LOI NOI PAU

Trong cong cudc xay dung dat nude hién nay thi nganh cong nghiép dién
lubn gitt mot vai trd hét stirc quan trong, trd thanh nganh khong thé thiéu trong
nén kinh té qudc dan .Khi cac nha may va xi nghiép khong ngimg dugc xay dung
thi cac hé théng cung cip dién ciing can phai duoc thiét ké va xay dung. Tir yéu
cau thuc té do, cung nhiing kién thuc di dugc hoc, em dugc giao thyc hién dé tai
thiét ké t6t nghiép:

Thiét ké hé thong cung cip dién cho khu cong nghiép Bt Trang.

Cung v6i su nd lyc ctia ban than va sy gitp dd tan tinh cta thay Nguyén Podn
Phong, em d4 hoan thanh xong ban thiét ké theo yéu cau.

Trong qua trinh thiét ké mac du di rat c6 gang, nhung do han ché vé kién thuc
nén em khong thé tranh khoi nhimg khiém khuyét, em rat mong duoc su chi bao
ctia cac Thay, cac C6 trong bd mén.

Em xin giri dén thidy Nguyén Poan Phong cung toan thé thay co gido trong

b6 mon Pién Dan Dung Va Cong Nghiép 10i cam on chan thanh nhat!

Hai Phong, ngay 07 thang 12 nam 2013

Sinh vién thuc hién

Lé Vigt Anh.



CHUONG 1.

GIOI THIEU CHUNG

1.1.pOI TUQNG THIET KE
1.1.1. S6 liéu phu tai

Phu tai dién 1a dai luong dic trung cho kha ning sir dung céng suét cua 1

hozc mdt nhom thiét bi dung dién. Do tinh chat ctia hé théng cung cap dién 1a

gan v6i phu tai nhat dinh va lién quan dén ludi nén phai biét s6 liéu cta phuy tai.

Dé tai thiét ké cho:

Phuy tai dién ctia khu céng nghiép bao gdm 16 nha may va 1 khu giao dich van

phong duoc dic trung boi cong suat dit va thoi gian st dung cong suét cuc dai

Bang1.1: Phu tai ciia khu cong nghiép

Cong suit

TT Tén phan xudng T max
dat(kW)
Xi nghiép ché tao phu tung 6-td xe
1| P 10 phw A9 3500 4000
may 1
Xi nghiép ché tao phu tlng 06-td xe
2 P 20 phw N9 2500 4000
may 2
3 Nha méy san xuat tim lop 4000 5000
4 Nha may san xuat 6ng thép 4000 4000
5 Nha may ché tao bom néng nghiép 3800 4000
6 Nha may ché tao thiét bj dién co 4100 5000




7 Xuong lap rap va stra chita co khi 5000 6000
8 Nha may san xuat d6 nhya 2500 3500
9 Nha may gidy 1 4000 3700
10 | Nha may gidy 2 3000 3700
11 | Nha may gidy 3 2500 3500
12 |  Xinghiép san xuat dong ho 2000 4500
13 | Nha may san xuat két cau thép 3500 37500
14 |  Xudng ché bién go 1 1500 3500
15 | Xudng ché bién go 2 1200 3500
16 | Nha may ché tao may cong cu 5000 5000
17 | Khu giao dich van phong 600 3000

Khu cong nghiép c6 so d6 mat bang nhu sau:

17 16

15

14

Hinh 1.1 : So do mit bang khu cong nghiép.




1.1.2. SO liéu nguodn dién

Ngudn dién 1 noi cung cip dién nang dap ung nhu cau str dung ctia cac phu
tai dién.

Theo dé tai thiét ké hé thdng cung cip dién 1a mot khu cong nghiép voi cac
diéu kién vé ngudn cung cap dién nhu sau:

Pién ap ngudn cip cho nd co thé chon gitra 110 kV hodc 35 kV.

Puong day lién két véi ngudn co chiéu dai 1a 11 km, dudng day trén khdng
day nhom 16i thep.

Dung luong ngin mach vé phia ha ap cta tram bién ap khu vuc: 450 MVA

1.2.PANH GIA CHUNG

Khu cong nghiép can thiét ké c6 mit bang tuong dbi rong bao gom 16 nha
may. Cac nha may phan b tuong d6i déu, gan dudng giao thong nén thun tién
cho van chuyén, lép dat. Mat khac cac nha may ddt cach xa khu dan cu nén dam
béo cac van dé vé moi trudng cho con ngudi.

Pdc diém cia phy tdi dién trong nha mdy nhw sau:

Phuy tai dién trong nha may cong nghiép co6 thé phan ra 1am hai loai phuy tai:

+ Phu tai dong luc

+ Phuy tai chiéu sang

Phu tai dong lyc thuong co ché do 1am viéc dai han ,dién ap yéu cau truc tiép

dén thiét bi 1 6kV va 0,38kV, cong suit cta chiing nam trong dai tir 1 dén hang
chuc kW va dugc cung cap boi dong dién xoay chiéu tan s cong nghiép
f=50Hz.
Phuy tai chiéu sang thuong 13 phu tai mot pha, cong suat khong 16n. Phu tai chiéu
sang bang phang , it thay d6i va thudng dung dong dién xoay chiéu tan sb

f=50Hz



CHUONG 2.

XAC PINH PHU TAI TiNH TOAN CUA NHA MAY VA KHU
CONG NGHIEP

2.1. TONG QUAN CAC PHUONG PHAP XAC PINH PHU TAI TiNH
TOAN
2.1.1. Khai niém vé phu tai tinh toan

Phuy tai tinh toan 14 phu tai gia thiét 1au dai khong d6i, tuong duong vai
phu tai thuc té (bién doi) vé mat hiéu tng nhiét 16n nhat. Noi cach khac, phu tai
tinh toan ciing dot nong thiét bi 1én t&i nhét do bang nhiét d6 16n nhat do phu tai
thuc té gdy ra vi vay chon céc thiét bi theo phu tai tinh toan s& dam bao cho thiét
bi vé mit phat nong .
2.1.2. Cac phuong phap xac dinh phu tai tinh toan
Tuy theo s6 liéu vé phy tai 12 nhiéu hay it ma ta c6 cac phuong phap xac dinh
tuong Ung :
2.1.2.1. Phwong phap xac dinh phu tai tinh toan theo cong suat dit va hé sé
nhu ciu

Ptt =Knc- Py
Qtt = Ptti9¢

P
b2 . ~2
St =\ Rt T = cosg

V6i: Kne -hé s6 nhu cau, tra trong so tay ki thuat theo s6 liu thong ké cua cac
xi nghiép phan xudng tuong ung
Py - cong suat dit cla cac thiét bi,co thé xem gan dang:Py ~ Py [KW].

cose - hé s6 cong sudt tinh toan, tra trong s tay ki thudt tir d6 rat ra tg ¢



Phuong phép tinh phuy tai tinh toan theo hé s6 nhu cau c6 uu diém la don gian,
thuan tién. Nhugc diém chi yéu ctia phuong phap nay 1a kém chinh xac. Boi vi
hé sd nhu cau Ky tra duge trong s6 tay 1a mot s liéu cb dinh cho trude, khdng
phu thudc vao ché d6 van hanh va sb thiét bi trong nhém may.Phwong phap nay
dugc sir dung chil yéu trong giai doan thiét ké so bo khi can phai danh gia phu
tai chung cua ca ho tiéu thu
2.1.2.2. Phwong phap xac dinh PTTT theo hé so cwe dai va cong suit trung
binh

n
Pit = Kmax-Pio = Kmax-Ksg. Zpdmi
i=1
Trong d6 : Py, - cong suat trung binh cua thiét bi hodc nhom thiét bi,[ kW]

Kmax - hé sb cuc dai, tra s6 tay ki thuat theo quan h¢ Kmax = f(nng, Ksa)

K - hé s st dung , tra trong ) tay ki thuat ,

Nhq - SO thiét bi sir dung dién hi¢u qua 1a sb thiét bi gia thiét c6 cing
cong suat va ché do 1am viée, chiing doi hoi phu tai bang phu tai tinh toan cia
nhém phu tai thuc té (gém cac thiét bi c6 ché do lam viée va cong suat khac
nhau).

Trinh ty xac dinh npq nhu sau:
Xéc dinh n, : sb thiét bi c6 cong suit 16n hon hay bang mot nira cong suat cla

thiét bi ¢ cong suat 1on nhat.
. , L ny
Xac dinh P, :cong suat cua n, thiét bi trén P, = Z P mi
T

S T

[EN

Xac dinh n, =

S|
g

Trong d6 : n - tong s6 thiét bi c6 trong nhém



R A A ; 7 4
PZ - tong cong suat cua nhom PZ = lepdmi

Twr n,, P. tra bang ta duoc n,,.
Xac dinh n,, theo cong thirc :n,, =n.n, .

Bang tra K, chi bat dau tir Ny, = 4, Khi n,, <4 phu tai tinh todn dugc xéc
n
dinh theo cong thirc : Py => k;.Py
T

ki - hé s6 tai.Néu khong biét chinh xac c6 thé lay tri s6 gan ding nhu sau:
k;=0,9 V&i thiét bi lam viéc & ché d6 dai han
k; = 0,75 Vi thiét bi 1am viéc & ché do ngan han lap lai
Céan cht yvla néu trong nhém co thiét bi tiéu thu dién lam viéc & ché do ngén
han 13p lai thi phai quy d6i vé ché do dai han trudc khi x4c dinh np, :
DPéi véi dong co: Pyg = PymX \/@
Dbi v6i may bién ap han: Py :3-Sdm-003(/’-\/m
Ciing can phai quy doi cong suat vé 3 pha dbi vdi cac thiét bi dung dién 1
pha.
Néu thiét bi 1 pha d4u vao dién dp pha : Pgg =3XPafamax
Thiét bi 1 pha d4u vao dién 4p day : Pqd= /3 xPdm
Phuong phap nay cho két qua twong dbi chinh xéc vi da xét téi mot loat cac
yéu td quan trong nhu anh hudng cua sb luong thiét bi trong nhom, sb thiét bi co
cong cong suat 10n nhét ciing nhu sy khac nhau vé ché do lam viéc cua
chung. Phuong phap nay duoc st dung khi di c6 nhitng sb liéu trong d6i day du

vé phu tai



2.1.2.3. Phuong phap xac dinh PTTT theo suét phu tii trén mdt don vi dién
tich
Pi = Po.F
Trong d6 : po - suat trang bi di¢n trén mot don vi dién tich , [W/mz],
F - dién tich bd tri thiét bi , [m?].

Phuong phéap nay dung cho céac xi nghiép, nha mdy c6 phu tai phan b twong
d6i déu. Phuong phap nay dic biét thich hop dé xac dinh phu tai tinh toan chiéu
sang va trong giai doan thiét ké so bo.

Ta sir dung phuong phap “Phuong phép xac dinh PTTT theo hé sb cuc dai va
cong suat trung binh” dé xac dinh phy tai dong luc cia phan xuéng va ding
phuong phuong phap “Phuong phap xac dinh PTTT theo suat phu tai trén mot
don vi dién tich” dé xac dinh phu tai chiéu sang cho phan xudng.Ddi véi cac
phan xudng khéac clia nha may san xuat két ciu thépva cac nha may khac trong
khu cong nghiép do chi c6 thong tin vé cong suat dit nén dé xac dinh phuy tai
tinh toan ta st dung phuong phép “Phuong phép xéc dinh phu tai tinh toan theo
cong suét dat va hé s nhu cau”.
2.1.2.4. Xac dinh phu tai tinh ton clia cic nhém thiét bi trong PXSCCK

Vi phan xuong stra chita co khi ta da biét cac thong tin kha chi tiét vé phu tai
vi vay co thé x4c dinh phu tai tinh toan theo hé s6 cuc dai (Kmax ) va cong suét
trung binh (Py).

Noi dung co ban cta phuong phap nay di dugce néu ¢ phan trén.Sau day 1a phan
tinh toan cu thé :

Xdac dinh phu tdi tinh toan cho nhom 1

Tra bang PLI-1 ta cé: k= 0,2; Cose=0,6 => tgp =1,33
Téng s thiét bi trong nhom 1: n=9

Tong cong suat cia nhom 1: Py, = 67 kW



Cong suét cua thiét bi c6 cong suét 16n nhét : Pammax = 14 KW

Taco n,= 4 thiét b

nl
Tinh Py: P1=) P, =18+28=46 kW
i=1
Xac dinh n« va P n="=22044 ; p.=F1 _%0_¢ 69
n 9 P. 67

Tu cac gia tri n~ = 0,44 ; P~= 0,69 tra bang PL 1.5 ta 6 ny»=0,76
Tinh s6 thiét bi sir dung dién hiéu qua : Ny = NXNpgr =9%0,76 = 6,84
Tu kg = 0,2 va npg = 6,84 tra bang PL 1.6 ta dugc kpax = 2,13.
Phu tai tinh toan ctia nhém 1:
Pi = KmaxXKsg XP4n, = 2,13%0,2%67 = 28,542 kW
= Qu=PygXtge =28,542 x 1,33 = 37,96 kVAr

Sy = it = 28,542 =47,57kVA
CoS@ 0,6

Véi cac nhém con lai tinh todn twong tir ta dwoc két qud trong bang 2.2

Bang 2.1: Tong hop két qua tinh toan phu tai dong luc cac nhom

Qtt Stt
Pdm.nhém Ptt
Nhom n | Ky | cosp | My | Ky (KVA | (kVA
(kW) (kW)
r )
67 9 | 02| 06 |684 213 2854 | 37,96 | 4757
67 | 13 02 | 06 871,193 2586 | 3439 431
70 {13 02 06 1936192 2688 | 3575 448
63 5 02 06 22509 | 567 | 7541 | 945




5 66 | 10 | 02 | 06 | 41 2,62 3458 | 4599 | 57,63
6 53 8 |02 06 |664 216 229 | 3046 3817
7 486 | 11 | 02 06 682 212 2061 @ 2741 3435

Téng | 434,6 | 69 216,07 2877’3 362’1

2.1.2.5. Xac dinh phu tdi tinh toan cia ca PXSCCK

Phuy tai tinh toan dong luc cua toan phan xuong

.
PttdI=Kdt X Y Pynp; =0,9 x216,07=194,46 kW
= ttnhi
=1
7
Qutdi=kdt* . Qo =0,9%287,37=258,63kVAr

Phu tai chiéu sang cho toan bd phin xuong
Phu tai chiéu sang dugc tinh theo cong suét chiéu sang trén mot don vi dién tich
theo cong thirc sau : Pes =Po - F.
Trong d6 : P: La cong suat chiéu sang (kW)
Po : Suét phu tai chiéu sang trén don vi dién tich (W/m?)
(m°)
Theo PL1-2 TL [2] ta ¢6 po d6i v6i PXSCCK la po =15 W/m? ta dung dén soi

F : Dién tich can dugc chi€u sang

d6t co cosp, =1 = tgpes=0
Dién tich cia PX SCCK 1a : 1235 m®
=> Pegpx = 15.1235 = 18,525 kW.
Qespx = Pespx X 9@ = 18,525 . 0=0 kVATr

