PHAM HUY HOANG
LOI NOI PAU

Ngay nay trong cong cudc cong nghiép héa, hién dai hdéa dat nudc, dé thic
ddy nén kinh t€ va nhu cdu phét trién kinh t€ va nang cao doi séng ngudi dan
hang ngay cang phai dugc mé rong va nang cao hon nita. Trong dé cé nhu cau
phat trién dién nang trong cac linh vuc cong nghiép, nong nghiép, dich vu va sinh
hoat tang cao. Do do, viéc thi€t k€ cung cap dién véi cac trang thié€t bi dién hién
dai dé dap ung cdc van dé néu trén 1a rat cin thiét va khong thé thi€u trong san
xuat cling nhu trong doi song ngudi dan.

Mudn gidi quyét t6t van dé néu trén can ¢ nhing kién thic hi€u biét toan
dién, sau rong, khong nhiing vé cung cép dién, trang bi dién ma con ca vé hé
thong nang luong.

Sau hon ba thang khong ngling nghién ctu, hoc hoi, véi dé tai duoc giao
la: “Trang bi dién hé thong xir Iy nudc thai nha may thép Pinh Vi, khu kinh
té Pinh Vii - Quan Hai An, Hai Phong.” do Thac s§ Nguyén Dtc Minh huéng
dan da hoan thamh. Dé tai dugc chia lam bon chuong nhu sau:

Chuong 1: Téng quan vé hé thong xir Iy nudc thai tai nha mdy thép Pinh Vil.

Chuong 2: Thiét k& cung cap dién tram xu ly nudc nha mdy thép Dinh Vil.

Chuong 3: Tinh chon mach khéi dong cho cac phu tai cua hé thong.

Chuong 4: Tinh todn do sut 4p va ngan mach.

DéE hoan thanh dugc luan 4n tot nghiép nay, trudc tién em xin bay to long
biét on sau sidc dén tat ca cac thdy c6 bo mon Dién tu dong cong nghiép - trudng
Dai hoc Dan 1ap Hai Phong da hét 1ong huéng dan, truyén dat nhiing kién thic va
kinh nghiém cho em trong nhitng nam thang hoc tap.

Diac biét em xin cam on thay gido Nguyén Diic Minh va cdc can bo cong
nhan vién Cong ty C6 phan thép Dinh Vi da luon quan tam, huéng dan, dong

vién va giip d6 em trong suot qua trinh thuc hién luan an t6t nghiép nay.



Chuong 1

TONG QUAN VE HE THONG XU LY NUGC THAI NHA MAY
THEP PINH VU

1.1. GIGI THIEU VE CONG TY

Nha mdy san xudt phoi thép véi day chuyén cong nghé tir Trung Quéc
dugc 1ap dat va chinh thic di vao san xudt tir ngay 19/03/2006. Nhu vay vdéi thoi
gian hoat dong san xuat chua lau nhung san xuét cia nha may luon dap tng duoc
nhu c4u, thi hi€u cta khach hang ca vé chat luong va gid thanh, cung véi do tin
cdy san pham cao.

Day chuyén ctia nha mdy dugc trang bi nhitng trang thiét bi mdi c¢6 kha
nang s6 hoa va tinh nang tu dong hod cao ddp tng dugc yéu cau vé mat cong nghé
va lam viéc tuong doi 6n dinh nhim dam bdo nang sudt san xuit clia nha may.

Vé t6 chiic trong nha may ngoai van dé quan tam t6i chat lugng san pham,
diéu hanh cong viéc san xuat kinh doanh quan 1y nhan luc trong nha may va dam
bao chi phi, tién luong cho nhan cong, con mot van dé khac nita luon duogc dit 1én
hang dau d6 1a van dé an toan cho ngudi va thiét bi. Vé sinh trong nha méy luon
dugc chu trong, phé€ cuia phoi thép luon duoc khoi dao, don dep va xu ly dinh ky ...

Cong ty C6 phan thép Pinh Vii (SSC DINH VU), dia chi: Khu kinh t€
Pinh Vi - Quan Hai An, Hai Phong. Dién thoai: 0313.769038 - Fax:
0313.769039.

Cong ty C6 phan thép Dinh Vi ¢6 nha mdy san xuat phoi thép cong suat
200.000 tan/nam. Cong trinh nay do Vién thiét k& luyén kim dac biét Trung
Khanh - Trung Qudc thiét k&, Zamil Steel va cac nha thau c6 kinh nghiém cta
Viét Nam xay dung, Cong ty 10 dién hang nang Bang Vién - Tay An, thuoc tap
doan Tay Dién, chuyén ché tao 10 luyén thép hang ddu Trung Qudc 1am tong thau
cung cip, chi huy ldp dat thiét bi, hiéu chinh mdy mdc, chay thlr va huéng dan
van hanh.

Nha mdy san xuét phoi thép dugc xay dung trén dién tich 50.000 m?, day chuyén
thiét bi dong bo va thuodc loai Model mdi nhat ctia Trung Quoc nam 2004 - 2005:



e L0 luyén ho quang siéu cong suat 30 tan.

e L0 tinh luyén 40 tan.

e May duc phoi lién tuc 3 dong.

Céc thiét bi phan 16n duoc co gi6i hod, tu dong hod, diéu khién bing k¥
thuat s6 PLC, c6 cdc day chuyén san xuat oxy, agon, nito phuc vu cho 10, tram bu
SVC, tram xtr 1y nuGc, tram loc bui dong bo va hién dai dap dng tot cac yéu cau
vé kinh t€, k¥ thuat, moi trudng va céc tiéu chi ciia Hé thong quan 1y chat luong
ISO 9001:2000.

Tong gia tri ddu tu: 396 ty dong.

Nha mdy san xuat phoi thép da di vao san xuét tr ngay 19/03/2006, véi
cong sudt trung binh 10.000 tan/thang trong nam 2006, quy mo su dung 579 can
bo cong nhan vién. San phdm: phoi thép 120x120x6000: mac thép theo tiéu
chuin ctia My, Nhat, Han Quéc, Trung Quoc, Viét Nam hoic theo yéu cu clua
khach hang. Hién nha mdy dang cung cap phoi thép cho cidc nha may can thép:

Viét Uc, Viét Han, Viét Nhat... va duoc ban hang danh gia cao vé chat luong.

1.2. TAM QUAN TRONG, NGUYEN LY HOAT PONG CUA HE
THONG XU LY NUGC THAI NHA MAY THEP PINH VU

1.2.1. Tam quan trong cua hé thong xir 1y nuée thai

Hé thong xtr 1y nudc thai trong cdc nha mdy, cac khu cong nghiép néi
chung va trong nha mdy thép Dinh Vi néi riéng dong mot vai tro hét stiic quan
trong. Mac du khong truc ti€p gép phan tham gia vao qua trinh san xuat ra san
pham nhung hé théng xi Iy nuéc da phuc vu cho viéc thong gid, thoat khéi, thai
khi théi, cAp nudc va thai nudc thai... dé bdo vé moi truong. Hoat dong clia hé
thong x{r 1y nude tudn hoan trong nha mdy anh hudng 16n dén ca day chuyén san
xudt, qué trinh diéu khién, dén nang suat mdy va gid thanh san pham.

Viéc diéu khién hé¢ thong nuGc tudn hoan trong nha mdy rit quan trong.
DPay 12 mot khau khong thé thi€u trong bat ky mot nha mdy thép nao. Ngoai ra,
n6 ¢6 thé dp dung cho nhiéu nganh cong nghiép khac. Trong nganh cong nghiép
thép, luong nudc st dung dé 1am mat 12 rat 16n. Luong nudc nay néu thai truc tiép

ra moi truong s& lam moi truong bi 6 nhiém nghiém trong. Hon nita, néu khong



st dung lai nudc nay s€ rat lang phi ca ve tai nguyén va lang phi vé kinh t&. Vi
thé viéc stir dung tuan hoan nudc la thuc su can thiét. Nudc lam mat phai dugc cap
tu dong lién tuc va chinh xdc. Di€u nay doi hoi phai ¢6 mot hé théng tu dong
diéu khién tuan hoan nudc trong nha may.

1.2.2 Nguyén ly hoat dong hé thong xir Iy nuéc thai nha may thép
Pinh Vil

1.2.2.1. Chu trinh tuan hoan nudc tai nha may thép Pinh Vi

Hé thdng tai sinh nudc trong nha may gom hai hé thong cip nuGe chinh:

e Duong lam mat truc ti€p.

¢ Duong lam mat gian tiép.

Ngoai ra, d€ dam bao an toan cho hé thong 10 nung clia nha mdy trong
truong hop mat dién con c6 hé thong nudc lam mat khan cép.

Nué6c cap vao dé lam mat hé thong thiét bi va san phdm c6 luu luong 1a
1440m*/h. Nudc 1am nguoi thai ra tir nha xudng dugc thu héi va xir 1y can, 1am
mat, sau do6 cap trd lai phuc vu san xuét, ti€p tuc qua trinh lam mat thiét bi va san
pham phoi thép. Chu trinh van hanh nhu vay cta nuéc dugc goi 1a vong tuan
hoan, vi vy qua trinh xtr Iy nudc thai tai nha may thép Dinh Vii con duoc goi 1a
qud trinh x{r Iy nudc tudn hoan. Vong tuin hoan nay thudng xuyén duoc cip bd
sung mot luong nuée sach dé bu dap luong nudc that thodt do bay hoi, 10 ri, thai
di ciing v6i qua trinh thai can va thai dau.

TRAM
CAP NUGC SACH
\ 4
HE THONG XULY THIET B} do.
; . NV > BE CHUA NUGC SACH
LAM SACH NUGC LAM MAT NUGC
T A\ 4
HE THONG . THIET BI VA SAN PHAM CAN | HE THONG BOM
THU HOI NUGC THAI LAM NGUOI CAP NUOC LAM NGUOI

Hinh 1-1: So d6 khoi chu trinh tuan hoan nudc



Heé thong thu hoéi, x{r Iy nudc va cap nudc trd lai phuc vu san xuét goi 1a hé
thong nudc tuan hoan. Hé thong cdp nudc tuin hoan ctia nha may gom 4 dudng
cung cip chinh trong d6 nudc 1lam mat truc ti€p gobm 3 duong véi ap luc tuong
ting tai thoi di€ém 1am viéc 12 4 bar, 7 bar, 13 bar va nuéc 1am mat gidn ti€p gom
mot duong véi ap suat 4 bar.

1.2.2.2. Quy trinh xu ly hé thong nudc thdi

Nuée thai ra tir hé thong lam mat cia nha may c6 hai loai v6i thanh phan
can khac nhau. Mo6i loai c6 vong tuan hoan va hé thong xtr 1y riéng. Trong hai
vong tuan hoan thi vong tuan hoan lam nguoi truc ti€p c6 luu lugng 16n va chi€ém
khoang 75% luu lugng nuGe toan bo hé thong lam mat ctia nha may.

a, Vong tudn hoan lam nguoi truc tiép

Nudc thu duoc sau khi 1am mét tai 10 dién duoc thu héi vé bé chita nudc
néng. Tir bé chita nuée néng nudc duoc bom thang sang bé chita trung gian.

KEO TU BANG HOA CHAT

NUGC CHO HOP KET TINH v .| NUOCLAMNGUOILAN 2 R BE LANG Xi
PUC LIEN TUC g PUC LIEN TUC g
HE THONG - \ s - BE CHUA
BOM CAP - LAMNGUQILO BIEN | NUGC NONG
A
\4 Y
BECHUA |, LAM MATNUGC | LOCCAN  |. BE CHUA NUGC
NUGC SACH | COOLING TOWER | LOCAPLUC | TRUNG GIAN
A
A\ 4 A\ 4
TRAM CAP CAP HOA CHAT , LANG PUNG
NUGC SACH KEO TU KET HOP TACH BUN

Hinh 1 - 2: So d6 kho6i vong tuan hoan lam ngudi truc ti€p



Nuéc thu dugce tir day chuyén diic dugc dua vé bé ling xi dé ling b6t min
cin réi bom vao bé chita nude trung gian. Tir bé chia trung gian, hé thong bom
s& bom nudc vao hé thong loc ap luc. Nudce tir hé thong loc dp luc duoc ddy vao
thap 1lam mat (Cooling tower). Tai thap lam mat nudc s€ dugc dugc giam nhiét do
yéu cau (tir 42°C xuong con 35°C) rdi chay vao bé chita nudc sach. Tur day, nude
dugc hé thong bom - dit trong tram bom ddy t6i cdc di€ém sir dung trong nha may
bat ddu mot vong tuan hoan mai.

Nué6c 1am mat truc tiép duge ddy vao nha mdy bing cac tuyén cap nude sau:
Bang1-1

TUYEN LUU LUONG AP SUAT HO SUDUNG
Tl 270 m*/h 7 bar Lam mat loc bui va oxy
T2 260 m*/h 7 bar Lam ngudi ho 1o dién
T3 460 m*/h 13 bar Lam nguoi kin 10 dién
T4 400 m’/h 4 bar Duc lién tuc

Ddc tinh ky thudt ciia bom cho cdc tuyén

Bom cho cic tuyén T1, T2, T3, T4 1a bom ly tdm truc ngang, moi tuyén c6
mot bom du phong.

Tuyén T1: gobm 2 bom ky hiéu P1A va PIB, trong d6 bom P1B la bom du
phong. Thong s6 méi bom la:
Bang 1-2

Luu lugng (m*/h) Ap suat ddy (bar) Cong suat bom (kW)
270 8,5 110
Tuyén T2: gom mot bom ky hiéu P2, bom du phong chung véi tuyén 1.

Thong s6 bom la:
Bang1-3

Luu lugng (m*/h) Ap suat ddy (bar) Cong suét bom (kW)

260 8,5 110

Tuyén T3: gobm 3 bom ky hiéu P3A, P3B, P3C, trong d6 bom P3C la bom
du phong. Thong s6 mébi bom la:



Bang 1-4

Luu luong (m*/h)

Ap suidt ddy (bar)

Cong suat bom (kW)

230

14,5

160

Tuyén T4: gobm 3 bom ky hiéu P4A, P4B, P4C, trong d6 bom P4C la bom
du phong. Thong s6 mdi bom la:

Bang1-5

Luu luong (m*/h)

Ap suidt ddy (bar)

Cong suat bom (kW)

200

5,0

37

Nudc lam ngudi truc ti€p sau qua trinh tham gia lam ngudi thép sé tu chay

vé cédc bé thu gom theo hé théng ranh thoat nuGc trong nha. Tai cidc bé nay, nudc

dugc bom di xir 1y d€ tai st dung.

Pdc tinh ctia bom tai cdc bé

BE ling vay can: st dung loai bom chim, gém 3 bom ky hiéu PSA, P8B,
P8C trong d6 P8C la bom du phong. Thong s6 cia mdi bom:

Bang1-6

Luu Iuong (m?/h)

Ap sudt ddy (bar)

Cong suat bom (kW)

200

2

16

Bé gom nudc tir cac tuyén T1, T2, T3: sir dung loai bom chim gém 3 bom
ky hiéu P9A, P9B, POC trong d6 P9C 1a bom du phong. Thong s6 cua moi bom:

Bang1-7

Luu lugng (m?/h)

Ap suat ddy (bar)

Cong suat bom (kW)

365

2

34

Bé chita nudc sau lang: stt dung bom ngang truc ddy nudc vao hé thong loc
ap luc, gobm 4 bom ky hiéu P5A, P5B, P5C, P5D, trong d6 PSD 1a bom du phong.

Thong s6 moi bom la:
Bang1-8

Luu Iuong (m*/h)

Ap sudt ddy (bar)

Cong suat bom (kW)

380

3,5

55

Bé chita nude rira loc: sir dung bom chim ddy bun vao hé théng xir 1y bun, gom
2 bom ky hiéu P6A, P6B, trong d6 P6B la bom du phong. Thong s6 méi bom la:




Bang1-9

Luu lugng (m*/h) Ap suidt ddy (bar) Cong suat bom (kW)

10 2 1,5

Bom rtra loc hé thong binh loc ap luc: st dung bom chim truc ngang, gom 2
bom ky hiéu RA, RB, trong d6 RB 1a bom du phong. Thong s6 moi bom la:
Bang 1-10

Luu lugng (m*/h) Ap sudt ddy (bar) Cong suat bom (kW)

1400 2 15

May nén cédp khi ria loc cho hé thong binh loc dp luc: ky hiéu may nén la
MNK, ¢6 céc thong so:
Bang 1-11

Luu lugng (m?/h) Ap suit ddy (bar) Cong suat bom (kW)

960 8 37

b, Vong tudan hoan lam ngudi gidn tiép

Nuéc sau khi di qua hé thong thiét bi cAn 1am mat s& c6 nhiét do khoang 42°C.
Nudc theo dudng ong dan thing t6i thap 1am mat (Cooling tower) dé tan nhiét.

Tai thdp 1am mat nudc sé giam nhiét do xuong nhiét do yéu cau (tir 42°C
xuong con 35°C) roi chay vao bé chia.

T bé chita, nuée duoc hé théng bom dit trong tram bom ddy t6i cdc thiét
bi cin lam nguoi trong nha mdy, bat ddu mot vong tudn hoan mdi.

Céc tuyén G1, G2 déu c6 cung ap luc duong ong do dé6 dung dudng ong
D250 Iam tuyén 6ng chinh cap vao cac tuyén 6ng nhanh nay.

Bang 1 - 12
Cic tuyén Luu luong Cot 4p Piém cung cip
Gl 245 m’/h 4 bar Khu vuc may duic
G2 65 m’/h 4 bar Lo dién

Bom cho tuyén 6ng chinh D250: gobm 3 bom ky hiéu GA, GB, GC, trong
d6 GC 1a bom du phong. Thong s6 moi bom Ia:



Bang 1 -13

Luu lugng (m*/h) Ap suidt ddy (bar) Cong suat bom (kW)

155 5,5 37

Bom tuyén 6ng nudc khin cap: gdém 2 bom ky hiéu KCA, KCB, trong d6
KCB la bom du phong. Thong s6 mdi bom la:
Bang 1 - 14

Luu lugng (m*/h) Ap sudt ddy (bar) Cong suat bom (kW)

25 4,3 5,5

1.3. TONG QUAN VE CAC MAY NEN, BOM, QUAT SU DUNG
TRONG HE THONG

1.3.1. May bom

Bom 12 mdy thuly luc dung dé hit va ddy chat 16ng tir noi nay dén noi khéc.
Chat 16ng dich chuyén trong dudng ong nén bom phai ting dp suat chat long &
ddu dudng ong dé thing trd luc trén dudng ong va thing hiéu 4p suit & hai ddu
duong 6ng. Nang luong bom cap cho chat 1ong 1ay tir dong co dién hoac tur cac
nguodn dong luc khic (mdy nd, mdy hoi nuéc...)

Diéu kién 1am viéc ctia bom réit khdc nhau (trong nha, ngoai troi, do 4m,
nhiét do...) va bom phai chiu dugc tinh chat hoa, 1y cuia chat 16ng cin van chuyén.

1.3.1.1. Phdn loai

Phan loai mdy bom ¢6 nhi€u cach:

a, Theo nguyén ly lam viéc hay cdch cdp ndng luong:

C6 2 loai bom:

e Bom thé tich: Bom loai nay khi 1am viéc thi thé tich khong gian lam viéc
thay d6i nhd chuyén dong tinh tién cla pittong (bom pittong) hay nhd chuyén
dong quay cua rotor (bom rotor). Két qua th€ nang va ap suat chat long tang 1én
nghia la bom cung cap ap nang cho chat long.

¢ Bom dong hoc: Trong bom loai nay, chit l1ong dugc cung cap dong nang
tr bom va ap suét tang 1én. Chit 1ong qua bom thu dugc dong luong nho va dap
cliia cac canh quat (bom ly tam, bom huéng truc) hoac nhd ma sat cua tadc nhan



lam viéc (bom xody 16c, bom tia, bom chian dong, bom vit xoan, bom suc khi)
hoac nho tac dung cta truong dién tir (bom dién tir) hay cac truong luc khac.

b, Theo cdu tao

¢ Bom canh quat: Trong loai nay bom ly tam chiém da s6 va thuong gap nhat.

¢ Bom pittong: bom nudc, bom dau.

¢ Bom rotor: bom dau, hoa chat, bun...

¢ Thudc loai nay con c6 bom banh rang, bom canh truot (14 gat)...

¢, Theo ndng luong duoc s dung

Vi bom duoc lai bing cdc loai dong co c6 dic diém khac nhau nén ciing c6
thé chia bom ra cic loai:

¢ Bom chay bang dong co Diezen.

¢ Bom chay bang dong co dién.

¢ Bom chay bang dong co hoi nudc. ..

