LOI MO DAU

Trong su nghiép cong nghiép hoa hién dai héa dat nuéc hién nay thi
nganh Cong nghiép Dién nang da thuc su tré thanh mot nganh cong nghi¢p
mili nhon, va vai trd ciia nd ddi vdi cac nganh cong nghiép khac ngay cang
dugc khang dinh. C6 thé noi, phat trién cong nghiép, ddy manh cong cudc ddi
moi dat nude di gan lién véi su phat trién ciia nganh céng nghiép Dién nang.

Khi xay dung mot nha may mai, mot khu cong nghi€p mdi hay mot
khu dan cu méi...thi viéc dau tién phai tinh dén 1a xay dung mot hé théng
cung cép dién dé phuc vu cho nhu cau san xuét va sinh hoat cho khu vuc do.

Trong cong cudc cong nghi¢p hda, hién dai hda, nganh cong nghiép
nudc ta dang ngay mét khoi sic, cac nha may, xi nghiép khong ngimg duoc
xay dung. Gén lién voi cac cong trinh d6 1a hé thdng cung cap dién duoc thiét
ké va xay dung. Xuét phat tir yéu cau thuc té do, cing vé6i nhitng kién thic
duoc hoc tai Trudng Pai hoc dan 1ap Hai Phong, em dd nhan duoc dé tai tot
nghiép: Cung cép dién cho Xi nghiép co khi Hong Tuin.

Ngoai phan mo dau va phan két luan d6 an ctia em gém 4 chuong :
Chuwong 1: Giéi thiéu chung vé nha may
Chuong 2: Xac dinh phu tai tinh toan cac phan xuwdéng va toan nha may
Chuwong 3: Thiét ké mang cao 4p cho nha may va mang dién ha ap cho
phan xudéng stra chira co’ khi
Chuong 4: Tinh toan bu cong suat phan khang va thiét ké hé thong chiéu
sang

Trong qué trinh 1am d an do kién thirc va kinh nghiém con han ché
nén ban d6 an nay khong tranh khoi nhiing thiéu sé6t. Vi vy em rat mong
nhan duoc nhitmg déng gop quy bau va sy chi bao cua cac thiy cd gido bd

sung cho d6 an cta em dugc hoan thién hon.



Cubi cing em xin chan thanh cam on su hudng din nhiét tinh cua thay
ThS.Nguyén Poan Phong d huéng dan va gitip d& em trong qua trinh thuc
hién va hoan thanh dd an nay.

Hai Phong, thang T nam 2014

Sinh vién thuc hi¢én

DPinh Chinh Binh



CHUONG 1.

GIOI THIEU CHUNG VE NHA MAY

1.1. LOAI NGANH NGHE, QUY MO NHA MAY

Xi nghiép co khi Hong Tuan 1a xi nghiép chuy@n san xuét cac loai may
cong cy, phuc vu cho nhu cau cua dia phuong, cac ving 1an cén va xuat khau.
Toan bd khuén vién nha may réng gan 20.000 m?, nim & phia Nam Cau Kién
huyén Thuy Nguyén TP Hai Phong. Pay 1a mét xi nghiép 16n véi tong cong
suat hon 9000 kW bao gdm 9 phan xudng, lam viéc 3 ca.

Nhu chiing ta di biét, nganh co khi 13 mét nganh san xuét hét sirc quan
trong, déng vai trd then chét trong nén kinh t& quéc dan. Kinh té cang phat
trién thi nhu cau cling nhu yéu cau vé chat luong véi cac may moéc co khi
cang ting. V&i nhiém vu 12 nha may ché tao ra cac loai may cong cu, dong vai
tro rat quan trong dbi véi linh vuc san xuat cong nghiép. Do tdm quan trong
ctia nha may nhu vay, nén khi thiét ké cung cap dién, viéc cap dién on dinh
lién tuc duoc dit 18n hang dau, doi hoi do tin cdy cip dién cao nhét. Trong
pham vi nha mdy, cac phan xuong tuy theo vai tro va quy trinh cong nghé,
duoc xép vao loai hd tiéu thu: cac phan xudng quan trong nim trong diy
chuyén san xuat khép kin, cac phan xudng phu, bd phan hanh chinh. ..

Nang luong dién cung cip cho nha may duoc 14y tir hé théng ludi dién
qudc gia théng qua tram bién ap 110kV E2.11 - Thay Nguyén 2 céch Xi
nghiép khoang 15km. Vé phu tai dién: do san xudt theo day chuyén, nén hé
théng phu tai cia nha may phéan b tuong dbi tap trung, da sb phu tai ctia nha
may la cadc dong co dién, cb cép dién ap chu yéu 12 0,4 kV: c6 mot sd it thiét
bi cong suat 16n: 10 nhiét, cac dong co cobng sudt 1on ... Tuwong &tng Vi qui
trinh va to chac san xuat, thoi gian st dung céng suit cuc dai cua nha may
Tmax=5000 gio.



Trong chién luoc san xuat va phat trién, nha may s& thudng xuyén nang
clp, cai tién qui trinh k¥ thuat, cling nhu linh hoat chuyén sang san xuét ca
cac san pham pht hop véi nhu cau cta nén kinh té. Do viy, trong qué trinh
thiét ké cung cap dién, s& ¢ su chl y dén yéu td phat trién, mé rong trong

tuong lai gan 2-3 nam ciing nhur 5-10 nim cua nha may.

Tir hé thong diép dén

I 6

Hinh 1.1- So 6 mat bang nha may



Bang 1.1- Danh sach cac phan xudng va nha lam viéc trong nha may

S6 trén Cong suat dit
miit bing Tén phan xuwdéng oW
1 Phan xuodng co khi chinh 1200
2 Phan xudng lap rap 800
3 Phéan xuong stra chira co khi Theo tinh toan
4 Phan xuong rén 600
5 Phan xuong duc 400
6 B6 phan nén ép 450
7 Phén xudng két cau kim loai 230
8 Vin phong va phong thiét ké 80
9 Tram bom 130
10 Chiéu sang phan xuéng Theo tinh toan
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Bang 1.2-Danh sach thiét bi phan xudng sira chita co khi

TT Tén thiét bi S6 | Nhin hi¢u PPM (kW)
lrgng 1May | Toan b
1 2 3 4 5 6
B¢ phan may
1 | May tién ren 1 1616 4.5 4.5
2 | May tién ty dong 3 TD-IM 5,1 15,3
3 | May tién tuy dong 2 2A-62 14,0 28,0
4 | May tién tuy dong 2 1615M 5,6 11,2
5 | May tién tuy dong 1 1615M 2,2 2,2
6 | May tién Revon ve 1 IA-18 1,7 1,7
7 | May phay van nang 2 678M 3,4 6,8
8 | May phay ngang 1 678M 1,8 1,8
9 | May phay ding 2 6H82 14,0 28,0
10 | May phay ding 1 6H-12R 7,0 7,0
11 | May mai 1 - 2,2 2,2
12 | May bap ngang 2 7A35 9,0 18,0
13 | May xoc 3 S3A 8,4 25,2
14 | May xoc 1 7417 2,8 2,8
15 | May khoan van nang 1 Al135 45 4.5
16 | May doa ngang 1 2613 4,5 4,5
17 | May khoan hudng tdm 1 4522 1,7 1,7
18 | M4y mai phang 2 CK-371 9,0 18,0
19 | May mai tron 1 3153M 5,6 5,6
20 | May mai trong 1 3A24 2,8 2,8
21 | May mai dao cat got 1 3628 2,8 2,80
22 | May mai sic van ning 1 3A-64 0,65 0,65
23 | May khoan ban 2 HC-12A 0,65 1,30
24 | May ép kiéu truc khuyu | 1 K113 1,70 1,70




25 | TAm cir (danh dau) 1 - - -
26 | Tam kiém tra 1 - - -
27 | May mai phé 1 3M364 3,00 3,00
28 | Cua tay 1 - 1,35 1,35
29 | Cua may 1 872 1,70 1,70
30 | Ban thg nguoi 7 - - -
B0 phan nhiét luyén
31 |Lo dién kiéu budng 1 H-30 30 30
32 | Lo dién kiéu dimg 1 S-25 25 25
33 | Lo dién kiéu bé 1 B-20 30 30
34 | Bé dién phan 1 PB21 10 10
35 | Thiét bi phun cat 1 331 - -
36 | Thung x01 rira 1 - - -
37 | Thung toi 1 - - -
38 | May nen 2 - - -
39 | TAm kiém tra 1 - - -
40 | Tu diéu khién 10 dién 1 - - -
41 | Bé toi 1 - - -
42 | Bé chua 1 - - -
B¢ phéan sira chira

