang dién phan doan:
1,,=0,953[kA]

I,=1 ,906[kA]
- Mach ha ap may bién ap lién lac B1,B2

1

Sy 78,125
X — =2,149 [kA
™ 23U, 24/3.10,5 [1A]
K, ..-Sg
. 1,480 =5,279[kA]
"B Ude 3105
- Thanh goép dién &p ha ép :
Dong binh thuong :

I, =max {1, }=2,149[kA|
Dong cudng buc:
I,,=max {I;}=5.279 [kA]

9
A

> Két luan: So sanh dong cudng btic ciia cac truong hop trén, chon dong 1= 5,279 [kA] de
chon khi cu dién cho mach 10,5kV
4.1.2. Phuwong an V
4.1.2.1. Cac mach phia cao ap 110kV
- Puong day kép hé thong:
1 Sy 1 103,787

I
a 2 Vlchbno 2 \/_11

1a cong suét thira 16n nhat ciia nha may phat 1én hé thong

=0,261[kA]

Trong do: S

thmax

!': Dong dién binh thudng va cudng birc qua khang duoc tinh & chuong 2 muc 2.3.2.2
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Ly =21, =2.0,261=0,522 [kA]
- Phia cao 4p may bién 4p lién lac B2 va B3:
1 Sy 1 103,787 0 261[kA]

I
e 2 \/chbllO 2 \/_ 3.115
Dong cudng buc duoc dua trén kha ning qua tai ciia may bién ap :
I Ko Syms 1,463
b2
\/§.Ucbn’0 \/5.’1 15
- Phia cao ap may bién ap noi bd B1:

Sram 025 313kA]

B, BT
I,,=1,05.1,=1,05.0,313=0,329 [kA]
- Thanh gop dién ap cao:
Dong binh thuong :
I, =max {1, } =0,313[kA]
Dong cudng buc:

I,,=max {I;;}=0,522[KA]

0,443 [KA]

> Két luan: So sanh dong cudng biic cta cac trudong hop trén, chon dong ch :0,522[1(A] dé

chon khi cu dién cho mach 110kV
4.1.2.2. Cac mach phia trung ap 35kV

- Puong day phu tai trung ap :
+ Puong day don:

= Sptmax - 10
© U, 336508
+ Puong day kép :
23U, 24336508
1,,,=2.1,=2.0,297=0,594 [kA]
- Phia trung 4p may bién &p noi bo B3:
Stam ___ 62:5 =0,989[KA |

T e B363
L,s=1,05.1,,s=1,05.0,997=1,047 [KA]
- Phia trung 4p may bién ap lién lac B1 va B2:

=0,198[kA]

0,297[kA]

I, = 1 Sy 1100 0,791[kA]
2By 243365
Koo Soms  1,4.63
L= = =],395 [kA]
BU,,. 3365
- Thanh gop dién &p trung :
Dong binh thuong :

I, =max {1, }=0,989[kA|

Dong cudng birc:
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I,=max {1 }=1,395[kA]

5
A

> Két luan: So sanh dong cudng buc ciia cac trudng hop trén, chon dong ch:1,395 [kA] de
chon khi cu dién cho mach 110kV
4.1.2.3. Cac mach phia ha ap 10,5kV
- Mach dau cyc may phat F1;F2;F3:
S,.- _ 62,5

= =3,437 [kA
oo™ BU, 3105 [kA]
1,,,=1,05.1,,=1,05.3,437=3,61 [KA]
- Mach ty dung:
I — Sums _ 15625 —0.172[KA]

* BU, 35105

- Phy tai cép dién ap mdy phat:

+ Puong day don:
S 5
= =0,323(kA
oo™ BU, 3105085 [kA]
+ Puong day kép :

1 Spmax 1 20

I =—. =0,647[kA
T BU, 2 43.10,5.0,85 [<A]
Lo =2.1,,=2.0,647=1,294 [KA]
- Mach khang dién phan doan:
1,,=0,73[kA]
I,=2,95[kA]
- Mach ha ap may bién ap lién lac B1,B2
S 18,75
max__ —___ =0,516[kA
= 23U, .. 24/3.10,5 [1A]
K-S
o LAy eska]
" BU, . BI0S
- Thanh gop dién ap ha ap :
Dong binh thuong :

Ibt—max{ bt} =3 437[kA]
Dong cudng birc:

I,,=max {I,;}=4,85 [KA]

9
A

> Két luan: So sanh dong cudng biic clia cac truong hop trén, chon dong 1, =4,85 [kA] de
chon khi cu dién, cho mach 10,5kV )

4.2. Chon may cat va dao cach ly cap dién 40 may phat

4.2.1. Diéu kién chon may cit (MC)

% Diéu kién chon:

— Dién dp dinh mtc: UdmMC > Udgmmang.

— Dong dién dinh muc: lammc > Ieb.

2: Dong dién binh thudng va cudng bitc qua khang duoc tinh & chuong 2 muc 2.3.3.2
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— Dong cit dinh muec: Iodm > I’
% Kiém tra:

—  Kiém tra én dinh dong: Isda > Ixn s

—  Kiém tra 6n dinh nhiét: I? nh. tu > Bx
4.2.2. Diéu kién chon dao cach ly (DCL)
< Diéu kién chon:

— bién ap dinh muc: Usmpc > Udmmang.
— Dong dién dinh mtc: Ismper > Ieb.

% Kiém tra:

—  Kiém tra én dinh dong: Isda > Lxni

—  Kiém tra 6n dinh nhiét: I? nh. tu > Bx

ONS

Tir diéu kién chon may cit va dao cach ly cung véi gia tri cac dong ngan mach da tinh ¢
bang 3.1 kéthop véi gia tri dong cudng birc, cac loai may cat dao cach ly dugc chon vai cac

thong so sau:
% Phuong an I:
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Badng 4.1 Théng sé mdy cdt phwong dn I

THONG SO TiNH TOAN THONG SO PINH MUC
;i LOAI GIA
MACH I DIEM | v 1 | oy | T | Usn | Tim | Team | Toaa | Inh/tnh
TINH | NGAN o | aa A A MAY o L L La | aeas (VND
Ho\»zz»omAVAVAVAV OMHAVCAVAVA@
Cao 4 BBY-110-
W@ N1 | 110 [ 0,562 | 6,653 | 16,936 110 2000 | 40 | 102 | 4053 |475.106
MBA 40/2000
Trung
) BBY-35-
ap N2 35 | 1,77 | 13,456 | 34,253 35 | 2000 40 | 100 | 40/3 |300.10°
40/2000
MBA
Ha ap MI - 10 -
N3 | 10,5 | 5,279 | 56,091 | 146,79 10 9000 | 90 | 300 | 70/10 | 450.10°
MBA 9000/1800
A MIT - 10 -
Phan
N4 [105 | 2,81 | 40,14 | 102,18 | 3200 - 10 |3200| 45 | 120 | 45/4 |200.10°
doan
45Y3
Tu MIT - 10 -
a,. N7 |105 |1,906 | 30316 | 77,17 3200 - 10 |3200| 45 | 120 | 45/4 | 180.10°
ung 45Y3
M MI - 10 —
,< N'5 | 10,5 4,326 | 60,68 | 154,47 | 5000- 10 | 5600 | 63 | 170 | 64/4 |275.10°
phat 63Y3
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THONG SO TINH TOAN THONG SO PINHMUC | GIA
MACH | PIEM
; < Udm Udm | lim | load | Inw/tan A
TINH | NGAN Ieb I’ I« | LOAIDCL [dong]
TOAN | MACH kV) &V) | (A) | kA) | (kA/s)
Cao ap PJIH/I-110- 6
MBA N1 110 [0,562 | 6,653 | 16,936 €00 110 | 600 | 80 | 12/10 | 325.10
Trung
ap N2 35 1,77 | 13,456 | 34,253 PHIL-35- 35 3200 128 | 50/4 | 300.10°
3200Y
MBA
Ha ap PBK- 6
v N3 10,5 |5,279 | 56,091 | 146,79 | |0 000 10 | 6000 | 200 | 75/10 | 350.10
Phén PBK- 6
doan N4 10,5 | 1,906 | 30,316 | 77,17 10/2000 10 [2000| 85 |28/10 | 150.10
Tu PBK- 6
ding N7 10,5 {0,172 | 82,137 | 213,09 | 2000 10 | 3000 | 200 | 60/10 | 250.10
May , PBK- 6
phat N'5 10,5 | 3,61 | 56,362 | 14347 | 0000 10 | 4000 [ 200 | 65/10 | 300.10

Béng 4.2 Thong s6 dao cach ly phuong an 1
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Phuong 4n V:

X/
L X4

Bdng 4.3 Théng s6 may cdt phieong dn V

THONG SO TINH TOAN THONG SO PINH MUC
;i LOAI GIA
Z\,.wom wﬂm..z Udm | I | N | . Udm | Iim | leam | loaa | Inh/tnh
TINH | NGAN | | A A MAY L Lam Laa | aeas (VND
aowzz\womAVAVAVAv nwaﬁv:AVAVA@
Cao 4 BBY-110-
PLoNt | 110 | o562 6,653 | 16,936 110 | 2000 | 40 | 102 | 40/3 | 475.10°
MBA 40/2000
Trung
) BBY-35-
ap N2 35 | 1,77 | 13,456 | 34,253 35 2000 | 40 | 100 | 40/3 |300.10°
40/2000
MBA
Ha ap MI - 10 -
N3 | 10,5 5,279 | 56,091 | 146,79 10 [9000| 90 | 300 | 70/10 | 450.10°¢
MBA 9000/1800
Phin MIT - 10 -
N4 | 10,5 2,81 | 40,14 | 102,18 | 3200 - 10 [3200| 45 | 120 | 45/4 |200.10°
doan
45Y3
Tu MIT - 10 -
m,. N7 |10,5 1,906 | 30,316 | 77,17 | 3200 - 10 [3200| 45 | 120 | 45/4 |180.10°
ung 45Y3
M MI - 10 —
w‘M N's | 10,5 | 4,326 | 60,68 | 154,47 | 5000- 10 [5600| 63 | 170 | 64/4 |275.10°
pha
63Y3
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THONG SO TiNH TOAN THONG SO PINHMUC | GIA
MACH | PIEM
; < Udm Udm | lam | lodd | Inw/tan
TINH | NGAN o | I'x L« | LOAIDCL VND
Cao ap PJIHJI-110- ]
e | NI 110 0,522 | 7,516 | 19,133 600 110 | 600 | 80 | 12/10 | 325.10
Trung
p N2 | 35 |1395| 11398 | 20015 | PHA3S- 1 35 13500 | 128 | s0/4 | 300.10°
3200Y
MBA
Ha 4p PBK- 6
vea | N3 10,5 | 4,85 | 61,023 | 159349 | o 10 | 6000 | 200 | 75/10 | 350.10
Phan PBK- ]
doan N4 10,5 | 295 | 35248 | 89,727 | 012000 10 | 3000 | 200 | 60/10 | 250.10
Tu PBK- ]
dine N7 10,5 {0,172 | 78255 | 203212 | | oo 10 | 3000 | 200 | 60/10 | 250.10
May , PBK- ]
ohit N'5 10,5 | 3,61 | 52480 | 133590 | oo 10 | 4000|200 | 65/10 | 300.10

4.3. Tinh toan kinh té ky thuit ciia cic phwong 4n

4.3.1. Phwong phap danh gia tinh hiéu qua cac phwong an khac nhau vé thiét bi dién

Bdng 4.4 Théng s6 dao cach ly phiwong an 'V

Mot phuong 4n vé thiét bi dién duoc goi 14 kinh té nhat néu chi phi tinh toan C thip nhat:

Trong do:
i=1,2,3...1a s tht tu phuong an
V 1a v6n dau tu cia phuong an

adm 13 hé s6 dinh muc cuia hiéu qua kinh té (1/ndm). Doi vai tinh toan trong ning

4.3.2.

luong adm = 1/6

Ci=Pi+am.VitYi(5.1)

Y 1a thiét hai do mat dién P 13 phi ton van hanh hang nim.
Tinh von dau tu cua thiet bi:

Khi tinh todn von dau tu ctia phuong an, chung ta chi tinh tién mua thiét bi, tién chuyén cho
va xay lap cac thiét bi chinh. O day, ta chi tinh tién mua cac thiét bi chinh nhu may bién ap,

may cit dién, dao cach ly. Nhu vdy vén dau tu ciia mot phwong an nhu sau:

Trong do:

- Vpg: 1a vOn dau tu may bién ap:

Xac dinh theo biéu thuc sau:

VB=VB.KB

V =Vg+ Vmc.peL

+ Vg la tién mua may bién ap.
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+ Kz 13 hé sb co tinh dén chi phi van chuyén va xay lip mdy bién ap. Hé sé nay phu
thudc vao dién ap dinh mirc ctia cudn cao ap va cong suét dinh muc cua may bién
ap. Hé s6 KB duoc tra ¢ tai liéu tham khao [1].
- Ve, per: 14 von dau tu cia may cat dién va dao cach ly:
Puoc tinh nhu sau:
Vumce, peL = ni. Vmci) + 0. Voergy  (5.3)
Véi:
+ i, nj 13 s6 may cit va dao cach ly.
+  Vwmca), VDCL(J) 1a gi4 thanh ctia moi loai may cét va dao cach ly.
Duya vio so dd noi dién cua hai phuong an, ta biét duoc s6 lwong ciia may cét va dao cach
ly, tir d6 tinh gia tién may cét dao cach ly cho toan nha may.
4.3.3. Tinh phi ton vin hanh hang nim

Phi t6n van hanh hang nim cta mdi phwong an duoc xac dinh nhu sau:
P=Py+Pp+Pt
Trong do
Py 13 tién khau hao hang nim vé von dau tu va stra chita 10n.

_a.V
100

Vi:
— Vi vén dau tu ciia mot phuong an.
— ala dinh mtrc khdu hao %. Tra tai liéu tham khao [1] Chon a = 8,4% vdi thiét bi 150
KV tro 1én a= 9,4% véi thiét bi dudi 150 kV
Pp 1a chi phi phuc vu thiét bi (sira chita thuong xuyén va tién luong cong nhan).

Chi phi Pp phuy thugc vao nhiéu yéu té nhu loai thiét bi, loai nhién liéu, cac thong s6 ky thuat
cua cac thiét bi chinh... Chi phi nay tao nén mot phan khong dang ké trong téng chi phi san
xuat, mit khac no ciing khac nhau it giira cic phuong an so sanh. Do vay khi dénh gia hiéu qua
kinh té ctia cac phuong 4n ta c6 thé bo qua chi phi nay.

Pt 1a chi phi do t6n that dién hang nam trong cac thiét bi dién:

Pt=B.AA

- P la gia thanh trung binh dién ning trong hé théng dién, chon p = 600 dong/kWh.

- AA 14 ton that dién nang hang nam trong thiét bi (kWh), chil yéu do ton that trong may
4.3.4. Tinh chi phi tinh toan hing nim

Néu xac suét thiét hai do mat dién khé khan thi viéc so sanh giita cac phuwong 4n van tién
hanh theo cong thirc tinh chi phi tinh toan rat gon, nghia 1a khong c6 thanh phan thiét hai tham
gia. Cong thure (5.1) trd thanh:
Ci=Pi+agm .Vi
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4.3.5. Phuwong an I
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Hinh 4.1 So dé néi dién phwong én I

4.3.5.1. Von dau tu cia thiét bi
a. Von dau tu cho thiét bi phan phéi:

Duya vao so d thiét bi phan phdi phuong an I:
- Phia 110 kV:

Trong phuong an nay can phai chon 8 méy cat & cap dién ap 110 kV: 2 may cat cho dudng
day kép cung cap cho phu tai cao ap, 2 may cho duong déy kep nbi nha may véi 1 hé théng, 2
may cho phia cao cia may bién ap lién lac, 1 may cét lién lac gitta 2 thanh gép 110 kV, 1 may
lién lac gitra thanh gop vong véi thanh gop chinh ,1 va 29 dao cach ly:

Viteep = 475.100.8 +29.325. 106 13225.10° [VND]
- Phia 35kV:

Do phu tai & phia dién ap trung gom 2 duong day don, 2 dudng day kép (coi trong duong
6 10), nén ta sir dung h¢ 2 thanh gop c6 thanh gop vong.

Phai chon 11 may cit dién ¢ cap dién ap nay: 6 may cho cac dudng ddy cung cap cho phu tai
trung &p, 2 may cho phia 35 kV ctia 2 may bién 4p lién lac, 1 may lién lac giita 2 thanh gbp 35
kV, 1 may lién lac giita thanh gop vong véi cac thanh goép chinh, 1 may cho bd may bién ap
may phat va 41 dao cach ly:

Vareep = 300.10%.11 + 41.300.10° = 15600.10° [VND]
- Phia 10,5kV:

O cap dién ap 10,5 kV can chon 15 may cit: 4 may cat giita 4 phan doan cta thanh gop UF,
4 may cit ndi 4 may phat v6i thanh gop UF, 2 may cho phia ha ctia 2 may bién p lién lac, 5
may cit cho ty dung ; 4 khang dién va 21 dao cach ly:

Vsteep = Vmcio,s + Vbcerios + Vkp

=4.100 +4.180 + 2.450 + 5.180 + 8.150 + 4.300 + 4.350 + 5.250+4.300+8.150+4.350 +
5.250 +4.200

=12740.10° [VND]

b. Von diu tu cho may bién ap:

Vay tong von dau tu mua may bién ap (ké ca chi phi chuyén chd, xay lip) cua phuong an 1
la:

Vg =2.32.10%.1,5+ 24.10%.1,6 = 134400.10° [VND]
> Tong 6n dau tu thiét bi:
V = Vg + Vrepp =134400.10° +13225.10° +15600.10° +12740.10°
=175965.10° [d6ng]
4.3.5.2. Tinh phi ton vin hanh hang nim:
a. Chi phi do ton thit dién ning:
Pt=B.AA
Véi: B =600 ddong/kWh
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AA = 5132466 kWh ‘
» Pt=600.5132466=3079479600[dong]
b. Khau hao van hanh hang ndm va sira chira I6n (Pk):

6
p o2V 94 17S96510° ooty ]
100 100

Vay chi phi van hanh hang nam:
P =Pt + Pk = 307947600 + 16540,71.10°= 1,68.10'° [d¢dng]
4.3.5.3. Chi phi tinh toan hang nam
C=1,68.10'"+0,15.175965.10° =4,32.10'° [ddng]
4.3.6. Phwong an V

l, [ - d 9 ! |

‘ [ ;
i ol il Al 1 & & &7 4
N DT

g9l 48 gad9da ¢ ga gald

Hinh 4.2 So dé néi dién phwong én 'V

4.3.6.1. Von dau tu cia thiét bi

¢. Von dau tu cho thiét bi phan phoi:

Duya vao so d thiét bi phan phdi phuong an I:
- Phia 110 kV:

Trong phuong an nay can phai chon 9 may cét ¢ cap dién ap 110 kV: 2 may cét cho duong
day kép cung cap cho phu tai cao ap, 2 may cho duong déy kep nbi nha may véi 1 h¢ thong, 2
may cho phia cao cia may bién ap lién lac, 1 may cét lién lac gitta 2 thanh gép 110 kV, 1 may
lién lac gitra thanh gdp vong véi thanh gop chinh,1 may cho bd may bién 4p may phat va 33
dao céch ly:

Viteer = 475.10%.9 +33.325.10° = 15000.10° [VND]
- Phia 35kV:

Do phu tai ¢ phia dién 4p trung gdm 2 dudng day don, 2 duong day kép (coi trong duong
6 10), nén ta sir dung h¢ 2 thanh gop co thanh gop vong.