Phu tai tinh toan cua toan by phan xudng sura chira co khi

10



P

ttpx

Quipe= Quar * Qe =298,63+0=258,63 kVAr

=Py P =194,46+18,525=212,985 KW

Sp =y Pl Qi =1/212,985” + 258,637 =335KVA

P
COS(DPX: tpx 212,985 _ 0,635
S 335

ttpx

2.2. Xac dinh phu tai tinh toan cho cac phan xuwéng khac trong toan nha
may
Pbi véi cac phan xudng con lai ciia nha may ta chi biét duoc cong suat dat tong
va dién tich cua toan phan xudng, vi vy dé don gian, so bd ta dung phuong
phép tinh toan theo hé s nhu cau. Noi dung chu yéu cua phuong phap nay da
duogc trinh bay & muc 1.2
2.2.1.Xac dinh phu tai tinh toan cho phan xwéng luyén gang
Cong suét dat :- Phu tai 0,38kV : 4500 kW
-Phutdii 6 kV  : 3000 kW
Dién tich xuong: F = 3098 m*; ky= 0,7 ; cose =0,8: po = 15 (W/m?)
Chon dén sgi dbt : cose, =1 = tgps=0
Cong suat tinh toan chiéu sang:
Pesox = Po. F =15x 3098 = 46,47 kW
Qespx = Pespx X 0@k =46,47 . 0 = 0 KVAr
Cong suat tinh toan dong luc phu tai 0,38 kV cua phan xudng:
Paipxo,38 = KncX Pq4 = 0,7 x 4500 =3150 kW
Quipxo3s = Paipx X tge =3150x 0,75 = 2362,5 kVAr
Cong suit tinh toan dong luc phu tai 6 kV cua phan xudng:

Paipxe= KncX Pq4 = 0,7 x 3000 =2100 kW

11



Quipxe= Paipx X tgp =2100 x 0,75 = 1575 KVAr
Cong suét tinh toan tac dung cta phan xudng :

Pipx = Paipx + Pespx = 3150 + 2100 + 46,47 = 5296,47kW
Cong suét tinh toan phan khang ctia phan xudng:

Qtipx = Quipx + Qespx = 2362,5 + 1575 + 0 =3937,5 KVAr

Cong suét tinh toan toan phan cua phan xudng:

St =[P +Q2, = /5206,47% + 39375 = 6509, 73KVA

2.2.2. Cac phan xwéng con lai
Bang cach tinh twong tu nhu phan xuéng luyén gang ta tinh dugc phu tai tinh
toan cho cac phan xudng khac con lai trong nha may. Két qua tinh toan dugc ghi
trong bang 2.3.
2.2.3. Xac dinh phu tai tinh toan cua toan nha may
Xac dinh phuy tai tac dung cia toan nha may:
12
Pinm = Kat X me = 0,8 x 19968,62= 15974,9 kW
i=1
Xac dinh phu tai phan khang cua toan nha may:
12
Qitnm = Kat X ZQm = 0,8 x 17299,15= 13839,32 kVAr
i=1

Phuy tai tinh to4n toan phan cta nha may:

Stam = \Pin+Q%, =+/15974,9 2+13839,32 = 21135,85 kVA

H¢ s6 cong suat cua toan nha may:

oo = Pum_ 159749
®m TS 72113585

ttnm
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2.2.4. Biéu d0 phu tii ciia cac phan xwéng va nha may

Biéu d6 phu tai dién (BDPT) :BDPT la mot vong tron ¢6 dién tich béng phu tai
tinh toan cua phan xudng theo mot ti 1& nhat dinh. Tam duong tron BDPT trung
v6i tAm cua phu tai phan xudng, tinh gan ding c6 thé coi phu tai ctia phan xudng
d6ng déu theo dién tich phan xudong.BDPT cho phép hinh dung dugc rd rang sy
phan bd phu tai trong xi nghiép

-Ban kinh vong tron biéu d phu tai ctia phu tai thir i duge xac dinh qua biéu

thure: Ri=‘/%.
m

+ Sypxi : Phu tai tinh todn ctia phan xudng thu i, (KVA)
+ R; : Ban kinh vong tron BDPT cua phan xudng thtr i, mm
+m : ti 1 xich , 1y : m = 3 KVA/mm?

360.pg

Goc chiéu sang cua biéu do phu tai locs™
Pit

Két qud tinh Ri va o, ciia biéu dé phu tdi cic phin xwéng dwec ghi trong

bang 2.3
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Bang 2.2: Bang tong hop tinh toan ctia cic phan xudng trong nha may

Q
S Pa F Po Pa Qi | Ps | | P Qox Spx R |
TT Tén phan xuong ) Knc | COSQ ) kV Ol cs
(kW) | (m9) Wim= i (kW) | (kVAr) | (kW) A (kW) (kVAr) | (kVA) | (mm)
r
Phéan Phu tai
4500 15 3150 2362,5 | 46,47 0 3196,47 | 2362,5 | 3974,77
xuéng | 0,38kV
1 (PX) Phu tai 3098 i 0,7 0,8 26,5 | 3,16
3000 15 2100 1575 - 0 2100 1575 2625
luyén 6kV
gang Tong 7500 15 5250 3937,5 | 46,47 0 | 5296,47 { 39375 | 6599,73
2 | PX10 Martin 3500 | 3098 | 0,7 0,8 15 2450 1837,5 | 46,47 0 | 2496,47 | 18375 3099,8 | 18,2 | 6,7
PX may can phoi
3 , 2000 | 2303 | 0,6 0,7 15 1200 | 122424 | 34,55 0 123455 | 122424 | 1738,64 | 13,6 | 10,1
tam
Phu tai
4000 15 2400 | 2448,49 | 59,39 0 | 2459,39 | 2448,49 | 34704
0,38kV
PX cén
4 Phu tai 3959 | 0,6 0,7 25 5,2
nong 2800 15 1680 | 1713,94 - 0 1680 1713,94 2400
6kV
Tong 6800 15 4080 | 4162,43 | 59,39 0 | 4139,39 | 4162,43 | 5870,3
5 | PX can ngudi 4500 | 2309 | 0,6 0,7 15 2700 | 275455 | 34,64 0 2734,64 | 2754,55 | 3881,47 | 20,3 | 4,56
6 | PX tén 2500 | 3098 | 0,6 0,7 15 1500 | 1530,31 | 46,47 0 1546,47 | 1530,31 | 2175,64 | 16,5 | 9,3
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PX stra chira co 18,52
hi 4346 | 1235 - {0634 | 15 | 194,46 | 258,63 ; 212,985 | 258,63 335 596 | 31,3
|
Phu tai
1000 15 700 525 | 19,44 719,44 525 890,63
0,38kV
Tram
Phu tai 1296 | 0,7 | 0,8 16,2 | 3,5
bom 1800 15 1260 945 - 1260 945 1575
6kV
Tong 2800 15 1960 1470 | 19,44 1979,44 | 1470 | 246559
Ban Quan ly va
320 {3610 | 08 | 09 20 256 | 123,99 | 722 3282 | 123,99 | 350,84 | 6,3 | 792
Phong thi nghiém
Tong 19968,62 | 17299,15
Tong (tinh dén hé s6 dong thoi) 15974,9 | 13839,32 | 21135,85
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2.3. XAC PINH PHU TAI TiNH TOAN CUA KHU CONG NGHIEP
2.3.1. Xac dinh phu téi tinh toan cia tirng nha may trong khu cong nghiép
2.3.1.1. Xi nghiép ché tao phu tung 6-t6 xe may 1
Cong suit dit : Py = 3500 kW
Tra duoc: k,.= 0,3 ; cos¢ym =0,8 = tgp = 0,75
Cong suat tinh toan tac dung ctia nha may:
Pinm = KneX Pg =0,3 x 3500 = 1050 kW
Cong suat tinh toan phan khang ctia nha may:
Qitnm = Pinm X tge = 1050. 0,75 = 787,5 KVAr

Cong suat tinh toan toan phan cua nha may:

St = P2 + Q2 =+/1050% + 787,5? =1312,5kVA

2.3.1.2.Céac nha may con lai:Tinh toan tuong tu ta c6 két qua tinh toan trong
bang 2.4.
2.3.2. Xac dinh phu tdi tinh toan ctia toan khu cong nghiép

Xac dinh phu tai tac dung cua toan khu cong nghiép:
12
Picn = Kat X me =0,8 x 29252,9= 23402,32kW
i=1
Xac dinh phu tai phan khang cua toan khu cong nghiép:

12
Quen = KaX D Qy = 0,8 x 25399,31= 20319,45kVAr

i=1

Phuy tai tinh to4n toan phan cua khu cong nghiép:

Ston = yPay+tQl =1/23402,32 2+20319,457 = 30992,72kVA

H¢ s6 cong suat cia toan khu cong nghiép:

16
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2.3.3. Phu tai tinh toan ciia khu cong nghiép c6 ké dén sw phat trién cia
twong lai
Cong thure tinh toan: S(t) = Sy(1+at)
Trong d6 :  S(t) Cong suét ctia nam dy kién;kVA

S Cong sut tinh toan hién tai; kVA

t 1a thoi gian du kién theo ham tuyén tinh (lay thoi gian tinh toan 1a
30 nam )

o 14 hé sb tang truong hang nam 16n nhat. Ta lay oy = 0,01

—5(30) = 30992,72x(1 + 0,01x30) = 40290,536 kV
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Bang 2.3: Phu tai tinh todn ctia khu cong nghiép

o Pq P Qu St St(30) Ri
1T Tén nha may Knc COSQ ) _
(kW) (kW) (KVAT) (kVA (kVA) | (mm) | Xi Yi
Xi nghiép ché tao phu ting 1706,2
1 ) 3500 0,3 0,8 1050 787,5 1312,5 6,46 | 1,92 | 8,68
0-t0 xe may 1 5
Xi nghiép ché tao phuy tung 1218,7
2 ) 2500 0,3 0,8 750 562,5 937,5 546 | 1,92 | 6,89
0-t0 xe may 2 5
.2 2228,5
3 Nha may san xuat tam lop 4000 0,3 0,7 1200 122424 | 1714,28 6 7,39 | 192 | 514
4 Nha may san xuat ong thép 4000 0,34 0,8 1360 1020 1700 2210 7,36 | 6,24 | 8,78
Nha méy ché tao bom nong 1670,8
5 3800 0,23 0,68 874 942,39 | 1285,29 6,4 | 624 | 6,89
nghiép 8
Nha méy ché tao thiét bi dién
6 4100 0,31 0,82 1271 887,16 1550 2015 7,02 {624 i 514
co
Xuong lap rap va stra chita co 2785,7
7 chi 5000 0,3 0,7 1500 1530,31 | 2142,86 5 8,26 3 1,7
|
. 1030,4
8 Nha may san xuat do6 nhua 2500 0,26 0,82 650 453,7 792,68 o 502 { 10,1 { 2,7
9 Nha may giay 1 4000 0,2 0,75 800 705,53 | 1066,66 | 1386,6 { 583 | 11,5 | 1,63
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, 12,1
10 | Nha may gidy 2 3000 02 | 0,75 600 529,15 800 1040 | 5,05 . 5,31
, 13,5
11 | Nha may gidy 3 2500 02 | 0,75 500 440,96 | 666,67 | 866,67 | 4,61 5 4,24
12 | Xinghiép san xuat dong ho 2000 | 0,32 0,8 640 480 800 1040 | 5,05 | 9,98 | 8,42
13 | Nha may san xuét két cau thép | 30354,6 | - - 15974,9 | 13839,32 | 21135,85 | 27476,6 | 25,94 | 145 | 83
14 | Xudng ché bién gb 1 1500 | 0,19 | 0,68 285 307,3 419,12 | 54486 | 365 | 16 | 115
C o a 13,6
15 | Xuong ché bién gd 2 1200 | 0,19 | 0,68 228 24584 | 33529 | 43588 | 3,27 . 11,5
16 | Nha may ché tao may cong cu 5000 | 0,23 | 0,68 1150 | 1239,99 | 1691,18 | 219853 | 7,34 | 86 | 11,5
17 | Khu giao dich vin phong 600 0,7 0,9 420 203,42 | 466,67 | 606,67 | 3,85 | 19 | 11,7
Tong 29252,9 | 25399,31
Tong ( tinh dén hé s6 dong thoi) 23402,32 | 20319,45 | 30992,72
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2.3.4. Biéu d0 phu tai ciia khu cong nghiép

Ban kinh vong tron biéu d6 phu tai cia nha may thr i duoc xac dinh qua biéu

thire: Ri:‘/M .
II.m

Spxi : Phu tai tinh toan cua phan xudng thir 1, (KVA)
R;j : Ban kinh vong tron BDPT cua phan xudéng thir i, mm

m : ti 1& xich , lay : m = 10 KVA/mm?®

Két qua tinh Ri ctia biéu dd phu tai cac nha may dugc ghi trong bang 2.4
Y
17 15 14

@ 16 @ @ @ duong giao

thong

10

@lﬂ.
@
Q
Z )
&

Hinh 2.1 : P56 Thi Phu Tai Khu Cong Nghiép.

B —

Tir hé thong dién dén

Ty 1é 1:2.10)
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CHUONG 3.
THIET KE MANG PIEN CAO AP CHO KHU CONG NGHIEP

3.1. CHON CAP PIEN AP VAN HANH CUA KHU CONG NGHIEP.

Khu cong nghiép 1a mot phu tai ctia hé théng dién vi vay cap dién 4p van hanh
ctia nd 1a cip dién ap lién két hé théng cung cap dién ctia khu céng nghiép v6i hé
théng dién.

Pé xac dinh dién ap van hanh cua khu cong nghiép ta sir dung sir dung cong
thirc thuc nghiém STILL:
U=4,34.,/1+0,016.P
Trong d6:  + U : Dién 4p truyén tai tinh bang kV
+ 1: Khoang cach truyén tai (km)
+ P : Cong suit tryén tai tinh bang kW

Khi chon dién 4p tai dién ta ciing phai tinh dén su phat trién trong twong lai
ctia khu cong nghiép Nhung vi khong c6 thong tin chinh xac vé su phat trién cua
phu tai dién cta khu cong nghiép cho nén dé phuc vu cho quy hoach ta xét so bo
theo hé s6 ting trudong hang ndm 16n nhat trong 10 nam téi va gia sir sy ting
treong ctia phu tai tudn theo ham tuyén tinh khi d6 ta c6 dugc P(t) 1a cong suét
ctia nam duy kién 1a:

P(t)= P(10) = 23402,32.(1+0,01.10)=25742,55 kVA
Xéc dinh ap truyén tai theo cong thirc (3-1) véi :P = P(10) =25742,55 kW1 =
11 km

Thay vao cong thuc trén dugc: U=4,34.\/11+0,016.25742,55 =89,24 (kV)
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Vay ta chon cip dién 4p truyén tai tir hé théng vé khu cong nghiép 1a
Usm=110kV.
3.2. PE XUAT CAC PHUONG AN SO PO CUNG CAP DIEN.
3.2.1. Xac dinh tam phu tai ctia khu cong nghiép.

