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NHIEM VU DO AN TOT NGHIEP
Ho vaténsinh vien:  NGUYEN KHAC HOAIBI Sb thé sinh vién: 105200078
Lop: 20D1 Khoa: Dién Nganh: Ky thuat di¢n
1. Tén dé tai dé an
Tinh toan, thiét ké phan dién trong nha may Nhiét dién ngung hoi
Cong suat: 240 MW, gé)m 4tb may cong suat 60 MW
2. Dé tai thudc dién :00 C6 ky két théa thudn sé hitu tri tué doi véi két qua thuce hién
3. Céc s6 liéu va dir liéu ban dau:
Nha may c¢6 nhiém cu cung cip cho cac phu tai sau:
a. Phutai & cip dién ap may phat:
- Cong sut cuc dai Pmax = 110 MW, hé s6 cong suat cos@ = 0,85 .
- D6 thi phu tai hinh: hinh 1
- S6 lidu vé duong day: 4 duong day kép x 20 MW dai 15 km.
2 duong day don x 10 MW dai 10 km.
b. Phu tai cap dién ap trung: 110kV.
- Cong sut cuc dai Pmax = 80 MW, hé s6 cong suat cos@ =0,8.
- D6 thi phu tai hinh: hinh 2
- S6 liéu vé duong day: 2 duong day kép x 30 MW
2 duong day don x 10 MW
c. Phu tai cép dién ap cao: 220 kV. ’ ’
- Cong suat cuc dai Pmax =40 MW, h¢ s0 cong suat cos = 0,85.
- B0 thi phu tai hinh: hinh 3
- S liéu vé duong day: 1 duong day kép x 40 MW.
d.  Nha may duoc noi voi h¢ thong: 220 kV o
- Cong sué}t tong [ khong tinh dén nha may dang thiét ke | 2000 MVA.
- Cong suat dir trit : Sa= 4%.
- bién khang ngan mach tinh dén thanh gop hé thong: X*ur=0,23.
- Puong day lién lac : Nha may lién lac 6i hé thong bang mot duong day kép dai 200km
Cong suat tu dung: 5%, cosp = 0,85.
Db thi phy tai:
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Ghi chii: Puong day dia phuong ding cap nhom tiét dién 150mm?.

Ngi dung cdc phan thuyét minh va tinh todn:

Tinh toan can béng cong suat, chon so d6 ndi dién, chon may bién ap, tinh ton that dién
nang trong may bién ap, tinh chon khang dién phan doan, tinh toan ngan mach, tinh chon
phuong an tbi uu, tinh chon khi cu dién va cac phan c6 dong dién chay qua, tinh toan ty dung
cho nha may thiét ké.

4. Cac ban v&, do thi ( ghi rd cac loai va kich thudc ban vé& ):
Ban v& so d6 nguyén 1y; Mit bang, mit cat thiét bi phan phdi ngoai trdi; Mat bang, mit
cét thiét bi phan phdi trong nha.
5. Ngay giao nhiém vu d6 an: 24/02/2025.
6. Ngay hoan thanh d an: 06/6/2025.
Pa Nang, ngay 24 thang 02 niam 2025

Ngudi huéng din

PGS.TS. Ngo Van Duong



TOM TAT

Tén dé tai: Tinh toan, thiét k& phan dién trong nha may Nhiét dién ngung hoi. Cong suit:
240MW , gbém 4 td may cong sudt 60MW

Sinh vién thuc hién: Nguyén Khic Hoai Bi
S6 thé SV: 105200078 Lép: 20D1

Db 4n tap trung vao viéc tinh toan va thiét ké phan dién trong nha may nhiét dién nham
dam bao cép dién 6n dinh, lién tuc va hiéu qua cho cac phu tai trong nha may. Céc ndi dung
chinh bao gom: Cén bang cong suat dé xuat phuong an tinh toan, chon may bién 4p tinh toan
ton that dién nang, tinh toan ngén mach, tinh to4n so sanh kinh té - k¥ thuat ctia cac phuong an
dé chon phuong an tdi uu, chon khi cu dién va cac phﬁn tr c6 dong dién chay qua, thiét ké phén
tu dung cho nha may dién .

Viéc thiét ké dugc thyuc hién trén co s¢ dam bao cac yéu cau ky thuat, phu hop voi thuc
té van hanh, dong thoi tdi uu chi phi dau tu va van hanh hé théng. Két qua d6 an gop phan dam

bao hé théng dién trong nha may hoat dong an toan, hi¢u qua va tin cdy.



LOI NOI PAU

Nang luong 1a mot pham tru rng 16n va duong nhu vo han khi xét trén quy mo toan
cau. Tuy nhién, kha ning khai thac va st dung hiéu quéa cac ngudn ning luong lai dang 13 bai
toan nan giai cho con ngudi khi cac ngudn truyén thdng ngay cang khan hiém, dong thoi nhu
cau str dung lai khong ngimg ting cao. Pé chuyén hoa ning luong so cép thanh dang ning
lwong cudi cing phuc vu doi séng, chiing ta phai trai qua nhiéu céng doan tir khai thac, ché
bién, van chuyén cho dén phan phdi, doi hoi ngudn luc 16n ca vé tai chinh 13n k§ thut va quan
ly. Pang chu ¥ 14 trong qua trinh nay, hiéu suit chuyén d6i ning luong con chua cao, giy ton
that 16n. Do d6, viéc lira chon giai phap t6i vu nham khai thac hiéu qua ngudn ning luong so
cap 1a mot yéu cau cap thiét, vira mang tinh kinh té, vira dap tng nhu cau phat trién bén virng.

Trong hé thong ning luong hién nay, dién ning 1a dang ning luong khong thé thiéu. Hé
thdng dién bao gdm cac khau phat dién, truyén tai va phan phdi; trong d6, cdc nha may dién
dong vai tro quyét dinh trong viéc bién ddi ning luong so cap nhu than da, dau mo, khi ty nhién,
thity nang, ning lwong Mt trdi,... thanh dién nang. Hién tai, phan 16n luong dién ning toan cau
van do cac nha may nhiét dién cung cip. Du di c6 nhiéu tién b trong khai thac ning luong tai
tao, chi phi va quy mé van khién nhiét dién duy tri vai tro chu luc, nhét 1a & cac qudc gia c6
ngudn nhién liéu héa thach doi dao.

Chinh vi thé, viéc nghién clru thiét ké va tinh toan van hanh cho cc nha may nhiét dién
1a ndi dung khong thé thiéu dbi véi sinh vién nganh Hé thong dién. N6 khong chi 1a bude chuan
bi cho cong tac thyc t& sau nay ma con gitp sinh vién tiép can tu duy k¥ thuat va tinh toan kinh
té trong linh vyc san xuat dién ning.

Xuat phat tir yéu cau dé, dé tai dd an t6t nghiép “ Tinh toan, thiét ké Jphan dién trong
nha may Nhiét dién ngung hoi” duoc xay dung nham trang bi cho sinh vién kién thtrc nén tang
vé céu trac va nguyén 1y hoat dong ctia nha méy nhiét dién. D6 an bao gdbm 6 chuong trinh bay
toan bo qua trinh tir lya chon méay phat dién, tinh toan cong suét cac cap dién 4p, can bang cong
sut, dé xuét cac phuong an ndi dién,tinh toan kinh té - k¥ thuat,so sanh lya chon phuong an tbi
uu, tinh chon khi cu dién va cac phén c6 dong dién chay qua, tinh chon so dd tu dung trong nha
may dién, kém theo ban v€ minh hoa theo tiéu chuén k¥ thuat.

Trong qué trinh thyc hién d6 an, em xin tran trong cam on PGS.TS Ngé Vian Dudng da
tan tinh huéng dan dé em hoan thanh d6 an nay. Pong thoi, em xin giri 10i cam on chan thanh
dén quy thay co trong Khoa Dién — Truong Pai hoc Bach khoa Pa Ning di tao diéu kién thuan
loi dé em hoan thanh tot d6 an tt nghiép nay.

Da Ning, ngay 10 thang 06 nim 2025
Sinh vién

Nguyén Khic Hoai Bi



CAM DOAN

Em xin cam doan ring toan bd ndi dung trong d6 an 1a két qua tir qua trinh hoc tap, nghién
ctru va lam viéc nghiém tic cia ca nhan em dudi sy hudng dan cia PGS.TS. Ng6 Van Dudng

Céc sb liéu, két qua tinh toan va ndi dung trinh bay trong db an déu trung thuc, ¢ can cr
0 rang

Céc tai liéu tham khao duoc trich dan dy du va rd rang theo dung quy dinh vé liém chinh
hoc thuat.

Néu phat hién co bat ky hanh vi sao chép, dao van hodc vi pham quy dinh hoc thuat nao,
em xin hoan toan chiu trach nhiém.

Da Ning, ngay 10 thang 06 nim 2025
Sinh vién

Nguyén Khic Hoai Bi
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Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

CHUONG 1. CAN BANG CONG SUAT, PE XUAT PHUONG AN TiNH
TOAN

1.1. CHON MAY PHAT DPIEN:

— Nhiém vu thlet ké: Thlet ké phan dién trong Nha may: NHIET DIEN, Cong suét: 240MW,
gdm co: 4 t6 may, mdi to may 60MW. Viéc chon sb luong va cong suat may phat can chu
¥ cac diém sau day:

—  May phat c6 cong suat cang 16n thi von dau tu 16n, tiéu hao nhién liéu dé san xuat ra mot
don vi dién nang va chi phi van hanh hang nam cang nhd. Nhung vé mét cung cap di¢n thi
doi hoi cong suat cua may phat 16n nhat khong dugce 16n hon duy trir quay vé cia hé thong.

— Chon dién 4p dinh mtc cia may phat 16n thi dong dinh mirc va dong ngén mach & cap dién
ap nay s€ nho, do dé de dang chon khi cu dién hon.

— Pé thuan tién trong viéc xay dung cling nhu van hanh vé sau nén chon may phat cung loai.

—  V6i cong suét ciia cac to may da co nén ta chi viée chon may phat c6 cong suét tuong ing
va ¢6 cong suat cung loai

— Theo nhiém vu ta thiét ké thi nha may can thiét ké 1a nha may nhiét dién ngung hoi nén
chon may phat 1a kiéu tua bin hoi

—  Trasach “Thiét ké Nha may dién va tram bién ap” PGS Nguyén Hiru Khai, NXB Khoa hoc
va K¥ thuat Ha Noi — 2006.Theo phu luc II trang 99, ta chon dugc may phat dién theo bang
1.1

Béng 1.1 Céc tham s6 chinh ciia may phat dién

Théng s6 dinh mirc Pién khang twong doi
Loai may
phat n S P U cosQ I . ,
Xd Xd Xd
[v/ph]| [MVA]| [MW]| [KV] [A]
TBp — 60 -2 3000 75 60 10,5 0,8 4,125 | 0,146 0,22 1,691

Nhu vay, cong suit dat toan nha may la:

Snm = 4 x 75=300 [MVA]
1.2. TINH TOAN PHU TAI VA CAN BANG CONG SUAT:

1.2.1.  Phu tai cAp dién ap may phat (10,5 kV):
Cong suét cuc dai Pmax = 100 MW.

Hé s6 cong suat cos = 0,85.

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 1




Tinh todn , thiét ké phan dién trong nha mdy Nhiét dién ngung hoi

P 1
100

0]
|

]

40

Hinh 1.1 D6 thi phu tai cta cip dién ap may phat

Cong suét phu tai cip dién ap may phat dugc tinh theo cong thirc sau:

Syp(t) = Pop —urmax (1.1)

COSQUF
Trong do:
Sur(t): 14 cong suét phu tai cp dién ap may phat tai thoi diém t.
P%: 1 phan trim cong sudt phu tai cap dién ap mdy phat.
PUFmax, COSQUE: 13 cOng suat cuc dai va hé s6 cong sudt phu tai cap dién 4p may phat.

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

t(h) 0+4 [4-8 (8+12 [12+16 (16+-18 |18+24
P% 80 90 100 100 80 70
Sur(t) | 94,12 [105,88 117,64 (117,64 | 94,12 82,35

Cong suét cuc dai: Sypmax = 117,64 [MVA]
Cong suit cuc tiéu: Sypmin = 82,35 [MVA]
1.2.2. Phu tai cAp dién ap trung (110 V):
Cong sudt cuc dai Pmax = 80 MW.
Hé s6 cong suit cose = 0,8.
SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 2



Tinh todn , thiét ké phan dién trong nha mdy Nhiét dién ngung hoi
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Hinh 1.2 D4 thi phu tai cip dién ap trung

Cong suit phu tai cip dién ap trung duoc tinh theo cong thirc sau:
Syr(t) = P%fo‘f—(;“;;‘ (1.2)
Trong do:
Sur(t): 1a cong suit phuy tai cap dién ap trung tai thoi diém t.
P% la: phan trim cong sudt phy tai cap dién ap trung theo thoi gian.
PuTmax, cosur: 1a cong suét cuc dai va hé sb cong sut phu tai cép dién ap trung

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

Bang 1.3 Cong sut phu tai cip dién ap trung
t(h) 04 |4=8 |8+10 10+-12 1216 16+20 2024

P% 80 100 80 90 100 90 80

Sur(t) 80 100 80 90 100 90 80

Cong suét cuc dai: Syrmax = 100 [MVA]

Cong suit cuc tiéu: Syrmin = 80 [MVA]
1.2.3.  Phu tai cAp dién ap cao (220 KV):

Cong sudt cuc dai Pmax = 40 MW.

Hé s6 cong suat cos = 0,85.

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 3



Tinh todn , thiét ké phan dién trong nha mdy Nhiét dién ngung hoi
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Hinh 1.3 D6 thi phu tai cap dién ap cao

Cong suét phu tai cip dién 4p cao duoc tinh theo cong thirc sau:
P max
Suc (t):P%coUsCTUC (1.3)

Trong do:

Suc(t): 1a cong suat phu tai cp dién ap cao tai thoi diém t.

P% la: phan trim cong suat phu tai cip dién ap trung theo thoi gian.

Pucmax, cos@uc: 1a cong suét cuc dai va hé sb cong sut phu tai cép dién &p cao

Ap dung cong thire (1.3) két hop véi hinh 1.3, ta c6 bang phan b cong suat phu tai cip dién ap
trung nhu bang 1.3: ) )
Bang 1.4 Cong suat phu tai cap dién ap cao

thy [0+12 [12+16 |16+24

P% 100 80 70

Suc(t) |47,06 |37,65 | 32,94

Cong suit cuc dai: Sycmax = 47,06 [MVA]
Cong suét cuc tiéu: Sycmin = 32,94 [MVA]
1.2.4. Cong suit ty dung ciia nha may:

Phu tai ty dung cua nha may dugc xac dinh theo cong thure sau:

Seq () =Sy (0,4+0,6. SF—(”)

Snm
Trong do:
Sw(t): 1a cong suat ty dung ctia nha may tai thoi diém t.
o : 13 hé sb tu dung ctua nha may, a = 5%.
Sk(t): 1a cong sudt phat ctia nha may tai thoi diém t.

Snu: 13 cong suat dit cia nha may, Sxm = 300 [MVA]
SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 4



Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

Vi nha may ludn phat hét cong suit nén cong suét phat ciia nha may tai moi thoi diém t la:
Sr(t) = Snm =300 [MVA]

Nhu vay:

Std(t) = Stdmax = a.Snm = 0,05 x 300 = 15 [MVA]

1.2.5. Cong suit dy trir ciia toan hé thong:

Cong cuat du trir ciia toan hé thong (ké ca nha may dang thiét ké) duoc xac dinh theo cong thirc
sau:
Satnry. =Sawut + Sdamvm

Trong do:
Satt=S4t%.Sr1=4 %.2000 =80 [MVA]

Sdinm = Snm — Z Spt

= SNM - (SUFmax+SUTmax+SUCmaX+Stdmax)
=300 — (117,64+100+47,06+15)
=20,3[MVA]

Vay Sgiyrs = 80 + 20,3 = 100,3 [MVA]
1.2.6. Bang tong hop phan b6 cong suit trong toan nha may:

Qua tinh toan ¢ trén, ta lap dugc bang sb liéu cin bang cong sut ctia toan nha may theo thoi
gian trong mot ngay, nhu bang 1.5.
Bang 1.5 Phan bo cong suat trong toan nha may

th)y |0+2(2+4|4+6| 68 |8+10

10+ |12+ |14+ |16~ |18+ |20+ | 22+
12 14 16 18 20 22 24

Sur(t) | 94,12 | 94,12 |105,88| 105,88 |117,64(117,64{117,64|117,64| 94,12 | 82,35 | 82,35 | 82,35

Sur(t) | 80 80 | 100 | 100 80 90 | 100 | 100 | 90 90 80 80

Suc(t) | 47,06 | 47,06 | 47,06 | 47,06 | 47,06 | 47,06 |37,65|37,65|32,94 | 32,94 | 32,94 | 32,94

Sta(t) 15 15 15 15 15 15 15 15 15 15 15 15

2Spt(t) |236,18(236,18|267,94| 267,94 | 259,7 | 269,7 |270,29(270,29|232,06(220,29|210,29(210,29

Ssm | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300

Sw(t) | 63,82|63,82|32,06 | 32,06 | 40,3 | 30,3 |29,71|29,71|67,94|79,71 | 89,71 | 89,71

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

St (D=Sxm — X Spe(D)

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 5



Tinh todn , thiét ké phan dién trong nha mdy Nhiét dién ngung hoi

Tir bang 1.5, ta nhan thiy trong diéu kién 1am viéc binh thuong nha may dién phat du cong suit
cho phu tai & cac cdp dién ap va con thira mot luong cong sudt c6 thé dua 1én hé thng trong tit
ca cac thoi diém trong ngay.

1.2.7. Tong hop do thi phu tai:

S (MVA)
350
SNM
300 = = - pid > > 7 7 7 r A 7 7 S 7 T 7
’ ‘ r , . ’ ’ ’ ’ /s ’ 4 ’ ’ 4 ’
’ Fd ' ’ ’ s rd /! F e i rs s 7 4 r
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Hinh 1.4 D6 thi phu tai tong nha may

Vi Seq : dudng dic tinh cong suit tuy ding
Sur : duong didc tinh cong suat cap dién ap méay phat
Syt : dudng dic tinh cong suét cap dién ap trung
S : duong dic tinh cong suat tong phu tai
Sen : dudng dic tinh cong suét thira
Sxum : duong dic tinh tong cong suat nha may.
Cic yéu cau ki thuat:

- SO lwong cac méay phat ndi vao thanh gop cp dién ap méay phat phai thoa man diéu kién
sao cho khi ngtng (do su ¢, sira chira dinh ky...) may phat c6 cong suit 1on nhat thi cac may
phat con lai phai dam bao cung cap du cong suat cho phu tai cap dién ap trung va phu tai cap
dién ap may phat (tru phan phu tai do cac bd hodc cac ngudn khac ndi vao thanh gop cap dién
ap trung c6 thé cung cap duoc).

- Khong nén tach phu tai timg cap dién ap van hanh riéng 1é.

- Cong suit mdi b may phat-may bién ap khong duoc vuot qua cong sudt dy trir ciia hé
thong.
-pé tranh tinh trang cong suét phat phai qua 2 1an bién ap thi cong suit ctia bo phai nho hon

cong suit cuc tiéu cua cap dién ap do.
SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 6



Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

- Khong nén dung qua 2 may bién ap dé lién lac giita cac cp dién ap vi nhu vay dan dén
thiét bi phan phoi ciia nha may sé phc tap.

- So dd nbi dién phai dam bao yéu cau ky thuat khi co su cb may bién ap khong tach roi cac
phan dién khac nhau va nhat 1a khong tach roi nha may véi hé thong
1.3. PE XUAT PHUONG AN THIET KE :

- Chon so d6 ndi dién chinh cua nha may la mét khau quan trong trong qua trinh tinh toan
thiét ké nha may dién. Vi vay can nguyén ctru ky nhiém vu thiét ké, ndm viing cac so liéu ban
dau. Dua vao bang 1.5 va cac nhan xét tong quat, ta tién hanh vach cac phuong an ndi day co
thé. Cac phuong an dua ra phai dam bao cung cap dién lién tuc cho cac h¢ tiéu thy, phai khac
nhau vé cach ghép nbi cac may bién ap véi cac cap dién ap, vé sb luong va dung luong cua may
bién ap, vé sb lugng méay phat dién ... So dd ndi dién giira cac cap dién ap phai dam bao cac
yéu cau k¥ thuat sau:

- S6 méy phat dién ndi vao thanh gop cap dién ap may phat phai thoa mén diéu kién khi
ngimg méy phat 16n nhat thi cac may phat con lai van dam bao cung cép du cho phu tai cap
dién ap may phat va phu tai cap dién ap trung.

- Cong suat mdi bd may phat - may bién dp khong duoc 16n hon du trir quay ciia hé thong
Sat = 4% .2000 = 80 [MVA]

- Chi nbi bo may phat - - may bién ap hai cudn day vao thanh gdp dién ap nao ma phu tai cuc
tleu & d6 16n hon cong suit ctia bd nay, c6 nhu vdy méi tranh duge truong hop lic phu tai cuc
tiéu, b nay khong phat hét cong suat hodc cong suét phai chuyen qua hai 1an may blen 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

- May bién 4p tu ngdu chi str dung khi ca hai phia dién 4p cao va trung ap cé trung tinh truc
tiép ndi dat..

- Khong nén dung qué hai méy bién 4p ba cudn day hai may bién ap tu ngau dé lién lac hay
tai dién gifra cac cap dién ap.

- Thanh phan phan trim cong suat phu tai cap méy bién 4p may phat so voi cong suit cia
toan nha may:
SUFmax 117,64

.100 = .100 = 39,219
Sam 300 &

- Vi Syp% = 39,21% > 15% nén ta str dung so do thiét bi phan phdi cap UF

SUF% =

- Tryéu cau k¥ thuat trén, ta vach ra mot ) phuong an ndi dién chinh cho nha may nhu sau:
1.3.1. Phwonganl:

1.3.1.1. Mo ta phwong an :
- So d6 gom may phat Fi_Fa, F3, F4 ndi chung vao thanh gop 10,5kV

- Dung hai may bién 4p tu ngau B, B, dé lién lac giita cic cap dién 4p va giita nha may véi hé
thong.

- Nha may lién lac v6i hé thong bang duong day kép

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 7
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Hinh 1.5 So d ndi dién phuwong 4n 1

1.3.1.2. U'u diém

- So dd dam bao sy lién lac gitra cic cap dién 4p va giita nha may véi hé thong.

- S6 lwong may bién ap it nén tiét kiém duogc chi phi, don gian trong viée 1ap dat, mat bang lap
dat ngoai troi nho.

1.3.1.3.  Nhuoc diém

- Vi nhiéu t6 may duogc nbi vao thanh gdp nén phai bd tri mach vong do d6 hé thong thanh gop
cap dién ap may phat phuc tap

- Thanh g6p cap dién ap méay phat ndi mach vong nén tinh toan role phirc tap

1.3.2. Phuwong an 2

1.3.2.1.  Mbo ta phuong an
- So dd gdbm may phat F4ndi bo véi may bién ap B3 ndi vao thanh gop cap dién ap trung
- May phat Fi, F2, F3 ndi vao thanh gop cap dién ap may phat

- Dung hai mdy bién ap trr ngau B1, B, dé lién lac giita cac cap dién 4p va giita nha may véi
hé thong.

- Nha may lién lac véi hé théng bang dudng day kép

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 8



Tinh todn , thiét ké phan dién trong nha mdy Nhiét dién ngung hoi
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Hinh 1.6 So d6 ndi dién phuong an 2

1.32.2. Uudiém

- So d6 dam bao yéu cau cung cip dién cho cac phu tai cac cap dién ap.

- Pam bao sy lién lac giita cac cap dién ap va giita nha may v6i hé thong.

1.3.2.3.  Nhuoc diém

- S6 lugng may bién 4p twong ddi nhiéu nén chi phi dau tu cao, mat bang lap dit ngoai trdi 16n

1.3.3. Phuwong an 3:

1.3.3.1. Mo ta phuwong an:

- So d6 gom méy phét F3 ndi by voi may bién ap Bs, may phat F4 ndi bd v6i méay bién p By
va cung ndi vao thanh gop cap dién ap trung

- May phat F1, F2 cung ndi vao thanh gop cap dién ap may phat

- Dung 2 MBA ty ngiu B, B, d lién lac giita cac cap dién ap va giira cac nha may voi hé
thdng

- Nha may lién lac v6i hé théng bang duong day kép

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 9
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Hinh 1.7 So d6 ndi dién phuong an 3

1.3.3.2. U'u diém:

- So @6 dam béo sy lién lac giita cac cAp dién ap va giira nha may véi hé théng

- MBA ndi vao thanh gop cap dién 4p trung nén gia thanh MBA va cac thiét bj s& it ton kém
hon so v&i bén cao ap

- S6 luong may phat ndi vao thanh gop cap dién ap méay phat it nén thanh gop don gian

1.3.3.3. Nhuge diém:

- S6 lugng MBA nhiéu dan dén von dau tu ting, mat bang phan bé thiét bi ngoai trdi 16n

- F3, F4cung phat cho thanh gép cap dién 4 ap trung, dan dén thira cong suét khi d6 cong suat
s& dua qua hé thong thong qua 2 may bién 4p ty ngiu lam ting ton that dién ning.

1.3.4. Phuwong an 4:
1.34.1. M6 ta phwong an:

- So do gdm may phat Fi ndi bd Bi ndi vao thanh gop cp dién ap cao, F4ndi bd B4 ndi vao
thanh gop cép dién ap trung

- May phat Fa, F3 nbi vao thanh gop cip dién ap may phat

- Dung 2 MBA tu ngiu B2 va B3 dé lién lac giita cac cip dién ap va giita nha may véi hé
thong.

- Nha may lién lac v6i hé thong bang duong day kép

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 10
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Hinh 1.8 So d6 ndi dién phurong an 4

1.3.4.2.  Uudiém:

- So d6 dam bao sy lién lac giita cac cp dién ap va giira nha may véi hé théng

- 86 luong may phétvn(‘)i vao thanh gop cap dién ap mdy phat it nén thanh gop don gian
1.3.4.3. Nhuge diém:

-S4 lwong MBA nhiéu din dén mit bang phan phdi thiét bi ngoai troi 16n

- S6 lugng MBA 2 cudn day nhiéu nén tén kém
1.3.5. Phwong 4n 5:

1.3.5.1. Mo ta phwong an:
- Hai bo may phat Fi-B1, F2-Ba ndi vao thanh gop cap dién ap cao.
- So d6 gdbm may phét F3, F4 ndi vao thanh gop cép dién ap may phat

- Dung 2 MBA tu ngau B; va B4 dé lién lac gifta cac cdp dién ap va giita nha may véi hé
thong.

- Nha may lién lac véi hé thdng bang dudng day kép.
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220kV 110kV

Bl@ B2@ B3 B4

10,5kV

©® © © O
F1 F2 F3 F4
Hinh 1.9 So d6 néi dién phuong an 5
1.3.52.  Uudiém:
- So d6 dam bao su lién lac giita cac cAp dién ap va gitta nha may vé6i hé thong
- S6 lugng méy phét ndi vao thanh gbp cip dién ap may phat it nén thanh gop don gian
1.3.5.3. Nhuge diém:
- S6 lwong MBA nhiéu din dén mat bang phan phéi thiét bi ngoai troi 16n, von dau tu cao

- S6 lwong MBA 2 cudn day ndi vao thanh gop cap dién ap cao nhiéu nén tén kém nhiéu chi
phi.
1.4. PHAN TiCH VA CHQON PHUONG AN TiNH TOAN:

Qua phén tich vu nhugc diém cua 5 phuong an dé xuat o trén cho thiy phuong an 1 va
phuong an 2 dap tng tat ca cac yéu cau ky thuét, dam bao cung cap dién lién tuc cho phu tai va
c6 kha nang mang lai hi¢u qua cao, do d6 d¢ tai chon 2 phuong nay d€ tinh toan lya chon
phuong an thiét ké.
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CHUONG 2. CHON MAY BIEN AP, TINH TON THAT PIEN NANG

2.1. CHON MAY BIEN AP
2.1.1. Chon may bién ap cho phwong 4n 1:

% So' d6 ndi dién phwong an 1 :

HT)
220KV

1HOKV

Bl B2 |

105KV

Fl F2 F3 F4

Hinh 2.1 So d6 ndi dién ciia phuong an 1

a) Chon may bién ap lién lac B1, B2 :

May bién ap nay 12 may bién 4p tu ngiu ba pha, cong suat dugc chon theo diéu kién:

SHdel(BZ) = Smiu = K. Sdel(BZ) = E-Sthmax

. 1 Sthmax
Suyra: Samei(s2) 257
C

Trong do:
4

Sth max — Z(Sdm Fi — Std max Fi) — SUFmin

1
=4.(75 - =) - 82,35
=202,65 [MVA]
SamFi ° cong sudt dinh muic cia may phat

Std maxFi: cOng suat ty dung
SUFmin: €ONg suat nhé nhat cda phu tai cap dién ap may phat

=05

_ Uc-Ur _ 220-110

Voéi: Kcl
U 110

Vay, cong suat ciia may bién ap lién lac Biva B: la:

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng
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Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

202,65
0,5

l Sthmax
2 kg

Sampi(B2) = == =202,65 [MVA]

Tra sach “Thiét ké Nha may dién va tram bién 4p” PGS Nguyén Hiru Khai, 'NXB Khoa
hoc va Ky thuat Ha Noi — 2006. Trang 155 ta chon may bién 4 ap c6 cac thong s6 sau:
Bang 2.1 Thong sb clia may bién 4p tu ngiu

bién 4p cudon
. APy, kW Un%

) Sdm day, kV AP,

Loai MBA I,%

[MVA] [kW] C-| T-|C-| C-|T-

C T H C-T
H| H | T|H|H

ATALOTH 250 230 | 121 | 11 | 120 | 520 | 260|260 | 11 | 32 |20 | 0.5

2.1.2. Chon may bién 4p cho phwong 4n 2:

% So @6 ndi dién ciia phwong 4n 2:

\_H;I}
220KV 110KV
Bl (O B2 kX K> B3
10.5KV
Fl F2 F3 F4

Hinh 2.2 So d6 ndi dién ctia phuong an 2
a) Chon may bién ap ndi bd phia trung ap B3:
Méy bién ap nay 1a may bién ap ba pha 2 cudn day nén diéu kién chon 1a:
SamB3 2 Samra = 75 [MVA]

Tra sach “Thiét ké Nha may dién va tram bién ap’ " cua PGS. Nguyen Hiru Khai, NXB Khoa
hoc va Ky thuat Ha Noi — 2006 , trang 150 ta c6 thong sO may bién 4p B3 nhu bang 2.2:
Bang 2.2 Thong s6 cia may bién 4p B3

Loai Sdm Dién 4p cudn day AP [KW]
UN% Io%
MBA [MVAT | cao Ha APy | APy
TILL 80 121 10,5 70 310 10,5 0,55
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b) Chon may bién 4p lién lac B1, B2:

May bién ap nay 12 may bién ap tu ngdu ba pha, cong suit dugc chon theo diéu kién:

SHdmB1(B2) = Smau = Kdl- SamB1(B2) = > Sthmax

. 1 Sthmax
Suy ra: Sdel(BZ) = Ek_c]

Trong do:
3

Sthmax = z(sdm Fi — Std max Fi) — SUFmin
1

=3.(75-20) - 8235
=131,4 [MVA]
SamFi  cong suat dinh mirc ciia may phat
Std max Fi: €Ong sut ty dung

SUFmin: €Ong suit nhé nhat cta phu tai dia phwong

. Uc-Up _ 220-110
Véi: K= ———= = =0,5
Ur 110
Vay, cong suat cua may bién ap lién lac Biva B> la:

1 Sthmax 1 1314
Sdel(Bz)ZE ti’:‘la =% o8 = 131,4 [MVA]

Tra sach “Thiét ké Nha may dién va tram bién ap” PGS Nguyén Hitu Khai, NXB Khoa

hoc va K§ thuat Ha Noi — 2006. Trang 156 ta chon may bién ap c6 cac thong sb sau:

Béng 2.3 Thong s6 cuia may bién ap B1 va B2

Loai MBA Sdm Dién ap cudn AP, APy, kW Un% [,%
[MVA] day, kV [kW]
C T H CT|C-|T-|C-|C-|T-
H H T | H|H
0,5

ATALOTH 160 230 | 121 | 11 85 380 | 190 | 190 | 11 | 32 | 20

2.2. KIEM TRA QUA TAI MAY BIEN AP PA CHON

2.2.1. Kiém tra qua tai may bién ap cho phwong 4n 1

a) Kiém tra qua tai binh thuwong

Cong suat dinh muc cua cac may bién ap B1, B2 dugc chon 16n hon cong suat tinh toan nén

khong can kiém tra qua tai binh thudng.

b) Kiém tra qua tai suw co

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng
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Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

Gia st sy ¢b may bién ap B1 thi may bién ap B2 con lai v6i kha ning qua tai su ¢b cho
phép phai cung cap du cong suat phu tai cap dién trung, cao luc cuc dai. Nghia la :

K5t -Kei-Samp2 = [Sutmax + (Sucmax-Samm)]  (2.1)

Vi Sucmax-Samr = 47,06 —80 = =32,94 < 0 tac la h¢ thdng di cung cip cho phu tai
cap dién ap cao nén ta bo di (Sycmax-Sqrr) trong biu thirc (2.1). Do d6 (2.1) tré thanh:

KK S gz =S (2.2)

UTmax

Taco:

+Chon KGt = 1,2 vi mdy bién 4p B, 1a may bién ap tu ngiu
+Kg=0.5

+ Sgmp2 =250 [MVA]

Vé tréi : K&t -Ker-Samp2 = 1,2.0,5.250 = 150 [MVA]

V& phéi : Sytmax = 100 [MVA]

Vay (2.2) thoa man

KET LUAN

Céc may bién ap da chon thod man diéu kién lam vi¢c binh thuong va su co.

2.2.2. Kiém tra qua tai may bién ap cho phwong 4n 2

a)

b)

Kiém tra qua tai binh thuwong

Cong suat dinh mirc cua cac may bién ap B1, B2, B3 duoc chon 16n hon cong suat tinh toan
nén khong can kiém tra qua tai binh thuong.