Phai chon 11 may cat dién & cap dién ap nay: 6 may cho cac duong day cung cap cho phuy tai
trung 4p, 2 may cho phia 35 kV ciia 2 may bién ap lién lac, 1 may lién lac gitra 2 thanh gop 35
kV, 1 may lién lac giita thanh gop vong véi cac thanh gop chinh, 1 may cho bo may bién ap
may phat va 41 dao cach ly:

Vareee = 300.10°.11 +41.300.10° = 15600.10° [VND]
- Phia 10,5kV:

O cép dién 4p 10,5 kV cin chon 12 méy cit: 2 may cét giita 3 phan doan ctia thanh gép UF,
3 may cit ndi 3 may phat véi thanh gop UF, 2 may cho phia ha ciia 2 may bién 4p lién lac, 5
may cit cho tu ding; 2 khang dién va 16 dao cach ly:

Vi3terr =VmMmcio,5 + Vberios + Vikp
= 2.100 +3.275 +2.450 + 5.180 + 4.250 + 3.300 + 4.350 + 5.250+4.250+3.300+4.300 +5.250
+2.250
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=12225.10° [VND]

d. Vén diu tw cho may bién ap:
Vay tong von dau tu mua may bién 4p (ké ca chi phi chuyén ché, xay lip) ctia phuong an 1 1a:
Vi =2.26.10%.1,5+ 24.10%.1,6+24.10%.1,5= 152400.10° [VND]

> Tong 6n dau tu thiét bi:

V = Vg + Vrepp =152400+15000+15600+12225 = 195225.10° [VND]
4.3.6.2. Tinh phi ton vin hanh hang nim:
a. Chi phi do ton thét dién niing:
Pt=B.AA
Véi: B =600 dong/kWh
AA = 6831810 kWh
> Pt=600.6831810=4099086000[dong]

b. Khiu hao vin hanh hang nim va sira chira 16n (Pk):
a.V._94. 195225.10°

100 100
Vay chi phi van hanh hang nam:
P = Pt + Pk = 4099086000+ 18351,15. 10°= 2,25.10'° [ddng]
4.3.6.3. Chi phi tinh toan hang nam
C=2,25.10'"+0,15.195225.10° =5,17.10'°[d6ng]
4.4. So sanh chi tiéu Kinh té - k§ thuét va chon phwong 4n t6i wvu

P, = = 18351,15.10° [VND]

Tir cac két qua tinh toan cac chi tiéu kinh té cho 2 phuong 4n, ta c6 bang so sanh vé mat
kinh t€ gitra 2 phuong an:

Phuong 4n Vén dau tu (V), Phi t6n van hanh Chi phi tinh toan
[dong] hang nam (P) hang nam (C)
[dong] [dong]
Phuong 4n I 175965.10° 1,68.10'° 4,32.10'°
Phuong 4n V 195225.10° 2,25.10'"° 5,17.10'°

Bdng 4.5 Chi tiéu kinh té - kj thudt ciia 2 phwong dn
4.4.1. VéKkinh té:

So sanh hiéu qua kinh té ctia hai phuong 4n, phuong an I ¢6 von dau tu va phi ton van

hanh hang ndm déu nhé hon phuong an V.

Nén phuong an Thiéu qua hon v€ mat kinh t€ hon.
4.4.2. Ve ky thuat:

Ca 2 phuong an déu thoa man vé mat ky thuat.
4.5. Két luin:

Qua viéc tinh todn va phan tich ¢ trén, ta thiy ca 2 phuwong 4n déu thoa man vé ky thuat,
tuy nhién phuong an I c6 hiéu qué vé kinh té hon phuong an I nén ta chon phuong an I lam
phuong an thiét ke.
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CHUONG 5. CHON KHi CU PIEN,THIET BI CO DONG PIEN CHAY QUA
5.1. Giéi thiéu chung

Trong cac thiét bi phan phdi dién ngudi ta dung cac khi cu dién khac nhau dé dong mo
mach dién, do luong,... Chung dugc ndi v6i nhau béng thanh dan, thanh gép theo so dd ndi dién
nhét dinh. Tuy theo chirc nang ddm nhan, khi cu di€n dugc phan thanh cac nhém sau:

1. Khi cu dién chuyén mach nhu may cit dién, dao cach ly.

2. Khi cy dién bao v¢ khi qua dong hay qua ap nhu cau chi, thiét bi chdng sét.
3. Khi cu dién han ché dong ngan mach nhu dién tré phu, khang dién.

4. Khi cy dién do luong nhu bién dong, bién dién ap.

Céac khi cu dién va day dan, thanh gop tuy khac nhau vé chirc ning nhung déu ¢ yéu cu
chung 13 ching phai dugc 6n dinh nhiét, 6n dinh dong khi c6 dong ngin mach di qua.
5.2. So' dd tinh toan

{ | { {
1} =4 ) ‘ —o—/g— E 0 —o—~ 3 0 —a—/g~— : 4

Hinh 5.1 So do tinh todn

5.3. Chon may cit va dao cach ly

O chuong 4, ta da tinh chon may cat dién va dao cach ly cho cac cip cao ap, trung ap va
cap dién ap may phat. Khi chon, ta dua theo diéu kién dién ap, dong dién va on dinh dong nén
cac diéu kién trén da thoa man.

Riéng diéu kién on dinh nhiét, d6i véi may cat dién va dao cach ly da chon néu c6 dong
dién dinh murc tir 1000 A trd 1én nén khong can kiém tra diéu kién nay. Con may cit va dao
cach ly nao nhé hon 1000 A thi kiém tra 6n dinh nhiét lai.

Theo két qua da tinh chon ¢ chuong 4 (Bang 4.1 va Bang 4.2) may bién 4ap va dao cach ly
déu théa man diéu kién tir 1000 A trd 1én nén khong can kiém tra 6n dinh nhiét.

5.4. Kiém tra khang doan phan doan da chon
- Loai khang dién: PbA-10-2000-8 c6 Idm = 2000 (A)
- Kiém tra 6n dinh dong: 10dd > 1KLN4
iking =45,776 [kA]
1odad =53 [kA]
Véy thoa mén diéu dién on dinh dong
- K1em tra On dinh nhiét: khang dién da chon c¢6 Lam = 2000A > 1000A nén khong can kiém
tra 6n dinh nhiét

3 Dong ngédn mach tai phan doan tinh ¢ chuong 3 muc 3.1.3.3
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5.5. Chon thanh gép, thanh din, cap dién luc
5.5.1. Cac mach phia cao ap 110kV

5.5.1.1. Chon thanh gop phia cao ap 110kV

Chon thanh ddn mém lam thanh dan cho thiét bi ngoai troi. N6 thudng 1a mot day dan xodn
bang nhom 151 thép.

Nhu da xac dinh & phén tinh todn dong dién cudng birc, da xac dinh dugc dong di¢n lam
viéc cudng burc ctia thanh gop cao ap 1a: Iep'!10 = 0,562 [kA]. *

Ta chon thanh din mém theo diéu kién phat nong 1au dai cho phép

I’cp = lcb.
Trong do:
Iep 14 dong dién cho phép ciia thanh din sau khi da qui doi vé diéu kién lam
viéc thuc té.
I’cp =Ki-Kz- Icp

Voi:

K1 14 hé s6 hiéu chinh theo nhiét d6 moi truong, chon K1 = 0,9

K2 1a hé s6 hiéu tmg gan, chon thanh din cimg hinh mang nén Kz = 1

:>I —K K11Cp>1 :>I ——
KI.K2
I 0,562
Icp > = =0,62 [kA]
K,.K, 09.1
Tra tai liéu thiét ké ta chon dugc thanh gop ACO- 600, d=33,1 (mm), Icp = 1050 (A)
Tiet dién chuan Trong luong Duong kinh bién tro don vi Dong phu tai
lkm day dan ngoai cua day [Q¥/mm] cho phép Ngoai
troi
600 2206 33,1 0,055 1050

Bang 5.1 théng sé thanh gép phia cao dp 110kV

1. Kiém tra diéu kién on dinh nhiét khi ngd'n mach.
Tiét dién nhé nhat ddm bao 6n dinh nhiét cua cap dién ap 110 kV.
Kiém tra 6n dinh nhiét theo di€u kién tiét dién cho phép:

/By

Fenon 2 Finin = ==
Trong do:
Schon: 12 tiét dién cua thanh dan can kiém tra 6n dinh nhiét.
) Smin 12 tiét dién nho nhit ma thanh dan c6 thé chiu dung dugc khi thanh dan xay ra
ngan mach.
C : 1 hé s6 phu thudc vao vat lidu 1am thanh din, C =88 [A%s mm?]

MW

E :
min Ins

F =600 [mmz] > 17,12 [mm?]

.10% = 17,12 [mm?]

Vay day dan da chon thoa man diéu kién 6n dinh nhiét.

2. Kiém tra diéu kién phat sinh vang quang
Dé dam bao khong phat sinh vang quang thi: Uyq > Ugm = 110 kV

4 Dong dién 1am viéc cudng birc cua thanh gop cao 4p & chuong 4 muc 4.1.1.1
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Trong d6: Uvq la dién 4p t6i han dé phat sinh vang quang, dugc tinh theo:
— a b
U,=8 . m.r .lg(—t}

r
m: h¢ so xét t¢1 bé mat nhan ctua day dan, chon m = 0,95

« d 33,1, .
r: ban kinh day dan I‘ZEZTIO '=1,655[cm]

a: khoang cach gitta cac truc ddy dan a = 550 cm.
Thay vao cong thirc trén ta co:

U, =84.0,95.1,655.1log 550
K 1,655

j =332 [kV]
Ta thay Uvq > Udm = 110 kV (thda mén)
Vay day dan da chon lam thanh goép 110kV théa man diéu kién ton thit vang quang.
5.5.1.2. Chon thanh din tir phia cao 4p may bién ap lién lac dén thanh gép 110KV
Ta chon thanh dan mém theo diéu kién phat nong 1au dai cho phép
I’cp = lcb.
Trong do:
Iep 14 dong dién cho phép ciia thanh din sau khi da qui doi vé diéu kién 1am
viéc thuc té.
I,cp =Ki1-Kz2- ICp
Voi:
K1 14 hé s6 hiéu chinh theo nhiét d6 moi truong, chon K1 = 0,9
K2 1a hé s6 hiéu tmg gan, chon thanh dan cing hinh méng nén Kz = 1

ZICP:ICPZKI;;(
2

1

=1,=K K,I

cp

I I, 0,562
e KK, 09.1
Tra tai liéu thiét ké ta chon dugc thanh gop ACO- 600, d=33,1 (mm), Icp = 1050 (A)

=0,62 [kA]

Tiét dién chuéan Trong luong Duong kinh bién tré don vi Dong phu tai
1km day dan ngoai cua day [€QY/mm] cho phép Ngoai
troi
600 2206 33,1 0,055 1050

Bang 5.2 Théng sé thanh dan tir phia cao dp mdy bién dp lién lac dén thanh gdp 110kV

1. Kiém tra diéu kién 6n dinh nhiét khi ngcfn mach.
Ti€t dién nhé nhat ddm bao 6n dinh nhiét ctua cap dién ap 110 kV.
Kiém tra 6n dinh nhiét theo di€u kién ti€t dién cho phép:

_ VB

Fch(_)n = Fmin _T
Trong do:
Schon: 12 tiét dién cua thanh dan can kiém tra on dinh nhiét.

Smin 12 tiét dién nho nhit ma thanh dan c6 thé chiu dung duoc khi thanh dan xay ra
ngan mach.

C : 14 hé s6 phu thudc vao vat lidu 1am thanh din, C =88 [A%s mm?]

F. = @ = 227 10° = 17,12 (mm?)
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F =600 (mm?) > 17,12 (mm?)
Vay day dan da chon théa man diéu kién 6n dinh nhiét.
2. Kiém tra diéu kién phat sinh ving quang

D¢ dam bao khong phat sinh vang quang thi: Uyq > Usm = 110 kV
Trong d6: Uvq la dién ap to1 han d€ phat sinh vang quang, duoc tinh theo:

a
U,=8 .m.r .1g[Ttb)

m: hé s6 xét t&i bé mat nhan ca day dan, chon m = 0,95

. _d 331
r: ban kinh day dan == 10"=1,655[cm]

a: khoang cach gitta cac truc ddy dan a = 550 cm.
Thay vao cong thirc trén ta co:

U, =84.095.1,655 . log| =
q 1,655

’ J =332 [kV]

Ta thay Uvq > Udm = 110 kV (théa mén)

Vay day dan da chon lam thanh gép 110kV thoa man diéu kién ton that vang quang.

5.5.1.3. Chon diy dén lién lac véi hé thong

Tiét dién cta day dan duoc chon theo mat do dong dién lam viéc kinh té:

Ipt
Skt = —
T ke
Trong do:
It 12 dong dién lam viéc binh ’thu(‘yng cua mach dién.
Jkt 1 mat d6 dong dién kinh te, phu thudc vao Tmax.
TmaX:4500 [h]

Tra séach tai liéu huéng dan trang 56 d6i véi day nhom 13i thép thi ta chon Jie= 1,1 (A/mm?)

- Ddi véi day kép :
Ipt = 261 [A] ( da tinh ¢ chuong 4)

Vay Sp; = % = 237,27 [mm?]

S6 liéu tinh toan Dong phu
Tiét dién tai cho
chuén phép
Tiét dién Puong kinh bién tr¢ | Ngoai troi
Nhom Thép Daydan | Loithép | Mot chiéu
20°C
300/39 301 38 24 8 0,096 690

Bdng 5.3 Théng so day dan lién lac véi hé thong

1. Kiém tra diéu kién phdt néng lau dai
I, 0,522

I > cb
*“K.K, 09.1

Ta co Icp =690[A]> 636[A]
Vay ddy dan thoa man diu kién phat nong lau dai
’2. Kiém tra c?’iéu kién 6nqd‘inh nhiét khi ngd{z mach.
Ti§t dién qnh() nhat dam bao 6r‘1 dinh nhi,ét cua cap dién ap 110 kV.
Kiém tra 6n dinh nhiét theo di€u kién tiét di€n cho phép:

=0,58 [kA]

VBN
Fch(_)n 2 Fpin = C
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Trong do:
Schon: 14 tiét dién ctia thanh dan can kiém tra 6n dinh nhiét.

Smin  : 12 tiét dién nho nhat ma thanh dan c6 thé chiu dung duoc khi thanh din xay ra
ngan mach.

C : 14 hé s6 phu thudc vao vat liéu 1am thanh din, C =88 [A%s mm?]

Foin = J%_” = ¥22.10° = 17,12 (mm?)

F =301 (mm?) > 17,12 (mm?)

Vay ddy din di chon thoa mén diéu kién 6n dinh nhiét
3. Kiém tra diéu kién phat sinh vang quang
Dé dam bao khong phat sinh Vang quang thi: Uyq = Uam = 110 kV
Trong d6: Uvq la dién 4p t6i han dé phat sinh vang quang, dugc tinh theo:

U,=8 . m.r .1g(Tth

m: hé sb xét toi bé mat nhin cua day dan, chon m = 0,95

d 24
r: ban kinh day dan I’_E=710 =1,2[cm]

a: khoang cach gitta cac truc ddy dan a = 550 cm.
Thay vao cong thuc trén ta co:

U, =84.095.12. 1og(51520j=254,83 [kV]

Ta thiy Uvq > Udm = 110 kV (thoa mén) ‘ o
Vay day dan da chon lam thanh gop 110kV théa man di€u kién ton that vang quang.
5.5.2. Cac mach phia trung ap 35kV

5.5.2.1. Chon thanh gop phia trung ap 35kV
Chon thanh dan mém lam thanh din cho thiét bi ngoai trdi. N6 thuong 1a mot day dan xoan
bang nhom 13i thép.
Nhu d3 x4c dinh ¢ phan tinh toan dong dién cudng birc, da xac dinh duoc dong dién 1am
viéc cudng birc cuia thanh gép trung ap la: Iev>> = 1,77 [kA]. °
Ta chon thanh dAn mém theo diéu kién phat nong 1au dai cho phép
I,cp = leb.
Trong do:
Iep 14 dong dién cho phép ciia thanh din sau khi da qui doi vé diéu kién lam
viéc thyc té.
I,cp =Ki1-Kz- Icp
Véi:
K1 14 hé sb hiéu chinh theo nhiét d6 moi truong, chon K1 = 0,9
K2 1a hé s6 hiéu tmg gan, chon thanh din cing hinh mang nén Kz = 1

:>I—KKI>I =1, I—b

e KK,
I, > Lo =1’77=1,96[kA]
KK, 009.1

Tra tai liéu thiét ké ta chon dugc :

5 :Dong dién lam viéc cudng birc ctia thanh gop trung 4p tinh & chuwong 4 muc 4.1.1.2
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S6 liéu tinh toan Dong phu
Tiét dién tai cho
chuin phép
Tiét dién Puong kinh Dién tr6 | Ngoai troi
Nhom Thép Daydan | Lithép | Mot chiéu
20°C
1540/116 1540 116 54,92 21,2 0,022 2000

Badng 5.4 Théng so thanh gép phia trung dp 35kV

1. Kiém tra diéu kién én dinh nhiét khi ngcfn mach.
Ti€t dién nho nhat dam bao on dinh nhiét cua cap dién ap 35 kV.
Kiém tra 6n dinh nhiét theo diéu kién tiét di€n cho phép:

JBx

F, > Fim =
chon min I
Trong do:
Schon: 1a tiét dién cua thanh dan can kiém tra on dinh nhiét.