Tam phu tai ctua khu cong nghiép 14 noi dit tram ngudn lién két véi hé thong
dién (tram ngudn & day 1a TBATT). Tam qui wéc cta phu tai khu cong nghiép
duoc xac dinh boi mot diém M c¢6 toa do duogce xac dinh : Moy (Xo,Yo) theo hé truc

toa do xoy:

m m
ZSttNMi(lo)'Xi ZSttNMi(lO)yi
1 . =_1
m ’yo m
; S ttNMi(10) ; SttNMi(lO)

Trong do : Sunmiqo) 1a phu tai tinh toan cua nha may I c6 ké dén su phat trién cua

Cong thuc:  x =

phu tai trong vong 10 nam

Xi,Yi :latoa do cia nha may 1 theo h¢ truc da chon dugc cho trong
bang 2.4

m : 1a s6 nha may c6 phu tai dién trong khu cong nghiép.
Bang 2.4 thay vao cong thirc trén ta ¢ dugc tdm do thi phu tai cua khu cong
nghi¢p X,=7,6;Y,=5,2
3.2.2. Pé xuit cac phwong 4n so dd cung cip dién

Ta nhén thay cac nha mdy trong khu cong nghiép déu 1a phu tai loai 1, c6

cong suét va hé s& Tray 160 nén viéc lya chon so d6 cung cép dién phai dam bao
duogc chat lugng dién ning theo yéu cau. Ty theo do 16n ciia phu tai ma ta c6 cac

cach di day khac nhau.. Ta c6 2 so d6 di day nhu sau:
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So dd 1

17 15 14

@ 16 / N @ duong giao

thong

0
So do 2
15 14
17 16

duong giao
thong

1 4 12 i i3

2 5

————————————
10 Tur hé théng dién dén
3 6 — 11
|

7 a1l :
9 Ty 1 1:2.10°)

Hinh 3.1: So do di day.
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Ung véi 2 so do di ddy trén ta c6 6 phwong dn cho mang cao dp cia khu cong
nghiép :
Phirong an 1: So dé di day 1 véi cap dién ap 35kV
Phwong én 2: So dé di ddy 1 véi cdp dién dap 22kV
Phirong dn 3: So dé di day 1 véi cap dién ap 10kV
Phwong én 4: So dé di ddy 2 véi cdp dién dap 35kV
Phwong én 5: So dé di ddy 2 véi cdp dién dap 22kV
Phwong én 6: So dé di ddy 2 véi cap dién dap 10kV
3.3. SO BO LUA CHON THIET BI PIEN
3.3.1. Chon cong suit tram bién ap trung tim ciia khu cong nghiép
Céac nha may trong khu céng nghiép duoc xép vao ho loai I voi phu tai tinh
toan ctia ca khu cong nghiép c6 ké dén su phat trién trong 10 nam téi la:
Siten(10) = Syen(0)(1+0,01.10)= 30992,72.1,1=34092 kVA
Tram bién 4p trung tdim dugc dat 2 may bién ap va chon may bién 4p cua Viét
nam san xuat nén khoéng can hiéu chinh theo nhiét d6 (knc=1).Cong suit may
bién ap c6 thé xac dinh theo cong thirc sau:

S, 34092
Simpr > = —no
WAT 14 14

=24351,42 , kVA

Tra bang 16 - TL [2] ta chon duogc loai may bién 4p 3 pha 2 cudn day do Viét
nam ché tao nhin hiéu TPDH-25000/110 cho ca 3 cap dién ap trung ap 35kV,
22kV, 10kV ché tao theo don dat hang thong s6 nhu sau:

Bang 3.1: Thong s6 mdy bién 4p trong tram bién ap trung tdm

Sdm APO Apn Un IO
Tén tram TBATT U/Up [kV]

[VA] W] W] %] %]
TPDH-25000/110 | 25000 115/(35-22-11) | 29 120 10,5 0,8
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3.3.2. Chon tiét dién day din

Puong diy cung cap tir tram bién 4p trung tAm ctia khu céng nghiép vé toi
cac nha may st dung duong day trén khong, diy nhom 181 thép, 16 kép dé dam
bao d6 tin cdy cung cap dién.Dé phuc vu cho cong tac quy hoach ta du bao phu
tai ctia khu cong nghiép trong vong 10 nim t&i véi gia thiét phu tai ting tuyén
tinh trong khoang
thoi gian xét.Cac nha mdy trong khu cong nghiép c6 T 16n nén day dan sé
dugc chon theo diéu kién mat do dong kinh té Jy.
Véi luéi trung ap do khoang céch tai dién xa ton that dién ap 16n vi thé ta phai
kiém tra theo diéu kién ton that cho phép: AUpp=5%.Uqgm

AU psc=10%.Ugpm
3.3.2.1. Phuong an 1
Chon day dan tir TBATT dén “Nha may san xuat két cau thép”:
Tinh dén kha nang phat trién cta phu tai trong twong lai (10 nam) ta c6 :
S, (10)=21135,85(1+0,01.10)=23249,44kVA
Dong dién tinh toan chay trén moi day dan 1a :

lvmax = Simi (10) _ 23249, 44
n'\/§'Udm 2\/§35

Chon J,t.=1A/mm? ta cO:F = I'\;ﬂ:@:wl,m(mmz)

kt

Tra bang 2 sach ludi dién 1 chon day dan ACO-240 co I, = 605A.

=191,76(A)

Kiém tra day din khi sy cb dut 1 day:
lsc=2.lvmax = 2.191,76= 383,52 A < I, = 605A.
Viy day dan da chon thda man diéu kién phat nong khi su cb.

Kiém tra day theo diéu kién ton that dién ap:
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Véi day ACO-240 c6 khoang cach trung binh hinh hoc 1a Dgp=3m, v61 cac thong
s6 k¥ thuét ro = 0,130Q/km; Xo = 0,357 Q/km;I=11km

Pyl +Q(10).X,  _ 17572,39.0,130 +15223,25.0,357
U T 2.35

AU = 11=1213V

dm
AU = 1213,5 V< AU¢, = 5%Ugy, = 5%.35000 = 1750 V

Day din di chon thoa man diéu kién ton that dién ap cho phép. Vay chon day

ACO-240.

Chon ddy ddn tir TBATT dén cdc nha mdy con lai trong khu cong nghiép: Tinh

todn twong tir két qua trong bing 3.2

3.3.2.2. Cac phuong an con lai

Cac phuong an 2, phuong an 3, phuong an 4, phuong an 5, phuong an 6 tinh

chon tuong tu phuong an 1 ta co két qua ghi & cac bang 3.3, 3.4, 3.5, 3.6, 3.
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Bang3.2: Thong s6 dudng day trén khong phuong dn 1 (AU, = 5%Ugy, = 5%.35 = 1750 V)

L
\ A I
= Duong day Lo |k P[tloz Qttloz Sttloz lmx | Fia I Loai diy Q(} km Xo ey AU AU ax
2 . kW kVAr kVA A mm? A ’ Qlkm | A Vv (V)
= m
TBA-NM3 2 | 16| 5412 | 4738,76 | 7193,44 | 59,33 | 53,94 | 118,66 | AC-70 0,46 | 0,382 | 265 | 982,79
NM3-NM7 2 1 6 1650 | 1683,34 | 2357,15 | 19,44 | 17,67 | 38,88 AC-25 1,38 0 130 | 195,17
NM3-NM2 2 3 2442 | 1708,76 | 2980,47 | 24,58 | 22,35 | 49,16 AC-25 1,38 0 130 | 144,43 1259 28
NM2-NM1 2 13 1617 | 1090,01 { 1950,08 | 16,08 | 14,62 | 32,16 AC-25 1,38 0 130 | 95,63
1 NM1-BQL 2 | 4 462 223,76 | 513,33 | 4,23 | 3,85 8,46 AC-25 1,38 0 130 | 36,43
TBA-NM5 2 | 6 i 38555 313451 : 4968,91 | 40,98 { 37,25 | 81,96 AC-50 0,65 i 0,392 : 210 : 320,13
NM5-NM4 2 3 1496 1122 1870 15,42 | 14,02 | 30,84 AC-25 1,38 0 130 | 8848 | 40861
2 i NM5-NM6 2 {3 1398,1 | 975,88 1705 14,06 | 12,78 | 28,12 AC-25 1,38 0 130 | 82,69
TBA-NM10 2 | 6 2805 | 2342,27 | 3654,35 | 30,14 | 27,4 | 60,28 AC-35 0,85 | 0,403 | 175 | 285,27
NM10-
2 {3 1430 | 1261,14 | 1906,67 | 15,73 | 14,3 | 31,46 | AC-25 1,38 0 130 | 84,57
NM11 456,58
3 i NM10-NM8 | 2 | 5 715 499,07 | 871,95 | 7,19 | 6,54 | 14,38 | AC-25 1,38 0 130 | 70,48
NM11-NM9 | 2 | 5 880 776,083 | 1173,33 | 9,68 | 8,8 | 19,36 | AC-25 1,38 0 130 | 86,74
TBA-NM12 2 { 2 | 2533,3 | 2500,44 { 3559,47 | 29,36 | 26,69 | 58,72 | AC-35 0,85 {0,403 { 175 | 90,31 | 445,34
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4 | NM12-NM16 | 2 | 7 | 1829,3 | 1972,44 | 2690,14 | 22,19 | 20,17 | 44,38 AC-25 1,38 0 130 | 252,44
NM16-NM15 | 2 | 7 564,3 608,45 | 829,85 | 6,84 | 6,22 | 13,68 AC-25 1,38 0 130 | 77,87
NM15- NM4 2 4 313,5 338,03 | 461,03 3,8 3,45 7,6 AC-25 1,38 0 130 | 24,72
5 | TBA-NM13 2 {11 | 17572,39 | 15223,25 | 23249,44 | 191,76 | 174,33 | 383,52 | AC0-240 | 0,13 | 0,357 | 605 | 1213 | 1213
Bang 3.3: Thong s6 dudng day trén khong phuong an 2 (AU¢ = 5%Ugm = 5%.22 = 1100 V)
L F r
o . Paoy Quoy | Suoy, lma | ¢ Ise o 0 % l, | AU AUz
e | Duong day Lo (mm?) Loai day (Q/km)| (Q/km)
S o kw) (KVAr) | (kVA) (A) (A) A (V) (V)
Z
TBA -NM3 2 {16 5412 4738,76 | 7193,44 | 94,39 | 85,81 | 188,78 | ACO-240 | 0,13 0,357 | 605 | 871,02
NM3-NM7 2 6 1650 1683,34 | 2357,15 | 30,93 | 28,12 | 61,86 AC-70 0,46 0,382 { 265 | 191,19
NM3-NM2 2 3 2442 1708,76 | 2980,47 : 39,11 : 3555 | 78,22 AC-70 0,46 0,382 : 265 121,1 | 1098,31
NM2-NM1 2 3 1617 1090,01 | 1950,08 | 25,59 | 23,26 { 51,18 AC-70 0,46 0,382 | 265 79,1
1 NM1-BQL 2 4 462 223,76 513,33 6,74 6,13 13,48 AC-70 0,46 0,382 | 265 27,09
TBA -NM5 2 6 3855,5 3134,51 | 4968,91 65,2 | 59,27 | 1304 AC-70 0,46 0,382 | 265 | 405,12
NM5-NM4 2 3 1496 1122 1870 2454 | 22,31 { 49,08 AC-25 1,38 0 130 | 140,76 | 545,88
2 NM5-NM6 2 3 1398,1 975,88 1705 22,37 | 20,34 | 44,74 AC-25 1,38 0 130 | 131,55
TBA-NM10 2 6 2805 2342,274 | 3654,35 | 47,95 | 43,59 95,9 AC-50 0,65 0,392 { 210 | 373,83
1261,13 646,38
3 NM10-NM11 2 3 1430 9 1906,67 | 25,02 | 22,75 { 50,04 AC-25 1,38 0 130 | 134,55
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NM10-NM8 2 5 715 499,07 871,95 1144 | 104 22,88 AC-25 1,38 0 130 | 112,13
NM11-NM9 2 5 880 776,083 | 1173,33 15,4 14 30,8 AC-25 1,38 0 130 138
TBA-NM12 2 2 2533,3 2500,44 | 355947 | 46,71 | 42,46 | 93,42 AC-50 0,65 0,392 | 210 119,4
NM12-NM16 2 7 1829,3 1972,44 | 2690,14 35,3 | 32,09 70,6 AC-35 0,85 0,403 | 175 | 373,83 656.45
4 NM16-NM15 2 7 564,3 608,45 829,85 10,89 9,9 21,78 AC-25 1,38 0 130 | 123,89
NM15- NM4 2 4 313,5 338,03 461,03 6,05 55 12,1 AC-25 1,38 0 130 39,33
5 TBA-NM13 4 11 {17572,39 | 15223,25 | 23249,44 | 152,53 | 138,66 { 203,37 | AC-185 0,17 0,377 {510 1090,81 | 1090,81
Bang 3.4: Thong s6 dudng day trén khong phuong an 3 (AU, = 5%Ugy, = 5%.10 = 500 V)
Duong day ls :: Paoy, | Quoy | Sy, v i ot s Loai day (;O/k XO/k l, | AU AU yax
g L) Ay (A () (MM (a) ' (@km)@rm) - ay () V)
TBA-NM6 8 116 5412 4738,76 | 7193,44 | 5191 | 47,19 | 59,33 ACO-700 | 0,044 | 0,378 | 1220 | 405,88
NM3-NM7 6 | 6 1650 1683,34 | 2357,15 : 22,68 | 20,62 : 27,22 i ACO-700 : 0,044 : 0,378 ; 1220 : 70,89
NM3-NM2 6 | 3 2442 1708,76 | 2980,47 | 28,68 | 26,07 | 34,42 { ACO-700 | 0,044 | 0,378 | 1220 ;| 37,67 498,8
1 NM2-NM1 4 3 1617 | 1090,01 | 1950,08 | 28,15 | 25,59 ; 37,53 | ACO-400 { 0,08 | 0,386 | 825 | 41,26
NM1-BQL 4 1 4 462 223,76 | 513,33 | 7,41 | 6,74 9,88 | ACO-240 | 0,13 | 0,357 | 605 13,99
TBA-NM5 2 | 6 38555 313451 4968,91 i 14344 i 130,4 | 286,88 i ACO-700 | 0,044 : 0,378 | 1220 | 406,35
NM5-NM4 2 13 1496 1122 1870 53,98 | 49,07 { 107,96 | ACO-240 { 0,13 | 0,357 | 605 89,26 95,61
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NM5-NM6 2 | 3 | 1398,1 | 975,88 1705 49,22 | 44,75 | 98,44 | AC-185 0,17 | 0,377 | 510 | 90,84
TBA-NM10 2 |6 2805 | 2342,27 | 3654,35 | 10549 | 95,9 | 210,98 | ACO-600 { 0,055 | 0,384 | 1050 | 316,11
NM10-NM11 2 3 1430 1261,139 1906,67 55,04 | 50,04 110,08 ACO-500 0,065 0,39 945 87,72

NM10-NM8 2 5 715 499,07 : 871,95 | 2517 { 22,88 | 50,34 AC-50 0,65 | 0,392 | 210 165,1 o
NM11-NM9 2 {5 880 776,083 | 1173,33 | 33,87 { 30,79 | 67,74 | ACO-500 { 0,08 0,39 | 945 | 93,27
TBA-NM12 4 | 2 | 2533,3 | 2500,44 { 3559,47 | 51,38 | 46,71 | 68,51 | ACO-700 | 0,044 | 0,378 | 1220 | 52,83
NM12-NM16 2 {7 i 1829,3 | 1972,44 | 2690,14 : 77,66 { 70,6 | 155,32 | ACO-600 { 0,055 | 0,384 i 1050 : 300,31
NM16-NM15 2 7 564,3 608,45 | 829,85 | 23,96 | 21,78 { 47,92 { ACO-300 | 0,108 | 0,396 | 690 | 105,66 o7
NM15- NM4 2 | 4 313,5 338,03 | 461,03 | 13,31 | 12,1 | 26,62 | AC-150 0,21 | 0,358 | 365 | 37,37
TBA-NM13 16 { 11 | 17572,39 | 15223,25 | 23249,44 | 83,89 | 76,26 | 89,48 { ACO-500 { 0,065 | 0,39 | 945 | 486,7 486,7