Kiém tra qua tai sy co

% Xét swr cd ndi bd F4-B3

Su ¢b bd F4-Bs, diéu kién kiém tra:

2. Kt Kei- Samp2 = Sutmax

Ta co:

+KS$§ = 1,2 vi may bién 4p B2 1a mdy bién 4p tu nglu

+Kq=0,5

+ Sgmp2 = 160 [MVA]

+ SyTmax = 100 [MVA]

Vay 2. Ka%. Kar- Sampz = 2.1,2.0,5.160 = 192 [MVA] > Syrmax = 100 [MVA]
Nén may bién ap di xét khong bi qua tai

< Xét truong hop su c6 may bién ap tw ngiu lién lac:

Gia st su ¢b may bién 4p B1 thi may bién 4 ap B2 con lai v6i kha nang qua tai sy ¢b cho
phép phai cung cap du cong suat phu tai cap dién trung, cao luc cuc dai. Nghia 4 :

th- Kcl- SdeZ = SUTmaX - SF4—B3 (23)
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Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

Ta co:
+K§t = 1,2 vi may bién 4p B> 1a may bién ap ty ngiu
+Kg=0,5
+ Sampz = 160 [MVA]
Tir d6 ta c6 Kot Kei. Sampz = 1,2.0,5.160 = 96 [MVA] (2.4)
+ SyTmax= 100 [MVA]
15
+ Sr4-B3 = SamF4 — Stdmaxra = 75 - > 71,25 [MVA]

Tir d6 ta ¢6 Syrmax — Sra_ps = 100 — 71,25 = 28,75 [MVA] (2.5)

Tir (2.4) va (2.5) ta suy ra (2.3) thoa man diéu kién. Do d6 cac may bién 4p da chon thoa
man dicu kién lam viéc trong trudng hop qua tai binh thudng va qua tai sy co.

> KET LUAN

Cac may bién ap da chon thoa man diéu kién lam viéc binh thuong va su cb.
2.3. TINH TON THAT PIEN NANG TRONG CAC MAY BIEN AP
2.3.1.  Tinh ton thét dién ning trong cic may bién ap cho phwong 4n 1
2.3.1.1.  Tinh ton thét dién ning trong may bién ap tuw ngiu B2, B3
Tén that dién nang trong may bién ap lién lac gdm 2 phan:
+ Tén thét khong tai khong phu thude vao dd thi phu tai.
+ Tén thét ¢o tai phu thudc vao d6 thi phu tai.

Vi hai may bién ap lién lac B1, B2 1a hai méay bién ap ty ngau gidng nhau van hanh song song
va do thi phu tai cua ta la do thi hinh bac thang nén ta co6:

2 2 2

1 S; S. S.
AAgypy = n-APo-H'H-E[( < ) .APNc-l-(S T ) . APyt + (SI—H)

Sde dmB dmB

. APNHl -t

Trong do:

+n: S6 may bién ap 1am viéc song song

+ Sci, Sti, Sui: Cong suat qua cac cudn day cao ap, trung ap, ha ap clia may bién ap
+ APyc, APy, APyy: Ton that ngan mach trong cac cudn ddy ctia may bién ap

+ AP,: Ton that khong tai ctia may bién ap

APyc-n  APnr—n

APNC = 0,5 (APNC—T + az az )
APyt-n APnc-m
APNT = 0,5 (APNC—T + 2 - 2 )
(04 (04
APyc-y | APNT-H
APNH = 0,5( az + az - APNC—T)

Nha ché tao chi cho biét tri s6 APyc_1 = 520 kW
SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 17
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== APNC—H = APNT—H = OIS'APNC—T = 0,5 520 = 260 [kW]

a=Kq=
APNC = 0,5
APNT = 0,5

APNH = 0,5

0,5

520 +

520 +

1260 + 260
0.52

0.52

0.52

260 — 260
| =260[kW]

260 — 260 ]
| =260[kW]

— 520

= 780 [kW]

+ Nha may phat cong suat theo yéu cau ctia phu tai nén phan bo cong suat qua cac cudn day

nhu sau :

Sti(0) =Syr (V)

Sci(®) = Syc(V)
Sui(®) = Syc(V) + Syr(t)

Ta lap bang sb liéu cong suat tmyen qua tirng cuon day MBA tu ngau nhu bang:

Bang 2.4 Cong suit truyén qua tirng cudn day MBA tu ngau ctia phuong an 1

Théi gian Suc Sur SHi Sti Sci
IMVA] | MVA] | (MvA] | (MVA] | [MVA]
0= 2 47,06 80 127,06 80 47,06
2+ 4 47,06 80 127,06 80 47,06
4+ 6 47,06 100 147,06 100 47,06
6+ 8 47,06 100 147,06 100 47,06
8+ 10 47,06 80 127,06 80 47,06
10+ 12 47,06 90 137,06 90 47,06
12+ 14 37,65 100 137,65 100 37,65
14 + 16 37,65 100 137,65 100 37,65
16 - 18 32,94 90 122,94 90 32,94
18 + 20 32,94 90 122,94 90 32,94
20+ 24 32,94 80 112,94 80 32,94

% SZ.t;=(127,06)%.4 + (147,06)%.4 + (127,06)%.2 +
(137,06)2.2 +(137,65)%.4 +(122,94)%. 4 +(112,94)%. 4
SVTH: Nguyén Khéc Hoai Bi
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Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

= 408211,762 (MVA)?h

% SZ.t; = (80)2.10 + (100)2.8 + (90)2.6
= 192600 (MVA)h

% SZ.t; = (47,06)%.12 + (37,65)2.4 + (32,94)2.8
= 40926,162 (MVA)2h

Tén that dién nang cia may bién 4p B ,Batrong mot ngay:

AAng = 2.120.24 + (260.40926,162 + 260.192600 + 780.408211,762)

2.2507
= 8792,976 [kWh]
Téng ton that dién ning cua may bién ap Bi ,B; trong mot nam:
AAgy gy = AAng. 365 = 8792,976.365 = 3209436,24 [kWh]
2.3.2. Tinh ton that dién ning trong cac may bién ap cho phwong an 2
2.3.2.1.  Dinh ché d) van hanh
Trong ché do 1am viéc binh thuong cho may F4 phat hét cong suit va 3 may phat F1, F2,

F3 phét theo yéu cau phu tai.
2.3.2.2.  Tinh ton thit di¢n ning trong may bién ap ndi bo F4-B3

Péi voi loai may bién ap nay, ton that khong tai hang nam phu thude vao s6 gior lam viée
t trong ndm, con ton that co tai phu thudc vao thoi gian ton that cong suat 16n nhat T, 1a ham sd
ctia thoi gian sir dung phu tai 16n nhat T,y va cos theo do thi phu tai hing nam.

Viy, t6n that dién niang qua may bién ap B3 13: (Gia st F4-B3 ludn phat cong suit ¢ ché
d6 dinh muc dé don gian viéc di€u chinh)

Smax
AAB3 = APO. t+ APN (@)2 T

Trong do:
+ AP,: Ton that khong tai cia may bién ap.
AP, = 70 [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 lam viéc cia nha may nén
ta mac dinh may bién 4p lam viéc quanh nam.

Do d6: t=8760 [h]
+APy: Tén thét o tai (ton that ngan mach) ciia may bién ap.
APy = 310 [kW]
+ Spnax: COng sut cuc dai qua may bién ap.
Smax = SFa-Bamax = Samra — Stdmaxre = 75 - = = 71,25 [MVA]
+ Samp3: COng sudt dinh murc cia may bién ap B3.
Sampz = 80 (MVA)
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Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

+ T: Thoi gian ton that cong sudt 10n nhét ctia may bién ap.
Vi may bién ap B3 ludn 1am viéc v6i cong sudt truyén tai qua né 1a
Smax=71,25 [MVA] nén: T = 8760 h.

Vay AAgs = 70.8760 + 310 . (522)2 . 8760 = 2767248,926 [kWh]

2.3.2.3. Tinh ton thit dién ning trong may bién ap tw ngiu ba pha B1, B2

Tdn that dién nang trong may bién ap lién lac gdm 2 phan:
+ Tén that khong tai khong phu thudc vao d6 thi phu tai.
+ Ton thét c6 tai phu thudc vao do thi phu tai.
Vi hai may bién 4p lién lac B1, B2 la hai may bién 4p tu ngu giéng nhau van hanh song
song va do thi phu tai cia ta 1a d6 thi hinh bac thang nén ta co:
2 2

1 Sic \’ SiT Sin
AABLBZ = n. APO t+-.2 ( ) . APNC + ( ) . APNT + ( )
n Sde Sde Sde

. APNHl -t

Trong do:
+n: SO may bién ap lam viéc song song
+Sci, STi, Sui: Cong sudt qua cac cudn diy cao ap, trung ap, ha ap clia may bién ap
+ APyc, APy, APyy: TOn that ngan mach trong cac cudn ddy ctia may bién ap
+ AP,: Tdn that khong tai ciia may bién ap

APyc—y  APyt-g

APNC = 0,5 (APNC—T + (XZ - (XZ )
APNT—H APNC—H
APNT = 0,5 (APNC—T + 2 - 2 )
(0 (0
APNC—H Al:)NT H
APNH = 0,5( az + a APNC T)

Nha ché tao chi cho biét trj s6 APyc_1 = 380 [kW]
Suy ra APyc_y = APyr—g = 0,5.APyc_t = 0,5.380 = 190 [kW]

o= Kc] = 0,5
190 — 190
APNC = 0,5 . [380 + T] =190 [kW]
190 — 190
APNT = 0,5. [380 + T] =190 [kW]
190 + 190
APNH =05 [T - 380] =570 [kW]

¢ May phat F4 phat het cong suat cho phu tai cap dién ap trung; may phat F1, F2, F3  phat
cong suat theo yéu cau phu tai nén cong suét qua cac cudn day cia may bién ap tu ngau la:

St(t) = Sut(t) — Sra-B3
Sc(t) = Syc (D
Su(t) = St(t)+ Sc(t)
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Trong do :
St(t) = Sur(t) — Sr4-83
= Syr(t) — (SamFs — StdmaxFa)
= Syr(®) — (75 = 2) = Syr(t) — 71,25

Ta lap bang sb liéu cong suat tmyen qua timg cudn diy MBA tu ngau nhu bang:
Bang 2.5 Cong suit truyén qua timg cudn ddy cia MBA ty ngau phuong 4n 2

Théi gian Suc Sur SHi Sti Sci
[MVA] | [MVA] | [MVA] | [MVA] | [MVA]
0=+ 2 47,06 80 55,81 8,75 47,06
2+ 4 47,06 80 55,81 8,75 47,06
4+ 6 47,06 100 75,81 28,75 47,06
6=+ 8 47,06 100 75,81 28,75 47,06
8=+ 10 47,06 80 55,81 8,75 47,06
10+ 12 47,06 90 65,81 18,75 47,06
12+ 14 37,65 100 66,4 28,75 37,65
14 =~ 16 37,65 100 66,4 28,75 37,65
16 ~ 18 32,94 90 51,69 18,75 32,94
18 = 20 32,94 90 51,69 18,75 32,94
20+ 24 32,94 80 41,69 8,75 32,94

% S2.t; = (55,81)%.6 + (75,81)% 4 + (65,81)2.2

+(66,4)%.4 +(51,69)% 4 +(41,69)%. 4

72387,682 (MVA)?h

(8,75)2.10 + (28,75)2.8 + (18,75)2.6

9487,5 (MVA)2h

T S2.t; = (47,06)2.12 + (37,65)2.4 + (32,94).8
= 40926,162 (MVA)2h

Tén that dién ning ciia may bién 4p B, B, trong mot ngay:

% S2.t
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DAyg = 2.85.24 + >

= 5072,96 [kWh]
Tén that dién ning cta may bién 4p By, B, trong mot nam:
AAgy gz = AAng. 365 = 5072,96 .365 = 1851630,4 [kWh]
2.3.24. Tong ton that dién nang trong may bien ap
Téng ton that dién ning cua cic may bién ap trong 1 nim la:
AAs = AAg; g, + AAgz = 1851630,4 +2767248,926 =4618879,326 [kWh]

2.4. CHON KHANG PIEN TRONG TUNG PHAN POAN

2.4.1. Diéu kién chon va diéu ki¢n kiém tra khang dién

a) Diéu kién chon khang dién:

v

Ukdm = Ugt

v

Ikdm ch

b) Piéu Kkién kiém tra khang dién:
— Kiém tra 6n dinh dong iggqq = ix
Trong d6: igqq : 12 dong dién 6n dinh dong cua khang, Ka
ixk : 1a dong dién xung kich, kA
— Kiém tra 6n dinh nhiét: I3,.ty, = By = Inc- Teq
Trong d6: By: 1a xung lugng nhiét cia dong ngan mach kA?s

Inn; ton : dong dién 6n dinh nhiét va thoi gian 6n dinh nhiét
2.4.2. Chon khang dién cho tirng phin doan ciia phwong an 1

2.4.2.1.  Phan bo phu tii va tinh dong dién qua khang dién

Phan bd phu tai cac phan doan: theo yéu cau thiét ké, phu tai cap dién ap may phat co:

+ 4 duong day kép x20 MW dai 15 km
+ 2 duong day don x10 MW dai 10 km
+ Hé s6 cong suat cose = 0,85

Phan b nhu sau:

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng
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Hinh 2.3 Phén b phu cac phan doan phuong an 1

Cong suét phu tai cip UF trén cac phan doan :

P 10+10
— _ tpdimax __ o
Spdimax = Spd3max= cose 085 23,53 [MVA]

=> S d41min =Spaamin = P%-Spdimax= 0,7.23,53= 16,471 [MVA]

S _ S deZmaX _ 104+10+10
pd2max~ “pd4max — -

cos@ 0,85
=> Spd2min =Spdamin = P%.Spdzmax =07. 35,29 = 24,703 [MVA]

= 35,29 [MVA]

a) Tinh dong dién binh thuwong qua khang:

bt _ ¢bt _gbt _ ¢bt_1
SKl_ SKZ_SK3 - SK4_ 2 [SdeZ - StdZmaX - Sdemin]

=2[75 -2 = 24,703 = 23,27 [MVA]
2 4
sBt 2327

= Ibt :Ibt — Ibt — Ibt —
ki ~lk2 = I3 = ke = 50— = Faos

= 1,28 [kA]
b) Tinh dong dién cudng birc qua khang:
e Khi sy c6 mot may phat F1( hodc F3):

1 1 1
S\ =S4 =1 (Sg + Spar + Statmax )

Trong do:
g — (Zisde - Z:Std - Sur)
B~ 2
- Khl SUFmax:
S - (Zi SdmF — Z: Stdmax — SUFmax )
Bmin 2
(3.75 — 422~ 117,64)
= ‘; =46,18 [MVA]
=> S(l'l) :l

K1 5" (SBmin + Spdlmax + Stdlmax)
= (46,18 + z3,53+14—5 )=136,73 [MVA]
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- Khi SUFmin:

S _ (Ei Sde_Zi} Stdmax_SUFmin)
Bmax — 2

(3.75 — 4= - 82,35)
B 2

~ 63,825 [MVA]

) 1
= SI((llz) =3 (SBmax + Spdlmin + Std1max )
=~ (63825 + 16,471+§ )= 42,023 [MVA]

= SI(<11) =max {SI(<11‘1); SI(<11'2)}

={36,73;42,023 } =42,023 [MVA]
e Khi sy c6 mot may phat F2( hoic F4):

2 1
Sl((l) -3 (Stdzmax + Sdemax)

1
"

(2 +35,29)=19,52
e Khi su ¢ mot may bién ap lién lac B2 (B1):
Skt =5 (Se + Starmax + Spa1 — Samr1)
Trong do:

Sg = Min{Shya max; Kqt- Kei- Sams}

Kqt- Ker-Samp= 1,2.0,5.250 = 150 [MVA]

4 4
Sthuamax = Z Samr — Z Stdmax — SUFmin
1 1

—4.75— 15— 82,35 = 202,65 [MVA]
=> Sp = Min{Sthya max; Kqt- Kc1- Samn}
— {202,65; 150}
~150 [MVA]
= 51(<31) = % (SB + Stdimax + Spdimax — SdmF1)
=S =2.(150 + =2 + 23,53 — 75) = 51,14 [MVA]
e Khi sy cd K4:
Sl(é) = SdmF4 — Stda4 — Sptamin
= 75— 224,703
=46,55 [MVA]

Cong suat cudng birc qua khang:

_ b_ 1), @), cB3),. c@
=> Sg’=max {Sy;; Sk1; Sk1s Sks }

=> Slc<b=max {42,023 ; 19,52; 51,14; 46,55 }=51,14 [MVA]
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Dong dién cudng buc qua khang

b S® 5114
= IR =5y = Toaos = 281 [kA]
> KET LUAN

Trong céc trudng hop 1am viée cudng birc trén thi cong sudt khang dién 16n nhét 1a khi su ¢d

may may bién ap lién lac, khi d6
Dong dién cudng buc qua khang:
S 51,14
V3U4m  V3.10,5

Bang tong hop céac thong sb tinh toan:
Bang 2.6 Thong so tinh todn cua phuong én 1

=> I]C(b —

= 2,81 [KA]

Céc thong sb tinh toan

Uam [KV] Ik [KA]

10,5 2,81

Tra sach “Thiét ké Nha may dién va tram bién ap” PGS Nguyén Hitu Khai, NXB Khoa

hoc va K¥ thuat Ha Ngi — 2006. Ta dugc kh;'mg dién sau
Béang 2.7 Thong so khang dién cua phuong an 1:

Udm I XK% APdm/l Iédd Inh
Loai dién khang dmK pha [KA]

[kV] | [KA] kW] [kA]
PBA-10-3000-8 10 3 8 25,7 53 42

2.42.2.  Kiém tra ton thit dién ap

a, Piéu kién lam viéc binh thuong:
Kiém tra diéu kién ton that dién ap lic binh thuong:
Ibt

bt v o, K o 128 1
AU%yg = Xk%. .sing = 8%. .sin[cos™*(0,85)]
Ide 3

= 1,8% < AU2S% = 2% ( théa min )
b, Diéu kién lam viéc cudng birc
Kiém tra diéu kién ton that dién ap lac cudng birc:
cb
AU%P = XK%.IIK .sing = 8%.%5.sin[cos‘1(0,85)]
dmK

= 3,51% < AU2S% = 5% (théa min )

Vay chon gia tri Xx% = 8%
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2.4.3. Chon khang dién cho tirng phin doan ctia phuong an 2
2.43.1.  Phan b6 phu tai va tinh dong dién qua khang dién

Phén bd phu tai cac phan doan: theo yéu cau thiét ké, phu tai cip dién ap may phat co:

+ 4 dudng day kép x20 MW dai 15 km
+ 2 duong day don x10 MW dai 10 km
+ Hé s6 cong suit cose = 0,85

Phan bd nhu sau:

Pd1 SB Pd2 Pd3
K1 K2
Td1 Td2 Td3
F1 F2 F3
10MW 20MW 20MW 20MW 20MW  10MW

Hinh 2.4 Phan b phu tai cac phan doan ctia phuong an 2

Cong suat phu tai cap UF trén cac phan doan :
_ delmax 10+10+10

Spdlmax = Spd3max_ o5 = 0.65 =35,29 [MVA]

=> Sod1min =Spdsmin = P%-Spd1max= 0,7.35,29= 24,703 [MVA]

Ppd2max  10+10+10+10
S =-L = = 47,06  MVA
pd2max cos@ 0,85 ’ [ ]

=> Spdzmin = P%.Spazmax =0,7. 47,06 = 32,942 [MVA]
a) Tinh dong dién binh thuwdng qua khang:

Sﬁ'i: Sﬁtzz % [SamF2 — Stdzmax — Spd2min]

= 2|75 - 2 - 32.942| = 19,154 [MVA]

sPt 19,154
V3U4m  V3.10,5

b) Tinh dong dién cuwdng birc qua khang:

_ bt _ibt _
=>Ig; =lgz =

= 1,05 [kA]

e Khi sy c6 mot may phat F1:
1
SI(<1) =Sp + Spda1 + Stdimax
Trong do:
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2 3
_ (X37SdmF — 2;Std — SuF)

S >
- Khi SUFmaX:
2 3
S _ (Zl SdmF — Zl Stdmax — SUFmax)
Bmin— 2

(275 - 322 - 117,64)

= 10,56 [MVA]

2
= SI((11'1) =SBmin + Spdlmax + Stdimax
=10,56 + 35,29 + 175 = 49,6 [MVA]
- Khl SUFmin:

S _ (Z% Sde_Zi Stdmax_SUFmin)
Bmax — 2

(2.75 — 322 - 82,35)
B 2

=28, 2[MVA]

1,2
=> Sl((1 ) = SBmax T Spdlmin + Std1max
=282+ 27,703 +§ = 59,653 [MVA]

=> SI((ll) =max {SI(<11’1) ; SI((11,2)}

= (49,6 ;59,653} = 59,653 [MVA]

e Khi su c¢b mot may phat F2:

2 1
Sl((l) BER (Stdzmax + Sdemax)

== (3 +47,06)=2541
e Khi sy ¢b mot may bién ap lién lac B1 (B2):
Sii = S + Statmax + Spar — Sam1
Trong do:
Sg = min{Sthyamaxs Kgt- Ker- Sdams}

Kqt- Ke-Samp= 1,2.0,5.160 = 96 [MVA]

15
Sthmax = Zi Samr — 2% Stdmax — SuFmin =3.75 - 3. > 82,35=131,4
Vay Sg = min{sthuamax; th. K. Sde}Z min{131,4 ; 96} =96 [MVA]

Vay nén S$) = Sg + Staimax + Spdimax — Samr1 = 96 + 175 + 35,29 — 75 = 60,04 [MVA]

Cong suit cudng buc qua khang:
S=max {Si); i3 Sy}
SP=max {59,653 ; 25,41; 60,04 }=60,04 [MVA]

Dong dién cudng buc qua khang
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b S® 6004
Ik V3Uqm V3105 3,3 [kA]
> KET LUAN

Trong céc trudong hop 1am viée cudng buc trén thi cong sudt khang dién 16n nhat 13 khi sy ¢d

may may bién ap lién lac, khi d6
Dong dién cudng buc qua khang:

S 6724
V3U4m V3105 3,3 [kA]

Bang tong hop cac thong s tinh toan:
Bang 2.8 Thong s6 tinh toan ctia phuong an 2

cb _
IK

Céc thong s6 tinh toan

Uam (kV) Lebk (KA)

10,5 3,3

Tra sach “Thiét ké Nha may dién va tram bién 4p” PGS Nguyén Hiru Khai, NXB Khoa

hoc va K¥ thuat Ha Noi — 2006. Ta dugc khéang dién sau:
Béng 2.9 Thong s6 khang dién phan doan cua phuong én 2

Udm I Apdm/l Iédd Il’lh
Loai dién khang dmK X % pha [KA]

[kV] | [KA] kW] [kA]
PBA-10-4000-10 10 4 10 29,7 67 53

2.4.3.2.  Kiém tra ton that dién ap
a, Diéu kién lam viéc binh thuong:
Kiém tra diéu kién ton that dién ap lac binh thuong:

e 1,05
.sing = 10%.

AU%RY = X %.1 .sin[cos~1(0,85)]

dmK
= 1,38% < AUSS% = 2% ( théa man)

b, Diéu kién lam viéc cudng buc :

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

b ch

Iamk

= 4,35% < AUB% = 5% (théamén )

sing = 10%. ? .sin[cos™1(0,85)]

Vay chon gia tri Xg% = 10%
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CHUONG 3. TINH TOAN NGAN MACH

3.1. MO DAU:

Ngén mach 1a mot su ¢b xay ra trong hé théng do hién tuong cham chép gitra cac pha
khong thudc ché do 1am viée binh thuong. Chung ta can phai du bao céc tinh trang ngan
mach c6 thé xay ra va xac dinh dong dién ngin mach tinh toan twong tng.

Muc dich tinh dong ngén mach 1a dé chon céc khi cu dién cac thanh phén c6 dong dién
chay qua va kiém tra dam bao 6n dinh dong va 6n dinh nhiét. Ngoai ra cac s6 liéu vé dong
dién ngin mach 1a can cr quan trong dé thiét ké hé thong bao vé role va on dinh phuwong thirc
van hanh hé théng.

O day ta chon phuong an duong cong tinh toan. Piém ngin mach tinh toan 13 diém ma
khi x4y ra ngén mach tai do thi dong ngén mach di qua khi cu dién 16n nhét. Vi vay viéc lap
so d6 tinh toan dong ngan mach v&i mdi khi cu dién can chon 1 ché d6 ning né nhéat nhung
phai phu hop voi diéu kién thuc té.
3.2.TINH TOAN NGAN MACH CHO PHUONG AN 1
3.2.1. So db tinh toan:

Hinh 3.1 So d6 ndi dién va cac diém ngan mach cua phuong an 1

3.2.2. Cic diém ngin mach:
a) Piém N1:
—  Muc dich: Pé chon va kiém tra khi cu dién cac mach phia cao ap
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—  Trang thai so d6: Tét ca cac mdy phat, may bién ap va hé théng dang van hanh binh thudng
b) Piém N2:

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

— Trang thai so d6: T4t ca cac may phat, may bién ap va hé thdng dang van hanh binh thuong
¢) Piém N3:

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

— Trang thai so d6: Tat ca cac may phat va hé théng dang van hanh binh thudng chi c6 may
bién ap B1 nghi

d) Piém N4, N4’:
—  Muc dich: bé chon va kiém tra khi cu dién cho mach phan doan
—  Trang théi so do:

+ Diém N4: Tat ca cac may phat va hé thong dang van hanh binh thudng may phat F1
va may bién ap B1 nghi

+ Diém N4’: Tt ca cac may phat va hé théng dang van hanh binh thudng, may phat F2
va K1 ( K2) nghi.

e) biém N5, N5°, N6, N6’:
—  Muc dich: Dé chon va kiém tra khi cu dién cho mach may phat
—  Trang théi so do:
+ Piém N5: Chi ¢6 may phat F1 1am viéc
+ Diém N5’: Tat ca lam viéc binh thuong trir may phat F1 nghi
+ Piém N6: Chi c6 may phat F2 1am viéc
+ Diém N6’: Tat ca déu lam viée binh thudng trir may phat F2 nghi
f) Piém N7, N8 :

—  Muc dich: Pé 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 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, theo nguyén 1y xép chong, ta co:
Inzg =1Ins + Ins
In7 = Ins + Ins;
Ing = Ine + Ine/
3.2.3. So do thay the:

Vi E;=E, = E; = E, ( cdc may phat 1a nhu nhau)
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X16

X15 HT
[ [x13 [ [x14
- -
X1 Ea X2
[ Ix ﬁ [ ]x10
X4
_— ]
X5 X8
- -
X6 X7
E)ﬂ X2 EXS
E1 E2 E3

Hinh 3.2 So d6 thay thé ciia phuong 4n 1

3.2.4. Tinh toan cac thong sb ciia so' do thay thé:

3.24.1.  Chon cac dai lwgng co ban

Chon Sep, = 100 [MVA]

— _ Scb _ 100 _
Ucb105=10,5kV = Iepi05 = V3Ucbios V3105 5,499 [kA]
Uebi10= 115KV = Igpiq0 = =o— = —2—= 0,502 [kA

cb110= 110 = Fy o7 VEa1s [kA]

S 100

Uch220=230kV = Icpa3e = @.UZEZSO = a0 0251 [KA]
3.2.4.2.  Cac thong sb ciia so' dd thay thé
a, Dién khang cia may phat F1, F2, F3, F4:

Xpep=X1=X, = X3 =X, = X&’.S;b = 0,146.m =0,195

SdmF 75
b, Pién khang ciia khang dién phan doan:
Xik(cb:XS = X6 = X7 = X8: M Icbios _ i 5,499 _ 0,146

100 * Igmg 100 3
¢, Dién khang cia may bien ap lién lac B1, B2:

— bién khang cua cudn ha:

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng



Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

* 1 S cb
Ko = X9 =Xy0 = 200 (Unc-u% + Unt-n% — Unc-1%) - Sunn
m
324+20—-11 100 = (0,082
~ 200 R ) 250
— bién khang cta cudn trung:
. 1 Scb
Xrep = X141 = Xq2 = 500 (UNC 1% + Unt-1% — Unc-n%) - Surn
m
= 1 -(114+20-32) - 00<0=>X* =0
200 250 Teb ™
— bién khang cia cudn cao:
. 1 Scb
Xeeb =X13 =X14 =557 (Unc-1% + Unc-u% — Unt-u%) -
200 SdmB
_ 11+ 32-20 100 = 0,046
=200 ¢ ) 350~
d, Dién khang ctia duwong day lién lac véi hé thong:
W x _Xo-l Sep _ 0,4-200 100 0076
beb = M5 = o 02, 2 2302
Déi v6i dudng day truyén tai ta co xo= 0.4 [Q/km]
e, Pién khang ciia hé thong:
* Sc
XHTCb =X16 =ﬁ.XHT_ZOOO 023 00115
3.2.4.3.  Tinh toan dong nging mach:
3.2.4.3.1 Diém ngin mach N1:
a, Bién d6i so' dd va tinh to4n céc dién khang:
HT
X16 HT
X15 xX17
£ N1 £ N1
. re
[1X13 [1X14 [x22
E4
[1X9 [X10 (x21 s
X4 ﬁm
% % =
X6 X7 19
Hinh 3.3a Hinh 3.3b
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HT
HT
N1 x17 X17
Z
N1
x {4 ET
[1x23 dxo3 X17
B xg N1
X24 4 54 2,
{} O
X25 g i]XZT
Exm Exze
E13 E123 E1234
Hinh 3.3¢ Hinh 3.3d Hinh 3.3¢

T so d0 hinh 3.3b ta ¢6 :
X17 = X15 + X16 = 0,076 + 0,0115 = 0,0875

Xig = & = &95 = 0,0975
72 2 ’
X9 0,082
n=5 =5 = 0,041
Xe 0,146
X19 = X30 = > = — = 0,073
X590 =&=%=0023
2 2 ’

Ta tiép tuc bién d6i ¢ hinh 3.3c ta c6 :
X3 = X5 + X1 = 0,023 + 0,041 = 0,064
Xp4 = X4 + X50 = 0,195 + 0,073 = 0,268
X5 = X5 + X109 = 0,195 + 0,073 = 0,268
Ta tiép tuc bién ddi

X,5.X15  0,268.0,0975

X6 = = = 0,071
26 7 X,5 + X1 0,268 + 0,0975

o ey g KorXas oo 02680071 _ .
2708 T K+ Xy 0,268 + 0,071

b, tinh toan dong ngin mach:
Dé str dung dudng cong tinh toan, ta qui d6i dién khang tinh toan vé hé don vi tuong ddi dinh
mic (Xgm)

2. SdmFi

Xttdm = X —012300—036
ttdm — 427 S, 100
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Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thiét lgé phan dién trong nha may dién va
tram bicn ap” cua PGS Nguyen Hitu Khai), ta duoc boi s6 cua thanh phan khong chu ky dong
dién ngan mach:

Ky =2,81;K), = 2,12

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

2. SdmFi 300
I = K§. Igmp = K. —— = 2,81. = 2,116 [kA]
0 T O AME T 0 3 Uebazo V3.230
Dong ngin mach duy tri cac do may phat dién cung cap:
SdmFi 300
I = K. Igmp = KQ@,.M =2,12. = 1,596 [KA]
V3. Ughz20 V/3.230
Dong ngin mach do hé thong cung cép:
I I 0,251
Iy = 6220 _ Ieb220 — 2,87 [KA]

Xy  X;; 00875
Tri s6 dong ngén mach tai diém N1:

Ion, = Io +1g = 2,116 + 2,87 = 4,986 [KA]

leon, = leo + Iy = 1,596 + 2,87 = 4,466 [KA]
Dong ngan mach xung kich tai N1:

iy, = V2.KygIon, = V21,8 4,986 =12,69 [kA]

Trong do K, 1a h¢ sb xung kich, phu thudc vao chd ngén mach, dugc tra & bang 3.2 trang 37
sach “Thiét ké phan dién trong nha may dién va tram bién ap” cua PGS Nguyén Hitu Khai.
Gi4 tri hiéu dung ctia dong ngén mach xung kich tai N1:

Laov, =Ton, - v/ 142. (K- 1)2=4,986./ 1+2.(1,8-1)2=7,53 [kA]

3.2.43.2 Diém ngin mach N2

a, Bién doi so’ do tinh toan cac dién khang:

X16 HT
HT
X15 X17
H]X13 HJXM H]xzz
< N2 N2
x E4 x
[1x9 [X10 [Ix21 B4
X4 X4
X5 X8 x20
X6 X7 X19
Em X2 EXS Ems X2
E1 E2 E3 E13 E2
Hinh 3.4a Hinh 3.4b
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HT HT HT
: E °
X28 X28
N2 N [1x28
[1x21 [1x21 o N2
xa CE4 X2 B4
[1X29
X25
X18 X26
0
E13 E123 E1234
Hinh 3.4c Hinh 3.4d Hinh 3.4e
Tir bién d6i so d6 & ngan mach diém N1 ta c6:
X7 = 0,0875 X3 = 0,0975 X21= 0,041
X19=X50 = 0,073 X24=X25=0,268 X,,=0,023
X26:09071
Ta tiép tuc bién doi:
Xs5 = X9p+X;17,=0,023 +0,0875 =0,1105
Ta tiép tuc bién doi:
o = X 4 X4 X206 0.041 + 0,268.0,071 0.097
29 T+ X 0,268 4+ 0,071

b, Tinh toan dong ngin mach :

Pé sir dung duong cong tinh toan, ta quy doi dién khang tinh toan vé hé don vi trong d6i dinh
muc (Xieam)

2. SdmFi 300
= 0,097.— = 0,291
Sep 100

Tra duong 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:

* —
Xttdm - X29'

Ky = 3,35; Kl = 2,28

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

Y. Samri 300
Iy = Ki. Igmr = Kg.—— = 3,35. = 5,05 [kA]
O O AmE T 0 3 Uebito V3.115
Dong ngin mach duy tri cac do may phét dién cung cap:
2. SdmFi 300
12 = K2 Igmp = Klb. =21 = 228, = 3,43 [KA]
" V3.Ucpi1o V3.115
Dong ngin mach do hé théng cung cap:
g0 lepio - 0,502 4543 [KA]

[y = = = =
H™ Xy ~ X, 01105
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Tri s6 dong ngén mach tai diém N2:

lon, = Iy + 1y = 5,05 + 4,543 = 9,593 [KA]

N, = leo + 1y = 3,43 + 4,543 = 7,973 [kA]
Dong ngin mach xung kich tai N2:

i, = V2.Kyg Ion, = V2.1,8.9,593 =24,42 [kA]
Trong d6 K, 1a hé¢ sb xung kich, phu thudc vao chd ngén mach, dugc tra & bang 3.2 trang 37
sach “Thiét ké phan dién trong nha may dién va tram bién ap” cia PGS Nguyén Hitu Khai.
Gia tri hiéu dung cua dong ngén mach xung kich tai N1:

kaNZZI'(;Nz- 14+2.(K-1)2=9,593 ./ 1+2.(1,8-1)?=14,48 [kA]
3.2.4.3.3 Piém ngin mach N4

a, Bién ddi so' dd va tinh toan dién khang:

THT
[ X17 HT HT
[1X14
|X30 [1X30
-y [1X10 |
— EX4 pa— ‘] ’ |X34
b e * [ X35  E234
o T X36
e & X3z | X3 I
0x2 (X3 ]‘X33 !l] X3 ‘T'X32
o 9 2 N4
E2 E3 E24 E3 x|
Hinh 3.5a Hinh 3.5b Hinh 3.5¢
HT
[ Ix37
1 O
! X35 E234
[ Ix38
N4 fa! — N4 ] o
5" X35 K X35
Hinh 3.5d Hinh 3.5¢

T so do hinh 3.5a ta c6
X17 = 0,0875 ( da tinh ¢ trén )
T so do hinh 3.5b ta co

Xs0 = X10 + X14 + X417 = 0,082 + 0,046 + 0,0875 = 0,2155

Xgy =2 =222 = 0,073
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Xgy = 2 =222 = 0,073
Xgs =2 =22 =0,0975

Tir so d6 hinh 3.5¢ ta ¢6 :
Ta bién ddi so d6 tam giac ( X33, X3, X31) thanh sao ( X3s, X34, X3¢ )

X = X33.X3 _ 0,0975.0,195 0053
35 7 X3 + X3+ X3;  0,0975 + 0,195 + 0,073
X. = X33.X31 _ 0,195.0,073 0019
36 7 X33+ X3 + X3, 0,0975 + 0,195 + 0,073~
X31.Xg 0,073.0,195
X3, = = = 0,039

X33+ X3+ X3,  0,09754 0,195+ 0,073
T so do hinh 3.5d ta ¢6 :

X37 = X309 + X34
= 0,2155 + 0,039 = 0,2545

X35 = X36 + X33
= 0,019 + 0,073 = 0,092

T so do hinh 3.5¢ ta co:

Ta bién doi so d6 sao ( X35, X35, X3g) thanh tam gidc ( X39, X40,X41 ). Ta bo qua nhanh nbi
giita hé thong va Ezss vi hai dau X4 13 dang tri

X7 Xag 0,2545.0,092
X39 = X37 + X38 + X35 == 0,2545 + 0,092 + O’OT = 0,788
Xa0 = Xa5 + Xsg + X35 X35 _ 053 + 0,002 + 2230092 16s
X3, ’ ’ 0,2545 ’

b, Tinh toan dong ngin mach :
Pé sir dung duong cong tinh toan, ta qui ddi dién khang tinh toan vé hé don vi twong ddi dinh
muc (Xtdm)

Z Sdel 3.75
= 0,164.—— = 0,369
Sc, 100

* —
Xttdm - X4-0 '

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

Ky =2,68;Kg, =2,1
Dong siéu qua do ban dau do cac may phat dién cung cap:

SdmFi .
Z dmFi — 2,68.
V3. Ugpros v/3.10,5

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

1/ = K{ Igmp = K§. = 33,16 [KA]
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Y Sampi__,, _375

I =K. 1 =K,.——=2,1.—— = 25,98 [kKA
Dong ngin mach do hé théng cung cap:
I I 5,499
I cb10,5 cb10,5 5,978 [] ﬁ]

Xy X3 0,788
Tri s6 dong ngén mach tai diém N4:

I{,’N4 =1y + 1y =33,16 + 6,978 = 40,14 [kA]

I;,N4 =1y + Iy = 25,98 4+ 6,978 = 32,96 [KA]
Dong ngin mach xung kich tai N4:

iy, = V2.Kyglon, = V2. 1,8.41,62 =102,18 [kA]
Trong do K, la h¢ sb xung kich, phu thudc vao chd ngén mach, dugc tra & bang 3.2 trang 37
sach “Thiét ké phan dién trong nha may dién va tram bién ap” ciia PGS Nguyén Hiru Khai.
Gi4 tri hiéu dung cua dong ngén mach xung kich tai N4:
Laen, =Ton, - v/ 142. (K- 1)2=40,14.4/1+2.(1,8-1)2=60,61 [kA]

3.2.4.3.4 Piém ngin mach Nj:

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

X186
0 HT
X15 HT Q
I [1x17
[1Xx13 1X14 —
X11 X12 | [1x22
E4 -
|X9 C 71X10
le4 T (E[j)a []'yQ1
) : X4
X5 X8 o
o e |
- o ‘.,m —
Li.x‘l (X3 H‘]xg
o] o &
E1 E3 E13
Hinh 3.6a Hinh 3.6b
HT HT HT
(1xa2 [1X42 [[X44
o O £ N4'
E4 x24 | E134 X43 o
L 0
X3 E13
X7 Ox7 e
Z N4 7 N4 )
5 8 o E134
Hinh 3.6¢ Hinh 3.6d Hinh 3.6¢
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Ttr tinh toan & ngidn mach N1 ta c6

X47 = 0,0875 X11//X12=0 X20=10,073

X21=0,041 X22=10,023 X24=10,268

Tir so d6 hinh 3.6¢ ta co:

X42 = X17 + X5, + X5, = 0,0875 + 0,023 + 0,041 = 0,1515

T so d6 hinh 3.6d ta co:

= X24-X3 _ 0,268.0,195 _
¥ 7 Xy +X3 0,268+ 0,195

Tt so d6 hinh 3;6e ta co: ta bién ddi so do sa0 ( X43,X7,X42) thanh tam giac  (X44,X45,X46), ta
bo qua nhanh ndi gitra hé thong va E vi hai dau Xue 1a dang tri
X42. X7 0,1515.0,146

=0,15154+ 0,146 + —————— = 0,493
X43 * + 0,113

0,113.0,146
—— = 0,368

0,113

X44 = X42 +X7 +

X43. X,
= 0,113 + 0,146 +
X1z 0,1515

b, Tinh toan dong ngin mach:

X45 = X43 +X7 +

Dé sir dung duong cong tinh toan, ta qui doi dién khang tinh toan vé hé don vi twong ddi dinh
mic (Xrgm)

* Z Sdei

3.75
Xiram = Xas. = 0,368.—— = 0,828

Scb 100

Tra duong 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:

Ky = 1,2;Kg, = 1,32
Dong siéu quéa do ban dau do cac médy phét dién cung cip:
2. Sdmri 12 3.75

Ij =Kj.1 =Kyj.————=1,2.————=14,85 [KA
0 0+ ldmF 073 Ubros J3.105 [kA]
Dong ngan mach duy tri cac do may phat dién cung cap:
SdmFi 3.75
17 = K2 gy = Kg.m =1,32.——— = 16,33 [kA]
V3.Ugpio5 v/3.10,5
Dong ngin mach do hé théng cung cap:
Ibios  Ievios 5499
Iy = = = = = = 11,15 kA
™ Xy Xu 0493 [kA]
Tri s6 dong ngan mach tai diém N:
lon, = 10 + Iy = 14,85 + 11,15 = 26 [KA]

I;N/4 =l + 1y = 16,33 + 11,15 = 27,48 [kA]
Dong ngin mach xung kich tai Nj:
vy = V2 Koy, = V2.1,8.26 = 66,18 [KA]
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Trong d6 K, 1a hé sb xung kich, phu thudc vao chd ngén mach, dugc tra & bang 3.2 trang 37
sach “Thiét ké phan dién trong nha may dién va tram bién 4p” cua PGS Nguyén Hiru Khai.

Gi4 tri hiéu dung ctia dong ngdn mach xung kich tai Nj:

Laav, =Ton, - v/ 142 (K- 1)2=26 4/ 142.(1,8-1)2=39,26 [kA]
3.2.43.5 Diém ngin mach N5, N6

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

LI
E1 X1 L/

Hinh 3.7

Vi cac may phat nhu nhau nén dong ngan mach N5 va N6 1a nhu nhau
b, Tinh toan dong ngin mach:

bé st dung dudng cong tinh toan, ta qui ddi dién khéang tinh toan vé hé don vi tuong ddi dinh
muic (Xidm)

2 Sdei 75
= 0,195.— = 0,146
Scb 100
Tra dudng cong tinh toan (hinh 3.5 trang 44 sach “Thiét k& phan dién trong nha may dién va
tram bicn ap” cua PGS Nguyen Hitu Khai), ta duoc boi s6 cua thanh phan khong chu ky dong
dién ngan mach:

* —
Xttdm - Xl '

Ky = 6,6 ;Ko = 2,69

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

Y. SdmFi 75
Ion. = Ign, = Kg. 1 =Kj.—— =6,65.———— = 27,4 [KA
ONg ONg 0+ ‘dmF 0 \/§ Ucblols \/§ 10'5 [ ]
Dong ngin mach duy tri cac do may phat dién cung cap:
Z Sdei
IDn. =10y, =K. =K,,.——=2,69.——— = 11,09 [KA
Ns = Loong = Koo lame = Koo Ty - = = 209 B 105 LAl

)

Dong ngan mach xung kich tai N5:
aans =g = V2.KyeIpy, = V2.1,91.27,4=74,01 [KA]
Gia trj hiéu dung ctia dong ngin mach xung kich tai N5:

kaNSZikaGZI'(;NS- 14+2. (K -1)%2=27,4.4/ 1+2.(1,91-1)?=44,66 [KA]
3.2.4.3.6 Piém ngin mach N
a, Bién d6i so' dd va tinh toan dién khang:
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HT
; 4T
(x17 X6 ¢
| IX1 5 HT Dx47
Jv lp( g €4
i kit Lx13 erm f\ /\ o/
= X11 X12 e ¥ ? /*f’/;
X9 [ g
[ fxa ox10 Lo %;1( 4 Yeso /_‘ﬁg
X5 X8 % ' 3
% '2% — p— ‘/st L Yol
) & E X52 X3
‘7N5' éxz |ix3 .jéNS' éxz [Ix3 : 51 f‘ikxsn E3
o | ’
E2 E3 E2 E3 E2 cEZ
Hinh 3.8a Hinh 3.8b Hinh 3.8¢c
T HT HT
*)
X47
LA | X80
[Xs7
8
% y:
_ £
E24 xss% X558 X54 E234 / f
Ng E24
_ E234
Hinh 3.8d Hinh 3.8¢ Hinh 3.8f
HT HT
o o
[1xe2 [1x62
£N5'
X63  E234 5
N5'
[Ix56 [1x65
(o] o]
E24 E234
Hinh 3.8¢g Hinh 3.8h

Ttr tinh toan & ngan mach N1 ta c6 :
X;7 = 0,0875 X1/ X12=0
T so d6 hinh 3.8c ta co:

Xu7 = Xw% = 0,0875 + % =0,1105

Ta tiép tuc bién d6i so do sao ( X4,Xs,Xs) thanh tam gidc ( Xas,X49,X50)

Xe Xs 0,195 +0,146 + 220140 _ 53
Xg ' 0,146 '

X48:X4 + XS +
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Xs. Xg 0,146.0,146

Xao=Xs + X + —— = 0,146 + 0,146 + ———oe— = 0,401
Xs50=X, + Xg + KaXg 0,195 + 0,146 + 0195.0,146 0,536
X5 0,146
Ta tiép tuc bién d6i so dd sao ( Xe,X2,X7) thanh tam gidc ( Xs1,Xs2,X53)
Xs1=Xg + X5 + o X _ 0,146 + 0,195 + 0146.0.195 0,536
X, 0,146
Xs,=Xe + X, + 2o Xy _ 0,146 + 0,146 + 01460146 0,401
X, 0,195
Xs3=X, + X, + 2% _ 0,195 + 0,146 + 0195.0,146 0,536
X, 0,146
T so d0 hinh 3.8d ta ¢6
X56=&=0'5j=0268
2 2 ’
Xss _Xs2 0401 o005
2 2 ’

o _ XsaXs _ 05360195 _

7 X3+ X3 0,536 4+ 0,195
Xs0.Xssy  0,536.0,143

" Xso + Xs4y 0,536 + 0,143

T so do hinh 3.8¢ ta ¢6 :

0,143

Xs4

=0,113

Ta bién ddi so d6 tam giac (Xo,X10,Xss) thanh tam giac (Xs7,Xss,Xs9)

Xo. X10 0,082.0,082

Xs7 = X, ¥ Xig + Xou 0,082 + 0,082 + 0,2005 _ V18
X10. Xss 0,082.0,2005

X6 = X0 Xio + Xoo 0,082+ 0,082 + 0,2005 0%
Xo. Xss 0,082.0,2005

Xso = 0,045

" Xo + X10 + Xs5 0,082 + 0,082 + 0,2005
Tir so d6 hinh 3.8f ta c6:

Xe0 = Xa7+Xs57=0,1105 + 0,018 = 0,1285

Xo1 = Xss+Xs54 = 0,045+ 0,113 =0,158

Tir so d6 hinh 3.8g ta co:

Ta bién doi so d6 sao ( Xs9,X0,Xs1) thanh tam gidc ( Xe2,Xe3,Xe4), ta bo qua nhanh néi gitta B
va hé thong vi do hai dau Xe4 12 dang tri

Xso. Xe0 0,045.0,1285

X62:X59 + X60 + X61 - 0,045 + 0,1285 + 0'3—13 = 0,192
Xso. Xe1 0,045.0,158

X63:X59 + X61 + X60 = 0,045 + 0,158 + W = 0,258

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 42



Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

Tir so do hinh 3.8f ta o :
Xee. X 0,268.0,258
Xoq= 56- 863 _ ~ 013
Xse +Xg3 0,268 + 0,468

b, Tinh toan dong ngin mach:

Dé str dung dudng cong tinh toan, ta qui d6i dién khang tinh toan vé hé don vi twong ddi dinh

mirc (Xieam)

. 2. SdmFi 3.75
Xttdm - X65.T - 0’13W - 0,3

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 duoc boi s6 ciia thanh phan khong chu ky dong

dién ngén mach:
Ky = 3,25;Ki = 2,25

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

Z Sdei 3.75
I = Kg.1 =Kyj.—— =3,25.——— = 40,2 [kA
0 0-ldmF 0 \/g Ucb10,5 \/g 10’5 [ ]
Dong ngin mach duy tri cac do may phat dién cung cap:
Z Sdei :
Ip = Kip. 1 =Kp.——=2,25.——— = 27,84 [KA
amf V3.Ueb1os V3.10,5 [A]
Dong ngian mach do hé thdng cung cap:
I I 5,499
cb105 _ leb10.5 _ — 28,64 [KA]

w=~. =%, 0192 %

Tri s6 dong ngan mach tai diém N£:

I(')'NIS =1y + Iy = 40,2 + 28,64 = 68,84 [kA]

I;NIS =l + Iy = 27,84 + 28,64 = 56,48 [KkA]
Dong ngan mach xung kich tai N§:

v, = V2K Iy, = V2.1,8.68,84 =175,24 [KA]
Gi4 tri hiéu dung ctia dong ngén mach xung kich tai N:
142.(Kg-1)2=68,84./1+2.(1,8-1)2=103,95 [kA]

3.2.4.3.7 Diém ngin mach N

a, Bién d6i so' d6 va tinh toan dién khang:
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X16 Hr T
—F—OHT
[JX15 %XW %xw
s
(1X13 [1X14 g)x13 [1X14 [1x22
i(_1,1 X12
1 E4 = E4 E4
[Ixe Q X10  []X8 - [1X10 [1x21 Q
| [1x4 i [ﬁx4 ! : [1x4
) 3 | 3 —1 3 3 g
X5 X8 X5 X8 X20
/N6 o ZN8' . ZN8
X6 ~ X7 X6 * X7 X9 *
LIX1 Ex3 EEX1 [l:%X3 [ij18
o ¢ o) Q
E1 E3 E1 & E13
Hinh 3.9a Hinh 3.9b Hinh 3.9¢
HT IEI)T I-ci)T
[1x42 [1x42 []X67
— oE4 — N&' N6
X24 9 f’ o
— Z N6’
19 K []1X66 [Ix68
Eﬂ)ﬂ 8
o o)
E13 E134 E134
Hinh 3.9d Hinh 3.9¢ Hinh 3.9f
Ttr tinh toan diém ngin mach N1 & trén ta c6
X47 = 0,0875 X1/ X12=0 X18=0,0975
X19 = Xz() = 0,073 Xo1= 0,041 X = 0,023

Tu so db hinh 3.9d ta 6 :
X24 = X4_ + XZO = 0,195 + 0,073 = 0,268
X4 = X7 + X5 + X5, = 0,0875 + 0,023 + 0,041 = 0,1515
T so dd hinh 3.9¢ ta 6 :
X q.X 0,0975.0,268
o = 18- 424 = 0,071
X1 + X524  0,0975 + 0,268

Tur so do hinh 3.9 ta o :

Ta bién ddi so dd sao ( Xftz,X19,X66 ) thanh tam giac ( X¢7,X68,X69), ta bd qua nhanh ndi gilra
hé thong va E vi do hai dau Xe9 1a dang tri

0,1515.0,073
= 0,38

X,,.X
2271 — 0,1515 + 0,073 +

Xe7=Xaz + Xq0 + —
67 42 19 X66 0'071
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Xeo-X19 _ 0071 + 0,073 + 22710073 _ 179
Xeo ’ 0,1515

b, Tinh toin dong ngin mach:

Xes=Xp6 + X19 +

Dé sir dung duong cong tinh toan, ta qui ddi dién khang tinh toan vé hé don vi twong ddi dinh
mac (Xieam)

SdmFi 3.75
Z3amei _ 178,372 _ 0 401

Scb 100
Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thiét lgé phan dién trong nha may dién va
tram bicn ap” cua PGS Nguyen Hitu Khai), ta duoc boi s6 cua thanh phan khong chu ky dong
dién ngan mach:

*
Xitdm = Xes-

Ky = 2,45; K., = 2,04

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

Y. SdmFi 3.75
I = Kg.1 =Ky.—— = 2,45.—— = 30,31 [kA
0 0-ldmF 0 \/g UCb10,5 \/g 10’5 [ ]
Dong ngin mach duy tri cac do may phat dién cung cap:
2. SdmFi 75
Ip = Kip. 1 =Kp.——=2,04.—— = 25,24 [KA
amf V3.Ueb1os V3.10,5 [A]
Dong ngian mach do hé thdng cung cap:
I I 5,499
_ Leblos _ leblos _ — 14,47 [KA]

I = Xy Xe; 0,38
Tri s6 dong ngan mach tai diém N:
Towr, = 1§ + Iy = 30,31 + 14,47 = 44,78 [KA]
Lo, =16 + Iy = 25,24 + 14,47 = 39,71 [kA]
Dong ngan mach xung kich tai Nj:
v, = V2 KTy, = V2.1,8.44,78 =113,99 [KA]

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

Ly’ =Ton - v 112, (Kyy-1)2=44,78 /142.(1.8-1)2=67,62 [KA]

3.2.4.3.8 Diém ngin mach N3

Theo nguyén tic xép chong ta c6: Ina=Ina+Ins
Vay, tri ) dong ngén mach tai diém Ni:
Ions = Iona + [ons = 40,14 + 28,04 = 68,18 [kA]
Ions = lona + Loons = 32,96 + 11,09 = 44,05 [kA]
Dong ngan mach xung kich tai Ni:
ixknz = Ixkna + ixkns = 102,18 + 75,74 = 177,92 [KkA]
Gi4 tri hiéu dung ctia dong ngén mach xung kich tai Ns:

Ixknz = Ixkng + Ixkns = 60,61 + 45,7 = 106,31 [kA]
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3.2.4.3.9 Diém ngin mach N7:

Theo nguyén tic xép chdng ta c6: In7=Ins+Ins:
Vay, tri $6 dong ngén mach tai diém N7

Ion7 = lons + lons = 27,4 + 68,84 = 96,24 [KA]

Ion7 = leons + lons = 11,09 + 56,48 = 67,57 [KA]
Dong ngin mach xung kich tai N7:

ixkn7 = ixkns T+ ixkns' = 74,01 + 175,24 = 249,25 [KA]
Gia tri hiéu dung cua dong ngén mach xung kich tai N7:

Lieny = Iykns + Ixkns = 44,66+ 103,95 = 148,61 [kA]
3.2.4.3.10 Diém ngan mach Ns:
Theo nguyén tic xép chdng ta c6: Ins=Ine+Ine
Vay, tri s dong ngan mach tai diém N:

Ions = lone T long = 28,04 + 44,78 = 72,82 [KkA]

Ions = loone + loong = 11,09 + 39,71 = 50,8 [KA]
Dong ngan mach xung kich tai Ng:

ixkns = ixkne + ixkne = 75,74 + 113,99 = 189,73 [kA]
Gi4 tri hiéu dung cua dong ngén mach xung kich tai Ng :

Iykns = Ixkne + Ixkng = 45,7+ 67,62 = 113,32 [kA]
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Bang 3.1 Két qua tinh toan ngin mach phuong 4n 1

PA | Piém Mach dién Udm I L, i Ly
M V] | kAl | kAl | [kA] | [kA]
N Cao 4p 220 4,986 4,466 12,69 7,53
N2 Trung 4p 110 9,593 7,973 24,42 14,48
N; Ha ap MBA 10,5 68,18 44,05 177,92 | 106,31
N4 Phan doan 10,5 40,14 32,96 102,18 60,61
N, Phan doan 10,5 26 27,48 66,18 39,26
I | N May phat 10,5 27,4 11,09 74,01 44.66
N. May phat 10,5 68,84 56,48 17524 | 103,95
Ne May phat 10,5 28,04 11,09 75,74 45,7
N, May phat 10,5 44,78 39,71 113,99 67,62
NE Ty dung 10,5 96,24 67,57 | 24925 | 148,61
Ns Tu dung 10,5 72,82 50,8 189,73 | 113,32

3.2.5. Xac dinh xung lwong nhiét ciia dong dién ngin mach

1
_ |2 _
By = le.dt = Bnck + Bnkek
0

- Trong do:
Bnck 12 xung lugng nhiét cia dong ngan mach thanh phan chu ky.
Bnek = (lon)?- tea
Voi:
o I 1a dong dién ngan mach 6n dinh
o tq 12 dong thoi gian tvong duong thanh phan chu ky ciia dong ngan mach
tea = f(B", 0
Ma: "' = II,‘+N
ocoN
o tlathoi gian ton tai ngan mach. Trong tinh toan gan ding c6 thé lay t = 0,12s

o Bykek 14 xung lwgng nhiét ciia dong ngian mach thanh phan khéng chu ky

2t
2 _Z
Bnkek = (I(,)I,OLN) - Ta <1 —¢€ Ta)

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 47




o Vi T, 1a hiang sb thoi gian twong duong cua ludi dién khi t > [0,1] thixeme Ta
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0 nén: Bykck = (I(,)’,01.N)2-Ta

Vé6i U > 1000V thi To = 0,05 [s]

~
~

Tra duong cong tinh toan hinh 3.1 trang 38 sach “ 7 hiét ké Nha may dién va tram bién dp”’ clia
PGS Nguyeén Hiru Khai, Nxb. KH&KT Ha Ni-2006 ,
Bang 3.2 Xung lugng nhi¢t ciia dong dién ngan mach phuong an 1

» Bnck Bnkek
biém Mach Ip” I B” tea
PA [kA]%.s [kA]%.s By
NM dién [kA] [kA] | [kA] [s]
N1 Cao ap 4,986 4,466 | 1,116 | 0,02 0,4 1,24 1,64
N2 | Trung ap 9,593 7,973 1,203 0,03 1,91 4,6 6,51
N3 Ha 4p 68,18 44,05 | 1,548 | 0,08 155,23 232,43 387,66
1
Phan
Ny 40,14 32,96 | 1,218 | 0,035 38,02 80,56 118,58
DPoan
Ns’ | May phat | 68,84 56,48 1,22 | 0,038 | 121,22 236,95 358,17
N7 | Ty dung 96,24 67,57 1,42 0,06 273,94 463,1 737,04
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3.3.TINH TOAN NGAN MACH CHO PHUONG AN 2
3.3.1. So dd tinh toan:

% LNi 4‘Nz

w

Ba

Fi F2 Fa Fa

Hinh 3.10 So d0 nbi dién va cac diém ngan mach cua phuong an 2
3.3.2. Cic diém ngin mach:
a) Piém N1:
—  Muc dich: Pé chon va kiém tra khi cu dién cac mach phia cao ap
—  Trang thai so d6: Tét ca cac mdy phat, may bién ap va hé thong dang van hanh binh thudng
b) Piém N2:
—  Muc dich: Dé chon va kiém tra khi cu dién cac mach phia trung ap
— Trang thai so d0: Tat ca cac may phat, may bién ap va hé thong dang van hanh binh thuong
¢) biém N3:
— Muc dich: bé chon va kiém tra khi cu dién mach ha ap may bién ap

— Trang thai so d6: TAt ca cic may phat va hé théng dang van hanh binh thudng chi c6 may
bién 4p B1 nghi

d) Piém N4, N4’
—  Muc dich: Pé chon va kiém tra khi cu dién cho mach phéan doan
—  Trang thai so do:

+ Diém N4: Tét ca cac may phat va hé thong dang van hanh binh thudng méay phat F1 va
may bién &p B1 nghi
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+ Diém N4’: Tét ca cac may phat va hé thong dang van hanh binh thudng, may phat F2
va K1 nghi.

e) Piém N5, N5°, N6, N6’:
—  Muc dich: Pé chon va kiém tra khi cu dién cho mach may phat
—  Trang thai so db:
+ Piém N5: Chi c6 may phat F1 1am viéc
+ Diém N5’: Tat ca lam viéc binh thudng trir may phat F1 nghi
+ Piém N6: Chi c6 may phat F2 1am viéc
+ Piém N6’: Tat ca déu lam 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 cap dién ap
may phat

— Trang thai so d6: T4t ca cac mdy phat, may bién ap va hé thong dang van hanh binh thudng
g) Piém N8
—  Muyc dich: Dé chon va kiém tra khi cy dién cho mach tu dung ndi bo F4-B3

—  Trang thai so dd: Tat ca cic mdy phat, may bién 4p va hé thong dang van hanh binh
thuong

Tir so d6 hinh 3.10 va gia thiét tinh toan ngian mach, theo nguyén 1y xép chong ta co:
Ing =Ing + Ins
In7 = Ins + Ins

In7/ = Ine + Ines
3.3.3. So do thay the:

V61 E1=E2=E3=E4 ( cac may phat 1a nhu nhau )

X5
%14 HT
E4
%4
[Jx11 13 [Jx12
3 -
XS X0
[Jx7 [Jxe
o o
Em X2 ixa
Ef E2 E3

Hinh 3.11 So d6 thay thé ctia phuong an 2
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3.3.4. Tinh toan cac thong sb ciia so' do thay thé:
3.3.4.1. Chon cac dai lwgng co ban

Chon Sgp, = 100 [MVA]
100

Sc
Ucb1o,5= 10,5kV = Iep1o5 = \/§-Uc:10,5 ~ 3105 5,499 [kA]
Ueb110= 115KV = Ieppq0 = mo2— = =20 = 0,502 [KA
cb110 ¢b110 T Fy, o Vaais [kA]
— ___ S _ 100 _
Uch220=230kV — ch23'0 = \/§.Ucb2‘30 = \/5.239 =0,251 [kA]
3.34.2. Cac thong so cua so do thay the
a, Pién khang ciia may phat F1, F2, F3, F4:
Xrp=X1=X, = X3 =X, = X&'.S;b = 0,146.m =0,195
SdmF 75
b, Dién khang ctia khang dién phan doan:
* v _ vy _ X% Icpigs _ 10 5499 _
Xkeb=X5 = X¢= 100 Teme 100" 2 0,137
¢, Pién khang ciia may bién 4p lién lac B1, B2:
— Dién khéng ctua cudn ha:
i} 1 Scb
Xhep = X7 =Xg = 5= (Unc-u% + Unt-u% — Unc-1%) -
200 SamB
= 324+20—-11 100—0128
=200 ¢ ) 10 =
— Dién khang cta cudn trung:
. 1 Scb
Xteb =Xo =X10 =5 (Unc-1% + Unt-t% — Unc-n%) -
200 Sdmg

1 (11 4 20 — 32) 100 <0 X 0
— . —_ . = =
200 160 Tcb

— Dién khéng cia cudn cao:

* 1 S b
Xeeb = X411 = X1z = 500 (Unc—1% + Unc-u% — Unt—p%) - Sdc .
m

1 100
=500 (11432 -20) "T60 = 0,072
d, Pién khing ciia may bién ap hai cudn day B3 :
_Ux% Scp _ 105 100

X3 = —=0,131
137100 Sqmpy 100 80 ’

e, Pién khang ciia dwong day lién lac véi hé thong:
_Xo-l Sy 04-200 100
2 U%4,,, @ 2 2302

= 0,076

Déi v6i dudng day truyén tai ta co xo= 0.4 [Q/km]

f, Pién khang ciia hé thong:

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng

51



Tinh todn , thiét ké phan dién trong nha mdy Nhiét dién ngung hoi

x Sc 100
Xirep = Xi5 = ﬁ.xm =05 - 0:23=0,0115
3.3.4.3.  Tinh toan dong nging mach:
3.3.4.3.1 Diém ngin mach N1:

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

X15 HT HT
< N1 X14 X186
ol E4 ZN1
4N
X4 1
[1X11 éma [1x12 Jx17
: 4
{1 {1 —
X9 X10 X18
[Ix7 |
[1x8 txio
X5 X6 F s
E)ﬂ X2 i]XS :x21 xz
E1 E2 E3 e s
Hinh 3.12a Hinh 3.12b
HT HT
X16 X16 HT
ZN1 ZN1 I
K % 4 X16
X17 X17
{1 54 {1 54 7N1
X18 X18 &
X19 x23
1X24
X22
o) o)
E123 E123 E1234
Hinh 3.12¢ Hinh 3.12d Hinh 3.12¢

T so do hinh 3.12b trén ta c6
X16 = X14 + X415 = 0,076 + 0,0115 = 0,0875

Xy, 0,072
17 =T=T=0,036
Xyg = X4 + X453 = 0,195 + 0,131 = 0,326
X, 0,128
19=7=T=0,064
Xs 0,137
Xz0 == = —5— = 0,0685
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X _& —0'195—00975
21_2_ 2 — Y,

T so dd hinh 3.12¢ ta ¢6 :
. X1-(X20 +X2) _ 0,0975.(0,0685 + 0,195)
227 X0 + (Xp0 + X,) ~ 0,0975 + (0,0685 + 0,195)
Tir so d6 hinh 3.12d ta ¢6
X3 = Xyy + X419 = 0,07 4+ 0,064 = 0,134
TU so db hinh 3.12¢ ta ¢6 :
Xy3. X148 0,134.0,326
2 Y X 0V T 013440326

b, tinh toin dong ngin mach:

= 0,07

+ 0,036 = 0,131

bé st dung duong cong tinh toan, ta qui ddi dién khéang tinh toan vé hé don vi tuong ddi dinh
muc (Xieam)
SdmFi 300
2 Samri _ 1371300 _ 303
Seb 100
Tra duong 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 bdi s6 cua thanh phan khong chu ky dong
dién ngan mach:

*
Xitdm = X24-

Ky = 2,48; Kl = 2,05

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

2. SamFi 300
If =K§.Igmp = Ko.——— = 2,48. = 1,87 [kA]
0 T O AME T 0 3 Uehzzo V3.230
Dong ngan mach duy tri cac do may phat dién cung cap:
2. SdmFi 300
I = Koo Igmr = Ktp.—— = 2,05. = 1,54 [kA]
mF V3. Ucbazo V3.230
Dong ngan mach do hé théng cung cap:
Leba20 _ Lpooo 0,251 — 2,87 [KA]

[y = =
H™ Xy ~ X4 00875
Tri sb dong ngén mach tai diém N1:

I(/)er =1y + 1y = 1,87 + 2,87 = 4,74 [KA]
on, =10 + Iy = 1,54 + 2,87 = 4,41 [KkA]

Dong ngan mach xung kich tai N1:
iy, = V2.Kyglon, = V21,8 4,74 =12,07 [kA]

Trong d6 K, la h¢ ) xung kich, phu thudc vao chd ngén mach, dugc tra & bang 3.2 trang 37
sach “Thiét ké Nha may dién va tram bién ap” PGS Nguyén Hiru Khai, NXB Khoa hoc va Ky
thuat Ha Noi — 2006.

Gia trj hiéu dung ctia dong ngin mach xung kich tai N1:
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kaN1=I'(;N1. V1+2.(Kyy-1)?2=4,74./ 1+2.(1,8-1)2=7,16 [kA]
3.3.4.3.2 Diém ngin mach N2
a, Bién d6i so' dd tinh toan cac dién khang:

X15 HT
HT
X14 X16
4
X4 $X17
[1X11 X134N2 [1X12 N2 Ea
XDQ ' )%0 ‘_; X18
(X7 (18 [X19

X5 X6 X20
E)ﬂ X2 i]XS Txm X2

E1 E2 E3 E13 E2
Hinh 3.13a Hinh 3.13b
HT
gr S T
[1X25 []X25 [1X25
SN2 oE4 £N2 —  opq |
X18 ¥ X18 FNZ
[1X19
[1X26 [1X27
[1x22
Q O Q
E123 E123 E1234
Hinh 3.13c¢ Hinh 3.13d Hinh 3.13¢

T tinh toan & diém ngan mach N1 ta co:

Xi6=0,0875 X17=0,036 X138 =10,326
X19=0,064 X20=0,0685 X21=0,0975
X22=0,07

Tir so d0 hinh 3.13ctaco :

X,5 = X161+X17,=0,0875 +0,036 =0,1235

T so d6 hinh 3.13d ta ¢ :

X6 = X191X2,=0,064 +0,07 =0,134

Ta tiép tuc bién doi, & so d6 hinh 3.13e ta co :
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X7 = )1(2266:;88 _0(711133:-;-0(;?32266_0’095
b, Tinh toan dong ngin mach :

Dé str dung dudng cong tinh toan, ta quy do6i dién khang tinh toan vé hé don vi trong ddi dinh
muc (Xtrdm)

. 2 SdmFi
Xitdm = X27- —

= 0,095 300—0285
w100

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

Ky = 3,4; K, = 2,3

Dong siéu quéa do ban dau do cac médy phét dién cung cip:

2. SdmFi 300
I[j =Kj.1 =Kj.——=34. = 5,12 [kA
0 0+ 'dmF 0 \/g Ucb110 \/§ 115 [ ]
Dong ngan mach duy tri cac do may phat dién cung cap:
2. SdmFi 300
I, = K. 1 =K,,.—— = 2,3. = 3,46 [KA
dmF V3.Uspi1o V3.115 [A]
Dong ngin mach do hé thong cung cép:
I I 0,502
cb110 _ lebll0 _ — 4,06 [KA]

Iy = =
H™ Xy~ X, 01235
Tri s6 dong ngan mach tai diém N2:

Ion, =16 + 1y = 5,12 + 4,06 = 9,18 [KA]
Ion, = loo + Iy = 3,46 + 4,06 = 7,52 [KA]

Dong ngan mach xung kich tai N2:
iy, = V2K Ion, = V2.1,8.9,18 =23,37 [kA]

Trong d6 K, 1a hé s6 xung kich, phu thudc vao chd ngin mach, dugc tra & bang 3.2 trang 37
sach “Thiét ké phan dién trong nha may dién va tram bién 4p” ctia PGS Nguyén Hiru Khai.