Ngoai ra c6 cic loai bom dac biét nhu bom mang cich (bom xang trong
0t0), bom phun tia (tao chan khong trong cac bom 16n nha may nhiét dién...)

1.3.1.2. So doé cdc phan ti cia mot hé thong bom

Hinh 1-3: So d6 mot hé thong bom
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1. Bong co kéo bom (dong co dién,
mady no...)

2. Bom

3. Luéi chan rdc lap 6 dau ong hit. Bén
trong luGi chan rdc thudng ¢ van mot
chiéu dé chat 16ng chi c6 thé tir ngoai
bé hit vao ong hiit.

4. Bé huit.

5. Ong hit.

6. Van ong hut.

7. Van 6ng day.

8. Ong ddy.

9. Bé chra.

10. Van va duong ong phan phoi t6i
noi tiéu dung.

11. Chan khong k€& 1ap & dau vao bom,
do 4p suat chan khong do bom tao ra
trong chat 16ng.

12. Ap k€& ldp & ddu ra ctia bom, do 4p
sudt cua chat 16ng ra khoi bom. Bom sé
hit chat 1ong tir bé hiit 4 qua ong hit 5
va ddy chat 1ong qua 6ng ddy 8 vao bé
chtra 9.

1.3.1.3. Cdc thong s6 co bdn cua bom

a, Cot dp H (hay dp sudt bom): D6 1a lugng tang nang luong riéng cho mot

don vi trong luong chat 16ng chay qua bom (tir miéng hiit dén miéng ddy ctia bom).

Cot 4ap H thudong dugc tinh bang mét cot chat 16ong (hay mét cot nude) hoic

tinh d6i ra 4p suat cia bom:

P=yH = pgH

(1-1)

Trong d6: y1a trong luong riéng cuia chat 1ong duge bom (N/m?)

p 1a khoi lugng riéng chat 1ong (kg/ m?)

g 1a gia toc trong truong (9,81 m/ s?)
Cot 4p H ctia bom diing dé khic phuc:

e Do chénh muc chat 16ng giita bé chita va bé hit: H, + H, (m).

e Do léch dp suat tai 2 mat thodng & bé hiit (p,) va bé chia (p,)

P, =P,

_pz_pl

 pg

e Tr& luc thuy luc (t6n that nang luong don vi) trong 6ng hit (2h,) va ong

day (Zhy).

® Do chénh léch ap suit dong hoc (dong nang) gitta hai mat thoang \/22_—9

2 2
Vl



V3 -V

H=(Hh+Hd)+%+2hh+zhd+ (1-2)

Trd luc thiy luc trong 6ng hit va ong ddy tinh theo cdc cong thiic:
h 2g\ d, " (1-3)
¢ 29\ d, ‘ (1-4)

Trong d6: v, v,: van toc chat 1ong trong ong hiit va 6ng ddy (m/s).
Ay» Mg hé 6 trd luc ma sat trong 6ng hut va ong ddy
I, I, d,, d;: cdc chiéu dai va dudng kinh ong hut va 6ng ddy (m).
Y&, 2hy: tong hé so trd luc cuc bo trong ong hit va 6ng day.
b, Luu luong (ndng sudt) bom: D6 12 thé tich chat 1ong do bom cung cip
vao ong ddy trong mot don vi thoi gian.
Luu luong Q do bang m’/s, m’/h. ..
¢, Cong sudt bom ( P hay N)
Trong mot t6 may bom can phan biét 3 loai cong suat:
e Cong sudt 1am viéc N1 (cong suat hitu ich) 1a cong dé dua mot luong Q
chit long 1én do cao H trong mot don vi thoi gian (s).
N, = AQh.10? (kW)
Trong d6: A (N/m?); Q (m?/s); H (m)
e Cong suat tai truc bom N (thuong ghi trén nhan bom). Cong suit nay
thudng 16n hon N vi ¢6 t6n hao ma st.
e Cong suat dong co kéo bom (N,.): cong sudt ndy thudng 16n hon N dé bu

hiéu suét truyén dong gitta dong co va bom, ngoai ra con du phong qua tai bat thudng.

Ndc= kﬁ:k,yL(g.]_O‘:'3 (kW) (1-6)
M MhMNi

Trong doé: k 1a hé s6 du phong
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Cong suatbom duéi ~ 2kW lay k = 1,50

2+25kW lay k =1,50 + 1,25
5+50kW layk =125+ 1,15
50+ 100 kW layk =1,15+ 1,08

Cong suat bom trén 100 kW lay k = 1,05
Ciing c6 thé 14y hé s6 du phong:
Khi Q<100 m*hthik=1,2+ 1,3
Q>100m’hthik=1.1+1,15
N hiéu suét bo truyén dai (cu-roa) thi n,< 1. Con khi dong co n6i
truc ti€p véi bom thi n~ 1

d, Hiéu sudt bom (n,): 1a ty s giita cong suét hitu ich N, va cong suat tai

truc bom N.
N
mo=y (1-7)
Hiéu suat bom gom 3 thanh phan:
Ny = NoNiMm (1-8)
Trong dé:

N hiéu sudt luu lugng (hay hiéu sudt thé tich) do t6n that luu luong vi 10 ri

Ny: hiéu suat thiy luc (hay hiéu suat cot d4p) do ton thit cot 4p vi ma sat
trong ndi bd bom.

N,.: hiéu suat co khi do tén thiat ma sat giita cdc bo phan co khi (6 bi, goi
truc...) va bé mat ngoai ctia guong dong (banh xe cong tac) véi chit 1ong (bom
ly tam).

1.3.1.4. Pdc tinh cua bom ly tim

Bom ly tam la loai bom dong hoc c6 canh quat. N6 duoc st dung rat rong
rai va dugc kéo bang dong co dién. Bom ly tam pho bién vi n6 bom duoc nhiéu
loai chat 16ng khac nhau (nuéc lanh, nuGc néng, axit, kiém, dau, bun...), giai luu
luong rong (tir vai 1/ph dén vai m?/s), cot 4p kém hon pittong nhung du ddp tng
trong rat nhiéu linh vuc san xuat (tir dudi 1m dén ¢& 1000m nudc, tuong tng ap
sudt 100at), cau tao don gian, gon, chac chan va ré.
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Hinh 1-4: So d6 ciu tao bom ly tam
Bom ly tam (hinh 1-4) gbm ¢6 vé bom 1 ¢6 bién dang tron dc, truc 4,

guong dong (banh xe cong tdc) 3 ¢ gan cédc canh cong 7, miéng hiit 8 va miéng
day 9.

Tru6c khi chay bom ly tm, phai mo6i nudc qua 6ng 10 d€ budng tron 6c,
ong hidt 5 chia ddy nude (ldc nay xupdp 11 phia trén luéi chan 6 déng lai do dp
suat cot nudc trong ong hut 5). Khi dong co kéo bom quay, guong dong c6 cac
canh cong gy ra luc ly tam lam chét 16ng trong céc ranh bi nén va ddy ra vé phia
duoi cac canh cong va budng tron oc.

Do dién tich mat cat budng tron 6c ting dan nén luu toc chét 10ng giam dan
va mot phan dong nang chat 16ng bién thanh dp nang, don chét long vao 6ng day.

Nhugc diém cta bom ly tam 1a khong c¢6 kha nang hit nuée lic ban ddu
(phai moi) va luu luong Q phu thudc vao cot ap H. Ly thuyét va thuc nghiém cho
thay: khi toc do quay n ctia bom gilt nguyén thi cot ap H, cong sudt N va hiéu
suit 1 la ham so cua Iuu luong Q. Quan hé:

H = H(Q); N=N(Q)
n=n(Q)

Goi la cac dac tinh riéng cua bom
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Puong cong H = H(Q) hoac Q = Q(H) cho biét kha nang lam viéc cua bom
nén con dugc goi la dac tinh 1am viéc cia bom. Hinh 1-5 cho cac dang duong dac
tinh ctia bom ly tam.

Z =

Hinh 1-5: Duodng dic tinh bom ly tam

Nhan xét dic tinh N(Q) ta thay: cong suat N ¢6 tri s6 cuc tiéu khi Iuu Iuong
bang 0. Lic nay dong co truyén dong md may dé dang. Do vay, dong tac hop 1y
khi m& mdy 12 khoa van 8 trén 6ng ddy (hinh 1-3) d€ cho Q = 0. Sau mot hay hai
phiit thi m& van ngay dé tranh bom va chat 1ong bi qué néng do cong sudt dong co
chuyén hoan toan thanh nhiét nang. Hon nita lic m& may dong dong co lai 16n nén
Q # 0 s& lam dong khéi dong qua 16n ¢6 thé gay nguy hiém cho dong co dién.

1.3.1.5. Yéu cdu vé trang bi dién cho bom

Cac bom hau nhu khong doi hoi thay d6i téc do nén phé bién kéo bom 1a
dong co khong dong bo xoay chicu 3 pha rotor 10ng séc. Tuy theo toc do bom ma
noi gitta dong co va bom c6 thé truc ti€p (dong truc) hodc gidn ti€p qua hop oc,
dai truyén, truc khuyu...

Vi bom hoat dong & moi trudng 4m ué6t (nudc, chat 1ong khic) hoidc & moi
truong doc hai (axit, kiém...) hay & moi truong dé chdy, né (dau, axit) hoic moi
trudng ban (biin) nén cac thiét bi trang bi dién - dién tir cho bom ciing phai dap
ting cac diéu kién do.

1.3.2. Quat

Quat 12 mdy khi ding dé hut hoac day khong khi hoac cac khi khéac.

Ty s6 nén khi trong quat khong 16n nén ta c6 thé coi khi théi (hit) khong bi

nén, nghia la coi khi nhu chat 16ng va tinh toan cho quat ciing tuong tu cho bom.
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1.3.2.1. Phdn loai

Phan loai quat c6 nhiéu céch:

a, Theo nguyén ly lam viéc: c6 2 loai:

e Quat ly tam: dich chuyén dong khi trong mat phang vuoéng géc véi truc
quay cua quat.

e Quat hudng truc: dich chuyén dong khi song song véi truc quay ctia quat.

b, Theo dp sudt: chia ra:

e Quat ap luc thap: p < 100 mm H,0

e Quat ap luc vua: p =100 + 400 mm H,0

¢ Quat ap luc cao: p > 400 mm H,0

¢, Theo muc dich sir dung: chia ra:

¢ Quat khong khi

e Quat khéi v.v...

d, Theo toc do chay quat

e Quat cao toc: hon 1500 vg/ph.

e Quat toc do trung binh: 800 + 1400 vg/ph.

e Quat toc do cham: 500 + 700 vg/ph.

e Quat toc do rat cham: dudi 500 vg/ph.

1.3.2.2. Pdc tinh cua quat ly tdm

Quat ly tam lam viéc nhu bom ly tam

Guong dong hay banh xe cong tac 2 (hinh 1-6 a) 1a bd phan chinh cta quat.
Cénh c6 thé cong vé phia tru6c, thang hay cong vé phia sau tlly theo ap suét cin
nhung khi d6 hiéu suat khi s& thay déi. Khi ra khoi guéng dong G s& vao thiét bi
huéng 1 va chuyén dong vao 6ng ddy 1 hinh tron 6¢ (hinh 1-6 b) va ra ngoai theo
ong 2.

Néu bo qua bién d6i riéng ctia khi (do do nén nho) thi cong suat quat 1a:
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N, = 2950 - Qegg ) (1-9)
n n
Trong do: Q: 1a nang suat quat (m?/s)

H,: chiéu cao dp luc (m cot khi)

p: khoi lugng rieng cta khi (kg/m?)

H: 4p luc (mm H,0 hay N/m?)

g =9,81 m/s?

n: hiéu suat chung, thuong n =0,4 + 0,6

Hinh 1-6: So d6 c4u tao quat ly tam
Hiéu suét chung bao gom:
N =NgNoNu (1-10)
Trong d6: n: hiéu sudt quat khong ké ton hao co khi
No: hiéu suat 6 da, thy loai ma n, = 0,95 + 0,97
Ny: hiéu suét hé truyén dong. Khi ndi truc ti€p v6i dong cony~ 1.
Cong suat dong co kéo quat:

KQH
Nge =kN = Q710‘3 (kW) (1-11)

Hé s6 du trit k ¢6 thé tra & bang 1-15 dudi day:
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Bang 1-15

Cong sudt N (kW) k
<0,5 1,5
0,5+1 1,3

1,01 +2 1,2
2,00+5 1,15

> 5 1,1

Cac dac tinh cta quat c6 dang tuong tu nhu & bom ly tam (hinh 1-5)

1.3.2.3. Yéu cdu trang bi dién cho quat

Céc quat cong sudt dudi 200kW thuong dung dong co khong dong bo rotor
ngan mach m& may truc ti€p hay gidn ti€p qua cdc phan tor mé mdy & mach
stator. Doi khi ding dong co rotor day quan néu can thay déi téc do trong pham
vi hep hoiac dong co dong bo ha ap.

Vi quat c6 cong suat trén 200kW thuong dung dong co dong bo cao ap.

Thuong dong co kéo quat dugc mé may truc tiép tir toan bo dién ap ludi.
Truong hop do cac thong so Iudi han ché hay can giéi han téc do goc cua quat
ma khong duge phép mé may truc ti€p thi phai han ché dién ap mé may qua cudn
khang hoac qua bién ap tu ngau doi véi dong co cao dp va qua dién trd tac dung
mach stator doi v6i dong co ha ap.

1.3.3. May nén

Khi nén c6 nhi€u cong dung: 12 nguyén liéu san xuét (trong cong nghiép
héa hoc), 1a tic nhan mang nang lugng (khudy tron tao phan tng), 1a tic nhan
mang tin hiéu diéu khién (trong k¥ thuat tw dong bing khi nén), 1a nguén dong
luc, cap hoi khi cho kich, tuabin...

Nguon cap khi nén 1a may nén khi.

1.3.3.1. Phdn loai

a, Theo nguyén ly lam viéc: chia ra:

e May nén thé tich: trong may nay, 4p khi ting do nén cudng biic nhd giam
thé tich khong gian lam viéc. Loai ndy ¢6 mdy nén pittong, mdy nén rotor (canh
truot, banh rang...).

e May nén dong hoc: trong may nay, ap khi taing do dugc cap dong nang
cudng biic nho cac co cau lam viéc. Loai nay ¢c6 may nén ly tam, huéng truc.
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b, Mdy nén ciing duoc phdn loai theo nhiéu cdch khdc nita nhu

¢ Theo ap suat: ap suat cao, trung binh, thip, chan khong.

¢ Theo nang suét: 16n, vira, nho.

¢ Theo 1am lanh: lam lanh trong qu4 trinh nén, khong lam lanh...

e Theo sO cap: mot cap, nhi€u cap v.v...

Tat ca cdc may nén déu 1lam viéc vé6i chu trinh nguoc v6i dong co pittong

hodc tuabin.

Pham vi ap suat va nang suiat mot s6 may nén cho & bang 1-16

Bang 1-16
Loai mdy nén Ap sudt lam viéc (at) | Ndng sudt (m’/h)
Mady nén pittong 0-3000-100000 0-30000
Mady nén cdnh gat 0-12 0-6000
Mady nén truc vit 0-10 0-30000
Mady nén ly tam 0-50 6000-300000
Mady nén tuabin 0-20 6000-900000
Mady nén huéng truc 0-10 Rat 16n

1.3.3.2. Cdc théng so co bdn cua mdy nén
May nén c6 3 thong s6 co ban:
e Ty sO nén €: 1a ty sO giilra ap sudt khi ra va ap suat khi vao cia may nén

g= (1-12)

e Niang suat Q: 1a khoi luong (kg/s) hay thé tich (m’/h) khi ma mdy nén

cung cap trong mdt don vi thoi gian.

e Cong sudt N: 1a cong suat tiéu hao dé nén va truyén khi.
Ngoai ra con c6 cac thong s6 vé hiéu suat may nén, vé khi nén (nhiét do,

ap suat khi vao ra, Ii tinh va héa tinh cta khi véi cac thong so khi dac trung)

1.3.3.3. Pdc tinh cua mdy nén ly tim

May nén ly tam 12 may nén dong hoc, c6 nguyén tac lam viéc tuong tu nhu

bom ly tam. Khéac 14, do su bién déi dp sudt cua khi khi qua gudng dong nén dan

tGi su tang khoi luong riéng cua khi va tao ra ap luc tinh. Pong thoi van toc khi

cling tang va do vay 4p luc dong ciling tang.
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D61 v6i ap sudt nho, ngudi ta dung tuabin théi khi mot cap. Loai nay tao dp

suat khong qua 0,15 at. V€ ban chat dé 1a quat cao ap.

D61 v6i ap sudt 1,3 + 4 at, ¢6 tuabin théi khi nhiéu cép.

Dai véi ap suat 4 + 10 at hay nhiéu hon, c6 may nén tuabin.

May nén ly tam c6 hiéu suat thdp hon may nén pittong nhat la khi nang

suat mdy nhé va ap suat cin cao (nén nhiéu cap).

Do két ciu don gian, kich thudc va khoi lugng nho, ndi truc tié€p dugc véi
dong co, khi nén ra lién tuc, déu, khong bi ban bdi ddu boi tron (nhu & may nén
thé tich) nén may nén ly tam mic du hiéu suét thip, van duoc st dung rong rai, &
gidi ning suat cao hon 100m’/ph thuong kéo biang dong co khong dong bo. May
nén c6 nang suat 16n hon 200m*/ph thuong kéo bang dong co dong bo.

Tinh cong suat dong co truyén dong mdy nén co thé theo cong thic sau:

z L, +L,
- 600.1?)277.77td = W (1-13)
Trong d6:  Q: 1a niang suat may nén (m’/ph)
N, hiéu suat may nén, n, = 0,5 + 0,8
N, hiéu suat bo truyén; truyén dai thi n, = 0,85;
L, L, cong nén dang nhiét va doan nhiét (kGm)
Gia tri L,, L, d6i véi cac ap suat khac nhau cho ¢ bang 1-17
k:lahéso dutri, k=1,1+1,15
Ciing c6 thé chon cong suit dong co theo cong thitc don gian:
z
P=k8% (kW) (1-14)
Trong dé: z 1a hé so, theo bang 1-17
Bang 1-17
Pai Ap sudt cudi (la dp sudt mdy nén + lat) (at)
luong | 3 4 5 6 7 8 9 10
L. 11.000 | 13.900 | 16.100 | 17.900 | 19.500 | 20.800 | 22.000 | 23.000
L, 12.900 | 17.100 | 20.500 | 23.500 | 26.100 | 28.600 | 30.700 | 32.700
Z 200 260 300 345 360 410 440 464
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Chuong 2
THIET KE CUNG CAP PIEN CHO TRAM XU LY NUGC

NHA MAY THEP PINH VU

2.1. TINH TOAN CONG SUAT TRAM XU LY NUGC

2.1.1. Nhom may bom

Cac may bom cta tram xtr Iy nudce thai tai nha may thép Dinh Vi cha yéu
1a bom ly tam, truyén dong cho cdc bom nay la truyén dong dién, noi giita dong
co va bom la truc ti€p (dong truc). Do vay, khi tinh chon cong suét dong co, ta
khong can luu ¥ dén hiéu suat ctia khau truyén luc trung gian.

Cac bom hau nhu khong doi hoi thay déi toc do nén pho bién kéo bom la
dong co khong dong bo xoay chiéu 3 pha rotor 16ng séc, véi bom cé cong sudt
trung binh va lon ta dung dong co khong dong bo xoay chiéu 3 pha rotor day quén.

Pé tinh todn cong suit cia dong co truyén dong cho bom ta st dung cong

thic (1-6): N, = kN KR 155 ewy
M MM
Trong d6: k 1a hé s6 du phong.
Cong suat bom dudi: 2kW lay k = 1,50
2+25kW lay k =1,50 + 1,25
5+50kW layk=1,25+ 1,15

50 + 100 kW layk=1,15+1,08

Cong suat bom trén 100 kW 1ay k = 1,05

Ciing c6 thé 14y hé s6 du phong:

KhiQ< 100 m’hthik=1,2+1,3
Q>100m’hthik=1.1+1,15
M- hiéu sudt bo truyén dai (cu-roa) thi n, < 1. Con khi dong co ndi truc
ti€p v6i bom thi n ~ 1
Sau day 1a phan tinh todn cong suat dong co truyén dong cho cdc may bom

ctia tram
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Bang 2-1

So | Cong sudtl | Cong sudt dong co
Nhom may bom . Loai déng co
luong | bom (kW) truyén dong (kW)
’ KDB rotor
Bom tuyén 1 02 110 115,5 . .
long s6c
; KDB rotor
Bom tuyén 2 01 110 115,5 o
long séc
’ KDB rotor
Bom tuyén 3 03 160 168 . .
long séc
] KDB rotor
Bom tuyén 4 03 45 52 . .
long s6c
o KDB rotor
Bom gian tiép 03 45 52 . .
long s6c
, KDB rotor
Bom vao bé loc ap luc 04 55 60 . .
long s6c
. KDB rotor
Bom khan cap 02 7,5 9 o
16ng so6c
C1 2 e a KDB rotor
Bom tai bé diéu hoa 02 2,5 3,5 . .
16ng soc
o KDB rotor
Bom tai bé gom 03 17 20 o
16ng so6c
o KDB rotor
Bom tai b€ nuéc néng | 03 17 36 o
16ng so6c
Bom rtra tai bé truc KDB rotor
» ' ' 02 15 18 .
tiép long soc
Bom héa chat va KDB rotor
02 0,22 0,33 . .
polymer long s6c
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2.1.2. Quat

Tai nha may thép Pinh Vi ¢6 hai hé thong quat chinh la quat lam mat truc
tiép va quat lam mat gian ti€p. Pay la cac quat ly thm c6 cong suét trung binh
nén ta dung dong co khong déng bo rotor ngin mach dé kéo quat.