Smin 14 tiét dién nho nhat ma thanh din c6 thé chiu dung duoc khi thanh dan xay ra
ngan mach.

C : 1 hé s6 phu thudc vao vat lidu 1am thanh din, C =88 [A%s mm?]

Foim = J%_” Y20 10° = 42,29 [mm?]

F = 1540[mm?] > 42,29 [mm?]
Vay day dan da chon thoa man diéu kién 6n dinh nhiét.

2. Kiém tra diéu kién phat sinh vang quang
Dé dam bao khong phat sinh Vang quang thi: Uyq = Uam = 35 kV
Trong d6: Uvq la dién ap t6i han dé phat sinh vang quang, dugc tinh theo:

a
U,=8 . m.r .1g(Ttb)

m: hé s xét t&i bé mit nhin cua day dan, chon m = 0,95

_d_54,92

r: ban kinh day dan [cm]
a: khoang cach giira cac tryc day dan a = 220 cm.
Thay vao cong thirc trén ta co:

220

U, =84.095.2,75 . log| —— | =417,63 [kV]
2,75

Ta thay Uvq > Udm = 35kV (théa man)
Vay day dan da chon 1am thanh gép 35kV thoa man diéu kién ton thit vang quang.
5.5.2.2. Chon thanh din tir phia trung ap may bién 4p lién lac dén thanh gép 35kV
Ta chon thanh dAn mém theo diéu kién phat néng 1au dai cho phép
I’cp = lcb.

Trong do:

Icp 12 dong dién cho phép cua thanh dan sau khi da qui d6i vé diéu kién lam
viéc thuc té.

I’cp =Ki-Kz- Icp
Voi:
K1 1a hé s6 hiéu chinh theo nhiét dd moi truong, chon K1 = 0,9
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K2 13 hé s hiéu tmg gan, chon thanh dan ctmg hinh mang nén Kz = 1

S K KT 2 = T >

1*%ep

K, K,
I, > e _L77_4 o6 [kA]
KK, 0,9.1
Tra tai liéu thiét ké ta chon dugc :
S liéu tinh toan Dong phu
Tiét dién tai cho
chuén phép
Tiét dién DPuong kinh Dién tr¢ | Ngoai troi
Nhém Thép Daydin |L&ithép | Mot chiéu
20°C
1540/116 1540 116 54,92 21,2 0,022 2000

Badng 5.5 Théng so thanh dan tir phia trung dp mdy bién dp lién lac dén thanh gép 35kV

1. Kiém tra diéu kién on dinh nhiét khi ngcfn mach.
Tict dién nhé nhat ddm bao on dinh nhiét cua cap dién ap 35 kV.
Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:

/By

Fonon = Fin = ~——
chon min I
Trong do:
Schon: 12 tiét dién cua thanh dan can kiém tra on dinh nhiét.

Smin 12 tiét dién nho nhit ma thanh dan c6 thé chiu dung dugc khi thanh dan xay ra
ngan mach.

C : 14 hé s6 phu thudc vao vat lidu 1am thanh din, C =88 [A%s mm?]

Foim = @z 20 10° = 42,29 [mm?]

F = 1540[mm?] > 42,29 [mm?]
Vay day dan da chon thoa man diéu kién 6n dinh nhiét.

2. Kiém tra diéu kién phat sinh vang quang
Dé dam bao khong phat sinh Vang quang thi: Uyq = Uam = 110 kV
Trong d6: Uvq la dién ap t6i han dé phat sinh vang quang, dugc tinh theo:

a
U,=8 . m.r .1g(Tth

m: hé s6 xét t&i bé mit nhan ctia day dan, chon m = 0,95

_d_54,92

r: ban kinh day da [cm]

a: khoang cach giita cac tryc diy dan a = 220 cm.
Thay vao cong thirc trén ta co:

U, =84.095.275. log[§22j=417,63 [kV]

b

Ta thay Uvq > Udm = 110 kV (théa mén) ‘ -
Vay day dan da chon lam thanh gop 110kV thoa man diéu kién ton that vang quang.
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5.5.2.3. Chon thanh din tir phia trung 4p may bién ap B3 dén thanh gop 35kV

1. Diéu kién chon

Ta chon thanh dan mém bﬁng déng, tiét dién hinh mang. Thanh dan dugc chon theo diéu

kién phat nong lau dai cho phép:

I, 21, =1,047[kA]

MBA
o > o _LOWT_ 446 [kA]
K, K, 0,9.1
S liéu tinh toan Dong phu
Tiét dién tai cho

chuén phép

Tiét dién DPuong kinh Pién tr& | Ngoai troi
Nhém Thép Daydan |Ldithép | Mot chiéu
20°C
700/86 687 85,9 36,2 12 0,042 1220

Bang 5.6 Thong s6 thanh dan tir phia trung 4p may bién ap B3 dén thanh gop 35kV

2. Kiém tra diéu kién on dinh nhiét khi ngcfn mach.
Tict dién nhé nhat ddm bao on dinh nhiét cua cap dién ap 35 kV.
Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:

_ VB

Fchon —me - I
Trong do:

Schon: 1a ti€t dién cua thanh dan can kiém tra 0n dinh nhiét.

Smin  : 12 tiét dién nho nhat ma thanh dan c6 thé chiu dung duoc khi thanh din xay ra

ngan mach.

C : 14 hé s6 phu thudc vao vat lidu 1am thanh din, C =88 [A%s mm?]

Fo = @ = Y558 10% = 42,29 [mm?]

F = 1220[mm?] > 42,29 [mm?]
Vay ddy dan di chon thoa mén diéu kién 6n dinh nhiét.

3. Kiém tra diéu kién phat sinh vang quang
Dé dam bao khéng phat sinh Vang quang thi: Uyq = Uam = 35 kV
Trong d6: Uvq la dién 4p t6i han dé phat sinh vang quang, dugc tinh theo:

U,=8 .m.r .1g[Ttb)

m: hé s6 xét toi bé mat nhin cua day dan, chon m = 0,95

_d_362 "=1,81[cm]

a: khoang céch giita cac truc diy dan a = 220 cm.
Thay vao cong thtrc trén ta co:

U, =84.095.1,81.log 220
1,81

b

j =301,17 [kV]

6 Dong dién cudng birc ciia may bién 4p ndi bd B3 tinh toan & chwong 4 muyc 4.1.1.2
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Ta thay Uvq > Udm = 35 kV (thoa man) ‘ o
Viéy day dan da chon lam thanh gop 35kV thoa man dicu kién ton that vang quang.
5.5.3. Cac mach phia cap dién ap may phat 10,5kV
5.5.3.1. Chon thanh gép cip dién 4p may phat
1. Diéu kién chon:
Chon thanh dan cing
Nhu da xéac dinh ¢ phan tinh toan dong dién cudng buc, da xac dinh dugc dong dién lam
vige cudng birc 1a: Top = 5,279 KA. 7
biéu kién chon :
Ic > ch
" KK,
S _ 5,279
® K.K, 09.0,95
Vay ta chon thanh gdp c6 cac thong sb sau

MBA
ch

=6,174 k4

Dong dién
Kich thudc (mm) Tige | Momentrokhdng )\ quan tinh (om) cho phep
dien 1 (cm?) ca 2 thanh
cuc . (A)
" ) . ) (mm?) Mot thanh ﬂ}lI;rllh Mot thanh Hai thanh
Wi | Wyy Wyoo Jxx Jyy Tyo-yo
150 1 65| 7 | 10 | 1785 74 | 14,7 167 560 68 1260 7000

Bang 5.7 Théng sé thanh gop cdp dién dp may phat

2. Kiém tra 6n dinh nhiét
Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:

By

C

Schon = Smin -

Trong do:
Schon: 1a tiét dién cua thanh dan can kiém tra 6n dinh nhiét.
Smin : 14 tiét dién nho nhat ma thanh dén c6 thé chiu dung duoc khi thanh dan xay ra
ngan mach.
C:lahésd phu thudc vao vat liéu 1am thanh dan, ta chon thanh dan 1am béng
dong nén Cey = 171 [A%s mm?]

Smin = 22 = Y222 103 = 173,13 [mm?]

Schon = 2.1785 = 3570 [mm?] > 173,13 [mm?]
Vay thanh dan d3 chon théa mén diéu kién on dinh nhiét.

3. Kiém tra 6n dinh dong ,
Moi thanh dan hinh mang gom 2 thanh dan hinh chir U ghép lai v6i nhau, nén tng suat trong
thanh dan gom 2 phan &, va &,. Ta co:

6tt = 61 + 62 [Kg/sz]
Xac dinh §;:

7 Dong dién lam viéc cudng birc ciia cdc mach céap dién 4p mdy phat tinh & chuong 4 muc 4.1.1.3
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— Luc dién dong gitra cac pha sinh ra:
l
Fi=1810722. i®2, [Kg]

Trong do:
i® : 1a dong dién xung kich khi ngén mach 3 pha [kA] (tai diém N7)
a :lakhoang cach giita cac thanh dan, chon a = 40 [cm]

l; :1a chiéu dai cta 1 nhip thanh dan, chon 1; = 180 [cm]
= F; = 1,810722,i® = 18107222 140,547% = 1600,03 [Kg]

—  Momen udn tac dung 1én thanh dan khi s nhip 16n hon 2:
M, = Fi'él = 20052 = 28800,54 [Kg.cm]

—  Momen udn cua thanh dan:
Wy = Wyp_yo = 167 [cm?]

— Ung suét trong thanh din §; dudi tac dong ciia momen uén M;:

61:

M; _ 28800,54
W, 167

= 172,46 [Kg/cm?]
Xac dinh §,:
—  Luyc tac dong trén 1 don vi chiéu dai cta thanh dan (1cm).
2 1 .(3)2
fo=051107%. i®%% [Kg]
Trong do:
h : 14 chiéu cao thanh dan (h = 15 cm)

1 1
f = 0,51.10-2.E.i<3)ik = 0‘51'10_2'E' 140,547% = 6,716 [Kg]

Dé tng suat giam trén thanh dan nguoi ta dat cic miéng dém cach nhau 1 khoang 1> trong
khoang gitra 2 st lién ké nhau cua 1 pha. Luc tdc dong lén doan thanh dan gitra 2 mi€éng dém
lién tiép co chiéu dai L.

F,=f.1

—  Momen uén tac dong 1én thanh dan:

_ Rl _ fli
M, = TR [Kg.cm]

—  Momen chéng udn ctia tiét dién ngang thanh dan:
W, =W,_, = 14,7 [cm?]
— Ung suit trong vt liéu thanh dan do 2 sinh ra:

_ M, _ f,15 _ 6716.1807
W,  12.W, 12.14,7

5, = 1203,61 [Kg/cm?]

—  Piéu kién 6n dinh dong cua thanh dan la:
Ote = 61+ 8, < 6
Trong do: Ocp: lating suat cho phép cua vat liéu 1am thanh dan.
Déi véi dong 8, = 1400 Kg/em
8y = 8, + 8, = 172,46 +1203,61 = 1376,07 Kg/cm? < &,
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Vay ta khong can dat thém miéng dém vao gitta 2 sir ma van dam bao diéu kién 6n dinh
dong.
4. Kiém tra 6n dinh dong cua thanh dan khi co xét dén dao dong
Tan s0 riéng cua thanh dan c6 hinh dang bat ki dugc xac dinh nhu sau:
Trong do:

1: 1a ¢ dai thanh ‘dﬁn ctua 1 nhip thanh cj?m L i
E: 1a modul dan hoi cua vat liéu thanh dan, thanh dan bang dong
E = 1,1.10° (Kg/cm®) 9 ,
J: 1a momen quén tinh cua tiét di¢n thanh dan doi véi truc thang goc va phuong uon (J
= Jyoyo = 1260 cm?).
y: 1a khéi lugng riéng cua vat liéu 1am thanh din (y = 8,93 g/em?)

S: tiét dién ngang cta thanh dan (S = 2.17,85= 35,7 cm?)

R 3,56 |EJ106 3,56 [1,1.106.1260.106
: f. ==, = . = 7242 Hz
Vay r 12 Sy 1002 37,5.8,93 253 [He]

Ta thay tan s6 dao dong riéng f. = 724,253 Hz nam ngoai khoang (45-55) Hz va (90-100) Hz
nén diéu kién 6n dinh dong khi co6 xét dén dao dong riéng dugc
Vay thanh gop di chon théa man cac diéu kién kiém tra.
5.5.3.2. Chon thanh din tir ddu cwe may phat F1, F2, F3, F4 dén thanh gép cip dién ap
may phat
1. Diéu kién chon
Ta chon thanh dan cing béng déng, tiét dién hinh mang. Thanh dan dugc chon theo diéu
kién phat nong lau dai cho phép:

Icp = I 8

MF
1zt = 30l 4 oo [ka]=4220[ 4]
K, K, 0,9.0,95

Vay ta chon thanh gdp cé céc thong sé sau

Dong dién
Kich thu¢c (mm) 3"1?'[ 1 1(\élr(r)lr31;en tr khang Momen quén tinh (cm?) 2202 I:}}lligh
cve | . : @
. ) . ) (mm?) Mot thanh ﬂ}lI;rllh MGt thanh Hai thanh
Wix | Wyy Wyo-yo Jxx Jyy Jyo-yo
100 {45 |6 8 1010 |27 5.9 58 135 18,5 290 4300

Bdng 5.8 Théng so thanh gdp cap dién dp mdy phdt

2. Kiém tra 6n dinh nhiét
Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:

B

C

Sch(_)n > Smin -

Trong do:

Schon: 1a tiét dién cua thanh dan can kiém tra 6n dinh nhiét.

8 Dong dién cudng birc & dau ctrc may phat tinh & chwong 4 muyc 4.1.1.3
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Smin : 1a tiét dién nho nhat ma thanh dan c6 thé chiu dung duogc khi thanh dan xay ra ngén
mach.

C:lahésd phu thudc vao vat liéu 1am thanh dan, ta chon thanh dan 1am béng déng nén Cey =
171 A%s mm?

_ v BNs5/ __ V255,581
c 1

S . =
min 17

103 = 93,5 [mm?]

Sehon = 2.1010 = 2020 [mm?] > 93,5 [mm?]

Viy thanh dan d3 chon théa man diéu kién 6n dinh nhiét.

3. Kiém tra 6n dinh dong ) ,
Moi thanh dan hinh mang gom 2 thanh dan hinh chir U ghép lai véi nhau, nén ung suat trong
thanh dan gom 2 phan §; va &,. Ta co:

6tt == 61 + 62 [Kg/Cm2 ]
Xac dinh §;:
— Luc dién dong gitra cac pha sinh ra:

l
F, = 1,8.10‘2.21.1'(3),26,( [Kg]

Trong do:
i® : 1a dong dién xung kich khi ngan mach 3 pha (kA) (tai diém N’s)
a :lakhoang cach giita cac thanh dan, chon a = 40 cm

l; :1achiéu dai cta 1 nhip thanh din, chon I; = 100 cm
=F, = 1,8.10—2.%.i<3)ik = 1,8.10‘2.%. 143,47% = 926,26(Kg)

—  Momen uén tac dung 1én thanh dan khi s6 nhip 16n hon 2:
My =2t = 2020008 = 9262,6 [Kg. om]

—  Momen udn ctia thanh dan:
Wy = Wyo_yo = 58 cm?®
— Ung suat trong thanh dan §; dudi tic dong cia momen uoén M;:

61=

M; _ 92626
w, 58

= 159,7 [Kg/cm?]

Xac dinh §,:

—  Luyc tac dong trén 1 don vi chiéu dai cua thanh dan (1cm).
f, = 0511072215 (Kg)

Trong do:

h : 14 chiéu cao thanh dan (h = 12.5 cm)

1 1
f,=051.10"2.=.i®2, = 0,51.10"2.——. 143,472 = 8,4 [Kg]
h 12,5
Dé ung suat giam trén thanh dan nguoi ta dat cac miéng dém cach nhau 1 khoang 1> trong
khoang gitra 2 sir lién k& nhau cua 1 pha. Lyc tac dong Ién doan thanh dan gitra 2 miéng dém
lién tiép co chiéu dai L.

F, =f2-lz

Trang 96



—  Momen udn tac dong 1én thanh dan:

F.l fo.13
M, = % = % (Kg.cm)

—  Momen chéng ubn cua tiét dién ngang thanh dan:
W, =W,_, =59 cm?

— Ung suét trong vat liéu thanh dan do f2 sinh ra:

5. = M; _ fz15  84.100°
27w, T 12w, 1295

= 736,84 [Kg/cm2]
Diéu kién 6n dinh dong cua thanh dan la:
Otr = 61+ 6, < 6y
Sy = 81 + 8, = 159,7 + 736,84 = 896,54 [Kg/cm?] < &,
Vay ta khong can dit thém miéng dém vao giita 2 st ma van dam bao diéu kién 6n dinh dong.