Gia trj hiéu dung ctia dong ngan mach xung kich tai N1:

Lo, =Ton, - v/ 142. (K- 1)2=9,18 /142.(1,8-1)2=13,86 [kA]

3.3.4.3.3  Piém ngin mach N4

a, Bién doi so’ do va tinh toan dién khang:
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LIS
[1x14 F(j,T IEiT
&
[1x4 ,
X12 [1X28 [1x28
[x13 o— | o ——
E4 X18 E4 X18
X8 X8 [x8
1X29
X X6 ¥ X5 | xe L X5 X31
X2 [IX3 gxz [ sz [Exso
O o O
E2 E3 E2 E3 E23
Hinh 3.14a Hinh 3.14b Hinh 3.14c¢
I-CI)T
HT uT HT
(o]
x28
[1X28
© v X34 [1x37 e
E4  X18 4 KN4
[]X32 #D— x|
& X38
- > y Oxss (x40
x30 N4
fe) Q
E23 E234 E234 E234
Hinh 3.14d Hinh 3.14e Hinh 3.14f Hinh 3.14¢g

Tir so d6 hinh 3.14b ta c6 :

X1g = 0,326 ( d4 tinh & ngan mach N1)

X8 = X15 + X14 + X1, = 0,0115 + 0,076 + 0,072 = 0,1595
Tir so d6 hinh 3.14c ta co:

Ta bién ddi so d6 tam giac ( Xe,X3,X2) thanh sao ( X29,X30,X31)

Xe. X 0,137.0,195
Xy = ©7s = = 0,05
Xe + X3 +X, 0,137 4+ 0,195 + 0,195
oo X2Xs 0,195.0,195 007
07 Xe+X3+X, 0,13740,195+ 0,195
X, Xe 0,195.0,137
X31 0,05

X, +Xs +X, 0,137 +0,195+0,195
Tir so d6 hinh 3.14d ta ¢6 :

Xsy = Xg + Xp0 = 0,128 + 0,05 = 0,178

Xa3 = Xs + Xa1 = 0,137 + 0,05 = 0,187

Tir so d6 hinh 3.14e ta o : ta tiép tuc bién ddi so dd tam giac ( Xis,X32,X30 ) thanh sao (
X34,X35,X36)
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v XiwXs 0,326.0,178 _ 0101
7 Xg + X5+ X30 0,326+ 0,178 40,07
o XsoXs2 0,07.0,178 0022
3 7 Xig+ X3y + X309 0,3264 0,178 40,07
Xqg.X 0,326.0,07
Xag 18- 430 = 0,04

" Xyg + Xaz + X39 0,326 + 0,178 + 0,07
Tir so d6 hinh 3.14fta ¢6 :

X7 = Xpg + Xaq= 0,1595 +0,101= 0,261

Xsg = Xa3 + X35=0,187+0,022 = 0,209

Tir so d6 hinh 3.14g taco: ta 1t’)iél’l d6i so d6 sao (X36,X37,X38) thanh tam giac ( X39,X40,X41),
ta bd qua nhanh noi gitra h¢ thong va E vi do hai dau X4 1a dang tri

Xs7. Xag 0,261.0,209

X0 = X7 + Xyg + =5 = 0,261+ 0,209 + === = 1,83
Xs6.Xag 0,04.0,209

X40 = X36 + X38 + X37 = 0,04' + 0,209 + W = 0,281

b, Tinh toan dong ngin mach :

bé sur dung duong cong tinh todn, ta qui ddi dién khéng tinh toan vé hé don vi tuong ddi dinh
muc (Xidm)

Sy 3.75
2 SamFi _ 0,281.>—" = 0,632
Set 100

Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thiét }(é 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:

*
Xitdm = X40-

Kg =1,56;Ky, = 1,6
Dong siéu quéa do ban dau do cac médy phét dién cung cip:
Z Sdei

1§ = K{.lgmr = Kg.—=———— = 1,56.——— = 19,3 [kA
0 0+ ldmF 03, Ueoros J3.10,5 [kA]
Dong ngan mach duy tri cac do may phat dién cung cap:
2. SamFi :
I = K. 1 =Kp.——=16.———=19,79 [kKA
amf V3. Ucpros V3.10,5 [kA]
Dong ngin mach do hé théng cung cap:
I | 5,499
_lebros _ lebros — 3,005 [KA]

[y = = =
B Xy Xs9 1,83
Tri s6 dong ngan mach tai diém N4:

Ion, = 1o +1g = 19,3 + 3,005 = 22,305 [kA]
leon, = I + Iy = 19,79 + 3,005 = 22,795 [KA]

Dong ngin mach xung kich tai N4:
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iy, = V2.Kglon, = V2. 1,822,305 =56,78[kA]

Trong do K, 1a hé ) xung kich, phu thudc vao chd ngén mach, dugc tra ¢ bang 3.2 trang 37
sach“Thiét ké Nha may dién va tram bién 4p” PGS Nguyén Hitu Khai, NXB Khoa hoc va Ky
thuat Ha Noi — 2006.Gia tri hi¢u dung cua dong ngan mach xung kich tai N4:

L, =Ton, - v 172.(Kyq-1)2=22,305 ./ 1+2.(1,8-1)2=33,68 [kA]

3.3.4.3.4 Piém ngin mach Nj:

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

X15
HT
X14 HT HT
E4 E4 X16
‘11 X4 é)@ 17 [1X25
] " x13 [1X12 X3 E4
X9 %10 X10 : X18

[1x7 []x8 [1x19 [1x19

N4 ZN4 /N4
X6 X6 X6

E)ﬁ [|§X3 i])(21 5)(21

E1 E3 E13 E13
Hinh 3.15a Hinh 3.15b Hinh 3.15¢
HT HT T
[]X25
[]X45 X47
[1Xx42 ZN4' N4’
N4 ¥ Y46

% []X43 X48
[1X43
o] Q
E134 E134 E134

Hinh 3.15d Hinh 3.15¢ Hinh 3.15f

Ttr tinh toan & diém ngan mach N1 va N2 ta co :

Xis =0,0875 X17=10,036 X18=10,326
X190 = 0,064 Xa1 = 0,0975 Xas =0,1235
Tir so d6 hinh 3.15d ta c6: ta bién d6i so dd tam giac (Xis,X19,X21) thanh sao ( Xa2,X43,X44)
X1g-X10 0,326.0,064
X42 = = = 0,04‘3
Xig + X190 + X1 0,326 + 0,064 + 0,0975
X1g. X1 0,326.0,0975

= 0,065

X = =
BT Xig + X9+ X, 0,326 + 0,064 + 0,0975
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« o XioXa 0,064.0,0975
T Xig + X9+ X, 0,326 + 0,064 + 0,0975
T so dd hinh 3.15e ta 6 :
X5 = Xp5 + X4y = 0,1235 + 0,043 = 0,1665
X46 = Xg + X440 = 0,137 + 0,013 = 0,15

Tir so @6 hinh 3.15f ta c: ta bién ddi so dd sao ( Xas,Xas,X43) thanh tam gidc  (Xa7,Xas,Xa9),
ta bo qua nhanh ndi gitra h¢ thong va E vi hai dau X49 1a dang tri

= 0,013

X, = Xoe + X +X45-X46_01665+015+O,1665.O,15_0
Vo e Xz ' 0,065

Xoo = Xua + X +X43'X46—OO65+015+0'065'0’15—03
A Xos ' 0,1665

b, Tinh toan dong ngin mach:

bé st dung duong cong tinh toan, ta qui ddi dién khéang tinh toan vé hé don vi tuong ddi dinh
mirc (Xtedm)

Y. SdmFi 3.75
=0,3.——=0,675
Seb 100
Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thiét ké phan dién trong nha may dién va
tram bi€n ap” cua PGS Nguyen Hitu Khai), ta duoc boi s6 cua thanh phan khong chu ky dong
dién ngan mach:

*
Xitdm = Xasg-

Ky = 1,45; K, = 1,53
Dong siéu qua d ban dau do cac may phat dién cung cap:
2. SamFi

1§ = K{.lgmp = Kf.—=——— = 1,45.——— = 17,94 [kA
0 0+ 1dmF 0 \/§ Ucb10,5 \/g 10’5 [ ]
Dong ngin mach duy tri cic do may phat dién cung cap:
Z Sdei .
I, = Ki,.I =Ky,.——=1,53.—— = 18,93 [kA
ame V3.Uebios V3.10,5 [A]
Dong ngan mach do hé théng cung cap:
Ibios  Lebios 5499
Iy = = = = = = 7,86 [kKA
17 Xy X47 0,7 [A]
Tri s6 dong ngan mach tai diém N:
I(’)’N,4 =1y + 1y = 17,94 + 7,86 = 25,8 [KA]

., = 1% +1y = 18,93 + 7,86 = 26,79 [KA]
Dong ngian mach xung kich tai Nj:

v, = V2.KyIpy, = V2.1,8.25.8 = 65,68 [KA]
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Trong d6 K, 1a hé sb xung kich, phu thudc vao chd ngén mach, dugc tra & bang 3.2 trang 37
sach“Thiét ké Nha méy dién va tram bién 4p” PGS Nguyén Hiru Khai, NXB Khoa hoc va Ky
thuat Ha Noi — 2006. Gia tri hiéu dung cua dong ngan mach xung kich tai Ny:

Laav, =Tonr, - v/ 142.(Kyg-1)2=25,8.4/ 1+2.(1,8-1)2=38,96 [kA]

3.3.43.5 Diém ngin mach N5, N6

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

Hinh 3.16

Vi cac may phat nhu nhau nén dong ngan mach N5 va N6 1a nhu nhau

b, Tinh toan dong ngin mach:

bé st dung duong cong tinh toan, ta qui ddi dién khéang tinh toan vé hé don vi tuong ddi dinh
mic (Xirdm)

i 2 SdmFi
Xttam = X1- —

= 0,195 75—0146
Sev 100

Tra duong 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:

Ky = 6,8;Ky, = 2,69
Dong siéu qua do ban dau do cac may phat dién cung cap:
S
6,- 2 dmFi — 6,8.
V3.Ucp1os V3.10,5

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

Z Sdei
=10 = K Igp = Ky —=—dmF 5 69, —>
Ns = TooNe dmF V3. Ucpros V3.10,5

Dong ngin mach xung kich tai N5:
ians=hing = V2. Ky Tgyr, = V2.1,91.28,04=75,74 [KA]

Iong = lon, = Ko« lamr = K = 28,04 [kA]

= 11,09 [kA]

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

Lo, =ixien,=Ton - v/ 172 (K- 1)2=28,04./152.(1,91-1)2=45,7 [KA]
3.3.4.3.6 Piém ngin mach N

a, Bién d6i so' d6 va tinh toan dién khang:
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X156 T
—+—OHT
;ﬁxu EExw - ;
E4 i Ed ? 5
I‘ o
‘Ixa
X11 . x12  [Jx11 [x18 [x12

—
3
b=
.
|
-3
%
2]
%
T
3 &
5 5
2 @

%5 %8 <& b 55 R
.%/NS sz Ldﬁxs .%w []T] X2 ixs NS X52
! ]
E2 E3 E2 E3 E23
Hinh 3.17a Hinh 3.17b Hinh 3.17¢
T HT HT
0
X50 X50
%ﬁ £ [1X50
X18 ° %18 %4 _
54 P X18
A A5 [1X56
iz NS
XeE X X57
N5' L N5 X59
X52 . ﬁxsz
E23 E23 E23
Hinh 3.17d Hinh 3.17¢ Hinh 3.17f
HT
0 HT
o) HT
[1X50
[1X65
[1X63 ZN5'
[1X60 Z NS N
N5' x T
é—:l—:l— Xe4
X66
X57 X62 61 []X61 [i
Q
E234 E234 E234
Hinh 3.17g Hinh 3.17h Hinh 3.17i

Ttr tinh toan & diém ngan mach N1 ta co
Xi16= 10,0875 X18=0,326

T so dd hinh 3.17¢ ta co:
Xso=X16+ % — 0,0875 + ‘”’2—72 =0,1235

Ta tiép tuc bién ddi so d6 tam giac ( X2,X6,X3) thanh sao( Xs1,X52,X53)
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Xg. X5 0,137.0,195

X X ¥ X, +X, 0137 +0195 + 0,195 _ »0°1
X,. X3 0,195.0,195

Ko X ¥ X, +X, 0137 +0,195+0,195 072
Xg. X, 0,137.0,195

Xss= = = 0,051

Xe +X3+X, 0,137+ 0,195+ 0,195
Tir so d6 hinh 3.17d ta c6 :
X54 = Xg + X5, = 0,128 + 0,051 = 0,179
Xs55 = X5 + X553 = 0,137 + 0,051 = 0,188
Tir so d6 hinh 3.17¢ ta c6 : ta bién d6i so dd tam giac ( X7,Xs4,Xs5) thanh sao ( Xse,Xs57,Xs5)

oo XrXss 0,128.0,179 — 0.046
6" X, + Xss + X5 0,128 40,179 + 0,188~
o XrXss 0,128.0,188 0049
7" X, + Xss + X5 0,128 40,179 + 0,188~
Xsa. X 0,179.0,188
Xgg=— 55— = 0,068

X; + X5, +Xs5 0,128+ 0,179 + 0,188
Tl so d6 hinh 3.17fta c6 :
X509 = X5g + X5, = 0,068 + 0,072 = 0,14
Ttr so d6 hinh 3.17g ta ¢6 : ta bién ddi so d6 tam giac ( Xis,Xs6,Xs9) thanh sao (Xe0,X61,X62)

% X1g-Xse 0,326.0,046 003
60 X o + Xsg + Xso 0,326 + 0,046 + 0,14
. Xi9. X5 0,326.0,14 009
1" X6 + Xeg + Xso 0,326 + 0,046 + 0,14
Xee. X 0,046.0,14
X, 56- A59 _ — 0,013

Xig + Xsg + Xso 0,326 + 0,046 + 0,14
Tir so d6 hinh 3.17h ta ¢6 :

Xe3 = Xso + Xgo = 0,1235 + 0,03 = 0,1535
Xes = Xs7 + X2 = 0,049 4+ 0,013 = 0,062

Tir so d6 hinh 3. 17itaco: ta bién ddi so d6 sao ( X63,X64,X61) thanh tam gidc ( Xes,Xe66,X67),
ta bo qua nhanh nbi giita E va hé théng vi do hai dau X7 14 dang tri

Xe3X64_ 0,1535.0,062

Xg5=Xe3 + Xos + ~22= 0,1535+0,062+=——2"% =0,32

Xe1Xe4_ 0,09.0,062

X66:X61 + X64 + — 0 09+0 062+ 01535

=0,19

b, Tinh toan dong ngin mach:

Dé str dung dudng cong tinh toan, ta qui d6i dién khang tinh toan vé hé don vi tuong ddi dinh
mic (Xgm)
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. Y. SqmFi 3.75
Xitam = Xeo- =5 = 0,19. 755 = 043

Tra dudng cong tinh toan (hinh 3.5 trang 44 sach “Thiét ké phan dién trong nha may dién va

tram bién ap” ctia PGS Nguyén Hitu Khéi), ta duoc boi s ciia thanh phan khong chu ky dong

dién ngén mach:
Ky = 2,31;Ki, = 1,95
Dong siéu quéa do ban dau do cac may phat dién cung cap:
2. SdmFi

Iy = Kg.Igmr = Kf.—=————— =2,31.——— = 28,58 [kA
0 0+ 'dmF 0 \/§ Ucb10’5 \/§ 10’5 [ ]
Dong ngin mach duy tri cac do may phét dién cung cap:
SdmFi 3.75
I = K2 Dgmp = Kg.m =1,95.——— = 24,12 [KA]
V3.Uspios v/3.10,5
Dong ngin mach do hé thong cung cép:
Lbios  Iebios 5499
Iy = — = = = = 17,18 kA
H™ Xy Xes 0,32 [kA]
Tri s6 dong ngan mach tai diém Nf:
I(')'le =1y + Iy = 28,58+ 17,18 = 45,76 [KA]

[, =l + 1y = 24,12 + 17,18 = 41,3 [KA]
Dong ngan mach xung kich tai Ni:
g’y = V2K Igy, = V2.1,8.45,76 =116,49 [KA]
Gia tri hiéu dung ciia dong ngan mach xung kich tai N§:
Laow's=Ton - v 1H2- (K- 1)2=45,76./142.(1,8-1)2=69,1 [kA]

3.3.4.3.7 Diém ngin mach Nj

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

X15 HT
HT o
X14 X16 HT
E4
X25
. X4 (1X17 E4
——70
X1 L x13 [1X12 _'ﬂs—gﬁ s
X9 X10 e
(X7 [Ix8 [1X19 '
. ZNE ZNE' —— e
X5 & X6 X20% Ax21
EX‘I Exs Lljx21 (J,I
E1 E3 E13 E13
Hinh 3.18a Hinh 3.18b Hinh 3.18¢
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HT
HT 7
[1X73
X71 4 N6'
X
X72 X69
[1X74
X20 )\
' N6'
N6
E134 E134
Hinh 3.18d Hinh 3.18e¢ Hinh 3.18f
Tir tinh toan & diém ngian mach N1 va N2 ta ¢6 :
Xi16=0,0875 X17=10,036 Xi15=10,326
X19=10,064 X20=10,0685 X21=0,0975
X25=0,1235
Tir so d6 hinh 3.18d ta c6 : ta bién d6i so dd tam giac ( Xis,X19,X21) thanh sao ( Xes,Xs9,X70)
Xig- X 0,326.0,064
Xgg = 18- 819 _ — 0,04
X8 + X109+ X531 0,326 + 0,064 + 0,0975
Xi1g- X1 0,326.0,0975
X69 = = = 0,065
Xi1g + X490 +X5; 0,326 + 0,064 + 0,0975
X19-X 0,064.0,0975
X0 et = 0,013

~ Xyg + Xq0 + X512 0,326 + 0,064 + 0,0975
Tir so d6 hinh 3.18e ta ¢ :

Xy, = Xp5+Xg=0,1235 +0,04 =0,1635

X7y = Xp0+X50=0,0685 +0,013 =0,0815

Tir so d6 hinh 3.18f ta c6 : ta bién ddi so dd sao ( X71,X72,Xe0) thanh tam gidc ( X73,X74,X7s),
ta bo qua nhanh ndi gitra h¢ thong va E vi do hai dau X7s 1a dang tri

XormXo 4 Xoo + X71.X72 01635 + 0.0815 + 0,1635.0,0815 045
R Xeo ' 0,065 o
X69:-X72 0,065.0,0815
X74=Xgo + X72 + = 0,065+ 0,0815+ ———— =0,18

X71 0,1635
b, Tinh toin dong ngin mach:

Dé sir dung duong cong tinh toan, ta qui ddi dién khang tinh toan vé hé don vi twong ddi dinh
muc (Xieam)

Sy 3.75
2 SamFi _ 0,18.2— = 0,405
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Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thiét lgé phan dién trong nha may dién va
tram bién 4p” cua PGS Nguyen Hiru Khai), ta dugc boi so cta thanh phan khong chu ky dong

dién ngén mach:
Ky = 2,48;KY = 2,05
Dong siéu quéa do ban dau do cac may phat dién cung cap:
2. SdmFi

I = K{.Igmp = K. —=—————— = 2,48.———— = 30,68 [kA
0 0+ 'dmF 0 \/§ Ucb10’5 \/§ 10’5 [ ]
Dong ngin mach duy tri cac do may phét dién cung cip:
SdmFi 3.75
17 = K2 gmp = Kg.m = 2,05.——— = 25,36 [KA]
V3. U105 v/3.10,5
Dong ngin mach do hé thong cung cép:
| | 5,499
_lebros  lebros — 12,22 [KA]

b = Xy X3 045
Tri s6 dong ngan mach tai diém N:
IE)'N,6 =1y + 1 =30,68 + 12,22 = 42,9 [kA]
I;’oN,6 = I + Iy = 25,36 + 12,22 = 37,58 [kA]
Dong ngan mach xung kich tai N&:
g, = V2K Igy, = V2.1,8.42,9=109,21 [kA]
Gia tri hiéu dung ctia dong ngan mach xung kich tai Ny :
Lyon’=Ton v 172. (K- 1)?=42,9./142.(1.8-1)2=67,78 [kA]

3.3.4.3.8 Piém ngin mach N8

a, Bién d6i so' dd va tinh toan di¢n khang:

HT
X15 HT $X16 Izle
X14
] é]
th‘s xX17 N8 []Xzs
[1X11 13 [1X12 _%374‘%‘0'54 N
X9 X10
[]X19
E)ﬂ X2 i]XS Exm X2
O
E1 E2 E3 E13 E2 E123
Hinh 3.19a Hinh 3.19b Hinh 3.19¢
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HT HT
o T HT
X25
X79 X80
[1X25  \g .
—D%—D—OE-‘J- N8
X13 X4 X77 X78
e AN X81
NS N8
B123 E1234 E1234 E1234
Hinh 3.19d Hinh 3.19¢ Hinh 3.19f Hinh 3.19¢g
Ttr tinh toan ¢ diém ngan mach N1 va N2 ta c6 :
X16=10,0875 X17=0,036 X19=0,064
X20=10,0685 X21=0,0975 X22=0,07
X25=0,1235 X26=0,134
Tir so do hinh 3.19¢ ta 6 : ta bién d6i so dd tam giac ( Xa26,X13,X4) thanh sao ( X76,X77,X7s)
X6 X 0,134.0,131
Xq = 26- 813 _ = 0,04
Xo6 + X413+ X, 0,134+ 0,131 4+ 0,195
Xy6- X4 0,134.0,195
X77 = = = 0,057
Xo6 + X413+ X, 0,134+ 0,131+ 0,195
X4 X13 0,195.0,131

= 0,056

X = =

787 Xy + X433+ X, 0,134+ 0,131 4 0,195
Tir so d6 hinh 3.19f taco :
Xq9 = Xp5+X76=0,1235 +0,04 =0,1635

Tir so d6 hinh 3.19g ta ¢6 : ta bién doi so d6 sao ( X77,X75,X79) thanh tam gidc ( Xso,Xs1,Xs2),
ta bo qua nhanh ndi gitra h¢ thong va E vi do hai dau Xs» 1a dang tri

X =Xoo + Xon + X79.X78 0.1635 + 0.056 + 0,1635.0,056 038
o e X77 ' 0,057 Y
X77.X78 0,057.0,056
Xg1=X77 + X7g + = 0,057 + 0,056 + ———— = 0,133

X79 0,1635

b, Tinh toin dong ngin mach:

Dé sir dung duong cong tinh toan, ta qui ddi dién khang tinh toan vé hé don vi twong ddi dinh
muc (Xieam)

2 Sdmpri 300

=0,133.— =04

Seb 100

Tra duong cong tinh toan (hinh 3.5 trang 44 sach “Thiét lgé phan dién trong nha may dién va
tram bién ap” cua PGS Nguyén Hitu Khai), ta dugc boi s cua thanh phan khong chu ky dong
dién ngan mach:
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Ky = 2,47; Ky, = 2,04

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

Z Sdei 300
I = Kg.1 =Ky.——=2,47.— = 40,74 [KA
0 0-!dmF — Bdvo- \/g Ucblo‘s \/§ 10’5 [ ]
Dong ngin mach duy tri cac do may phat dién cung cap:
SdmFi 300
I = K2 Iymp = K20 _LSamri_ _ 2,04.——— = 33,65 [KA]
V3. U0 v/3.10,5
Dong ngin mach do hé théng cung cap:
I I 5,499
cb10,5 _ Icbl0,5 — 14,47 [kA]

= T Xy 038
Tri s6 dong ngan mach tai diém N:
Iong = Io + Iy = 40,74 + 14,47 = 55,21 [KA]
oNg = leo + Iy = 33,65 + 14,47 = 48,12 [KA]
Dong ngan mach xung kich tai Nj:
fang = V2K Ion, = V2.1,8.55,21=140,54 [kA]
Gi4 tri hiéu dung ctia dong ngén mach xung kich tai Ny :
Loy =Long v/ 142. (K- 1)2=55,21.4/1+2.(1,8-1)2=88,36 [KA]

3.3.4.3.9 Diém ngan mach N3
Theo nguyén tic xép chong ta co: Ins=Ina+1Ins
Viy, tri ) dong ngén mach tai diém Ni:

Ions = lona + Ions = 22,305 + 28,04 = 50,345 [KA]

wN3 = leona + loons = 22,795 + 11,09 = 33,885 [kA]
Dong ngan mach xung kich tai Ni:

ixknz = Ixkna T+ ixkns = 56,78 + 75,74 = 132,52 [KA]
Gi4 tri hiéu dung ctia dong ngén mach xung kich tai Ns:

Ixkn3 = kaNg + Iyens = 33,68 + 45,7 =79,38 [kA]
3.3.4.3.10 Piém ngan mach N7:
Theo nguyén tic xép chong ta c6: In7=Ins+Ins:
Vay, tri ) dong ngén mach tai diém N7

Ion7 = lons + Ions = 28,04 + 45,76 = 73,8 [KA]

Iony = leons + loons = 11,09 + 41,3 = 52,39 [KA]
Dong ngin mach xung kich tai N7:

ixkn7 = ixkns T ixkns' = 75,74 + 116,49 = 192,23 [KA]

Gi4 tri hiéu dung ctia dong ngén mach xung kich tai N7:
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Iykn7 = kaN5'+ Lyens = 45,7+ 69,1 = 114,8 [kA]
3.3.4.3.11 Diém ngan mach N7’:
Theo nguyén tic xép chdng ta c6: In7=Ins+Ine
Vay, tri $6 dong ngén mach tai diém Ng:

Ions = lone + lone = 28,04 + 42,9 = 70,94 [KA]

Ions = leong T loong = 11,09 + 37,58 = 48,67 [KA]
Dong ngin mach xung kich tai Ng:

ixkns = ixkne + ixkng = 75,74 + 109,21 = 184,95 [KkA]
Gia tri hi€u dung ctuia dong ngén mach xung kich tai Ng :

Iykns = Ixkne + Ixkng = 45,7+ 67,78 = 113,48 [kA]
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Bang 3.3 Két qua tinh toan ngan mach ctia phuong an 2

PA | Piém Mach dién U, I I i, I,
NM
kV] [kA] [kA] [kA] [kA]
Ni Cao ap 220 4,74 4,41 12,07 7,16
N, Trung ap 110 9,18 7,52 23,37 13,86
N Ha 4p MBA 10,5 50,345 | 33,885 | 132,52 79,38
N Phén doan 10,5 22,305 | 22,795 56,78 33,68
N, Phén doan 10,5 25,8 26,79 65,68 38,96
2 | Ns May phat 10,5 28,04 11,09 75,74 45,7
N May phat 10,5 45,76 41,3 116,49 69,1
Ne May phét 10,5 28,04 11,09 75,74 45,7
N, May phat 10,5 42,9 37,58 109,21 67,78
N7 Tu ding 10,5 73,8 52,39 192,23 114,8
N’; Tu dung 10,5 70,94 48,67 184,95 | 113,48
Ns Tu dung 10,5 55,21 48,12 140,54 88,36

3.3.5. Xic dinh xung lwgng nhiét ciia dong dién ngin mach

1
[ _
By = le.dt = Bnck + Bnkek
0

- Trong do:
Bnck 12 xung lugng nhiét ciia dong ngén mach thanh phan chu ky.
Bnek = (lon)?- tea
Voi:
o Iy 1a dong dién ngin mach 6n dinh
o tq 12 dong thoi gian tvong duong thanh phan chu ky ciia dong ngan mach
tea = f(B", )
Ma: " = %
o tlathoi gian ton tai ngan mach. Trong tinh toan gan dung co thé ldy t = 0,12[s]

o Bykek 14 xung luwgng nhiét ciia dong ngian mach thanh phan khéng chu ky

SVTH: Nguyén Khic Hoai Bi GVHD: PGS.TS Ng6 Van Dudng



Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

2 _2t
Brkek = (Igo1n) - Ta <1 —e Ta)

o Vi T,1a hing sé thoi gian twong dwong cua ludi dién khi t > 0,1[s] thixeme Ta =

0 nén: Bykck = (I(,)’,01.N)2-Ta

Vé6i U> 1000V thi T, = 0,05 [s]

Tra duong cong tinh toan hinh 3.1 trang 38 sach “ Thiét ké Nha may dién va tram bién 4p” cua
PGS Nguyén Hiru Khai, Nxb. KH&KT Ha N6i-2006 ’
Bang 3.4 Xung lugng nhiét ciia dong di¢n ngan mach phuong an 2

,, Bnck Bnkek
biém Mach Ip” I B” tea
PA [kA]%s| [kA]s By
NM dién [kA] [kA] | [kA] [s]
N1 Cao 4p 4,74 4,41 1,07 | 0,025 0,49 1,12 1,61
N2 | Trung ép 9,18 7,52 1,22 0,04 2,26 4,21 6,47
N3 Ha ap 50,345 | 33,885 | 1,49 0,09 103,34 126,73 230,07
2
Phan
Ny’ 25,8 26,79 0,96 | 0,018 12,92 33,28 46,2
Doan
Ns’ | May phat | 45,76 41,3 1,11 0,03 51,17 104,7 155,87
N7 | Ty dung 73,8 52,39 1,41 0,08 219,58 | 272,322 | 491,902
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CHUONG 4. TINH TOAN SO SANH KINH TE - KY THUAT CHON
PHUONG AN TOI UU

4.1. TINH TOAN CHI TIEU KINH TE
4.1.1. Cac chi tiéu danh gia
Muc dich cta chuong nay 13 tinh todn so sanh cac phuong an vé mat kinh té dé tir d6 lya

chon ra phuong an vira dam bao tinh k¥ thudt vira thoa méan tiéu chi kinh té nhét. Dé so sanh vé
mat kinh té gitta hai phuong &n ta quan tam dén :

—  Vbn dau tu
— Chi phi van hanh hang nim
4.1.2. Chon cac dai lwgng co ban
Vén dau tu ctia mot phuong an duge tinh theo cong thic sau
V=V3g + Vrppp
Trong do
—  Vg: vbn dau tu may bién ap duoc xac dinh theo cong thirc
Vg =2XKg.Vp
+ Kg: hé sb xét dén lap dit va van chuyén may bién ap
+ Vg : tién mua may bién ap
Hé s6 K ta tra theo bang 4.1 sach T hié'tNké' Nha may dién va Tram bién dp- NXB Khoa Hoc va
Ky thudt Ha Noi - 2006 ciia PGS. Nguyen Hiru Khai
Ta c6 bang gia may bién ap duogc lua chon trong 2 phuong an la
Bang 4.1 Gia thanh cua may bién ap

) Sdm Gia thanh
Loai may bién ap Ks
[MVA] [VND]
ATJUTH 250 30.10° 1,3
TALL 80 8.10° 1,5
ATAUTH 160 15.10° 1,4

— VTPPP : von dau tu xay dung thiét bi phan phi
Vrepp = X ni. Vrpppi
+ ni : s6 mach cap dién ap i

+ Vpppi : gia thanh mbi mach TBPP cap dién ap i
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Bang 4.2 Gia ctuia khang dién phan doan

Iom (kA) Gia (VND)
3 150.10°
4 190.10°

4.1.3.  Chi phi vin hanh hing nim

Chi phi van hanh cta cac phuong an duoc tinh theo cong thire sau :
P=Px+Pp+ Py

— Pk : tién khiu hao hing nim vé von dau tu va stra chita 10n [d/nim]

_ a%V

100

+ a : dinh murc khau hao % , léy a = 8,4% ( dua vao bang 4.2 trang 52 sach Thiét ké Nha
mdy dién va Tram bién dp — NXB Khoa hoc va K§ thuat Ha Noi — 2006 ctiia PGS.Nguyén
Hiru Khai )

+V : von dau tu cia mot phuong an

k

— Pp : chi phi phuc vu thiét bi stra chita thudng xuyén va tién luong cong nhan dong/nim).

Chi phi nay tao nén mot phan khong dang ké so véi tong chi phi san xuat, mat khac nd
cling khac nhau it gitra cac phuong an so sanh nén khi danh gia hiéu qua kinh t€ ctia phuong an
c6 thé bo qua chi phi nay.