Dé tinh chon cong suit dong co kéo quat ding cong thic (1-11) & chuong 1:

N, =kN =X 152 gow)
n

Sau day la phan tinh chon cong suit dong co kéo quat:

Bang 2-2
Cong sudt 1 quat | Coéng sudt don
Nhom quat S6 luong & 7 & e
(kW) co (kW)
Quat lam mat truc ti€p 02 15 16,5
Quat lam mat gian ti€p 02 3,7 4,3

2.1.3. May nén

Tram x{ 1y nuéc tao nha may thép Pinh Vi gom mot may nén khi c6 cong
suat 37kW, nang sudt nén 1a 960m’/h, day 1a c6 cong suét trung binh nén ta chon
dong co truyén dong cho né 1a dong co khong dong bo rotor 16ng séc. Cong suét

ctua dong co dugc tinh theo cong thuc (1-14):

P=k k
l(W)

Trong d6:  z1a hé so, theo bang 1-17
k:lahésodutri, k=1,1 + 1,15
Thay vao cong thic trén ta c6 cong suét cua dong co la:

8x 360

P=LI3x=2=2=40 (kW)

2.2. THIET KE TRAM BIEN AP
Tram bién dp 1a mot trong nhiing phan tir quan trong cta hé théng cung
cép dién; tram bién dp dung dé bién d6i dién nang tir cap dién dp nay sang cap

dién ap khac.
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* Phdn loai tram bién dp:

Theo hinh thiic va cau tric cta tram:

e Tram bién ap ngoai troi: thich hgp cho cac tram bién 4p trung gian cong
sudt 16n, du dat dai can thiét dé€ dat cac thiét bi dién ngoai troi.

¢ Tram bién 4p trong nha: thich hop cho céac tram bié€n 4p phan xudng hoac
cac tram bién 4p ctia cac khu vuc dong dan cu.

Pé dam bao cung cap dién cho nha mdy khi mot mdy bién ap bi su c6 may
con phai cho phép qua tai, khoang 30% cong suét.

St

Swea =

Véi: K =1,3: d6i v6i may bién 4p dat trong nha.

K = 1,4: d6i v6i may bién ap dat ngoai troi.

Xem xét cac chi tiéu, yéu cau trén doi v4i tram bién ap, ta chon tram bién
ap trong nha (kin). May bién 4p dugc dat trong tram kin (tram xay). Tram xay la
kiéu tram ma toan bo cdc thiét bi cao, ha 4p va may bién 4p déu dugc dat trong
nha mdi biang. Nha xay duoc phan ra nhiéu ngan dé€ tién thao tdc, van hanh ciing
nhu tranh su c6 lan tran tir phan nay sang phan khac. Cic ngan cua tram phai
duoc thong hoi, thoang khi nhung phai dit lu6i mét cdo, cira sat phai kin dé dé
phong chim, chuot, ran chui qua céc 16 thong hoi, khe clta gay mat dién. Mai
phai dé doc (3 + 5)° dé thodt nuéc mua. Duéi him bé mdy bién 4p phai xay ho
dau su co dé chita dau mdy bién 4p khi su c0, tranh chdy nd lan tran.

2.2.1. Xac dinh dung luong tram bién ap
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Bang 2-3: Dung luong cac tu dong luc caa tram xir Iy nudc

, o ) Cong suat | Tong cong suat
Tu dong luc Cap dién cho: SO luong
(kW) (kW)
DB1 -1
PLC
DB1-2 Bom tuyén 1 va 2 02 115,5 231
DB1-3 Bom tuyén 3 02 168 336
DB1-4 Bom vao bé loc ap luc 03 60 180
DR1_5 | oomtuyend 04 52 208
Bom vao bé gian ti€p
Bom rira tai bé truc tiép 01 18 18
DB1-6 Quat lam mat truc ti€p 01 16,5 16,5
Mady nén khi 01 40 40
Quat lam mat gian ti€p 01 4.3 4.3
Bom khan cap 01 9 9
Bom tai bé diéu hoa 01 3.5 3,5
DB1-7 Motor cén truc 01 8 8
Motor cao bun 01 4,5 4,5
Cum van dién 01 2,01 2,01
Nha héa chat 01 2,86 2,86
Bom tai bé nuéc néng 02 36 72
Bom tai bé gom 02 20 40
DB 2 .
My hét dau 01 0,18 0,18
Can truc 01 8 8
Tong 1183,85
Ta co: P,=1183,85 kW

Q,=P,.tgp=1183,85x0,75 = 887,89 kVAr
S, = PZ+Q? = /118385% +887,89* =14798 kVA

Tram bién 4p ta dat 2 may bién 4p c¢6 cong suat dinh mitc moi may la:
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o S. _1498

~ 13 13

dmB

=11383 kVA

Chon dung 2 may bién ap 3 pha 2 cudn day do cong ty thi€t bi dién Pong

Anh ché tao ¢

6 cac thong so sau:

Bang 2-4
.| Dién dp dinh mic . , Uy, % I, %
Cong suat Ton that (W) , , Trong luong
. (kV) cua Uy, | cualy,
dinh miic . .
' . . Khong Co Dau | Toan bo
(kVA) Caodp | Hadp - - .
tai tai (lit) (kg)
1250 22 0,4 1720 | 12910 1,2 1340 | 4980

2.2.2. Thiét ké tram bién ap va cac phan tir cua hé thong

a, Tinh chon cdc phdan ti phia cao dp:
* Puong day trén khong trung ap 22k V:

C6 3 phuong phap lua chon tiét dién cua day dan, do la:

¢ Chon tiét dién theo mat do kinh t&€ cua dong dién J,,.

e Chon tiét dién theo dién dp cho phép AU

e Chon day dan theo diéu kién phit néng lau dai cho phép J ..
Bang 2-5: Pham vi ting dung cic phuong phap lua chon day dan va cap

Luoi dién Ju au,, Jep
Cao ap Moi déi tuong
Trung 4p Do thi, cong nghiép Nong thon
Ha ap Nong thon Do thi, cong nghiép

Ta tién hanh tinh chon tiét dién duong day trén khong theo phuong phap J,,

Bang 2-6: Tri s6 J,, (A/mm?) theo T, . va loai day:

- T s (1)

Logi day <3000 3000 <+ 5000 > 5000
Day dong 2,5 2,1 1,8
Day A, AC 1.3 1.1 1
Céap dong 3.5 3,1 2.7
Cap nhom 1,6 1.4 1,2
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Mat cat A-A
q N \ N §

. !
B

%

1.000 =

2.200

5.000

7.200

Hinh 2-2: Tram bién 4p kiéu kin (xay trong nha) dat 2 MBA
1 - MBA; 2 - Pau day cao ap; 3 - Tu cao ap; 4 - Cac tu ha ap;
5 - C4p ha 4p; 6 - Cép cao 4p; 7 - Ranh cdp; 8 - Thong gio; 9 - 6ng dan cap
Xac dinh tri s6 dong dién 16n nhit chay trén duong day:
Sea 1250

I= = =164 (A
23U, 23.22 (&)

Chon day nhom 16i thép (AC) 10 kép véi thoi gian st dung cong suat 16n
nhat T, 1a tir 3000 + 5000h. Ta c6 tiét dién kinh t&€ duong day la:
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1164 149 mm?
J, 11

Chon day AC-35 do hang Lens (Phéap) ché tao. Vi day dan dugc chon vuot
cép nén khong cin kiém tra day dan theo diéu kién t6n that dién ap cho phép.

Fy, =

* Chon dao céch ly trung ap:

Trong so d6 tram bién dp phan phdi thi dao cich ly lam nhiém vu céch ly
giita dudng day trén khong trung dp va tram bién dp dé phuc vu cho viéc kiém
tra, bao dudng, stra chita chong sét van, ciu chi cao dp, may bién 4p va cép tong
cling nhu hé thong tié€p dia. Dao cach ly khong c6 bién phap dap hd quang nén
khong cho phép déng cat mach dién. VGi tram bién dp dugc xay kin trong nha, ta
ding dao cdch ly loai lién dong, cé nghia 1a c6 thé dong cit dong thoi 3 pha. Ta
chon dung dap cach ly do SIEMENS ché tao c6 cac thong so k¥ thuat sau:

Bang 2-7

Loai Ugm (kV) Iy (kA) Inmax (KA) Lim (A)

3DC 24 16 40 630

* Chon chong sét van:

Chong sét van lam nhiém vu chong sét danh tir ngoai duong day trén
khong truyén vao tram. Chong sét van dugc cau tao bdi dién trd phi tuyén va ¢
dac tuyén mo ta trén hinh 3-2

Ro)

U (kV
Uy kV)

Hinh 2-3: Duong dac tuyén R(U) ctia chong sét van
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Khi dién 4p bang dién ap dinh miic cla ludi dién thi R = o, khong cho
dong dién di qua. Khi dién ap sét dat vao chong sét van, R — 0 va chong sét van
thao toan bo song sét xudng dat.

Trong tinh toan thiét k& viéc lua chon chéng sét van chi can can ct vao
dién ap: Ugcsy 2 Ugma = 22k V.

Chon chong sét van do hang SIEMENS ché tao c6 cac thong so ky thuat:

L . bién ap lam bién ap
, Dién 4p 16n nhat o . ) ) , ,
Loai ) e a viéc 16n nhat phong dinh Vat liéu vo
cua luéi dién (kV) )
(kV) muc (kA)
Cacbua .
o 245 216 50 Su
Silic

* CAu chi cao 4p: 1am nhiém vu bao vé ngén mach cho bién 4p va cap téng,
thuong dung loai ciu chi 6ng cat thach anh:

1
2

A ————

3 4

Hinh 2-4: Ciu tao cau chi trung ap cat thach anh
1 - Dau tiép dién; 2 - VO sif; 3 - Day kim loai gin hat thiéc; 4 - C4t thach anh

Binh thuong dong dién di tir dau ti€p dién nay sang cac day kim loai dén
dau tiép dién kia dé vao bién 4p. Khi xay ra su c6 ngian mach trong bién 4p hoic
cap téng, dong qua day kim loai cit ditt mach dién. H6 quang sinh ra s& bi dap tét
trong cdc khe hd hep ctia cét thach da duoc d6 ddy trong ong st

Ta chon cau chi cao dp do hang SIEMENS ché tao, c6 cac thong so:
Bang 2-9

Kich thuéc Tén hao | Khoi
. Udm Idm - N P Icét N Icét Nmin n o
Loai Dai Duong kinh cong suat | lugng
kV A Mm kA A W kg
3GD1
36 32 537 88 31,5 230 78 6,8
606-5B
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b, Tinh chon cdc phan tit phia ha dp

* C4p tong: 1am nhiém vu din dién tir tram bién 4p dén th phan phoéi (th
dong luc va diéu khién)

Dong dién tinh toan cta cap:

S, _ 14798

J3u,, +/3.0,4

Chon hai hé théng cap 16i dong cach dién PVC do LENS ché tao, ¢6 F la
1x630 mm?, tri s6 cho phép 1a: 2 x 1088 = 2176 (A).

* Thanh dén ha 4p:

Dong dién 16n nhat qua thanh dan:

I, = =2316 (A)

P.

I = — hi
" 3y, cosg
Chon thanh dan d6ng hinh chit nhat, tai ti dong luc DBI, ta bo tri cho méi
pha ghép 2 thanh cdi, dat trén gia fip; ti dong luc DB2, m6i pha ghép 1 thanh.

Bang 2-10
Thanh dan tai I (A) F (mm?) I, (A)
T4 DL DBI 1919.1 [3x2(100x6)+1x2(100x6)] 3620
Ta DL DB2 217 [3x(30x3)+1x(30x3)] 405
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A —

Tau DL DBI

Hinh 2-5: So d6 nguyén ly tram bién 4p phan ph6i gom 2 may

% BA 1250-22/0.4
VY

DCL

] CC 3 GDI 6065B

Cu 3x2(1x630)+1x2(1x630)
AN

DCL

CC 3 GD1 60658 [

 E—

BA 1250-22/0.4 %\(

Cu 3x2(1x630)+1x2(1x630)

— DU




2.3. Lua chon CB

Ngin mach 1a dang su c6 nguy hi€ém can loai ra ngay khoi luéi dién.
Nguyén nhan c¢6 thé do cap hodc day dan dién bi ngin mach hoic bi cham dat,
cach dién bi hong, tao ra ngan mach. Hinh 2-6 trinh bay dang ngan mach ¢6
dong I hay I, rat 16n.

ngin mach

Idm

0 t

Hinh 2-6: Biéu dién dong ngan mach I,

Hau qua cta ngén mach 1a 1am hu héng cdp nguoén, hu hong hoan toan
hoac tirng phan thiét bi dién, nguy co gay bong, hda hoan hay bi dién giat. Do
dong dién ngan mach rét 16n s& 1am xuat hién luc dién dong trong thiét bi, dan
dén hu hong thiét bi.

Yéu cdu phai cat ngay dong ngan mach cang sém cang d& nguy hiém.

Thiét bi bao vé ngan mach trong lu6i ha 4p c6 thé 1a CB hoic ciu chi. Trong
lu4n 4n ndy ta chi chon thié€t bi bao vé 1a CB vi cdc uu diém ndi bat clia nd nhu:

Ché do lam viéc dinh muc cua CB Ia ché€ do lam viéc dai han, nghia la tri
s0 dong dién dinh mtc chay qua CB lau bao nhiéu cling dugc. Mat khac, mach
dong dién ctia CB chiu dugc dong dién 16n (khi c6 ngidn mach) lic cdc ti€p diém
ctia n6 da dong hay dang dong.

CB ngit dugc tri s6 dong dién ngan mach 16n, c6 thé dén vai chuc
kiloampe, sau khi ngat dong ngian mach CB dam bdo van 1am viéc t6t & tri sO
dong dinh miic.

D¢ thuc hién yéu cau thao tac bao vé c6 chon loc, CB cén phai c6 kha ning
diéu chinh tri s6 dong dién tdc dong va thoi gian tac dong.

CB (Circuit Breakers): 1a thiét bi dung dé tu dong déng cit mach dién lic
binh thuong ciing nhu ldc bi su ¢d (qud tai, ngan mach, sut 4p...).
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* Céc dac tinh co ban ctia mot CB gom:

e Dién dp sir dung dinh miic U, 5: 12 gid tri dién 4p ma thiét bi ¢6 thé van
hanh trong diéu kién binh thuong.

¢ Dong dién dinh muc I, : 12 gid tri cuc dai cia dong lién tuc ma CB va role
bdo vé qua dong c6 thé chiu dung duoc vo han dinh & nhiét do moi trudong do nha
ché tao quy dinh va nhiét do cta cac bo phan mang dién khong duoc qua gidi han
cho phép.

e Dong tac dong c6 hiéu chinh khi qua tai cat nhiét: 1a gia tri dong ngudng
tdc dong cuia CB, ciing nhu 1a dong cuc dai CB c¢6 thé chiu dung dugc ma khong
dan dén su nha tiép diém. Gia tri ndy cin phai I6n hon dong lam viéc 16n nhat
Lymax VA nho hon dong cho phép da hiéu chinh I, khi tinh todn chon day.

CB duoc chon phai dam bao cac yéu cau sau:

lvmax

¢ Bao vé thiét bi an toan khi ¢6 su c0.

e Bao dam an toan vé chdy nd.

® Bao dam an toan cho nguoi st dung.

* Piéu kién chon CB:

® Usnce 2 Ui

® Limcs = Tivmax

e I, > Iy, (o, kha ning cit ngan mach)

Diéu kién chon thiét bi bdo vé phui hop véi day dan: L, < T e <1

V6i I =, x K

I.pqa: dONg dién lam viéc cho phép cua day dan.

K: hé s6 hiéu chinh.

Khi lua chon CB can luu y dén céac dac tinh khac ctia CB

e Anh hudng ctia nhiét do moi trudng dén dong dinh muc ctia CB.

e Anh huéng vé nhiét do giita cdc CB khi dat ching gin nhau (néu dat
nhiéu CB trong ciing 1 ti thi do anh huéng vé nhiét do dong dinh mic cua CB sé
giam con 0,8 I.).

Tét ca cac CB duoc chon trong tap luan an nay theo Cataloge cia Merlin

Gerrin
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Bang 2-11: Két qua lua chon CB

Circuit Breakers (CB)

o I : I I

Tén thiétbi | SL lvmax X So6 I I, ! cpd
(A) | Ten CB e A | kA (A) (A)

TaPLDBI | 01 | 1919,1 218150 03 | 2000 | 70 | 2000 | 2310

TaDLDB2 | 01 | 217 | NS250| 03 | 250 | 36 | 250 | 415

lvgggl twyen 11 g3 | 2084 |NS250 | 03 | 250 | 36 | 220 | 2329

Bom tuyén 3 | 03 | 303,01 | NS400 | 03 | 400 | 45 310 | 313

Bomvaobe | 4 | 1083 | NS160| 03 | 125 | 36 115 120

loc ap luc

Bom tuyén 4

vabomgidn | 06 | 93,8 |NS160| 03 | 125 | 36 96 97,9

tiép

Miynénkhi | 01 | 722 |NS160| 03 | 125 | 36 74 76

gggl trye 02 | 325 |NS100| 03 | 63 25 31 | 31,95

Quat mat 02 | 298 | Ns100| 03 | 63 | 25 31 | 3195

truc tep

Quat mat 02 | 78 | NC45a| 03 | 40 10 15 | 17,04

gilan tiep

fgpm khan 02 | 16,3 | NS100 | 03 50 25 17 | 17,04

Eg;n dieu 02 | 63 |NC45a| 03 40 10 13 17,04

Bomwibe | 3 | g5 | Nsi60 | 03 | 125 | 36 74 76

nudc néng

Bomtibe | 3 | 36 | Nsi00| 03 | 63 25 40 41,2

gom

Motor can

truc va motor | 03 14,4 NS100 03 50 25 17 17,04

cao bun

g‘éﬁl van 01 | 3,6 | NC45a| 03 10 10 8 17,04

Nha hoéachat | 01 | 5,2 | NC45a | 03 16 10 12 | 17,04

May hétdau | 01 | 03 | NC45N| 02 10 6 3 17,04
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2.4. LUA CHON DAY DAN CHO CAC PHU TAI CUA TRAM XU
LY NUGC

2.4.1. Yéu cau chung

Tuy theo yéu ciu st dung, an toan, thim m¥, dic diém cta mit bing ma ta
c6 thé di day theo cac phuong phap khac nhau:

e D6i vdi cac tuyén cdp c6 dong dinh 16n c6 thé ding phuong phdp :

+ bi day trong thang cép.
+ Di day trong méng cap va co dinh céap trén nhitng day dai.

e D6i vdi cdc tuyén cdp c6 dong dinh miic miic nho c6 thé di day trong hop
cap va sap xép hop ly dé viéc thi cong va bao tri dé dang.

¢ D6i Vi céc tuyén céap bang ngang 16i di thi phai lap dat 6ng dan cap chon
sau trong long dat.

e Day dan dugc lua chon phai ddm bdo yéu cau vé chdy nd, an toan cho
nguoi st dung va cac thiét bi dién.

¢ C6 2 cach lua chon day dan :

+ Chon theo mat do6 dong kinh t&
+ Chon theo di€u kién phat néng.

Trong tap luan van nay, toan nha may c6 chung 1 cap dién ap ha ap la
400V nén chon day dan theo di€u kién phat néng do cac thiét bi phai lam viéc
thuong xuyén va lau dai.

2.4.2. Chon day dan theo dié¢u kién phat néng

Tuy theo diéu kién cu thé ma ta x4c dinh céch di day: chon duéi dit, am
trong tuong hay di trén thang cdp. Trong tap luan an nay, ta chon cach di day
chung cho céac phu tai la di day trén thang cap.