4. Kiém tra 6n dinh dong cua thanh dan khi c6 xét dén dao dong
Tan so riéng cua thanh dan c6 hinh dang bat ki dugc xac dinh nhu sau:

_ 356 |E.J.10°
fr= 12| Svy
Trong do:

1: 1a @6 dai thanh d:fin cua 1 nhip thanh d§~n o ‘
E: 1a modul dan hoi cua vét li¢u thanh dan, thanh dan bang dong

E= 1,1.10° (Kg/cNmZ), 7 ’
J: 1a momen quén tinh cua tiét dién thanh dan do6i véi truc thang goc va phuong uon
(J = Jyo-yo = 290 Cm4).
y: 1a khéi luong riéng cua vat liéu 1am thanh dan (y = 8,93 g/cm?)

S: tiét dién ngang cua thanh dan (S =2.10,1 =20,2 cm?)

3,56 /E.].lOG 3,56 f1,1.106.290.106
r 12 Sy 1002 20,2.8,93 73,42 [Hz]

Ta théy tan sd dao dong riéng fr = 473,42 Hz nam ngoai khoang (45-55) Hz va (90-100) Hz
nén di€u kién 6n dinh dong khi c6 xet dén dao dong riéng dugc
Vay thanh gop da chon thda man cac di€u kién kiém tra.
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5.5.3.3. Chon thanh din tir thanh gép cip dién ap may phat dén ha ap may bién ap lién

1. Doan trong nha

lac B1 (B2)

a, Dieu kién chon
Ta chon thanh dan cing c6 diéu kién chon :

I, 21, =5279[kA]°

Viy ta chon thanh gop c6 cac thong s sau

Dong dién
Kich thudc (mm) gllAét 1 1(\(/:[:1);31;% tro khang Momen quén tinh (cm?) 2202%11:12 h
owe | . : ()
. ) . ) (mm?) Mot thanh ﬂ}llaarllh Mot thanh Hai thanh
Wix | Wyy Wyoo Jxx Jyy Jyo-yo
150 |65 |7 10 | 1785 |74 14,7 | 167 560 68 1260 7000

Bdng 5.9 Théng so6 thanh dan tir thanh gop cap dién dp mdy phdt dén ha dp may bién dp lién

b, Kiém tra on dinh nhiét
Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:

_ /B

Schon = Smin ' C

Trong do:

lac B1 (B2)

Schon: 1a tiét dién cuia thanh dan can kiém tra 6n dinh nhiét.

Smin : 1 tiét dién nhé nhat ma thanh dan c6 thé chiu dung dugc khi thanh dan xay ra ngén

mach.

C:lahésd phu thudc vao vat liéu lam thanh dan, ta chon thanh dan lam béng déng nén Cey =
171 A%s mm?

Smin -

c =

_ /Bns _ /313,599
171

103 = 118,93 [mm?]

Sehon = 2 .1785 = 3570 [mm?] > 118,93 [mm?]

Vay thanh dan d3 chon thoa man diéu kién 6n dinh nhiét.

¢, Kiém tra on dinh dong

M&i thanh din hinh mang gdm 2 thanh dan hinh chir U ghép lai v6i nhau, nén tng suat trong
thanh dan gom 2 phan &; va §,. Ta co:

8t = 61 + 8, (Kg/em?)

Xac dinh §;:

— Luyc dién dong gitra cac pha sinh ra:

l
F, = 1,8.10‘2.51.1'(3),2(,( (Kg)

Trong do:

i(3)xk

: 1a dong dién xung kich khi ngdn mach 3 pha (kA) (tai diém N3)

° Tinh to4dn & muc 4.1.1.3

Trang 98



a :lakhoang cach giira cac thanh dan, chon a =40 cm
l; :1a chiéu dai ctia 1 nhip thanh din, chon 1; = 100 cm

2 100

=>F; = 1810722 b @2 =1810" —.146,79% = 969,63 [Kg]

—  Momen udn tac dung 1én thanh dan khi s6 nhip 16n hon 2:
My =22t = 222000 = 9696,3 [Kg. cm]

—  Momen uén cia thanh dan:
Wy = Wyp_yo = 167 cm?

— Ung suét trong thanh dan &; duéi tac dong ciia momen udn M;:
61 =

M; _ 96963
w, 167

Xac dinh §,:

= 58,062 [Kg/cm?]

—  Luyc tac dong trén 1 don vi chiéu dai cta thanh dan (1cm).
f, =0,51.1072, 1(3)xk (Kg)

Trong do:
h : 14 chiéu cao thanh dan (h = 15 cm)
1 2 1
f, = 0,51.10—2.5. i3 = 0,51.10—2.1—5. 146,79% = 7,33 [Kg]

Pé U:ng suét giam trén thanh dan ngudi ta dat cac miéng dém cach nhau 1 khoang 1 trong
khoang gitra 2 sir lién ké nhau cta 1 pha. Luc tic dong 1én doan thanh din giita 2 miéng dém
lién tiép co chiéu dai L.

F, =f2-lz

—  Momen uén tac dong 1én thanh dan:

M, = Fi-zlz f2 lz (Kg.cm)

—  Momen chéng udn ctia tiét dién ngang thanh dan:

W, =W,_, = 14,7 [cm?]

- Ung suit trong vat li¢u thanh dan do f2 sinh ra:

2 2
5, = My = _f2la 7331007 415,53 [Kg/cm2]

W,  12.W, 12.14,7

—  Piéu kién 6n dinh dong cua thanh dan la:
8t =81 + 6, <38
Trong do: 8cp: laumg suét cho phép cua vat liéu lam thanh dén.
Doi v6i dong 8, = 1400 Kg/em
8t = 61 + 6, = 58,062 + 415,53 = 473,59 < &,
Viy ta khong can dit thém miéng dém vao giita 2 st ma van dam bao diéu kién 6n dinh dong.

d. Kiém tra 6n dinh dong ciia thanh dén khi c6 xét dén dao dong
Tan so riéng cua thanh dan c6 hinh dadng bat ki dugc xac dinh nhu sau:
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356 |[E.J.108
fr = 12| Svy

I: 1a @6 dai thanh qan cua 1 nhip thanh d?m o i
E: 1a modul dan hoi cua vat liéu thanh dan, thanh dan bang dong
E= 1,1.10° [Kg/cr~n2] , _y
) J: 1a momen quan tinh cua tiét dién thanh dan doi véi truc thang goc va phuong
uon (J = Jyoyo = 1260 cm®).

Trong do:

y: 1a khéi luong riéng cua vat liéu 1am thanh din (y = 8,93 g/em?)
S: tiét dién ngang cta thanh dan (S = 2.17,85= 35,7 cm?)

_ 356 ,E.I.106 _ 356 [1,1.106.1260.106
= f. = 7\ sy = To07" 7808 = 742,287 [Hz]
Ta thy tan s6 dao dong riéng f; = 742,287 Hz nam ngoai khoang (45-55) Hz va (90-100)
Hz nén diu kién 6n dinh dong khi c6 xét dén dao dong riéng dugce
Vay thanh gdp da chon thdéa man cac diéu kién kiém tra.

2. Doan ngoai troi

a, Piéu kién chon . ) 3 .
Ta chon thanh dan mém bang dong, tiét di€n hinh méng. Thanh dan dugc chon theodiéu
kién phat nong 1au dai cho phép:

I, 217" =5,279[KA]
S I8t 5279
TUOK.K, 091

=5,87[ k4]

+ Ta chon b6 day dan gom 5 day AC-700/86 c6 dong cho phép 1 day 1a: Iep = 5 x 1220 =6100
A; d = 36,2 mm.

b, Kiém tra 6n dinh nhiét
Kiém tra 6n dinh nhiét theo di€u kién tiét dién cho phép:

By

C

Schon = Smin -

Trong do:

Schon: 1a tiét dién cua thanh dan can kiém tra 6n dinh nhiét.

Smin : 13 tiét dién nho nhat ma thanh dan c6 thé chiu dung dwoc khi thanh dan xay ra ngan
mach.

C : 1 hé s6 phu thudc vao vat liéu 1am thanh dan, ta chon thanh dan lam bang dong nén Ce, =
88 A%s mm?

Smin = o2 = Y222 10 = 231,104 [mm?]

Sehon = 700 [mm?]> 231,104 [mm?]

Vay thanh dan da chon théa man diéu kién 6n dinh nhiét.
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5.6. Chon sir
5.6.1. Diéu kién chon va kiém tra

- St d& duoc chon theo cac diéu kién sau:

+ Vitri dat : bat trong nha hay ngoai troi.
+ Loai st : St do, st xuyén, su treo
+ Dién ap *Uams 2 Udam mang

+ Kiém tra diéu kién 6n dinh dong:
Fyt < F.p = 0,6.Fyps
Trong do:

+ F: Luc cho phép tac dong 1én dau st (Kg)
+  Fpps: Luc pha hoai Qinh miurc (Kg) o
+ Fit: Luc tinh todn dang tri qui doi vé dau su.

Voi:
H' H +%
Fit = F.—=F,.
tt 1 g
F; : La lyc tinh toan trén khoang vuot cia thanh dan (Kg).
5.6.2. Su d& thanh gop cip dién ap may phat
- Tacé: F1=1600,03Kg '
h =150 (mm)
- Dya vao Phu luc 7 trang 252 ta chon loai st dit trong nha ¢ céc thong s6 nhu sau:
Dién 4p (kV) Luc ph4d hoai nho A
Loai str : : nhit khi uén tinh | CTISW €20
Dinh mirc |Duy tri ¢ trang thai kho (Kg) (mm)
O®P-10-4250KBf 10 47 4250 230

Bdng 5.10 Théng s6 sir dé thanh gdp cdp dién dp mdy phat
A H HA2 2304222
- Vay: Fyy = F.—=F,. H2 = 1600,03. 2302 = 2121,78 [Kg]

Ey = 0,6.Fyps = 0,6.4250 = 2550 [ Kg]

- Ta thiy: F,, < F., => thda man yéu cau 6n dinh dong.
5.6.3. Sir dé thanh din tir ddu cwe may phat dén thanh gép 10,5 kV
- Taco: Fi1=926,26 [kG] !

h =125 [mm]

- Dya vao Phu luc 7/trang 252 ta chon loai st dat trong nha c6 cac thong s6 nhu sau:

10T yc dién dong giira céc pha sinh ra tinh & chwong 5 muc 5.5.3.1
" Lyc dién dong gitta cac pha sinh ra tinh ¢ muc 5.5.3.2
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o Dién 4p (kV) Ll.l’f phg h(ie_u r}ho Chidu  cao
Loai st - - nhat khi uon tinh
Dinh mirc |Duy tri ¢ trang thai kho (Kg) (mm)
O®P-10-3000Y3 10 47 3000 150

Bdng 5.11 Théng s6 Sir dé thanh dan tir dau cwe mdy phdt dén thanh gép 10,5kV

. H' H+2 150+22
- Viy: Fy = F. = F.02 = 926,26, 2 = 1389,39 [Kg]

F,p = 0,6. Fyps = 0,6.3000 = 1800 [Kg]
- Ta thiy: F;, < F, => thda méan yéu cau 6n dinh dong.

5.6.4. St do thanh din tir thanh gop cip dién Ap may phat dén may bién ap lién lac

(phén trong nha):
-Tacod: F1=969,63 [kG] 2
h =150 (mm)

- Dya vao Phu lyc 7 trang 252 ciia tai liéu “ Thiét ké Nha may dién & tram bién ap Phan Dién”
ta chon loai sir ddt trong nha c6 cac thong s6 nhu sau:

Dién 4p (kV) Luc pha hoai nho A
Loai sir . : nhat khi uén tinh Chicu  cao
Dinh mic |Duy tri ¢ trang thai kho (Kg) (mm)
OOP-10-3000Y3 10 47 3000 150

Bdng 5.12 Théng s6 Sir dé thanh dan tir thanh gop cap dién dp mdy phdt dén may bién dp lién
lac (phan trong nha)

150

2 = 1454,45 [Kg]

A H' H+2 15
- Vay' Ftt = Fl; = Fl' H2 = 969,63

150
F., = 0,6. Fyps = 0,6.3000 = 1800 Kg
- Ta thiy: F,, < F., => thda man yéu cau 6n dinh dong.
5.6.5. Chon st xuyén tuong
Véi su xuyén khi chon dya vao céac diéu kién:
% Dién ap : Udmk = Umg
s Dong dién : Idmk = liveb
Ta c6: Umg=10,5[kV]
Iiveb :6,16[1{A] )
Vay ta chon loai stt TA-10 c6 thong s6 nhu sau:

Tén loai bién 4p dinh mirc Dong dién dinh muc Lug pha hqai nho
[kV] [kKA] nhat khi uon tinh

[Kg]

TA-10 10,5 8000 6000

Bang 5.13 Théng s6 sit treo twong

5.6.6. Chon sir treo cho mach 10,5kV
Dién ap phong dién ciia chudi st ti 18 véi s6 dia va dugc tinh:
Uu' = n.Eu' H
Trong do: n la so6 dia cach dién trong chuoi sir

12 Luc dién dong gitta c4c pha sinh ra tinh & muc 5.5.3.3
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Ev 1a cuong do dién truong phong di€n mat ngoai trung binh [kV/cm]
biéu kién chon su: Ey > Uganb

Hay : Uy = KUganb , 1y K=1,1
4 ,1.U an
Vay s0 dia st dugc chon : n > llEu—qu

Ta chgn loai sur I1-45 ¢6 Ev= 2,15 [kV/cm] ,H =170 [mm]
boi voi dién ap 10,5kV
10,5

Uqanb: 3.Up: 3 f = 18,19 [kV]
S6 lwong bat st dwgc chon
SEEELEL I
2,15.17

Tur d6 ta chon 1 bat
5.6.7. Chon sir treo cho mach 110kV

St 1a khi cu dién dung dé bat chat cac phﬁn dan dién, cach dién gitra phén tor mang dién
v6i phan tr khong mang dién va dat. Yéu ciu 1a phai dam bao d6 bén va chong duoc byi ban.
bién 4p phong dién cua chudi st ty 1€ voi s6 dia va dugc tinh:
U,=nE H
Trong d6: n 14 s6 dia cach dién trong chudi st
Eula cuong do dién truong phong dién mat ngoai trung binh (kV/cm)
-Diéu kién chon str: E,> Uganb
Hay: Uy > K.Uganb, lay K=1,1
Vay s6 dia st dc chon :
. I,1.U

qanb
E,.H

Ta chon loai su: 1I-45 ¢6 Ey = 2,15 (kV/em), H= 170 (mm)

Doi véi cap dién ap 110kV

U
323110190 531v]

RRVERVE]

n s LL190S3 oo,
2,15.17

U

S6 luong bat st duge chon:

Vay chon n=6 bat
Con ddi véi chudi st & cot néo, do chudi sir phai lam viée véi mot tai trong co gidi 16n nén

s6 luong bat st ting thém 2 bat. Vay ta chon s bat sit cho cip dién ap 110kV 1a 8 bat.
5.6.8. Chon sir treo cho mach 35kV

Dién ap phong dién ctia chudi sir ti 1¢ v6i s6 dia va duoc tinh:

Uv=n.Ev.H
Trong d6: n 1a s6 dia cach dién trong chudi su
Ev 1a cuong do dién truong phong di€n mat ngoai trung binh [kV/cm]
biéu kién chon st: Ey = Uganb
Hay : Uy = KUganb , 1dy K=1,1

A K , 1,1.Uganb
Vay s0 dia st dugc chon : n > E—qHan
w.

Ta chon loai st I1-45 ¢6 Ey= 2,15 [kV/em] ,H = 170 [mm]
boi voi dién ap 110kV
35

Uganb=3.Up = 3. 22 = 60,62 [KV]
SO lwong bat st dwoc chon
> 116062 _ 1,83 [bét]
2,15.17

Tur d6 ta chon 2 bat
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~Con ddi voi chudi st & cot néo, do chudi st phai 1am vigc voi mot tai trong co gidi 16n nén
sO luong bat sir tang thém 2 bat. Vay ta chon s6 luong bat sir cap dién ap 35kV la 4 bat
5.7. Chon cap cho dwong day cap dién ap may phat
O déy ta chi chon mot phan cép dan tir thanh 86p cap dién &p may phat ra ngoai nha
may (khoang 200 m ). Ta chon cap cach dién bang gidy, 161 dong.

a, Piéu kién chon:
Tict di¢én cua day dan dugc chon theo mat d§ dong dién lam viéc kinh té:
S _ e
kt =
Jit
Trong do:
Ibt 1a dong dién lam viéc binh thuong cua mach dién.
Jke 1a mat d6 dong dién kinh té, phu thuéc vao Tmax.

Trax = oo (90,588.10+103,529.6+129,412.8)=7226,98 [h]

Tra séch tai liéu hudng dan trang 56 cua tai li¢u “ Thiét ké Nha may dién & tram bién ap Phan
Dién” doi voi cap cach dién bang 15i dong thi ta chon Jk =2 (A/mm?)

+Pbi voi dudng day kép:

_ Ppgx10® 20103 _
Ipe = 243.Ugm.cosp  2+/3.10,5.0,85 646,89 [4]
Spp = bt = £98% _ 393 46 [mm?]

Tkt 2

+ Pbi voi duong day don:

_ Pmgx10® 5103
Ibt - V3.Ugm.cos@ o 1/3.10,5.0,85 - 323'446 A
Spp = bt = 181723 _ 169 723 mm?