43 | May tién ren 2 K620 10,0 20,0
44 | May tién ren 1 1A-62 7,0 7,0
45 | May tién ren 1 1616 45 4,5
46 | May phay ngang 1 6P80G 2,8 2,8
47 | May phay van nang 1 678 2,8 2,8
48 | May phay rang 1 5D32 2,8 2,8
49 | May xoc 1 7417 2,8 2,8
50 | May bao ngang 2 - 7,6 15,2
51 | May mai tron 1 - 7,0 7,0
52 | May khoan dung 1 - 1,8 1,8




53 | Bla khi nén 1 PB-412 10,0 10
54 | Quat 1 - 3,2 3,2
55 | Lo tang di¢n 1 - - -
56 | Thung toi 1 - - -
57 | Bién ap han 1 CTE24 12,5 12,5
58 | May mai phé 1 3T-634 3,2 3,2
59 | Khoan dién 1 P-54 0,6 0,6
60 | May cat 1 872 1,7 1,7
61 | TAm cit (danh dau) 1 - - -
62 | Thung x6i rira 1 - - -
63 | Ban tho ngudi 3 - - -
64 | Gia kho 5 - - -
B¢ phéan sira chira dién

65 | Ban ngudi 3 - 0,50 1,50
66 | May cudn day 1 - 0,50 0,50
67 | Ban thi nghiém 1 - 15,00 15,00
68 | Bé tAm c6 ddt nong 1 - 4,00 4,00
69 | Tu say 1 - 0,85 0,85
70 | Khoan ban 1 HC-12A 0,65 0,65

Du kién trong tuong lai nha may sé& dugc mo rong va duoc thay thé, lip

dat thiét bi may moc hién dai hon. Ping vé mit cung cap dién thi viéc thiét

ké cap dién phai dam bao su gia tang phu tai trong tuong lai vé mat k¥ thuat

va vé mat kinh té, phai dé ra phuong an cdp dién sao cho khong giy qua tai

sau vai ndm san xuat cling nhu khong dé qua du thua dung lugng ma sau

nhiéu nim nha may van chua khai thac hét dung luong cong suat dy trir dan

dén lang phi.




1.2. QUY TRINH CONG NGHE SAN XUAT CUA NGHA MAY

Theo quy trinh trang bi dién va quy trinh cong nghé san suat cua nha may
thi viéc ngimg cung cip dién s& anh huong dén chat luong san pham, ning
suit ctia nha may.

Dan dén thiét hai vé kinh té. Do d6 ta xép nha may vao ho tiéu thyu dién

loai 2

1.3. GIOI THIEU PHU TAI CUA TOAN NHA MAY
1.3.1.Céc diic diém ciia phu tii dién
- Phu tai dién trong nha may cdng nghiép c6 thé phan l1am 2 loai tai:

+ Phu tai dong luc

+ Phu tai chiéu séng
- Phu tai dong luc va chiéu sang thuong lam viéc & tan s6 dai han, dién ap
yéu cau tryc tiép toi thiét bi 1a 380/220 & tan sb cong nghiép f=50Hz
1.3.2.Cac yéu céu vé cung cap dién ciia nha may

Vi xi nghiép c6 quy mo tuong d6i l6n, ning suat, chat luong san pham

ctia Xi nghiép cé anh hudng téi sy phét trién caa cc nha may san xuat co khi
khac co lién quan, vay nhom phu tai trong nha may dugc danh gia la ho phu

tai loai 2, vi vay yéu cau cung cap dién phai duoc dam bao lién tuc.
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CHUONG 2.

XAC PINH PHU TAI TINH TOAN
CAC PHAN XUONG VA TOAN NHA MAY

2.1. PAT VAN PE

Phu tai tinh toan 1a phu tai gia thiét 1au dai khéng ddi, tuong duong véi
phu tai thyuc té (bién doi) vé mat hiéu qua phat nhiét hodc mirc d6 huy hoai
cach dién. Noi cach khac, phu tai tinh toan ciing dot nong thiét bi 1én dén
nhiét do tuong tu nhu phu tai thuc té gay ra, vi vay chon cac thiét bi theo phu
tai tinh toan s& dam bao an toan cho thiét bi v& mit phat néng.
Phu tai tinh toan (PTTT), duoc st dung dé lua chon va kiém tra cac thiét bi
trong hé théng cung cip dién nhu: may bién 4p, diy dan, cac thiét bi dong cit,
bao vé... PTTT con duoc dung dé tinh toan ton that cong suat, ton that dién
ning, tén that dién 4p, lua chon dung luong bul cong suat phan khang... PTTT
phu thudc vao nhiéu yéu t6 nhur: cong suat, sd luong, ché d6 lam viéc cua céc
thiét bi dién, trinh d6 va phuong thirc van hanh hé théng... Néu PTTT xac
dinh duoc nho hon phu tai thuc té thi s& 1am giam tudi tho cua thiét bi dién,
co kha nang dan dén chay no... Nguoc lai, cac thiét bi dugc chon néu du thira
cong suat s& lam & dong vén dau tu, gia ting ton that... Ciing vi vay, di c6
nhiéu cong trinh nghién ctru vé phuong phép xac dinh PTTT, song cho dén
nay van chua c6 dugc phuong phap nao that hoan thién. Nhitng phuong phap
c6 két qua du tin cdy thi lai qué phirc tap, khéi luong tinh todn va cac thong
tin ban dau doi hoi qua 16n va nguoc lai. Cé thé dua ra day mét sé phuong
phép thudng st dung nhiéu hon ca dé xac dinh PTTT khi quy hoach va thiét

ké hé thong cung cap dién.
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- Phwong phdp xdc dinh phu tdi tinh todn (PTTT) theo céng sudt ddit va
hé s6 nhu cau K

(2-1)
Trong do6 :
K.- hé s6 nhu cau, tra trong so tay k¥ thuat.
P4 - cong suat dat cua thiét bj hodc nhom thiét bi, trong tinh toan
c6 thé xem gan ding P + =Pam (KW).
- Phwong phdp xdc dinh PTTT theo hinh ddng cuia do thi phu tdi va
cong sudt trung binh
(2-2)
Trong do:
K, -hé s6 hinh dang ctia d6 thi phu tai, tra trong so tay ki thuét .

P, - cong suat trung binh ctia thiét bi hodc nhém thiét bi (KW).

]P(t)dt

P :0 = —
tb i

- Phuong phdp xdc dinh PTTT theo cong sudt trung binh va dé léch ciia
do thi phu tai khoi gid tri trung binh
P.=P, tBo (2-3)
Trong d6 :
P, -cong suat trung binh ctia thiét bi hodc nhom thiét bi (kW)
o -do 1éch cua d6 thi phu tai khoi gia tri trung binh
B-hé s6 tén xa clla ©

- Phuong phdp xdc dinh PTTT theo cong sudt trung binh va hé sé cuc
dai

Py = Kpax-Keg-P

dm

(2-4)
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Trong dé6 :

P, -cong suat dinh mrc cua thiét bi hodc nhom thiét bi (KW).

d

k. . -hé s6 cuc dai, tra trong ) tay ki thuat theo quan hé :
Koo=f(N, Ky)

k,-hé s6 sir dung, tra trong so tay ki thuat .

N, -so thiét bj dung dién hiéu qua .

- Phwong phdp xdc dinh PTTT theo sudt tiéu hao dién ning cho mot
don vi san pham

a,.M
p, =02
tt T

max

(2-5)

Trong do :
a,-sudt chi phi dién nang cho mot don vi san pham (kKWh/dvsp).
M-sb san pham san xuat duoc trong mot nam.
T, .. -thdi gian str dung cong suét 16n nhat (h)
Phuong phép nay thudong dugc ding dé xac dinh PTTT cho ciac XNCN ¢6 sb
phu tai it, san xuét tuong d6i on dinh.
- Phuong phap xdc dinh PTTT theo sudt trang bi dién trén don vi dién
tich
pu=PoF (2-6)
Trong do:
Po-sudt trang bi dién trén mot don vi dién tich (W/m?).
F -dién tich bé tri thiét bi (m?).