Diéu kién chon day dan :

I

| > lv max
cpdd —
P K

Véi 1, : dong dién cho phép day dan & dieu kién lam viéc dai han.
Ly max - dONg dién lam viéc 1au dai cia mot dong co hay mot nhém dong co.
P

dm

+ D61 véi mot dong co ;| = dn
e J/3xUx cos

v max
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S

+ Doi véi mot nhém dong co: 1, =1, = ——
' ' J3xU

v max

Trong d6 : K : hé s6 hiéu chinh.
Xac dinh hé s6 hiéu chinh :
e Truong hop day, cap khong chon dudi dat :
K =K1 x K2 x K3
Trong do :
K1 : Thé hién anh hudng cuia cach lap dit
K2 : Thé hién anh hudng tuong hd cua cap dit ké nhau (mach)
K3 : Thé hién dnh hudng clia nhiét do twong ting vé6i dang anh dién.
¢ Truong hop day cap chon duéi dat :
K =K4 x K5 x K6 x K7
Trong d6: K4 : Thé hién anh hudng clia c4ch lap dat
K5 : Thé hién anh hudng ctia day dat ké nhau (mach)
K6 : Thé hién anh hudng cuia dit chon cdp
K7 : Thé hién anh hudng clia nhiét do dat
2.4.3. Chon day cho cac thiét bi
e Bom tuyén 1 va 2 - 115,5kW (03 bo)

P, 1155
~ /3xUx Cos@ - \/3%0,4x0,8
Tac6o: K=K1xK2xK3=095x0,8x0.93=0,71
lmex 2084
K o071

Chon cdp dong mot sgi cho moéi pha, cach dién PVC do hang LENS (Phdp)
ché tao, c6 F = 1x95 mm?, dong dién lam viéc lau dai cho phép 1a I_,, =328(A)

¢ Bom tuyén 3 - 168kW (03 bo)
P, 168
\/§><U X COS @ - \/§x0,4><0,8
Tacéd K=KIxK2xK3=0,95x0,8x0,93 =0,71
Sl > "Tax _ %0—311 _ 4269 (A)
Chon cdp déng mot soi cho mdi pha, cich dién PVC do hang LENS (Phép)

ché tao, ¢6 F = 1x150 mm?, dong dién lam viéc lau dai cho phép 1a 1, = 441(A)

=2084 (A)

v max

=2935 (A)

= Icpdd =

cpd

I =3031 (A)

lvmax —

36



e Bom vao bé loc ap luc - 60 kW (04 bo)
P 60
I — dm = = 108,3 A
e J3xU xC0sp /3x0,4x08 =

Tacé K=KIxK2xK3=0,95x0,8x0,93 =0,71
I, 1083
K071
Chon cédp dong mot soi cho méi pha, cach dién PVC do hang LENS (Phép)
ché tao, ¢6 F = 1x35 mm?, dong dién 1am viéc lau dai cho phép 1a 1, =169(A)

S - =1525 (A)

e Bom tuyén 4 va bom vao bé gian ti€p - 52kW (06 bo)
R 2 _938 (A)

dm

max = \/§><U X COS @ - \/§><0,4><0,8

Tacdé K=KI1xK2xK3=0,95%x0,8x0,93 =0,71
lyms 938
= Icpdd > IK = ﬁ :132,1 (A)
Chon cdp dong mot soi cho mdi pha, cdch dién PVC do hang LENS (Phdp)

ché tao, ¢6 F = 1x 25 mm®, dong dién lam viéc lau dai cho phép la I ,, =138.(A)

e May nén khi - 40 kW (01 bo)
P B 40
J3xU X COS ¢ ~ J3x0,4x08
Tacdé K=KI1xK2xK3=0,95x0,8x0,93 = 0,71
= gy > I'V;?ax _ % 1017 (A)
Chon cap dong mot sgi cho mdi pha, cach dién PVC do hang LENS (Phap)

ché tao, c6 F = 1x16 mm?, dong dién lam viéc lau dai cho phép 1a I_,, =107(A)
e Quat may truc tiép - 16,5 kW (02 bo)

. Pw 165

Ve J3xU X COS ¢ V3x0,4x0,8

Tacdé K=KI1xK2xK3=0,95%x0,8x0,93 =0,71
honse _ 298 _ 419 (A)

~722(A)

lvmax —

cpd

~298 (A)

lvmax __

K 0,71
Chon cédp dong mot sgi cho moi pha, cach dién PVC do hang LENS (Phdp)
ché tao, c6 F = 1x4 mm’, dong dién lam viéc lau dai cho phép 1a I, = 45(A)

= Ided >
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e Bom rira tai bé truc tiép - 18 kW (02 bo)
P 18
I — dm = = 32,5 A
e J3xU xC0sp /3x0,4x08 =

Tacé K=KIxK2xK3=0,95x0,8x0,93 =0,71
Yumec _ 325 _ 456 (A)
K 0,71
Chon cédp dong mot soi cho moi pha, cach dién PVC do hiang LENS (Phdp)

ché€ tao, c6 F =1 x 6 mm®, dong dién lam viéc lau dai cho phép 1a 1_,, =58 (A)

= Icpdd 2

e Quat lam mat gian tiép - 4,3 kW (02 bo)
B P B 4,3
e \/§><U X COS @ - \/§x0,4x0,8
Tacdé K=KI1xK2xK3=0,95%x0,8x0,93 =0,71
= gy > 050 0%:11 (A)
Chon cdp dong mot soi cho moi pha, cach dién PVC do hang LENS (Phép)

ch€ tao, c6 F=1 x 1,5 mm?®, dong dién lam viéc lau dai cho phép 1a 1_,, =24 (A)

e Bom khan cap - 9 kW (02 bo)
| — I:)dm — 9
Vm J3xUxcosp  /3x0,4x0,8

Tacdéd K=KI1xK2xK3=0,95%x0,8x0,93 =0,71

5 1y > ima 103 _ o300

K 071

Chon cap dong mot soi cho moi pha, cach dién PVC do hang LENS (Phép)

ché tao, c6 F=1 x 1,5 mm?®, dong dién lam viéc 1au dai cho phép 1a 1, =24 (A)
e Bom tai bé diéu hoa - 3,5 kW (02 bo)

o Pw 35

Ve J3xU X COS @ V3x04%x08

Tacdé K=KI1xK2xK3=0,95%x0,8x0,93 =0,71

1y > 2 93 _gg(a)

K 071
Chon cédp dong mot sgi cho moi pha, cach dién PVC do hiang LENS (Phdp)
ché tao, c6 F=1 x 1,5 mm?®, dong dién lam viéc lau dai cho phép 1a I, = 24(A).

~78 (A)

=163 (A)

3 (A)
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e Bom tai bé gom - 20 kW (03 bo)
P 20
I = dm = :36 A
e J3xU X COS ¢ V3x0,4x08 &)

Tacé K=KIxK2xK3=0,95x0,8x0,93 =0,71
I 36
|y = = —— =508 (A
T lew =T T o1 (&)
Chon cédp dong mot sgi cho moi pha, cich dién PVC do hiang LENS (Phdp)
ché€ tao, c6 F =1 x 6 mm®, dong dién lam viéc lau dai cho phép 1a I_,, =58(A).

e Motor can truc va motor cao bun - 8 KW (03 bo)
P 8

max = \/§><U X COS @ - \/§><0,4><0,8

Tacdé K=KI1xK2xK3=0,95%x0,8x0,93 =0,71
lmax 144
:>|ded2 IK :m=20,3 (A)
Chon cdp dong mot soi cho moi pha, cach dién PVC do hang LENS (Phép)

ch€ tao, c6 F=1 x 1,5 mm?®, dong dién lam viéc lau dai cho phép 1a I, = 24(A).
¢ Nha hoa chat - 2,86 kW (03 bo)

P, 286

J3xU X COS @ J3x04%x08

Tacdé K=KI1xK2xK3 =0,95%x0,8x0,93 =0,71

lymax  2:2
K ~o7i- 73 (A)
Chon cap dong mot soi cho moi pha, cach dién PVC do hang LENS (Phap)
ché tao, c6 F=1 x 1,5 mm?, dong dién 1am viéc lau dai cho phép 1a 1_,, = 24.(A)
e Cum van dién - 2,01 kW (01 bo)
P B 2,01 B
J3xU X COS @ ~J3x04x08

Tacdé K=KI1xK2xK3=0,95%x0,8x0,93 =0,71

= | g > Jumes _ 35 =51 (A)

K 071
Chon cédp dong mot sgi cho moi pha, cach dién PVC do hang LENS (Phdp)
ché tao,c6 F=1 X 1,5 mm2, dong dién lam viéc lau dai cho phép la I ., =24(A)

| =144 (A).

2 (A)

lvmax —

= Icpdd 2

cpd

lvmax

6 (A)
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Bang 2-12: Két qua lua chon day dan

Cong
A .« e o, " I lvmax I cp F I cpdd
Tén thiét bi SL | sudt dong K 5
(A) (A) (mm) (A)
co (kW)
Bomtuyén 1 va2 |03 115,5 208,4 | 0,71 | 293,5 | 3x(1x95)+1x95 328
Bom tuyén 3 03 168 303,1 | 0,71 | 426,9 | 3x(1x150)+1x150 | 441
Bom vao bé loc
. ' 04 60 108,3 | 0,71 | 152,5 | 3x(1x35)+1x25 169
ap luc
Bom tuyén 4 va
e e 06 52 93,8 | 0,71 | 132,1 | 3x(1x25)+1x25 138
bom gian ti€p
May nén khi 01 40 72,2 | 0,71 | 101,7 | 3x(1x16)+1x16 107
Bom truc ti€p 02 18 32,5 | 0,71 | 45,8 | 3x(1x6)+1x6 58
Quat mat truc ti€p | 02 16,5 298 | 0,71 | 41,8 |3x(1x4)+1x4 45
Quat mat gian ti€p | 02 4.3 7,8 0,71 11 3x(1x1,5)+1x1,5 24
Bom khén cap 02 9 16,3 | 0,71 23 3x(1x1,5)+1x1,5 24
Bom diéu hoa 02 3,5 6,3 0,71 8,9 |3x(1x1,5)+1x1,5 24
Bom tai bé nudc
) i 03 36 65 0,71 | 91,5 |3x(1x16)+1x16 107
néng
Bom tai bé gom 03 20 36 0,71 | 50,8 |3x(1x6)+1x6 58
Motor can truc va
oo 03 8 144 | 0,71 | 20,3 |3x(1x1,5)+1x1,5 24
motor cao bun
Cum van dién 01 2,01 3,6 0,71 5,1 3x(1x1,5)+1x1,5 24
Nha hoa chat 01 2,86 5,2 0,71 7,3 | 3x(1x1,5)+1x1,5 24
May hét dau 01 0,18 0,3 0,71 0,4 |3x(1x1,5)+1x1,5 24

2.5. TINH TOAN BU CONG SUAT PHAN KHANG

2.5.1. Ly thuyét chon tu bui cong suat phan khang

a, Y nghia ciia viéc bii cong sudt phdn khdng

Dién nang 1a nguon nang lugng chu yéu trong cac xi nghiép, do dé viéc st

dung dién nang hop ly va tiét kiém c6 ¥ nghia 16n, gép phan ha gid thanh san pham
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dong thoi ¢6 loi ich chung cho nén kinh t€ quéc dan. Vi vay can phai nang cao hé
s6 cong sudt nham nang cao mic do st dung dién va dua dén cac hiéu qua sau:

e Giam ton that cong suat trong mang dién:

2 2 2 2

LT

Khi giam Q truyén tai trén dudng day, ta gidm dugc thanh phin t6n that

AP xR = AP, + AP,

Q)

AP, do Q gay ra.
e Giam t6n that dién 4p trong mang dién:
PxR+Qx X _ P><R+Q><X
U U U
Khi Q gidm truyén tai trén dudng day, ta giam duoc thanh phin t6n that
AU ¢, do Q gay ra.
¢ Tang kha nang tai cia duong diay va may bién ap:

AU =

= AU(P) +AU(Q)

Kha nang tai ciia duong day va may bién 4p phu thudc vao diéu kién phat

néng, tic 1a phu thuoc vao dong dién cho phép cua ching.
P
Jau

Khi U, I khong doi, giam Q ta s& tang duoc P.

b, Cdc bién phdp ndng cao hé sé cong sudt

e Nang cao hé so cos ¢ tu nhién: tim bién phdp nang cao cos ¢ ma khong
can tim thém thiét bi bu.

e Nang cao hé s6 cos ¢ bang phuong phdp bii: bang cdch dit céc thiét bi bu
& gin ho tiéu thu dé€ cung cap cong suat cos @ cho ching, lam gidm truyén tai
trén duong day, nang cao hé s6 cos ¢ cia mang dién.

¢, Vi tri ddt thiét bi bu

Thong thudong cic cong ty, xi nghiép chon bu tap trung, phuong phip nay
4p dung khi tai 6n dinh va lién tuc. Nguyén ly 12 bo tu dugc d4u vao thanh gép ha
ap cua tu phan phoi chinh va dugc dong trong thoi gian tai hoat dong.

* Uu diém:

e Lam giam tién phat do van dé tiéu thu cong suat phan khang.
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e Lam giam cong suat biéu kién yéu cAu.

e Lam nhe tai cho may bién dp va do d6 c6 kha nang phét trién cdc phu tai

khi can thiét.

d, Dung luong bu
Dung Iugng bu dugc x4c dinh nhu sau:
Qpu =Py (t2 9, —t2 9,)
Trong d6:  P,: cong suét tinh todn cua P can bu.
tg ¢,: dugc suy tir cos ¢, 1a hé s6 cong suit & noi can bu.
tg (,: duoc suy tur cos ¢, 1a hé s6 cong sudt yéu cau.

2.5.2. Chon tu bu cho tram xir Iy nuéc
a, Chon tu bu
¢ Cong suat tinh toan ctia tram bién ap trude khi dat tu bu la:

Stt = 1479,8 kVA.

P,=1183,85 kW

Q, = 887,89 kVAr
Hé s6 cong suét cua nha may trude khi dat tu: cos ¢ = 0,8.
Cong suat clia bo tu can dat dé€ nang hé so cong suat tir 0,8 1én 0,9:

Qpu =Py (t2 9, —t2 9,)
Truéce khi bu: cos ¢, = 0,8 thi tg ¢, =0,75.
Sau khi bu: cos ¢, =0,9 thi tg ¢, = 0,48.
Vay dung lugng cong suat phan khang can bu la:
Q,, = 1183,85x (0,75 —-0,48) = 319,64 (kVAr).

Ta chon 6 bo tu bu do DAE YEONG ché tao véi cac thong so sau:

Bang 2-13
Loai Cong sudt bu Dién dung I,, Kich thuoc
’ (kVAr) (4F) (A) (mm)
DLE-3H75K6S 75 1377,7 197,4 415

¢ Cong suat phan khang sau khi bu:
Q,=Q,-Q,,=887,89 -6 x75=437,89 (kVAr)
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¢ Cong suat tinh toan sau khi bu:
Sy =+/QZ +P? = /437,89% +118385% = 1262,24 (kVA)

e H¢ s6 cong suit sau khi bu:
R, 118385 _
S, 126224

cos ¢ =

b, Lua chon daptomadat cho tu
Ung vé6i Q,, = 319,64 kVAr, ta x4c dinh dong dinh mtc tu theo cong thic:
[ = Qu _31964
JaU,, +/3.0,4
Ta chon aptomat loai C801N ctia Merlin Gerin ché tao c6:
I, = 800A
Iy=25kA

=461,4 (A)

¢, Chon tiét dién cho tu

Do c6 su ton tai cac thanh phan séng hai nén dong dién dinh mdc cho day
phai bang 1,5 1an dong dién dinh miic chay qua tu, tic la:

I,,=461,4x1,5=692 (A).

Chon cdp dong mot 16i, cach dién PVC do hang LENS ché tao c6 tiét dién
F = 1x500 mm?, dong dién lam viéc lau dai cho phép la Lpaa = 946 A.

2.5.3. So do lap dat tu bu

Viéc diéu chinh dung luong bu c6 khuyét di€ém 1a s& c6 nhitng ving bu
thira va nhitng ving bu thi€u. Mudn giam phan bu thira, bu thi€u ta phai phan tu
ra thanh nhiéu nhém nhd, nhung nhu vay sé ton kém nhiéu thiét bi dong cat, do
luong diéu chinh va dung lugng bu phiic tap thém. Vi vay viéc phan nhém tu dién
phdi cin cit vao tinh hinh phu tai va xét dén tinh ky thuat, viéc diéu chinh dung
luong b cua tu dién ¢6 thé thuc hién bing tay hoic tu dong.

Trong tram, phu tai ¢6 tinh tip trung nén ta chon bu tap trung tai thanh cai &
tt phan phdi. Diéu chinh dung luong bang tay hay tu dong ta phai xét dén ty s6 Q/S.

Néu Q/S < 15% thi ta diéu chinh bl bang tay.

Néu Q/S > 15% thi ta di€u chinh bu tu dong.
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Ta c6: Q, = 887,89 kVAr va S, = 1479,8 kVA.

= Q_88789 _ 60% > 15% — Ta su dung bu tu dong.
S 14798

Viéc diéu chinh tu dong bo tu c6 thé tién hanh theo dién 4dp, dong phu tai,
hudng cong suat phan khang theo thoi gian ngay va dém...

¥ ¥

S=1250(KVA)
Udm = 22/0.4 (KV)

Ta dong lyc DBI1 Tt dong lyc DB2
T bu tu Tt bl tu
3x75kVAr 3x75kVAr

Hinh 2-7: So d6 1ap dat tu bu tai cac ta dong luc
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Chuong 3

TINH TOAN CHON MACH KHOI PONG CHO CAC PHU TAI
CUA HE THONG

3.1. LUA CHON CAC THIET BI CHO MACH KHOI PONG PONG CO

3.1.1. Cac phuong an khéi dong dong co

Céc phu tai trong tram xt 1y nudc tai nha may thép Dinh Vi hau hét 1a cac
dong co khong dong bd ba pha rotor 16ng séc. Cac dong co nay c¢6 dong khoi
dong: I, = (5+7) 1,,. Viéc khoi dong cdc dong co nay sé duoc thuc hién bang
cach dong truc ti€p dong co vao ludi, néu dong co c¢6 cong sudt nhd. Doi véi cac
dong co c6 cong suat 16n, dong khoi dong s€ rat 16n, gay sut dién ap ludi, phat
néng dong co... Vi vay, dé dong co 1am viéc an toan, hiéu qua thi diéu quan
trong dau tién 1a ta phai giam dugc dong khai dong dong co bang céc céch sau:

e Khdi dong bang dién trd khoi dong: Mac thém dién trd khdi dong vao
mach rotor ctia dong co: phuong phéap nay dugc thuc hién bang cach khi khoi
dong, ta dong toan bo dién trd khdi dong vao, sau tiing khoang thoi gian thi ta
ngit dan dién trd ra khoi mach bang cach dong dan cdc tiép diém. V6i cdch nay

dong khoi dong cua dong co s€ con: I, = (2 + 2,5)1 .

Hinh 3-1: So d6 khoi dong dong co bang dién tro
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¢ Khéi dong bang cach noi sao - tam gidc: phuong phap nay duoc dp dung
dé khoi dong cho nhitng dong co khong chi c6 mot chiéu quay va dién dp dinh
muc cia dong co & cach no6i tam giac sé tuong tng vGi dién ap ludi dién. Dong
dién khoi dong theo cach noi hinh sao: I, = (1,8 + 2,6)1,,..

A B C

. ?ﬁu’—m K,

L]
L]

Hinh 3-2: So d6 khoi dong dong co bang céch d6i ndi sao - tam gidc

3.1.2. Khdi dong dong co bang cach déi néi sao - tam giac

Céc phu tai cua tram xtr Iy nudc chu yéu 1a cic mdy bom, may nén va quat
gi6 nén khong doi hdéi dong co khdi dong phai dao chiéu quay, vi vay ta lua chon
phuong 4n d6i néi sao - tam gidc dé khoi dong cho céc dong co. Phuong dn nay
con ¢6 uu diém 1a dong khoi dong nhod hon phuong 4n méic thém dién tré khoi
dong va tinh tu dong tuong doi cao.

Pé thuc hién khoi dong dong co bing cach doi ndi sao - tam gidc ta can c6
khai dong tr.