Jrt

Déi voi duong day kép, chon 4 soi cap dong thoi lam viée song song; d6i voi _duong
day don ta cting chon 4 soi cap dong thoi lam viée song song. Tra sach ““Thiét ke phan dién
trong nha may dién va tram bién ap ** ctia PGS Nguyén Hitu Khai, cap dong tiét dién 185
mm?cé Iep =530 A

Loai Cap dién ap Tiét dién Dong dién cho phép
10,5 185 530
Bdng 5.14 Théng s6 cap cho dwong day cap dién dp mdy phat

b. Kiém tra cap theo diéu kién phat néng lau dai:

+ Kiém tra diéu kién phat nong cua cap khi lam viéc binh thuong:

Diéu kién chon: K. Ky 1oy = Iy
Trong do:
K - 12 hé sb hiéu chinh khi nhiét do moi truong khac véi qui dinh (do khong hig¢u

chinh theo nhiét d§ nén K; =1)

K> : 1a hé s xét dén hiéu g gan khi c6 nhiéu cap lam viéc song song, khi sb cap
tang thi K> gidm (s6 cap lam vi¢c song song bang 2 nén K> = 0,93)

-Déi véi day kép:
Ki.Ky. 1., = 1.0,93.4.530 = 1971,6 A > I, = 646,89 A
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-Dbi voi day don:
K. K. 1, = 1.0,93.4.530 = 1971,64 > I, = 323,446 A
Vay cap da chon thoa mén diéu kién phat néng khi lam viéc binh thuong.
+ Kiém tra diéu kién phat nong khi lam viéc cudng birc
Ta chi kiém tra duong day kép vi khi sy c6 duong day don thi duong day don sé
mét dién nhu sau:
Kf;.lcp 21,
Trong do:
Kf; 12 hé s6 mang tai cho phép cia cap khi su cd, duoc x4ac dinh theo hé sb

SC I
mang tai luc binh thuong cua cap K, =I.i. 100 nhu sau:

p

e KE=13 néu K, <80%

K=1,0 néu K, >80%

Hé s6 mang tai lac binh thudng cua cap:
K
4
K, ==.100= 646,89
I 1971,6

.100=32,8%

Do d6: KZi:1,3
KZ‘;’.I'CP =1,3.1971,6 = 2563,08[A]>ICb =2.646,89 = 1293,78[/1]

Vay cap di chon théa man diéu kién phat nong khi lam viéc cudng burc.
¢. Kiém tra diéu kién 6n dinh nhiét caia cap:
Diéu kién nay s& duoc kiém tra sau khi chon khang dién duong day.
5.8. Chon khang dién dwong day:
5.8.1. Dicu kién chon va kiém tra
bdi vai khang di¢n duong day khi chon ta dua vao céc diéu kién:
% Dién ap : Udmk = Umg
% Dong dién : ldmk = liveb
% Kiém tra AU% khi lam viéc binh thuong va cudng bic.
% Kiém tra diéu kién 6n dinh dong: isaa = ixk. .

< R A A R . A 2
% Kiém tra diéu kién on dinh nhiét: 1 _“ton = Bn.
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T
| N\ 5MWY N 5MWY

5MW " ' 5MW
S daomw 7 OMWOSMWAL T oomw
ZOMW ZOMW
Hinh 5.2 So dé khéang dién dwong day
Trang thai K5[MW] K6[MW] K7[MW] K8[MW]
Nh61 Nh62 Nh81 Nh§2

Binh thuong 25 15 15 25 15 15

Su cd K5 0 25 25 25 15 15

Su cH K6 45 0 0 25 15 15

Su c6 K7 25 15 15 0 25 25

Su cd K8 25 15 15 45 0 0

Bdng 5.15 Bdng thong sé khang dién dwong dady

Dong dién 1am vi¢c binh thuong qua khang :

SK5 PKS
[O=]= == . SH— =1,6[kA]
oo \/g.Udm \/g.Udm.cosq) 3.10,5.0,85
[VH6 [ NR62 _ [NAST _ [NAB2 _ Slf _ P:6 _ 15 -0 97[kA]
oo " " \/g.Udm \/g.Udm.cosq) J3.10,5.0,85
Dong dién cudng bilrc qua khang
K5 PKS
[O=V=— = - = 5 =2.9 [kA]
° e BU, BU,.cosp +/3.10,5.0,85
INl’lﬁ] :INh62 =IN1’18] :INhSZ — Siﬁ — P;:G — 25 =1 61 [kA]
ooe e e 3y, BU, .cos¢p +/3.10,5.0,85

Tra sach “Thiét ké phan dién trong nha may dién va tram bién ap” ta c6
—Ta chon khang di¢én Ks, K7 1a PbA — 10 — 3000 - Xx%.
—Ta chon khang dién Ke, Kg 1a PbA — 10 — 2x2000 - Xk%.
5.8.2. Tinh toan chon gia tri Xx%

a. Xac dinh Xx5%, Xk7% :

Xét khang dién Ks( K7) ta ¢6 so ¢ ngin mach nhu sau:
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-Ttu so do ta co:

Iy
Xet
+ Xtt :XH+XK

+ Xy = - 249 _ 067
H ™= .~ 82137 ’

-Dbé dam bao kha nang cat cua cac may cat cac may cat dia phuong va diéu kién 6n dinh nhiét
cho cép thi:

n
+ I'yio =

144 .
I"on10 < min {Iegm, Inpc}

Trong do:
+ Ieam: 12 dong cat dinh mirc ctia may cét dja phuong.
chm = 20kA
+ Iunc: 1a dong dién 6n dinh nhiét caa cap dia phuong.
Lne = 5
nhC \/E

Véi:

+  S:latiét dién ciia cap S =185 mm*>

+ C:1a hé so phu thudc vao vat lidu cap dong (C = 141 A%/s)
+ tc: l1a thot gian cat ngan mach cia may cat (tc = 1s)

S.C 185.141.1073

=> ] = = = 26,085 (kA) > 20 (kA
nhc tcat \/T ( )
Véy IHONIO =20 kA
Icpios 5499
=> X,, = — = = 0,275
tt I”0N10 20

=> Xg = Xer — Xy
Vi ngan mach c6 thé xay ra & dau cuc may cat nén: Xc ~ 0
=> Xg = Xyt — Xpe = 0,275 - 0,067 = 0,208

=> Xpc% = Xpr% = X famx 100% = 0,208 3 100%
kS K7 K1, ’ 5,499

=11,34%

Vay ta chon Xgs% = X% = 12%

Trang 107



Loai dién khiang U | Ik Xk APgm/1 | loqa Inn

[kA] | [%] pha [kA] | [kA]
[kV] W]
PbA-10-3000-12 10 3 12 25,7 53 42

Bdng 5.16 Théng s6 khdng dién Xis%, Xx7%
b. Xac dinh Xk6% ; Xxs% :
'\:7- Klv
£ N LN

L'[ 1 Ns

-\II ‘\k /' N
O i L — LN
| I LJ

-Tu so do ta co:

Xee
+ Xtt:XH-I_XK

+ X, = Icpio,s — 5,499 —0.092
H ™= e, 59655 ’

- & dam bdo kha ndng cat cua cdc may cat cac may cat dia phuong va di€u kién 6n dinh nhiét
cho cap thi:

" _
+ 'y =

I"on11 < min {Ieam, Innc}
Trong do:
+ Ieam: 12 dong cdt dinh mirc ctia may cét dja phuong.
Leam = 20kA

+ Tunc: 1a dong dién 6n dinh nhiét caa cap dia phuong.

Tohc =

Jtc

Véi:
+  S:latiét dién cua cap S = 185 mm?

+ C:1ahé sb phu thugc vao vat liéu cap dong (C =141 A%s)
+ tc: 1a thoi gian cat ngan mach clia may cit (tc = 1s)

S.C  185.141.1073

=> lppe = = = 26,085 (kA) > 20 (kA)
Ve Vi
Vay: 1”0N105= 38 kA
ICblO 5 14
=> X = — = = 0,275
tt I”ON]_O 20

=> Xg = Xy — Xy
Vi ngan mach c6 thé xdy ra & dau cuc may cat nén: Xc ~0

=> Xy = X;o — Xpe = 0,275 — 0,092 = 0,183

=> Xge% = Xgs% =X Lamic 100% = 0183L 100%
K6 K8 S 5.499

= 6,55 %

Véy ta Ch()n XK6% = XKS% = 8%
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L0a1 dlél’l khé.l’lg Udm ICbK XK Apdm/l Iodd Inh Xx%
[kA] | [%] pha | [kA] | [kA]
[kV] L
PBA-10-2x2000-8 10 2 8 16,9 44 35 0,55

Bdng 5.17 Théng s6 khdng dién Xis%, Xks%

5.8.3. Kiém tra diéu kién da chon

a. Kha niang ciit clia may cit dia phuong

Ta co:
I 5,499
Xis = X7 = Xgs%. ;’”‘”5 = 12%. = 0,22
dmK
N - S T S W
- MO Xy + X 0067+022 [l
Ta thay:

IHONIO = 19,16 (kA) < chm =20 (kA)
IHONIO = 19,1‘6 (kA) < ITLhC = 26,085 (kA)
Vay khang dién da chon théa man diéu kién nay

Ta co:
I 5,499
XK6 = XKS = XKﬁ%' ;blo's = 8%. = 0,22
dmK
oo de >49 625 [kA
B ONIL ™ X, + X 00924022 [eA]

Ta thay:

I"ony11 = 17,625 (kA) < I.gm = 20 [kA]
I"ony11 = 17,625 (kA) < Ipe = 26,085 [kA]

Vay khang dién da chon thoa méan diéu kién nay

b. Kiém tra diéu Kién ton that dién ap AU x%.

+ Pidu ki¢n 1am viéc binh thwong : AUX,, % < AUX ,% = 2%

- Khang dién Ks, K7:

Ipeks

AUKSbt% = AUK7bt% = XKS%-
IdeS

.sing

1,6
= 12%.T.sin (cos™1(0,85)) =1,69% < 2%
AU % = 1,69 < AU ,% = 2%
Vay thoa man diéu kién

-Khéng dién kép K, Ks

NhiK, Nh2K6
I KL |

Ide(J

0,97-0,55.0,97|

AU%Es = AU%S = X, %.

.sin@

=8% .0,53=0,92%

AUX % = 0,92 < AUX ,% = 2%
Vay thoa mén diéu kién
+ Pidu ki¢n cudng birc: AUX % < AUX,% = 5%

-Khang dién Ks, K7:
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I
AUKS, % = AUX7 % = Xys%. —2
IdeS

.sing

2,9
= 12%.T.sin (cos™1(0.85)) =3,07% < 5%

Vay AUX,.% = 3,07 < AUX ,,% = 5% => Thoa man
-Khéng dién kép K, Ks
INth6 K Ithm‘

AU%S = AU%X = X, %. sing

Limic,

= 8% .0,53=1,54%

nén AUX; % = 1,54 < AUX,% = 5%
Vay thoa man diéu kién
+ Kiém tra diéu kién dién ap du trén thanh gép khi ngin mach sau may cit dwong diy:

-Khang dién Ks, K7:

1" 19,16
AU, % = AU 0% = Xis%. 7 = 12%.—— = 76,74% > 60%
dmKS5
-Khéng dién kép K, Ks
1" 17,625
AU*3qu% = MUY 4, % = Xies%. 7 = 8%. =70,5% > 60%
dmkK5

Vay thoa man diéu kién nay
¢. Kiém tra 6n dinh dong

-Khang dién Ks, K7:
Pitukién: iy < ipgq = 53 (kA)
e = V2. Ky I on10 = V2.1,8.19,16 = 48,77 [kA]
lxk = 48 77 [kA] < lOdd =53 [kA]
Vay khang dién Ks, K7 thoa méan diéu kién 6n dinh dong.
-Khang dién kép Ke, Ks
DPitukién: iy < ipgq = 53 (kA)
ik = V2. K. I on11 = V2.1,8.17,625 = 44,87 [kA]
lxk = 44 87 [kA] < lOdd =53 [kA]
Vay khang dién Ks, Ks thoa man diéu kién on dinh dong.
d. Kiém tra on dinh nhiét
Vi cac khang dién da chon c6 14, > 10004 nén khong can kiém tra diéu kién 6n dinh
nhiét.
Viy khing dién Ks, K7, Ko, Ks di chon théa min tit ca ca diéu kién kiém tra
5.8.4. Kiém tra on dinh nhiét cho cip phu tii cip dién 4p may phat 10,5 kV
a. Poi voi duwong diy ndi véi khang dién don Ks, K7
Chiéu dai ctia doan cap 1a 200m

bién khang cua doan cap la:

S
Xe = Xo. Lo
Ucb

Trong do:
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+ X, 1a khang dién trén 1 don vi ciéu dai, chon cap c6 tiét dién S = 185 mm? thi X, = 0,077
(Q/km)

+ 11a chiéu dai cua cap, 1 = 200m = 0,2 km

Xk = 0,077.0,2.& = 0,0139[Q]
10,52
-Dong ngan mach tai cudi doan cap:
Icp 5,499
Xy + Xg + X 0,067 + 0,22 + 0,0139
-Xung lugng nhiét tinh todn cua cap:

Byee = Iy (t + T,) = 18,28%.(1 + 0,05) = 350,87 [kA2S]

I = = 18,28 [kA]

-Tiét dién nho nhit ma cap c6 thé chiu dung dugc khi cap xay ra ngin mach:
o VBnee /350,87

mnT e T 141
Ta thay: Schon = 185 (mm?) > S, = 133 (mm?)

= 0,133 = 133 (mm?)

Vay cép da chon théa man diéu kién 6n dinh nhiét.

b. Poi véi duong diy ndi véi khang dién don Ke, Ks
Chiéu dai cua doan cap la 200m

bién khang cua doan cap la:

S
Xe = 2.Xp.1.-2
Ucb
Trong do:

+ X, la khang dién trén 1 don vi ciéu dai, chon cap co tiét dién S = 185 mm? thi X, = 0,077
(Q/km)

+ 11a chiéu dai caa cap, 1=200m = 0,2 km
Xk =12.0,077.0 2.ﬂ = 0,0279[Q]
’ ™10,52
-Dong ngén mach tai cudi doan cap:
. L 5,499
N T Xo + Xg + XE 0,092 4 0,22 + 0,0279

= 16,17 [kA]

-Xung lugng nhiét tinh todn cua cép:
By = Iy. (t + Typ) = 17,412.(1 + 0,05) = 274,54 [kA%S]

-Tiét dién nho nhat ma cap co thé chiu dung dugc khi cap xay ra ngén mach:

JB V318,26
S, = CN“ = ———— = 0,117 = 117 [mm’]
Ta thiy: Schon = 150 [mm?] > S, = 117 [mm?]

Vay cép da chon thoa man diéu kién on dinh nhiét.
5.9. Chon may cit sau khang dién dwong day
5.9.1. Piéu kién chon va kiém tra

Tuong tu chuong 4
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5.9.2. Do6i véi dwong day ndi véi khang dién Ks, K7

Dong dién 1am viéc cuong birc 1a: 1X> = 2,9 KA.

Tra sach "Thiét k& phéan dién trong nha may dién va tram bién ap" cua PGS Nguyén Hiru
Khai, ta chon mdy cat dién cd cac thong s6 nhu bang sau:
Loai may cat dién Uam[kV] Igm [A] Leam[kA] loaa [KA] Loan/tnn

MBII 5-10-3200-20 10 3200 20 52 20/4

Bdng 5.18 Théng so mdy cat dwong ddy noéi véi khdang dién Ks, K7

5.9.3. i véi dwong day ndi véi khang dién Ks, Ks

Dong dién lam viéc cwong birc 1a: 1X¢ = 1,61 kA.

Tra sach "Thiét k& phén dién trong nha may dién va tram bién ap" cua PGS Nguyén Hitu
Khai, ta chon mdy cat dién cd cac thong s6 nhu bang sau:
Loai may cat di¢n Ugm[kV] Lam [A] Ieam[kA] | ioaa [kA] lodn/tnn

MTT-10-2000-45T3 10 2000 45 120 45/4

Bdng 5.19 Théng s6 mdy cat dweong day noi voi khang dién Ke, Ks

5.9.4. Kiém tra may cat da chon
a. Kiém tra on dinh dong
-Khang dién K5, K7:
DPicu kién: iy < ipgq = 52 [kA]
ek = V2. Ky I on10 = V2.1,8.19,16 = 48,77 [kA]
Vay khang dién thoa mén diéu kién 6n dinh dong.
-Khang dién kép K2, K4
DPicukién: iy < ipqq = 120 [kA]
ivie = V2. Koo I on11 = V2.1,8.17,625 = 44,87 [kA]
ixk = 44,87 [kA] < ipqq = 64 [kA]
Vay khang dién théa man diéu kién 6n dinh dong.
b. Kiém tra 6n dinh nhiét
Vi cac khang dién da chon c6 14, > 10004 nén khong can kiém tra diéu kién 6n dinh nhiét
5.10. Chon cudn dip hod quang
Nha may dién c6 cip dién 4p may phat U = 10,5kV 1a mang trung tinh canh dién ddi voi
dat chi cho phép 1am viéc khi c6 cham dat mot pha trong mang néu dong dién dung khong vuot
qua tri s6 cho phép ( 30 A dbi voi mang < 10kV, 10 A dbi voi mang < 35kV), khi dong dién
dung 16n hon, nguoi ta thuong dung cudn déap hd quangndi vao diém trung tinh ctia mang cach
dat.
5.10.1. Piéu kién chon
Cuon dap hd quang duogc chon theo diéu kién sau:
Udm = Uph..
Q = Qtt =n. .. Uph.

Trong do:

+ Upn la dién ap pha cua mang, kV.

+n 1a hé sb tinh dén sy phat trién cua mang chon béng 1,25.

+ Ic 1a dong dién cham dat mot pha va duoc xac dinh théu cong thirc kinh nghiém sau
Déi v6i duong day trén khong :

U, lz [ ]
™ 350
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Déi v6i duong day cap
U,..
=5 1Al
5.10.2. Chon cudn dap hd quang cho mang cip dlgn ap may phat 10,5 kV
Phu tai cdp dién 4p may phat bao gom :
+ 4 duong day kép x 20 MW dai 10 km
. T 6duong day don x 5 MW dai 8km

Tong chicu dai duong day dan phuy tai cap di¢n ap may phat:

ly =8.10 + 6.8 = 128 [km]
Cap chon dat dudi dit co thé 14y bang 0,2km nén ta co:

lesp = 4.2.0,2 +6.0,2 = 2,8 [km]
Tong chiéu dai dudng ddy trén khong ctia phu tai cAp dién 4p may phat:

ly =128 — 2,8 =125,2 [km]
Dong dién dung 1. ciia duong day trén khong:

Ud le 10,5.125,2
= =37 A
Ck = T350 350 3,756 [A]

Dong dién dung I. cua duong day cap:

_Uglycap 10528
lge = 22Beie = 10528 _ 5 g4 [4]

Dong dién dung cta dudng day phu tai cap dién ap may phat:

. IC = ICk + ICC = 3,75§ + 2,94‘ = 6,696 [A] .
Ta thay I < 30A nén khong can phai dat cudn dap hé quang cho ludi 10,5kV

5.11. Chon may bién dong (BI)va may bién dién ap (BU)

Cac phén tir trong hé thong dién thudng c6 dién ap cao va dong dién lam viée 16n, khong
thé dua tryc tiép cac dai luong nay vao cac dung cu do luong, cac role, cacthiét bi tung dong
hoa va kiém tra. Dé cung cap tin hiéu cho cac thiét bi trén, nguoi tadung cac may bién dong
dién (BI) va cac may bién dién ap (BU), goi chung 1a may bién 4p do luong.