— Pt : chi phi do t6n that dién ning hang nim trong may bién ap
Py = B.AA
+ B : gia thanh trung binh dién nang trong HTD, ldy B = 600 dong/kWh

+ AA : ton that dién nang hang nim trong may bién 4p [kWh]
4.2. CHON MAY CAT DIEN VA DAO CACHLY
4.2.1. Diéu kién chon va kiém tra may cit va dao cach ly
a) May cat
% Piéu kién chon:
— bién ap dinh muc: Uismmc > Umang
— Dong dién dinh muc: lammce > Ieb
—  Dong cit dinh mc: I, > I'n
% Kiém tra:
—  Kiém tra 6n dinh dong: lsdaa > Ixk
—  Kiém tra 6n dinh nhiét: . tan > Bx
b) Dao cach ly:
% Diéu kién chon:
— bién ap dinh mac: Usmper > Umang
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— Dong dién dinh muc: Iymper > Lep
% Kiém tra:
—  Kiém tra 6n dinh dong: lodaa > Ixk
—  Kiém tra 6n dinh nhiét: . tan > Bn
4.2.2. Tinh dong dién cudng birc va chon may cat, dao cach ly cho phwong an 1
4.2.2.1. Cac mach phia cao ap 220 kV:
a) Duong day lién lac voi hé thong :

Sthmax _ _ _89,71
2vV3.Ugmec  2V3.220

T = =0,12 [kA]

Trong d6: Stmax : 14 cong sudt thira 16n nhit nha may phat vé hé thong.
Ieb=2. Ip: =2.0,12 = 0,24 [kA]
b) DPuong day kép phu tai :

_— Sgtmax . Pgtmax . 40 — 0.062 KA
O V3 Ugme  2V3 Cos@UCUgme  2V3.085.220 [kA]
Ieo = 2. Te = 2. 0,062 = 0,124 [kA]

¢) Mach cao ap may bién p lién lac B1, B2

1 Scmax__ 47,06 _
Ibt_z'\/i.Udmc 220 000 [KA]

Dong cudng burc tinh theo kha nang qua tai cua MBA:

_ K§tSdme _ 1,2.250
V3.Ugme  V3.220

Lo = 0,787 [KA]

d) Thanh gop cap dién 4p cao:
Dong binh thuong:
Iy = max{l,} = 0,12 [KA]
Dong cudng buc:
I, = max{l,} = 0,787 [KA]
> Két luan: so sanh dong cudng b trong cac truong hop trén, chon dong cudng birc
I, = 0,787 [kA] d¢€ chon khi cu di¢n cho mach 220 kV
4.2.2.2. Cac mach phia trung ap 110 kV:
a) Duong day don phu tai :

D
Pptmax 10

T = V3 .Cos@UT.Ugmt N v/3.0,8.110 = 0,066 [kA]
b) Puong day kép phu tai :
K
Ty = ——— Bimax 30 _ 0,098 [kA]

2v/3.Cos@UT.Ugmt T 2V3.08110
Lo = 2. It = 2.0,098 = 0,196 [kA]
¢) Mach trung ap may bién ap lién lac B1, B2 :
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Stmax 100
Ibt = = = 0’
2v/3Up  2v3.110

Dong cudng birc duoc tinh sy ¢d mot may bién ap lién lac va phu tai ¢ trung ap 16n
nhat:

26[kA]

_ SUTmax _ 100 _
ICb_ﬁ.Ume_\E.no_O’szs [kA]

d) Thanh gop cap dién 4p trung :
Dong binh thuong:

Iy = max{l,} = 0,26 [KA]
Dong cudng birc:

I, = max{l,} = 0,525 [KA]

> Két luan: so sanh dong cudng buc trong cac truong hop trén, chon dong cudng birc
I, = 0,525 [kA] d¢€ chon khi cu di¢n cho mach 110 kV
4.2.2.3. Cac mach phia ha ap 10,5kV

a) Mach ha 4p may bién ap lién lac B1,B2 :
=4,04 [kA]

SHmax _ _ 147,06
2vV3.Ugmu  2V3.10,5

Ine =

Ly = K3f-Kcl.SdmB1  1,2.0,5.250
cb V3 Udmn V3.10,5

= 8,25 [KA]

b) Mach dau cyc may phat :

SdmF _ 75
vV3.Ugmu V3.10,5

Lo = 1,05. TIne = 1,05.4,12 = 4,326 [kA]
¢) Mach phan doan :

Ine = I2%=1,28 [kA]'

Ib = [P=2.81 [kAT?
d) Mach tu dung :

Std Fi 0,05.75
g = Stdmaxki _ ~ 0,21 [kA
bt \/E.Ude \/§.10’5 ’ [ ]

Ieb = 1,05. I = 1,05.0,21 = 0,2205 [kA]
e) Thanh gop cap dién 4p may phat

To = = 4,12 [kA]

Dong binh thuong:

Iy = max{l,} = 4,04 [KA]
Dong cudng birc:

I, = max{l} = 8,25 [KA]

!: Dong dién binh thudng qua khang duoc tinh & chuong 2 myc 2.4.2.1
2: Dong dién cudng birc qua khang dugc tinh 6 chuong 2 myc 2.4.2.1
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birc

ong cudng

\

4

» Keét luan: so sanh dong cudng buc trong cac truong hop trén, chon d

"

I.p = 8,25 [kA] dé chon khi cu dién cho mach 10,5 kV

’

-

ay ca

t va dao cach ly

4

Chon m

4.2.2.4.

Bang 4.3 Loai va thong s6 mdy cat ctia phuong an 1

THONG SO TINH TOAN THONG SO PINH MUC
7%”%% % MW?% Udm Leb N Lk W\-O%WW Uim | Iim | Lam | Isaa | Inh/tnh jmmwg
TOAN | Mach | KV | [KA] | [kA] | [kA] cit | [KVI | [A] | [kA] | [kA] | [kA/s]
Cao ap BB b-
vBa | N 220 | 0,787 | 4,986 | 12,69 220- 220 | 2000 | 31,5 | 80 | 31,53 | 600.10°
31,5/2000
Trung
ip N2 | 110 | 0525 [ 9,593 | 2442 | P21 110 | 2000 | 40 | 102 | 403 | 475.10°
MBA
Ha &p MI - 10 - 6
MBA | N3 10,5 | 8,08 | 68,18 | 177,92 | 900011800 | 10 | 9000 | 90 | 300 | 70/10 | 450.10
Phan MIT - 10 -
N4 | 10,5 | 2,81 | 40,14 | 102,18 | 3200 - 10 | 3200 | 45 | 120 | 45/4 | 200.10°
doan 45Y3
Tu MI - 10 - 6
ding N7 | 10,5 |0,2205 | 96,24 | 249,25 | ;o0 oo 10| 5000 | 105 | 300 | 70/10 | 275.10
May < MI - 10 — 6
ohat N5 10,5 | 4,326 | 68,384 | 17524 | 0 oo 10| 5000 | 105 | 300 | 70/10 | 275.10
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Bang 4.4 Loai va thong s6 dao cach ly cta phuong an 1

THONG SO TiNH

f THONG SO PINH MUC
TOAN
. GIA
MACH | DIEM U I I LOAIDAO | U L I Lon/t [VND]
TiNH NG AN dm cb xk g dm dm odd nh/ lnh
, [kV] [kA] [kA] | CACHLY | [kV] | [A] | [kA] | [kA/s]
TOAN | MACH
Cao ap PH/I- p
N1 220 0,787 | 12,69 220 [ 800 80 | 19,6/10 | 550.10
MBA 220T/800
Trung
PJIH/I-110- s
ap N2 110 0,525 | 24,42 600 110 | 600 80 12/10 | 325.10
MBA
Ha ap PBK-
N3 10,5 8,08 | 177,92 20 |[12500| 320 | 125/4 | 850.10°
MBA 20/12500
Phan PJIB-
N4 10,5 2,81 | 102,18 10 | 3000 | 140 | 50/10 | 250.10°
doan 10/3000
Tu PBK-
. N7 10,5 |0,2205 | 249,25 20 | 6000 | 250 75/10 | 500.10°
dung 20/6000
May PBK- 6
; NS5’ 10,5 | 4,326 | 175,24 10 [ 5000 | 200 70/10 | 375.10
phat 100/5000

SVTH: Nguyén Khéc Hoai Bi

GVHD: PGS.TS Ng6 Van Dudng

76




Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

4.2.3. Tinh dong dién cudng birc va chon may cit, dao cach ly cho phwong an 2
4.2.3.1.  Cac mach phia cao ap 220 kV:
a) Duong day kép lién lac voi hé thong :

Sthmax _ _ _89,71
2vV3.Ugmec  2V3.220

Ibt = = 0912 [kA]

Trong d6: Stmmax : 14 cong sut thira 16n nhit nha may phat vé hé thong.
Ieb=2. Ipt =2.0,12 = 0,24 [kA]
b) DPuong day kép phu tai :

o= —ptmas____ Pomax %0 _ 06 1]
bt 2vV3.Ugmec 2V3.Cos@UCUgmc  2v3.0,85.220 ’

Ieb = 2. It =2. 0,062 = 0,124 [kA]
¢) Mach cao 4p may bién 4p lién lac B1, B2:

1 Scmax _ 4706 _
Ibt_z'\/E.UdmC 213 .220 0,06 [kA]

Dong cudng birc tinh theo kha nang qua tai cia MBA:

_ K&iSame _ 1,2.160
V3.Ugmc  V3.220

T = 0,504 [kA]

d) Thanh gop cap dién ap cao :
Dong binh thuong:
Iy = max{l,} = 0,12 [KA]
Dong cudng buec:
I, = max{l.,} = 0,504 [KA]

> Két luan: so sanh dong cudng buc trong cac truong hop trén, chon dong cudng birc
Isp, = 0,504 [KA] d€ chon khi cy dién cho mach 220 kV
4.2.3.2. Cac mach phia trung ap 110 kV:

a) DPuong day don phu tai :

Jo=—tBmax 10 400
SN Cos@UT.Ugr V3.08110 [kA]
b) Puong day kép phu tai :
K
[ = ———Bimax 00,098 [KA]

2v/3.Cos@UT.UgmT S .0,8.110

Ieb =2. It = 2.0,098 = 0,196 [kA]

¢) Mach trung ap may bién ap lién lac B1, B2 :
I, = STmax _ 28,75

2v/3U;  2v3.110

Truong hop sy ¢d mot may bién ap ty ngiu lién lac B1(B2):

= 0,075 [KA]

[, = KgtscSdmB1 __ 1,2.160
cb V3Ur V3.110

= 1,01 [KA]
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d) Mach ndi bo F4-B3 :

S S 75 — e

dmF4 = “tdF4max 4

o _ = 0,37 [kA

bt V3Up V3.110 A
Jup = LOSSAME _ 10575 _ ) 413y

© V3.Ugmr V3.110
¢) Thanh gop cap dién 4p trung :
Dong binh thuong:
Iy = max{l,} = 0,37 [KA]
Dong cudng birc:
Iop, = max{I,} = 1,01 [KA]

> Két luan: so sanh dong cudng buc trong cac truong hop trén, chon dong cudng birc
Isp, = 1,01 [KA] dé chon khi cu dién cho mach 110 kV
4.2.3.3.  Cac mach phia ha ap 10,5kV

a) Mach ha 4p may bién ap lién lac B1,B2 :
SHmax _ 75,81
2V3.Ugmu  2v3.105

To = =2,08 [kA]

Lo = K3§.Kcl.SdmB1  1,2.0,5.160
cb V3 .Udmn V3.10,5

— 528 [kA]

b) Mach dau cyc may phat :

SdmF _ 75
vV3.Ugmu V3.10,5

Ieb = 1,05. Inc = 1,05.4,12 = 4,33 [kA]
¢) DPuong day cua phu tai

vt = =4,12 [kA]

- Puong day don
S tmax 10
L., = P = = 0,65 KA
7 V3.Uy +/3.10,5.0,85 (Al
- Duong day kép

2'V3.Uy 2.4/3.10,5.0,85
Iep = 2.Ipe = 2.0,65 = 1,3 [KA]
d) Mach phan doan :
Ine = IR%= 1,05 [KA]?
Lo = I=3.3 [kA]*

e) Mach nbi tir may bién ap B3 dén S

0,65 [KA]

3 : Dong dién binh thuong qua khang duoc tinh & chuong 2 myc 2.4.3.1
4: Dong dién cudng bure qua khang duoc tinh ¢ chuong 2 muc 2.4.3.1
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S ) 75 —5%.75
I, = dmF4 tdF4max _ 0 = 3,92 [kA]
V3. Updqm V3.10,5

1,05.S4mrs 1,05.75
Iy = = =43

V3.Upgqm  V3.10,5

f) Mach tu dung :
StdmaxFi _ 0,05.75
V3.Udmu V3.105

Ieb = 1,05. Ine = 1,05.0,21 = 0,2205 [kA]
g) Thanh gop cap dién ap may phat

3 [kA]

Ibt = 0321 [kA]

Dong binh thuong:

Iy = max{l,} = 4,12 [KA]
Dong cudng buec:

I, = max{l} = 5,28 [KA]

> Két luan: so sanh dong cudng buc trong cac truong hop trén, chon dong cudng birc
Iep = 5,28 [kA] d¢€ chon khi cu dién cho mach 10,5 kV
4.2.34. Chon may cit va dao cach ly
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Bang 4.5 Loai va théng s mdy cét ctia phuong an 2

| THONG SO TINH TOAN THONG SO PINH MUC
MACH | PIEM LOAI GIA
4 < Udm Ieb I~ Txk I Udm Tdm Team | Isda | Inh/tnh
TINH | NGAN MAY [VND]
TOAN | MACH [kV]| [kA] | [KA] | [kA] CAT [kV] | [A] | [kA] | [KA] | [KA/s]
, BB b-
Cao 4p 6
vpa | NL 220 | 0,504 | 474 | 12,07 220- 220 12000 | 31,5| 80 | 31,5/3 | 600.10
31,5/2000
Trung
ip N2 | 110 | 1,01 | 918 | 2337 | BBY-U10-146 10000 1 40 | 102 | 403 |475.10°
40/2000
MBA
Ha 4 MIT- 10 —
a4b | N3 10,5 | 528 150345(132,52 1 5000— | 10 | 5600 | 63 | 170 | 64/4 |275.10°
MBA
63Y3
Phin MIT - 10 -
N4' | 10,5| 33 | 258 | 65,68 | 4000 - 10 | 4000 | 45 | 120 | 45/4 |200.10°
doan
45Y3
Tu MT - 10 - 6
ding N7 | 10,5]0,2205 | 738 | 192,23 | (o0 a0 | 10| 5000 | 105 | 300 | 70/10 | 275.10
May _ MT - 10 - ]
ohi NS' | 10,5 | 4,326 | 45,76 | 11649 | o0 1o | 10| 5000 | 105 | 300 | 70/10 | 275.10
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Bang 4.6 Loai va thong s6 dao cach ly caa phuong an 2

THONG SO TiNH . ) ,
, THONG SO PINH MUC
TOAN
) GIA
MACH | DIEM U, I I LOAIDAO | U I I I [VND]
TiNH NG AN dm cb xk g dm dm odd nh/tnh
, [kV] [kA] [kKA] CACHLY | [kV] [A] | [kA] | [kA/s]
TOAN | MACH
Cao ap PJIH/I- 6
N1 220 0,504 | 12,07 220 600 60 | 12/10 | 400.10
MBA 22011/600
Trung
, 3PJ13- ]
ap N2 110 1,01 23,37 110 | 2000 | 100 | 40/3 | 350.10
110/2000
MBA
Ha ap PBK- 6
N3 10,5 5,28 | 132,52 20 6000 | 250 [ 75/10 | 500.10
MBA 20/6000
Phan PBP-
N4' 10,5 3,3 65,68 10 4000 | 85 71/4 | 325.10°
doan 10/4000
Tu PBK-
. N7 10,5 10,2205 | 192,23 10 3000 | 200 | 65/10 | 300.10°
dung 10/3000
May PBK-
; N'5 10,5 4,326 | 116,49 10 5000 | 200 | 70/10 | 375.10°
phat 10/5000
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4.3. TINH TOAN CU THE CHO TUNG PHUONG AN

4.3.1. Phuwonganl

1

220kV

0]

|
1

5_

i

L]

111 110kV

T

+

gm
| iy

|

Td1 g

4.3.1.1. Von dau tw

®,

% Chi phi méy bién ap :

i Lpd |

K3

Td3 Td4

F3

Hinh 4.1 So d6 ndi dién chinh phuong 4n 1

Phuong an 1 str dung 2 méy bién ap ty ngdu. Do d6 chi phi dau tw mua méy bién ap 1a :

®,

— Phia 220kV :

+ Co 8 may cat bao gdm: 2 may cat & 2 may bién ap tu ngau, 4 may cat duong day, 1
may cdat vong , 1 may cdt noi

+ (€029 dao cachly

Ve1 =3 Kg.Vp=2.1,3.30.10° = 78.10° [VND]
% Chi phi may cat va dao cach ly :

Vay chi phi mua may cét va dao cach ly phia 220kV 1a :
Vi =8.600.10° + 29. 550.10° = 20,75.10° [VND]
— Phia 110kV :

+ C6 10 may cat bao gbm : 2 may cit may ¢ may bién 4p tu ngau, 6 may cit duong

day, 1 may cét ndi va 1 may cit vong

+ (€637 dao céach ly

Vay chi phi mua may cét va dao cach ly phia 110KV :
V2 =10.475.10° + 37. 325.10°= 16,775.10° [VND]

— Phia 10,5kV :
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+ Co 14 may cit bao gém : 2 may cit ha ap may bién ap, 4 may cét ty dung, 4 may
cat dau cuc may phat va 4 may cat mach vong

Vmcios = 2.450.10°+ 4.275.10° + 4.275.10° + 4.200.10° = 3,9.10° [VND]

+ (€6 20 dao cach ly bao gdm : 4 dao cach ly ha 4p may bién 4p, 4 dao cach ly tu
dung, 4 dao cach ly dau cuc may phat, 8 dao cach ly mach vong.

VbeLios = 4.850.10° + 4.500.10° + 4.375.10° + 8.250.10° = 8,9.10° [VND]
+ (6 4 khang dién phan doan
Vkp = 4.150.10% = 600.10° [VND]
Vay chi phi mua may cat, dao cach ly, khang dién phan doan phia 10,5k V:
V3= Vwmcios + Vberios + Vie = 3,9.10° + 8,9.10° + 600.10°
=13,4.10° [VND]
Téng chi phi mua may cit ,dao cach ly, khang dién 1a :
Vrgpp = Vi+V2+V3 =20,75.10° +16,775.10° + 13,4.10° =50,925.10°[VND]
> Nhu vy vén dau tu cho phuong an 1 1a :
Viy = Vg1 + Vrepr = 78.10° + 50,925.10° = 128,925.10° [VND]
4.3.1.2. Chi phi van hanh hang nam
Chi phi khau hao hang nam vé von dau tu va stra chira 16n :

_a%Viy  8,4.128925.10°
T 100

~10,83.10° [VND]

Chi phi do ton that hing nam :
P:=.AA =600.3209436,24 = 1925661744 [VND]
Vay chi phi van hanh hang nam :
Py =P+ P =10,83.10° + 1925661744 = 12,75566.10° [VND]
4.3.1.3.  Chi phi tinh toan
Chi phi tinh toan cho phuong an 1 :
Ci =Pi + agm.Vrr1 = 12,75566.10° +0,15. 123,325.10° = 31,25.10° [VND]
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4.3.2. Phuong an 2

] 1 220kv ! ] P I h10kv
;a}_u‘iﬁt’ib L}—iﬁja—gyima
0 o VW

/\\\" /“\\) P

! \I ) [E] \I \I 1 ] \j : |
-~ —
1 ] ) —Y ] a
Call ol
lf r , \L N (A
T, T &) Taz3 - Td4
F1 F2 F3 F4

Hinh 4.2 So d6 ndi dién chinh phuong an 2
4.32.1.  Vén diu tw

% Chi phi méy bién ap :
Phuong an 2 st dung 2 may bién ap tu ngau 1 may bién ap ba pha hai cudn day ndi bo
phia trung ap. Do d6 chi phi dau tu mua may bién ap 1a :
Vi2 =Y Kg.Vp=2.1,4.15.10° +1,5.8.10° = 54.10° [VND]
% Chi phi may cit va dao cach ly :
— Phia 220kV :

+ Co 8 may cit bao gom: 2 may cit & 2 may bién ap tu ngau, 4 may cit duong day, 1
may cat vong , 1 may cat nbi

+ (€029 dao cachly
Vay chi phi mua may cét va dao cach ly phia 220kV 1a :
Vi =8.600.10°+29. 400.10° = 16,4.10° [VND]
— Phia 110kV :

+ Co 11 may cit bao gom 2 may cit may 0 may bién ap tu ngau 1 may cit may bién
ap ndi bo, 6 may cit duong day, 1 may cit nbi va 1 may cat vong

+ (€641 dao cach ly
Vay chi phi mua méy cat va dao cach ly phia 110kV :
V2= 11.475.10°+ 41. 350.10° = 19,575.10° [VND]
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— Phia 10,5kV :

+ (€6 11 méy cét bao gdm : 2 mdy cét ha 4p may bién 4p, 4 may cat tr dung, 3 may

cit ddu cuc may phat va 2 may cat phan doan

Vmcios =2.275.10%+4.275.10° + 3.275.10° + 2.200.10° = 2,875.10° [VND]

+ €6 15 dao cach ly bao goém : 4 dao cach ly ha a4p may bién ap, 4 dao cach ly tu

dung, 3 dao cach ly ddu cuc may phat, 4 dao cach ly mach vong.
Vpcrios = 4.500.10° + 4.300.10° + 3.375.10° + 4.325.10° = 5,625.10° [VND]
+ (o6 2 khang di¢én phan doan
Vkp = 2. 190.10°=380.10° [VND]
Vay chi phi mua may cit, dao cach ly, khang dién phan doan phia 10,5k V:
V3 = Vmcios + VbeLios + Vip = 2,875.10%+ 5,625.10° + 380.10°
= 8,88.10° [VND]
Téng chi phi mua may cit ,dao cach ly, khang dién 1a :
Vreer = Vi+Vo+V3 = 16,4.10° +19,575.10° + 8,88.10°
= 44,855.10° [VND]
> Nhu vy von dau tu cho phuong 4n 2 1a :
Vay = V2 + Vrepp = 54.10° +44,855.10° = 98,855.10° [VND]
4.3.2.2. Chi phi van hanh hang nam

Chi phi khau hao hang nam vé von dau tu va sura chira 16n :

_a%V,y  8,4.98,855.10°
£~ 100 100

=8.,3.10° [VND]
Chi phi do ton that hing nam :

P:=B.AA =600.4618879,326 = 2771327596 [VND]
Vay chi phi van hanh hang nam :

P, =Px+P;=8,3.10° +2771327596 = 11,07.10° [VND]
4.3.2.3.  Chi phi tinh toan
Chi phi tinh toan cho phuong an 2 :
C2=P> + agm. Voy = 11,07.10° + 0,15.94,455.10° =25,24.10° [VND]

4.3.3. Luwa chon phuwong an toi wu

Bang 4.7 Céc chi phi tinh toan cua 2 phuong an

. Vén dau tu Chi phi van hanh Chi phi tinh todn
Phuong an
[VND] [VND] [VND]
1 128,925.10° 12,75566.10° 31,25.10°
2 98,855.10° 11,07.10° 25,24.10°
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V& mit k¥ thuat ca 2 phuong an déu co:

- Tinh dam bao cung cip dién lic lam viéc binh thudng ciing nhu khi su ¢b
- Tinh linh hoat trong van hanh

- Tinh an toan cho ngudi va thiét bi

e V& mit kinh té tir bang trén ta thiy duoc :

- Phuongan 2 ¢ vbn dau tu, chi phi van hanh nho6 hon phuong an 1 va chi phi tinh toan
thap hon vay phuong an 2 kinh té hon

> Két luan : phuong an 2 t6i wu hon phuong an 1 nén ta chon phwong an 2 lam so d6 ndi dién
chinh
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CHUONG 5. CHON KHIi CU PIEN VA CAC PHAN TU CO DONG PIEN
CHAY QUA

5.1. PIEU KIEN CHUNG.
Khi cy dién va cac phan tir c6 dong dién chay qua dugc chon theo cac diéu khién chung nhur
sau:
- Kiéu (loai)
— bDién 4p dinh mirc
— Dong dién lam viéc cudng buc
— Kiém tra diéu kién 6n dinh dong va diéu kién 6n dinh nhiét cua khi cu dién
— Ngoai ra d6i voi mdi khi cy dién hay phan tir c6 dong dién chay qua c6 nhiing diéu kién
riéng ctia nd, doi hoi khi tinh chon can thod man nhirng dicu kién riéng nay
5.1.1. Khi cu dién
Loai khi cu di¢n dugc chon phai phu hop véi diéu kién khi hau noi dat né 1am viéc nhu
trong nha hay ngoai troi. Ngoai ra khi chon loai khi cu dién cling can quan tdm vé mat kinh té
va k¥ thudt cua n6.
a. Pién ap.
Khi cu dién phai chiu dugc khi l[am viéc lau dai dbi voi dién ap dinh muc cua thiét bi va cling
c6 thé chiu dugc trong mat thoi gian nao do dudi tac dung cua dién ap.
Diéu kién khi chon khi cu dién vé dién ap nhu sau:
UdeCB = Udmmang
Trong d6: Ugmmang: 12 dién ap dinh muc ciia mang.
b. Dong dién lam viéc.
Céc khi cu dién va cac phan c6 dong dién chay qua can phai dam bao diéu kién phat néng
khi 1am vigc.
IlvdeCB = Ilvcb
Trong do: Iiyamkcp: Dong dién lam viéc dinh murc cua khi cu dién.
Livep: Dong dién lam viéc cudng birc cua KCD
c. Kiém tra 6n dinh dong.

Khi xay ra ngin mach, khi cy dién va cac phan tir 6 dong dién chay qua phai sinh ra nhiing
xung dong 16n do dong ngan mach phat sinh ra lyc dién dong.

Diéu kién kiém tra: Isgq = I

d. Kiém tra 6n dinh nhiét.
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Nhiét ~d© khi cu dién va day dan qué cao c6 !:hé lam chq chung bi héng. Vi vay khi cu dién
va day dan phai quy dinh nhiét d¢ cho phép. B¢ dam bao on dinh nhiét thi nhiét d cua ching
khong dugc vuot qua tri so cho phép.

Diéu kién kiém tra.
By = Byt
Trong do:
By: Xung lwgng dién ciia dong ngan mach , Bn= (Inh)>.tan
Byrr: La dong nhiét tinh todn dong ngan mach.

Igm > 1000A thi khong can kiém tra didu kién 6n dinh nhiét.
5.2. SO PO TiNH TOAN

j ? j | 220kv TJ J j h10kv
— H P - ¥ ¥ — ¥ = HFH = H
AN AR IAER R ALLRALEN
SN IR I
ol 1 [ [ [ ] T I 0 Y Y
~
?r’-i-“‘,81 =T :f(_:‘;f: B3
T T
I I
J ‘j g ) J [ i [IJ X T .
| o | ) M \
\ ]_]H K]l/, H qj O\QCH D ﬁ ¢
L A L @ .
W (@) T\Lz ) iz & O N
F1 F2 F3 F4

Hinh 5.1 So d6 ndi dién chinh cta phuong 4n 2

5.3. CHON MAY CAT VA DAO CACHLY:

(7)‘ chuong 4, ta da tinh chon may cit va dao cach ly cho cac cap dién ap. Khi chon ta dya
vao dicu kién di¢n ap, dong di¢n va 6n dinh nhiét nén cac diéu kién da théa man

Doi voi diéu kign On dinh nhiét, mdy cit va dao cach ly da chon néu c6 dong dién dinh
murc tir 1000A tr¢ 1én thi khong can kiém tra di€u kién nay. May cat va dao cach ly c6 dong
dién dinh muc nho hon 1000A thi ki€ém tra lai 6n dinh nhiét, ta kiém tra dao cach ly phia cao
ap 220kV : (Inn)*.tan=122.10=1440 > Bx=1,8
5.4. CHON THANH GOP, THANH DAN VA CAP PIEN LUC CAP DIEN AP
5.4.1. Cac mach cip dién 4p may phat 10,5kV:
5.4.1.1. Chon thanh goép cip dién 4p may phat 10,5kV:
a, Piéu kién chon
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Ta chon thanh c~15n clig bang dong, :ciét dién hinh mang nhdm muc dich giam hiéu tng mat
ngoai. Thanh dan dugc chon theo dicu kién phat nong lau dai cho phép:

I
> cb

I
® =K, K,

Trong do:

Iep 12 dong dién cho phép cua thanh dan sau khi da qui d6i vé diéu kién lam
viée thuc té.

K 1a h¢ s6 higu chinh theo nhiét d moi truong, tra sach "Thiét ké phan di¢n trongnha
may dién va tram bién ap" cua PGS Nguyén Hitu Khai, véi nhi¢t o moi truong 35°C thi Ky =
0.9.

K> 1a hé s hiéu ung gﬁn, chon thanh dan cung hinh méng nén K, = 0,95.

Ta c6 IJ5MF = 528 [KA]

ch
I, =
P =K, K,

ILSMF 5,28

I, = =
®=K,K, 009.0095

= 6,18 [KA]

Vay ta chon thanh gdép c6 cac thong scf) sau ’
Béang 5.1 Thong so0 cua thanh gép cap dién ap may phat

Dong di¢n
) . » Momen tré khang o . cho phép
Kich thudc (mm) Tiét 3 Momen quan tinh (cm®) .
. (cm?) cd 2 thanh
dién 1
(A)
cuc -
,. | Mot thanh Hai Mot thanh i
(mm?) Hai thanh
H b c r thanh
Wix | Wyy Jxx Jyy Jyo-yo
Wyo-yo
150 |65 |7 10 | 1785 74 14,7 | 167 560 68 1260 7000
| |
_\‘ \ ] _\'l
\—.-——7\
rﬁ i 'r
X 1 P X
S |
I | I
oty I ——
¥i Yo yi
2,
h ! :
Hinh 5.2: Tiét dién mit cit thanh dan hinh mang
5.1 TMF dong dién cudng birc duge tinh & chwong 4 myc 4.2.3.3
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b, Kiém tra 6n dinh nhiét

Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:

_ VB

Schon = Sm1n T
Trong do:
Schon: 12 tiét dién cua thanh dan can kiém tra on dinh nhiét.

Smin 14 tiét dién nho nhit ma thanh din 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 bﬁng déng nén Cey =
171 A?s mm?

Sinin = 1 = Y2007 10° = 88,7 [mm?]

Schon = 2.1785 = 3570 [mm?] > 88,7 [mm?]
Vay thanh dan d3 chon thoa man diéu kién on dinh nhiét.
¢, Kiém tra 6n dinh dong

Kiém tra 6n dinh dong bang phuong phap don gian hoa. Theo phuong phap nay, ta coi
nhip thanh dan (phan thanh dan gilia 2 str gan nhau) c6 chiéu dai I}, khi ngan mach thanh dan
chiu tdc dong cua 1 luc khong 601 F1 va bang lyc cuc dai khi ngin mach 3 pha tinh voi pha
gitta. Mdi thanh dan hinh mang gdm 2 thanh dan hinh chir U ghép lai véi nhau, nén tmg suét
trong thanh din gdm 2 phan 8, va §,. Ta co:

8¢ = 81 + 8, [kG/cm?]
Trong do:
01 : 12 Gmg suét do dong dién giira cac pha tac dong v6i nhau sinh ra.
0, : 1a ing suat do dong dién trong 2 thanh dan cung pha tic dong voi nhau sinh ra.
Xac dinh &;:

— Luyec dién dong gitra cac pha sinh ra:
1
F, = 1,8.1072. ;1 i®2[kG]

Trong do:
i® : 1a dong dién xung kich khi ngin mach 3 pha [kA] (tai diém N-)
a :lakhoang cach giira cac thanh dan, chon a =40 cm

l; :1a chiéu dai cta 1 nhip thanh dén, chon 1; = 180 cm

2 180

=F, = 1,8.1072. 11 i®2 =1,810"222 132,52 2 = 1422,49 [kG]

—  Momen udn tac dung 1én thanh dan khi s6 nhip 16n hon 2:

M, =2 igl - “22'1409'180 = 25604,82 [KG. cm]

— Momen udn cta thanh dan:
— — 3
Wi = Wyo_yo = 167 cm
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— Ung suét trong thanh dan §; duéi tac dong cia momen udn M;:

0

= Mu _ 256082 _ 153,32 [KG /em?]
W, 167

Xac dinh §,:
—  Luyc tac dong trén 1 don vi chiéu dai cua thanh dan (1cm).
f, = 0,51.1072.2.i® [kG]
Trong do:
h : 14 chiéu cao thanh dan (h = 15 cm)
f, = 0.51-10‘2-%-1(3),2(1( = 0,51.10-2.%. 132,522 = 5,97 [kG]

Dé mg sudt giam trén thanh din 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 ti€p co chicu dai l,.

FZ - fz. 12
—  Momen udn tac dong 1én thanh dan:
Fol, .03
M, = 22 =22 [kG.cm]
12 12

—  Momen chdng ubn cua tiét dién ngang thanh dan:
W, = Wy_y, = 14,7 [cm?]

Ung suét trong vat liéu thanh dan do f2 sinh ra:

5 _ M _ f,.13 :5,97.1802
27w, 12w, 12.14,7

= 1096,53[kG /cm?]
—  Pbiéu kién 6n dinh dong cta thanh dan 1a:
8yt = 81 + 6, < 6¢p
Trong do: 8cp: laumg suét cho phép cua vat liéu lam thanh dén.
Ddi v6i dong 8., = 1400 [kG /em]
8w =8, +8, =153,32 +1096,53 = 1249,85 [ kG/cm?] < 8cp
Vay ta khong can dat thém miéng dém vao gitta 2 sit ma van dam bao diéu kién 6n dinh dong.
d, Kiém tra on dinh dong ciia thanh din khi cé xét dén dao dong
Tan sd riéng ctia thanh dan c6 hinh dang bat ki dugc xac dinh nhu sau:

3,56 |E.J.106
fo=222 [2=—
12 S.y

Trong do:
1: 1a @6 dai thanh dan giita 2 st gan nhau 1 = 100cm
E: 1a modul dan hoi ciia vat liéu thanh dan, thanh din bang dong

E=1,1.10° [kG/cm?]
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J: 1a momen quan tinh cta tiét dién thanh dan ddi véi truc thang goc va phuong ubn (J

= Jyoyo = 1260 cm?)

v: 1a khdi luong riéng cua vat liéu 1am thanh dan (y = 8,93 g/cm?)
S: tiét dién ngang ctia thanh dan (S = 2.1785 = 3570 mm? =35,7 cm?)

3,56

3,56

1,1.106.1260.10°

Twr dé ta co: f,. = 2

E.J. 106
| Sy

©1002°

|

35,7.8,93

= 742,29 [Hz]

Ta thay tan s0 dao dong riéng f; = 742,29 Hz nam ngoai khoang (45-55) Hz va (90-100) Hz
nén dicu kién 6n dinh dong khi c¢6 xét dén dao dong riéng dugc

Vay thanh gop di chon thoa mén cac diéu kién kiém tra.

5.4.1.2.
may phat

a, Pieu kién chon

Chon thanh din tir ddu cwe may phat F1, F2, F3 dén thanh gop cip dién ap

Ta chon thanh dan cung béng déng, tiét dién hinh mang. Thanh dan duoc chon theo diéu kién
phat nong 1au dai cho phép: ta c6 IN" = 4,33 [kA]®

I
o > cb
Kl .KZ
IMF
cb

[

4,33

I, > =
® =K, K, 0,9.0,95

= 5,06 [kA]

Vay ta chon thanh gop co cac thong sé sau

Bang 5.2 Thong sb thanh dan cap dién 4p may phat

Dong dién
. . > Momen tr¢ khang o 4 cho phép
Kich thugc (mm) Tiét 3 Momen quan tinh (cm®) .
. (cm?) ca 2 thanh
dién 1
(A)
cuc - p ~
,. | Mot thanh Hai Mot thanh i
(mm~) Hai thanh
H b c r thanh
Wix | Wyy Jxx Jyy Jyo-yo
Wyo-yo
125 |55 [ 6,5 |10 | 1370 50 9,5 100 290,3 36,7 625 5500
b, Kiém tra 6n dinh nhiét
Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:
B
Sch(_)n = Smin = ﬂ
Trong do:
Schon: 12 tiét dién ctia thanh dan can kiém tra 6n dinh nhiét.
6. dong dién cudng birc duoc tinh & chuong 4 muc 4.2.3.3
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Smin 12 tiét dién nho nhit ma thanh dan c6 thé chiu dung duoc khi thanh dan xay ra ngin
mach.