- Phwong phdp tinh truc tiép

Trong cac phuong phap trén, 3 phuong phap: 1,5&6 1a dua trén kinh
nghiém thiét ké va van hanh dé xac dinh PTTT nén chi cho két qua gan ding.

Tuy nhién, ching kha don gian va tién lgi. Cac phuong phép con lai xay dung
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trén co s ly thuyét xac suét thong ké, co xét dén nhiéu yéu t6. Do d6 c6 két

qua chinh x4c hon, nhung khéi lwong tinh toan 16n va phirc tap.

- Vi phan xudng stra chita co khi, ta dd biét vi tri, cong suat dat va ché
d6 1am viéc cua timg thiét bi trong phan xudng. Nén khi tinh toan phu tai
dong luc cua phan xuong cé thé sir dung phuong phap xac dinh PTTT theo
cong suit trung binh va hé s6 cuc dai. Cac phan xudng con lai, do chi biét
dién tich va cong suét dat cia nd, nén dé xac dinh phu tai dong luc cua cac
phén xudng nay, ta ap dung phuong phap tinh theo cong suat dit va hé sd nhu
cau. Phu tai chiéu sang ctia cac phan xudng dugc xac dinh theo phuong phap

suat chiéu sang trén mot don vi dién tich san xuat.

2.2. XAC PINH PHU TAI TiNH TOAN CUA PHAN XUONG SUA
CHUA CO KHI

Phéan xuéng sitra chita co khi 1a phan xuéng sta chira s6 3 trong so do
mit bang nha may. Phan xuong c6 dién tich bd tri thiét bi 13 75x44(m?).
Trong phan xuodng cd 70 thiét bi, cong suat cua cac thiét bi rat khac nhau,
thiét bi c6 cong suat 16n nhat 1a 30kW (1o dién), song ciing c6 nhiing thiét bi
c6 cong sudt rat nho (0,5kW). Phan 16n céc thiét bi c6 ché d6 lam viéc dai
han, chi c6 may bién ap han (s6 57) 13 c6 ché d6 ngin han lap lai. Nhitng dic
diém nay can duogc quan tdm khi phan nhém phu tai, xadc dinh PTTT va lua
chon phuong 4n thiét ké cung cap dién cho phan xudng.

2.2.1. Phwong phap xac dinh PTTT theo cong suit trung binh Ptb va
kmax (con goi 13 phuong phap sb thiét bi dung dién hiéu qua Nhq)
Theo phuong phap nay, PTTT duogc xac dinh theo biéu thic:

n

I:)tt: kmax'ksd'z Pdmi (2'7)

i=1

Trong d6 :
P

n - so thiét bi trong nhém.

- cong suét dinh muc cua thiét bi thtr i trong nhom .

dmi

14



K, - hé sd str dung, tra trong s tay ki thuat.
Néu k, sai khac nhau nhiéu thi x4c dinh gia tri trung binh:

n

Z ksdi 'Pdmi

_i=1
de - n

Z I:‘dmi

i=1
K._.- hé sb cuc dai, tra trong sb tay ki thuat theo quan hé:
kmax:f(r]hq 1 ksd)

Ny,

- 56 thiét bi dung dién hiéu qua.

S4 thiét bi dung dién hiéu qua npq la s6 thiét b ¢6 cung cong Sut, cung
ché d6 lam viéc, gay ra mot hi€u qua phat nhiét (hodc mic do huy hoai cach
dién) dung bang phu tai thuc té (c6 cong suat va ché do lam viéc khac
nhau...) gdy ra trong qua trinh lam viéc, Nyq duoc xac dinh bang biéu thirc

tdng quat sau:

(1am tron sd) (2-8)

(O Pu)?
Nhg = R

Y (P’

i=1

Trong do:
P, -cong sut danh dinh cua thiét bi thir i trong nhom.
n -sb thiét bi cé trong nhém.
Khi n 16n thi viéc xac dinh nyq theo biéu thirc trén khé phire tap, nén cé

thé xac dinh n,, theo cac phuong phap gan ding, voi sai s6 tinh toan ndm

trong khoang < +10%.

)
a) Truong hop m=—901 <3 v3 k >0,4 thin, =n.

dmmin
Chu y, néu trong nhdm c6 n, thiét bi ma tong cong suat cua ching khong 16n
hon 5% tong cong suat ciia ca nhom thi :

15



n,=n-n,
Trong do:

P iima -CONE suat danh dinh cua thiét bj co cong suét 16n nhat trong
nhom.

P o, -CONE suat danh dinh cta thiét bi c6 cong suat nhé nhat trong
nhom.

b) Truong hop m>3 vak4>0,2

n,,sé€ duoc xac dinh theo biéu thc:

n

2'2 I:)ddi
1
Npg=—"—"—25N
q
Pdd max

c¢) Khi khong dp dung duoc cdc truong hop trén, viéc xdac dinh n,, phai duoc
tién hanh theo trinh tu:

Truée hét tinh : n.= - il
n P
Trong do:
n — sb thiét bi trong nhém.
n, - sb thiét bi c6 cong suat khong nhé hon mot nira céng suat clia thiét
bi ¢6 cong suat 16n nhét.
P va P,: tong cong suét cua n va n, thiét bi.
Sau khi tinh dugc n« va Px, tra s6 tay ki thuat ta tim duoc:
n hq*:f(n*’ P.)
Tu do, tinh duogc nyq theo cong thire ;

Mg = NN
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Khi x4c dinh duoc phu tai tinh toan theo phuong phap sd thiét bi dung dién
hi€u qua nyq, trong mot s6 trudong hop cu thé ¢ thé dung cac cong thirc gan
ding sau:

Néun<3 van,<4

PTTT duoc tinh theo cong thirc:
n
Py= Z Pai
1

e Néun>3vang,<4

PTTT dugc tinh theo cong thirc:
n
Py= Z kpti Paai
1

e Néun>300vaky>0,5
PTTT dugc tinh theo cong thirc:

n
P tt = 1, OSde z Pddl
1

o Dbi v6i thiét bj c6 db thi phu tai bing phing (cac may
bom, quat nén khi...), PTTT ¢ thé ldy bing phu tai
trung binh:

n
Ptt: Ptb = ksd-Z Pddi
1

e Néu trong mang c6 cic thiét bi mot pha can phai phan
phdi déu cac thiét bi cho ba pha ctia mang, trude khi
xéac dinh npq, phai qui dbi cong suét cta cac phu tai mot
pha vé ba pha tuong duong;

- Néu cac thiét bi mot pha du vao dién p pha:

P =3P

*" phamax

17



- Néu céc thiét bi mot pha dau vao dién 4p day:
P qd = \/é'Ppha max

2.2.2. Trinh ty xac dinh PTTT theo phwong phap Py, va K
a) Phdn nhém phu tdai .

Trong mdi phan xudng, thuong cé nhiéu thiét bi co cong suat va ché do
lam viéc rat khac nhau, mudn xac dinh PTTT duoc chinh xéc can phai phan
nhom thiét bi dién. Viéc phan nhém thiét bi dién can phai tuan theo nguyén
tic sau:

1) Cac thiét bi trong ciing mot nhém nén & gan nhau dé giam di chiéu
dai duong day ha ap, nho vay c6 thé tiét kiém dugc von dau tu va ton that trén
cac duong day ha 4p trong phan xudng.

2) Ché d6 lam viéc cua cac thiét bi trong cling mot nhém nén gidng
nhau dé viéc xac dinh PTTT duoc chinh xac hon va thuan loi cho viéc lua
chon phuong thtrc cung cp dién cho nhém.

3) Tong cong suit cac nhém nén xap xi nhau dé giam ching loai ti
dong luc can dung trong phan xudng va toan nha may. S6 thiét bi trong cling
nhém ciing khéng nén qua nhiéu béi vi sé dau ra cta ti dong luc thuong
trong khoang (8+12)

Tuy nhién, thuong thi rat khé thoa méin cung mot lac ca 3 nguyén tic
trén, do vay, nguoi thiét ké can phai lua chon cach phan nhém sao cho hop ly
nhat.

Dua theo nguyén tic phan nhém phu tai dién d& néu ¢ trén, va cin clr
vao vi tri, cong suét cta cac thiét bi bd tri trén mat br?mg phan xuodng, co thé
chia céc thiét bi trong phan xuéng stra chita co khi thanh 6 nhém. Két qua

phan nhom phu tai dién dugc trinh bay trong bang 2.1
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Bang 2.1-Tong hop két qua phan nhém phu tai dién.