Khdi dong tir 1a mot khi cu dién ding dé diéu khién viéc dong, ngat, dao
chiéu va bao vé qua tai (néu c6 lap thém role nhiét) cac dong co dién khong dong
bo ba pha rotor long séc.
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DPong co khong dong bo ba pha ¢6 thé 1am viéc lién tuc dugc hay khong
tiy thuoc ddng ké vao muc do tin cay cta khdi dong tir. Do d6, khdi dong tix can
thoa man cac yéu ciu sau:

e Tiép di€ém c6 do bén chiu mai mon cao;

e Kha nang déng, cit cao;

e Thao tdc dong, cét diit khoat;

e Tiéu thu cong suat it nhat;

¢ Bao vé tin cay dong co dién khoi bi qua tai 1au dai (truong hop c6 role nhiét);

¢ Thoa man diéu kién khai dong cua dong co dién rotor 16ng soc;

Khoi dong tir dung dé chuyén d6i sao - tam gidc gébm ¢ 3 cong tic to. Ngoai
ra, tat ca cac khoi dong tir sao - tam gidc thong thuong dugc cung cap kem véi mot
role duy tri thoi gian (role thoi gian) dugc dat san thoi gian chuyén déi sao - tam gidc.

Cong tic to 1a mot loai khi cu dién dung dé dong, cit tir xa tuw dong hoic
béng nit 4n cdc mach dién luc c6 phu tai.

Cong tac to ¢o hai vi tri: déng - cat, dugc ché tao c6 s6 14n déng cit 16n,
tdn s6 dong c6 thé dén 1500 lan/h.

3.1.2.1. Lua chon role nhiét cho khdi dong ti ciia cdac dong co

Role nhiét 1a mot loai khi cu dién dé bao vé dong co va mach dién khoi bi
qua tai, thuong dung kém véi khoi dong tix va cong tac to.

Qua tai thuong dua d€n mot trong hai truong hop sau:

e Quad tai ngan han: do m& mdy hodc phanh ham dong co hoic ket tiic thoi
dong co. K&t qua la khong c6 hoac it ¢6 nguy co hu hong né€u qua tai khong
thudng xuyén. Bao vé dugc du kién bao hiéu cho biét va khong cit.

. A
I

I.

v
-

Hinh 3-3: Bi€u dién qu4 tai ngan han
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¢ Qua tai dai han: do mat dién mot pha hay dong co bi qua tai hoac luéi dién
lam viéc vé6i qué nhiéu thiét bi. Két qua sé dan dén phét néng, gia héa chat cach
dién dan dén chéng hu hong cach dién, thoi gian lau c6 thé gay chdy va hoa hoan.

4
I L

t

Hinh 3-4: Biéu dién dong qua tai dai han
Mbi dong co phai dugc bao vé d6i véi qua tai va su mat can bang gitta cac

pha bang role nhiét.

e

Hinh 3-5: So d6 dién cta role nhiét
1 - Tam ludng kim loai; 2 - Tié€p diém dugc diéu khién; 3 - Mdc co khi

Pac tinh co ban cua role nhiét la quan hé gitta thoi gian tac dong va dong
dién phu tai chay qua (con goi la dac tinh thoi gian - dong dién A - s). Mat khéc,
dé dam bao yéu cau giit dugc tudi tho lau dai cua thiét bi theo ding so liéu k¥
thuat da cho cta nha san xuét, cdc doi tugng can bao vé ciing cé dac tinh thoi
gian - dong dién (duong 1).

Lua chon ding dan role nhiét sao cho c6 dugc dudng dic tinh ampe - giay
cta role (duong 2) gan sat duong dac tinh ampe - gidy ctia d6i tugng can bao vé
(duong 1) (thap hon mot chit). Chon qua thap s€ khong tan dung dugc cong suat
dong co dién, chon qud cao s& 1am giam tudi tho cia thiét bi cin bao vé.
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Trong thuc t€ s dung, cach lwa chon phu hop phai la chon dong dién dinh

muc cua role nhiét bang dong dinh mic cua dong co dién can bao vé va role tac

dong & gia tri [, = (1,2 + 1,3)I,,, (duong 3).

t(s)

10000 -

1000

100

10

Hinh 3-6: Cic duong dac tinh thoi gian - dong dién

Duéi day la bang két qua lua chon role nhiét cho khdi dong tir cua cac

dong co, role nhiét loai 3 cuc do Phap ché tao:

Bang 3-2: Két qua lua chon role nhiét

N Congsuat | I,,.. Role duoc chon

Ten thiet bi SL | dong co (kW) | (A) Loai I, (A)
Bom tuyén 1 va 2 03 115,5 208,4 | LRI-F250 | 160 - 250
Bom tuyén 3 03 168 303,1 | LRI-F400 | 250 - 400
Bom vao bé loc 4p luc | 04 60 1083 | LRI-F125 | 95-125
Bom tuyén 4 va bom | 52 938 | LRIF101 | 75-100
glan tiep
May nén khi 01 40 722 | LR1-D8036 | 63 -80
Bom truc ti€p 02 18 32,5 | LR1-D40355 | 30 - 40
Quat mat tryc ti€p 02 16,5 29,8 | LR1-D40353 | 23-32
Quat mat gian ti€p 02 4.3 7.8 | LR1-D09314 7-10
Bom khén cap 02 9 16,3 | LR1-D25322 | 18-22
Bom diéu hoa 02 3.5 6,3 | LRI-D09314 | 7-10
Bom tai bé nudc néng | 03 36 65 | LRI-D8036 | 63 - 80
Bom tai bé gom 03 20 36 | LR1-D63357 | 38-50
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3.1.2.2. Lua chon khai dong tix cho cdc dong co

Cac khoi dong tir duge chon trong tap luan an nay la khéi dong tir cia

hang SIEMENS san xuat
Cong Khai dong tir duoc chon
Tén SL suat Ly | COng tac to Y Cong tac to A Role thoi gian
thiét bi dongco | (A) L | L Ly _ ... | Thoi gian
(kW) Ma hiéu A) Ma hiéu (A) Ma hiéu dat (s)

Bom tuyén 3RP1574

[ 03| 1155 | 2084 | 3TFS022 3TF5222 Cinpso | 1720
Bomyen 3 1168 | 3031 | 3TFs422 | 300 | 3TES622 | 400 | 3RPIST4 | | 5
3 _INP30
Bom vao
bélocap | 04 | 60 | 1083 | 3TF4822 | 100 | 3TF5022 | 110 31‘11;1;376‘ 1-20
luc
Bom tuyén
4vabom |06 | 52 | 938 | 3TF4622 | 64 | 3TF4822 | 100 31‘11;1537 6‘ 1-20
gian ti€p
May nén 3RP1574
o OL| 40 | 722 | 3TF4622 | 64 | 3TF4722 | 90 | *KEDIH 1 120
Bomtre | oo | 18 | 325 | 3TRa222 | 27 | 3TRa42 | a4 | 3RPISTA L g
ti€p - INP30
Quatmat | | 165 | 208 |3TF4222 | 27 | 3TFaa2 | 44 |3RPIST4| | ¢
truc ti€p - INP30
Quat mat

LA oo |43 | 7.8 3TF3000 | 12
glan tiep
Bom kha

oM 02| 9| 163 3TF3000 | 27
cap
Bom dié

A | 35 | 63 3TF3000 | 12
hoa
Bom tai b

omtaibel 1| s 65 | 3TF4522 | 48,5 | 3TF4722 | 90 | SRPIS74 ) 1,
nudc nong - INP30
Bom tai bé

oMb 63 1 90 36 | 3TF4222 | 27 | 3TR4422 | 44 | 3RPLS74 ) o
gom - INP30
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3.2. S0 PO KHOI PONG PONG CO

Nhu vay, ta dung phuong phdp déi néi sao - tam giac dé khoi dong cho cdc
dong co c6 cong suit trung binh va I6n trong hé thong. Con d6i véi cac dong co
¢ cong suit nho ta ti€n hanh khéi dong truc tiép tir ludi dién.

Hinh 3-7 bi€u dién so d6 dong luc va diéu khién ciia dong co bom tuyén 1
P1A. Cac dong co khéc ciing st dung so d6 nay la:

e Bom tuyén 2: P2 - 110kW.

e Bom tuyén 3: P3A, P3B, P3C - 160kW.

e Bom vao bé loc 4p luc: P5SA, P5B, P5C, P5D - 55kW.

e Bom tuyén 4: P4A, P4B, P4C - 45kW.

e Bom vao bé gian tiép: GA, GB, GC - 45kW.

e May nén khi: MNK - 37 kW.

e Bom rira tai bé truc tiép: RA, RB — 15kW.

¢ Quat mat truc ti€p: T1, T2 - 15kW.

e Bom tai bé nu6c néng: P9A, P9B, POC.

e Bom tai bé gom: PSA, P8B, PSC.

Giai thich so do:

e Mach dong luc: gom c6 dptomat MCCB 3 cuc, role thoi gian, 3 cong tac
to: MCL 1a cong téc to chinh, MCA 1a cong tic to dung dé n6i tam gidc, MCY la
cong tic to noi sao, OLR 1a role nhiét.

e Mach diéu khién: TIME, MCL, MCA, MCY lan luot 1a cudn hit cta role
thoi gian, cong tic to chinh, cong tac to tam gidc va cong tac to sao. Ngoai ra con
c6 cdc den hién thi thong bdo:

+ Dén hién thi 220V AC - mau xanh: RUN (b4o hoat dong).

+ Dén hién thi 220V AC - mau do: OFF (bdo dimg).

+ Deén hién thi 220V AC - mau vang: FAULT (bdo 161).

Cac dén nay ciing dugc lap dat tai cac ti dkh tai chd (Local box). Cac
Local box véi cac nit nhan khéi dong hoac ding dugc ndéi lién thong véi dau vao
ctia bo diéu khién PLC S7-200 dé diéu khién tu dong dong co.
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Hinh 3-7: So d6 dong luc va diéu khién dong co bom tuyén 1 P1A
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Cac dong co c6 cong suat nho ta sé khai dong truc ti€p tir lui nhu dong co
bom tai bé diéu hoa & hinh 3-8, ngoai ra con ¢6 cac dong co:

¢ Quat mat gian ti€p: T3, T4 - 3,7kW

e Bom khan cap: KC1, KC2 - 7,5 kW.

e Bom tai bé diéu hoa: P6A, P6B - 2,5kW.

e Motor can truc: 8kW.

e Mdy hét dau: 0,18kW.

So d6 khai dong céac dong co nay chi c6 dptomat, 1 cong tic to va role nhiét
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Hinh 3-8: So d6 dong luc va diéu khién dong co bom tai bé diéu hoa P6A.
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Chuong 4

TINH TOAN SUT AP VA NGAN MACH

4.1. TINH TOAN PO SUT AP

4.1.1. Tiéu chuan kiém tra va phuong phap tinh toan

Do yéu cau chat lugng, bién phap van hanh cho céc thiét bi dién phai gan

vGi gia tri dinh mic. Do vay day dan chon phai c6 tiét dién sao cho khi mang tai

16n nhat ma dién ap tai cudi duong day khong bi sut &p qua pham vi cho phép.

* AU% < 5%: & ch€ do 1am viéc binh thuong.
AU% < 25%: & ch€ do dong co khoi dong.
Cac cong thuc tinh do sut 4p & ché do binh thuong.
AU = 31, L(Rcosp + X sing)

AU

AU% = x100

luoi
Cong thic tinh do sut ap & ché€ do khaéi dong dong co:
AU = /31, L(Rcosg + X sing)
AU

AU% = x100
luoi
Trong do:
U, dién dp day
Lymax: dOng dién lam viéc 16n nhat.
Lymax = Limi: 401 V6i thiét bi thit i (ch€ do binh thuong)
Lymax = L d01 V6i thiét bi thit i (ch€ do khoi dong)
Lymax = Li: d01 v6i moOt nhom thiét bi.
I, = dong dién dinh nhon
Lin = Ko X Igm
Vé6i: I,,: dong dién dinh miic cua thiét bi.

K,,,: hé s0 m& may
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Dai véi dong co rotor 1ong s6c: K =5+ 7
boi véi dong co rotor day quan: K = 2,5.
* R: dién trd cua day (Q/km)

Doi vé6i day dong:

R = 225Qx mm?/km
S(mm?)
boi v6i day nhom:
2
R = 36Q2 x mm2 /km
S(mm?)

(R dugc bo qua khi tiét dién > 500mm?)
* X: cam khang cua day (€Q2/km). Cam khang dugc bod qua cho day co tiét
dién nho hon 50mm?. Néu khong c6 thong tin nao khac s& cho X = 0,8 (Q/km).
* (p: gbc pha gitra dién dp va dong dién trong day
Pong co: Khi khaéi dong: cose = 0,35
Ché d6 binh thuong: cose = 0,8.
* L: chiéu dai day dan (km):
Cong thic tinh gan ding: AU=Kx I, xL (V).
Trong d6:  K: hé s6 hiéu chinh.
Lymax: dOng dién lam viéc 16n nhat.
L: chiéu dai day dan (km).
Ta chi kiém tra do sut dp tir mdy bién 4p dén thiét bi tiéu thu dién & xa
nguon nhét.
4.1.2. Tinh d6 sut ap cua cac phu tai tram xur Iy nuéc
Dong dién lam viéc 16n nhat cua may bién ap:
I = Sue _ 1250
J3U,, +/3x0,4

= 1804,22 (A).
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4.1.2.1. Ché do hoat dong binh thuong (cosp = 0,8)

* Tinh todn do sut dp tir sau mdy bién dp dén bom tuyén 1 P1A
L. = 1804,22 (A)

F = [3x(2x630)+(2x630)] (mm>)
L =2 (m)

L = 208,4 (A)

F = [3x(1x95)+(1x95)] (mm?)

L =30 (m)

TDLDBI
Téi $

e Sut dp tlr sau may bién ap dén tu dong luc DBI:
Cap dong F = 2x630 mm?/pha va céc s6 lieu da biét dugc:
I, = 1804,22 (A).
L = 0,002 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (/km)
AU, = 3x1,,.. xLx(RxCosg+ X xsin ¢)
22,5

2 x

AU, = 3 ><1804,22><0,002><( Ox0,8+0,08><0,6j =0,39 (V)

e Sut dp tur sau ti dong luc DB1 dén bom P1A:
Cap dong F = 1x95 mm?*/pha va cic s6 liéu di biét duoc:
L = 208.4 (A).
L =0,03 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (Q/km)
AU, = \3x1,,.. xLx(Rxcosg+ X xsin ¢)

22,5

X

AU, = 3x 208,4><0,03><( ><0,8+0,08><0,6) =2,57 (V).

e Sut 4p tong cong tir sau mdy bién dp dén bom P1A:

of



AU =AU, + AU, =0,39 + 2,57 = 2,96 (V)
¢ D0 sut 4p phan tram:

2 AU 2,96

AU% = x100 = 380 x100=0,78% < 5% (thdéa man).

am
* Tinh todn do sut dp tir sau mdy bién dp dén bom tuyén 3 P3A
I, = 1804,22 (A)

F = [3x(2x630)+(2x630)] (mm?)
L=2(m)

Tynes = 303,1 (A)

F = [3x(1x150)+(1x150)] (mm?)
L =20 (m)

TDLDBI
P

e Sut 4p tr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta ¢c6 dugc AU, = 0,39 (V).
e Sut 4p tur sau ti dong luc dén bom P3A:
Cap dong F = 1x150 mm?/pha va céc s6 lieu da biét dugc:
Lyna = 303,1 (A).
L =0,02 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (Q/km)
AU, = \3x1,,.. xLx(RxCosg+ X xsin ¢)

AU, = +/3x3031x o,ozx(zz’5
150

x0,8+0,08><0,6j = 1,8 (V).

e Sut 4p tong cong tir sau mdy bién dp dén bom P3A:
AU =AU, + AU, =0,39 + 1,8 = 2,19 (V)
¢ D0 sut 4p phan tram:

AU 00- %x100= 0.57% < 5% (thda man).

AU% =

dm
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* Tinh todn do sut dp tir sau mdy bién dp dén bom vao bé loc dp luc P5A
I, = 1804,22 (A)
F = [3x(2x630)+(2x630)] (mm>)
L=2(m)
I =1083 (A)
TTD;;DBI $ F = [3x(1x35)+(1x35)] (mm?)
L =50 (m)

e Sut 4p tr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta ¢c6 dugc AU, = 0,39 (V).

e Sut 4p tur sau ti dong luc d&€n bom P5A:

Cap dong F = 1x35 mm?*/pha va cic s6 liéu di biét duoc:
Ly = 108,3 (A).
L =0,05 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (Q/km)

AU, = \3x1,,.. xLx(Rxcosg+ X xsin ¢)

22,5

1x 35

AU, = \/§x108,3><0,05><( ><0,8+0,08><O,6j =53 (V).

e Sut 4p tong cong tlr sau may bién 4p dén bom P5A:
AU =AU, + AU, =0,39 + 5,3 =5,69 (V)
¢ D0 sut 4p phan tram:

Y AU <100 - 5,69
380

AU% = x100=1,5% < 5% (thoa man).

dm
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* Tinh todn do sut dp tir sau mdy bién dp dén bom tuyén 4 P4A
I, = 1804,22 (A)
F = [3x(2x630)+(2x630)] (mm?)
L =2 (m)
TPLDBI Limax = 93,8 (A)
Tai $ F = [3x(1x25)+(1x25)] (mm?)
L =25 (m)

e Sut 4p tr sau may bién ap dén ta dong luc DBI:
Tinh nhu trén ta ¢c6 dugc AU, = 0,39 (V).
e Sut 4p tlr sau ti dong luc dé€n bom P4A:
Cap dong F = 1x25 mm?/pha va céc so liéu da biét duoc:
Ly = 93,8 (A).
L =0,025 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (Q/km)
AU, = \3x1,,.. xLx(RxCosg+ X xsin ¢)

22,5

1x

AU, = \/§><93,8x0,025x( x0,8+0,08><0,6) =3,1 (V).

e Sut 4p tong cong tlr sau may bién dp dén bom P4A:
AU =AU, + AU, =0,39 + 3,1 =3,49 (V)
¢ D0 sut 4p phan tram:

2 AU 3,49

AU% = x100 = %xloo= 0,92% < 5% (thoa man).

dm
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* Tinh todn do sut dp ti sau mdy bién dp dén bom vao bé gidn tiép GA
I, = 1804,22 (A)
F = [3x(2x630)+(2x630)] (mm>)
L=2(m)
Limax = 93,8 (A)
TTD;;DBI $ F = [3x(1x25)+(1x25)] (mm?)
L =35 (m)

e Sut 4p tr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).
e Sut 4p tir sau ti dong Iuc dén bom vao bé gidn tiép GA:
Cap dong F = 1x25 mm?*/pha va cic s6 liéu di biét duoc:
Lymax = 93,8 (A).
L =0,035 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (€/km)
AU, = \3x1,,.. xLx(Rxcosg+ X xsin ¢)

22,5

1x 25

AU, = 3 x93,8x0,035x( ><0,8+0,08><0,6j =4,34 (V).

e Sut 4p tong cong tlr sau may bién 4p dén bom vao bé gidn tiép GA:
SAU = AU, + AU, = 0,39 + 4,34 = 473 (V)
¢ D0 sut 4p phan tram:

24U 100= %x100= 1.25% < 5% (thda man).