C:lahésd phu thudc vao vat liéu 1am thanh dan, ta chon thanh dan lam béng déng nén Cey =
171 A%s mm?

_ JBns/ _ V13881
C - .

S . =
min 171

Schon = 2 -1370 = 2740 [mm?] > 68,9 [mm?]

103 = 68,9 [mm?]

Viy thanh dan d3 chon théa man diéu kién 6n dinh nhiét.
¢, Kiém tra on dinh dong

Madi thanh din hinh méng gém 2 thanh dan hinh chir U ghép lai v6i nhau, nén ting suat
trong thanh dan gom 2 phan &, va §,. Ta co:

8tt = 81 + 82 [kG/sz]
Xac dinh 8;:

— Luc dién dong gitra c4c pha sinh ra:
1
F, = 1,8.1072. ;1 i®2[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

2 100

=F, = 1,8.10‘2.1;1.1(3))2(1( =1,8107%.-.116,49% = 610,65 [kG]

—  Momen uén tac dung 1én thanh dan khi s6 nhip 16n hon 2:
__F1l; _ 610,65.100

M, = 1= = 6106,5 [KG. cm]

10 10

— Momen udn cua thanh dan:

Wy = Wyo_yo = 100 cm®

— Ung suit trong thanh dan 8, dudi tic dong ciia momen uén M;:

M 6106,5
81 =4t = "joe = 61,065 [kGlem’ ]

Xéc dinh §,:
—  Luyc tac dong trén 1 don vi chiéu dai cua thanh dan (1cm).
21 .32
f, =0,51.107%.. i®4 [kG]
Trong do:
h : 12 chiéu cao thanh din (h = 12,5 cm)

1 1
f, = 0,51.10‘2.H.i(3)ik = 0’51'10_2'ﬁ' 116,492 = 5,54 [kG]

Dé tng suit giam trén thanh dan nguoi ta dit cac miéng dém cach nhau 1 khoang 1, trong
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khoang gitra 2 sir lién ké nhau cua 1 pha. Luc tic dong 1én doan thanh din giita 2 miéng dém
lién ti€p co chicu dai lo.

FZ = fz. 12
— Momen udn tac dong 1én thanh din:
Fol,  f£13
M, = 2z _ 22 [kG.cm]
12 12

Momen chdng udn cua tiét dién ngang thanh dén:

W, = Wy_y = 9,5 [cm?]

Ung suét trong vat liéu thanh dan do f2 sinh ra:

M,  f,15 _ 5541002

Tw, 12w, 12.9,5

8, = 485,96 [kG/cm?]

— Piéu kién 6n dinh dong cua thanh dan la:
8t =81 + 8, < 8¢p
Trong do: 8cp: lating suat cho phép cua vt liéu 1am thanh dan.
Doi v6i dong 8, = 1400 Kg/cm
8t = 81 + 8, = 61,065 + 485,96 = 547,025 < &,
Vay ta khong can dit thém miéng dém vao gitta 2 sir ma van dam béo diéu kién 6n dinh dong.
d, Kiém tra on dinh dong ciia thanh dén khi cé xét dén dao dong

Tan so riéng cta thanh dan c6 hinh dang bat ki dugc xac dinh nhu sau:
f = 3,56 |E.J.10°
r— 2z Sy

1: 12 6 dai thanh dan cua 1 nhip thanh dan

Trong do:

E: 1a modul dan héi ciia vat liéu thanh dan, thanh din bang dong
E=1,1.10° (Kg/cm?)

J: 1a momen quén tinh cua tiét dién thanh dén ddi véi truc thang goc va phuong uén (J
= Jyo-yo = 625 cm?).

y: 12 khéi lugng riéng cia vat liéu lam thanh dan (y = 8,93 g/cm?)
S: tiét dién ngang cta thanh dan (S = 2.13,70 = 27,4 cm?)

L ) 3,56 |[E.J.10° 3,56 [1,1.106.625.10°
Trdétacod: f, = 7 Sy =100%" 574893 = 596,74 [Hz]

Ta thay tan s6 dao dong riéng f; = 596,74 Hz ndm ngoai khodng (45-55) Hz va (90-100) Hz nén
dieu kién 6n dinh dong khi c6 xét dén dao dong riéng dugc

Vay thanh gop di chon thoa mén cac diéu kién kiém tra.
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5.4.1.3.

B1, B2:

Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

1. Doan trong nha

a, Dieu kién chon

kién phat nong lau dai cho phép: ta c6 [

|

|

Vay ta chon thanh gop c6 cac thong s6 sau o
Bang 5.3 Thong so thanh dan cap dién ap may phat

Thanh dén tir thanh gép cip dién ap may phat dén ha ap may bién ap lién lac

Ta chon thanh dan ctng bang ddng, tiét dién hinh mang. Thanh dan dugc chon theodiéu
MBA _

ch
>
P =K, K,

IMBA
cb

=528 [KAT

Dong di¢n
. ) = Momen tré khang L 4 cho phép
Kich thudc (mm) Tiét 3 Momen quan tinh (cm®) ]
A (cm) ca 2 thanh
di¢én 1
(A)
cuc .
,. | Mot thanh Hai Mot thanh i
(mm?~) Hai thanh
H b |c r W W thanh ] ] |
X-X y-y Wyo_yo X-X y-y yo-yo
150 |65 |7 10 | 1785 |74 14,7 | 167 560 68 1260 7000

b, Kiém tra 6n dinh nhiét

Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:

_ B

Sch(_)n = Smin T

Trong do:

Schon: 1a ti€t di€n ctia thanh dan can kiém tra 6n dinh nhiét.

Smin 14 tiét dién nho nhat ma thanh dan c6 thé chiu dung dugc khi thanh dan xay ra ngén
mach.

C:lahésd phu thudc vao vat liéu 1am thanh dan, ta chon thanh dan lam béng déng nén Cey =

171

Vay thanh dn d3 chon théa man diéu kién 6n dinh nhiét.

A%s mm?

Smin -

Schon = 2 -1785 = 3570 [mm?] > 88,7 [mm?]

C

_ BNz _ 230,07
171

¢, Kiém tra on dinh dong

.103 = 88,7 [mm?]

M&i thanh din hinh mang gém 2 thanh dan hinh chir U ghép lai v6i nhau, nén tng suét

7
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trong thanh dan gdm 2 phan &, va §,. Ta c6:
Ot = 61 + 6, [kG/ecm2]
Xac dinh §;:
— Luc dién dong gitra cac pha sinh ra:
F, = 1,8.10‘2.1;1.1(3),2(1( [kG]
Trong do:
i®) : 1a dong dién xung kich khi ngin mach 3 pha (kA) (tai diém N3)
a :lakhoang cach giita cac thanh dan, chon a = 40 cm
1; :1achiéu dai coa 1 nhip thanh dan, chon 1; = 100 cm
SuyraF; = 1,8.10‘2.1;1.1(3))2(1{ = 1,8.10‘2.%. 132,522 = 790,27 [KG]

— Momen udn tac dung 1én thanh dan khi sé nhip 16n hon 2:

M, = Figl = 790’212'100 = 7902,7 [kG.cm]

—  Momen udn ctia thanh dan:

Wi = Wyo_yo = 167 [ cm?]

— Ung suét trong thanh dén 8, dudi tac dong clia momen udén M;:

§, = \D/ATl = 227 = 47,32 [kGlem® ]

Xac dinh §,:

— Luyec tac dong trén 1 don vi chiéu dai cua thanh dan (lcm).
f, = 05110722 i [kG]

Trong do:

h : 12 chiéu cao thanh din (h = 15 cm)

1 1
£, = 0,51.10-2.H.i<3)§k = 051.107% —.132,52% = 597 [kG]

Dé tig suat giam trén thanh dan nguoi ta dit cac miéng dém cach nhau 1 khoang 1, trong
khoang gitra 2 st lién k€ nhau cua 1 pha. Lyc tdc dong 1én doan thanh dan gitta 2 miéng dém
lién tiép co chiéu dai L.

FZ = fz. 12
—  Momen uén tac dong 1én thanh dan:

F,.1 f,.13
M, = 202 _ 22 [kG.cm]
12 12

—  Momen chdng ubn cua tiét dién ngang thanh dan:
W, = Wy_, = 14,7 [cm?]

— Ung suét trong vat liéu thanh dan do f2 sinh ra:
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5, =Mz _ f,13 _ 597.1002
27w, 12w, | 12147

= 338,44 [kG/cm2]
— Diéu kién 6n dinh dong cta thanh dan la:
8t =81 +8; <6

Trong do: 8cp: lating sudt cho phép cua vit liéu 1am thanh dan.
Doi v6i dong 8¢, = 1400 [kG/em]

8¢t = 81 + 6, = 47,32 + 338,44 = 385,76 < §
Vay 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 cia thanh din khi cé xét dén dao dong
Tan s6 riéng cua thanh dan c6 hinh dang bat ki duoc xéac dinh nhu sau:

3,56 [EJ.106
fo=3
12 Sy

Trong do:
1: 14 d6 dai thanh din cua 1 nhip thanh dan
E: 1a modul dan hdi cua vat liéu thanh din, thanh dan bfmg déng
E =1,1.10° [kG/cm?]

J: 1 momen quén tinh ca tiét dién thanh din ddi voi truc thang goc va phuong udn (J
= Jyo-yo = 1260 cm*).

y: 12 khéi lugng riéng cta vat liéu lam thanh dan (y = 8,93 g/cm?)
S: tiét dién ngang ctia thanh dan (S = 2.17,85 = 35,7 cm?)

o 3,56 [E.J.106 3,56 [1,1.106.1260.106
Twdotaco: f. = 7 Sy =1002" 357893 = 742,29 [Hz]

Ta théy tan S(A’)7 dao dong riéng fr = 742,29 Hz nam ngoai khoang (45-55) Hz va (90-100) Hz
nén diéu kién 6n dinh dong khi c6 xét dén dao dong riéng duoc

Vay thanh gép da chon théa méan cac diéu kién kiém tra.

2. Doan ngoai troi ) o )
Day dan tir dau cuc phat F4 dén ha &p MBA B3 ta chon day dan mém giong nhu loai nay

a, Pieu kién chon

Ta chon day din mém theo diéu kién phat nong lau dai cho phép: ta c6 INBA = 528 [kA]®
I
Icp > cb
K, .K,
Iy 5,28

S -
®=K,K, 09.1

+ Ta chon bo day dan gom 5 day AC-700/86 c6 dong cho phép 1a: I, = 5.1220 =6100 A; d =
36,2 mm.

8 :Dong dién cudng birc duoc tinh ¢ chuong 4 muc 4.2.3.3
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b, Kiém tra 6n dinh nhiét
Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:
VB

C

Schon = Sm1n
Trong do:
Schon: 12 tiét dién cua thanh dan can kiém tra on dinh nhiét.

Smin 14 tiét dién nho nhit ma thanh dan c6 thé chiu dung dugc khi thanh dan xay ra ngén
mach.

C:1ahésd phu thudc vao vat liéu lam thanh dan, ta chon thanh dan 1am béng nhom nén C=

88 A%s mm?

Spnin = Y2 = Y27 103 = 172,36 [mm?]

Schon = 700 [mm?] > 172,36 [mm?]

Vay day din d3 chon théa mén diéu kién 6n dinh nhiét.
5.4.1.4. Chon cap cho phu tii dia phuwong
O day ta chi chon mot phﬁn cap dan tir thanh gop cap dién 4p may phat ra ngoai nha
may. Ta chon cép cach dién bang gidy, 161 nhom.
a, Pi¢u kién chon:

Tiét dién cta day dan duoc chon theo mat do dong dién lam viéc kinh té:

Trong do:
It 1a dong dién lam viéc binh thuong cia mach dién.

Jie 1a mat d¢ dong dién kinh té phu thudc vao Tmax.

Tinay = Somextt — 2omaxh o (94,12.6 +105,88.4 + 117,64.8 + 82,35.6)=7519 (h)
Tra sach tai liéu huéng dan trang 56 dbi véi cap cach dién bang cao su, 16i nhom thi ta chon Ji
=1,2 (A/mm?)
+ Pdi v6i dudng day kép:
Pmax.103 20.103
It =3 V3.Ugmcos@  2+43.10,5.0,85 = 646,89 [A]
Sie = 2t = 22989 _ 539 075 [mm?]

Jkt

+ Péi v6i dudng day don:

Pmax.103 10.103
Ipt = ax = = 646,89 [A]
V3.Ugm.cosq@  +/3.10,5.0,85
Ipt _ 646,89

Skt = = 539,075 [mm?]

Jkt 1,2
Theo kinh nghiém thi S, = 150 mm?thi sé cap kinh t& dwoc xac dinh boi

sk 539,075
NK = b = 59978 3¢
bt ™ 450 © 150 ’
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Sk 539,075 _3

150 150 ’

Vay déi véi duong day kép, chon 4 soi cap nhom thoi lam viée song song; d(f)i vOi duong day
don ta cling chon 4 soi cdp nhom thoi lam viée song song. Tra sach ““Thiét ké phan dién trong
nha may dién va tram bién ap ** ctia PGS Nguyén Hiru Khai, cap nhom tiét dién 150 mm?co
Lep =355 [A]

b. Kiém tra cap theo diéu kién phat néng lau dai:

b _
th -

+ Kiém tra diéu kién phat nong cua cap khi 1am viéc binh thuong:

Diéu kién chon: Ky K. Iep = It
Trong do:
Ki - 12 hé s6 hiéu chinh khi nhiét d6 moi truong khac véi qui dinh (do khong hi¢u

chinh theo nhiét d6 nén K; =1)

K> : 1a hé s xét dén hiéu tmg gan khi c6 nhiéu cap lam viéc song song, khi s cap
tang thi K, giam (sd cap 1am viéc song song bang 3 nén Kz = 0,9)

-Déi vé6i day kép:

K. Ky Iep = 1.0,9.4.355 = 1278 [A ] > I, = 646,89 [A]
-Déi v6i day don:

K. Ky Iep = 1.0,9.4.355 = 1278 [A ] > I, = 646,89 [A]
Vay cap da chon thoa mén diéu kién phat nong khi lam viéc binh thudng.
+ Kiém tra diéu kién phat nong khi 1am viéc cudng birc

Ta chi kiém tra dudong day kép vi khi sy cd dudng day don thi dudng diy don
s& mat dién nhu sau:

sc 1'
th.ICp 21,
Trong do:
KZ? 1a hé sb mang tai cho phép cua cap khi sy c¢d, duge xac dinh theo hé sb

mang tai lac binh thuong ctia cap KZ‘;—I— 100 nhu sau:

cp

e Ky=13 néu K, < 80%

e Ky=10 néu K, > 80%
Hé sb mang tai lac binh thuong cua cap:

64689

Iy
Ky =-2.100 =
I, 1278

.100 = 50,62 %
Do d6: K3§=1,3
K31l = 1,3.1278 = 1661,4 [A] > L, = 2.646,89 = 1293,78 A
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Vay cap da chon thoa man di€u kién phat néng khi lam vi¢c cudng burc.
c. Kiém tra di€u kién on dinh nhiét ciia cap:

Diéu kién nay s& duoc kiém tra sau khi chon khang dién duong day.
5.4.2. Cac mach phia trung ap 110kV :

5.4.2.1. Chon thanh gép cip 110KV :
_ Chon thanh din mém lam thanh dan cho thiét bj ngoai troi. N6 thudng lam mot ddy dan xodn
bang nhom 151 thép
Ta c6 dong lam viéc cudng birc cua trung ap 1a : I, = 1,01 [KA]
Ta chon thanh din mém theo diéu kién phat nong cho phép:
Iep > Ly
Trong do :

I’cp : 1a dong dién cho phép cua thanh dan sau khi da qui ddi vé diéu kién lam véc thuc
te

I’Cp = Kl.KZ.Icp
Véi: K; 12 hé s6 hiéu chinh theo nhiét d6 méi truong chon K= 0,9

K> 13 hé sb hiéu ung gﬁn, chon Ky, =1

, I
I cp = Kl.K2.Icp Z I(;b = ICp 2 chlb;z

1,01

lep = 557 = 1,12 [KA]

Chon day nhom 15i thép c6 cac thong s6 sau ]
Bang 5.4 Thong so thanh gop cap dién ap trung

Dong dién
Tiét dién S6 liéu tinh toan phu tai cho
chuén phép,A
nhom Tiét dién mm? Duong kinh, mm bién trd ‘
- — Dat ngoai
thép - ) Mot chiéu =
Nhom Thép Day dan Loi thép . troi
khi 20°C
700/86 687 85,9 36,2 12 0,042 1220

1. Kiém tra diéu kién 6n dinh nhiét khi ng’fm mach
Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:

_ VB

Sch(_)n = Smin 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.

%: Dong dién cudng birc duoc tinh ¢ chuong 4 muc 4.2.3.2
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C : 13 hé sb phu thudc vao vat liéu 1am thanh dAn, ta chon thanh din 1am bang nhém nén C
=88 AY/2s /mm?

Smin = 12 = T22.10% = 28,9 [mm?]

Schon = 687 [mm?] > 29,9 [mm?]
Vay day dan da chon thoa mén diéu kién 6n dinh nhiét.
2. Kiém tra diéu kién phat sinh ving quang
Pé dam bao khong phat sinh vang quang thi: Uyq> Udam= 110kV
Trong do:
Uyq: 12 dién ap t&i han dé phat sinh vang quang
Uyq= 84.m.r.1g§

m: hé sb xét toi bé mat nhin cua day dan, chon m = 0,95
r: ban kinh day dan r = g = % =18,1 [mm]= 1,81 [cm]
a: khoang cach gitta cac truc day dan a = 300 [cm]

Thay vao cong thure trén ta c6 :

Uyg=84.0,95.1,81.1g> = 320,57 [kV]

Ta thay Uyq > Udm = 110kV thoa mén
Vay day dan da chon lam thanh gép 110kV thoa mén diéu kién ton that vang quang
5.4.2.2.  Chon day dan tir trung ap may bien ap lién lac dén thanh gop trung ap
110kV:
Ta chon thanh dAn mém theo diéu kién phat néng 1au dai cho phép :
Pep= Ieb
Trong do :
I’cp : 1a dong dién cho phép ciia thanh dan sau khi da qui d6i vé diéu kién lam véc thuc té
Iep=Ki.Ka.Iep
Véi: K1 1a hé s6 hiéu chinh theo nhiét do moi truong chon K= 0,9
K> 14 hé sb hiéu tng gan, chon K, = 1
Tac6 I, = 1,01 [kA] 1°

, I
1 cp— K; .K2-Icp > ch = Icp => chiz

1,01

Icp Zm: 1,12 [kA]

Chon day nhom 15 thép ¢ cac thong sb sau :

1" Dong dién cudng biic duge tinh ¢ chuong 4 muc 4.2.3.2
SVTH: Nguyén Khac Hoai Bi GVHD: PGS.TS Ng6 Van Dudng 101



Tinh todn , thiét ké phdn dién trong nha méay Nhiét dién ngung hoi

Bang 5.5 Thong s6 day dan cip dién ap trung

Dong dién
Tiét dién S liéu tinh toan phu tai cho
chuan phép,A
nhom Tiét dién mm? Puong kinh, mm bién tr& 5 )
- — Dat ngoai
thép ~ o Mot chiéu =
Nhom Thép Day dan Loi thép 0 tro1
khi 20°C
700/86 687 85,9 36,2 12 0,042 1220

Kiém tra trong tu nhu kiém tra voi thanh gop 110kV
5.4.3. Cac mach phia cao ap 220KV :

5.4.3.1. Chon thanh gép cip 220KV :

Chon thanh dan mém lam thanh dan cho thiét bi ngoai troi. N6 thuong lam mot day dén xoan

bang nhom 15 thép
Ta c6 dong lam viéc cudng burc cua trung 4p 1a : I, = 0,504 [KA]!!
Ta chon thanh din mém theo diéu kién phat nong cho phép:
Pep= Lep

Trong do :

I’cp : 1a dong dién cho phép cia thanh dan sau khi da qui doi vé diéu kién 1am véc thyc té

I’Cp = Kl.KZ.Icp
Véi: Ki 14 hé s6 hiéu chinh theo nhiét d6 mai truong chon K= 0,9

K> 12 hé sb hiéu ung gﬁn, chon Ky =1

— Ich
I’cp - Kl .KZ.Icp 2 ch = ICp 2 K1.K2

0,504
lep = o1 0,56 [kA]
Chon day nhom 15i thép co cac thong s6 sau : )
Bang 5.6 Thong s6 thanh gép cap dién ap cao

Dong dién
Tiét dién S liéu tinh toan phu tai cho
chuén phép,A
nhom Tiét dién mm? Puong kinh, mm Dién tré 5 N
- — bat ngoai
thép . ) o o Mot chiéu N
Nhoém Thép Day dan Lai thép 0 trol
khi 20"C
240/32 244 31,7 21,6 7,2 0,118 610
1. Kiém tra diéu kién on dinh nhiét khi ngén mach
''': Dong dién cudng bic duoc tinh & chuong 4 myc 4.2.3.1
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Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:

_ &

Schon = Smin T C

Trong do:

Schon: 1a ti€t di€n cua thanh dan can kiém tra on dinh nhiét.

Smin  : 12 tiét dién nho nhat ma thanh dan c6 thé chiu dung duoc khi thanh din xay ra

ngan mach.

C:lahésd phu thudc vao vat liéu 1am thanh dan, ta chon thanh dan lam béng nhom nén C

=88 AY/2s /mm?

103 = 15,24 [mm?]

Smin C

Schon = 244 [mm?] > 15,24 [mm?]

88 '

Vay day din d3 chon théa mén diéu kién 6n dinh nhiét.
2. Kiém tra diéu kién phét sinh ving quang
Pé dam bao khong phat sinh vang quang thi: Uyq> Udgm=220kV
Trong do:
Uyq: 1 dién ap toi han dé phét sinh vang quang

Uyq= 84.m.r.1g§

m: hé sb xét toi bé mat nhin cua day dan, chon m = 0,95

a: khoang cach giira cac tryc day dan a = 550 [cm]
Thay vao cong thirc trén ta co :

Uvg= 84.0,95.1,08.1gfi0‘; = 233,29 [kV]

Ta thdy Uyq > Uam = 220kV thoa méan
Vay day dan di chon 1am thanh gép 220kV thoa man diéu kién ton that ving quang

5.4.3.2.  Chon diy din tir cao ap may bién ap lién lac dén thanh gop cao ap 220KV:

Ta chon thanh din mém theo diéu kién phat nong 1au dai cho phép :
Pep = Ieb
Trong do :
I’cp : 1a dong dién cho phép ciia thanh dan sau khi da qui doi vé diéu kién lam véc thuc té
Iep=Ki1.Ka.Iep

V&i: Kj 14 hé s6 hiéu chinh theo nhiét dd moi truong chon K= 0,9
K> 12 hé sb hiéu ung gén, chon Ky =1
Ta ¢6 Iep= 0,504 [kA]'?

' : Dong dién cudng biic dugc tinh & chuong 4 muc 4.2.3.1
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> Ieh

Pep=Ki.Kadep 2 Ieo = lep =77~

0,504

lep =5 = 0,56[kA]

Chon day nhém 15 thép c¢6 cac thong sd sau : o
Bang 5.7 Thong s6 day dan cap dién ap cao

Dong dién
Tiét dién S liéu tinh toan phu tai cho
chuin phép,A
nhom Tiét dién mm? Puong kinh, mm bién tr& 5 )
- — Dat ngoai
thép N ) M0oGt chiéu =
Nhém Thép Day dan Lai thép _ troi
khi 20°C
240/32 244 31,7 21,6 7,2 0,118 610

Kiém tra twong tu nhu kiém tra v6i thanh gop 220kV vi Lo, gidng nhau
5.4.3.3.  Chon day din lién lac véi h¢ thong
Tiét dién cua day dan duoc chon theo mat do dong dién lam viéc kinh té:

Iyt

Skt = E
Trong do:
Ie 12 dong dién lam viéc binh thuong cua mach dién.
Jit 12 mat d¢ dong dién kinh té, phu thudc vao Tmax.

Ta c6 Tmax= 4500 [h]

Tra bang 5.3 trang 56 sach “ Thiét ké nha may dién va tram bién ap — Nguyén Hitu Khai”

dbi voi day nhom 16i thép thi Jie = 1,1 [A/mm?]
Dbi voi day kép da tinh & chuong 4 ta ¢6 Ine = 0,12 [kA]

_ Iyt _0,12.103

Tkt 1,1

Chon day nhom 181 thép c6 cac thong sé sau: )
Bang 5.8 Thong s6 day dan phu tai cap dién &p cao

=109,1 mm?

Viy : Skt

Dong dién
Tiét dién S liéu tinh toan phu tai cho
chuén phep,A
nhom Tiét dién mm? DPuong kinh, mm bién tré 5 N
- — Dat ngoai
thép ~ . Mot chiéu =
Nhom Thép Day dan Lo1 thép . trol
khi 20°C
185/128 187 128 23,1 14,7 0,155 510
1. Kiém tra diéu kién phat nong 1au dai
Iepb _ 2012
lep 257Kz~ 091 0,26 [kA]
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Ta co Iy =510 [A] > 260[A]
Vay day dan da chon thoa man diéu kién phat nong lau dai
2. Kiém tra diéu kién 6n dinh nhiét khi ngan mach
Tiét dién nho nhat dam bao 6n dinh nhiét cia cp dién ap 220kV
_ vBn

Sch()n = Smin ~C

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 : 13 hé sb phu thudc vao vat liéu 1am thanh dén, ta chon thanh din lam bang nhom
nén C = 88 AY/2s /mm?

= 8 — Y8 403 = 15,25 [mm?]

Smin = vt
Schon = 187 [mm?] > 15,25 [mm?]
Vay ddy dan da chon thoa mén diéu kién 6n dinh nhiét.

3. Kiém tra diéu kién phat sinh ving quang
Dé dam bao khong phat sinh vang quang thi: Uyq > Ugm=220kV
Trong do:

Uyq: 12 dién ap t&i han dé phat sinh vang quang

Uyg= 84.m.r.lg§

m: hé s6 xét toi bé mat nhin cua day dan, chon m = 0,95

r: ban kinh day dén r = g =22 = 11,55 [mm] = 1,155[cm]

a: khoang céch giita cac truc day dan a = 550 [cm]
Thay vao cong thtrc trén ta c6 :

Usg=84.0,95.1,155 1= = 246,81[kV]

Ta thiy Uyq > Udm = 220kV thoa man
Vay day dan da chon 1am thanh gép 220kV théa méan diéu kién ton that ving quang
5.5. CHON SU CACH PIEN

St dugc chon dung dé gitr cac day dan tran. Do d6 st phai chiu dugc dién ap 16n nhat
c6 the dat 1én day dan, phai chiu dugc tac dong va nhiét ctia dong dién khi lam vi¢c lau dai ciing
nhu khi ngan mach. Pong thoi chiu dugc tac dong cua moi truong lam viéc.

5.5.1. Chon sir treo cho mach 220kV
Dién ap phong dién ctia chudi sir ti 1¢ v6i sd dia va duoc tinh:
Uy=n.Ex.H

Trong d6: n la so dia cach dién trong chudi stir
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Ev 1a cuong do dién truong phong di€n mat ngoai trung binh [kV/cm]
Diéu kién chon str: Eu > Uganb

Hay : Uy = KUganb , 1y K=1,1

1J1-Uqanb
Euw.H

Ta chon loai str [1-45 ¢6 Ex= 2,15 [kV/cm] ,H =170 [mm)]
Déi voi dién ap 220kV

Vay so0 dia stt dugc chon : n >

220
Uqanb= 3.Up= 3. ﬁ = 381 [kV]

S6 lugng bat s dugc chon

1,1.381
~ 2,15.17

= 11,46 [bat]
Tir @6 ta chon 12 bat
) Con d6i voi chudi st & ot néo, do chudi s1'1’ phai lam viéc foi mot tai trong co gidi 1on nén

s0 lugng bat sir tang thém 2 bat. Vay ta chon so lugng bat st cap dién ap 220 [kV] 1a 14 bat
5.5.2.  Chon sir treo cho mach 110kV

bién 4p phong dién cua chudi st ti 18 véi sb dia va dugc tinh:

Ue=n.Ev.H
Trong d6: n 1a s6 dia cach dién trong chudi sir
Eu 1a cuong d6 dién truong phong dién mat ngoai trung binh [kV/cm]
biéu kién chon stt: Ey > Uganb
Hay : Uy = KUganb , 1dy K=1,1

1,1.Uganp
Eu.H

Ta chon loai str [1-45 ¢6 Ex= 2,15 [kV/cm] ,H = 170 [mm]
Déi v6i dién ap 110kV

Vay s0 dia stt dugc chon : n >

110
Ugano = 3.Up=3. 7= = 203,22 [kV]

S6 lugng bat st dugc chon

1,1.203,22
2,15.17

— 6,16 [bat]

Tir d6 ta chon 7 [bat]
~ Con dbi voi chudi st & ¢t néo, do chudi st phai lam viéc v6i mot tai trong co gisi 16n nén
sO lugng bat sir tang thém 2 bat. Vay ta chon s6 lugng bat st cap dién ap 110 [kV] 1a 9 bat
5.5.3. Chon sit cho mach cip dién ap may phat 10,5kV

5.5.3.1.  Diéu kién chon va kiém tra
- St d& duoc chon theo céc diéu kién sau:
+  Vitridat : Dat trong nha hay ngoai troi.

+ Loai st : Sur 46, st xuyén, su treo
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+ Diénép * Uams = Udm mang
+ Kiém tra diéu kién 6n dinh dong:
Fie < Fep = 0,6.Fpps

Trong do:

+  F¢p: Luc cho phép tac dong 1én dau st [kG]

+  Fpps: Luc pha hoai dinh muc [kG]

+ Fy: Luc tinh toan dang tri qui d6i vé dau su.
Véi:

H_,—F H+E
H T

Ftt = Fl' H

F;: La luc tinh toan trén khoang vuot cua thanh dan [kG].
5.5.3.2.  Sur do thanh gép cap dién 4p may phat
- Taco: Fi=1422,49 [kG]"
h =150 [mm]

- Dya vao Phu luc VII/trang 252 TLTK [1] ta chon loai st dit trong nha c6 cac thong s6 nhu
sau:

Bang 5.9 Thong sb st d& thanh gop cap dién ap may phat

Dién ap [kV] Luc pha hoai nho .
. . o Chiéu cao

Loai st D . nhat khi udn tinh

Binh mitc uy tri o trang G [mm]

' thai kho [kG]
O®P-10-4250KBY3 10 47 4250 230
R HI H+E +£
- Vay: Ftt = Fl; = Fsz = 14‘22,4‘9 . 2302 = 1886,65 [kG]

Fep = 0,6.Fpps = 0,6.4250 = 2550 [kG]
- Ta thy: Fy; < F¢, nén thda man yéu ciu 6n dinh dong.
5.5.3.3. Sir d& thanh dén tir diu cuc may phat dén thanh gop 10,5 kV
- Tacé: Fi=610,65 [kG]™
h =125 [mm]

- Dya vao Phu luc VII/trang 252 TLTK [1] ta chon loai str dat trong nha c6 céac thong s6 nhu
sau:

3 Puge tinh ¢ muc 5.4.1.1
4 Puoc tinh & myc 5.4.1.2
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Bang 5.10 Thong s st & thanh dan tir dau cuc may phat dén thanh gop 10,5kV

bién ap [kV] Luc ph4a hoai nho N
) , o Chiéu cao
Loai sur ., .. | nhat khi udn tinh
. | Duy tri ¢ trang thai [mm]
Dinh muc Kho [kG]
ODP-10-2000Y3 10 47 2000 134
n HI H+E +£

- Vay: Fy = F1-§ = Fl'TZ = 610,65. 1342 = 895,47 [kG]

Fep = 0,6.Fpps = 0,6.2000 = 1200 [KG]
- Ta thdy: Fy < F.p, => thda man yéu cau 6n dinh dong.
5.5.3.4. Chon sir cho thanh dan tir thanh gop cap dién ap may phat den may bien ap
lién lac
1. St d& phan di trong nha
-Tacod: Fi=790,27 [kG]¥
h = 150[mm]

- Dya vao Phu luc VIl/trang 252 TLTk [1] ta chon loai sir dat trong nha c6 cac thong s6 nhu
sau:
Bang 5.11 Thong sd st d& thanh dan tir thanh gop 10.5kV dénMBA lién lac

bién 4p [kV] Luc phd hoai a
. . B . | Chiéu cao
Loai str nho nhat khi

DBinh mtrc¢ |Duy tri 6 trang thai khd | yén tinh [kG] [mm]

O®P-10-2000KBY3 10 47 2000 235
h 150
R H’ H+— =7

- Vay: Fy = F1-§ = Fl.TZ = 790,27 . 2352 = 1042 [kG]

Fep = 0,6.Fphs = 0,6.2000 = 1200 [KG]
- Ta thdy: Fy; < F., => tha man yéu ciu n dinh dng.
2. Chon sir xuyén twong
- Thanh dan tir thanh gop cap dién ap may phat dén ha ap may l:’)ié'n ap lién lac B1, B2 gom 2
doan la doan thanh dan cing dat trong nha va doan thanh dan mém dat ngoai troi.
- Dé nbi 2 doan nay lai véi nhau thi ta phai ding sir xuyén qua ting gian nay.
- Piéu kién chon st xuyén:

+ Ude > Uht = 10,5 [kV]

15 Puoc tinh & muc 5.4.1.3
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+ lgm = liyep = 5,28 [KA]

-Ta chon st xuyén cho thanh din c6 céc thong s6 nhu sau:
Béng 5.12 Thong s6 st xuyén

., o o ) Luc pha hoai nhé nhat
Loai str Dién ap [kV] | Dong dinh muc [kA] o
khi uon tinh [kG]
TA-10 10,5 8 6000

3. Chon sur treo
Dién ap phong dién cta chudi sir ti 18 v6i sb dia va duoc tinh:
Uy=nEv.H
Trong d6: n la s6 dia cach dién trong chudi sir
Eu 1a cuong dd dién truong phong dién mat ngoai trung binh [kV/cm]
Diéu kién chon stt: Ey > Uganb

Hay . Uu- > KUqanb . lé.y KZI,I

1»1-Uqanb
Euw.H

Ta chon loai str [1-45 ¢6 Ex= 2,15 [kV/cm] ,H =170 [mm)]
Déi véi dién ap 10,5kV

Vay s6 dia str dugc chon : n >

10,5
Uganb= 3.Up=3. N 18,19 [kV]
S6 lugng bat st dugc chon
> 111819 0.5 bt
2,15.17

Tir d6 ta chon 1 bat
5.6. KIEM TRA KHANG PIEN PHAN POAN

Bang 5.13 Thong s6 khang dién phan doan

Loai dién khang Ugm limk Xg% APgm /1 lsaa Inn
[KA] pha [kA] [kA]
[kV]
(kW]
PBA-10-4000-10 10 4 10 29,7 67 53

- Loai khang dién: PBA-10-4000-10 c6 Iam =4 [kA]
- Kiém tra 6n dinh dong; Todd = 67 [KA] > ixkna = 65,68 [KA]

- Kiém tra 6n dinh nhiét: Khang dién da chon c6 Ism = 4000A > 1000A nén khong can
kiém tra on dinh nhiét.
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5.7. CHQN KHANG PIEN PUONG DAY
5.7.1. Piéu kién chon va kiém tra
Déi vé6i khang dién duong day khi chon ta dua vao cac diéu kién:
Dién ap : Udmk > Umg
Dong dién : Iamk > Ieb
Kiém tra AU% khi lam viéc binh thuong va cudng birc.