N p sO KY HIEU P dm (kW)
TT TEN THIET BI LoNG | TR e roan b | e ()
1 2 3 4 5 6 7
Nhom I
1 | May tién ren 1 1 4.5 4.5 11,4
2 | May tién tu dong 3 2 51 15,3 3x12,91
3 | May tién ty dong 2 3 14,0 28,0 2x35,45
4 | May tién tu dong 2 4 5,6 11,2 2x14,18
5 | May tién ty dong 1 5 2,2 2,2 5,57
6 | May xoc 3 13 8,4 25,2 3x21,27
7 | May xoc 1 14 2,8 2,8 7,09
8 | May bao ngang 2 12 9,0 18,0 2x22,79
Cong nhom I 15 107,2 271,46
Nhom 11
1 | May tién révon ve 1 6 1,70 1,70 4,30
2 | May phay van nang 1 7 3,40 3,40 8,61
3 | May phay ngang 1 8 1,80 1,80 4,56
4 | May phay ding 2 9 14,00 28,00 2x35,45
5 | May phay dung 1 10 7,00 7,00 17,73
6 | May doa ngang 1 16 4.50 450 11,40
7 | May khoan hudng tam 1 17 1,70 1,70 4,30
8 | May mai phing 2 18 18,00 36,00 2x45,58
9 | May mai tron 1 19 5,60 5,60 14,18
10 | Méy mai trong 1 20 2,80 2,80 7,09
11 | Cua tay 1 28 1,35 1,35 3,42
12 | Cua may 1 29 1,70 1,70 4,30
Cong nhom 11 14 95,55 241,96
Nhom 111
1 | May mai dao cit got 1 21 2,80 2,80 7,09
2 | M4y mai sic van ning 1 22 0,65 0,65 1,65
3 | May khoan ban 23 0,65 1,30 2x1,65

19




4 | May ép kiéu truc khuyu 1 24 1,70 1,70 4,30
5 | May mai pha 1 27 3,00 3,00 7,60
6 |Cuatay 1 28 1,35 1,35 3,42
7/ | May phay van nang 1 7 3,40 3,40 8,61
8 | May mai 1 11 2,20 2,20 5,57
9 | May khoan van nang 1 15 450 4.50 11,40
Cong nhom II1 10 20,90 52,93
Nhom 1V
1 | Lo dién kiéu budng 1 31 30 30 75,97
2 | Lo dién kiéu dimg 1 32 25 25 63,31
3 | Lo dién kiéu bé 1 33 30 30 75,97
4 | Bé dién phan 1 34 10 10 25,32
Cong nhom 1V 4 95 240,57
Nhom V
1 | May tién ren 2 43 10,0 20,0 2x25,32
2 | May tién ren 1 44 7,0 7,0 17,73
3 | May tién ren 1 45 4.5 4.5 11,40
4 | May phay ngang 1 46 2,8 2,8 7,09
5 | May phay van nang 1 47 2,8 2,8 7,09
6 | May phay rang 1 48 2,8 2,8 7,09
7 | May xoc 1 49 2,8 2,8 7,09
8 | May bao ngang 2 50 7,6 15,2 2x19,25
9 | May mai tron 1 51 7,0 7,0 17,73
10 | May khoan ding 1 52 1,8 1,8 4,56
11 | Bua khi nén 1 53 10,0 10,0 25,32
12 | Quat 1 54 3,2 3,2 8,10
13 | Bién 4p han 1 57 12,5 12,5 31,65
14 | May mai pha 1 58 3,2 3,2 8,10
15 | Khoan dién 1 59 0,6 0,6 1,52
16 | May ct 1 60 1,7 1,7 4,30
Cong nhom V 18 97,9 24791
Nhom VI
1 | Ban ngudi 65 0,50 1,50 3x1,27
2 | Méy cudn day 1 66 0,50 0,50 1,27
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3 | Ban thi nghiém 1 67 15,00 | 15,00 37,98
4 | Bé tam c6 dot néng 1 68 4,00 4,00 10,13
5 | Tuasdy 1 69 0,85 0,85 2,15
6 | Khoan ban 1 70 0,65 0,65 1,65

Cong nhom VI 8 22,5 56,98

b) Xac dinh PTTT cua cdc nhom phu tai -

1) Tinh todn cho nhém |

Tinh I, cho céc thiét bi:

Déi v6i phan xudng sira chita co khi thi hé sb cosp =0,6.Tlr d6 ta c6 thé
tinh duoc Iy, cua ting thiét bi théng qua cong suit cta ching .

- May tién ren c6 cong suat 1a 4,5k W, dién 4p ngudn 1a 380V.

B Pim _ 4,5.10°
" V3.cos@.U 3.0,6.380

L = 11,40 (A)

Tuong tu cho cac thiét bi con lai, ta thu duoc gia tri dong dién dinh

muc & bang trén

Bang 2.2-Danh sach cac thiét bi thuoc nhom I

A ) P, (KW)
TT | TEN THIET BI LUSQNG TIR%SIN'%ET . 1 1,A)
' BANG. 1 may | Toan bo
1 2 3 4 5 6 7
Nhom 1
1 | May tién ren 1 1 4,5 4,5 11,4
2 | May tién tu dong 3 2 51 15,3 3x12,91
3 | May tién tu dong 2 3 14,0 28,0 2x35,45
4 | May tién tu dong 2 4 5,6 11,2 2x14,18
5 | May tién tu dong 1 5 2,2 2,2 5,97
6 | May xoc 3 13 8,4 25,2 3x21,27
7 | May xoc 1 14 2,8 2,8 7,09
8 | May bao ngang 2 12 9,0 18,0 2X22,79
Cong nhom I 15 107,2 271,46
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Véi nhom may nay, & phan xudng stra chira co khi, co:
Kyy=0,15&cosp=0,6

(Tra trong bang PL1.1-Thiét ké cap dién -trang 253)

Taco:

Téng sb thiét bi trong nhém I la n = 15
A A A s s A A 1 A A . B , N
Tong so6 thiét bi cé cong suat > > cong suat danh dinh max ctia nhém la
n,=7

N _ T _o47
15

Y
n
%: 14.2+9.2+8,4.3 066

P, =
107,2

Tra bang PL1.5(TL1) tim dugc npg«=0,81
S6 thiét bi dung dién hiéu qua:
Npg=NpeN =0,81.15=12,15 (lay n,,=12)
Tra bang PL1.6(TL1) v6i k 4=0,15&n,,, =12 ta tim dugc k., =1,96

PTTT cua nhom I:

Pe = Kyyax Ksq- Pam = 0,15.1,96.107,2 = 31,52
Qi = Py tge = 31,52.1,33 = 41,92(kVAr)

S = 2 = 2222 _ 5 530kvA)
“ cosp 06
Sw 52,53
= = 79,81(A)

[, = —
“TUV3 03843
Ian = Kkdmax T It — Ksd- lammax
Ign = 5.35,45+ (79,81 — 0,15.35,45) = 251,74
Trong do:
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g - dONg dién khoi dong cua thiét bi c6 dong dién 16n nhat trong

nhom.