30




Bang 3.5: Thong s6 duong day trén khong phuong an 4 (AU, = 5%Ugy, = 5%.35 = 1750 V)

= Puong @iy Lo . Pmoz sz Smoz Nurex " 2 s Loai day (;O/k )?;/k o " o

S G VA | (va) | (A | (MM (a) ' (@7km) @Fkm o) v) v

pra
TBA-NM2 2 12 3762 3055,4 4846,5 39,97 | 36,34 79,94 AC-50 0,65 0,392 210 619,28
NM2-NM3 2 3 1320 1346,7 1885,7 15,55 | 14,14 31,1 AC-25 1,38 0 130 78,07

L NM2-NM1 2 3 1617 1090 1950,1 16,08 | 14,62 32,16 AC-25 1,38 0 130 95,63 oL
NM1-NM17 2 4 462 223,76 513,33 4,23 3,85 8,46 AC-25 1,38 0 130 36,43
TBA-NM5 2 6 24574 2158,63 i 3270,86 : 26,98 : 24,53 53,96 AC-25 1,38 0 130 290,68

2 NM5-NM4 2 3 1496 1122 1870 15,42 | 14,02 30,84 AC-25 1,38 0 130 88,48 31910
TBA-NM6 2 8 3048,1 2659,22 | 4045,04 | 33,36 | 30,33 66,72 AC-35 0,85 0,403 175 418,58

3 NM6-NM7 2 9 1650 1683,34 | 2357,15 19,44 | 17,67 38,88 AC-25 1,38 0 130 292,76 s
TBA-NM10 2 6 2805 2342274 i 3654,35 | 30,14 27,4 60,28 AC-35 0,85 0,403 175 285,27
NM10-NM11 2 3 1430 1261,139 | 1906,67 15,73 14,3 31,46 AC-25 1,38 0 130 84,57
NM10-NM8 2 5 715 499,07 871,95 7,19 6,54 14,38 AC-25 1,38 0 130 70,48 10658

4 NM11-NM9 2 5 880 776,083 : 1173,33 9,68 8,8 19,36 AC-25 1,38 0 130 86,74
TBA-NM12 2 2 2533,3 2500,44 | 3559,47 | 29,36 | 26,69 58,72 AC-35 0,85 0,403 175 90,31
NM12-NM16 2 7 1829,3 1972,44 | 2690,14 | 22,19 | 20,17 44,38 AC-25 1,38 0 130 252,44

5 NM16-NM15 2 7 564,3 608,45 829,85 6,84 6,22 13,68 AC-25 1,38 0 130 77,87 o
NM15- NM4 2 4 313,5 338,03 461,03 3,8 3,45 7,6 AC-25 1,38 0 130 24,72
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6 | TBA-NM13 2 | 11 | 17572,39 | 1522325 | 23249,44 | 191,76 | 174,33 | 383,52 | AC0-240 | 0,13 | 0357 | 605 1213 1213
Bing 3.6: Thong s6 duong day trén khong phuong an 5 (AU, = 5%Ugy, = 5%.22 = 1100 V)
. A L P Q S Fi o X AU

buong day . 110 10" 10y - Ise s ey AU MAX

= Lo [k (mm?) Loaiday | (a/km)! (@/km)

S (kW) (KVAI) | (KVA) (A) (A) A V) (V)

= m
TBA-NM2 2 |12 3762 3055,4 4846,5 | 63,59 | 57,81 | 127,18 AC-70 0,46 0,382 | 265 790,28
NM2-NM3 2 3 1320 1346,7 1885,7 24,74 | 22,49 | 49,48 AC-25 1,38 0 130 124,2

1 1000,39
NM2-NM1 2 3 1617 1090 1950,1 2559 | 23,26 | 51,18 AC-25 1,38 0 130 152,15
NM1-NM17 2 4 462 223,76 513,33 6,74 6,13 13,48 AC-25 1,38 0 130 57,96
TBA-NM5 2 6 2457,4 | 2158,63 | 3270,86 | 42,92 | 39,02 | 85,84 AC-50 0,85 0,403 | 210 | 403,46

2 544,22
NM5-NM4 2 3 1496 1122 1870 2454 | 22,31 | 49,08 AC-25 1,38 0 130 140,76
TBA-NM6 2 8 3048,1 2659,22 | 4045,04 | 53,08 | 48,25 | 106,16 AC-50 0,85 0,403 | 175 665,92

3 1091,56
NM6-NM7 2 9 1650 1683,34 | 2357,15 | 30,93 | 28,12 | 61,86 AC-35 0,85 0,403 | 130 425,64
TBA-NM10 2 6 2805 2342,274 : 3654,35 | 47,95 | 43,59 95,9 AC-50 0,65 0,392 | 175 373,83
NM10-NM11 2 3 1430 1261,139 | 1906,67 | 25,02 | 22,75 | 50,04 AC-25 1,38 0 130 134,55 646.38

4 NM10-NM8 2 5 715 499,07 871,95 11,44 | 10,4 22,88 AC-25 1,38 0 130 112,13
NM11-NM9 2 5 880 776,083 | 1173,33 15,4 14 30,8 AC-25 1,38 0 130 138
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TBA-NM12 2 | 2| 25333 | 250044 | 3559,47 | 46,71 | 42,46 | 93,42 | AC-50 | 065 | 0392 | 175 | 1194
NMI12-NM16 | 2 | 7 | 18293 | 197244 | 2690,14 | 353 | 32,09 | 70,6 AC-35 | 085 | 0403 | 130 | 373,83

5 NMI16-NM15 | 2 | 7 | 5643 | 60845 | 829,85 | 10,89 | 99 | 21,78 | AC25 | 138 0 130 | 123,89 P985
NM15- NM4 2 | 4| 3135 | 33803 | 461,03 | 605 | 55 | 121 AC-25 | 1,38 0 130 | 39,33

6 | TBA-NM13 4111 | 17572,39 | 1522325 | 2324944 | 152,53 | 138,66 | 203,37 | AC-185 | 0,17 | 0,377 | 605 | 1090,81 | 1090,81

Bing 3.7: Thong s6 dudng day trén khong phuong an 6(AUq, = 5%Uqgq, = 5%.10 = 500 V)

_ Duong day " t Py Quoy | Sty . Z::mz) I Loai diy (g:O, o Zoﬂ - l, | AU AU yax

~§ | kw) (KVAI) | (kVA) (A) (A) A V) V)
TBA-NM2 4 127 3762 | 30554 | 48465 | 69,95 | 6359 | 9327 | ACO-700 | 0,044 | 0,378 | 1220 | 396,14
NM2-NM3 2 | 3| 1320 | 13467 | 18857 | 54,44 | 49,49 | 108,88 | ACO-400 | 0,108 | 0,396 | 825 | 101,38

bR 2 3 1617 1090 | 19501 | 56,29 | 51,17 | 11258 | ACO-500 | 0,065 | 039 | 945 | 7953 9919
NM1-NM17 2 | 4 462 223,76 | 51333 | 14,82 | 1347 | 29,64 | ACO-500 | 0,065 | 0539 | 945 | 2346
TBA-NM5 2 | 6 | 24574 | 215863 | 3270,86 | 94,42 | 8584 | 188,84 | AC-150 | 0,21 | 0,365 | 445 | 391,19

‘ NM5-NM4 2 | 3| 1496 1122 1870 | 53,98 | 49,07 | 107,96 | AC-150 | 021 | 0365 | 445 | 108,55 o9
TBA-NM6 4 | 8 | 3048,1 | 265922 | 404504 | 58,39 | 53,08 | 77,85 | ACO-700 | 0,044 | 0,378 | 1220 | 227,86

’ NM6-NM7 4 19| 1650 | 168334 | 2357,15 | 34,02 | 3093 | 4536 | AC-95 033 | 0378 | 330 | 26568 19954
TBA-NM10 2 { 6 | 2805 234;’27 3654,35 1095’4 959 | 21098 | ACO-600 | 0,055 | 0,384 | 1050 | 316,11 | 4971
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NM10-NM11 2 3 1430 1261,139 | 1906,67 | 55,04 | 50,04 | 110,08 | ACO-500 | 0,065 0,39 945 87,72
NM10-NM8 2 5 715 499,07 871,95 | 25,17 | 22,88 | 50,34 AC-50 0,65 0,392 | 210 165,1
NM11-NM9 2 5 880 776,083 : 1173,33 | 33,87 | 30,79 | 67,74 | ACO-500 0,08 0,39 945 93,27
TBA-NM12 4 2 2533,3 | 2500,44 | 3559,47 | 51,38 | 46,71 { 68,51 | ACO-700 | 0,044 | 0,378 | 1220 52,83
NM12-NM16 2 7 1829,3 | 1972,44 | 2690,14 | 77,66 { 70,6 | 155,32 { ACO-600 | 0,055 | 0,384 | 1050 { 300,31
NM16-NM15 2 7 564,3 608,45 829,85 | 2396 | 21,78 | 47,92 | ACO-300 | 0,108 | 0,396 | 690 105,66 o7
NM15- NM4 2 4 313,5 338,03 461,03 13,31 | 1211 26,62 AC-150 0,21 0,358 | 365 37,37
TBA-NM13 16 | 11 | 17572,39 | 15223,25 | 23249,44 | 83,89 | 76,26 | 89,48 | ACO-500 | 0,065 0,39 945 486,7 486,7
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Nhdn xét: Sau khi dé xuat cac phuong an ta nhan thiy cac phuong an 3 va
phuong an 6 phai st dung quéa nhiéu 16 dudng day dé dam bao diéu kién t6n that
dién ap cho phép. Hon nita tiét dién ddy ciing rat 16n. Vi vay sau khi so bo danh
gia ta gitt lai 4 phuong an con lai (phuong an 1, phuong an 2, phuong an 4
,phuong an 5)ing véi 2 cp dién ap 22kV va 35kV dem so sanh kinh té ky thuat
A

15
O 16 o @ duong giao 17 16
LI T2~ thong [ |
Z

Ty & 1:(2.10°)

—
—

Hinh 3.2 : Hai so d6 di day
3.3.3. Chon may cit
May cat dién 1a thiét bi dong cat mach dién cao ap (>1000V). Ngoai
nhiém vu dong cit phu tai phuc vu cong tac van hanh, may cit con co chire nang
cat dong ngan mach dé bao vé cac phan tir cta hé théng dién. May cat duoc
chon so bo theo cac diéu kién sau:

+ DPién ap dinh murc: Ugmme = Ugmm

+ Dong dién dinh murc: Iymvc 2lep vOi [p= —NM—

3.3.3.1. Phuong an 1
Chon mdy cdt phia ha TBATT:
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Chon may cit SF6 do Schneider ché tao loai F400 v&i thong sé cho ¢ bang

3.9

Dién ap dinh mtc: Ugnme = 36 KV > Ugmm=35kV

Dong dién dinh mutrc:Igmmc =630A>1 =

Stengg _ 34092

J3U,, +/3.35

=562,37 A

Chon may cat trén mach dwong ddy noi voi nha mady san xuat két cdu theép:

Chon may cit SF6 do Schneider ché tao loai F400

Dién ap dinh mtrc: Ugnme = 36 KV > Ugnm=35kV

Dong dién dinh muc: Igmmc =630A >l =

Suao _ 23249,44

J3U., /335

=383,51A

Tuong tu véi ciac mach dudng day con lai két qua & trong bang 3.8

Bang 3.8: Chon may cat cap dién ap 35 kV phuong an 1

Icétd

Udm loan/toa | loaa
I cbomax Loai lam m
Cac 16 duong day (kV n (KA
(A) MC (A) | (kA
) (kA/s) 1)
)
Phia ha TBATT 562,37 { 3 { F400 { 36 | 630 | 25 25/3 | 40
TBA-Nhom 1 118,66 { 2 | F400 | 36 | 630 | 25 25/3 | 40
TBA- Nhom 2 8196 { 2 { F400 | 36 {630 | 25 25/3 | 40
TBA- Nhom 3 6028 | 2 i F400 { 36 { 630 i 25 25/3 | 40
TBA- Nhom 4 58,72 | 2 { F400 { 36 | 630 | 25 25/3 | 40
TBA- Nha may san 38352 2 i F400 | 36 { 630 i 25 25/3 | 40
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xuat két cAu thép

Tong s6 may cat

13

3.3.3.2. Phuong an 2

Tinh toan twong tu ta c6 két qua trong bang 3.9

Bang 3.9: Chon may cat cap dién ap 22 kV phuong an 2
Chon may cit SF6 do Schneider ché tao loai 24GI-E16

loan/tod
lcbmax . Udm lam I cstdm load
Céc 10 duong day SL | Loai MC n
(A) kv) | (A) | (kA) (kA)
(KA/s)
Phia ha TBATT 894,68 | 3 | 24GI-E16 | 24 | 1250 16 16/1 | 40
TBA-Nhom 1 188,78 | 2 | 24GI-E16 | 24 | 1250 16 16/1 | 40
TBA- Nhom 2 1304 | 2 | 24GI-E16 | 24 | 1250 | 16 16/1 | 40
TBA- Nhém 3 95,9 2 | 24GI-E16 | 24 | 1250 | 16 16/1 | 40
TBA- Nhém 4 9342 | 2 | 24GI-E16 | 24 {1250 16 16/1 | 40
TBA- Nha may san xuat
., 305,06 | 2 | 24GI-E16 | 24 | 1250 16 16/1 | 40
két cau thép
Tong s0 may cat 13

3.3.3.3. Phwong 4n 4: Tinh toan tuong tu ta c6 két qua trong bang 3.10

Bang 3.10: Chon may cat cap dién ap 35 kV phuong 4n 4

Céac 1o duong | comax sL Loai Uim | lam | legiam | loan/toan | loaa
day (A) MC  (KY)  (A) (KA) | (KAS) | (KA)
Phia ha TBATT 562,37 F400 36 630 | 25 25/3 40
TBA-Nhom 1 79,94 F400 36 630 | 25 25/3 40
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TBA- Nhém 2 53,96 2 F400 36 630 | 25 25/3 40

TBA- Nhém 3 66,72 2 F400 36 630 | 25 25/3 40

TBA- Nhém 4 60,28 2 F400 36 630 | 25 25/3 40

TBA- Nh6dm 5 58,72 2 F400 36 630 | 25 25/3 40

TBA- Nha may

san xudtkét ciu | 383,52 | 2 | F400 36 | 630 25 | 25/3 | 40

thép

Tong sO may cat 15

3.3.3.4. Phwong 4n 5: Tinh toan tuong tu ta c6 két qua trong bang 3.11

Bang 3.11: Chon may cit cap dién ap 22 kV phuong 4n 5
Udm lgm lcitam | loan/todn loda
Céc 16 duong day Ieomax (A) | SL | Loai MC
kv) | (A (kA) | (kA/s) (kA)

24Gl-

Phia ha TBATT 894,68 3 El6 24 1250 16 16/1 40
24Gl-

TBA-Nhom 1 127,18 2 E16 24 1250 16 16/1 40
24Gl-

TBA- Nhom 2 85,84 2 El6 24 1250 16 16/1 40
24GlI-

TBA- Nhom 3 106,16 2 E16 24 1250 16 16/1 40
24Gl-

TBA- Nhom 4 95,9 2 E16 24 1250 16 16/1 40
24Gl-

TBA- Nhom 5 93,42 2 E16 24 1250 16 16/1 40

TBA- Nha may san 305,06 2 24Gl- 24 1250 16 16/1 40
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xuat két cau thép E16

Tong s6 may cat 15

3.4.TINH TOAN KINH TE KI THUAT LUA CHON PHUONG AN THIET
KE.
Pé so sanh kinh té k¥ thuat giita cic phuong 4n ta ding ham chi phi vong doi.
Cwa=V+Ci

Trong d6: V: 14 tong von dau tu bao gdm cac von dau tu vé:

Puong day ( chu yéu xét phia trung ap)

Tram bién ap ( chi xét tram bién ap trung tam).