Kiém tra di€u kién 6n dinh dong: isdd > ixk. .

< R A A A . A 2
Kiém tra diéu kién on dinh nhiét: | ton > Bn.

n

5.7.2. Tinh toan phan bé cong suit qua khang

K3 K4 K5

10MW 10MW

2x20M'W 2% 20M W

Hinh 5.3 Phan b cong suit qua khang

Béng 5.14 Phén b cong suét qua khang Ituc binh thuong va sy ¢d

Phu tai [MVA]
Tinh trang K3 K4 K5
Nh31 Nh32 Nh41 Nh42 Nh51 | Nh52
Binh thuong 10 20 20 20 10 20
Su cd K3 0 0 40 20 10 20
Su ¢b K4 20 30 0 0 20 30
Su ¢d K5 10 20 20 40 0 0
Max 20 30 40 40 20 30
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Dong dién Iam viéc binh thuong qua khéang :

Nh31 Nh51 _ o Shett 10 _

o™ =Ty " VBUdmk  V3.105.085 0,65 [kA]

Nh32 _ Nh52 She?? 20 _

e ™ = Iy " V3Ugmk  V3.105.085 1,29 [kA]

Nh41 Nh42 _ _She 20 _

Iy =l © V3Ugmk  V3.10,5.085 1,29 [kA]

Dong dién cudng buc qua khang
K3Nhi _ (K5Nh1 _ Sep ™' _ P&y 20
Leb =l "~ V3Ugm  V3.Ugm.cos@  V3.10,5.0,85 1,29 [kA]
K3 Nh2 K3
K3 Nh2 K5 Nh2 _ Sch Peb — 30 —
I =1 = = = 1,94 [kA]
 V3.Ugp Ve Ugm.cos @  +/3.10,5.0,85

IK4 Nh1 IK4 Nh2 _ Slc(g —_ Plc(ﬁ‘ — 40 =259 [kA]

T V3Udgm  V3.Ugm.cos@  V3.10,5.0,85
Tra sach “Thiét ké phan dién trong nha may dién va tram bién ap” ta c6
— Ta chon khang dién kép Kz, Ks 1a PbAC — 10 —2x2000—Xk%.
— Ta chon khang di¢én kép K4 1a PbAC—10-2x3000—Xk%.
5.7.3. Tinh toan chon gia tri Xx%

Xlg% duoc xac Qinh theo diéu kién han ché’d(‘)ng ng’fm mach dén tri s6 cho phép nham dam
bao 6n dinh dong, 6n dinh nhiét va kha nang cat cua may cat sau khang dié,n duong day va dam
bao dién ap du tren thanh gop phan doan. Dong thoi phai dam bao ton that dién ap trén khang
dién khong dugc vugt qua tri s6 cho phép.
5.7.3.1. Xac dinh Xk3%, Xk5% :

Xét khang dién K3( K5) ta ¢6 so dd ngan mach nhu sau:

; K3
N7 7;7; 4 L | Y .7,"".”
.'.’ I Iy 77 ‘
o I I |
X5 XK Xc

Pé dam bao kha ning cit ciia cac may cét cac may cit dia phuwong va diéu kién 6n dinh
nhiét cho cap thi:
I"on10 < min{leam, Innc}
Trong do:
+ Toam: 12 dong cét dinh mirc cia may cat dia phuong.
Leam = 20kA

+ Tunc: 1a dong dién 6n dinh nhiét cua cap dia phuong.
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Voi:

+ S:1atiét dién cua cap S = 185 mm?>

S.C

Innc = \/T—C

+ C: 12 hé s6 phu thudc vao vat liéu cap dong (C = 141 A%/s)

+ tc: 1a thoi gian cat ngan mach ciia méy cit (tc = 1s)

= 26,085 [kA] > 20 [KA]

Vi dong dién 6n dinh nhiét ciia cap 16n nén xét ngan mach ngay sau mdy cat xuat tuyén khi

o S.C 185.141.1073
R Vi
Vay: I"on10 = 20 [KA]
Tt so dd ta co:
X5 = ,I,Cb 249 = 0,074
I 738
do:
I[/ — ICb
N0 = %+ XK
5,499
Xy + Xk = I”Nlo 2=== =0,275
Xk =0,275-0,074 = 0,201

Vi ngan mach c¢6 thé xay ra ¢ dau cuc may cat nén: Xc ~ 0

=> XK% = XKg% = XK'

Vay ta chon gid tri Xg3% = Xgs% = 8% )
Béng 5.15 Thong so khang dién K3, K5

et .100% = 0,201.5,499.100% 7,3%

APdm/l
i Hé s6 lien | pha [kW]
Loai khang dién Udm [kV] Lim [KA] Xk [%] .
hé, K

PbAC-10-2x2000-8 10 2 8 0,55 29,4
Xac dinh lai gia tri dong ngan mach Inio

Xy = Xg%. -8 — 0 08 32220 _ 709

Iam-Uch 2.10,5
. 5499

Into = Xy +Xg  0,074+0,209 19,43 [KA] < 20 [kA]
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5.7.3.2. Xac dinh Xx4%

S R e L N1t
——

bé dam bao kha nang cat cua cdc may cat cdc may cat dia phuong va di€u kién 6n dinh
nhiét cho cap thi:

144 .
["on11 < min{legm, Innc}

Trong do:
+ Ieam: 12 dong cat dinh mirc ctia may cét dja phuong.
chm = 20kA
+ Iunc: 1a dong dién 6n dinh nhiét cua cap dia phuong.
e = 3€
nhC \/E

Véi:
+ S:1atiét dién cta cap S = 185 mm?

+ C: 12 hé s phu thudc vao vat liéu cap dong (C = 141 A%/s)
+ tc: 1a thoi gian cat ngdn mach ctia may cit (tc = 1s)

S.C 185.141.1073

=5 D = e = — 26,085 [kA] > 20 [kA]
! V tCat ﬁ
Viy: I"on1o = 20 [KA]

-Tu so do ta co:
I, _ 5499
I""n7r 70,94

Xy = = 0,078

Vi dong dién 6n dinh nhiét ciia cap 16n nén xét ngan mach ngay sau may cat xuat tuyén khi
do:

III _ ICb
N1 = —2
07X + Xy
X5 + Xy = =2 > 2P _ 975
I”Nlo 20

Xk =0,275-0,078 = 0,197

Vi ngan mach c6 thé xdy ra & dau cuc may cat nén: Xc ~0
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=> X% = Xg3% = Xg.—— Ide .100% = 0,197. m 100% = 10,74%

Vay ta chon gia tri Xg,% = 12% )
Bang 5.16 Thong s6 khang di¢n K4

H¢ s lién

Loai khang dién Udn [kV] Tam [KA] Xk[%] o
c,

APgn/1
pha [kW]

PbAC-10-2x3000-12 12 3 12 0,47

52

Xéc dinh lai gia tri dong ngan mach Ini
Xy = X%.-220m — g 12 34910 _ 509
Iam-Uch 3.10,5
Icn _ 5,499

Xy+Xg  0,078+0,209

Ingg = = 19,16 [KA] < 20 [kA]

5.7.3.3.  Kiém tra ton that dién ap qua khang dién di chon:

a. Diéu kién 1am viéc binh thuong:
AUXL % < AUX % = 2%

— Khang dién kép K3, Ks.
K3 Ks |INh31 KINh32|
AU%bt = AU%bt = XK3% I . Sin(p
dmK3
10,65 — 0,55.1,29|

= 8%. > .sin(cos~1(0,85)) =0,12% < 2%

K Ks |INh32 KINh31| .
AU %bt = AU%bt = XKg% .SIne
Ide3
|1,29 — 0,55.0,65|

= 8%. > .sin(cos™1(0,85)) =1,96% < 2%

— Khang dién kép K4.
INh41 KI Nh42
AU%E? =XK4-0/ | I bt I Sinq)
dmK4
[1,29-0,47.1,29]

= 12%. .sin(cos~1(0,85)) =1,44% < 2%
Vay AU%p, < AU%K, = 2% => Théa man
b. Diéu kién cudng buc

AUPL% < AUP % = 5%

— Khang dién kép K3, K.
|Ith31 — KINh32|
C

AU%Cb = AU%Cb = XK3%' . Sin(p

Ide3
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Ny 11,29 — 0,55.1,94|
0.

5 .sin(cos~1(0,85)) =0,47% < 5%
Nh32 __ KINh31|

I
AU'%R3 = AU'%KS = X3%. e cb

.sing@
IdeS

py 11,94 — 0,55.1,29|
= 8%. >

.sin(cos™1(0,85)) =2,59% < 5%

— Khang dién kép K4.

Nh41 _ 1-yNh42
o/ K4 0 |ch chb | .
AU%., = Xga%. .sing
Ide4
12,59 —0,47.2,59 |

= 12%. .sin(cos™1(0,85)) =2,89% < 5%
Vay AU%g, < AU%K, = 5% => Thoa man
c. Kiém tra diéu kién tao dién ap du trén thanh gop khi ngin mach sau méy cit dudng day

— Khang dién kép K3, Ks:

I )
AU%K3 = AU%KS = Xyes%. —> = 8%. =77,72% > 60%
Ide3
— Khang dién kép Ka:
K4 IN10 19,16
AU%; = Xga%. 2 = 12%. == = 76,64% > 60%
dmK4

Vay khang dién da chon thdéa man diéu kién nay.
5.8. KIEM TRA ON PINH NHIET CHO CAP PHU TAI CAP PIEN AP MAY PHAT
10,5 kV

a) Doi v6i duong day khang dién K3, K4
Chiéu dai ctia doan cap 1a 200m
Dién khang cua doan cap la:
Trong do:

+ X, la khang dién trén 1 don vi ciéu dai, chon cap co tiét dién S = 185 mm? thi Xo =0,077
(2/km)

+ 11a chiéu dai cua cap, I =200m = 0,2 km
+ nlasb soi cap lam viéc song song, n=3
XK = 1. 0,077.0,2.£ = 0,0046 [Q]
3 10,52
-Dong ngin mach tai cudi doan cap:
v Iep B 5,499
N7 Xy + Xk + XK 0,074 4+ 0,201 + 0,0046

-Xung lugng nhiét tinh todn cta cap:
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Byt = Iy (t+ Ty) = 19,662, (1 + 0,05) = 405,84(kA%S)
-Tiét dién nho nhat ma cap co thé chiu dung dugc khi cap xay ra ngin mach:
s VBNt /405,84
mn e T 141
Ta thiy: Schon = 185 [mm?] > Sy, = 143 [mm?]

= 0,143 = 143 [mm?]

Vay cap dd chon thoa mén diéu kién 6n dinh nhiét.
b) Ddi véi duong day khang dién K4
xk 1 .0,077.0,2.—— 199 _ = 0,0046 [Q]
~3 10,52
-Dong ngan mach tai cudi doan cap:
v Iep _ 5,499

N7 Xy + Xk + XK 0,078 4+ 0,197 + 0,0046

-Xung lugng nhiét tinh todn cua cap:
Byt = I (t+ Ty) = 19,672. (1 + 0,05) = 406,25(kA%S)

= 19,67 [KA]

-Tiét dién nho nhat ma cap c6 thé chiu dung dugc khi cap xay ra ngin mach:
s VBNt /406,25

mn e T 141
Ta thay: Schon = 185 [mm?] > Sy = 143 [mm?]

= 0,143 = 143 [mm?]

Vay cép da chon thoa man diéu kién 6n dinh nhiét.
5.9. CHON MAY CAT SAU KHANG PIEN PUONG DAY

5.9.1. Diéu kién chon va kiém tra

- Loai may cit dién

- Dién dp : Uimmc = Umg

- Dong dién : Iammc > liveb

- Diéu kién cit : Tedmme = 1"on

- Kiém tra diéu kién 6n dinh dong : isad > ixk

- Kiém tra diéu kién 6n dinh nhiét : I? . tun > Bx

5.9.2. Ddivéi dwong day ndi véi khang dién kép K3,K5

Dong dién lam viéc cuong buc la: IK5 = 1,94 [kA].

Tra sach "Thiét ké phan dién trong nha may dién va tram bién 4p" ctia PGS Nguyén Hitu

Khai, ta chon may cit dién c6 cac thong sb nhu bang sau:
Bang 5.17 Thong s6 ctia may cat di¢n

Loai méy cat dién Uam[KV] | Tam [A] | Leam[KA] | ioaa [KA] | ioan/ton
MBII 5 —10 — 3200 — 20 10 3200 20 52 20/4
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5.9.3. Doi véi dwong day ndi véi khang dién kép K4

Dong dién lam viéc cuong buc la: I?b6 = 2,59 [kA].
Tra sach "Thiét ké phan dién trong nha may dién va tram bién 4p" ctia PGS Nguyén Hitu
Khai, ta chon may cat dién c6 cac thong s nhu bang sau:

Bang 5.18 Thong s6 ctia may cat di¢n

Loai may cat dién Ugm[kV] lam [A] Icam[KA] ioad [KA] iodn/tnn

MBII 5 —10 — 3200 — 20 10 3200 20 52 20/4

5.9.4. Kiém tra may cit di chon
a. Kiém tra on dinh dong
- Khang di¢n K3,K5:
Picukién: iy < iggq = 52 [KA]
i = V2. Ky I on10 = V2.1,8.19,43 = 49,46 [KA]
=> iy = 49,46 [KA] < iogqq = 52 [KA]
Vay khang dién thoa mén diéu kién 6n dinh dong.
- Khang dién kép K4:
Picu kién: iy < ipgq = 52 [KA]
iy = V2. Ky I”on11 = V2.1,8.19,16 = 48,77 [KA]
=> iy = 48,77 [KA] < ipgqq = 52 [KA]
_ Vay khang dién thoa mén diéu kién on dinh dong.
b. Kiém tra on dinh nhiét
Vi cac khang dién da chon c6 Igy, > 1000[A] nén khong can kiém tra diéu kién 6n dinh
nhiét.
5.10. CHON CUON DAP HO QUANG
5.10.1. Diéu kién chon
Cuon dap hd quang dugc chon theo diéu kién sau:
Udm = Uph..
Q > Qi = n. L. Upp.
Trong do:
+ Uph 1a dién &p pha ciia mang, kV.
+ 1 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 :
I = Ug.ly
350

[A]
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Déi v6i duong day cap

Ug.1
le = —5~ (Al

5.10.2. Chon cudn dip hd quang cho mang cép dién ap may phat 10,5 kV

Phu tai cép dién ap may phat bao gom :
+ 4 duong day kép x 20 MW dai 15 km
+ 2 duong day don x 10 MW dai 10km
Téng chiéu dai dudng diy dan phu tai cip dién ap may phat:
Iy = 8.15 + 2.10 = 140 [km]
Cap chon dat dudi dit co thé 1y bang 0,2km nén ta co:
legp = 4.2.0,2 + 2.0,2 = 2 [km]
Tong chiéu dai dudng ddy trén khong ctia phu tai cAp dién ap mdy phat:
lgx = 140 — 2 = 138 [km]
Dong dién dung I. cua dudng day trén khong:

Ud-le __10,5.140
350 350

= 4,2 [A]

Dong dién dung I. cua duong day cap:

.. = Udlycsp _ 1052
Cc 10 10

=2,1[A]
Dong dién dung cta dudng day phu tai cap dién ap may phat:
[c=Ick+1cc =42+21=6,3 [A]
Ta thay I. < 30A nén khong can phai dit cudn dap hd quang cho ludi 10,5kV
5.11. CHON MAY BIEN DONG (BI)VA MAY BIEN DIEN AP (BU)

Céc phan tir trong hé thong dién thuong c6 dién 4p cao va dong dién lam viéc 1om,
khong thé dua truc 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 tading
cac may bién dong dién (BI) va cac may bién dién ap (BU), goi chung 1a may bién ap
do luong.

May bién dong dién (BI) 1a cac may bién ap do luong, 1am nhién vu bién d6i
dong dién 16n can do I; xudng dong dién tiéu chuan I, v6i ton hao va sai s6 nho dé
cung c?ip cho cac dung cu do luong, bao v¢ role va tuy dong hoa trong hé théng mot
cach an toan.

May bién dién ap (BU) 1a may bién ap do luong dung dé bién ddi dién 4p tir mot tri s6 nao
d6 U1; vé mot tri sb thich hop U2; dé cung cap cho cac dung cu do ludng, bao vé role, tr dong
hoa, kiém tracach dién... trong mang dién.

Ngoai ra nhd ¢ may bién ap, may bién dong ma cac dung cu do luong, cacrole dugc cach
ly v&i mang dién cao Ui, dam bao an toan cho nhan vién van hanh. O day ta chon BI, BU cho
mang méy phat Ugp, = 10,5kV, IMF = 4,33 [kA]16

16 Dong dién cudng bic mach dAu cyc may phat dwoc tinh & muc 4.2.3.3
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5.11.1. Chon may bién dong BI

a. Diéu kién chon va kiém tra :

May bién dong BI dugc chon theo cac diéu kién :

- Dién ap
- Dong dién
- Phutai

- On dinh dong
- On dinh nhiét

" ZodmB1 = Z; =1y
V2. Ksag- liam = ixk

: (knh- I1dm)2-tnh = BN

b. Tinh chon BI

\ I
Ta cé: Igmp = 2 =

_ 4

Ich
deI_l,Z

,33

233 = 3,61 [KA]

1,2 1,2

. UdeI = Umg = 10,5kV

Ta chon BI déc trong nha, ca so cap va thue cap déu dugc mac hinh sao va cac thong s6 nhu

bang sau: ) ’
Béng 5.19 Thong s6 ciia may bién dong
Loai bién Dong dién dinh Cép Phu tai
bién ap murc [A] chinh | dinh . , Lt
: : 5 i
dong [kV] | Socap | Thircap | xac mirc odd odd nh/"nh
TTII-10 10 4000 5 0,5 1,2 165 81 31,5/4
c. Tinh chon tiét di¢n day din
Phu tai [VA]
Tén dung cu Loai
Pha A Pha B Pha C
Ampe ké d—335 0,5 0,5 0,5
Oat mét tac dung I — 335 0,5 0,5
Oat mét phan khang I — 335 0,5 0,5
Oat mét ty dung tu ghi H — 348 10 10
04t mét phan khang tu ghi H - 3180 10 10
Oat gio ké tac dung - 675 2,5 2,5 2,5
04t gid ké phan khang n-673M 2,5 2,5 2,5
Téng cong suét 26,5 5.5 26,5
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Tir bang trén ta thdy pha A va pha C mang tai nhiéu nhat S=26,5 VA nén ly s6 liéu pha A dé
tinh toan

Téng trd cac dung cu do ludng mac vao pha A:

> =2 = 1,06 [

52

Tong tré ddy nbi vao BI dén cac dung cu do
Zaq = Zamp1 — Zdc
V6i Zamsi 12 tong tré dinh mire ctia B, Zampr = 1,2 [Q]
Zac 12 tong tré cac dung cu do Zge = 1,06 [Q]
Vay Zaa=1,2 - 1,06 =0,14 [Q]
Gia sir ddy dan co6 chiéu dai 1a 1= 30 [m]
Ta chon day dan c6 ¢ = 0,0175 [Qmm?*/m]

, 1 1
Ta co: dezrddzg.F——>F ==
n

™ rdd
0,0175.30 ,
= n = O’T = 3,75 [mm ]

Pé dam bao do bén co ta chon day din dong c6 S=4 [ mm?]
d. Kiém tra may bién dong di chon:
+ Kiém tra on dinh dong
Didu kién : V2. Ksag: lam = ixk
Ta co
Ksqqa = 165
=> V2.Kgaq-lam = V2.165.4 = 933,381 [kA]
ik = ixyens = 116,49 < 933,381
=> Vay BI da chon ddm bao diéu kién on dinh dong
Kiém tra on dinh nhi¢t
Vi BI ¢6 Iam > 1000 [A] nén khong can thiét kiém tra 6n dinh nhiét
5.11.2. Chon may bién dién ap (BU)

a. Diéu kién chon

- Blél’l élp . UdeU = Umang = 10,5kV
- Cong suat dinh muc : Sygmpy = S, = ’ZPdZC + 2Q2
- Cap chinh xé4c : 0,5

- Vi tri dét trong nha
b. Tinh chon cong suit BU

Do nhu ciu cung cip tin hiéu cho cc dung cu do ludng va dé kiém tra cach dién phia ludi
dién co trung tinh céch dat phia 10,5kV nén ta chon BU 3 pha 5 tru n6i theo so d6 Yo-Yo-A
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Ta c6 bang phu tai BU nhu sau:
Béang 5.20 Phu tai BU

Phu tai pha AB Phu tai pha BC
Tén dung cu Loai
P [W] Q[ Var] P[W] Q [Var]
Von mét d4-378 2
0Oat mét tac dung I — 335 2 2
04t mét phan khang A —335 2 2
Oat mét ty dung tu ghi H - 318 10 10
0at mét phan khang tu
, H — 3180 10 10
ghi
Tan sb ké H — 345 10
Cong to tac dung n-675 0,66 1,62 0,66 1,62
Cong to phan khang u-673M 0,66 1,62 0,66 1,62
Tong cong suét 27,32 3,24 35,32 3,24
Tur bang trén, ta co:
Spt = /27,322 + 3,242 = 27,511 [VA]
_P_ 2732 _
Cos@ap = s = 27si 0,993
Sptec = \/35,322 + 3,242 = 35,468 [VA]
_P_ 3532 _
Cos@ap = s = 35468 0,996
Ta thay phu tai pha 14 16n nhét
S +S 27,511 + 35,468
S, =§=—RAB _ "PBC _ = 31,49 [VA]

2 2
Viy ta chon may bién dién ap (BU) c6 thong sé nhu bang
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Bang 5.21 Thong s6 ctia may bién dién ap

o Chp bién 4p dinh mic [V] o Céng suét
Loai may dién 4 Cap chinh dinh m
biéndiendp | o P | Cuénso | Cuénthir | Cude thir <dc 1o mue
[kV] cap cap chinh cAp phu [VA]
HTMwu-10-
66 10 10000 100 100/3 0,5 120

a. Chon diy din tir BU dén cac dung cu
- Ton thét dién ap trén day dan
AU < AU¢, = 0,5% (Vi ¢6 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?>
Gia str chiéu dai day dan tir BU dén cac dung cu do 1 I=30m. Dién trd ctia day dan la:
1 0,0175.30
g =G = —15 =0,35[Q]
Vay ton that dién ap trén day dan 1a:
S, Taq 00 = 31,49.0,35.100
Uz - 1007
0,11% < AU, %

AU% =

=0,11%

Vay may bién p (BU) da chon thao mén céc yéu cau ky thuat

E] W
tu ghi

A
Lo
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CHUONG 6. THIET KE PHAN TU DUNG CHO NHA MAY PIEN

6.1. GIOI THIEU CHUNG

Trong nha may dién ngoai cac thiét bi chinh nhu 16 hoi, tuabin, may phat, ... con c6 nhiéu
loai co cau khac nhau dé phuc vu hay ty dong héa qua trinh cong tac cua céc to may. Tat ca
nhirng co cau nay cung voi cac dong co dién kéo ching, mang dién, thiét bi phan phéi, may bién
ap giam ap, ngudn nang lugng doc 1ap, hé thong diéu khién, tin hiéu, thip sang, ... tao thanh
hé théng ty dung ctia nha may .

Dbi v6i nha may dién, cong suat tu dung thuong chiém 5-8% cong suit ciia toan nha may.
Dién ning tiéu thu chu yéu dé cung cap cho cac co ciu ty dung chinhnhu sau.

— Cocéu phuc vu cho qua trinh chuén bi nhién liéu.
+ Co céu cua thiét bi dap than : mdy san than, dap than
+ Co céu ché bién than bot : may nghién than, may cép than
— Céc co cau cua kho nhién liéu van chuyén nhién liéu vao 10 : can truc may xucthan, bang
tai, .....
—  Céc co ciu 10 hoi : may cip than bot, quat gio, quat khoi, bom cap nudc,. ..
— Céc co clu cua td may-tuabin : bom hoi, bom tuan hoan, bom dau cua héthéng diéu chinh
lam mat boi tron .

Ngoai co cAu phuc vu cho qua trinh cong nghé chinh con cé cac co cAu 1am nhiém vu
bom cap nude ki thuat, bom chira chay, thiét bi nén khi, may nap acquy, héthong diéu chinh,
lam mat, boi tron.

6.2. CHON SO PO NOI PIEN TU DUNG

Dién ap ty diung duogc sir dung chi yéu 1a cdp 6 kV va 0,4 kV. Cip 6 kV cung cip cho
cac dong co co cong suét 16n hon 200 kW, cip 0,4 kV dé cung cap cho cac dong co bé hon va
thap sang ... Cép 3 kV khong dung vi gia thanh dong co 3 kV va 6 kV khong chénh 1éch nhau
bao nhi€u nhung phi t6n kim loai mau va ton that trong mang 3 kV 16n hon nhiéu so véi cép 6
kV. Hon nita dung cp 6 kV c6 cac vu diém 1a :

— Tang dugc cong suat don vi cia dong co .

— Tang duogc cong suat ctia may bién ap chinh nén c6 thé chon duoc sb lugngmay bién ap it
hon.

Dé dam bao do tin cay cung cap dién ba pha ta phan doan thanh gop tu dung vaxay dung

thanh gop tu dung du trir cho moi cép dién ap. May bién ap ty dung du trit dugc ndi vao ‘may

bién 4p lién lac & doan gitra méy cat va may bién 4 ap dé dam bao sy 1am viéc ctia may bién ap
du trir khi stra chira phan doan cua thiét bi phan phoi chinh
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6.3. CHON SO LUQNG VA CONG SUAT MAY BIEN AP TU DUNG
6.3.1. May bién ap tu ding bac 1

a. May bién ap tw dung lam viéc béc 1
Cong suét dinh muc cta may bién ap tu dung lam vi¢c bacl dugc xéac dinh 1a:
Sémpi = StdFimax
Trong d6 : Bi 1a cac may bién ap Ba, Bs, Bs, B
Ta ¢6 Stari = . Samri = 5%. 75= 3,75 [MVA]
Vay S s = 3,75 [MVA]
b. May bién ap tu diang du trir bac 1
Do sd luong may bién ap tu dung lam vigce it nén ta chi can dit mot may bién ap tu dung du
trir.
May bién ap ty dung du trit ¢6 nhiém vy dy trir cho may bién ap tu dung lam viéc va bao
dam cép dién tu dung khi dung hodc khoi dong cho mot t6 may khac. Bé dam bao diéu kién

nay, cong suit ciia may bién ap tu dung du trit phai chon 16n hon hodc bang 1,5 1an cong suét
phu tai cuc dai cia ty dung lam viéc:

S9 5 = 1,5.Sgrimax= 1,5.3,75 = 5,625 [MVA]
Trong d6: B; 1a cic méy bién ap Bs
Tra bang “Thiét ké Nha may dién va tram bién ap” PGS Nguyén Hiru Khai, NXB Khoa hoc
va Ky thuat Ha N6i — 2006 ¢ phuy luc 2 ta dugc may bién ap lam viéc va may bién ap du trix bac

1 ¢6 cac thong s ki thuat nhu bang sau: ) )
Bang 6.1 Thong s6 may bién ap tu dung béc 1

Dién &p [kV] Tén that
S S6 ten ap U
Loai MBA dm (kW] Ny, %
[MVA] | luong %
Cao Ha Py Py
TM | Lam viéc 4 4 10 | 63 | 545 | 335 | 65 | 09
T™M | Du trix 6,3 1 10 | 63 | 765 | 465 | 65 | 0,8

6.3.2. May bién ap tu ding béc 2

a. May bién 4p tuy dung lam viéc:

Dung dé cung cép cho cac dong co 380/220V va chiéu sang, cac may bién ap nay clng vai thiét
bi phan phoi 380/220V tao nén cac tram bién ap cong suat khong lon.

Trong thiét ké do khong c6 sd liéu cu thé nén ta ldy gan dung cong suét tr dung 1am viéc bac 2
nhu sau:

SY i = B. Starimax= 20%.3,75 = 0,75 [MVA]
Trong d6 : B; 1 cac may bién ap Bo, B1o, B11, Bi2
Déi voi nha may nhiét dién B = (15+40 )% , ta chon B =20%
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b. Chon may bién 4p tu dung bac 2:

Tuong ty nhu may bién 4p tu dung bac 1 cong suat ciia may bién ap tu

dung du trir bac 2 duoc chon 16n hon mot cép so v&1 may bién ap tu dung bac 2.
SU gi = 1,5.20%.S qpimax=1,5.20%.3,75= 1,125 [MVA]

Trong d6: B; 1a cac may bién 4p Bis

Tra phu lyc 2 sach thiét ké nha may dién va tram blén ap ta chon duoc may bién ap 1am viée va
may bién ap ty dung du trir bac 2, ¢ cac thong 5O ky thuét nhu sau:
Bang 6.2 Thong sb may bién ap tu dung bac 2

Bién fp [kV] Ténthat
S S4 ten ap U I
Loai MBA dm ° (kW] N
[MVA] | lugng % %

Cao Ha Py Py
™ LV 1 4 6 04 | 21| 122 55| 1.4
™ DT 1,6 1 6 04 | 28| 18 | 55| 1,3

6.4. CHON KHIi CU PIEN VA CAC PHAN TU CO DONG PIEN CHAY QUA MACH
TU DUNG
6.4.1. Xét cac diém ngin mach
6.4.1.1.  DPiém ngin mach N12:
- Muc dich: Dung dé’chon va kiém tra khi cu dién va cac phan tir c6 dong dién chay qua cua
mach ha &p may bién ap ty dung lam vi¢c bac 1

- Sodd thay thé ngan mach:

-i%.NT ‘ N £ V:V'le
E H * ‘ -;; =
i -"'_1_N7 . Z_N12
Lebio, 5_ 5,499
Xy = ——=0,075
H™ e~ 73,8
Un%.Sy,  6,5.100
= =1,625

B4~ 700.Sgp 1004
X=Xy +Xps=0,075+1,625=1,7
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Loy = —2 = 100 5164 [KA]
O BUwss V363
Tu so dd ta co:
I 9,164
__ lcb6,3 — 5’39 [kA]

INiz = XZ = 1,7
vy, = V2K Ion = V2.1,8.5,39=13,72 [kA]
Bupo=Ins - (te+T,)=5,392 (1+0,05)=30,5[kA%s]
6.4.1.2.  Piém ngin mach N13
- Muyc dich: Dung dé,chon va kiém tra khi cu dién va cac phan tir c6 dong dién chay qua cia
mach ha ap may bién &p tu dung dir trit bac 1

- Sodd thay thé ngan mach:

‘ 7 N7 v[_ Z _N 13
E 4 K e 2 K
Bg
- LN ‘ ~ N13
& ' F-N
Ex Xy Xgg
Iebios 5,499
Xg = — = =0,075
H™ e, — 738
_ Un%Se 6,5.10021’03

B8 7 100.S4,5  100.6,3
X5 =Xy +Xps=0,075+1,03=1,105
S 100

Lepe s = = =9,164 [KA
O BUwes  V3.6.3 kAl
Tu so do ta co:

lps3 9,164
[y = —= = —— = 8,29 [kA
N3 T Xy 1,105 [cA]

vy, = V2.KgeIonis = V2.1,8.8,29=21,1 [kA]
" 2
Bris=Inis - (tc+T2)=8,292. (1+0,05)=72,16 [kA%s]
6.4.1.3.  Diém ngin mach N14:
- Muc dich: Dung dé chon va kiém tra khi cu dién va cac phan tir c6 dong dién chay qua
ctia mach ha &p may bién ap tu dung lam viéc bac 2

- Sodd thay thé ngin mach:
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84 Bg

N14

N14

EH XH x84 XBQ

Iebios 5,499
Xy = —= = =0,075
H™ e — 738

_ Un%Se  5,5.100

59 7 100.S4,5  100.1
XE:XH+XB4+XB9:O>O75+1’625+575:7’2
Sy 100

=55

Lo = = —144,34[KA
P BUmos  V3.04 [kA)
T so d6 ta co:
I 144,34
= 04 = 20,05 [KA]

IN1a = XZ = 72
fana = V2K Iona = V2.1,8.20,05=51,04 [KA]
Bria=Tnia - (t+T,)=20,052. (140,05)=422,103[kAZs]
6.4.1.4. Diém ngan mach N15
- Muc dich: Dung dé chon va kiém tra khi cu dién va cac phan tir c6 dong dién chay qua
ctiia mach ha &p may bién ap tu dung dit trir bac 2

- Sodo6 thay thé ngan mach:

- LA ) L
./ | ‘.\\ I&( /,/’ \\_ \)\‘_ ./, K
Ey =
Bg Bya
[ | [ 1 [ il N15
I LI I e -
Ey Xy Xes Xe13

lebios 5,499
2 = =0,075
Iy 73,8
_ Upn%.Se _ 5,5.100
B3 ™ 100.S4,  100.1,6
XZZXH+XB4+XB13:0,O75+1,625+3,4375:5,1375
S 100

lepos = =
P VBUges V3.04

Tu so d6 ta co:

XH:

=3,4375

=144,338[kA]
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v lbos 144,338
NS T Xy 51375
vy = V2. K Ions = V2.1,8.28,00=71,51 [KA]
Buis=Inys - (t+T,)=28,092. (1+0,05)=828,5 [kAZs]

6.4.2. Chon may cat, dao cach ly

6.4.2.1.  Piéu kién chon va kiém tra

28,09[kA]

Gidng v6i chuong 4

6.4.2.2.  Phia cao 4p may bién ap tw diung bac 1

1. Phia cao 4p may biép ap tu dung lam viéc bac 1:
Taco:
v _ kqtsc'sginBi _ 1544
7 VBUg  V3.105
I”N7:73 ,8 [kA]
ika7:192723 [kA]

Vay ta chon may cit va dao cach ly c6 thong sd sau:
Béng 6.3 Thong s0 may cat phia cao &p mba ty dung lam vi¢c bac 1