May bién dong dién (BI) la cac may bién 4 ap do luong, lam nhién vu blen d6idong dién
16n can do I1 xudng dong dién tiéu chuan I2 voi t6n hao va sai sé nhoé dé cung cip cho cac dung
cu do ludng, bao vé role va ty dong hoa trong hé thdng mot cach an toan.

May blen dién ap (BU) la may bién ap do luong dung dé bién db6i dién ap tir mot trj s6 nao d6
U1; vé mot tri s6 thich hop U2; dé cung cip cho cac dung cu do ludng, bio vé role, tu dong
hoa, kiém tracach dién... trong mang di¢n.

Ngoai ra nhd ¢6 méay bién ap, may bién dong ma cac dung cu do ludng, cacrole dugc cach
ly v&1 mang dién cao U1, ddm bao an toan cho nhan vién van hanh. 0 day ta chon BI, BU cho

mang may phat U, =10,5 [kV] I =361 [kA] 13
5.11.1. Chon may bién dong BI

a. Diéu kién chon va kiém tra :
May bién dong BI dugc chon theo céc diéu kién :

- biénap P U g 22U, = 10,5kV
I
- Dongdién: [, , >—<
g dig dmBI 1.2
- Phuytai C Lyymn 2L, =T,

- On dinh dong \/_ KL iam 2 1

13 Dong dién cudng bic dau cuc may phat tinh & chwong 4 myc 4.1.1.3
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- Ondinhnhigt (k1) 4, > By
b. Tinh chon BI
I 3,61
Taco: Iy >—2="—=3,006 [kA]
1,2 1,2
Ta chon BI dic trong nha, ca so cp va thirc cip déu duoc mac hinh sao va ca thong sb nhu
bang sau:
Loai bién | Pién ap | Dong di¢n dinh Cap Phu tai
dong (kV) | mac (A) chinh | dinh k. Isu l,/t,
Socap | Thircap | xac mirc
TIII-10 | 10 4000 5 0,5 1,2 165 81 31,5/4
Bdang 5.20 Théng s6 bién dong BI

c¢. Tinh chon tiét dién diy din

Tén dung cu Loai Phu tai (VA)

Pha A Pha B Pha C

Ampe ké d—335 0,5 0,5 0,5

Oat mét tac A — 335 0,5 0,5

dung

Oat mét phan A — 335 0,5 0,5

khéng

Oat mét tu dung H — 348 10 10

tu ghi

Oat mét phan H — 3180 10 10

khéang tu ghi

O4t gio ké tic | - 675 2,5 2,5 2,5

dung

O4t gio ké phan | v - 673M 2,5 2,5 2,5

khang

Téng cong suat 26,5 5,5 26,5

Bang 5.21 Tiét dién ddy dan BI

Tir bang trén ta thdy pha A va pha C mang tai nhiéu nhat S=26,5 VA nén lay sd liéu pha A

dé tinh toan

Tong trd cac dung cu do ludng mac vao pha A:

dc:

S 265

12

2dm

=1,06Q2

> =

Tong trd day ndi vao BI dén cac dung cu do

Vé6i Zamp 12 tong tré dinh mac ctia BI, Zgmpr = 1,2 [Q]

Zaa = Zampr — Zac

Zdc la téng tr¢ cac dung cu do Zgc = 1,06 [2]
Vay Zaa=1,2 - 1,06 = 0,14 [2]
Gia sir ddy dan co6 chiéu dai 1a 1 =30 [m]
Ta chon day dan c6 ¢ = 0,0175 [Qmm?/m]
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. 1 1
Ta co: dezrdd=g.F——> F,=——
n

0™ rdd
0,0175.30 ,
= n = (),T = 3,75 [mm ]

Dé dam bao do bén co ta chon day din dong c6 S= 4 mm?
d. Kiém tra may bién dong da chon:
+ Kiém tra on dinh dong
Didu kién : V2. Ksgg. Lym = ixk
Ta co
Ksgq = 165
=> V2. Ksqq.lgm = V2.165.4 = 933,381 [kA]
ixk = iyens = 143,47 < 700,305
=> Vay BI di chon dam bao diéu kién 6n dinh dong
Kiém tra 6n dinh nhiét
Vi BI ¢6 Igm > 1000 (A) nén khong can thiét kiém tra 6n dinh nhiét
5.11.2. Chon may bién dién ap (BU)
a. Diéu kién chon

- Dlén ép . UdeU = Umz,mg = 10,5kV
- Cong suat dinh mirc : Sygmpy = S, = /ZP2, + ZQ?
- Cép chinh xac : 0,5

- Vi tri dat trong nha
b. Tinh chon céng suit BU

Do nhu céu cung cép tin hiéu cho cac dung cu do luong va dé kiém tra cach dién phia luéi
dién c6 trung tinh céch dat phia 10,5kV nén ta chon BU 3 pha 5 tru n6i theo so d6 Yo-Yo-4

Ta c6 bang phu tdi BU nhu sau:
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Tén dung cu | Loai Phu tai pha AB Phu tai pha BC
P (W) Q(Var) P(W) Q (Var)
Von mét d-—378 2
O4at mét tac I — 335 2 2
dung
Oat mét I — 335 2 2
phan khang
Oat mét ty H — 318 10 10
dung tu ghi
Oat mét | H —3180 10 10
phan khang
tu ghi
Tén s6 ké H — 345 10
Cong to tac n-675 0,66 1,62 0,66 1,62
dung
Cong to n - 673M 0,66 1,62 0,66 1,62
phan khang
Tong cong suat 27,32 3,24 35,32 3,24
Bang 5.22 Théng s6 phu tai BU
T bang trén, ta co:
Spe =+/27,322 + 3,242 = 27,511 [VA]
_p_ 2732 _
CosQup = s = 2rsi 0,993
Spec = /35,322 + 3,242 = 35,468 [VA]
_p_ 3532 _
CosQup = s = 35408 0,996
Ta thay phu tai pha 14 16n nhét
S +S 27,511 + 35,468
S, =§="RAE _TptRC = 31,49 [VA]
2 2
Vay ta chon may bién dién ap (BU) c6 thong s6 nhu bang
Loai mdy | Cap dién | Dién ap dinh muc (V) Cép chinh | Cong suat
1glen dién | ap (kV) Cuon 50| Cugn thir| Cuge thi Xac ?‘1;11:1) muc
P cap cap chinh | cap phu
HTMu- 10 10000 100 100/3 0,5 120
10-66

Bdng 5.23 Théng s6 may bién dién dp (BU)

¢. Chon day din tir BU dén cac dung cu
- Ton that dién 4p trén day dan
AU < AU, = 0,5% (Vi c6 dung cong to)

- Pam bao d6 bén co: tiét dién nho nhat dbi voi day dan nhom 1a 2,5 mm?, day dan dong 1a 1,5

mm?. Chon day dan bang dong c6 F= 1,5mm?>
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Gia st chiéu dai dy dan tir BU dén cac dung cu do 1a I=30m. Dién tré cua day dan la:

[ 0,0175.30
Yda = gf = T = 0,35 (.Q)
Vay ton that dién ap trén day dan 1a:
AUY% = Sy Taa 100 = 31,49.0,35.100 _ 011%
U2 1002 ’

0,11% < AUg,%

Viy may bién ap (BU) di chon thao man cac yéu cau ki thuat

F O ] B :r/{

\ ¢ [T
HEMU-19 }_}_} TIIIII- (* S—

4—‘ —

(333
= Cg:)
u(E)

O W W

VAR

W tu ghi

Wh

=7
o
‘i‘”
27 | VAR tu ghi
B
18
B

f m VARhO

CHUONG 6. THIET KE PHAN TU DUNG CHO NHA MAY DPIEN
6.1. Gioi thiéu chung
Trong nha méy dién ngoai cac thiét b chinh nhur 16 hoi, tuabin, méay pht, ... con c6 nhiéu
loai co céu’khéc nhau d€ phuc vu hay tu dong hda qua trinh cong tég cua cac to rpéy. Tat gé
nhirng co cau nay cung vai cac dong co dién kéo chiing, mang di¢n,thiét bi phan phdi, may bién
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ap giam ap, ngudn ning luong doc 1ap, hé thdng diéu khién, tin hiéu, thip sang, ... tao thanh
hé thong ty dung ctia nha may .

Dbi voi nha méay dién, cong suat tu ding thuong chiém 5-8% cong suét ciia toan nha may.
Ngoai co cdu phuc vu cho qua trinh cong nghé chinh con c6 cac co cdu lam nhiém vu bom cap
nuoc ky thuat, bom chira chay, thiét bi nén khi, may nap acquy, héthéng diéu chinh, 1am mat,
boi tron.

6.1.1. Chon so dd ndi dién tw ding

H¢ théng dién tu dung dong vai tro dac biét quan trong trong nha may dién va tram bién
ap. Bat ky su cb nao xay ra trong hé théng dién tu dung déu c6 thé gy gian doan hoat dong
binh thuong ciia méot phﬁn hodc toan by nha may, tham chi lam lan rdng sy ¢d ra toan hé théng
dién. Do d6, so d6 ndi dién tu dung can dugce thiét ké véi do tin cay cao, nham dam bao cung
cép dién lién tuc va dﬁy du cho céc thiét bi phu tai quan trong trong moi ché d6 van hanh.

Bén canh yéu cau vé do tin cay, hé théng dién ty dung cling can dam bao tinh don gian
trong cau truc, dé van hanh, linh hoat trong diéu khién, chi phi dau tu thap va tiét kiém chi phi
van hanh.

bién ap tu dung dugc str dung chu yéu la cép 6kVva0,4kV. Cép 6 kV cung cép cho cac
dong co ¢ cong suat 16n hon 200 kW, cip 0,4 kV dé cung cép cho cac dong co bé hon va thap
sang ... Cap 3 kV 'khoéng dung vi gia thanh dong co 3 kV va 6 kV khong chénh 1éch nhau bao
nhiéu nhung phi t6n kim loai mau va ton that trong mang 3 kV 16n hon nhiéu so voi cap 6 kV.
Hon nita ding cip 6 kV ¢c6 cac vu diém 12 :
—  Ting dugc cong suat don vi ciia dong co .
— Ting dugc cong suit ciia may bién ap chinh nén c6 thé chon dugc s6 lugngmay bién ap it
hon.

Dé dam bao do tin ciy trong cung cép dién ba pha, hé thong thanh cai ty dung can dugc phan
doan hop 1y, dong thot bb tri thém thanh cai ty dung du trit cho ting cap dién ap. May bién 4p
tu dung dy trir dugc nbi vao may bién 4 ap lién lac tai vi tri gilta may cat va may bién ap chinh.
Céach bb tri nay nham dam bao may bién ap duy trir van c6 thé hoat dong binh thuong ngay ca
khi mot phan doan ciia thiét bi phan phdi chinh dang dugc sira chita hodc béo tri.
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Hinh 6.1 So dé néi dié tw ding

6.2. Chon s6 lwong va cong sudt may bién ap tw dung
6.2.1. May bién ap tu ding bac 1
a. May bién ap tuw ding lam viéc bac 1
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Cong suat dinh murc cua may bién ap tu dung lam viéc bacl dugc xac dinh la:

SmeDBlZ34 = STDmax
STDmax = a'Sdel = 5%. 62,5 = 3,125(MVA)

SamtpB1234 = 3,125(MVA)
b. May bién ap tu diang du trir bac 1

Do sb lwong may bién ap tu dung 1a viée it nén ta chi can dat mot may bién aptu dung du
trir.

May bién 4p tu dung duy trir ¢6 nhiém vu du trit cho may bién ap tur dung lam viéc va bao
dam cap dién tu dung khi dung hodc khoi dong cho mot t6 may khac. Pédam bao diéu kién
nay, cong suit ciia may bién ap tu dung du trit phai chon 16n hon hoic bang 1,5 1an cong sut
phu tai cuc dai cua ty dung lam viéc:

Staatpac2813 = 1,5 Stamax =>Staasact = 1,5.3,125= 4,6875(MVA)
Tra bang thiét ké nha may dién va tram bién ap (TS-Nguyén Hiru Khai) ¢ phu luc 2 ta duoc
may bién ap 1am viéc va may bién ap du trit bac 1 c6 cac thong sb k¥ thuat nhu bang sau:

Loai MBA Sim S Dién 4p [kV] | Tonthat[kW] | Uy | Iy %
[MVA] | luong %
Cao Ha P, Py
T™- | LV
4000 4 4 10 63 | 545 | 335 |65 | 09
gl\f DT 163 1 10 |63 | 765 | 465 | 65 | 08

Bdng 6.1 S6 lwong va cong sudt mdy bién ap tw dimg béc 1

6.2.2. May bién ap tw dung béc 2
a. May bién ap tw ding lam viéc:

May bién ap tu dung bac 2 bién ddi tir cAp dién ap 6 kV xudng 0,4 kV, ¢ nhiém vu cung
cap dién cho cac dong co 0,4 kV, thap sang, tin hiéu,..

D01 v6i nha may nhiét dién, cong suat phu tai tu dung béc 2 chiém khoang 10 + 30% cong

suét ty ding toan nha may, ta chon cong sut tyr dung bac 2 1a 20% cong suét ty ding toan
nha may, dugc xac dinh nhu sau

SamrpB78910 = B-STDF1MAX
:>SmeD35678 :’20%3,125: 0,625 [MVA]
b. Chon may bién ap tw dung bdc 2:

Twong ty nhur may bién ap ty ding bac 1 cong suat ctia may bién ap tu
dung du trit bac 2 duoc chon 16n hon mot cép so V&1 may bién ap tu dung bac 2.

Stopraz 2 1,5.Samrppsers
:>STDDTBA2 = 1,50,625 = 0,9375 [MVA]
Tra phu lyc 2 sach thiét ké nha may dién va tram ‘pién ap ta chon duoc may bién ap lam viéc
va may bién ap tu dung du trir bac 2, c6 cac thong so ky thuat nhu sau:
Loai MBA Sim S6 Dién ap [kV] Tonthat | Uy | I %
[MVA] | luong [kW] %

Cao Ha P, Py
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TC3- LV 1 4 6,3 0,4 3 11,2 | 5,5 1,5
1000/10

TC3- DT 1,6 1 6 0,4 4,2 16 5,5 1,5
1600/10

Bang 6.2 SO luong va cong suit may bién 4p tu dung bac 2

6.3. Chon khi cu dién va cc phan tir c6 dong dién chay qua mach ty ding
6.3.1. Xét cac diém ngin mach
6.3.1.1. Piém ngin mach N12:

Muc dich: Dung dé chon va kiém tra khi cu dién va cc phan tir c6 dong dién chay qua cua
mach ha ap may bién &p tu dung lam viéc bac 1
- Sodo thay thé ngan mach:

Z_ N7 < __N12
| = ] 2

_Uy%.S, _6,5.100
®100.8,,, 100.4
Xy =X, +X,=0,067+1,625=1,692
Se 100

s =9,164[kA]

cb6,3 R
\/g‘Ucbas \/§-6,3

Tir so d6 ta co:
Loss 9,164
Xy 1,692
o, =V2.K o iy =v2.1,8.5,42=13,8 [KA]

By, =l,,> (1, +T,)=5,422 (1+0,05)=30,85 [kAs]
6.3.1.2. Piém ngin mach N13

=1,625

I

N12 T

=5,42[KA]

Muc dich: Dung dé chon va kiém tra khi cu dién va cac phan tir c6 dong dién chay qua ciia
mach ha &p may bién &p ty dung dir trit bac 1
- So do thay thé ngan mach:
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_Uy%.S,, _6,5.100 _

* 1008, 100.6,3
X=X +X 5, =0,067+1,03=1,097

So - 100 g 64 [KA]

1 =
7 BUyu, V3.63

T so do ta co:
I
[, === 2164 8,35[kA]
Xy 1,097

L 3 :\/E'ka'r(l)NlS:\/E'198~8535:21,27 [kA]

By;=Ls (1, +T,)=8,35%.(1+0,05)=73,21 [kA’s]
6.3.1.3. Piém ngin mach N14:

- Muc dich: Ding dé chon va kiém tra khi cu dién va cac phan tir c6 dong dién chay qua cua
mach ha ap may blen ap tu dung lam viéc bac 2
- Sodd thay thé ngan mach:

2

84 Bg

N14

N14

EH XH )(84 XBQ

_ Lpios _ 5,499
H_K_m_
_Uy%.S,, _5,5.100
5~ T00. S, 100.1
Xy =X, +X 5, +X 5, =0,067+1,03+5,5=6,597
L Se 100
P BU,, V3.04
Tir so db ta co:
L. 144,34

Ty, =04 = 2=~ =21,88 [kA
X, 6,597 (kA

1 \/Eka Ie=v/2.1,8.21,88=55,7 [kA]
By, =l - (t,+T,)=21,88 2.(1+0,05)=502,67 [kA’s]

=5,5

=144,34[KA]
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6.3.1.4. Piém ngin mach N15

Muc dich: Dung dé chon va kiém tra khi cu dién va cac phén tr c6 dong di¢n chay qua cua
mach ha 4p may bién ap tu dung dir trir bac 2

So dd thay thé ngin mach:

N\ Vs / _ N15
0, \ :\"' ;i _"\ |\ ..: —
. T
Bg By
0 I 1 [ ! I 1 ,__fiﬁ ,s,f
>, y ), S J ‘
Ey Xy Xpg Xg13
I
XH: CblO,S — 5’499 20,067
I, 82,137
%. A
= Uy%.S,, _7,5.100 4,688
100.S,,; 100.1,6
X=X + X, +X4,3,=0,067+0,75+4,688=5,5
S 100
Los= b = =144,338[kA]
P BUy, 304
Tir so do ta co:
I
[y =—t = 149338 _ 26,24[kA]
Xy 5,5
iy, =V2-K g Ly5=v/2.1,8.26,24=66,79 [KA]
By s=lys (8, +T,)=26,24% (1+0,05)=722,96 [KA’s]
6.3.2. Chon may cit, dao cach ly
6.3.2.1. Piéu kién chon
Gidng v6i chuong 4 ]
6.3.2.2. Phia cao ap may bien ap tu dung bac 1
1. May biép ap tu ding lam viéc bac 1
Tacod:
Sys 1,44
::{J: qtsc "~ dmBi — 9 :0,31[kA]
BU, 3105
I",=82,1379 [kA] ,
1,,;=213,09 [kA]
Vay ta chon dao cach ly va méy cat c6 thong sb sau:
Loai Kiéu Udm (kV) | Tam (A) | Team (KA) load (KA) Lnn/tan
May cat MT-10- 10 5000 105 300 70/10
5000/1800
an ¢ach | pBK-10/3000 | 10 3000 200 65/10

14 Ngén mach N7 tinh toan & chuong 3 muc 3.1.3.9
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Bdng 6.3 May cdt, dao cdch ly phia cao dp mdy bién dp tw diing lam viéc béc 1

- Kiém tra 6n dinh dong:
May cat:
Todd me =300 kA>1 ,,=213,09 [kA]
Dao cach ly
Todd a1 =300 kA>1 . ,=213,09 [kA]

- Kjém tra 6n dinh nhiét: . i i

Thoéa mén’diéu kién tir 1000 A tr¢ 1én nén khong can kiém tra 6n dinh nhiét.
2. May bi€p ap tu dung dir trit bac 1
Taco:

v _ kqtsc 'Sii\;nBi 1,46,3

I,= = =0,485 [kA]
* BU, B.105
I"\,=82,1379 [kA]
1,07=213,09 [kA]
Vay ta chon dao cach ly va may cat c6 thong sd sau:
Loai Kiéu Udm (kV) | Tam (A) | Tcam (KA) load (KA) Lnn/tan
May cat MT-10- 10 5000 105 300 70/10
5000/1800
an cdch | ppKr-10/3000 | 10 3000 200 65/10

Badng 6.4 Mdy cdt, dao cdch ly phia cao dp mdy bién dap tw ding diF trit bdc 1

- Kiém tra 6n dinh dong:

May cat:
Todd me =300 kA>1 ,,=213,09 [kA]
Dao céach ly
Todd a1 =300 kA>1 ,,=213,09 [kA]

- Klém tra 6n dinh nhiét: . i i
Thoéa man diéu kién tir 1000 A tr¢ 1én nén khong can kiém tra 6n dinh nhiét.
6.3.2.3. Phia ha ap may bién ap tw dung bac 1:
1. Phia ha ap méy biép ap tu dung lam viéc bac 1
Taco:

Iv
Iv __ kqtsc‘sdei _ 1944

V= =
* BU,. B.63

=0,51[kA]

I",=5,42[kA]
1 =13,8 [KA]
Vay ta chon may cat c6 thong so sau:
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Kiéu Udm (kKV) Lim (A) Leam (KA) lodd (KA)
2B(1)\4 l1-10-630- | 630 20 64

Bdng 6.5 May cdt phia ha dp mdy bién dp tw diing bic 1

2. Phia ha 4p may biép ap tu dung dir trit bac 1

Taco:
k .SY .
I::{): qtsc "~ dmBi — 174'10 =1,243[kA]
\/g’Udm \/56)3
I";=8,35[kA]
1,03=21,27 [KA]
Vay ta chon may cit co thong sb sau:
2Bé\/[ 1I-10-1000- 10 1000 20 64

Badng 6.6 Mdy cdt phia ha dp mdy bién dp tw ding div triv bdc 1

6.3.2.4. Phia cao ap may bién ap tw diing bac 2
1. Phia cao ap mdy biép ap tu dung lam viéc bac 2
Tacod:

k. .Sy
Iv __ “tqtsc de1= 174'1 20,128[kA]

IV =
* BU, B63

'y, =5,42[kA]
1,n=13,8 [KA]

Véy ta chon may cat c6 thong s6 sau:

Kiéu Udm (kV) Lim (A) Leam (KA) load (KA)
235\’[ 1I-10-630- | 630 20 64

Bdng 6.7 May cdt phia cao dp mdy bién dap tw ding lam viéc bdc 2

2. Phia cao ap may biép ap tu dung dit trit bac 2

Taco :
K o Shom 1,41
Ii\l/): qtsc *~ dmBi — 76 20’205 [kA]
BU, 363
I"y3=8,35[kA]
13 =21,27 [KA]
Vay ta chon may cit c6 thong sb sau:
Kiéu Udm (kV) Lim (A) Leam (KA) Lsdd (KA)
2Bé\4 [-10-1000- 1000 20 64

Badng 6.8 Mdy cdt phia cao dp mdy bién dp tw ding dit trit bic 2

6.3.2.5. Phia ha ap may bién ap tw diung béc 2

Déi voi cap dién ap 0,4 kV, ta ding aptomat. Aptomat 1a khi cu dién ha ap dung dé cit mach
dién khi c6 qua tai, ngén mach, sut 4p, cong suit nguoc ...

Diéu kién chon va kiém tra aptomat twong ty nhu may cit.

Ta co:
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k,..SY .
Ilv: qtsc del: 1941 :2,02[kA]

* BU, 304

v kqtsc SmeBl _ 1,4 1,6

= =3,23[kA]
* BU,. Bo4

I",,,=21,88[kA]

Linig _5557 [kA]

I'y,,=26,24[kA]

1,05=00,79 [KA]
M-23 Lam viéc 690 2500 65
M-25 Dt tri 690 4000 75

Badng 6.9 Théng so aptomat phia ha dp mdy bién dp tw diing bdc 2

Aptomat da chon c6 laim>1000A nén khong can kiém tra diéu kién 6n dinh nhiét
6.3.3. Chon cap cho mach tu dung
6.3.3.1. Diéu kién chon va kiém tra
Dong dién : Icp = Ieb.

<R X . “ A B
Kiém tra 6n dinh nhi€t: Fopep = Fpip = TN

6.3.3.2. Phia cao ap may bién ap tu diung béc 1
1. Phia cao 4p may bién ap tw diung lam viéc bac 1:

Ta chon cép theo diéu kién phat nong cho phép:
lep>1ev=0,484 [KA]= 484 [A]

Ta chon 2 day cép dong ba 1561 bang dong, cach dién bang gidy tam dau nhua thong va chat
deo khong chay, vo bang chi, dat trong khong khi, c6 tiét dién 240mm2, Icp=350x2=700A.
Kiém tra diéu kién 6n dinh nhiét :

_ J/Bn7 _V12711
141

Frin = 103 =79,96[mm? ]
F = 240 [mm?] > 79,96 [mm?]

Vay cép chon thoa mﬁn diéu kién 6n dinh nhiét

2. Phia cao ap may bién ap tw dung dir trir bac 1:

Ta chon cap theo diéu kién phat nong cho phép:
Lep=1e6=0,77 [kA]= 770 [A]
Ta chon 3 day cap dong ba 15i bang dong, cach dién bang gidy tim dau nhwa thong va chat
déo khong chay, vo bang chi, dat trong khong khi, c6 tiét dién 240mm2, Icp=350%x3=1050A.
Kiém tra diéu kién 6n dinh nhiét :

Fnin = BCN7 :—1124751 103 :79,96[1’1’11’n2]

F =240 [mm?] > 79,96 [mm?]
Vay cap chon thoa mén diéu kién 6n dinh nhiét
6.3.3.3. Phia ha 4p may bién 4p tu dung bic 1

1. Phia ha 4p may bién 4p tu dung lam viéc béc 1:

Ta chon cap theo diéu kién phat nong cho phép:
lep=1ev=0,81 [kA]= 810 [A]
Ta chon 3 day cap dong ba 15i bang dong, cach dién bang gidy tim dau nhya thong va chat
déo khong chay, vo bang chi, dat trong khong khi, c6 tiét dién 150mm2, Icp=290%x3=870A.
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Kiém tra di€u kién 6n dinh nhiét :

o =Y Bém =2 10° =60,68 [mm?]

F =150 [mm?] > 60,68[mm?]
Vay cap chon thoa man diéu kién On dinh nhiét
2. Phia ha 4p may bién ap tu dung lam viéc bac 1:

Ta chon cép theo diéu kién phat nong cho phép:
[ep>Ieb=1,243 [kA]= 1243[A] .

Ta chon 5 day cap dbng ba 151 bang dong, cach dién bang gidy tim dau nhya thong va chét
deéo khong chay, vo bang chi, dit trong khong khi, c6 tiét dién 240mm2, Icp=350x5=1450A.
Kiém tra diéu kién 6n dinh nhiét :

VBn1s _ m

Fnin = ¥ =2 10° =81,54[mm’ ]

F = 150 [mm?] > 81,54[mm?]
Vay cap chon thoa mén diéu kién on dinh nhiét
6.3.3.4. Phia cao ap may bién ap tw ding bac 2
1. Phia cao 4p may bién ap tw ding 1am viéc béc 2:

Ta chon cap theo diéu kién phat nong cho phép:
[ep>1eb=0,128 [kA]= 128 [A]
Ta chon 2 day cap dbng ba 15i bang dong, cach dién bang gidy tim dau nhwa thong va chat
déo khong chay, vo bang chi, dit trong khong khi, ¢o tiét dién 70 mm2, Iep=125x2=250 A.
Kiém tra diéu kién 6n dinh nhiét :

Fnin = S22 =22 10° =39 4[mm’ ]

F =70 [mm?] > 39,4 [mm?]
Vay cép chon thoa man diéu kién On dinh nhiét
2. Phia cao ap may bién ap tu dung dir trir bac 2:

Ta chon cép theo diéu kién phat nong cho phép:
lep=1ev=0,205 [KA]= 205 [A]
Ta chon 1 day cép dong ba 161 bang dong, cach dién bang gidy tam dau nhua thong va chat
deo khong chay, vo bang chi, dit trong khong khi, c6 tiét dién 150 mm?2, Icp=290 A.
Kiém tra diéu kién 6n dinh nhiét :

= YB3 V7321 13 —60,68 [mm? ]

Fmin C 1
F =150 [mm?] > 60,68 [mm?]
Vay cép chon théa man dicu }(ién on dinh nhiét
6.3.3.5. Phia ha 4p may bién ap tu dung bac 2
1. Phia ha 4p may bién 4p tu dung lam viéc béc 2:

Ta chon cép theo diéu kién phat nong cho phép:
. lep=1ev=2,02 [KA]= 2020 [A]
Vay chon thanh dan cting bang dong tiét dién hinh mang c6 s6 liéu nhur sau:
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Dong dién
Kich thudc (mm) Tiét Mognen tr khang Momen quan tinh (cm*) C}}O phep
dien 1 (cm?) ca 2 thanh
cue . @
. ) . ) (mm?) Mot thanh ﬂ}lI;rllh Mot thanh Hai thanh
Wi | Wyy Wyoo Jxx Jyy Tyo-yo
75 1351 4 6 520 | 10,1 | 2,52 | 23,7 41,6 6,2 89 2730

Bdng 6.10 Théng so6 thanh dan phia ha dp may bién dp ti ding lam viéc bdc 2

a. Kiém tra on dinh nhiét
Kiém tra 6n dinh nhiét theo diéu kién tiét di¢n cho phép:

— v BN
Schon = Smin - T
Trong do:
Schon: 1a tiét dién cua thanh dan can kiém tra 6n dinh nhiét.

~ Smin :la tiét dién nho nhat ma thanh din c6 thé chiu dung duoc khi thanh dan xay ra
ngan mach.
C : 13 hé s6 phu thudc vao vat liéu 1am thanh dén, ta chon thanh dan lam bang dong nén
Cou =171 [A%s mm?]

_ VBnia _ V502,67 1
C - O

S . =
min 141

Sehon = 2.520 = 1040 [mm?] > 159,01[mm?]

03 = 159,01[mm?]

Vay thanh din d3 chon théa mén diéu kién 6n dinh nhiét.

b.Kiém tra on dinh dong . N )
Moi thanh dan hinh mang gdém 2 thanh dan hinh chtr U ghép lai véi nhau, nén tmg suat
trong thanh dan gom 2 phan &; va &,. Ta co:

6tt = 61 + 62 [Kg/cmz]
Xéc dinh 6;:
— Luc dién dong gitra c4c pha sinh ra:

l
Fi = 181072, i®2 [Kg]

Trong do:
- 1a dong dién xung kich khi ngan mach 3 pha [kA] (tai diém N14)

a :la khoang cach giita cac thanh dan, chon a = 30 [cm]

i(g)xk

l; :1achiéu dai cua 1 nhip thanh dan, chon I; = 100 [cm]

2 100

=>F, = 1810722 i@ = 18107220 5572 = 186,15 [Kg]

—  Momen uén tac dung 1én thanh dan khi s6 nhip 16n hon 2:

M, = Fi—;l = —186'15'100 =1861,5 [Kg.cm]
—  Momen udn cta thanh din:
Wy = Wyo_ye = 23,7 [cm?]

- Ung suét trong thanh dan &; duéi tac dong ciia momen udn M;:
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= _ 1890 _ 78 55 [Kg/em?]
17 23,7

Xac dinh §,:

61

—  Luyec tac dong trén 1 don vi chiéu dai cta thanh dan (1cm).
fo = 051107225, [Kg]

Trong do:
h : 14 chiéu cao thanh dan (h = 7,5 cm)
1 1
f = 0511072 . i®2, = 0511072 =.55,7% = 2,11 [Kg]

Dé tng suét giam trén thanh din nguoi ta dit cac miéng dém cach nhau 1 khoang 1, trong
khoang gitra 2 sur lien ké nhau cua 1 pha. Luc tdc dong 1én doan thanh dan gilra 2 miéng dém
lién ti€p co chicu dai l,.

F, =f2-lz

Momen udn tic dong 1én thanh dan:

_ Rl _ fli
M, = T [Kg.cm]

—  Momen chéng uén cia tiét dién ngang thanh dan:

W, =W,_, = 2,52 [cm?]

Ung suét trong vat liéu thanh dan do f2 sinh ra:

2
8, = Mo~ Joli [Kg/cm?]

W, 12w,
2
c,= 2111200 =1004,76[Kg/cm®]
12.2,52

—  Piéu kién 6n dinh dong cua thanh dan la:
Ote = 61+ 8, <6
Trong do: Ocp: lating sudt cho phép cua vat liéu lam thanh dan.
Dbi v6i dong 8cp = 1400 Kg/cm
O = 6, + 6, = 78,55 + 1004,76
= 1083,31 [Kg/cm2] < &y

Vay ta khong can dit thém miéng dém vao giita 2 st ma van dam bao diéu kién on dinh
dong.
¢.Kiém tra on dinh dong cia thanh din khi cé xét dén dao dong
Tan so riéng cua thanh dan c6 hinh dang bat ki dugc xac dinh nhu sau:
Trong do:
I: 14 d9 dai thanh dan cua 1 nhip thanh dan ‘
E: 1a modul dan hoi cia vét li¢u thanh dan, thanh dan bang dong
E=1,1.10° (Kg/cm?)
J: 1a momen quén tinh cua tiét dién thanh dan doi vai truc thang goc va phuong udn (J
= Jyoyo = 89 cm?).
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y: 1a khéi lugng riéng cua vat liéu 1am thanh din (y = 8,93 g/cm?)

S: tiét dién ngang cta thanh dan (S = 2.0,52= 10,4 cm?)

R 3,56 |EJ10® 3,56 [1,1.106.89.106
: f.=—=—. = . = 1 [Hz
Vay r 12 Sy 1002 10,4.8,93 365,51 [Hz]

Ta t‘héy tan vsé dao dong riéng f; = 365,51 Hz nam ngoai khoang (45-55) Hz va (90-100) Hz
nén diéu kién 6n dinh dong khi c6 xét dén glao dong {iéng duoc
Vay thanh gdép da chon thdéa man cac di€u kién ki€ém tra.

2. Phia ha ap may bién ap tw dung 1am viéc béc 2:

Ta chon cap theo diéu kién phat néng cho phép:
N . lp>Iev=3,23 [kA]= 3230 [A]
Vay chon thanh dan ciing bang dong ti€t dién hinh méang c6 s6 li€u nhu sau:

Dong dién
Kich thudc (mm) Tiét Mor?en tr khang Momen quén tinh (cm?) CI.,IO phep
dien 1 (cm”) ca 2 thanh
cuc _ (A)
" ) . ) (mm?) Mot thanh ﬂ}lI;rllh Mot thanh Hai thanh
Wix | Wyy Wyomyo Jxx Jyy Jyo-yo
75 |35 55| 6 695 14,1 | 3,17 | 30,1 53,1 7,6 113 3250

Bdng 6.11 Théng s6 thanh dan phia ha dp mdy bién dp t ding lam viéc bdc 2

a. Kiém tra 6n dinh nhiét
Kiém tra 6n dinh nhiét theo diéu kién ti¢t di€n cho phép:

JBx

C

Schon = Smin -

Trong do:
Schon: 1a tiét dién cua thanh dan can kiém tra 6n dinh nhiét.

Smin : 14 tiét dién nho nhat ma thanh dén c6 thé chiu dung duoc khi thanh dan xay ra
ngan mach.

C : 14 hé s6 phu thudc vao vat lidu 1am thanh dan, ta chon thanh dan lam bang dong
nén Ceu = 171 [A%s mm?]