May cit (phia trung ap).

Cun: 14 chi phi van hanh hang nam dugc tinh theo biéu thuc:

Cuh= CpgtCintCetCrg+ChctCppy

Cha : Chi phi vé tu sira bao dudng :Cpg = Kpg.V v&i kyq— hé s6 bao
quan

Cin : chi phi vé khau hao:Cy= Kin.V v6i ki, 13 hé s6 khau hao

Ce : chi phi ton that vé dién nang:Ca= 8.AA

Vé6i AA 1a ton that dién niang; A 1a gia 1kWh(dong)

Cpna : ton that kinh t€ do mat dién

Chne : chi phi vé luong can bd va nhan cong van hanh

Cphy : chi phi phu khac nhu lam mat, su61 am...
Trong khi thiét ké co thé gia thiét Cug; Cin; Cne; Cpnys Cma 12 nhu nhau trong cac
phuong an nén co thé bo qua. Cp chi xét khi phu tai rat 1on trong truong hop nay

ta cling bo qua.

(1+i)T-1
Va =V +C,= +§ +Cpg. —2L =
dy: Cia=V+Cpa=V 2 1_H)J =V+Cag (14
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Trong d6: Cag : chi phi vé ton that dién nang nam 0.Cap = AAoa léy o =1000
d/kWh.
i : suét triét khau (i =12%).
T : thoi gian van hanh cua cong trinh (T =30 nam).
j : ndm van hanh cta cong trinh.
Xdc dinh ton thdt dién ndng cia tram bién dp trung tam
Ton that dién nang duogc xac dinh theo cong thirc
: AAB=n.APO.t+EAPH.(i]2 T , kWh
n dmBA
Trong d6: n - S6 may bién 4p ghép song song.
t - Thoi gian may bién ap van hanh, véi MBA véan hanh suét nim t
= 8760 h.
T - Thoi gian t6n that cong 16n nhét [h] : © = (0,124 +T e 10)%.8760

APg, AP, - Ton that khong tai va ton that cong suat ngan mach cia
MBA[KW].

St - Cong sut tinh toan cia MBA [kVA].

Sgmea - Cong suét dinh mtrc cia MBA [KVA].

Xac dinh ton thdt dién nang trén dady dan

2
Ton that cong sut tic dung : AP ="M R 10° (kW.kVA;kV)
U

dm
Trong d6: R -Di¢n trd 16 cép R:E.rO.L , Q
n
| - chiéu dai 10 tr TBATT dén cac nha may [ km ]
ro - dién tré trén mot don vi chiéu dai cap [ Q/km ]

Tén that dién ning trén day din AAp= APpt , KWh
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3.4.1. Phuong an 1
3.4.1.1. Tinh ton thét dién ning trong 1 nim
a.Ton that dién ning trong may bién ap (chi xét TBATT: TPDH-25000/110)

2
i} T , kWh

dmBA

AA,=n.AP, t+ S AP (
n

Trong do: n=2;t=8760h; APy = 29kW; AP, = 120 kW, Sgnsa=25000 kVA.

6

:E:ESNMi'11nwd

Tacod Tmaen = “r—— =5010,17 = 1= (0,124 +5010,17.10%).8760 =

3422,1 h

34092

2
Viy: AAB35=2.29.8760+%.120.[ ooj 3422,1= 889909 kWh

b.Ton that dién nang trén duong day

Xét dudng day tir TBATT-Nha may san xuat két cau thép (day ACO-240).

2 2
APD1=SEJ“2M13 R 10° :232;1592,44 .0,12.11.
dm

10° = 315,5 kW
Vi Trnax = 5500 h = t = 3979,46 h= AAp;= APp;.t = 315,5 .3979,46 =
1255519,63 kWh

Tuong ty v6i cac dudng day con lai ta thu duoc bang tong két 3.12

Bang 3.12: Ton that dién nang trén dudng day phuong an 1

nhom

l'o
L Loal Stt]_() Tmaxi AP AA|
Duong day | Lo alk 7 (h)

km | day | T (kvA) () (KW) | (kwh)
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TBA-NM3 | 2 | 16 | AC-70 | 0,46 | 7193,44 | 4841,73 | 3240,1 | 15545 | 503673,6
NM3-NM7 | 2 | 6 { AC-25; 1,38 | 2357,15 | 6000 : 4591,78 | 18,78 | 86233,63
NM3-NM2 | 2 | 3 | AC-25| 1,38 | 2980,47 | 382822 | 2250,17 | 15,01 | 33775,05
NM2-NM1 | 2 | 3 [ AC-25| 1,38 | 1950,08 | 3737,71 | 217052 | 6,43 | 13956,44
NM1-BQL | 2 | 4 | AC-25| 1,38 | 513,33 | 3000 | 1574,84 | 059 | 929,16
TBA-NM5 | 2 | 6 | AC-50 | 0,65 | 4968,91 | 5033,07 | 3447,18 | 39,3 | 1354742
NM5-NM4 | 2 | 3 | AC-25| 1,38 | 1870 6000 | 4591,78 | 591 | 27137,42
NM5-NM6 | 2 | 3 | AC-25| 1,38 | 1705 4000 | 240529 | 4,91 | 1180997
TBA-
2 | 6 { AC-35| 0,85 | 3654,35 | 3612,25 | 2062,48 | 27,8 | 57336,94
NM10
NM10-
2 | 3 | AC-25| 1,38 | 1906,67 | 3623,08 | 2071,7 | 6,14 | 12720,24
NM11
NM10-
2 | 5 {AC-25| 1,38 | 871,95 | 3500 |1968,16 | 2,14 | 421186
NM8
NM11-
2 | 5 | AC-25| 1,38 | 1173,33 | 3700 | 2137,76 | 3,88 | 829451
NM9
TBA-
2 | 2 { AC-35| 0,85 | 3559,47 | 4528,09 | 291453 | 8,79 | 25618,72
NM12
NM12-
2 | 7 | AC-25| 1,38 | 2690,14 | 4537,28 | 2923,82 | 28,53 | 83416,58
NM16
NM16-
2 | 7 {AC-25| 1,38 829,85 | 3500 | 1968,16 | 2,72 | 53534
NM15
NM15-
2 | 4 |AC-25| 1,38 | 461,03 | 3500 | 196816 | 0,48 | 944,72
NM4
TBA- ACO-
2 |11 0,13 | 23249,44 | 5500 | 397946 | 3155 | 1255520
NM13 240
Tong 2266406

= Tong ton thdt dién nang cia phiong dn 1 la:

AA]_ = AAD]_ + AA335 = 2266406+ 889909= 3156315 kWh
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3.4.1.2. Tinh chi phi vong doi (C,q)

a.Tinh von dau tu (V):

V=Vg+Vp+Vyc

Cho TBATT(110/35kV): Vg, = 2.3720.10° = 7440.10° 4.

Cho mdy cat ( chi tinh cho may cit trung ap — cap 35kV)

Phuong an st dung 13 may cit trung ap, mdi may cat c6 gia 1a 26000 USD v&i

ty gia  1USD=17500d

Ve = 13. 26000.17500 = 5915.10°

Cho duong day:

Vg = 1,8.Kgi.Li (v6i 1,8 12 hé s6 dong thoi cho 1 16 kép)

Két qua tinh toan cho trong bang sau

Bang 3.13: Vbn dau tu cho duong diy phuong an 1

L Thanh
Loai Pon gia .
buong day Lo | (km A 6 tién
£ day (10°d/km) .
£ ) (10°%)
TBA-NM3 2 16 | AC-70 235,9 6793,92
NM3-NM7 2 6 AC-25 140,0 1512
1 NM3-NM2 2 3 AC-25 140,0 756
NM2-NM1 2 3 AC-25 140,0 756
NM1-BQL 2 4 AC-25 140,0 1008
2 TBA-NM5 2 6 AC-50 1974 2131,92
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NM5-NM4 2 | 3 | AC-25 140,0 756
NM5-NM6 2 | 3 | AC-25 140,0 756
TBA-NM10 | 2 | 6 | AC-35 170,0 1836
NM10-NM11| 2 | 3 | AC-25 140,0 756

3 |NM10-NM8 | 2 | 5 | AC-25 140,0 1260
NM11-NM9 | 2 | 5 | AC-25 140,0 1260
TBA-NM12 | 2 | 2 | AC-35 170,0 612

4 NMI12-NM16 2 | 7 | AC-25 140,0 1764
NM16-NM15| 2 | 7 | AC-25 140,0 1764
NM15-NM4 = 2 | 4 | AC-25 140,0 1008

5 |TBA-NM13 | 2 | 11 | AC0-240 430,5 8523,9

tong 33253,74

Téng von dau tw cho phuwong dn 1 13
V1=Vg + Vp + Vyc = 7440.10° + 33253,74.10° + 5915.10°= 46908,74.10°¢
b.Tinh chi phi vong doi

(1+i)7-1
i(1+i)T

Cvd =V+ CA= V+CA0.

Trong d6:  V =45715,9410%
Cho = AAL.0a VGi 0a= 1000d/kW = Cpg =
3156315.1000=3156315000 d
1=12%; T=30 nam.

30
Vay: Cyar = 46908,74.10%+ 3156315000 1012 =1 —25333 49 10° ¢

0,12(1+0,12)%

3.4.2. Phuwong an 2
3.4.2.1. Tinh ton that dién ning trong 1 nim

a.Ton that dién nang trong may bién ap
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Céc thong s6 cia MBATT & cp 22kV gidng vé6i cap 35kV nén
AAg,,=AA g = 889909KWh
b.Ton that dién nang trén duong day
Tinh toan twong ty nhu cap 35kV ta c6 két qua trong bang 3.14
Bang 3.14: Ton that dién ning trén duong day phuong an 2

LI L | Loai 0 Suo T axi AP AA,
c Duong day | . alk 7 (h)
5 6| km | day | kva) (h) (kW) | (kwh)
TBA-NM3 ACO-
2116 | 240 | 013 | 719344 | 484173 | 3240,1 | 111,19 | 360266,7
NM3-NM7 | 2| 6 | AC-70 | 0,46 | 2357,15 | 6000 | 4591,78 | 1584 | 727338
NM3-NM2 | 2| 3 | AC-70 | 0,46 | 298047 | 382822 | 225017 | 12,66 | 2848715
NM2-NML 2| 3 | AC-70 | 0,46 | 1950,08 | 3737,71 | 2170552 | 542 | 1176422
' NML-BOQL | 2| 4 | AC70 | 046 | 513,33 | 3000 | 157484 | 05 | 787,42
TBANMS | 2| 6 | AC-70 770,46 496801 503307 | 344718 | 70,4 2426815
NM5-NM& | 2 | 3 | AC25 | 1,38 | 1870 | 6000 | 4591,78 | 14,96 | 68693,03
2 NM5-NM6 | 2| 3 | AC-25 | 1,38 | 1705 | 4000 | 240529 @ 12,43 | 2989775
TBA-NMIO | 2 | 6 | AC-50 | 0,65 | 3654,35 | 3612,25 | 2062,48 | 53,8 | 1109614
NM10-
NM11 21 3 | AC-25 | 1,38 | 1906,67 | 362308 | 20717 | 1555 | 32214,94
P NMIONME 35 ACES 138 | 87105 3800 106816 | 543 1066743
NMII-NM9 | 2 | 5 | AC25 | 1,38 | 117333 | 3700  2137,76 | 9,81 | 2097143
TBA-NMIZ | 2 | 2 | AC-50 | 0,65 | 355047 | 4528,09 | 291453 | 17,02 | 496053
NM12-
4 | NM16 21 7 | AC-35 | 085 | 2600,14 | 4537,28 | 292382 | 44,48 | 1300515
NM16-
NM15 21 7 | AC25 | 138 | 829,85 | 3500 | 1968,16 | 687 | 13521,26
NMI5-NM4 | 2 | 4 | AC25 | 1,38 | 461,03 | 3500 | 196816 | 121 | 238147
5 TTBANMIZ |4 I1T ACA85 | 017 | 2324944 | 5500 | 397946 | 52211 | 2077716
Téng 3263402
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Téng ton thdt dién nang ciia phirong dn 2
AA; = AAp; + AAgy; = 3263402+ 889909= 4153311 kWh
3.4.2.2. Tinh chi phi vong doi (C,q)
a.Tinh vbn dau tu (V): V=Vg+Vp+Vyc
Cho TBATT(110/22kV): Vg, = 2.360010° = 7200.10° 4.
Cho dwong ddy: Tinh toan twong tu v6i nhu trén ta c¢6 két qua trong bang sau:

Bang 3.15: Vén dau tu cho duong day phuong an 2

L Thanh
DPuong day Lo | (km | Loai day Don gia tién
S (10°d/km) A
£ ) (10°d)
1 2 3 | 4 5 6 7
TBA-NM3 2 | 16 | ACO-240 | 3255 9374,4
NM3-NM7 2 | 6  AC-70 171,5 1852,2
1 | NM3-NM2 2 | 3 | AC-70 171,5 926,1
NM2-NM1 2 | 3 | AC-70 171,5 926,1
NM1-BQL 2 | 4 | AC-70 171,5 1234,8
TBA-NM5 2 | 6 | AC-70 171,5 1852,2
2 NM5-NM4 | 2 | 3 | AC-25 100,0 540
1 2 3 4 5 6 7
2 | NM5-NM6 2 | 3 | AC-25 100,0 540
TBA-NM10 | 2 | 6 | AC-50 143,5 1549,8
NM10-NM11 | 2 | 3 | AC-25 100,0 540
3 NM10-NM8 @ 2 | 5 | AC-25 100,0 900
NM11-NM9 | 2 | 5 | AC-25 100,0 900
TBA-NM12 | 2 | 2 | AC-50 143,5 516,6
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4 | NM12-NM16 | 2 | 7 | AC-35 120,0 1512
NM16-NM15 | 2 | 7 | AC-25 100,0 1260
NM15-NM4 | 2 | 4 | AC-25 100,0 720

5 | TBA-NM13 | 4 | 11 | AC-185 266,0 | 10533,6

tong 35677,8

Cho mdy cdt ( chi tinh cho may cét trung ap — cip 22kV): sir dung 13 MC trung
ap,
mdi MC c6 gia 1a 20800USD = V¢ = 13. 20800.17500 = 4732.10° ¢
Téng vén dau tw cho phirong dn 2

V,=Vg + Vp + Ve = 7200.10° + 35677,8.10° + 4732.10°= 47609,8.10°¢
b.Tinh chi phi vong doi

Cvwa =V + Ca=V+Chp,. (1+I—)Tl
i(1+i)

Trong d6: V = 47609,8.10%
Cho = AA,.04 Vi aa= 1000d/kW = Cag =
4153311.1000=4153311000 d
1=12%; T=30 nam.