AU% =

dm
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* Tinh todn do sut dp tir sau mdy bién dp dén mdy nén khi MNK
I, = 1804,22 (A)
F = [3x(2x630)+(2x630)] (mm>)
L=2(m)
Lymax = 72,2 (A)
TTD;;DBI $ F = [3x(1x16)+(1x16)] (mm?)
L =40 (m)

e Sut 4p tr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta ¢c6 dugc AU, = 0,39 (V).
e Sut 4p tur sau ti dong luc d€n may nén khi MNK:
Cap dong F = 1x16 mm?*/pha va cic s6 liéu di biét duoc:
Limax = 72,2 (A).
L = 0,04 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (Q/km)
AU, = \3x1,,.. xLx(Rxcosg+ X xsin ¢)

22,5

1x1

AU, = \/§><72,2><0,04><( ><0,8+0,08><O,6j: 5,9 (V).

e Sut 4p tong cong tlr sau may bién 4p dén may nén khi:
SAU = AU, + AU, = 0,39 + 5,9 = 6,29 (V)
¢ D0 sut 4p phan tram:

Y AU 6,29

AU% = x100= %xmo: 1,66% < 5% (thoa man).

dm
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* Tinh todn do sut dp tir sau mdy bién dp dén bom truc tiép RA
I, = 1804,22 (A)
F = [3x(2x630)+(2x630)] (mm>)
L =2 (m)
Lymax = 32,5 (A)
T%;DBl & F = [3x(1x6)+(1x6)] (mm?)
L =30 (m)

e Sut dp tlir sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).
e Sut 4p tur sau ti dong luc dé€n bom RA:
Cap dong F = 1x6 mm?*/pha va cdc s6 liéu da biét duoc:
Lymax = 32,5 (A).
L =0,03 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (Q/km)
AU, = +3x1,,,,. x Lx (RxC0s¢+ X x5sin ¢)

22,5

X

AU, = \/§x32,5x0,03x( ><O,8+0,08><0,6)= 5,13 (V).

e Sut 4p tong cong tr sau mdy bién d4p dén bom RA:
AU =AU, + AU, =0,39 + 5,13 =5,52 (V)
* Do sut 4p phan tram:

Y AU 5,52

AU% = x100= %xlooz 1,45% < 5% (thoéa man).

dm
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* Tinh todn do sut dp tir sau mdy bién dp dén quat lam mait truc tiép T1
L. = 1804,22 (A)
F = [3x(2x630)+(2x630)] (mm>)
L =2 (m)
Lymax = 29,8 (A)
T%;DBl & F = [3x(1x4)+(1x4)] (mm?)
L =30 (m)

e Sut dp tlir sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).
e Sut 4p tur sau ti dong luc dén quat T1:
Cap dong F = 1x4 mm?*/pha va cdc s6 liéu da biét duoc:
Ty = 39,8 (A).
L =0,03 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (Q/km)
AU, = +3x1,,,,. x Lx (RxC0s¢+ X x5sin ¢)

22,5

X

AU, = \/§x2,8x0,03x( x0,8+0,08><0,6) =7,04 (V).

e Sut 4p tong cong tr sau may bién dp dén quat T1:
AU =AU, + AU, =0,39 + 7,04 = 7,43 (V)
* Do sut 4p phan tram:

Y AU 7,43

AU% = x100= %x100= 1,96% < 5% (thda man).

dm
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* Tinh todn do sut dp tir sau mdy bién dp dén quat lam mdt gidn tiép T3
L. = 1804,22 (A)
F = [3x(2x630)+(2x630)] (mm?)
L=2(m)
Lymax = 7.8 (A)
TTD;;DBI $ F = [3x(1x1,5)+(1x1,5)] (mm?)
L =35 (m)

e Sut 4p tr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta ¢c6 dugc AU, = 0,39 (V).
e Sut 4p tur sau ti dong luc dén quat T3:
Cap dong F = 1x1,5 mm?*/pha va cdc so liéu da biét duoc:
Livmax = 7.8 (A).
L = 0,035 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (Q/km)
AU, = \3x1,,.. xLx(Rxcosg+ X xsin ¢)

22,5

x1,

AU, = 3 ><7,8><0,035><( x0,8+0,08><0,6) =12,8 (V).

e Sut 4p tong cong tlr sau may bién 4p dén quat T3:
AU =AU, + AU, =0,39 + 12,8 = 13,19 (V)
* Do sut 4p phan tram:

2 AU 1319

AU% = x100= 380 x100= 3,47% < 5% (thdéa man).

dm
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* Tinh todn do sut dp tir sau mdy bién dp dén bom khdn cdp KC1
I, = 1804,22 (A)
F = [3x(2x630)+(2x630)] (mm?)
L=2(m)
Lima = 16,3 (A)
TTD;;DBI $ F = [3x(1x1,5)+(1x1,5)] (mm?)
L =40 (m)

e Sut 4p tr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).
e Sut 4p tur sau ti dong luc dén bom KCl:
Cap dong F = 1x1,5 mm?*/pha va cdc so liéu da biét duoc:
Limae = 16,3 (A).
L =0,04 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X = 0,08 (©/km)
AU, = +3x1,,,,. x Lx (RxC0s¢+ X xsin ¢)

v max

22,5

x1,

AU, = \/§x16,3><0,04x( ><0,8+0,08><0,6J = 13,6 (V).

e Sut 4p tong cong tlr sau may bién 4p dén bom KC1:
AU =AU, + AU, =0,39 + 13,6 = 13,99 (V)
¢ D0 sut 4p phan tram:

24U 100= %x100= 3,68% < 5% (thda man).

AU% =

dm
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* Tinh todn do sut dp ti sau mdy bién dp dén bom tai bé diéu hoa P6A
I, = 1804,22 (A)
F = [3x(2x630)+(2x630)] (mm?)
L=2(m)
Lymax = 6,3 (A)
TTD;;DBI $ F = [3x(1x1,5)+(1x1,5)] (mm?)
L =80 (m)

e Sut 4p tr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).
e Sut 4p tur sau ti dong luc dé€n bom POA:
Cap dong F = 1x1,5 mm?*/pha va cdc so liéu da biét duoc:
Livmax = 6,3 (A).
L =0,08 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X = 0,08 (©/km)
AU, = +3x1,,,,. x Lx (RxC0s¢+ X xsin ¢)

v max

22,5

x1,

AU, = \/§x6,3x0,08>{ ><0,8+0,08><O,6j= 10,52 (V).

e Sut 4p tong cong tlr sau may bién 4p dén bom P6A:
ZAU = AU, + AU, =0,39 + 10,52 = 10,91 (V)
* Do sut 4p phan tram:

> AU 10,91

AU% = %100 = %x100= 2,87% < 5% (thoa man).

dm
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* Tinh todn do sut dap tir sau mdy bién dp dén motor can truc
I, =1804,22 (A)
F = [3x(2x630)+(2x630)] (mm?)
L =2 (m)
Lumax = 14,4 (A)
T?;;DBI $ F = [3x(1x1,5)+(1x1,5)] (mm?)
L =60 (m)

e Sut 4p tr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).
e Sut 4p tir sau ti dong luc dé€n motor can truc:
Cép dong F = 1x1,5 mm?/pha va cdc s6 liéu da biét duoc:
Ly = 14,4 (A).
L =0,06 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (Q/km)

AU, = +3x1,,.. x Lx (RxC0s¢+ X xsin ¢)

v max

22,5

x1,

AU, = \/§><14,4><0,06><[ ><O,8+0,08><0,6j= 18,03 (V).

e Sut 4p tong cong tlr sau may bién dp dé€n motor can truc:
AU =AU, + AU, =0,39 + 18,03 = 18,42 (V)
¢ D0 sut 4p phan tram:

2AU 00- %xlooz 4.85% < 5% (thda min).

AU% =

dm
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* Tinh todn do sut dp tir sau mdy bién dp Bl dén nha hoa chdt
L = 1804,22 (A)
F = [3x(2x630)+(2x630)] (mm?)
L=2(m)
Lymax = 5,2 (A)
T?;;DBI $ F = [3x(1x1,5)+(1x1,5)] (mm?)
L =100 (m)

e Sut 4p tr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).
e Sut 4p tur sau ti dong luc dé€n nha héa chat:
Cap dong F = 1x1,5 mm?*/pha va cdc so liéu da biét duoc:
Livmax = 3,2 (A).
L =0,1 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (Q/km)
AU, = +3x1,,.. x Lx (RxC0s¢+ X xsin ¢)

v max

22,5

x1,

AU, = \/§x5,2><0,1><( ><O,8+0,08><0,6j= 10,85 (V).

e Sut 4p tong cong tlr sau may bién d4p dé€n bom P6A:
SAU = AU, + AU, =0,39 + 10,85 = 11,24 (V)
¢ D0 sut 4p phan tram:

2AU  00- %x100= 2.96% < 5% (thda man).

AU% =

dm
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* Tinh todn do sut dp tir sau mdy bién dp dén bom tai bé nudc néong PIA
I, =180422 (A)
F = [3x(2x630)+(2x630)] (mm?)
L =50 (m)
Lymax = 6,5 (A)
T?;;DBZ $ F = [3x(1x16)+(1x16)] (mm?)
L =60 (m)

e Sut 4p tr sau may bién ap dén tu dong luc DB2:
Cap dong F = 2x630 mm?/pha va céc s6 liéu da biét dugc:
I, = 180422 (A).
L =0,05 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X = 0,08 (Q/km)
AU, = V3x1,,,, x Lx (RxC0s¢+ X x5sin ¢)
22,5

2x630

AU, = \/§x1804,22><0,05x[ x0,8+0,08><0,6j= 9,75 (V).

e Sut dp tur sau ti dong luc DB2 dén bom P9A:
Cap dong F = 1x16 mm?*/pha va cac s6 liéu di biét duoc:
Lymax = 65 (A).
L = 0,06 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X = 0,08 (©/km)
AU, = +3x1,,... x Lx (RxC0s¢+ X xsin ¢)

22,5

1x16

v max

AU, = \/§><65><0,06><( ><0,8+0,08><0,6)= 7,92 (V).

e Sut 4p tong cong tlr sau may bién d4p dén bom PIA:
ZAU =AU, + AU, =9,75+ 7,92 = 17,67 (V)
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¢ D0 sut 4p phan tram:

2AU 00— %x100= 4.65% < 5% (thda man).

AU% =

dm
* Tinh todn do sut dp tir sau mdy bién dp dén bom tai gom PSA
I, = 1804,22 (A)

F = [3x(2x630)+(2x630)] (mm?)
L =50 (m)

Lymax =36 (A)

F = [3x(1x6)+(1x6)] (mm?)

L =10 (m)

TDBLDB2
e ]

e Sut 4p tr sau may bién ap dén ti dong luc DB2:
Tinh nhu trén ta ¢6 AU, =9,75 (V)
e Sut 4p tur sau ti dong luc DB2 dén bom PSA:
Cap dong F = 1x6 mm?*/pha va cdc so liéu da biét duoc:
Lymax = 36 (A).
L =0,01 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X = 0,08 (©/km)
AU, = \3x1,,.. xLx(RxCosg+ X xsin ¢)
22,5

1x6

AU, = \/§x36x0,01x( x0,8+0,08><0,6j= 1,9 (V).

e Sut 4p tong cong tlr sau mdy bién d4p dé€n bom P8A:
AU =AU, + AU, =9,75+1,9=11,65 (V)
¢ D0 sut 4p phan tram:

2 AU 1165

AU% = x100 = %xlooz 3,07% < 5% (thoa man).

dm

71



* Tinh todn do sut dap tir sau mdy bién dp dén may hot diu
I, =1804,22 (A)
F = [3x(2x630)+(2x630)] (mm?)
L =50 (m)
Lymax = 0,32 (A)
T?;;DBZ $ F = [3x(1x1,5)+(1x1,5)] (mm?)
L =15 (m)

e Sut dp tlir sau may bién ap dén tu dong luc DB2:
Tinh nhu trén ta ¢c6 AU, =9,75 (V)
e Sut p tir sau ta dong luc DB2 dén may hét dau:
Cap dong F = 1x1,5 mm?*/pha va cdc so liéu da biét duoc:
Ty = 0,32 (A).
L =0,015 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (Q/km)
AU, = +3x1,,... x Lx (RxC0s¢+ X xsin ¢)

v max

22,5

1x15

AU, = 3 xo,32xo,015>{ ><O,8+0,08><0,6j =0,1 (V).

e Sut 4p tong cong tir sau may bi€n dp dén mdy hét dau:
2AU =AU, + AU, =9,75 + 0,1 = 9,85 (V)
¢ D0 sut 4p phan tram:

2 AU 9,85

AU% = %100 = %x100= 2,6% < 5% (thoa man).

dm
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* Tinh todn do sut dp tir sau mdy bién dp B2 dén motor can truc
I, =180422 (A)

F = [3x(2x630)+(2x630)] (mm>)
L =50 (m)
I, =144 (A)
TPLDB2 $ F = [3x(1x1,5)+(1x1,5)] (mm?)
L =10 (m)

e Sut dp tlir sau may bién ap dén tu dong luc DB2:
Tinh nhu trén ta ¢6 AU, =9,75 (V)
e Sut 4p tir sau ti dong luc DB2 dén motor can truc:
Cap dong F = 1x1,5 mm?*/pha va cdc so liéu da biét duoc:
Ly = 14,4 (A).
L =0,01 (km).
cos ¢ =0,8.
sin ¢ = 0,6.
X =0,08 (Q/km)

AU, = +3x1,,... x Lx (RxC0s¢+ X xsin ¢)

v max

22,5

1x15

AU, = \/§><14,4><0,01><[ x0,8+0,08x0,6j= 3 (V).

e Sut 4p tong cong tlr sau may bién dp dé€n motor can truc:
AU =AU, + AU, =9,75+3 =12,75 (V)
¢ D0 sut 4p phan tram:

> AU 12,75

AU% = x100 = %xloo= 3,35% < 5% (thoa man).

dm
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Bang 4-1: Két qua tinh cua tram & ché do binh thuong

I F L | AU, | AU, | AU | AU
Po sut 4 fvmax ! 2 AU KQ
) sutap A | @) | &m) | V)| V)| V)| @) ?
Tb‘;nl\lA?Afi ei‘ N:?ADI;ITH 1804.22 | 2x630 | 0,002 | 0,39
&2 Liaylez Tlf OBI 296 | 0,78 | 5% | Pat
. , u
B P2 | denbom | 2084 | 1x95 | 003 257
TuMBA dén | MBA dén | 0 5) | 5x630 | 0,002 | 039
bom tuyén 3: | tu DBI1
S 219 | 057 | 5% | Pat
) N u
i tén b | 3031 | 1x150 | 0,02 1.8
Tu MBA dén | MBA dén
o | e ngy | 180422 | 2x630 | 0,002 | 0,39
loc ap luc: Ti DBI 5,69 1,5 5% Dat
P5A, P5B, df o | 1038 | 1x35 | 0,05 5,3
P6C, PSD on
TuMBA dén | MBA dén | o0 5) | 5x630 | 0,002 | 039
bom tuyén 4: | tu DBI
paA PaB. | TiDBI 349 | 092 | 5% | Dat
2 b u
e ro | 938 | 1x25 | 0025 3.1
y én | MBA d&
TuMBA dén | MBA dén | 0 5 | 2x630 | 0,002 | 039
bom vao bé tu DB1
o Y : 473 | 125 | 5% | Dat
gidn tiep GA, | TuDBL | o3 01 4 05 | 0,035 434 '
GB,GC | dénbom : x ’ ’
MBA dén
180422 | 2 2
TuMBA dén | wDBI | 0% X630 | 0,002 | 0,39
mdy nén khi | Tua DBI 6,29 1,66 5% bat
MNK dén 722 | 1x16 | 003 5.9
MNK
TuMBA dén | MBA dén |\ o0 5) | 5x630 | 0,002 | 039
bom tai bé tu DB1
iruc tiép | T4 DBI 552 | 145 | 5% | Pat
] i}
RARB | denbom | 323 1x6 | 0,03 5.13
T:aﬁgrﬁ ie; hffADgfn 1804.22 | 2x630 | 0,002 | 0,39
a tuctiép | Ta DBI 743 | 196 | 5% | bat
] u
1 T2 denqua | 28 1x4 | 0,03 7.04
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I F L | AU, | AU, | SAU | AU
Po sut 4 fvmax ! 2 AU KQ
) sutap A | @) | &m) | V)| V)| V)| @) ?
Tu 1:/?\3/3‘ defi N:?ADSTH 1804.22 | 2x630 | 0,002 | 0,39
q“;ésrgéf;‘a T‘f — 1319 | 347 | 5% | Pat
u
T4 dnquat | 1x1.5 | 0,035 12.8
TuMBA dén | MBA dén |\ ¢ 5) | 5x630 | 0,002 | 039
bom khan tu DB1
» : 13.99 | 369 | 5% | Dat
capKCL 1 TubBL | o | 115 | 004 13,6 '
KC2 dén bom . A : :
) én | MBA dé
T]f ml\fﬁpf gf“ . DBT“ 180422 | 2x630 | 0,002 | 0,39
diéu iloae Ta DBI 10911 287 1 5% | bat
u
pon PoB | dénbom | 6 1x15 | 0,08 10,52
Tu N:BA dén Nt[fADgfn 1804.22 | 2x630 | 0,002 | 0.39
trlI:lCOVerrCertlor T DBI 18,421 485 | 5% | Dat
o XE ,“ 144 | 1x15 | 006 18,03
cao bun dén motor
. [ MBAdEN a9 | 2x630 | 0,002 | 0.39
Tu MBA dén tu DB1
Ay s 1124 | 296 | 5% | Dat
nha hoa chat Tu DB1 5 115 0.1 10.85 ’
dén NHC ’ x : :
Tu MBA dén | MBA dén
bom i bé | DBz | 180422 | 2X630 | 005 | 975
nudc néng , 17,67 | 4,65 5% bat
Ti DB2
POAP9B, | |65 1x16 | 0,06 7.92
POC
TuMBA dén | MBA dén | o) 05 | 25630 | 0.05 | 9.75
bom tai bé tu DB2
- : 11,65 | 3,07 | 5% | Dat
gom P8A, Tu DB2 36 %6 0.01 19
P8B,PSC | dénbom x : ’
) [MBAdEn o) 0 | 2x630 | 0,05 | 975
Tu MBA dén tu DB2
mdy hét ddu | Ta DBI 985 | 26 | 5% | bat
y uee 032 | 1x1.5 | 0015 0.1
dén may
Tir MBA dén Nt[fADgg’n 1804.22 | 2x630 | 0,05 | 9.75
motor cin TiDED 12,75 | 3,35 5% Dat
truc ! 144 | 1x1,5 | 001 3
dén motor
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4.1.2.2. Ché do khai dong dong co (cos ¢ = 0,35)
* Tinh todn do sut dp tir sau mdy bién dp dén bom tuyén 1 P1A
e Sut 4p tr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).

e Sut 4p tur sau ti dong luc DB1 dén bom P1A:
Cap dong F = 1x95 mm?*/pha va cac s6 liéu di biét duoc:

I, = 1042 (A).

L =0,03 (km).

cos ¢ =0,35.

sin ¢ = 0,94.

X = 0,08 (Q/km)
AU, = \/3x 1, xLx(Rxcosg+ X xsin )
22,5

1x95

AU, = +/3x21042x 0,03x( ><0,35+0,08><0,94)= 8,6 (V).

e Sut 4p tong cong tlr sau may bién 4p dén bom P1A:
2AU =AU, + AU, =0,39 + 8,6 = 8,99 (V)
¢ D0 sut 4p phan tram:

Y AU 8,99

AU% = x100= %x100= 2,37 % < 25% (thdéa man).

dm
* Tinh todn do sut dp tix sau mdy bién dp dén bom tuyén 3 P3A
e Sut dp tir sau mdy bién ap dén tu dong luc DBI:
Tinh nhu trén ta ¢c6 dugc AU, = 0,39 (V).

e Sut 4p tur sau ti dong luc DB1 dén bom P3A:
Cap dong F = 1x150 mm?/pha va céc s6 lieu da biét dugc:

I,,=1515,5 (A).

L =0,02 (km).

cos ¢ = 0,35.

sin ¢ = 0,94.

X =0,08 (Q/km)
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AU, = \3x 1, xLx(Rxcosg+ X xsin )
22,5

1x150

AU, = 3 ><1515,5><0,02><( x0,35+0,08x0,94j= 6,7 (V).

e Sut 4p tong cong tir sau mdy bién dp dén bom P3A:
AU =AU, + AU, =0,39 + 6,7=7,09 (V)
¢ D¢ sut ap phan tram:

Y AU 7,09

AU% = x100=
380

x100= 1,87 % < 25% (thoa man).

dm
* Tinh todn do sut dp tir sau mdy bién dp dén bom vao bé loc dp luc PSA
e Sut 4p tr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).

e Sut 4p tur sau ti dong luc DB1 dén bom P5A:
Cap dong F = 1x35 mm?*/pha va cic s6 liéu di biét duoc:

I, =541,5 (A).

L =0,05 (km).

cos ¢ =0,35.

sin ¢ = 0,94.

X = 0,08 (Q/km)
AU, = +3x 1, xLx(Rxcosg+ X xsin )
22,5

1x 35

AU, = 3 ><541,5><0,05><( x0,35+0,08x0,94j= 14,08 (V).

e Sut 4p tong cong tlr sau may bién dp dé€n bom P5A:
ZAU =AU, + AU, =0,39 + 14,08 = 14,47 (V)
¢ D0 sut 4p phan tram:

2. AU 14,47

AU% = x100 = leOOz 3.8 % < 25% (thdéa man).

dm

* Tinh todn do sut dp tir sau mdy bién dp dén bom tuyén 4 P4A
e Sut 4p tlr sau may bién ap dén ta dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).
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e Sut 4p tur sau ti dong luc DB1 dén bom P4A:
Cap dong F = 1x25 mm?*/pha va cac s6 liéu di biét duoc:
I, =469 (A).
L = 0,025 (km).
cos ¢ =0,35.
sin ¢ = 0,94,
X = 0,08 (Q/km)
AU, = \3x 1, xLx(Rxcosg+ X xsin )
22,5

1x 25

AU, = 3 x469x0,025x( x0,35+0,08x0,94j= 7,93 (V).

e Sut 4p tong cong tlr sau may bién 4p dén bom P4A:
SAU = AU, + AU, = 0,39 + 7,93 = 8,32 (V)
¢ D0 sut 4p phan tram:

2 AU 8,32

AU% = x100=
380

x100= 2,2 % < 25% (thda man).

dm
* Tinh todn do sut dp tir sau mdy bién dp dén bom vao bé gidn tiép GA
e Sut dp tlir sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta ¢c6 dugc AU, = 0,39 (V).

e Sut 4p tur sau ti dong luc DB1 dén bom GA:
Cap dong F = 1x25 mm?*/pha va céc s6 liéu da biét dugc:

I,, =562 (A).