2) Tinh toan cho nhom 11

Bang 2.3-Danh sach céc thiét bj thudc nhom 11

~ . SO KY HIEU P am (kW)

TT TEN THIET BI LUONG TRENMAT [0 ay | Toan bd 1. (A)

1 2 3 4 5 6 7
Nhom 11
1 | May tién révon ve 1 6 1,70 1,70 4.30
2 | May phay van nang 1 7 3,40 3,40 8,61
3 | May phay ngang 1 8 1,80 1,80 4,56
4 | May phay dung 2 9 14,00 28,00 2%35,45
5 | May phay dung 1 10 7,00 7,00 17,73
6 | May doa ngang 1 16 450 450 11,40
7 | May khoan hudéng tam 1 17 1,70 1,70 4.30
8 | May mai phang 2 18 9,00 18,00 | 2x45,58
9 | May mai tron 1 19 5,60 5,60 14,18
10 | May mai trong 1 20 2,80 2,80 7,09
11| Cua tay 1 28 1,35 1,35 3,42
12 | Cua may 1 29 1,70 1,70 4.30
Cong nhom II 14 77,55 241,96
Véi nhom may nay, & phan xudng stra chita co khi cé
Ky=0,15&cosp=0,6 (tra trong bang PL1.1-TL1).
Ta co:

Tdng sb thiét bi trong nhom II 1a n = 14

Téng sb thiét bi ¢ cong suat > %céng suat danh dinh max (14kW) c6

trong nhom la n, =5;

P 92414247
P

77,55
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Tra bang PL1.5(TL1) c6 ny,,=0,65
S6 thiét bj dung dién hiéu qua:
Npq=NpgeN=0,65.14=9 (lay n = 9)

Tra bang PL1.6(TL1) v6i ky =0,15&ny,, =9 =K,

PTTT cua nhom 1II:
Py = Kpax Ksg-P =2,2.0,15.77,55 = 25,59(kW)
Qy =Py-1g0 =25,59.1,33 = 34,04(kVar)
P 2559

S, = = 43(kVA
" cosgp 0,6 (kVA)
S 43
P — 65,33(A)
“ U3 0,38473

lgn = lkamax + Dinnhom — Ksa-laaka

I, =5.35,45+ 65,33 -0,15.35,45 = 237,26(A)

3) Tinh toan nhém I

=2,2

Bang 2.4-Danh sach cac thiét bi thudc nhém 111

TT TEN THIET BI LU,S(;?NG T‘;‘é#ﬁh P, (KW) 1, (A)
BANG Imay | Toan bd
1 2 3 4 5 6 7
Nhom 111
1 | May mai dao cat got 1 21 2,80 2,80 7,09
2 | May mai SAc van nang 1 22 0,65 0,65 1,65
3 | May khoan ban 2 23 0,65 1,30 2X1,65
4 | May ép kiéu truc khuyu 1 24 1,70 1,70 4,30
5 | May mai pha 1 27 3,00 3,00 7,60
6 | Cuatay 1 28 1,35 1,35 3,42
7 | May phay van nang 1 7 3,40 3,40 8,61
8 | May mai 1 11 2,20 2,20 5,57
9 | May khoan van nang 1 15 4,50 450 11,40
Cong nhom II1 10 20,9 52,93
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V61 nhém may nay, & phan xudng stra chita co khi cé
Ky=0,15&cosp=0,6 (tra trong bang PL1.1-TL1).
Ta co:

Tong sb thiét bi trong nhom 111 1a n = 10;

A A A . roA A 1 A A , - A c A AA A
Tong so thiét bi c6 cong suat > > cong suat cua thiét bi co cong suat

I6n nhét (4,5kW) ¢6 trong nhém 13 n,=4;
n 4

n 10
p-N_28+30+34+45 ,q0
P 20,9

Tra bang PL1.5(TL1), tim dugc ny,,,=0, 74

S thiét bi dung dién hiéu qua:

Npq=Npe~N=0,7410=7,4 (lay n, =8)

q
Tra bang PL1.6(TL1) v6i k; =0,15&n,, =8 =k, =2,31

PTTT cua nhom III:

Py = Ko Kyg-P = 0,15.2,31.20,9 = 7,24(kW)
Q, =P,.tgp=7,24.1,33=9,63(kVar)

S, = o 12815 1kva)
cosp 0,6
S 12,1
|, =—% — —_ =18,33(A
“ U3 03843 ")

lgn = Teamax + (linnom — Ka-laaka)
|, =5.11,4+ (18,33 — 0,15.11,4) = 73,62(A)

4) Tinh toan cho nhom IV
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Bang 2.5-Danh sach cac thiét bi thuéc nhom IV

N B ) KY HIEU P dm (kW)

TT TEN THIET BI L0 | TRENMAT Ty may [ Toan bo | 1an (A)

1 2 3 4 5 6 7

Nhom IV

1 | Lo dién kiéu budng 1 31 30 30 75,97
2 | Lo dién kiéu dimg 1 32 25 25 63,31
3 | Lo dién kiéu bé 1 33 30 30 75,97
4 | Bé dién phan 1 34 10 10 25,32
Cong nhom 1V 4 95 240,57

Tra bang PL1.1(TL1), v6i nhom 10 dién ta tim dugc:

Ky=0,75&cosp=0,95

Ta co:

_ (30+25+30+10)°

n,. = =
"9 302 1+ 252 1302 +10?

3,57

Vin>3 & n, <4 nén PTTT nhém IV duge tinh theo cong thirc:

n
Py = Z kpti 'Pdmi

—0,9.95 =85,5(kW)

1
Qtt = Ptt-tg(P =85,5.0,33 =28, 2(kVar)

Ptt
CoS
S 90

| — tt —
" U3 03843

lgn = Negmax + (Ntnnom — Kea-laaa)

Stt =

~90(kVA)

=136,74(A)

|, =5.47,98 + (136,74 — 0,75.47,98) = 340,66(A)

5) Tinh todn nhém V
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Bang 2.6-Danh sach céc thiét bi trong nhém V

KY HIEU
TT| TENTHIETBI | so | mixui PanfW) 1y (a)
' Imay | Toan bo
1 2 3 4 5 6 7
Nhom V
1 | May tién ren 2 43 10,0 20,0 2x25,32
2 | May tién ren 1 44 7,0 7,0 17,73
3 | May tién ren 1 45 45 4.5 11,40
4 | May phay ngang 1 46 2,8 2,8 7,09
5 | May phay van nang 1 47 2,8 2,8 7,09
6 | May phay rang 1 48 2,8 2,8 7,09
7 | May xoc 1 49 2,8 2,8 7,09
8 | May bao ngang 2 50 7.6 15,2 2x19,25
9 | May mai tron 1 51 7,0 7,0 17,73
10 | May khoan dung 1 52 1,8 1,8 4,56
11 | Baa khi nén 1 53 10,0 10,0 25,32
12 | Quat 1 54 3,2 3,2 8,10
13 | Bién 4p han 1 57 12,5 12,5 31,7
14 | May mai pha 1 58 3,2 3,2 8,10
15 | Khoan dién 1 59 0,6 0,6 1,52
16 | May ct 1 60 1,7 1,7 4,30
Cong nhom V 18 97,9 247,91

Trong nhém thiét bi nay, c6 may bién 4p han la thiét bj mot pha, st
dung dién ap pha & 1am viéc & ché d6 ngén han lip lai =can qui dbi vé thanh
phan phu tai 3 pha tuong duong cé ché d6 1am viéc dai han (két qua thu duoc

ghi ¢ bang trén).
Poa = 3-\/Eam Pam =34/0,25.24.0,35=12,5(kW)

Tra nhém mday han hd quang c6 : cos¢ = 0,35
V61 nhém may nay, ¢ phan xudng sura chira co khi cé:
Ky=0,15&cosp=0,6 (tra trong bang PL1.1-TL1).

Ta co:
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Téng sb thiét bj trong nhém V 1a n =18
A A A . roA A 1 A A 5 - A . z A A 7 A
Tong so6 thiét bi ¢6 cong suat > 5 cong suat cua thict bi co cong suat I6n nhat

(12,5kW) ¢6 trong nhém 1a n, =8;

o8 a4

n 18
BT o730
P 97,9

n, =

Tra bang PL1.5(TL1), tim dugc ny,,,=0,71

S thiét bi dung dién hiéu qua:
Npq=NpeN=0,71.18=12,7 (layn ,, = 12)

Tra béng PL1.6(TL1) véi K5t = 019 & Mg =12= Ky =1,96

PTTT cua nhom V:

Py =Ko -Kgg-P =0,15.1,96.97,7 = 28, 72(kW)
Qy =Py 1990 =28,72.1,33 =38, 20(kVAr)

s, =t 2872 _ 47 87(kvA)
cosep 0,6

l, = Se__ 47,87 =72,73(A)
UJ3 0,383

Idn = Ikdmax + (Itt - ksd'lddmax)

l,, =5.3L,7+(72,73—-0,15.31,7) = 226,475(A)
6) Tinh toan cho nhom VI

Bang 2.7-Danh séach céc thiét bi trong nhém VI

n . ) Ki HIEU P am (kW)
TT TEN THIET BI LlngG TREN MAT 1may | Toan bg 1. (A)
1 2 3 4 5 6 7
Nhom VI
1 | Ban ngudi 3 65 0,50 1,50 3x1,27

28




2 | May cubn day 1 66 0,50 | 0,50 1,27
3 | Ban thi nghiém 1 67 1500 | 15,00 | 37,98
4 | Bé tAm co d6t nong 1 68 400 | 4,00 10,13
5 | Tu say 1 69 085 | 0,85 2,15
6 | Khoan ban 1 70 0,65 0,65 1,65