30
Vay: Cygr = 47609,8.10%+ 4153311000, 17012 -1 _g1065 55 10° 4
0,12(1+0,12)

3.4.3. Phuong an 4

3.4.3.1. Tinh ton that dién niing trong 1 nim

a.Ton that dién ning trong may bién ap tuong tu ta co : AA ., = 889909kWh
b.Ton that dién nang trén duong diy:Tinh toan tuong tu phuong 4n 1 ta cd bang

Sau
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Bang 3.16: Ton thit dién ning trén duong day phuong 4n 4

L
Loai o Stt1o Tmaxi AP AA
DPuongday { Lo | k X 7 (h)
fé - day | ao/km | (kVA) | (h) (KW) | (kwWh)
[
1 2 3] 4 5 6 7 8 9 10 11
42815 | 2670,7 | 74,7 | 199717,
TBA-NM2 | 2 (12| AC-50 | 0,65 | 48465
7 3 8 2
3410,9 20499,6
NM2-NM3 | 2 | 3 | AC-25 | 1,38 | 18857 | 5000 ; 6,01 .
1
3737,7 | 21705 13956,4
NM2-NM1 | 2 { 3 | AC-25 | 1,38 | 1950,1 6,43
1 2 4
NM1- 1574,8
2 14 | AC-25 | 1,38 | 513,33 | 3000 0,59 | 929,16
NM17 4
3270,8 24052 | 36,1 | 86975,2
TBA-NM5 | 2 | 6 | AC-25 | 1,38 4000
, 6 9 6 9
2405,2 142152
NM5-NM4 | 2 | 3 | AC-25 | 1,38 | 1870 | 4000 . 5,91 -
4045,0 | 5580,2 | 4074,8 | 454 | 185037,
TBA-NM6 | 2 | 8 i AC-35 | 0,85
4 7 1 1 1
3
2357,1 45917 | 28,1 | 129350,
NM6-NM7 | 2 | 9 | AC-25 | 1,38 6000
5 8 7 4
1 2 31 4 5 6 7 8 9 10 11
TBA-
2 6 AC-35 0,85 3654,35 | 3612,25 | 2062,48 | 27,8 | 57336,94
NM10
NM10-
2 3 AC-25 1,38 1906,67 | 3623,08 2071,7 6,14 | 12720,24
NM11
4
NM10-
2 5 AC-25 1,38 871,95 3500 1968,16 | 2,14 | 4211,86
NM8
NM11- 2 5 AC-25 1,38 1173,33 3700 2137,76 | 3,88 8294,51
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NM9
TBA-
2 |2 AC-35 | 0,85 | 355947 | 4528,09 | 291453 | 8,79 | 25618,72
NM12
NM12-
2 {7 AC-25 | 1,38 | 2690,14 | 4537,28 | 292382 | 28,53 | 8341658
5 | NM16
NM16-
2 17 1 AC-25 1,38 | 829,85 | 3500 | 1968,16 | 2,72 5353,4
NM15
NM15-
2 14 AC-25 | 1,38 | 461,03 | 3500 | 196816 | 048 | 944,72
NM4
TBA- ACO-
6 2 111 0,13 | 2324944 | 5500 @ 397946 | 3155 | 1255520
NM13 240
Tong 2104097
Téng tén that dién nang ciia phirong dn 4
AA; = AAps + AAgss = 2104097+ 889909= 2994006kWh
3.4.3.2 Tinh chi phi vong doi (C,q)
a.Tinh Vé)l’l déu tu (V) V= VB + VD + VMC
Cho TBATT(110/35kV): Vg, = 2.3720.10° = 7440.10° d.
Cho dwong ddy: Tinh toan tuong tu ta c6 két qua trong bang 3.19
Bang 3.17: Vbn dau tu cho dudng day phuong an 4
Thanh
L Loai Don gia .
Duong day Lo A 6 tién
£ km day (10°d/km) .
< (10°d)
TBA-NM2 2 12 ¢ AC-50 197,4 4263,84
1 NM2-NM3 2 3 AC-25 140,0 756
NM2-NM1 2 3 AC-25 140,0 756
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NM1-NM17 2 4 | AC-25 140,0 1008
TBA-NM5 2 6 | AC-25 140,0 1512

: NM5-NM4 2 3 | AC-25 140,0 756
TBA-NM6 2 8 | AC-35 170,0 2448

’ NM6-NM7 2 9 | AC-25 140,0 22683
TBA-NM10 2 6 | AC-35 170,0 1836
NM10-NM11 | 2 3 | AC-25 140,0 756
4 i NM10-NM8 2 5 | AC-25 140,0 1260
NM11-NM9 2 5 | AC-25 140,0 1260
TBA-NM12 2 2 | AC-35 170,0 612
5 | NM12-NM16 | 2 7 | AC-25 140,0 1764
NM16-NM15 | 2 7 | AC-25 140,0 1764
NM15-NM4 | 2 4 | AC-25 140,0 1008

6 | TBA-NM13 2 | 11 | AC0-240 430,5 8523,9
tong 32551,74

Cho may cdt ( chi tinh cho may cat trung ap — cap 35kV): sir dung 15 MC trung
ap, m&i MC c6 gia 1 26000 USD = Vyc = 15. 26000.17500 = 6825.10°

Téng von dau tu cho phuong an 4 1a:

V, = Vg + Vp + Ve = 7440.10° +32551,74.10°+6825.10°= 46816,74.10°¢

b Tinh chi phi vong d61:Cyqs =V + Ca= V+Ca.

Trong d6:-V = 46708,74.10%

-Cao = AA4.0p vO1 0a= 1000d/kW = Cpo = 2994006.1000

=2994006000d
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Vay: Cyqs = 46816,74.10°+ 299400600

3.4.4. Phuong an 5

-1=12%; T=30 nam.

0, _(1+0.12)*-1

0,12(1+0,12)%

3.4.4.1. Tinh ton that dién niing trong 1 nim

=70934,1 .10°%

a.Ton that dién ning trong may bién ap twong tu ta c6: AA,,, =AAg, =

889909kWh
b.Ton that dién nang trén duong day:Tinh toan tuong tu ta c6 két qua trong bang
3.20
Bang 3.18: Ton that dién ning trén duong day phuong 4n 5
L lo
Loai Stto T maxi AP AA;
£ Puong day | 1o day ok (kVA) [ (h) v ) (KW) | (KWh)
< m m
TBA-NM2 2 112, AC-70 0,46 | 4846,5 | 4281,57 | 2670,73 | 133,94 | 357717,58
NM2-NM3 2 13 AC-25 1,38 | 1885,7 5000 | 3410,93 | 15,21 | 51880,25
' NM2-NM1 2 13 AC-25 1,38 | 1950,1 | 3737,71 | 2170,52 | 16,26 | 35292,66
NM1-NM17 ¢ 2 | 4 AC-25 1,38 | 513,33 3000 1574,84 1,5 2362,26
TBA-NM5 2 16 | AC-50 0,85 | 3270,86 { 4000 | 2405,29 | 56,37 | 135586,2
’ NM5-NM4 2 131 AC-25 1,38 1870 4000 | 2405,29 | 14,96 | 35983,14
TBA-NM6 218 AC-50 0,85 | 4045,04 | 5580,27 | 4074,81 | 114,94 | 468358,66
’ NM6-NM7 29 AC-35 0,85 i 2357,15{ 6000 1 4591,78 i 43,91 | 201625,06
TBA-NM10 { 2 | 6 | AC-50 0,65 | 3654,35 | 3612,25 | 2062,48 { 53,8 | 110961,42
NM10-
NM11 2 13 AC-25 1,38 | 1906,67 | 3623,08 | 2071,7 | 15,55 | 32214,94
! NM10-NM8 | 2 | 5 AC-25 1,38 | 871,95 3500 1968,16 ;| 5,42 10667,43
NM11-NM9 | 2 | 5 AC-25 1,38 | 1173,33 3700 2137,76 ;| 9,81 20971,43
TBA-NM12 2 2 AC-50 0,65 | 3559,47 | 4528,09 | 2914,53 | 17,02 49605,3
5 NM12- 2 17 AC-35 0,85 | 2690,14 : 4537,28 | 2923,82 | 44,48 | 130051,51
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NM16
NM16-
NM15 7 1 AC-25 1,38 | 829,85 3500 | 1968,16 { 6,87 13521,26
NM15- NM4 4 AC-25 1,38 | 461,03 3500 1968,16 { 1,21 2381,47
6 TBA-NM13 11§ AC-185 | 0,17 | 2324944 5500 | 3979,46 | 522,11 | 2077715,9
Tong 3736896,4
Téng ton that dién nang ciia phwong dn 5 1a:
AAs = AAps + AAgy, = 3736896,4+ 889909= 4626805,4kWh
3.4.4.2. Tinh chi phi vong doi (C,q)
a.Tinh vbn dau tu (V): V=Vg+Vp+ Vpc
Cho TBATT(110/22kV): Va3s = 2.3600.10° = 7200.10° d.
Cho dwong ddy: Tinh toan tuong tu ta c6 két qua trong bang sau
Bang 3.19 Vén dau tu cho dudng day phuong an 5
Pon gia | Thanh
L Loai 6 .
DPuong day Lo (10°d/km tien
£ km day 5
2 ) (o)
TBA-NM2 2 12 AC-70 171,5 3704,4
NM2-NM3 2 3 AC-25 100,0 540
1
NM2-NM1 2 3 AC-25 100,0 540
NM1-NM17 2 4 AC-25 100,0 720
) TBA-NM5 2 6 AC-50 143,5 1549,8
NM5-NM4 2 3 AC-25 143,5 7749
TBA-NM6 2 8 AC-50 143,5 2066,4
3
NM6-NM7 2 9 AC-35 120,0 1944
TBA-NM10 2 6 AC-50 143,5 1549,8
NM10-NM11 2 3 AC-25 100,0 540
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4 | NM10-NM8 2 5 | AC-25 | 1000 900
NM11-NM9 2 5 | AC-25 | 100,0 900
TBA-NM12 2 2 | AC-50 | 1435 516,6

5 | NM12-NM16 2 7 | AC-35 | 1200 1512
NM16-NM15 2 7 | AC-25 | 1000 1260
NM15- NM4 2 4 | AC-25 | 1000 720

6 | TBA-NM13 4 11 | AC-185 | 266,0 | 10533,6

tong 30271,5

Cho may cdt ( chi tinh cho may ct trung ap — cap 22kV): sit dung 15 MC trung
ap, m&i MC c6 gia 12 20800 USD = Vyc = 15. 20800.17500 = 5460.10°
Tong vén dau tu cho PA2 — 22kV la:
Vs = Vg + Vp + Ve = 7200.10° +30271,5.10°+5460.10°= 42931,5.10°d

(1+i)7-1

b.Tinh chi phi vong do1:C,4 =V + Co= V+Cxo. Ty

Trong d6: V = 42931,5.10%¢

Cho = AA35.04 VO aa= 1000d/kW = Cag = 4626805,4.1000
=4626805400d

1=12%; T=30 nam.

0, _(1#0,12)*-1

0,12(1+0,12)® =80201,34 10°d

Vay: C,qgs = 42931,5.10°+ 462680540

3.4.5. Lua chon phwong an tdi wu

Tir nhing tinh toén & trén ta c6 bang tong hop sau
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Bang 3.20 : Tong hop tinh toan chi phi vong doi cho cac phuong an

Cap dienap | , . Ton that dién | Chi phi vong
- ) (k) Von dau tu 5 i
uong an nang 01
(10%) .
(KWh) (10° &)
Phuong an 1 35 46908,74. 3156315 72333,49
Phuong 4n 2 22 47609,8 4153311 81065,55
Phuong 4n 4 35 46816,74 2994006 70934,1
Phuong an 5 22 42931,5. 4626805,4 80201,34

Nhdn xét : T bang trén ta thay phuong an 4 1a phuong an t6i uu nhat .Vi vay

ta chon phuong an 4 13 phuong 4n thiét ké mang cao 4p cua khu cong nghiép.

3.5. THIET KE CHI TIET CHO PHUONG AN PUQC CHON
3.5.1. Chon diy din 110KV tir h¢ thong vé khu cong nghiép

Luya chon dudng day cung cap tir hé théng dién vé tram TBATT cua khu cong
nghiép 1a duong day trén khong, chon loai day din 1a day nhom 15i thép AC cap
dién ap 1a 110 kV v6i khoang cach 1= 11 km.

V6i Tmaxen = 5010,17gid tra bang tim dugce: Ji = 1,0 A/mm?
Sien 34092

| = = =89,47A
N2BU., 243110
=F = '3“’” = 82’37 = 89,47 mm’
kt !

Chon duong day 16 kép day dan c6 tiét dién AC- 95 ¢d ro= 0,33Q/km,X,= 0,429
Q/km voi khoang cach trung binh hinh hoc Dy=5m; 1,,=330 A
Kiém tra day dan da chon theo diéu kién dong su cd:Khi dirt mot day, day
con lai s& phai truyén tai toan bo cong suat, do d6 ta co :

leo =330 A> g = 2.14cn = 2.89,46 = 178,92 A
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Nhu vay day da chon thoa man diéu kién phat néng su cd.
Kiém tra day dan da chon theo diéu kién ton that dién ap :

Py R+Quen-X  (25742,55.0,33.11+22351,39.0,429.11)

Al = U,. 2.110 =0V
AU =10%.Ugn = 0,1.110 = 11000(V) — AUp < AU .
Day din da chon thoa man diéu kién ton that dién 4p cho phép.
3.5.2. Tinh ngin mach cho mang cao ap
3.5.2.1. So' @6 cac diém ngin mach:
So dd nguyén 1y rat gon:
N1 N2 N3
T ™ T ™|/
So db thay thé :
N1 N2 N3
HT X Zowr f Zoarr f Zonm f
] ] ] ]

Hinh 3.3: So d6 cac diém ngin mach
3.5.2.2.Chon cac diém ngin mach

- Tinh diém ngan mach N1 dé chon va kiém tra khi cu dién phia cao 4p tram
BATT 110 kV gdm mady cat va thanh gop.

- N2,N3 dé chon va kiém tra khi cu dién phia ha ap tram BATT 35 kV gém
may cit, thanh gop va cac thiét bi trén dudng day tir TBA vé cic nha may.
3.5.2.3. Tinh céc thong s6 ciia so' @6 thay thé
Ta tién hanh tinh toan cac thong s trong hé don vi twong ddi véi:

Sep = 100 MVA va U, = Uyp=1,05.Ugm = Uepzs = Ugnzs = 36,75 KV; Ugp110 = U110
= 115kV

Pién khang cta hé thong duoc tinh theo cong thuc :
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2
X — U th110 Scb
HT '

SN UZCbllO
Trong dé: Sy -Cong suit ngan mach vé phia ha ap cta tram bién ap khu
vuc(Sy=450MVA)

115" 100
450 115

= 0,222, UHT =1.