L =0,035 (km).

cos ¢ =0,35.

sin ¢ = 0,94.

X =0,08 (Q/km)
AU, = +3x 1, xLx(Rxcosg+ X xsin )
225

X

AU, = 3 ><562><0,035><( ><O,35+0,08><0,94j= 13,3 (V).

e Sut 4p tong cong tir sau mdy bién dp dén bom GA:
AU =AU, + AU, =0,39 + 13,3 =13,69 (V)
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¢ D0 sut 4p phan tram:

AU% = =AY mo;%uoo: 3.6 % < 25% (thda man).

dm
* Tinh todn do sut dp tir sau mdy bién dp dén mdy nén khi MNK
e Sut 4p tr sau may bién ap dén ti dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).
e Sut 4p tur sau ti dong luc DB1 dén MNK:
Cap dong F = 1x16 mm?*/pha va cac s6 liéu di biét duoc:
I, =433 (A).
L =0,04 (km).
cos ¢ =0,35.
sin ¢ = 0,94.
X =0,08 (Q/km)
AU, = \3x 1, xLx(Rxcosg+ X xsin )

22,56 x0,35+0,08x O,94j =17,02 (V).

AU, = /3% 433x 0,04{

X
e Sut 4p tong cong tlr sau may bién 4p dén MNK:

AU =AU, + AU, =0,39 + 17,02 = 17,41 (V)
* Do sut 4p phan tram:

AU% = > AU 17,41

x100= 280 x100= 4,58 % < 25% (thoa man).

dm
* Tinh todn do sut dp tir sau mdy bién dp dén bom truc tiép RA
e Sut dp tir sau mdy bién ap dén tu dong luc DBI:
Tinh nhu trén ta c6 duoc AU, = 0,39 (V).
e Sut dp tir sau ti dong luc DB1 dén bom RA:
Cap dong F = 1x6 mm?*/pha va céc s6 liéu da biét dugc:
I,, =195 (A).
L =0,03 (km).
cos ¢ = 0,35.
sin ¢ = 0,94.
X =0,08 (Q/km)
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AU, = \3x 1, xLx(Rxcosg+ X xsin )
22,5

1x6

AU, = /3x195x 0,03><( ><O,35+0,08><O,94J = 14,06 (V).

e Sut 4p tOng cong tlr sau may bién 4p dén bom RA:
AU = AU, + AU, = 0,39 + 14,06 = 14,45 (V)
¢ D¢ sut ap phan tram:

2. AU 14,45

AU% = xlOO:%xlooz 3,8 % < 25% (thoa man).

dm
* Tinh todn do sut dp tir sau mdy bién dp dén quat lam madit truc tiép T1
e Sut 4p tr sau may bién ap dén ta dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).
e Sut 4p tur sau ti dong luc DB1 dén quat T1:
Cap dong F = 1x4 mm?*/pha va cdc s6 liéu da biét duoc:
I,, =178 (A).
L =0,035 (km).
cos ¢ =0,35.
sin ¢ = 0,94.
X =0,08 (Q/km)
AU, = /3x 1, xLx(Rxcosg+ X xsin )
22,5

X

AU, = 3x178x 0,035><( x0,35+0,08x0,94J= 22,06 (V).

e Sut 4p tong cong tlr sau may bién 4p dén quat T1:
ZAU = AU, + AU, = 0,39 + 22.06 = 22,45 (V)
* Do sut 4p phan tram:

2 AU 22,45

AU% = x100=
380

x100=5,9% < 25% (thoa man).

dm
* Tinh todn do sut dp tix sau mdy bién dp dén quat lam mdt gidn tiép T3
e Sut 4p tr sau may bién ap dén ta dong luc DBI:

Tinh nhu trén ta c6 dugc AU, = 0,39 (V).
e Sut 4p tur sau ti dong luc DB1 dén quat T3:
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Cap dong F = 1x1,5 mm?*/pha va cdc so liéu da biét duoc:
I, =54 (A).
L =0.03 (km).
cos ¢ =0,35.
sin ¢ = 0,94,
X = 0,08 (Q/km)
AU, = \3x 1, xLx(Rxcosg+ X xsin )

22,5

1x15

AU, = 3 x54x0,03>{ x0,35+0,08x0,94j = 14,94 (V).

e Sut 4p tong cong tlr sau may bién 4p dén quat T3:
ZAU = AU, + AU, = 0,39 + 14,94 = 15,33 (V)
* D0 sut ap phan tram:

2 AU 15,33

AU% = x100= meo: 4 % < 25% (thoa man).

dm
* Tinh todn do sut dp tir sau mdy bién dp dén bom khdn cdp KC1
e Sut 4p tr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).

e Sut dp tr sau ta dong luc DB1 dén bom KC1:
Cap dong F = 1x1,5 mm?*/pha va cdc so liéu da biét duoc:

I, =114 (A).

L =0,04 (km).

cos ¢ =0,35.

sin ¢ = 0,94.

X = 0,08 (©/km)
AU, = \/3x 1, xLx(Rxcosg+ X xsin )
22,5

X

AU, = /3 x114><0,04><( x 0,35+ 0,08x0,94j =42,06 (V).

e Sut 4p tong cong tir sau mdy bién dp dén bom KC1:
2AU =AU, + AU, =0,39 + 42,06 = 42,45 (V)
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¢ D0 sut 4p phan tram:

AU% = =8Y 100 %noo: 11,17 % < 25% (thda man),

dm
* Tinh todn do sut dp tir sau mdy bién dp dén bom tai bé diéu hoa P6A
e Sut 4p tr sau may bién 4ap dén ta dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).
e Sut 4p tur sau ti dong luc DB1 dén bom P6A:
Cap dong F = 1x1,5 mm?*/pha va cdc so liéu da biét duoc:
I,, =44 (A).
L =0,08 (km).
cos ¢ =0,35.
sin ¢ = 0,94.
X =0,08 (Q/km)
AU, = \3x 1, xLx(Rxcosg+ X xsin )
22,5

X

AU, = /3 ><44><0,08><( ><0,35+0,08><0,94j = 32,47 (V).

e Sut 4p tong cong tlr sau may bién 4p dén bom P6A:
ZAU = AU, + AU, = 0,39 + 32,47 = 32,86 (V)
* Do sut 4p phan tram:

AU% = 22Y 100 - %xmo: 8.65 % < 25% (thda man).

dm
* Tinh todn do sut dp tir sau mdy bién dp dén motor can truc
e Sut 4p tr sau may bién ap dén ta dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).
e Sut 4p tur sau ti dong luc DB1 dén motor:
Cap dong F = 1x1,5 mm?/pha va cdc s6 lieu da biét duoc:
I,, =86 (A).
L = 0,06 (km).
cos ¢ = 0,35.
sin ¢ = 0,94.
X =0,08 (€/km)
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AU, = \3x 1, xLx(Rxcosg+ X xsin )
22,5

X

AU, = \/§x86x0,06x( ><0,35+0,08><0,94] = 47,6 (V).

e Sut 4p tong cong tir sau mdy bién dp dén motor:
AU =AU, + AU, =0,39 + 47,6 =47,98 (V)
¢ D0 sut 4p phan tram:

2 AU 47,98

AU% = x100 = 280 x100= 12,63 % < 25% (thoa man).

dm
* Tinh todn do sut dp tir sau mdy bién dp dén nha hoa chdt
e Sut dp tlr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta c6 dugc AU, = 0,39 (V).

e Sut 4p tur sau ti dong luc DB1 dén nha hoéa chat:
Cap dong F = 1x1,5 mm?*/pha va cdc s0 liéu da biét duoc:

I,, =36 (A).

L =0,1 (km).

cos ¢ =0,35.

sin ¢ = 0,94.

X =0,08 (Q/km)
AU, = +3x 1, xLx(Rxcosg+ X xsin )
225

X

AU, = 3 ><36><0,1><( xo,35+0,08><o,94j= 33,2 (V).

e Sut 4p tong cong tlr sau may bi€n dp dén nha hoa chat:
2AU = AU, + AU, = 0,39 + 33,2 =33,59 (V)
¢ D0 sut 4p phan tram:

24U 100= %uoo: 8.84 % < 25% (thda man).

AU% =

dm

* Tinh todn do sut dp tir sau mdy bién dp dén motor can truc
e Sut 4p tr sau may bién ap dén tu dong luc DBI:
Tinh nhu trén ta ¢c6 dugc AU, = 0,39 (V).
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e Sut 4p tur sau ti dong luc DB1 dén motor:
Cap dong F = 1x1,5 mm?/pha va cdc s6 liéu da biét duoc:
I,, =86 (A).
L =0,06 (km).
cos ¢ = 0,35.
sin ¢ = 0,94,
X =0,08 (Q/km)
AU, = \3x 1, xLx(Rxcosg+ X xsin )
22,5

X

AU, = /3 ><86><0,06><( x 0,35+ 0,08x0,94J =47,6 (V).

e Sut 4p tong cong tlr sau may bién 4p dén motor:
2AU =AU, + AU, =0,39 + 47,6 =47,98 (V)
¢ D0 sut 4p phan tram:

> AU <100 — 47,98
380

AU% = x100= 12,63 % < 25% (thoa man).

dm
* Tinh todn do sut dp cho bom tai bé nuéc néng P9A
e Sut dp tlir sau may bién ap dén tu dong luc DB2:
Tinh nhu trén ta c6 dugc AU, =9,75 (V).
e Sut 4p tur sau ti dong luc DB2 dén bom P9A:
Cap dong F = 1x16 mm?/pha va céc s6 lieu da biét dugc:
I,, =390 (A).
L =0,06 (km).
cos ¢ =0,35.
sin ¢ = 0,94.
X =0,08 (Q/km)
AU, = +3x 1, xLx(Rxcosg+ X xsin )

22’56 %0,35-+0,08x o,94j = 22.98 (V).

AU, = V3% 390x 0,0GX(

X

e Sut 4p tong cong tir sau mdy bién dp dén bom PIA:
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2AU =AU, + AU, =9,75 + 22,98 = 32,73 (V)

¢ D0 sut 4p phan tram:

2AU 00- %mo: 8.6 % < 25% (thda man).

AU% =

dm
* Tinh todn do sut dp cho bom tai bé gom PSA
e Sut 4p tr sau may bién ap dén ta dong luc DB2:
Tinh nhu trén ta c6 dugc AU, = 9,75 (V).
e Sut 4p tur sau ti dong luc DB2 dén bom P9A:
Cap dong F = 1x6 mm?/pha va céc s6 liéu da biét duogc:
I,, =216 (A).
L =0,01 (km).
cos ¢ =0,35.
sin ¢ = 0,94.
X =0,08 (Q/km)
AU, = +3x 1, xLx(Rxcosg+ X xsin )
22,5

1x6

AU, = /3x216x O,le( x 0,35+ 0,08 x 0,94) =5,2 (V).

e Sut 4p tong cong tlr sau may bién 4p dén bom PSA:
ZAU =AU, + AU, =9,75 + 5,2 =14,95 (V)
* Do sut 4p phan tram:

> AU 14,95

AU% = x100 = 380 x100= 3,9% < 25% (thoa man).

dm
* Tinh todn do sut ap cho mdy hot dau
e Sut 4p tr sau may bién ap dén ta dong luc DB2:
Tinh nhu trén ta c6 dugc AU, =9,75 (V).
e Sut dp tlr sau ta dong luc DB2 dén may hét dau:
Cap dong F = 1x1,5 mm?*/pha va cdc so liéu da biét duoc:
I, =225 (A).
L =0,015 (km).
cos ¢ =0,35.
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sin ¢ = 0,94.

X = 0,08 (Q/km)
AU, = \3x 1, xLx(Rxcosg+ X xsin ¢)
22,5

X

AU, = 3x 2,25><0,015x( x 0,35+ 0,08><0,94J= 0,31 (V).

e Sut 4p tong cong tlr sau may bién d4p dén MHD:
SAU = AU, + AU, = 9,75 + 0,31 = 10,06(V)
¢ D0 sut 4p phan tram:

2 AU 10,06

AU% = x100= 380 x100= 2,65% < 25% (thdéa man).

dm

* Tinh todn do sut dp cho motor can truc
e Sut dp tlr sau may bién ap dén tu dong luc DB2:
Tinh nhu trén ta c6 dugc AU, =9,75 (V).
e Sut 4p tur sau ti dong luc DB2 dén motor:
Cap dong F = 1x1,5 mm?*/pha va cdc s6 liéu da biét duoc:
I,, =86 (A).
L =0,01 (km).
cos ¢ = 0,35.
sin ¢ = 0,94.
X =0,08 (Q/km)
AU, = +3x 1, xLx(Rxcosg+ X xsin )
22,5

X

AU, = \/§><86><0,le( x 0,35+ 0,08x0,94j =7,93 (V).

e Sut 4p tong cong tlr sau mdy bién d4p dé€n bom P8A:
AU =AU, + AU, =9,75 + 7,93 = 17,68 (V)
¢ D0 sut 4p phan tram:

24U 100= %x100= 4.65% < 25% (thda man).

AU% =

dm

86



Bang 4-2: Két qua tinh cua tram & ché do khoi dong

I F L | AU, | AU, | AU | AU
Do sut 4 ! 2 AU KQ
) sutap A | @) | &m) | V)| V)| V| @ ?
Tb‘;nl\lA?Afi ei‘ N:?ADI;ITH 1804.22 | 2x630 | 0,002 | 0,39
n u
e : 899 | 237 | 25% | Pat
&2:PIA, | TUDBL |0 | 1x05 | 0.03 8.6
PIB.P2 | dénbom x ’ ;
TuMBA dén | MBA dén | 0 5) | 5x630 | 0,002 | 039
bom tuyén 3: | tu DBI1
P3A,P3B, | TuDBI 7091 187 1 25% | bat
) N u
i tén b | 13155 | 1x150 | 0,02 6.7
Tu MBA dén | MBA dén
b | oy | 180422 | 2x630 | 0,002 | 039
loc ap luc: , 14,47 | 3,8 25% Dat
P5A, PSB, de ]EOBiI 5415 | 1x35 | 0,05 14,08
P6C, P5D on
TuMBA dén | MBA dén | o0 5) | 5x630 | 0,002 | 039
bom tuyén 4: | tu DBI
P4A, PAB Ta DB1 832 | 22 | 25% | Dat
2 b u
iyl nno | 469 | 1x2s | 0025 7.93
y én | MBA d&
TuMBA dén | MBA dén |\ o0/ 5 | 2x630 | 0,002 | 0.39
bom vao bé tu DB1
o Y : 13,69 | 3,6 | 25% | Dat
gidn tiep GA, | TuDBL | 50, | 405 | 0,035 133
GB.GC | dénbom x ’ ’
MBA dén
180422 | 2 2
TuMBA dén | wDBI | 0% X630 | 0,002 | 0.39
may nén khi | Ta DBI 1741 | 485 | 25% Dat
MNK dén 433 | 1x16 | 003 17.0
MNK
y én | MBA d&
TuMBA dén | MBA d€n | 001 25 | 2x630 | 0,002 | 0.39
bom tai bé tu DB1
iruc tiép | T4 DBI 1445 | 485 | 25% | Dat
] i}
RARE | denbom | 19 1x6 | 0,03 14,06
y én | MBA d&
TuMBA deén | MBA dén | 1 55 | 2x630 | 0,002 | 039
quat lam mat | tu DBI
truc ti€p Tt DBI 2245 | 59 | 25% | Dat
] u
T2 denqu | T8 1x4 | 0,03 22,06
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I F L | AU, | AU, | AU | AU
Po sut 4 fvmax ! 2 AU KQ
) sutap A | mm) | &m) | v) | V) | V)| @ ?
TuMBA dén | MBA dén | o0/ 05 | 2x630 | 0,002 | 0,39
quat lam mat | tu DBI
gidn ti€p | Ta DBI 1533 |4 | 25% | bat
u
. T4 denqua | 1x1.5 | 0,035 14,94
TuMBA dén | MBA dén |\ ¢ 5) | 5x630 | 0,002 | 039
bomkhin | tiDBI
i KCL DB 4245 | 11,17 | 25% | Dat
. u
s b | 114 [ 1x1s | 004 42,06
) én | MBA dé
TuMBA dén | MBA d€n | 064 20 | 2x630 | 0,002 | 0.39
bom tai bé tu DB1
N : 32,86 | 8,65 | 25% | Dat
dicuhoa | TuDBI 44 1x1.5 | 0,08 32.47
P6A, P6B | dén bom X : ’
3 én | MBA d&
Tu NiBA dén - Dgfn 1804.22 | 2x630 | 0,002 | 0.39
motor can
truc va motor | Tu DBI1 47,98 | 12,63 | 25% Dat
SR ! 86 1x1.5 | 0,06 476
cao bun dén motor
. [ MBAER a2 | 2x630 | 0,002 | 0.39
Tu MBA dén tu DB1
R M 3359 | 8.83 | 259 | Dat
nha hoa chat Tu DB1 36 1xL5 0.1 139 ;
dén NHC x : ’
Tu MBA dén | MBA dén
bom wibé | DB | 150422 | 2x630 | 005 | 975
Sc no 2 D
nudc néng Tii D2 32,73 | 8,6 25% at
POAP9B, | | 390 | Ix16 | 0,06 22.98
POC
TuMBA dén | MBA dén | o) 05 | %630 | 0.05 | 9.75
bom tai bé tu DB2
' : 1495 | 39 | 259 | bat
gom P8A, | TuDB2 |, ¢ 1x6 | 0,01 5.
PSB,PSC | dénbom x ’ ’
) [MBAdEn o) 0 | 2x630 | 0,05 | 975
Tu MBA dén tu DB2
mdy hét dau | T DBI 10,06 12,65 | 25% | bat
y ure 225 | 1x1.5 | 0,015 031
dén may
Tir MBA dén Nt[fADgg’n 1804.22 | 2x630 | 0,05 | 9.75
motor can TiDED 17,68 | 4,65 | 25% | bDat
truc ! 86 1x1,5 | 0,01 7,93
dén motor
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4.2. TINH TOAN NGAN MACH BA PHA

4.2.1. Phuong phap tinh dong ngan mach ba pha

Xac dinh dong ngin mach ba pha (I’) tai ciac di€ém khéc nhau ciia mang 1a
diéu kién can thiét cta viéc thiét k€ mang.

Tinh todn dong ngin mach ba pha nhim dé kiém tra viéc lua chon thiét bi
dong cét (dong su c6); cdp (tinh 6n dinh nhiét), thiét bi bao vé...

e Ngin mach ba pha (I’) tai cic diém bat ky ctia luéi ha 4p:

IN3 = Ui
V3% Z
Trong d6: U,,: dién ap dinh muc phia tha cép lic khong tai (V)
Zs: Tong tré mdi pha t6i diém ngin mach (mQ)

* Phuong phap tinh Zs:

MOi phan tlr ciia Iu6i (mang trung ap, bién dp, cdp, mdy cit, thanh cdi...)
déu duoc dic trung bing téng trd clia ching. Z gom 2 thanh phan R va X. Trong
tinh to4dn ngan mach dung khang khong déng vai trd quan trong.

Céc thanh phan R, X, Z dugc thé hién bang (Q), phuong phdp nay chia
luéi dién ra thanh cic doan va médi doan déu dac trung bdi R va X.

Tong trd cho tap hgp cac phan doan néi ti€p nhau s& dugc tinh:
Zs = RE+ X2

Trong d6: Ry; Xs: 14n luot 1a tdng trd s6 hoc cdc trd khang, cam khéang cla
phan doan.