Cong nhém VI 8 22,5 56,97

V61 nhém may nay, ¢ phan xudng sura chita co khi cé:
Ky=0,15&cosp=0,6 (tra trong bang PL1.1-TL1).
Ta co:
Téng sd thiét bi trong nhém V 13 n=6
5 , e . r 1 4 - X . P N 4 r A
Tong so thiét bi ¢6 cong suat > 5 cong suat cua thict bi co cong suat I6n nhat

(15kW) c6 trong nhom la n, =1

n="t 0125
n 8

p-R_1 e
P 225

Tra bang PL1.5(TL1), tim dugc n,,,,=0,28

S thiét bi dung dién hiéu qua:
Npq=NpgN=0,28.6=1,68 (layn = 2)

Do n, <4 nén PTTT nhémVI dugc tinh theo cong thue:

n
Po=2. Koti-Pami =0,9.21,5=19,35(kW)
1

Q, = P,.tgp=19,35.1,33 = 25,73(kVar)

S, =L ~32 25(kVA)
COS
S, 32,25

Itt = U\/§_ 0,38\/§ =49(A)
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¢) Tinh todn phu tai chiéu sang ciia phdn xwong sira chita co khi(SCCK)
Phu tai chiéu sang cta phan xudng SCCK x4c dinh theo phuong phap
suat chiéu sang trén mot don vi dién tich:
Pes = Po-F (2-9)
Trong do:
p,- suét chiéu sang trén mot don vi dién tich chiéu sang (W/m?)
F - dién tich dugc chiéu sang (M?)
Trong phan xuéng SCCK, hé théng chiéu sang sir dung dén soi dbt, tra
PL1.2(TL1), ta tim dugc p,=14 (W/m?).
Phu tai chiéu sang cta phan xuong;
P, =p,.F=14.3300 = 46200(W) = 46, 2(kW)
QCS = O
d) Xdc dinh PTTT cua toan phdn xuong

Phu tai tdc dung cua toan phéan xudng :

pr = kdti Py
Pox =0,85.(31,52 + 25,59 + 7,24 + 85,5 + 28,72 +19.39)
P,x =168,232(kW)

Trong do:

K, -hé s6 dong thoi cia toan phan xudng, lay k , =0,85

Phu tai phan khang cia phan xudng;:

Qttpx = kdtZQtti
1

Qupx = 0,85.(41,92 + 34,04 +9,63+ 28,2 + 38,2 + 25,73)
Quox =151(KVAT)

Phu tai toan phan cua phan xuong ké ca chiéu sang;:
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St =y (Poc + Q) + Q2 =+/(168,232 + 46,2)? +151° =262,3(KVA)

S
lipx = — = = 262,2 =3098,47(A)
U3 0,384/3
Puox 214,432
COS(ppxzs =622 =0,82

ttpx

2.3. XAC PINH PTTT CHO CAC PHAN XUONG KHAC VA TOAN
NHA MAY

Do chi biét trude cong suét dit va dién tich cua cac phan xudng nén &
day sé& sir dung phuong phép xac dinh PTTT theo cong sudt dat va hé sd nhu

cau.

2.3.1. Phwong phap xac dinh PTTT theo cong suat diit va hé s6 nhu ciu
Theo phuong phap nay thi PTTT cua phan xuong dugc xac dinh theo

cac biéu thuc:

n
Ptt = knc'Z: Pdi
i=1

Qu =Py 190
P
S = P2 —+ 2 -t
w = v P+ Q C0S O
1 2 r n
Mot cach gan ding, c6 thé lay P =P, =P, =K . Py
i=1
Trong do :
P Poi :Cong suat dat & cong suat dinh mirc ctia thiét bi thi i.

P.,Q,,S, :Céng suét tic dung , phan khang & toan phan tinh toan
ctia nhom thiét bi.
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n :S6 thiét bi trong nhém.

k

e ‘Hé s nhu cau, tra trong so tay k¥ thuét.

Trong trudong hop, hé s6 cong suat cia cac thiét bi trong nhom sai khac

nhau khong nhiéu thi cho phép str dung cong suét trung binh dé tinh toan:

n
Z P..cos o,
COS Py, = L—— (2-10)
P

i
i=1

2.3.2. Xac dinh PTTT ciua cac phan xwéng
a) Phan xwong co khi chinh:

Véi cong suét dat : 1200 (kW)
Dién tich phan xuong  : 1026 (m?)
Tra bang I.PLI.3 = k,,=0,4 & cos9=0,5
Tra bang LLPLI.2 = suat chiéu sang p,=14(W/m?),& day ta dung dén
s0i ddt c6 cos g, =1.
Cong suét tinh toan dong luc:
P, =K,...P; =0,4.1200 = 480(kW)
Cong suét tinh toan chiéu sang;
P =Py-S=14.1026 =14,36(kW)
Cong suét tinh toan tac dung ctia phan xudng co khi chinh:
P, =P, +P., =480+14,36 = 494,36(kW)
Cong suét tinh toan phan khang ctia phan xudng co khi chinh:
Qy =Q =Py4.199p =480.1, 73 =831(kVAr)

Cong suét tinh toan toan phan ctia phan xudng co khi chinh:

Supe =P + Q2 =1/494,367 +831° = 956(KVA)
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b) Phdn xwéng Idp rdp:

Véi cong suét dat : 800 (kW)
Dién tich phan xuong  : 980 (m?)
Tra bang I.PLI.3 = k.= 0,4 & cos¢ =0,55
Tra bang I.PL1.2 = suét chiéu sang p,=15(W/m?), & day ta dung dén
501 dot c6 cos g =1.
Cong suét tinh toan dong luc:
P, =K,..P; =0,4.800 = 320(kW)

Cong suét tinh toan chiéu sang;
P =Py-S=15.980 =14,7(kW)

Cong suét tinh toan tac dung ctia phan xudng co khi chinh:
P, =Py + P, =320+14,7 =334, 7(kW)

Cong suét tinh toan phan khang ctia phan xuong co khi chinh:
Qy =Qy4 =Py-1gp =320.1,52 = 486, 4(KVAY)

Cong suét tinh toan toan phan ciia phan xudng co khi chinh:

Sup =\ P2+ Q2 = /334,72 + 486,42 =597(KVA)
¢) Phdn xuong ren:
Véi cong suat dat : 600 (KW)
Dién tich phan xuong  : 465,6 (m?)
Tra bang I.PLI.3 = k.= 0,55 & cos¢ =0,65
Tra bang I.PLL.2 = suét chiéu sang p,=15(W/m?), & day ta ding dén
s0i ddt c6 cos g, =1.
Cong suét tinh toan dong luc:
P, =K,..P; =0,6.600 = 360(kW)
Cong suét tinh toan chiéu sang;
P =pPy.S=15.465,6 = 6,98(kW)

Cong suét tinh toan tac dung ctia phan xudng co khi chinh:
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P, =P, +P., =360+ 6,98 = 366,98(kW)
Cong suat tinh toan phan khang ctia phan xuong co khi chinh:
Qy =Qy4 =Py-199 =360.1,17 = 421, 2(KVAr)

Cong sut tinh toan toan phan ciia phan xudng co khi chinh:

Supx =\ P2+ Q2 =+/366,982 + 421,22 =551(KVA)
d) Phan xwong duc:
Véi cong suat dit : 400 (kW)
Dién tich phan xuong  : 500 (m?)
Tra bang I.PLI.3 = k.= 0,7 & cos ¢ =0,65
Tra bang I.PLL.2 = suét chiéu sang p,=15(W/m?), & day ta ding dén
501 dot c6 cos p =1.
Cong suét tinh toan dong luc:
P, =K,..P; =0,7.400 = 280(kW)
Cong suét tinh toan chiéu sang;
P =py-S=15.500=7,5(kW)
Cong suét tinh toan tac dung ctia phan xudng co khi chinh:
P, =Py + P, =280+7,5=288(kW)
Cong suét tinh toan phan khang ctia phan xudng co khi chinh:
Qy =Qg4 =Py-t99 =280.1,2 =336(kVAr)
e) Bo phan nén ép:.
Véi cong suat dat : 450 (KW)
Dién tich phan xuéng  : 336 (Mm?)
Tra bang I.PLI.3 = Kk, .=0,7 & cos¢ =0,7
Tra bang I.PLL.2 = suét chiéu sang p,=15(W/m?), & day ta ding dén
501 dot c6 cos  =1.