Dién tré va dién khang cia duong day :
Z,= (r0+jx0).l.§’—Cb
ch110
Trong d6 : ro, Xo - dién tré va dién khang trén 1 km day dan [Q/km] .
| - Chiéu dai duong day [km)].
Véi duong day tir HT vé TBATT:

. 1 .
Z oo :(0,27+Jo,423).11.1105O = 0,022+ j0,035

;=

Véi duong day tir TBATT vé nha may san xuat két cau thép(NM13):

. 100 _ .
ZD13: (O,l3+]0,357)llﬁ— 0,105+JO,29

Tuong tu voi cac 16 dudng day con lai ta co bang tong 3.22
Pién tro va dién khang MBATT véi cac thong so:

Bang 3.21: Thong s6 may bién ap trong tram bién 4p trung tdm

Sdm APy AP, U, |l
Tén tram TBATT U/U; [kV]
[kVA] [kwW] | [kW] | [%] | [%]

TPDH-25000/110 | 25000 | 115/38,5 |29 120 105 | 0,8

2

S, _120.115° 100 10°
SRV 25° 115 00192

dm cb110
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u,%uU° S, 105115 100
X, = n —® = .
1008, U’ 100.25 115°

cb110

=0,42

Bang3.22: Thong sb cac duong day trén khong

- Tiét dién ro Xo Roi Xpi
§ Budng Day ko [ﬁm [mm?]  [Q/km] [Q/km]  [Q] [Q]
c
TBA-NM2 2 12 AC50 065 0382 0578 0,339
NM2-NM3 2 3 AC-25 1,38 0 0,307 0
! NM2-NM1 2 3 AC-25 1,38 0 0,307 0
NM1-NM17 2 4 AC-25 1,38 0 0,409 0
2  TBA-NM5 2 6 AC-25 1,38 0 0,613 0
NM5-NM4 2 3 AC-25 1,38 0 0,307 0
TBA-NM6 2 | 8 AC-35 | 085 | 0403 | 0503 | 0,239
> NM6-NM7 2 9 AC-25 1,38 0 0,92 0
TBA-NM10 2 6 AC-35 085 0403 0378 0,179
NM10-NM11 2 3 AC-25 1,38 0 0,307 0
4 NM10-NM8 2 5 AC-25 1,38 0 0,511 0
NM11-NM9 2 5 AC-25 1,38 0 0,511 0
TBA-NM12 2 2 AC-35 085 0403 01126 0,06
5 NMI12-NM16 2 7 AC-25 1,38 0 0,715 0
NM16-NM15 2 7 AC-25 1,38 0 0,715 0
NM15-NM4 2 4 AC-25 1,38 0 0,409 0
6 | TBA-NM13 2 | 11 | AC0-240 013 | 0,357 | 0,106 | 0,291

3.5.2.4. Tinh dong ngin mach 3 pha d6i xing tai cac diém ngin mach
Trong qua trinh tinh toan ngian mach ta c6 thé coi ngudn co cong suit vo cing
16n va tién hanh tinh toan gan ding trong hé don vi twong d6i co ban. O day ta

chi xét ngan mach 1a 3 pha d6i ximg.
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\ < R . £ U 1
Dong ngan mach trong hé don vi twong doi: I, = ZHT :Z— :
N

N

Dong dién ngin mach trong hé don vi ¢6 tén.: 19 =, . \/§S.Cthb , KA
Dong di¢n ng?fm mach xung kich (iy) duoc tinh nhu sau:iy = Ky . J2 .I(3)N vOl
Ku =1,8
a. Dong ngin mach tai diém N1:
Ta c6: Xyt = 0,222; Zpyr = 0,022+j0,035

Zny = Xuyt+ Zpur = J0,222+0,022+)0,035 = 0,022+)0,257

Lol 1

"z J0,022° +0,257%)

=3,88

2 23,8810 _1 g5kA
J3U, J3.115

® -
™=l

v = K . ~2 19 =1,8.4/2.1,95 = 4,96 kA
b. Dong ng:fm mach tai diém N2:

Zno = Zna + Zs = 0,022+j0,257+ 0,0192 + j0,42= 0,0412 +j0,677
1 1
Ly = =
Zy, /(0,0412° +0,677%)

~1,474

S 100
® =, — =1474—— =2 32kA
N XV /3.36,75

o= Ko . V2 19,=1,8.4/2 .2,32 = 5,91 kA

c. Dong ngan mach tai diém N3:

Tuyén duong day tir TBATT t6i nhém 1:Ta xét truong hop ngan mach tai dau
nha may 2

(Xi nghiép ché tao phuy tung 6-td xe may 2)
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Znza = 2o+ Zpy = 0,0412 +j0,677+0,578+j0,339 = 0,6192+j1,016

1
I - =

1

*N3-nhém1 max Vi

|® =|

N3-nhom1 max — ' *N3-nhém1 max * \/g U
"~ ch35

S

ch

w1 (0,6192% +1,016%)

_ 0,84,ﬂ
J3.36,75

=0,84

=1,32kA

IxkN3-nhom1= Kxk \/E -|(3)N3-nhém1 max—1,8. \/5 1,32= 3,36 kA

Tinh toan twong tu voi cac diém khac ta c6 két qua cho trong bang sau:

Bing 3.23: Dong ngan mach tai diém N3

Ing-i

IxkN3-

Lo Rnai Xnzi | bnzimax | max imax
(kA) | (KA)
TBATT —nhoml | 0,6192 | 1,016 0,84 1,32 3,36
TBATT —nhom 2 | 0,3482 | 0,677 1,31 2,058 | 5,239
TBATT —nhom 3 | 0,5442 | 0,916 0,94 1,477 3,76
TBATT —nhom4 | 0,4192 | 0,856 1,05 1,65 4,2
TBATT —nhom5 | 0,1672 | 0,737 1,32 2,074 5,28
TBATT —NM13 | 0,2612 | 1,022 0,95 1,492 | 3,798

3.5.3. Chon va kiém thiét bi dién cho mang cao ap ciia khu cong nghiép

3.5.3. 1. Chon may cit phia 110 kV

biéu kién chon va kiém tra:

Dién ap dinh muc, kv : Ugnme = Ugmm =110kV

Dong dién lau dai dinh mtrc, A : Tjnmvc = lep =

S

CN

34092

Nt

Dong dién cat dinh muc, KA : Tgmes > Ina= 1,95 KA
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Dong 6n dinh dong, kKA : Tima = I = 4,96 KA

t
\ /’7\ M A d
Dong on dinh nhiét : Ty e d

dm.nh

Chon may cit SFg cao ap loai SB6 do SCHNEIDER ché tao c6 cac thong sb
nhu sau:

Bang 3.24: Thong s cac may cat SB6

. INmax; IN3S: kA
Loai Ui, KV 1 L, A lam.cie KA
kA
SB6 123 2000 315 80 315

May cat c6 dong dinh muc Ig, > 1000A do d6 khong phai kiém tra dong on dinh
nhiét.
3.5.3.2. Chon may bién dong dién (BI) phia 110 kV va 35kV
Piéu kién chon may bién dong:
bién ap dinh mic: Ugmpiii0 = Udmmangt 10 =110KV; Udmpizs = Udmmangss =39KV
Dong di¢n cat dinh mtc: Lingiiio> leni10 =178,94A:; lymprss > lepas = 562,37A
Phu tai th cép: Zoamp1 = Lo =12
Dong 6n dinh dong: Lsaai10> ixkizo =4,96KA ; lsaass > ixas =5,91KA
t

\ /‘1 . A d
Dong 6n dinh nhiét: Ly, .n> |, d
tdm.nh

Véi mang dién trung ap cta khu cong nghiép ta co thé 1dy tqd=0,12s
Cap 35kV ta chon loai may bién dong c6 ma hiéu HKA-36B do EMEK ché tao
gdém 3 cudn thir cap voi :
Cap chinh xac do luong(cudn 1): 0,5

Cap chinh x4c bao vé(cudn 2, cudn 3) : 5P10
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Cép 110kV ta chon loai may bién dong c6 ma hiéu AT-125do EMEK ché tao
gdém 4 cudn thir cap voi :
Cép chinh xac do luong(1):5P20
Cép chinh xac bao v&(cudn 2, cudn 3, cudon 4):5P20
Thong sb ctia cac may bién dong dugc cho trong bang 3.25:

Bang 3.25: Thong sd cac may bién dong

Thong | Ugn l1dm loam | loanniee | loaa | Trong
50 [kV] [A] [Al | [kA/s] | [KA] | luong(kg)
HKA.-

36 20 600 5 25/1 | 50 50
36B

AT-125 | 123 30 600 5 25/1 | 50 850

Kiém tra lai bién dong theo diéu kién on dinh nhiét :

May bién dong HKA-36B:
t

liman=25KA> |, /t 9 =232, /0—112 =0,8kA
dm.nh

May bién dong AT-125:

t
liman=25KA> |, /t =105, /0'—112:0,68kA
dm.nh

May bién dong da chon cling thda man cac di€u kién con lai.Vay ta chon may

bién dong

HKA-36B(cap 35kV) va AT-125(cip 110kV)
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3.5.3.3. Chon may bién dién ap (BU) phia 110 kV va 35kV

Trén thanh cai phia cao ap cia TBATT ta dit may bién dién ap do luong dau
theo
so do:Yo/Yol

Ta chon dugc loai may bién dién ap loai GT1-125 va GTE-30 do EMEK ché
tao co cac thong sb k¥ thuat cho & bang sau:

Bang 3.26: Thong sd cac may bién dién ap

: . Cap chinh
Loai may , Ugmso Ugm thtr Cap chinh )
. Cap dién . . Sém ) Xac
bién dién ) cap cap xac
, ap(kV) (VA) do
ap (kV) (V) bao vé(1)
luomg(1)
GTE-30 36 35//3 | 100//3 | 150 3P 0,5
GT1-125 123 | 110/+/3 | 100//3 | 400 3P 0,5

3.5.3.4. Chon dao cach ly (DCL) phia 110 kV

Piéu kién chon dao cach ly:
Dién ap dinh mutc, kKV : Ugnper = Ugmm =110 KV
Dong dién lau dai dinh mire, A : Igmper > 1y = 178,94 A
Dong 6n dinh dong, KA : igma > ixei = 4,96 KA

t
qd

Dong 6n dinh nhiét, kA : Igman> |

dm.nh
Tra TL [5] ta chon dao céach li dit ngoai troi, ludi dao quay trong mit phang nam

ngang loai 3DP2 do SIEMENS ché tao c6 thong so trong bang 3.27

62



Bang 3.27: Thong s6 dao cach ly 3DP2
Loai Udm, KV lam, A Int, KA IN max, KA
3DP2 123 1250 20 60

DCL c6 dong dinh mirc Igy, > 1000A do d6 khong phai kiém tra dong on dinh
nhiét.

3.5.3.5 Chon chéng sét van phia 110 KV va 35 kV.

Chéng sét van duoc lua chon theo cép dién ap do do6 ta chon loai chéng sét van
do Cooper ché tao loai AZLP501B96d4i vé6i cap 110kV va AZLP501B30 dbi
véi cap 35 kV

c6 thong s6 nhu sau:

Bing 3.30: Thong so cac chong sét van

Loal Udm1 kV Ucpmax 1kV Ud'[ 1kV Uthk 5kv
AZLP501B96 96 126 200 285
AZLP501B30 30 40,5 78 125

3.5.4. Kiém tra cac thiét bi dién phia ha 4p ciia MBATT da chon so bd
3.5.4.1. Kiém tra diy din

Day din la duong day trén khong do trong qué trinh cho so bd ta chon theo diéu
kién phat nong va kiém tra theo diéu kién ton that dién ap cho phép nén ta khong
can kiém tra lai 3.5.4.2.Kiém tra may cit trung ap:

O trén ta chon duge MC trung ap SF6 loai F400 do Schneider ché tao co cac

thong sb
Bang 3.31: Thong s6 may cat F400
_ loan/toan(KA/S
Loai MC | Ugn(KV) | lgm(A) | legam(KA) \ lsaa(KA)
F400 36 630 25 25/1 40
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May cit ciing phai kiém tra theo cac diéu kién nhu voi may cat 110kV(muc
2.6.3)
May cit ta da chon so bo theo diéu kién vé dién ap va dong dién lau dai dinh
mirc nén ta chi can kiém tra lai theo cac diéu kién vé dong cat, dong 6n dinh
dong va 6n dinh nhiét
Véi MC phia ha dp TBATT xét cho diém ngdn mach N2:

Dong dién cit dinh murc, KA : Types =252 Ino = 2,32kA

Dong 6n dinh dong, KA : Igma =40 > iyne = 5,91KA

2 . . n t
Dong 6n dinh nhiét : Ly, n=25kA> 1. /t “ =232, /0_112 =0,8
dmnh

May cat da chon thoa man céc diéu kién ki€ém tra

Nhdn xét:Phia ha 4p TBATT déu sir dung méy cat F400,may cat thoa mén diéu
kién kiém tra v6i diém ngin mach N2 1a diém c6 dong ngan mach 16n nhat phia

35kV nén cling théa man véi cac diém con lai.
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Hinh 3.4: So d6 nguyén Ly mang dién cao 4p ciia khu cong nghiép.
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CHUONG 4.

TINH TOAN BU CONG SUAT PHAN KHANG PE NANG CAO HE SO
CONG SUAT CUA NHA MAY

4.1. Y NGHIA CUA VIEC BU CONG SUAT TRONG NHA MAY

Heé s cong suit cose 1a mot trong céac chi tiéu dé danh gia xi nghiép dung dién
c6 hop 1y va tiét kiém hay khong. Nang cao hé s6 cong suit cose 1a mot chu
trwong lau dai gan lién voi muc dich phat huy hiéu qua cao nhat qua trinh san
xuat, phan phdi va str dung dién nang.

Viéc bu cong sudt phan khang dua lai hiéu qua 13 ning cao dugc hé sb coso,
viéc nang cao hé sd cos s& dua dén cac hiéu qua:

Giam duoc ton that cong suat va ton that dién ning trong mang dién.

Giam ton that dién ap trong mang dién.

Nang cao kha ning truyén tai nang luong dién ciia mang

Tang kha nang phat ciia cac may phat dién.

Céc bién phap bu cong suit phan khang bao gom :

Cac bién phap tu nhién: dua trén viéc st dung hop ly céac thiét bi sin c6 nhu
hop 1y hoa quy trinh san xuét, giam thoi gian chay khong tai cta cac dong co,
thay thé cac dong co thudng xuyén 1am viéc non tai bang cac dong co co cong
suat hop 1y hon.