* Xdc dinh tong tré mang:

e M4y bién ap:
Ruypa = ARy EUdm x10°
dm
0,
Xypy = 2N /S""Udm x10

Trong d6: U, : dién ap day thi cap
Rypa: dién trd may bién ap
Xuea: cam khang cac cudn day
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APy: t0n hao cong suét ngin mach
Sy cOng suat dinh muc.
¢ Day dan:
R=r,x1
X=x,x1
Ty, Xo: 12 tr&d khang va cam khang dugc nha san xuat cung cap
I: chi€u dai cua day.
4.2.2. Tinh toan ngian mach ba pha cac phu tai tram xit Iy nuéc

TDL DBI \? . i . i \i iDL DBi
PAPRTRNRATATAY

PIA P2 P3A P4A GA RA KCl1 MHD PSA POA CT

* Ngan mach tai tu dong luc DBI:

AP, xU§ x10° 12,91x0,4%x10°
2x S84 2x1250°

Ryps = = 0,66 (mQ)
_ U,%xUZ x10 B 5,5x0,4° x10

Xyrns = =3,52 (mQ
MBA 2% S, 2x1250 (mé)

Day cdp tir may bién 4p dén th DBI1 dai 2m, tiét dién 1x360 mm? gém 2
day ghép lai thanh mot pha
2

X

R, = pxé=22,5x = = 0,04 ()

X, = Xol = %xz = 0,8 (mQ)

Téng tré dén ta DBI:
Ry = Ry, + R, = 0,66 + 0,44 = 0,7 (mQ)
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Xs = Xy + Xy = 3,52 + 0,8 = 4,32 (mQ)
Zs = R2+ X2 =072 +4,32" =4,38 (mQ)

Dong ngan mach ba pha tai ti dong luc DBI:
U 400
I['= —m = =52,73 (kA
Y VBxz,  3x438 (kA)

Kiém tra: I, = 70 kA > I’ = 52,73 (kA) — Thoa man

*Ngan mach tai bom tuyén 1 P1A

Day dan tir tt DB1 dén bom tuyén 1 dai 30m, cdp dong mot 16i, moi soi
cho mot pha, cich dién PVC, tiét dién F = 1x95 mm*

I 30
R, = px§:22,5x£ =7,1 (mQ2)

X4 =Xo.1 = 0,08x30 = 2,4 (m2)
Tong trd dén dong co bom P1A:
Ry, =Ry +R,=0,7 +7,1 = 7.8 (mQ)
Xy =X+ X, =432+ 2,4 =6,72 (mQ)
Zs, = R, + X2, =+/7,82+6,72" = 10,3 (mQ)

Dong ngan mach ba pha tai dong co bom P1A:
Uy _ 400
J3xZ,  3x103
Kiém tra: I, = 36 kA > I’ = 22,42 (kA) — Thoa man

*Ngan mach tai bom tuyén 3 P3A

I =

=22.42 (kA)

Day dén tir tt DB1 dén bom tuyén 3 dai 20m, cdp dong mot 16i, moi sgi
cho mot pha, cich dién PVC, tiét dién F = 1x150 mm*

I 20
R, = px§:22,5xﬁ) =3 (mQ2)

Xy =%,1=0,08 x 20 = 1,6 (mQ)
Tong tré dén dong co bom P3A:
Ry, =Ry + R =07 +3 = 3,7 (mQ)
X5y = X5 + X, = 4,32 + 1,6 = 5,92 (mQ)
Zs, = [R%, + X2, =372 +592% =698 (mQ)
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Dong ngan mach ba pha tai dong co bom P3A:
U 400
I’ = n__ = =33,1 (kA
N NER Zs \/§ x 6,98 (kA)

Kiém tra: I, = 45 kA > I’ = 33,1 (kA) — Thoa man

*Ngdn mach tai bom vao bé loc dp luc P5A

Day dan tir ti DB1 dén bom P5A dai 50m, cdp dong mot 16i, moi soi cho
mot pha, cdch dién PVC, tiét dién F = 1x35 mm*

I 50
R, = pxg = 22,5><£ =32,14 (mQ)

X4=X0.1=0,08 x 50 =4 (m2)
Tong trd dén dong co bom P5A:
Ry; =Ry +R,;=0,7 + 32,14 = 32,84 (mQ2)
Xss= X5 + X, =432 + 4 = 8,32 (mQ)
Zs; = R+ X2, =/3284? +832" =339 (mQ)

Dong ngan mach ba pha tai dong co bom P5A:
U, _ 400
V3xZ;  /3x339
Kiém tra: I, = 36 kA > I’ = 6,8 (kA) — Thoa man

*Ngan mach tai bom tuyén 4 P4A

I =

= 6,8 (kA)

Day dan tir ti DBI dén bom tuyén 4 dai 25m, cap dong mot 161, moi sgi
cho mot pha, cach dién PVC, tiét dién F = 1x25 mm*

I 25
R, = pxg = 22,5><2—5 =225 (mQ)

X4=X,1=0,08 x 25=2 (mQ2)
Tong trd dén dong co bom P3A:
Ry, =Ry +R,;=0,7 + 22,5 =23,2 (mQ)
Xs, = Xs + X, = 4,32 + 2 = 6,32 (mQ)
Zs, =[R2, + X2, =/2322 46,32 =24 (mQ)

Dong ngan mach ba pha tai dong co bom P3A:
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U, _ 400
V3xZy  /3x24

Kiém tra: I, = 45 kA > I = 33,1 (kA) — Thoa man

*Ngdn mach tai bom vao bé gidn tiép GA

Day dan tir td DB1 dén bom GA dai 35m, cdp dong mot 16i, moi sgi cho
mot pha, cdch dién PVC, tiét dién F = 1x25 mm*

I 35
R, = p><§=22,5><E =31,5 (mQ)

I =

= 9,63 (kA)

X4 =X0.1=0,08 x 35=2,8 (mQ)

Tong trd dén dong co bom GA:
Rys =Rz +R,;=0,7+31,5=32,3 (mQ)
Xss= X5 + X, =432 +2,8 =7,12 (mQ)
Zss= R%,+ X2, =323 +7,12* =33,1 (mQ)

Dong ngan mach ba pha tai dong co bom GA:
Uy _ 400
V3xZ;  J3x331

Kiém tra: I, = 36 kA > I’ = 6,98 (kA) — Thoa man

*Ngan mach tai mdy nén khi MNK

Day dan tir ti DB1 dén MNK dai 40m, cidp dong mot 16i, moi soi cho mot
pha, cach dién PVC, tiét dién F = 1x16 mm*

I 40
R, = pxg = 22,5><E = 56,25 (mQ)

I =

= 6,98 (kA)

X, = Xo1 = 0,08 x 40= 3,2 (mQ)
Téng tré dén MNK:

Ry =Rz +R;=0,7 + 56,25 = 56,95 (mQ2)

Xy = X5 + X, = 4,32 + 3,2 =7,52 (mQ)

Zss =[R2 + X2, =4/5695% + 7,522 = 57,44 (mQ)

Dong ngan mach ba pha tai MNK:
U, 400

I} = =
N Bxz,  3x5744

= 4,02 (kA)
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Kiém tra: I, = 36 kA > I’ = 4,02 (kA) — Thoa min

*Ngdn mach tai bom 6 bé truc tiép RA

Day dan tir td DB1 dén bom RA dai 30m, cdp dong mot 16i, moi sgi cho
mot pha, cach dién PVC, tiét dién F = 1x6 mm*

R, = pxé:22,5x3—; = 112,5 (mQ)

X, = x,.1 = 0,08 x 30= 2,4 (m<2)
Tong trd dén dong co bom RA:
Ry, =Rz +R;=0,7+112,5=113,2 (mQ2)
X5, = X5+ Xy = 4,32 + 2,4 = 6,72 (mQ)
Zs; = R%, + X2, =\11322 46,72 = 113,4 (mQ)

Dong ngan mach ba pha tai dong co bom RA:

u, 400

n = =2,04 (kA
3xZ,  3x1134 (A)

Kiém tra: I, = 25 kA > I = 2,04 (kA) — Thoa man

*Ngdn mach tai quat lam mdt truc tiép T1

I =

Day dan tur t DBI dén quat T1 dai 30m, cdp dong mot 16i, mdi sgi cho
mot pha, cdch dién PVC, tiét dién F = 1x4 mm*

R, = pxé:22,5x37ro = 135 (mQ)

X4 =%0.1=0,08 x 30=2,4 (mQ)
Tong tré dén quat T1:
Ry = Ry + R, = 0,7 + 135 = 135,7 (mQ)
Xgg = X5+ X, = 4,32 + 2,4 = 6,72 (mQ)
Zsg = JR% g+ X2, =4/13572+6,72* = 135,87 (mQ)

Dong ngan mach ba pha tai quat T1
Uy _ 400
V3xZ;  /3x13587

Kiém tra: I, = 25 kA > I’ = 1,7 (kA) — Thoa mén

Iy} =

= 1,7 (kA)
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*Ngdan mach tai quat lam mat gian tiép T3
Day dan tir th DBI1 dén quat T3 dai 35m, cdp dong mot 16i, mdi soi cho
mot pha, cach dién PVC, tiét dién F = 1x1,5 mm*
I 35
R, = prg = 22,5><E =525 (mQ)

Xy = Xo1 = 0,08 x 35= 2,8 (m€2)
Téng trd dén quat T3:
Ry, = Rs + Ry = 0,7 + 525 = 525,7 (mQ)
Xgo= X5 + X, =432 + 2,8 =7,12 (mQ)
Zso= R, + X2, =/5257%+7,12% = 525,75 (mQ)

Dong ngan mach ba pha tai quat T3:
u, 400
L = 0,44 (KA

J3xZ;  3x52575 (k)

Kiém tra: I, = 10 kA > I’ = 0,44 (kA) — Thoa man

*Ngdn mach tai bom khdn cdp KC1

Day dan tir tt DB1 d&n bom KC1 dai 40m, cdp dong mot 16i, moi soi cho
mot pha, cdch dién PVC, tiét dién F = 1x1,5 mm?*

I 40
R = px—==225x— =600 (mQ2
4= pPX S X 15 (mg2)

I =

X, = xo.l = 0,08 x 40= 3,2 (mQ)
Tong tré dén dong co bom KCl:

Ry, = Ry + R, = 0,7 + 600 = 600,7 (mQ)

Xs0= Xz + X, = 4,32 +3,2 = 7,52 (mQ)

Zsio= Rl + X2, =1/600,72 +7,52* = 600,75 (mQ)

Dong ngéan mach ba pha tai dong co bom KCI:

U, 400

n_ = =0,38 (kA
J3xZ,  /3x60075 (A)

Kiém tra: I, = 25 kA > 1> = 0,38 (kA) — Thoa min
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*Ngdn mach tai bom 6 bé diéu hoa P6A
Day dan tir th DB1 dén bom P6A dai 80m, cdp dong mot 16i, moi soi cho
mot pha, cach dién PVC, tiét dién F = 1x1,5 mm*
I 80
R,= px—=225x— = 1200 (mQ2
4= pX S X 15 (mQ2)

X4 =%,.1=0,08 x 80= 6,4 (mQ)
Téng trd dén dong co bom POA:
Ry, = Rs + R, = 0,7 + 1200 = 1200,7 (m<)
X5, = X5 + X, = 4,32 + 6,4 = 10,72 (mQ)
Zsy = R, + X2, =120072 +10,72* = 1200,75 (mQ)

Dong ngan mach ba pha tai dong co bom P6A:

u, 400

= =0,2 (kA
J3xZ,  /3x1200,75 (k&)

Kiém tra: I, = 10 kA > I’ = 0,2 (kA) — Thoa min

*Ngdn mach tai motor can truc

I =

Day dan tir tt DB1 dén bom motor can truc dai 60m, cdp dong mot 16i,
mdi sgi cho mot pha, cach dién PVC, tiét dién F = 1x1,5 mm*
I 60
R, = pxg = 22,5><E =900 (mQ2)

X4 =%.1=0,08 x 60=4,8 (mQ)
Tong trd dén motor cn truc:
Rz, =Rs + Ry =0,7 + 900 = 900,7 (mQ)
Xsp= Xz + X, = 4,32 +4,8=9,12 (mQ)
Zsi, = |R%, + X2, =4/900,72 49122 = 900,75 (mQ)

Dong ngan mach ba pha tai motor can truc:

U, 400

n_ = =0,26 (kA
J3xZ,  /3x90075 (A)

Kiém tra: I, = 25 kA > 1> = 0,26 (kA) — Thoa min
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*Ngdn mach tai nha héa chdt
Day dan tir tt DB1 dén NHC dai 100m, cdp déng mot 16i, moi soi cho mot
pha, cdch dién PVC, tiét dién F = 1x1,5 mm*
R, = pxé _ 22,5><11%O — 1500 (mQ)
X, = x,.1 = 0,08 x 100= 8 (m<)
Téng tr& dén NHC:
Rs;; = Ry + R, = 0,7 + 1500 = 1500,7 (m<2)
Xg3= X5 + X, = 432 + 8 = 12,32 (mQ)

Zsis = R+ X2y =4/150072 +12:32° = 1500,75 (m<2)

Dong ngan mach ba pha tai NHC:

u, 400

= =0,15 (kA
J3xZ,  /3x1500,75 (kA)

Kiém tra: I, = 6 kA > 1’ = 0,15 (kA) — Thoa man

*Ngdn mach tai tu dong luc DB2

Day dan tir MBA B2 dén ti DB2 dai 50m, tiét dién F = 1x150 mm? gém
moi day 1 pha:

I =

I 50
R, = —=225x— ="7,5 (mQ2
4= pXx S ><150 (m€2)
X4 =%.1=0,8 x 50=40 (mQ)

Téng tr& dén th DB2:
Rs =Ryp, + R, = 0,66 + 7,5 = 8,16 (mQ)
Xs= Xz + X, =3,52+ 40 = 43,52 (m(2)
Zs = RE+ X2, = /8167 +4352" = 44,3 (mQ)

Dong ngan mach ba pha tai ti dong luc DB2:
Up _ 400
\/§><Zz J§x443

Kiém tra: I, = 36 kA > I’ = 5,2 (kA) — Thoa man

I =

=5,2 (kA)
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*Ngdn mach tai bom 6 bé nuéc néng P9A
Day dan tir tt DB2 dén bom P9A dai 60m, cdp dong mot 16i, mdi sgi cho
mot pha, cch dién PVC, tiét dién F = 1x16 mm*

I 60
R, = pxg = 22,5><E = 84,4 (mQ)

X, = x,.1 = 0,08 x 60= 4,8 (mQ)
Tong tré dén bom P9A:
Ry =Rz +R;=8,16 + 84,4 =92,56 (mQ2)
Xs=Xs + X;=43,52 + 4,8 =48,32 (mQ)
Zs = JR2+ X2 = /9256 +4832% = 104,4 (mQ)

Dong ngan mach ba pha tai dong co bom P9A:

u, 400

m__ = =22 (kA
V3xZy  3x1044 (kA)

Kiém tra: I, = 36 kA > I’ = 2,2 (kA) — Thoa man

*Ngdn mach tai bom 6 bé gom P8A

Day dan tir tt DB2 dén bom P8A dai 10m, cap dong mot 16i, moi soi cho
mot pha, cach dién PVC, tiét dién F = 1x6 mm*

R, = pxéz 22,5x% = 37,5 (mQ)

I =

X, = x,.1 = 0,08 x 10=0,8 (mQ)
Tong tr& dén bom PSA:

Ry =Rz +R;=8,16 + 37,5 =45,66 (mQ)

X=Xz + X;=43,52 + 0,8 = 44,32 (mQ)

Zs = R + X2 =/45,66° +44,32* = 63,6 (MQ)

Dong ngan mach ba pha tai dong co bom P8A:
Usp _ 400
V3xZ;  \J3x636

Kiém tra: I, = 36 kA > I’ = 3,63 (kA) — Thoa man

= 3,63 (kA)
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*Ngan mach tai mdy hot ddu
Day dan tir ti DB2 dén MHD dai 15m, ciap dong mot 16i, moi soi cho mot
pha, cdch dién PVC, tiét dién F = 1x1,5 mm*
I 15
R, = prg = 22,5><E =225 (mQ)

Xy = X1 = 0,08 x 15= 1,2 (m€2)
Téng tr& dén MHD:
Ry =Ry +R;=8,16 + 225 =233,16 (mQ2)
Xs= X5 + X, = 43,52 + 1,2 = 44,72 (mQ)
Zs = R+ X2 = /233167 + 44,72 =237,4 (mQ)

Dong ngan mach ba pha tai MHD:
Up _ 400
J3xZ;  3x2374

Kiém tra: I, = 6 kA > I’ = 0,97 (kA) — Thoa min

*Ngdn mach tai motor can truc

I =

=0,97 (kA)

Day dan tir th DB2 dén motor cin truc dai 10m, cdp dong mot 16i, mdi sgi
cho mot pha, cach dién PVC, tiét dién F = 1x1,5 mm*
I 10
R, = pxg = 22,5><E =150 (mQ2)

X, = x,.1 = 0,08 x 10= 0,8 (mQ)
Tong trd dén motor:

Ry =Rs + R, = 8,16 + 150 = 158,16 (mQ)

X=Xz + X;=43,52 + 0,8 = 44,32 (mQ)

Zs = R+ X2 =/15816% +44,32% = 164,25 (mQ)

Dong ngéan mach ba pha tai motor:

U, 400

n_ = = 1,4 (kA
J3xZ,  /3x164,25 (kA)

Kiém tra: I, = 10 kA > I’ = 1,4 (kA) — Thoa mén
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Bang 4-3: Két qua tinh ngan mach ba pha cho cac thiét bi cua tram

Thiét bi T e T T I
(km) | (mm?) | (mQ) | mQ) | (mQ) | (kA) | CB(kA)

Ta DBI1 0,002 | 2x630 | 0,7 4,32 4,38 52,73 70 Dat
Bom P1A, P1B, P2 0,03 | 1x95 7,8 6,72 | 10,3 22,42 36 Dat
Bom P3A, P3B, P3C | 0,02 | 1x150 | 3,7 5,92 6,98 33,1 45 Dat
Bom P5A, P5B, P5C,
PsD 0,05 | 1x35 | 32,84 | 8,32 33,9 6,8 36 Dat
Bom P4A, P4B, PAC | 0,025 | 1x25 | 23,2 6,32 24 9,63 36 Dat
Bom GA, GB, GC 0,035 | 1x25 | 32,3 | 7,12 33,1 6,98 36 Dat
May nén khi MNK 0,04 | 1x16 | 56,95 | 7,52 57,44 4,02 36 Dat
Bom RA, RB 0,03 | Ix16 | 113,2 | 6,72 1134 2,04 25 Dat
Quat T1, T2 0,03 1x4 135,7 | 6,72 | 135,87 1,7 25 Dat
Quat T3, T4 0,035 | 1x1,5 | 527,7 | 7,12 | 525,75 | 0,44 10 Dat
Bom KC1, KC2 0,04 | 1x1,5 | 600,7 | 7,52 | 600,75 | 0,38 25 Dat
Bom P6A, P6B 0,08 | 1x1,5 | 1200,7 | 20,72 | 1200,75| 0,2 10 Dat
Motor can truc 0,06 | 1x1,5 | 900,7 | 9,12 | 900,75 | 0,26 10 Dat
Nha hoéa chat 0,1 1x1,5 | 1500,7 | 12,32 | 1500,75 | 0,15 6 bat
Ta DB2 0,05 | 1x150 | 8,16 | 43,52 443 5,2 36 bat
Bom P9A, P9B, PO9C | 0,06 | 1x16 | 92,56 | 48,32 | 1044 2,2 36 bat
Bom P8A, P8B, PSC | 0,001 | 1x6 | 45,66 | 44,32 63,6 3,63 36 bat
May hét dau 0,015 | 1x1,5 | 233,16 | 44,72 | 2374 0,97 6 bat
Motor cén truc 0,001 | 1x1,5 | 158,16 | 44,32 | 164,25 1,4 10 bat
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KET LUAN

Sau hon 3 thdng lam dé tai tot nghiép, véi su nd luc hoc hoi cta ban than
va su chi bdo tan tinh cia Thay gido Nguyén Ddc Minh, dé tai “Trang bi dién
hé thong xir Iy nude thai nha may thép Pinh Vii” cua em da hoan thanh ding
thot gian va thuc hién dugc cac ndi dung chinh sau:

e Gidi thiéu cong nghé tuan hoan nude tai nha may thép Dinh V.

e Thiét ké cung cap dién cho tram xtr Iy nudc tai nha may thép Dinh V.

e Tinh toan cac mach khéi dong cho cac tram phu tai cta tram.

e Tinh todn ngan mach va sut dp cho céc phan tir clia tram.

Vi thoi gian ¢6 han va kién thic cung kinh nghiém cta ban than con han
ché nén khong tranh khoi nhitng sai s6t. Rat mong cac thay co va cac ban xem
xét va dong gbp nhing ¥ kién quy bau dé cuon do 4n dugc hoan thién hon.

Mot 1an nita em xin chan thanh cam on cac thay co6 gido trong khoa Dién -
Dién tu, truong Pai hoc Dan 1ap Hai Phong da hét long truyén dat nhiing kién
thic quy bau cho ching em trong suét nhitng nam hoc qua. Pac biét, em xin cam
on su chi bao tan tinh cta thay gido Nguyén Ditc Minh cuing cic cidn bd cong
nhan vién cong ty c6 phan thép Dinh Vii da giip em hoan thanh dé 4n nay.

Em xin chan thanh cdm on!
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