Cong suét tinh toan dong luc:
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P, =K,..P; =0,7.450 =315(kW)
Cong suét tinh toan chiéu sang;
P =Py-S=15.336 =5,04(kW)
Cong suét tinh toan tac dung ctia phan xudng co khi chinh:
P, =P, +P., =315+5,04 = 320,04(kW)
Cong suét tinh toan phan khang ctia phan xuéng co khi chinh:
Qi = Qg4 =Py-t99p =315.1,02 = 321, 3(kVVAr)

Cong suét tinh toan toan phan ciia phan xudng co khi chinh:

Supe = P2 + Q7% =1/320,047 +321,3 = 454,4(kVA)

1) Phdn xuong két cau kim loai :

Véi cong suét dat : 230 (kW)
Dién tich phan xudéng  : 672 (m?)
Tra bang I.PLI.3 = k .=0,8 & cos¢ =0,65
Tra bang I.PLI.2 = suét chiéu sang p,=15 (W/m?), & day ta dung
dén soi dot c6 cosgp, =1.
Cong suét tinh toan dong luc:
P, =K,...P; =0,8.230 =184(kW)
Cong suét tinh toan chiéu sang;
P =Py-S=15.672=10,08(kW)
Cong suét tinh toan tac dung ctia phan xudng co khi chinh:
P, =P, + P, =184+10,08 =194,08(kW)
Cong suét tinh toan phan khang ctia phan xudng co khi chinh:
Qy =Q4 =Py 199 =184.1,2 = 220,8(kVAr)

Cong suét tinh toan toan phan ctia phan xudng co khi chinh:

Supe =P + Q2 =+/194,087 + 220,8? = 291, 5(kVA)

@) Vin phong va phong thiét ké :
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Véi cong suat dat : 80 (kW)
Dién tich phan xuéng 1000 (m?)
Tra bang I.PLI.3 = k.= 0,8 & cosp=0,7
Tra bang LLPLI.2 = sut chiéu sang p,=20(W/m?), & day ta ding dén
s0i dot c6 cosp,, =1.
Cong suét tinh toan dong luc:
P, =K,..P; =0,8.80 = 64(kW)
Cong suét tinh toan chiéu sang;
P =Py-S=20.1000 = 20(kW)
Cong suét tinh toan tac dung ctia phan xudng co khi chinh:
P, =P, +P., =64+ 20 =84(kW)
Cong suét tinh toan phan khang ctia phan xuong co khi chinh:
Qy =Q4 =Py.199p =64.1,02 = 65,3(kVAr)

Cong suét tinh toan toan phan cua phan xudng co khi chinh:

Supx = P2+ Q2 = /847 165,37 =106,4(KVA)
h) Tram bom
Véi cong suét dit : 130 (kW)
Dién tich phan xuong  : 256 (m?)
Tra bang I.PLI.3 = k.= 0,7 & cos¢ =0,6
Tra bang I.PLL.2 = suét chiéu sang p,=15(W/m?), & day ta ding dén
501 dot c6 cos g =1.
Cong suét tinh toan dong luc:
P, =K,..P; =0,7.130 = 91(kW)
Cong suét tinh toan chiéu sang;
P =pPy-S=15.256 = 3,84(kW)

Cong suét tinh toan tac dung ctia phan xudng co khi chinh:
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P, =P, +P., =91+ 3,84 =94,84(kW)
Cong suat tinh toan phan khang ctia phan xuong co khi chinh:
Qi = Qg4 =Py-199 =91.1,33=121,33(kVVAr)

Cong sut tinh toan toan phan ciia phan xudng co khi chinh:

Supe =P + Q% =1/94,847 +121,33 =153(kVA)

2.3.3. Xac dinh PTTT cua toan nha may

n
Pitnm = kdt-Z Pipxi =2072,3 Kw

i=1

n
Qitnm = Kat Zk—l Qttpxi = 2511,2kVAr

Sttnm = \’ Pt%nm + Qtztnm = 3255,8 kVA

2.4. XAC PINH TAM PHU TAI VA VE PO THI PHU TAI PIEN
2.4.1. Tam phu tai dién

- Tam phu tai dién 13 diém qui u6c ndo d6 sao cho méd men phu tai
ZPi.Ii dat gia trj cuc tiéu .
Trong do :

P; :Cong suat ctia phu tai thu i.

| :Khoang cach ctia phu tai thir i dén tAm phu tai.

- Toa d¢ tam phu tai M(x,,Y,,z,) dugc xac dinh nhu sau :

zn:Si.xi Zn:Si.yi zn:Si.zi
— =l

_ =l . _ i=l .
Xo= n Yo = n 2o

b 3s b

Trong do :

S; : Cong suat toan phan cua phu tai thir i
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(X,,¥,,2,) :Toa do cua phu tai thtr i tinh theo mdt hé truc toa do tuy y
chon.
- Trong thuc té thuong ta it quan tam dén toa d6 z nén ta chi xéac dinh

toa do x va y cuia tam phu tai .

2.4.2. Biéu d6 phu tai dién

- Biéu d6 phu tai 1a mot vong tron v& trén mat phang, ¢6 tdm trung véi
tdm cua phu tai dién, co dién tich bé“mg phu tai tinh toan cua phan xuong theo
mot ty 1€ lya chon.

- Mbi phan xudng c6 mot biéu dd phu tai. TAm dudng tron biéu do phu
tai tring v6i tAm cua phu tai phan xuoéng, tinh gan dung c6 thé coi phu tai cta
phén xudng déng déu theo dién tich phan xudng.

- Mbi vong tron biéu do phu tai chia ra thanh 2 phan: Phan phu tai dong
lre(phan hinh quat gach chéo) va phan phu tai chiéu sang ( phan hinh quat dé
tring).

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

thie :

R \mlI (2-11)
Trong d6 :
m : 1a ti 1& xich, & ddy chon m = 10(kVA/mm?*)
- Géc clia phu tai chiéu sang nam trong biéu d6 duge xac dinh theo
cong thurec :

360.P,,
CS = P
t (2-12)

38



Bang 2.8-Két qua xac dinh R; & ag ciia cac phan xudng

TT | Tén phin xwéng | P_ P, S, m R
(KW) | (kW) | (kVA) | (KVA/m?) | (mm) | o?,
1| PX.Cokhichinh | 1436|4944 | 956 10 552 |10,46
PX.Lap rép 14,7 |334,7 | 597 10 436 | 1581
PX.Stra chira co 46,2 | 2145 261 10 2,88 | 77,54
khi
4 | Phan xuong ren 6,98 | 366,9 | 441 10 3,75 | 6,85
5 | Phan xuéng dic 7,5 |288,0/| 551 10 4,19 | 9,38
6 | BO phén nén ép 5,04 | 320,0 | 4544 10 38 | 5,67
7 | PXKétcaukim | 1008|1941 991 5 10 3,05 | 18,70
loai ’
8 | Van phong & 20 | 84,0 | 1737 10 2,35 | 85,71
phong TK ’
9 [ Tram bom 3,84 | 94,8 | 1525 10 2,20 | 14,58

39




78
% T
nr
68 |
61 L

36

29 |
24 |

18

)

9 2 6

152,5 597 4544
P77, Bt a
5

LTS

7 N
U o:

10 31 56

Hinh 2.1-So d6 phu tai toan nha may

40




CHUONG 3.