Bién phap nhan tao: dung céc thiét bi co kha ning sinh cong suat phan

khang bang cach dit cac thiét bi bu nhu ty bu tinh.
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4.2.CAC THIET BI BU TRONG HE THONG CUNG CAP PIEN
4.2.1. Tu tinh di¢n
Nhuge diém :
Rat kho diéu chinh tron.
Tu chi phat ra cong suit phan khang ma khong tiéu thu cong sudt phan
khang
Tu rat nhay cam véi dién ap dit & dau cuc (Cong suat phan khang phat ra
ti 1¢ voi binh phuong dién ap dit & dau cuc).
Dién 4p dau cuc ting qua 10% tu bi nd .
Khi xay ra su ¢ 16n ty rat dé hong.
Uu diém
Khong c6 phan quay nén van hanh quéan li don gian va khong gay tiéng
on.
Gia thanh 1kVA it phu thudc vao tong chi phi d& dang x¢é 1& cac dai luong
bu dat & cac phu tai khac nhau nhan 1am giam dung lugng tu dat ¢ phu tai
Ton that cong suét tac dung trén tu bé (5/1000)kW/kVA .
Tu c6 thé ghép ndi song song hodc ndi tiép dé dap ung véi moi dung
lugng bu ¢ moi cép dién ap tur 0,4 -750KV.
4.2.2.M4y bu dong bd
Uu diém :C6 thé diéu chinh tron céng suit phan khang, c6 thé tiéu thu bt
cong suat phan khang khi hé thong thira cong suat phan khang, cong suat phan
khang phat ra & dau cuc ti 18 bac nhat véi dién ap dat ¢ dau cuec.
Nhuoe diém: Gia thanh dat, c6 phan quay nén gay tiéng 6n, ton hao cong suat
tac dung roi trén may bu dong bo 1a 16n 5%kW/kVA, khong thé 1am viéc & moi
cap dién ap (Chi co tir 10,5 KV tré xudng).
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May nay chi dat ¢ phu tai quan trong va cé dung lugng bu 16n tor SO00KVA

tr¢ len.
4.2.3.Pong co khong dong bd dugc hoa dong b hoa

Khéng kinh té vi:Gia thanh dit ,ton hao céng suat 16n nén chi ding trong
truong hop bat dic di

Qua nhitng phan tich trén ta thay dé dap tng duoc yéu ciu bai toan va nang

cao chat lugng dién ning ta chon phuong phap bu bang tu dién tinh.
4.3.CAC BUOC PUQC TIEN HANH NHU SAU
4.3.1.Xac dinh dung lwgng bu

Phan tinh toan & Chuong I ta da xac dinh duoc hé s6 cong suat trung binh cua
toan nha may 1a cosenm = 0,756, hé s6 cose t6i thiéu do nha nude quy dinh dbi
v6i cac xi nghiép cong nghiép 13 0,85 + 0,95, nhu vy ta phai bu cong suat phan
khang cho nha may dé nang cao hé ) cos®. Do dac diém cua hé théng dién va
diéu kién cho phép cia Nha May ta quyét dinh bu cong suat phan khang dé nang
cao hé sd cos(p nén dén 0,9.
4.3.1.1.Tinh dung lwgng bui tong ciia toan xi nghiép

Cong thue tinh: Qps = Pynm- (1901 - tge,).a
Trong do:
Pinm - Phu tai tac dung tinh todn toan nha may, [kW]
tgo; - Tuong tmg v6i hé s6 cose; trude khi bu, cosp; = 0,756
tgo, - Tuong tmg véi hé s6 cos@, sau khi can bu dé dat gia tri quy dinh(¢ day ta
liy cos@, = 0,9)
o - Hé s6 xét toi kha ning nang cao cos bang phwong phap tu nhién ( o
=0,9+1). Do day la thiét ké méi ta khong xét toi kha ning nay nén chon o = 1.
Co cosp; =0,756 = tgp; = 0,866
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cosp, =0,9 =tgp, =0,484

Theo s liéu bang 1.3 chuong 1 ta c6:
Dung lugng bu cho toan nha may la:
Pinm,zs) = 15974,9 KW = Qpynm = 17299,15-15974,9.0,484 = 9567,3 kVAr
Dung luong bu cho mang 0,38kV cua nha may:

Pinmo,38) = 11942,89 KW = Qpyo3s = 13065,21-11942,89.0,484 = 7284,85 kVAr
Dung luong bu cho mang 6 kV ctia nha may:

Pinme) = 4032 KW = Qyye =4233,94 -4032.0,484 = 2282,45 KVAr
4.3.1.2.Chon thiét bi but va vi tri bu

Vi tri dat thiét bi bizVé nguyeén tac dé co loi nhat vé mat giam ton that dién ap,
ton that dién niang cho d6i twong dung dién 1a dit phan tan cac bo tu bu cho timg
dong co dién, tuy nhién néu dat phan tan s€ khong co g1 vé von dau tu, lép dat
va quan 1y van hanh .Vi vay viéc dit cac thiét bi bu tap trung hay phan tan 1a tiy
thudc vao cau trac hé thdng cung cip dién cua ddi turong, theo kinh nghiém ta
dat cac thiét bi bu o phia ha 4p cta tram bién ap phan xudng tai tii phan phdi, va
& déy ta coi gia tién don vi (d/kVAr) thiét bi bu ha ap 16n khong dang ké so voi
gia tién don vi (d/kVA) ton that dién ning qua may bién ap .

Chon thiét bi bii :Lua chon thiét bi bu 1a cac tu dién tinh.
4.3.1.3.Tinh toan phan phdi dung lwong bu
Cong thtrc phan phéi dung luong bu cho mdt nhanh hinh tia .
Q-Qys

R

Qui = Qi -{ ]th Véi i=1+11

Trong do:
Qui - La cong sudt bu can dit ¢ nhanh thtr i [kVAr]
Qi - La cong suat phan khang cua nhanh thir i d¢a cho [KVATr]
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Q - Latong cong suit phan khang tai cac nat dat bu [kVAr]
Ry - Dién tré tuong duong toan mang.

Ri - Dién tro nhanh thr 1,vo1 R; = ReitRgp;

Rci - Pién trd cia duong day thi i.

Rgi - Dién trd cta tram bién ap ap thu i.

(1 1 1 1 1 1 1 1 1 1 1 jl
Ry=| —F+—+—"+—+—+—+—+—+—+—+—
Rl RZ R3 R4 R5 R6 R7 RS R9 RlO Rll

_1 AP,.U}

Véi tram dat hai may bién ap : Rgi ==.—L—=.10° , mQ
2 S dm
TFFTT
(= =% Rz (= Fs = = Rz = Fe7 Rz
R Rz R R4 Fhs =Y = = Fie =¥ Rz

Ch Gy Ch Chg L, Dl g, Gl L6 Gl Gk Cls L Ll Lhe Gl Ghg Qypllgp Gy Clapy

Hinh 4.1: So dd tu

Bang 4.1:Thong s cong suat phan khang va dién trd clia cac phan xuong(TBA)

Tén Phén QttPX QHZ i B Qi I:QB Cép tr RCép Ri
Xudng [KVArl | [kvAr] | A | [KVA] | [mQ] | TPPTT | [mQ] [MmQ]
Tram bién ap 35/0,4kV
1 2 3 4 5 6 7 8 9
XLPE3
PX luyén B, | 1181,25 | 0,712
2362,5 | 2362,5 x50 0,0252 | 0,3812
gang
B, | 1181,25 | 0,712 | XLPE3
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x50
XLPE3
Bs | 918,75 0,8
x50
PX 10 Martin 1837,5 | 1837,5 0,031 0,431
XLPE3
B; | 918,75 0,8
x50
PX may can XLPE3
, 122424 | 122424 | Bs | 1224,24 0,8 0,0116 | 0,8116
phoi tam x50
XLPE3
PX can nong 2448,49 Beg | 1286,24 i 0,712 -
X
0,4019
Ban Quan 1y va 2572,48 0,0252
. ] XLPE3 2
phong thi 123,99 B; | 1286,24 | 0,8
x50
nghiém
XLPE3
PX can nguoi 2754,55 Bs | 1506,59 | 0,712 -
X
3013,18 0,0232 | 0,3792
PX stra chita co XLPE3
258,63 By | 1506,59 | 0,712
khi x50
XLPE3
PX ton 1530,31 | 1530,31 | Byg | 1530,31 | 0,712 50 0,0116 | 0,7236
X
XLPE3
Tram bom 525 525 | By | 525 1,395 50 0,031 1,426
X
1 2 3 4 5 6 7 8 9
Tram bién ap 35/6kV
PX luyén XLPE3 112,52
1575 1575 | By | 1575 | 1125 0,0252
gang x50 5
XLPE3 112,52
PX can néng 171394 | 17139 | Bg | 1713,9 | 1125 0,0252
x50 5)
XLPE3 189,03
Tram bom 945 945 By 945 189 50 0,031 .
X
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Tu day ta tinh dugc dién trd tuong duong cua nhanh c6 dat tiét bi bu:
R0z =0,074716;R s = 43,3577

Xéc dinh dung lugng bu téi wu cho tirng nhanh

Mang 0,38kV:

Xét 2 tram bién ap B1 va B2 :Q,, 5105, = Q — (Q — sz).%
Trong &6 Q; =2362,5kVAr

Q =13065,21 kVAr

Quy = 7284,85 KVAr

0,074716
\ =2362,5-(13065,21—7284,85).——
Qbu B1&B2 ( ) 0 3812

=1229,54kVAr

o .z 1229,54
Ta chia déu cho 2 tram bién ap ta c6 Q5 = Qpigr = 1229,54

Céc tram khéc tinh toan tuong tu ta co két qua trong bang 6.2

=614,77 kKVAr

Dua vao céac thong s6 tinh toan dung luong can bu cong suat phan khang & trén

ta chon loai tu bu KC2-0,38-50-3Y3 v6i mang 0,38kV va tu bu KC2-6,3-75-2Y1

v6i mang 6kV do Lién X6 san xudt

Bang 4.2: Tinh toan bu cong suat phan khang

Qurealk Qbi Qry S6 Dung luong
Tram N
VAr] | [kVAr] | [KVAr] | Luong bu
Tram bién ap 35/0,4kV
B, 1181,25 | 614,77 50 13 650
B, 1181,25 | 614,77 50 13 650
B; 918,75 | 417,73 50 9 450
B, 918,75 | 417,73 50 9 450
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Bs 122424 | 692,1 50 14 700
Bs 1286,24 | 748,96 50 15 750
B 1286,24 | 748,96 50 15 750
Bs 1506,59 | 937,12 50 19 950
Bo 1506,59 | 937,12 50 19 950
Bio 1530,31 | 933,45 50 19 950
B 525 222,14 50 5 250

Tong 7284.85 150 7500

Tram bién ap 35/6kV

B, 1575 | 823,06 75 11 825
Bs 1713,94 . 962 75 13 975
B 945 497,39 75 7 525

Tong 2282 45 31 2325

4.3.2.Kiém tra lai h€ s0 cong suat ciia nha may

Tong cong suat bl : Qpoas = 7500 KVAr, Qus = 2325 KVAr

bé kiém tra hé s6 cong suat cia nha may ta sir dung cong thirc sau:

Qbx = Pinm- (1901 - t9p,).o

Tadaco:

Qbs = Quoss + Qus= 7500 + 2325 = 9825kV Ar
Pinm=15974,9kW

tgp:=0,866

a=1
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9825

Qs _
15974,9

tgp, =tgp, - = 0,866 — 0,25

Tur day ta tinh duogc:

*T ttnm

= cosg, =0,97
Vay cosp = 0,97>0,9 Thoa man yéu cau dit ra

Ta c6 so d6 ghép ndi tu bu trong cac tram bién ap nhu sau:

Tram 35/0,4kV

b J( > K by b K K K

Téithphan |, ., RS U Ta6i tu phan .
Ta 4ptdma L Tu tu bu cose [ Tu aptdmat | Tu tu bu cos o Tu aptdmat
u aptomat phéi ciia PX 0 p o phéi cia PX p
Tram 35/6kV
n N
4 4
. Téi ti phan , \ . , \ Téi tu phan .
4 MAY cf | Tu tu bu cose| Tumay cat | Tu tu bu cose . Tu may cat
Tumay cat | & cia PX Y phéi ciia PX y

Hinh 4.2 : So do tu bu
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Ta c6 so d6 mang cao ap nha may sau khi bu nhu sau:

ACO-240(1=1Tkm)

ACO-240(1=1Tkm)

} §-

Mas

é 0k é
Phan xudng
10 Martin(2)

Tir tram bién ap

‘ trung gian dén ‘

HKA-36B $38 $38 HKA-36B
®
F400 F400
¥
F400 F400 F400 F400 F400 F400 F400 F400 F400
GTE-30
HKA-36EERY 1 e s $3 4 ¢ i
4
| B } |
} 3DC 3DC 3DC’
F400 orens) - orunso F400 orunso corns cor
o .

2EVA

Q Q
Phan xuong
luyén gang(1)

- 6kV

Phan xuong

16 Martin(2)
~0,38kV

Q Q Q Q
Phan xuong  Phan xuong
luyén gang(1) luyén gang(1)

~0,38kV

2a0000vA

Q Q
Phéan xuong
méy can phoi tim(3)

o. o o [ e RS
Trambom(8)  Tram bom(8) Phén xudng ton(6)
- 6kV - 0,38kV
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Phan xudng
can nong(4)
-0,38kV

Phin xuéng
cin néng(4) - 0.38kV
Ban quin I§ vi
phong thi nghiém(9)

F400

W60V

-6kV

Q Q
Phan xuong
can nong(4)

L

94 6

e w2

A A A A
Q Q Q Q
Phén xuong  Phédn xuong
can ngudi(5)  can ngudi(5)
Phén xuong stra chira co khi(7)



KET LUAN
Trong qua trinh thuc hién dd 4n tot nghiép dudi sy hudng din tan tinh cua
thay gido thac sy Nguyén Poan Phong bang viéc két hop gitra viéc di thuc té va
trén sach vo em da hoc tap duoc nhiéu kién thic gitp ich cho ban dd an duge
hoan thanh dung thoi han.
Db an di giai quyét duoc nhimg van dé sau:
- Xac dinh phu tai tinh toan ctia khu cong nghiép.
- Thiét ké mang cao ap cho khu cong nghiép

- Tinh toan bu cong suat phan khang ciia nha may

Do thoi gian thyc hién con han ché cung voi kién thuc tai lidu thong tin co
han, nén d6 an nay khong tranh khoi nhiing thiéu sot. Em rat mong nhan dugc su
dong gop y kién cua cac thay co trong khoa Dién- Pién Tir VA cic ban dong
nghiép dé ban d6 an dugc hoan thién hon.

Em xin chan thanh cdm on t&i Th.S Nguyén Poan Phong nguoi da truc tiép tan
tinh huéng dan va tao diéu kién gitip em hoan thanh db 4n nay. Em xin cam on

cac thay c6 gido trong khoa dién.



PHU LUC

PL1.Chu thich cac tir viét tit trong d6 an
PTTT — Phu tai tinh toan
PXSCCK — Phan xudng sura chira co khi
BDPT - Biéu d6 phu tai dién
TBA — Tram bién ap
TBATT — Tram bién ap trung tim
TPPTT — Tram phan phdi trung tam

NM1 - Xi nghiép ché tao phuy ting 6-td xe may 1
NM2 - Xi nghiép ché tao phy ting 6-td xe may 2
NM3 - Nha may san xuat tim lop



NM4 - Nha may san xuit éng thép

NM5 - Nha may ché tao bom néng nghiép
NM6 - Nha may ché tao thiét bi dién co
NM7 - Xudng 1ap rap va sira chita co khi
NM8 - Nha may san xuit d nhua

NM9 - Nha may gidy 1

NM10 - Nha may gidy 2

NM11 - Nha may gidy 3

NM1 2- Xi nghiép san xuat dong ho

NM1 3- Nha may san xuat két ciu thép
NM1 4- Xuong ché bién go 1

NM1 5- Xuong ché bién go 2

NM1 6- Nha may ché tao may cong cu

BQL - Khu giao dich van phong

MC - May cat

CSV — Chdng sét van
MBA — M4y bién ap
PX — Phan xudng

TBATTKCN — Tram bién ap trung tdm cua khu cong nghiép
TBAPX - Tram bién ap phan xudng

PX1 - Phan xudng luyén gang
PX2 - PX 10 Martin



PX3 - PX may can phdi tdm

PX4 - PX can nong

PX5 - PX can ngudi

PX6 - PX ton

PX7 - PX stra chira co khi

PX8 - Tram bom

BQL&PTN - Ban Quan ly va phong thi nghiém nghiém
TPP — Tu phéan phbi

TDL — Tt dong luc
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