JBnis _ V722,96
= = —

S .
min c 14

Sehon = 2 .695 = 1390 [mm?] > 190,69 [mm?]

103 = 190,69[mm?]

Vay thanh dan d3 chon théa man diéu kién 6n dinh nhiét.

b.KiéNm tra 5n~dinh dong N )
Moi thanh dan hinh mang gém 2 thanh dan hinh chir U ghép lai v6i nhau, nén tng suat trong
thanh dan gom 2 phan &; va §,. Ta co:

6tt = 61 + 62 [Kg/cmz]
Xac dinh §;:
— Luc dién dong gitra cac pha sinh ra:

l
Fi=181072.. i®2 [Kg]

Trong do:
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i® : 1a dong dién xung kich khi ngin mach 3 pha [kA] (tai diém N15)
a :la khoang cach giita cac thanh dan, chon a = 30 [cm]
1; :lachiéu dai cua 1 nhip thanh dan, chon 1; = 100 [cm]
=F, = 1,8.10‘2.%.1(3))2(]( = 1,8.10—2.%.66,792 = 267,65 [Kg]
—  Momen uén tac dung 1én thanh dan khi s6 nhip 16n hon 2:
M; = Fi—';l = —186’1(5)'100 = 2676,5 [Kg.cm]
—  Momen udn ctia thanh dan:
Wy = Wyo_yo = 30,1 [cm?]
—  Ung suét trong thanh dan &; duéi tac dong ciia momen udn M;:

61

My _ 26765
T wy, 301

= 88,92 [Kg/cm?]

Xac dinh §,:

— Luc tdc dong trén 1 don vi chiéu dai cua thanh dan (lcm).
fo = 0511072215, [Kg]

Trong do:

h : 14 chiéu cao thanh dan (h = 7.5 cm)

1 1
f = 0511072 . @2, = 0,51.10%.—. 66,792 = 3,03 [Kg]

Pé ung suit giam trén thanh dan nguoi ta dat cac miéng dém cach nhau 1 khoang 1> trong
khoang gitra 2 st lién ké nhau cua 1 pha. Lyc tdc dong Ién doan thanh dan gitra 2 miéng dém
lién tiép co chiéu dai L.

F,=f.1

—  Momen uén tac dong 1én thanh dan:

_ Rl _ £l
M, = 5 = 1 [Kg.cm]

—  Momen chéng udn ctia tiét dién ngang thanh dan:
W, =W,_, = 3,17 [cm?]

- Ung suit trong vat li¢u thanh dan do f2 sinh ra:

2
5, =2 = L2l2 [Kg/em?]

W, 12w,
3,03.120° )
o,=————=1147[Kg/cm
> 123,17 [Kg/em’]

—  Piéu kién 6n dinh dong cua thanh dan 1a:
Otr = 61+ 6, < 6
Trong do: Ocp: lating suat cho phép cua vat liéu 1am thanh dan.
Déi véi dong 8, = 1400 Kg/em
O = 61 + 6, = 88,92 + 1147
=1235,92 [Kg/cm2] < 6
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Vay ta khong can dat thém miéng dém vao gitra 2 sit ma van dam bao di€u kién 6n dinh
dong.

. c.}(iém tra 6n dinh dong cia thanh qan khi c6 xét dén dao dong
Tan s0 riéng cua thanh dan c6 hinh dang bat ki dugc xac dinh nhu sau:
Trong do:

1: 1a ¢ dai thanh ‘dﬁn ctua 1 nhip thanh c~1§1n L i
E: 1a modul dan hoi cua vat liéu thanh dan, thanh dan bang dong

E = 1,1.10° (Kg/cm®) 9 ,
J: 1a momen quén tinh cua tiét di¢n thanh dan doi véi truc thang goc va phuong uon (J
= Jyoyo = 113 cm?).
y: 1a khéi lugng riéng cua vat liéu 1am thanh din (y = 8,93 g/em?)

S: tiét dién ngang ctia thanh dan (S = 2.6,95= 13,9 cm?)
3,56

EJ.106
o Sy

Ta thdy tan s0 dao dong riéng f; = 356,25 Hz ndm ngoai khoang (45-55) Hz va (90-100)
Hz nén diéu kién 6n dinh dong khi c6 xét dép dao d@ng riéng dugc
Vay thanh gdép da chon thdéa man cac di€u kién kiém tra.

3,56
1002 °

1,1.106.113.10°

Vay : f
1y r 13,9.8,93

= 356,25 [Hz]

6.3.4. Chon thanh gop cho mach tuy dung
6.3.4.1. Chon thanh gép cép 6,3kV
Chon thanh gép 1am viéc va dit trit cép 6,3kV gidng nhau
Ta chon cap theo diéu kién phat nong cho phép:
Lep>1eb=1243 [kA]= 1243 [A]
Vay chon thanh dan cting bang dong tiét dién hinh mang c6 s lidu nhu sau:

Dong dién
Kich thuée (mm) Tige | Momenwtokhdng |y 0 qudn tinh (cm) cho phep
dien 1 (cm?) ca 2 thanh
cuc - . < (A)
" ) i ) (mm?) M6t thanh ﬂ}llsrllh Mot thanh Hai thanh
Wo | Wey |y do | dos Jyoryo
75 135 4 6 520 | 10,1 | 2,52 | 23,7 41,6 6,2 89 2730

Bdng 6.12 Théng s6 thanh gép cap 6,3kV

a. Kiém tra 6n dinh nhiét
Kiém tra 6n dinh nhiét theo di€u kién tiét dién cho phép:

S = Smin =
chon min C
Trong do:
Schon: 1a tiét dién cua thanh dan can kiém tra 6n dinh nhiét.

~ Smin :1atiét dién nh6 nhat ma thanh dén ¢6 thé chiu dyng dugc khi thanh dan xéy ra
ngan mach.
C:lahésd phu thudc vao vat liéu lam thanh dn, ta chon thanh dan lam béng d@)ng nén Cey =
171 [A%s mm?]

_ JBn1s _ V132,18

S .
min C 141

.103 = 81,54 [mm?]
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Schon = 2.520 = 1040 [mm?] > 81,54[mm?]
Viy thanh dn d3 chon théa man diéu kién 6n dinh nhiét.

b.Kiém tra 6n dinh dong
Moi thanh dan hinh mang gom 2 thanh dan hinh chtr U ghép lai véi nhau, nén ing suat
trong thanh dan gdm 2 phan §; va §,. Ta co:

8 = 6, + 6, [Kg/em? ]
Xac dinh §;:
— Luc dién dong gitra cac pha sinh ra:

l
Fi=1810722. i®2 [Kg]

Trong do:
i® - 1a dong dién xung kich khi ngan mach 3 pha [kA] (tai diém N13)
a :lakhoang cach giita cac thanh dan, chon a = 30 [cm]

l; :1a chiéu dai cia 1 nhip thanh dan, chon 1; = 100 [cm]
=>F; = 1810722 i® = 18107220 28,56 = 48,94 [Kg]

—  Momen udn tac dung lén thanh dan khi s6 nhip 16n hon 2:

F.l 48,94.100
M, = 101 =——— =4894 [Kg.cm]

— Momen udn cta thanh dan:
Wy = Wyo_yo = 23,7 [em?]
— Ung sut trong thanh dan &§; dudi tic dong ciia momen udn M;:

My _ 4894
8, = Wi =S5, = 207 [Kg/cm?]

Xéc dinh §,:

— Luyec tac dong trén 1 don vi chiéu dai cua thanh dan (lcm).
fo = 0511072215, [Kg]

Trong do:

h : 14 chiéu cao thanh dan (h = 7,5 cm)

1 1
f, = 0,51.10-2%. i®2 =051.102 - 5.28,562 = 0,55 [Kg]

Dé ung suat giam trén thanh dan nguoi ta dat cac miéng dém cach nhau 1 khoang 1> trong
khoang gitra 2 sur lien ké nhau cua 1 pha. Luc tdc dong 1én doan thanh dan gifra 2 miéng dém
lién tiép c6 chiéu dai L.

F,=f.0
—  Momen udn tac dong 1én thanh dan:
_ Rl _ £l
M, = 5 = 1o [Kg.cm]

—  Momen chdng ubn cua tiét dién ngang thanh dan:
W, = W,_, = 2,52 [cm?]

— Ung suét trong vat liéu thanh dan do f2 sinh ra:
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_ My fld 2
6, = TARETIT [Kg/cm?]

~0,55.120°

o,= =264,122 [Kg/cm®
2 122,52 [Kg/em’]

— Diéu kién 6n dinh dong cta thanh dan la:
Otr = 61+ 6, < 6
Trong do: 6sz la g suét cho phép cua vat li¢u lam thanh dan.
Dbi voi dong 8cp = 1400 Kg/cm
O = 61+ 6, = 2,07 + 264,122
= 266,2 [Kg/cm2] < &,
Vay ta khong can dit thém miéng dém vao gitta 2 sir ma van dam béo diéu kién 6n dinh dong.
‘ c.Kiém tra on dinh dong ctia thanh (j?ln khi c6 xét dén dao dong
Tan so0 riéng cua thanh dan c6 hinh déng bat ki dugc x4c dinh nhu sau:
Trong do:
1: 1a 6 dai thanh ‘de:m cua 1 nhip thanh (~1§1n o ‘
E: 1a modul dan hoi cia vét li¢u thanh dan, thanh dan bang dong
E= 1,1.10° (Kg/cm?) i ’
J: 1a momen quan tinh cua tit dién thanh dan doi voi truc thang goéc va phuong udn (J
= Jyoyo = 89 cm?).
y: 1a khéi lugng riéng cua vat liéu 1am thanh dan (y = 8,93 g/cm?)
S: tiét dién ngang cta thanh dan (S = 2.0,52= 10,4 cm?)

~ 3 56 E. 106 3,56 1,1.100.89.10°
Vay : . | > = 365,51 [Hz]
Sy 100 10,4.8,93

Ta thay tan so dao dong riéng f, = 365,51 Hz nam ngoal khoang (45-55) Hz va (90-100)
Hz nén diéu kién 6n dinh dong khi co6 xét dén dao dong riéng dugc

Vay thanh gop di chon thoa mén cac diéu kién kiém tra.
6.3.4.2. Chon thanh goép cap 0,4kV
Chon thanh gop 1am viéc va dit trit cap 0,4kV gidng nhau
Ta chon cap theo diéu kién phat nong cho phép:

Lep=lev=3,23 [KA]= 3230 [A]

Vay chon thanh dan cting bang dong tiét dién hinh mang c6 s6 liéu nhu sau:
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Dong dién
BangKich thuoc Tiét Mor}nen tré khang Momen quén tinh (cm?) cl}o phép
(mm) A (cm?) ca 2 thanh
dién 1
cuc : A)
. ) . ) (mm?) Mot thanh ﬂ}lI;rllh Mot thanh Hai thanh
Wix | Wyy Jxx Jyy Jyo-yo
\A]yo-yo
75 |35 [55] 6 695 14,1 | 3,17 | 30,1 53,1 7,6 113 3250
Bang 6.13 Thong so thanh gop 0,4kV
Céc diéu kién kiém tra twong ty chon thanh din phia ha 4p méay bién ap ty dung bac 2
6.3.5. Chon sir do thanh gép mach ty dung
6.3.5.1. Chon sit d& thanh gép cap 6,3kV
-Taco: Fi1=48,94 [kG]
h =75 (mm)
- Dya vao Phu luc 7/trang 252 ta chon loai st dit trong nha c6 cac thong s nhu sau:
. bién 4p (kV) Ll.ff phg h(zal n’ho Chidu  cao
Loai su - : nhat khi u6n tinh
Dinh mtc |Duy tri ¢ trang thai kho (Kg) (mm)
OD-6-375Y3 6 36 375 100
Bdng 6.14 Théng s6 sir dé thanh gop cap 6,3kV
Vay: Fy = Fu 2 = B2 2 4804 27 _ 673 K
T Vay g = I = P = 40,9% o= = 0/, [Ke]
F., = 0,6.F,p4 = 0,6.375 = 225 [Kg]
- Ta thiy: F,, < F., => thda man yéu cau 6n dinh dong.
6.3.5.2. Chon sir d& thanh gop cap 0,4kV
-Ta co: F1 =267,65[kG]
h =100 (mm)
- Dya vao Phu luc 7/trang 252 ta chon loai sir dit trong nha c6 cac thong sb nhu sau:
Dién 4p (kV) Luc ph4d hoai nho .
Loai str nhit khi uén tinh | CPICU €80
Dinh mtrc |Duy tri ¢ trang thai kho (Kg) (mm)
O®-1-7500BY T3 1 11 750 72

Bang 6.15 Thong so st d& thanh gop cap 0,4kV

75

2 _
—2 = 407,06 [Kg]

H+% 72+

- Véy. Ftt = Fl'% = Fl.T: 267,65.

Fyp = 0,6. Fyps = 0,6.750 = 450 [ K]
- Ta thay: F,, < F, => thda man yéu cau 6n dinh dong.

6.3.6. Kiém tra kha ning ty khéi dong ciia cac dong co

Do ngin mach hay cic nguyén nhan khac 1am cho dién ap giam thap tham chi bang khong,
lam cho cac dong co dang lam vi¢c khong duoc cat ra khoéi ludi va sau khi loai trir nguyén nhan
gy ra su co thi dong thoi xdy ra qua trinh khoi dong dong co. Picu kién dé dong co tu khoi
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dong la ;6ng cong sudt tu khoi dong co trong co cdu tu ding cua nha may phai nho hon tong
cong suat cua cac dong co dién cho phép tu khéi dong, nghia la:
ZPdm > Ptdmax
Trong do:
> Puam 13 tong cong suit cac dong co dién c6 thé tr khai dong may.
_ (105-U%)n,,-cos9,,.100.S; 5
U %I %.(X%otU %)

2Py,

Ud % la dién ap trén thanh cai tu dung trong thoi gian dong co tu mé may, c6 thé lay
Ud%=(65+70)%.

Hip, 12 hiéu suit trung binh cua cac dong co co, léy nd=0,88+0,92.

Cosow 13 hé s cong suit trung binh cta cac dong co co bang 0,85.

Un% la dién 4p ngan mach ctia méay bién ap.

Xk% la dién khang khang dién, & ddy Xx%=0.

sp - (105-65.0.90.851008,, _ 9,808.S,y,
am 65.4,8.U % U, %

6.3.6.1. Kiém tra kha ning ty khéi dong ciia cac dong co trén thanh gép 6,3kV
9,808.6,3
TP, =

m

=9,506[MW]

b

15,625
thdmax(6,3kV) = Stdmax(6,3kV) COSQ = T.0,85 =2,66 [MW]

Ta thay 3 Pam> Pumax nén tit ca cac dong co co thé ty khoi dong

6.3.6.2. Kiém tra kha ning tu khéi dong ciia cac dong co trén thanh gép 0,4kV

ZPdmz% =0,654[MW]

15,625
2 Ptdmax(6,3kV) =15%S tdmax(6,3kv) ‘COSP = 15%.

.0,85=0,469 [MW]

Ta thdy Y Pam> Pumax nén tat ca cac dong co c6 thé ty khoi dong
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KET LUAN
Do an t6t nghiép v6i dé tai “Tinh todn va thiét ké hé théng dién cho nha may nhiét dién
ngung hoi” duoc xay dung véi muc tiéu thiét ké mot hé thong cung cap dién 6n dinh, an toan
va hi€u qua cho toan bd phu tai cua nha may nhiét dién c6 tong cong suit 250 MW (gdm 5 t6
may, mdi to cong suit 50 MW).

Trong qua trinh nghién ctru, d6 4n di dé xuit 5 so dd ndi dién kha thi, ddng thoi tién hanh
phan tich timg phwong 4an vé mit ky thuat, van hanh va kinh té. Trén co s¢ d6, hai phuong an
t6i uru nhét da dugc chon lua dé phuc vu cho cac budc tinh toan chi tiét tiép theo. Cac ndi dung
tinh toan bao gom Iira chon may bién 4p tu nglu va cac cudn day phu hop, kiém tra kha ning
vén hanh trong diéu kién binh thuong ciing nhu khi xay ra su ¢d. Dong thoi, dd 4n ciing danh
gla’ton that dién ning hang ngay va hang nim dua trén biéu db phu tai va dic tinh k¥ thuat cua
thict bi.

Ngoai ra, cac tinh toan lién quan dén dong ngan mach tai nhimg diém quan trong trong hé
théng cling dugc thuc hién. Tur do, cac so dd thay thé duoc xay dung dé phuc vu viéc xac dinh
dong dién ngin mach va tinh toan xung lugng nhiét, 1am co so lya chon thiét bi dong cat. Tat
ca cac phuong an déu duoc danh gia toan dién ca vé mat k¥ thuat va chi phi — bao gom chi phi
dau tu ban dau va chi phi van hanh hang nam. Phuong an toi uu cudi cung duoc lya chon nham
mang lai hiéu qué kinh té cao va dam bao kha nang van hanh on dinh.

Bén canh d6, d0 4n con thuc hién viéc lua chon thiét bi dién nhu may cit, dao cach ly,
thanh céi, day dan va st cach dién. H¢ thong dién tu dung trong nha may cling duoc thict ke dé
bao dam cap dién lién tuc cho cac phu tai ndi bd trong moi ché d van hanh.

Toan bo ndi dung do an da hoan thanh day du cac bude tinh toan va thiét ké phan dién cua
nha may nhiét dién, dap ing céc yéu cau k¥ thudt va tiéu chi van hanh. Viéc lya chon phuong
an toi wu gitp giam thiéu ton that, nang cao hiéu qua st dung va tiét kiém chi phi dau tu ciing
nhu van hanh.

Em xin chan thanh cam on PGS.TS Ngé Van Dudng da tan tinh hudéng dan trong subt qua
trinh thuc hién d6 an. Pong thoi, em ciing xin giri 10i cam on dén quy thay c6 trong Khoa Dién
— Truong Pai hoc Bach khoa ba Na:mg da tao diéu kién thuan lgi dé em hoan thanh t6t dd an
t6t nghiép nay.
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