=0,308[kA]

Loai may cat | Udm [KV] | Lim [A] | Team [KA] Toda [KA] Tnn/tah
MT-10-

10 5000 105 300 70/10
5000/1800

Bang 6.4 Thong sb dao cach ly phia cao 4p mba ty ding 1am viéc bac 1

Loai dao cach ly [Iiif] Iam [A] | Toaa [KA] Tt/
PBK-10/3000 10 3000 200 65/10
- Kiém tra 6n dinh dong:
May cit:
Todd me =300 kA>i 4 77=192,23 [KA]
Dao cach ly

Todd dot =300 KA>i, 4 n7=192,23 [KA]

- Kiém tra 6n dinh nhiét: Dbi v6i may cét va dao cach ly c6 Idm>1000A ta khong can kiém

tra 6n dinh nhiét
2. Phia cao ap méy biép ap tu dung dir trit bac 1:
Taco:
Kye-Sampi _ 1463 _
V3.Us  V3.10,5

I”N7:73,8 [kA]
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i4n7=192,23 [KA]

Vay ta chon may cat va dao cach ly co thong s sau:
Béang 6.5 Thong s0 may cat phia cao &p mba ty dung dir trit bac 1

Loai may cat Udm [kKV] | lam [A] Leam (kA] Isda [KA] Lon/tan
MT-10-5000/1800 10 5000 105 300 70/10

Bang 6.6 Thong sb dao cach ly phia cao ap mba ty dung duy trit bac 1

Udm
Loai dao cach ly [kif] Iam [A] Isaa [KA] Inn/tnn
PBK-10/3000 10 3000 200 65/10

- Kiém tra 6n dinh dong:
May cit:
Todd me =300 kA>1 . ,=213,09 [kA]
Dao cach ly
Todd a1 =300 kA>1 . ,=213,09 [kA]
- Kiém tra 6n dinh nhiét: Déi voi may cit va dao cach ly c6 Idm>1000A ta khong can kiém
tra 6n dinh nhiét
6.4.2.3. Phia ha ap may bién ap tw dung bac 1:
1. Phia ha 4p may biép ap tu dung lam viéc bac 1
Taco:
kqtsc-sg;nBi _ 1,4-4 _
V3Uyn,  V3.6,3
I"N12 = 5,39[kA]
Lan12=13,72 [KA]
Vay ta chon may cit c¢6 thong sf} sau:
Bang 6.7 Thong s0 may cat phia ha 4&p mba tu dung lam viéc béc 1

v _
ch -

Kiéu Udm [kV] Lim [A] Leam [KA] Toad [KA]
BM 11-10-630-20 10 630 20 64

2. Phia ha 4p méy biép 4p tu dung dir tri¥ bac 1
Taco:

v _ kthC'Sli\;nBi _ 1,4.6,3

° \/§'Udm \/§6,3

I"N13 = 8,29 [kA]
ian13=21,1 [kA]

=0,81 [KA]

Viy ta chon may cat c6 thong sb sau:
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Bang 6.8 Thong s6 may cét phia ha 4p mba tu dung dir trit bac 1

Kiéu Udm [kV] Lim [A] Leam [KA] Toda [kA]

BM II-10-1000-20 10 1000 20 64

6.4.2.4.  Phia cao 4p may bién ap tw diung bic 2
1. Phia cao 4p may biép ap tu dung lam viéc bac 2
Taco:
v — kqtsc-sll\;nBi _ 1,4.1
© T VBUy,  V3.63

Dong ngén mach tai vi tri cao ég phﬁn tu dung bac 2 xem nhu béng dong ngén mach tai vi
tri ha &p phan ty dung bac 1 ( diém ngan mach N»2)
I”le = 5,39[kA]
Lan12=13,72 [KA]
Vay ta chon may cit c¢6 thong sé sau:
Béng 6.9 Thong s6 may cat phia cao 4p mba ty dung lam viéc bac 2

=0,128[kA]

Kiéu Udm (kV) Lam (A) Leam (kA) Loda (kA)

BM II-10-630-20 10 630 20 64

2. Phia cao ap méy biép ap tu dung dit trix bac 2
Taco:

Kyse-Stmpi~ 1,4.1,6
R L ~0,205[kA]
V3Us,  V3.6,3
Dong ngin mach tai vi tri cao ap phan tyr dung du trir bac 2 xem nhu bang dong ngan mach
tai vi tri ha ap phan tu dung dy trit bac 1 ( diém ngan mach Ni3)

I"Ni3 = 8,29 [kA]
ian3=21,1 [kA]

Vay ta chon may cit c6 thong sb sau:
Bang 6.10 Thong s6 may cat phia cao 4p mba tu dung dir trit bac 2

Kiéu Udm (kV) Lim (A) Leam (kA) Todd (kA)

BM II-10-1000-20 10 1000 20 64

6.4.2.5.  Phia ha ap may bién ap tw diung bac 2
Dbi v6i cap dién ap 0,4 kV, ta ding aptomat.
Diéu kién chon va kiém tra aptomat twong ty nhu may cit.
Ta co:
v KaseSampi 141

© T VBUy,  V3.04

=2,02[kA]
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dt _ kthC'Sli\;nBi _ 1,4.1,6
< \/§Udm \/§0,4
["N14 = 20,05 [kA]
Ian14=51,04 [KA]

I"xis = 28,09 [KA]
Ianis=71,51 [KA]

=3,23[kA]

Bang 6.11 Thong s6 aptomat

M-23 Lam vi¢c 690 2500 65
M-25 Dt trir 690 4000 75

Aptomat da chon ¢6 lam>1000[A] nén khong can kiém tra diéu kién 6n dinh nhiét
6.4.3. Chon cap cho mach tu dung

6.4.3.1.  Diéu kién chon va kiém tra

Dong dién : Iep > Lep.

— /By

Kiém tra 6n dinh nhiét: Fehon = Fmin = .

6.4.3.2.  Phia cao ap may bién ap tw dung bac 1

1. Phia cao 4p may bién ap tw diung lam viéc bac 1:

Ta chon cép theo diéu kién phat nong cho phép:
Iep>1cb=0,308 [kA]= 308 [A]

Ta chon 1 day cap dong ba 16i bang dong, cach dién bang gidy tim dau nhya thong va chat déo
khong chay, vo bang chi, dit trong khong khi, ¢é tiet dién 240mm?, I,=350A.

Kiém tra di¢u kién 6n dinh nhiét :

l:min T
F = 240 [mm?] > 157,3[mm?]

Vay cép chon théa man diéu kién 6n dinh nhiét

LBy VPRS2 0% ~157,3 [mm?]

2. Phia cao 4p may bién ap tu dung dir trir bac 1:
Ta chon cép theo diéu kién phat nong cho phép:

Ta chon 2 day cap dong ba 18i bang dong, cach dién bang gidy tim dau nhya thong va chat déo
khong chay, vo bang chi, dit trong khong khi, cé tiét dién 240mm?, I,=350x2=700A.

Kiém tra di€u kién 6n dinh nhiét :

Fo, = YoMz VL9092 103 —157 3 [mm?]
C 141
F = 240 [mm?] > 157,3[mm?]
Vay cép chon théa man diéu kién 6n dinh nhiét
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6.4.3.3.  Phia ha ap may bién ap tw ding béc 1

1. Phia ha 4p may bién 4p tuw dung lam viéc béc 1:
Ta chon cép theo diéu kién phat nong cho phép:
Iep>1ev=0,51 [kA]= 510 [A]

Ta chon 2 day cap ddng ba 151 bang dong, cach dién bang gidy tAm dau nhwa thong va chit déo
khong chdy, vo bang chi, dit trong khong khi, co tiét dién 150mm?, Icp=290x2=580A.

Kiém tra di€u kién 6n dinh nhiét :

Frin = 102 <2252 10° =39,17 [mm’]

F = 150 [mm?] > 39,17 [mm?]
Vay cap chon thoa mén diéu kién 6n dinh nhiét
2. Phia ha ap may bién ap tw dung dy trir bac 1:
Ta chon cap theo diéu kién phat nong cho phép:
Iep>1cb=0,81 [kA]= 810 [A]

Ta chon 3 day cap ddng ba 15i bang dong, cach dién bang gidy tim dau nhya thong va chat déo
khong chay, vo bang chi, dit trong khong khi, c6 tiét dién 150mm?, Icp=290x3=870A.

Kiém tra di€u kién 6n dinh nhiét :

Fin = 1022 <228 107 =60,25 [mm’]

F = 150 [mm?] > 60,25[mm?]
Vay cap chon thoa mén diéu kién 6n dinh nhiét
6.4.3.4. Phia cao 4p may bién ap tw dung bac 2
1. Phia cao 4p may bién ap tu ding lam viéc bac 2:
Ta chon cap theo diéu kién phat nong cho phép:
[ep>1cb=0,128 [kA]= 128 [A]

Ta chon 1 day cap ddng ba 15i bang dong, cach dién bang gidy tim dau nhya thong va chat déo
khong chay, vo bang chi, dit trong khong khi, c6 tiét dién 70 mm?, Icp=175A.

Kiém tra di€u kién on dinh nhiét :

Finin = 102 =222 107 =39,17[mm? ]

F = 70 [mm?] > 39,17 [mm?]
Vay cap chon thoa mén diéu kién 6n dinh nhiét
2. Phia cao ap may bién ap tu dung dir trir bac 2:
Ta chon cap theo diéu kién phat nong cho phép:
Iep>1cb=0,205 [kA]=205 [A]
Ta chon 1 day cap dong ba 1561 bang dong, cach dién bang gidy tim du nhua thong va chat déo
khong chéy, vo bang chi, dit trong khong khi, c6 tiét dién 95 mm?, Icp=215 A.

Kiém tra diéu kién 6n dinh nhiét :
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= ¥Bis V7238 03 60 25[mm? ]

Frmin = C 141
F =95 [mm?] > 60,25 [mm?]

Vay cap chon thoa man diéu kién 6n dinh nhiét
6.4.3.5.  Phia ha ap may bién ap tw ding bac 2

1. Phia ha 4p may bién 4p tuw ding lam viéc béc 2:
Ta chon cép theo diéu kién phat nong cho phép:
Iep>1eb=2,02 [kA]= 2020 [A]

Vay chon thanh dan cing béng ddng tiét dién hinh mang c6 s6 liéu nhu sau:
Bang 6.12 Thong s6 ctuia thanh dan phia ha 4p mba ty dung lam vi¢c bac 2

Dong dién
. . .; Momen tré khéang o 4 cho
Kich thudc [mm] Tiet 3 Momen quan tinh [cm” ] .
B [cm”] ca 2 thanh
dién 1
[A]
cuc .
,. | Mot thanh Hai Mot thanh )
[mm Hai thanh
H b c r thanh
Wix | Wyy Jxx Jyy Jyo-yo
WyO—yO
75 |35 |4 6 520 10,1 | 2,52 | 23,7 41,6 6,2 89 2730

a. Kiém tra on dinh nhiét

Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:

/By

S = Smin =
chon min C
Trong do:
Schon: 1a tiét dién cua thanh dan can kiém tra 6n dinh nhiét.

Smin : 14 tiét dién nho nhat ma thanh dan c6 thé chiu dung dugc khi thanh dan xay ra
ngan mach.

C : 12 hé s6 phu thudc vao vat liéu 1am thanh dén, ta chon thanh dan 1am bang dong nén
Ceu = 141 [A%s mm?]

_ /Bnia _ V322,103 1
C -_ .

N —
min 141

Sehon = 2520 = 1040 [mm?] > 145,71[mm?]

0% = 145,71 [mm?]

Vay thanh dan d3 chon théa mén diéu kién on dinh nhiét.
b.Kiém tra 6n dinh dong

Madi thanh dan hinh méng gdm 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]
Trong do :
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8, : 1a tng suét do dong dién giira cac pha tic dong voi nhau sinh ra

8, : 1a img sudt do dong dién trong 2 thanh dan cung pha tic dong voi nhau sinh ra

»  Xac dinh 6;:

— Luc dién dong gitra cac pha sinh ra:

1
F, = 181072, i®2[kG]

Trong do:
i® ., :1a dong dién xung kich khi ngan mach 3 pha [kA] (tai diém N4)
a : 1a khoang cach gitra cac thanh dan, chon a = 30 [cm]
1y - 1a chiéu dai cua 1 nhip thanh dan, chon 1; = 100 [cm]
—F, =1,8.1072.2, <3>Xk = 1,8.10‘2.%.51,04 2 = 156,3 [KG]

— Momen udn tac dung lén thanh dan khi s6 nhip 16n hon 2:

Fil;  156,3.100

M; = = = 1563 [kG.cm]
10 10
— Momen udn cta thanh dan:
Wy = Wyo_yo = 23,7 [cm?]
— Ung suét trong thanh dan &; duéi tac dong cia momen udn M;:
8§, = ot = 1398 _ 45 95 [kG /em?]
w, 237

»  Xadc dinh 6,:
— Luc tdc dong trén 1 don vi chiéu dai ctia thanh dan (Icm).
£, = 0,51.1072.2.i®2 [kG]
Trong do:
h : 14 chiéu cao thanh dan (h = 7.5 cm)
1 1
f, = 0,51.1072. T i®2 =0,51.102. 7251, 04% = 1,77 [kG]

Dé tng suit giam trén thanh dan ngudi ta dit cac miéng dém cach nhau 1 khoang 1
trong khoang gitra 2 st lién ké nhau cta 1 pha. Lyuc tac dong 1én doan thanh dan giira 2 miéng
dém lién tiép co chiéu dai L.

FZ = fz. 12
—  Momen udn tac dong 1én thanh dan:

M, =22= ‘2 [kG.cm]

— Momen chdng ubn cua tiét dlen ngang thanh dan:
W, =W, _, = 2,52 [cm?]

— Ung suét trong vat liéu thanh dan do f2 sinh ra:
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2
5, = Mz _ _falz [KG /cm?]
W,  12.W,
2
6, = =o - =585 32[kG/em?]

— Dbiéu kién 6n dinh dong cta thanh dan 1a:
8t = 81 + 8, < ¢p
Trong do: 8cp: lating sudt cho phép cua vit liéu 1am thanh dan.
Dbi voi dong 8cp = 1400 Kg/cm
Ot = 84 + 6, = 65,95 + 585,32

= 651,27[kG/cm?] < 6,
Vay ta khong can dit thém miéng dém vao giita 2 st ma van dam bao diéu kién 6n dinh dong.
¢.Kiém tra 6n dinh dong ciia thanh dén khi cé xét dén dao dong

Tan s0 riéng cua thanh dan c6 hinh dang bat ki dugc xac dinh nhu sau:

356 |E.J.106
= 12 " | S.y

1: 14 @6 dai thanh din cua 1 nhip thanh dan

Trong do:

E: 1a modul dan hdi cua vat liéu thanh din, thanh dan bfmg déng
E=1,1.10° (Kg/cm?)

J: 1a momen quan tinh cua tiét dién thanh dan d6i véi truc thang goc va phuong
uon (J = Jyoyo = 89 cm?).

y: 1a khéi lugng riéng ciia vat liéu lam thanh dan (y = 8,93 g/em?)
S: tiét dién ngang cta thanh dan (S = 2.0,52= 10,4 cm?)

~ 3,56 |E.J.10° 3,56 1,1.106.89.10°
Vay : f. ==, = . = 365,51 [Hz
1y r 12 Sy 1002 10,4.8,93 51 [Hz]

Ta thay tan s6 dao dong riéng f; = 365,51 Hz ndm ngoai khoéng (45-55) Hz va (90-100) Hz nén
di€u kién 6n dinh dong khi c6 xét dén dao dong riéng duoc

Vay thanh gop di chon thoa man cac diéu kién kiém tra.
2. Phia ha 4p may bién ap tw dung du trir bac 2:
Ta chon cép theo diéu kién phat nong cho phép:
Tep>Iev=3,23 [kA]= 3230 [A]

Vay chon thanh dan cting bang dong tiét dién hinh mang c6 s liéu nhu sau:
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Bang 6.13 Thong s6 cta thanh dan phia ha 4p mba tu dung dur trit bac 2

Dong dién
. . » Momen tr& khéang o 4 cho phép
Kich thudc (mm) Tiet 3 Momen quan tinh (cm®) .
B (cm?) ca 2 thanh
dién 1
(A)
cuc .
,. | Mot thanh Hai Mot thanh ]
(mm®) Hai thanh
H b c r W W thanh | | I
X-X - X-X - yo-yo
vy Wyo0 yy
75 |35 |55 |6 695 14,1 | 3,17 | 30,1 53,1 7,6 113 3250

a. Kiém tra on dinh nhiét

Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:

Trong do:

Sch(.)n = Smin

/By

T C

Schon: 1a ti€t dién ctia thanh dan can kiém tra 6n dinh nhiét.

Smin
ngan mach.

: 1a tiét dién nho nhat ma thanh din c6 thé chiu dung duoc khi thanh dan xay ra

C : 1a hé sb phu thudc vao vat liéu 1am thanh dAn, ta chon thanh din 1am bang dong nén

Ceu =141 [A%s mm?]

Smin C

_ J/Bnis _ V8285

141

103 = 204,14 [mm?]

Sehon = 2 .695 = 1390 [mm?] > 204,14 [mm?]

Vay thanh dan da chon théa man diéu kién 6n dinh nhiét.

b.Kiém tra 6n dinh dong

M5bi thanh din hinh méang gdm 2 thanh dan hinh chir U ghép lai voi nhau, nén tng suét
trong thanh dan gom 2 phan &; va &,. Ta co:

Stt = 81 + 82 [kG/sz]

»  Xac dinh §;:

— Luc dién dong gitra cac pha sinh ra:

Fi = 181072, i®2[kG]
Trong do:
i®_, :1a dong dién xung kich khi ngdn mach 3 pha [kA] (tai diém Nis)
a : 1a khoang céach giira cac thanh dan, chon a = 30 [cm]
L - 1a chiéu dai cua 1 nhip thanh dan, chon 1; = 100 [cm]

=>F; = 1810722 i =1,810"
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— Momen uén tac dung 1én thanh dan khi s6 nhip 16n hon 2:

__ Fil; _ 306,82.100

M; = = = 3068,2 [KG.cm]
10 10
— Momen udn cta thanh dan:
Wi = Wyo_yo = 30,1 [cm?]
— Ung suit trong thanh dan §; duéi tic dong ciia momen udén M;:
M; _ 30682
81 = W_i = T,l = 101,93 [kG /sz]

»  Xac dinh §,:
—  Luyc tac dong trén 1 don vi chiéu dai cua thanh dan (1cm).
21 .32
f, = 0,51.10 Z.H.@Xk [kG]
Trong do:
h : 14 chiéu cao thanh dan (h = 7.5 cm)

1 1
f, = 0,51.10—2.H.i<3)§k =0,51.1072. - 5.71,512 = 3,48 [kG]

Dé tng suat giam trén thanh dan ngudi ta dit cic miéng dém cach nhau 1 khoang I
trong khodng gitra 2 sur lién ké nhau cia 1 pha. Lyuc tdc dong 1én doan thanh dan gitra 2 miéng
dém lién ti€p c6 chicu dai L.

F2 = fz. 12

— Momen udn tac dong 1én thanh dén:

Fol, f,12
M — 22 _ 22 kG.cm
2 12 12 [kG.cm]

—  Momen chéng udn ctia tiét dién ngang thanh dan:
W, = Wy_y = 3,17 [cm?]

Ung suit trong vat li¢u thanh dan do f2 sinh ra:

_ M, f1 2
0, = W, = Tzws [KG /cm~]
2
0, = 222-=914,83 [KG/em?]

—  Piéu kién 6n dinh dong cua thanh dan la:
8t =81 + 8, < 8¢p
Trong do: Ocp: 1a g suat cho phép cua vat liéu lam thanh dén.
Déi véi dong 8, = 1400 Kg/em
Sy = 8 + 8, = 101,93 + 914,83 = 1016,76[kG/cm?] < &,
Viy ta khong can dit thém miéng dém vao giita 2 st ma van dam bao diéu kién 6n dinh dong.
¢.Kiém tra on dinh dong cia thanh din Kkhi cé xét dén dao dong

Tén s6 riéng ctia thanh dan c6 hinh dang bat ki duoc xac dinh nhu sau:
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3,56 |E.J.106
fr = 12 " Sy

1: 12 @6 dai thanh dan cua 1 nhip thanh dan

Trong do:

E: 1a modul dan hoi cua vat liéu thanh dan, thanh din bang dong
E=1,1.10° (Kg/cm?)

J: 1a momen quan tinh ciia tiét dién thanh din d6i véi truc thang goc va phuong
uon (J = Jyoyo = 113 cm?).

y: 1a khéi luong riéng cia vat liéu 1am thanh dan (y = 8,93 g/em?)
S: tiét dién ngang cua thanh dan (S = 2.6,95= 13,9 cm?)

A 3,56 |EJ.10® 3,56  [1,1.106.113.106
: f. ==. = . = 25 [Hz
Vay r 12 Sy 1002 13,9.8,93 356,25 [Hz]

Ta thdy ta‘il} s6 dao dong riéng f, = 356,25 Hz nam ngoai khoang (45-55) Hz va (90-100) Hz nén
dicu kién 6n dinh dong khi c6 xét dén dao dong riéng dugc

Vay thanh gdop da chon théa man cac diéu kién kiém tra.
6.4.4. Chon thanh gép cho mach tu dung

6.4.4.1. Chon thanh gép cip 6,3kV
Chon thanh goép 1am viéc va dit trit cip 6,3kV gidng nhau
Ta chon cép theo diéu kién phat nong cho phép:

Iep>1cp=0,81 [kA]= 810 [A]

Vay chon thanh dan cing bang dong tiét dién hinh mang co6 sé liéu nhu sau:
Bang 6.14 Thong so6 cua thanh dan cap 6.3kV

Dong dién
. . y Momen tré khang o 4 cho phép
Kich thudc [mm] Tiét Momen quén tinh [cm®] .
o [cm3]] ca 2 thanh
dién 1
[A]
cuc — - ~
», | Mot thanh Hai M6t thanh .
[mm~] Hai thanh
H b c r thanh
Wix | Wyy Jxx Jyy Jyo-yo
WyO-yO
75 135 |4 6 520 10,1 | 2,52 | 23,7 41,6 6,2 89 2730
a. Kiém tra 6n dinh nhiét
Kiém tra 6n dinh nhiét theo diéu kién tiét dién cho phép:
vBn
Sch(_)n = Spin = T
Trong do:
Schon: 1a tiét dién cua thanh dan can kiém tra on dinh nhiét.
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Smin  : 12 tiét dién nho nhat ma thanh dan c6 thé chiu dung duoc khi thanh din xay ra
ngan mach.

C:lahésd phu thudc vao vt liéu lam thanh dan, ta chon thanh dan lam béng déng nén
Ceu =141 [A%s mm?]

Spnin = @ =2 10° = 60,25 [mm?]
Schon = 2.520 = 1040 [mm?] > 60,25[mm?]
Viy thanh dan d3 chon théa man diéu kién 6n dinh nhiét.
b.Kiém tra 6n dinh dong

MB&i thanh din hinh mang gdm 2 thanh dan hinh chir U ghép lai voi nhau, nén tng suét trong
thanh dan géom 2 phan 6, va §,. Ta co:

6tt == 61 + 82 [kG/sz]
»  Xac dinh §;:

— Luc dién dong gitra cac pha sinh ra:

1
F, = 1,8.10-2.;1.1(3>§k [kG]

Trong do:

i® . :1a dong dién xung kich khi ngin mach 3 pha [kA] (tai diém N3)
a : 1a khoang cach giira cac thanh dan, chon a = 30 [cm]

1y : 1 chiéu dai cua 1 nhip thanh din, chon I; = 100 [cm]

5 100
30"

=F, = 1,8.10‘2.1;1.i(3)>2(k =1,8.10" 21,12 = 26,71 [kG]

— Momen udn tac dung 1én thanh dan khi sé nhip 16n hon 2:

_ Fil; _ 26,71.100

M; = = = 267,1 [kG.cm]
10 10
— Momen udn cta thanh dan:
Wi = Wyo_yo = 23,7 [cm?]
— Ung suét trong thanh dan &; duéi tac dong cia momen udn M;:
8, = 1 = 271 — 11,27 [kG/em?]
Wy, 237

»  Xac dinh §,:
— Luyec tac dong trén 1 don vi chiéu dai cua thanh dan (lcm).
21 .32
f, = 0,51.10 2.ﬁ.1(3)xk [kG]
Trong do:
h : 12 chiéu cao thanh din (h = 7,5 cm)

1 1
f, = 0,51.10—2.5.1(3))2(k = 0,51.10—2.7 5.21,12 = 0,3 [kG]

)
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Dé tmg suit giam trén thanh dan nguoi ta dit cac miéng dém cach nhau 1 khoang 1
trong khoang gitra 2 sir lién ké nhau cua 1 pha. Luc tac dong 1én doan thanh dan giira 2 miéng
dém lién tiép co chiéu dai L.

FZ ES fz. 12
—  Momen udn tac dong 1én thanh dan:

M, =F2—"2=f2‘2 [kG.cm]

12

— Momen chéng uén cia tiét dién ngang thanh dan:
W, = Wy_, = 2,52 [cm?]
— Ung suit trong vit liéu thanh dan do f2 sinh ra:

M,  f,13

8, = =
W,  12.W,

[kG /cmz]

0,3 .100%

5, =
2 12.2,52

=99,21 [kG/cm?]
— Dbiéu kién 6n dinh dong cta thanh dan 1a:

8t =81 + 8, < 8¢p
Trong do: Ocp: laing suat cho phép cua vat liéu lam thanh dan.
Doi véi dong 6, = 1400 kG /em

8 =61 +8, =11,27 + 99,21 = 110,48 [KG/cm2] < &,

Vay ta khong can dit thém miéng dém vao giita 2 st ma van dam bao diéu kién 6n dinh dong.
¢.Kiém tra 6n dinh dong ciia thanh dén khi cé xét dén dao dong

Tén s6 riéng cta thanh dan c6 hinh dang bat ki duoc xac dinh nhu sau:

3,56 |E.J.106
= 12 " Sy

1: 12 d dai thanh dan ctia 1 nhip thanh dan

Trong do:

E: 1a modul dan hdi cta vat liéu thanh dan, thanh dan béng d@)ng
E=1,1.10° (kG /cm?)

J: 1a momen quan tinh ciia tiét dién thanh din d6i véi truc thang goc va phuong
uon (J = Jyoyo = 89 cm?).

y: 1a khéi luong riéng cia vat liéu 1am thanh dan (y = 8,93 g/em?)
S: tiét dién ngang cta thanh dan (S = 2.0,52= 10,4 cm?)

A . _ 356 |[EJ10° _ 3,56 [1,1.10.89.106 _
Vay: - \’ Sy 1002'\/ 10,4.8,93 = 365,51 [Hz]

Ta thiy tan s6 dao dong riéng f; = 365,51 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 mén cac diéu kién kiém tra.
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Chon thanh gép cip 0,4kV

Chon thanh goép 1am viéc va dit trit cAp 0,4kV gidng nhau

Ta chon cép theo diéu kién phat nong cho phép:
Lep>Ie6=3,23 [kA]= 3230 [A]

Vay chon thanh dan ctng biang ddng tiét dién hinh mang c6 sé liéu nhu sau:
Bang 6.15 Thong so6 cua thanh dan cap 0,4kV

Dong dién
. . y Momen tr& khéang o 4 cho phép
Kich thudc (mm) Tiet 3 Momen quén tinh [cm®] .
. [cm’] ca 2 thanh
dién 1
[A]
cuc -
,, | Mot thanh Hai M6t thanh )
[mm-] Hai thanh
H b c r thanh
Wix | Wyy Wyoyo Jxx Jyy Jyo-yo
75 |35 |55 |6 695 14,1 | 3,17 | 30,1 53,1 7,6 113 3250

Céc diéu kién kiém tra twong ty chon thanh din phia ha 4p may bién ap ty dung du trit bac 2

6.4.5.
6.4.5.1.

Taco: Fi1=26,71 [kG];

Chon sir do thanh gép mach tu dung
Chon sit d& thanh gép cap 6,3kV

h =75 [mm]

Duya vao Phu luc VIl/trang 252 TLTK[1] ta chon loai st dat trong nha c6 cac thong s6 nhu sau:
Bang 6.16 Thong so cua st do thanh gop cap 6,3kV

Di¢n ap [kV] Lyc phé hoai nho R
. - P Chiéu cao
Loai str ) , Duy tri ¢ trang thai nhat khi uon tinh
Pinh muc . [mm]
kho [Kg]
OD-6-375Y3 6 36 375 100
' H+2 100422
Vay: Fy=Fpi=F.—2=2671.— 2 =363 k(]

Fep = 0,6.Fpps = 0,6.375 = 225 [KG]

Ta thay: Fy, < Fp, vdy théa man yéu cau 6n dinh dong.

6.4.5.2.

Ta co: F1 =306,82 [kG] ;

Dua vao Phu luc VIl/trang 252 TLTK [l]’ ta chon loai sir dat trong nha cé cac thong s6 nhu sau:
Bang 6.17 Thong so6 cua st do thanh gép cap 0,4kV

Chon st 5 thanh gop cip 0,4kV

h =75 [mm]

Dién ap [kV] Luc pha hoai nho N
., - - — P Chiéu cao
Loai su Pinh Duy tri ¢ trang thai nhat khi uon tinh (mm]
mm
murc kho [kG]
O®d-1-7500BYT3 1 11 750 72
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’ h 75

H H+=
Véy. Ftt = Fl.g = Fl'_ - 306 82.

= 466,62[KG]

Fep = 0,6. Fyps = 0,6.750 = 450 [ kG]

Ta thy: Fy, < F., , vy thoa min yéu ciu 6n dinh dong.

cp
6.4.5.3.  Kiém tra kha ning ty khéi dong ciia cic dong co

Do ngin mach hay cac nguyén nhan khac 1am cho dién ap giam thap tham chi bang khong,
lam cho cac dong co dang lam viéc khong dugc cit ra khoi ludi va sau khi loai trir nguyén nhan
gdy ra sy cb thi dong thot xdy ra qua trinh khoi dong dong co. Diéu kién dé dong co tu khoi
dong la tong cong sudt tu khoi dong co trong co cdu tir ding ctia nha may phai nho hon tong

cong suat cia cac dong co dién cho phép ty khoi dong, nghia 1a:
> Pdm> Ptdmax
Trong do:
> Pum :1a tong cong sudt cac dong co dién co thé tu khoi dong may.
(105-U,%)m,,.cos¢,.100.S .

2 Ptdm - 0 0 0 0
U, %L, %.(X %+U, %)

Uq % : 1a dién 4p trén thanh ci tu ding trong thoi gian dong co ty mé may, cé thé lay Ud

%=(65+70)%.
H : 12 hiéu suét trung binh cta cac dong co co, lfiy nd=0,88+0,92.
Cosw : 12 hé sd cong suat trung binh cia cac dong co co bang 0,85.
Un% : 1a dién 4p ngan mach ctia méay bién ap.
Xk% : 1a dién khang khang dién, ¢ day Xx%=0.
SPp :(105-65).0,9.0,85.IOO.Sde _ 9,808.S,.5

o 65.4,8.U, % U %

6.4.5.4. Kiém tra kha niing tw khéi dong ciia cac dong co trén thanh gop 6,3kV

9,808.4

P, =—— = 6,04 MW
15
2 Piimax(63kv) = Sidmax(6,3kv)-COSQ,y = = 0,85 = 2,55 [MW]

Ta théy > Pdam> Pidmax nén tat ca cac dong co co thé tu khoi dong
6.4.5.5.  Kiém tra kha ning ty khéi dong ciia cic dong co trén thanh gép 0,4kV

9,808.1
Zpdm = T = 1,78 [MW]

15
Zptdmax(6,3kV) = 15%Stdmax(6,3kV)'COS(ptd = 15%? 0,85 = 0,3825[MW]

Ta thdy Y Pam> Pumax Nén tit ca cac dong co co thé tu khoi dong
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KET LUAN

Db an t6t nghiép v6i dé tai “Tinh todn, thiét ké phan dién trong nha may Nhiét dién ngung
hoi” duoc thuc hién nham xay dung h¢ théng dién dam bao cép dién an toan, lién tuc va hiéu
qua cho toan bo phu tai ctia nha méy c6 cong suit 240 MW (gom 4 t6 may, mdi t6 may cong
suit 60 MW).

Trong qua trinh thyc hién, dd an da dé xuit 5 phuong an ndi dién, tién hanh phan tich k§
thudt — van hanh, kinh t& dé lya chon hai phuwong an phu hop nhat phuc vu cho cac bude tinh
toan chi tiét tié'pl theo. Trén co s& do, dd 4n da thuc hién viéce tinh chon may bién ap tu ngau va
hai cudn day, kiém tra kha niang lam viéc ctia chiing trong diéu kién van hanh binh thuong ciing
nhu trong tinh hudng su ¢d. Ton thit dién ning trong ngdy va nim dugc tinh toan dya trén dd
thi phu tai va dic tinh thiét bi.

Song song v&i d6, tinh toan dong dién ngan mach tai cac diém quan trong trong hé thong
cling dugc trién khai. Ta x4y dung so dd thay thé va tinh toan cac dong ngan mach va xac dinh
xung lugng nhiét phuc vu viéc lya chon khi cu dién. Cac phuong 4n dugc tiép tuc dénh gia va
so sanh vé mat kinh té va k¥ thuat, bao gom chi phi dau tu, chi phi van hanh hang nam. Tir két
quéd phan tich, phuong an tdi wu da duoc lya chon véi muc tiéu ti wu hoa hiéu qua kinh té va
ky thuat.

Ngoai ra, dd 4n con thuc hién viée tinh chon khi cu dién nhu may cit, dao cach ly, thanh
gop, day dan va su cach dién. BDong thoi, hé thong dién ty dung trong nha may cling dugc thict
ké nhdm dam bao cung cap dién 6n dinh cho céc phu tai ndi bd trong moi ché do lam viéc.

Do an da hoan thanh dy du cac budc tinh toan va thiét ké cho phan dién cua nha may
nhiét dién. Cac phuong an dé xuit dap tng cac yéu cau ky thuat, dam bao kha ning van hanh
tin cdy va hiéu qua. Lua chon phuong an t6i uu gitp giam ton that va toi wu héa chi phi dau tu
cling nhu van hanh.

Em xin chan thanh cam on PGS.TS Ngé Vin Dudng da tan tinh huéng dan trong sudt qua
trinh thuc hién d6 an. Pong thoi, em xin gui 10i cam on chan thanh dén quy thay ¢ trong Khoa
Dién — Trudng Pai hoc Bach khoa Pa Nang da tao diéu kién thuan lgi dé em hoan thanh tét d6
an tot nghiép nay.
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