THIET KE MANG PIEN CAO AP
CHO NHA MAY VA MANG PIEN HA AP CHO PHAN
XUONG SUA CHUA CO KHi

3.1. THIET KE MANG PIEN CAO AP CHO NHA MAY
Viéc lya chon so dd cung cap dién anh huong rat 16n dén cac chi tiéu
kinh té va ki thuat caa hé théng.Mat so dd cung cap dién duoc coi 1a hop ly
phai théa man nhiing yéu cau co ban sau:
- Pam bao cac chi tiéu vé mat ki thuét.
- Pam bao d6 tin cay cung cap dién
- An toan ddi véi ngudi va thiét bi
- Thuan lgi va dé dang trong thao tac van hanh va linh hoat trong xu ly
su ¢o.
- D& dang phat trién dé dap ung nhu cau tang trudng cua phu tai dién.
- Pam bao cac chi tiéu vé mit kinh té.
Trinh tu tinh toan thiét ké mang dién cao 4p cho nha may gom céac budc sau:
- Vach cac phuong an cung cép dién
- Luwa chon vi tri, s6 luong, dung lwong cua cac tram bién ap va lua
chon chung loai, tiét dién cac dudng day cho cac phuong an.
- Tinh toan kinh té ki thuat dé lva chon phuong an hop ly.
- Thiét ké chi tiét phuong an dugc chon

3.1.1. Cac phuong 4n cung cap dién
Trudc khi vach ra cac phuong an cu thé, can lya chon cép dién ap hop ly
cho duong day truyén tai dién tir hé théng vé nha may. Biéu thire kinh nghiém

dé lya chon cap dién ap truyén tai:
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U=4,34.1+0,016P  (kV) (3-1)

Trong do:
P:  Cong suat tinh todn cia nha may (kW)
I:  Khoang cach tir tram bién 4p trung gian vé nha may (km)
O day, I=15 km

Vi vay, cap dién ap hop 1y dé truyén tai dién ning vé nha may:

U=4,34.,/15+0,016.2072,3 = 30,12(kV)

Tur két qua tinh toan, ta chon cap dién &p trung ap 35 kV tir hé thng
cap cho nha may. Cin ctr VAo vi tri, cong suat va yéu cau cung cap dién cua
cac phan xuong, ta ¢ thé dua ra cac phuong an cung cap dién nhu sau:

a) Phwong én vé C&C tram bién dp phdn xwéng
Cac tram bién 4ap (TBA) duoc lya chon trén cac nguyén tac :

Vi tri dat TBA phai thoa méan:

+ Gan tam phu tai: Giam van dé dau tu va ton that trén duong day.

+ Thuan tién cho van chuyén, lap dat, quan Ii va van hanh sau nay.

+ An toan va kinh té.

S6 luong may bién dp (MBA) c6 trong TBA dugc lya chon cin ci vao:

+ Y&u cau cung cép dién cua phu tai (loai 1, loai 2 hay loai 3)

+ Y&u cau van chuyén va lip dat

+ Ché @6 lam viéc cua phu tai.

Dung lugng TBA:
+ Piéu kién chon:
N.Ky. Syis > Sy (3-2)
+ Piéu kién kiém tra;
(N 1)Ko Ker-Secs > St (3-3)
Trong do:
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n : S6 may bién ap cd trong mot TBA

K, : Hé sb hiéu chinh theo nhiét do. Chon loai MBA do ABB san xuit
tai Viét Nam nén khong can phai hiéu chinh nhiét @9,k =1.

K ysc: H& S0 QU tai sur ¢ ; k =1,4 néu thoa méan diéu kign MBA van
hanh qua tai khong qua 5 ngay dém, thoi gian qua tai trong mot ngay dém
khong vuot qui 6h va truéc khi MBA van hanh véi hé s6 qua tai <0,93.

S 4 : CONg suat tinh toan su cb. Khi su c6 mot MBA ¢6 thé loai bo mot
s6 phu tai khdng quan trong dé giam nhe dung lwong cua cac MBA, nhd vay,
c6 thé giam nhe dugc vén dau tu va ton that caa tram trong trang thai lam
viéc binh thuong.Gia thiét trong cac ho loai | c6 30% la phu tai loai 1l nén S
«=0,7S,. Dong thoi ciing can han ché ching loai MBA dé dé dang trong
nhitng l0c thay thé, dung luong cac MBA dugc chon nén nho hon 1000
(kVA) dé tiét kiem von dau tu ban dau va dé tao diéu kién thuan loi cho viéc
mua sam, lap dit, van hanh, stra chira, thay thé.

- Cin ctr vao cOng suat tinh todn cua timg phan xudng trong nha may
va so d6 mat bang nha may, ta ¢ thé dua ra cac phuong an xay dung TBA
nhu sau:

1) Phuong 4n 1: Pt 5 tram bién ap phan xuong (TBAPX).
- Tram bién &p B,: Cap dién cho phan xudng co khi chinh, tram dat 2
MBA lam viéc song song.
+ Chon dung luong MBA:
Ko Syp =S, = 956(KVA)
= 215,525,

S % = 478(kVA)

Chon MBA tiéu chuan ba pha hai cuon day do Viét Nam ché tao ra loai
560kVA-10/0,4 (KVA) .
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+ Kiém tra lai dung luvong MBA di chon theo diéu kién qua tai
sucd : S, ltc nay chinh la cdng suat tinh todn ctia phan xudng co khi
chinh sau khi cat bot mot s phu tai khdng quan trong trong phan
xuong.

(=1 Ky Samp = Sypee =0, 7S,

0,7S. 0,7.956
S, > “—tt_ =
amB =1 4 1,4

— Tram bién &p B, dat 2 MBA 560-10/0,4 (KVA) 1a hop Iy.

= 478(kVA)

- Tram bién &p B, : Cap dién cho phan xudng lap rap va tram bom,
tram dat 2 MBA lam viéc song song.
+ Chon dung luong MBA:
NK . Sinp =S, = 749,5(kVA)

—=2.18,.5>S,

= Syp > % =374,75(KVA)

Chon loai MBA 400-10/0,4 do Viét Nam san xuét.
+ Kiém tra lai dung luong MBAchon theo diéu kién qué tai su co: S
(N =1)-Kge Smp = Sqee =0.7.S,

g 5078, _07.7495
dmB =1 4 1,4

— Tram bién 4p B, dit 2 MBA 400-10/0,4 (KVA) Ia hop Iy.

ttsc

= 374,75(kVA)

- Tram bién ap B, :Cép dién cho phan xudng sta chita co khi va phan
xudng ren, tram dat 2 MBA lam viéc song song.
+ Chon dung lugng MBA:
NKp. Sy =S, = 702(KVA)

= 218,525,

=S, . > % _351(kVA)

Chon MBA tiéu chuan ba pha hai cuon day do Viét Nam ché tao ra loai
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400-10/0,4 (KVA)

+ Kiém tra lai dung luong MBAchon theo diéu kién qua tai sy cb: S

(N —1) Ky Samp = Sypee =075,
L, 5 07Se _07.702
1,4 1,4

— Tram bién &p B, dit 2 MBA 400-10/0,4 (KVA) Ia hop Iy.

— 351(kVA)

- Tram bién &p B, :Cép dién cho phan xuong duc va bo phan nén ép,
tram dat 2 MBA lam viéc song song.
+ Chon dung luong MBA:
NK . Sip =S, =1005,4(kVA)

=218, >S,

=S, 5> % =502, 7(kVA)

Chon MBA tiéu chuan ba pha hai cuon day do Viét Nam ché tao ra loai
560kVVA-10/0,4kV
+ Kiém tra lai dung luong MBAchon theo diéu kién qua tai su cb: S,
(n _1)'kqt'Sde 2 Sqtsc = 0’7'Stt
g, 078 _0,71005
1,4 1,4

—Tram bién 4p B, dit 2 MBA 560-10/0,4 (KVA) 1a hop ly.

—502,7(kVA)

- Tram bién &p B, : Cip dién cho phan xuong két cau kim loai, van
phong va phong thi nghiém, tram dat 1IMBA.

S, = (291,5+173,7) = 465,2(kVA)
S, > 465,2(KVA)

+ Chon mét MBA loai 560-10/0,4 do Viét Nam ché tao
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Bang 3.1-Két qua cua phuong 4n 1

Tén | So lwong Cap cho Dung lwong
TBA MBA (kVA)

B; 2 PX.Co khi chinh 560

B, 2 PX.Lap rap va tram bom 400

B, 2 PX.Rén va PX.Stra chira co khi 400

B, 2 PX.Duc va bo phan nén ép 560

Bs 1 PX Két cau kim loai , vin phong va PTN 560

2) Phuong an 2: Dat 4 TBA phan xudng

- Tram bién ap B,: Cép dién cho phan xudng co khi chinh, tram dit 2

MBA lam viéc song song.

+ Chon dung lugng MBA:
NKyeSinp =S, = 956(kVA)
= 215,525,

= Syp > % = 478(kVA)

Chon MBA tiéu chuéan ba pha hai cuén day do Viét Nam ché tao ra loai
560kVA-10/0,4kV.
+ Kiém tra lai dung luong MBA da chon theo diéu kién qua tai su ¢

S... ltc nay chinh 1a cong suat tinh toan ctia phan xudng co khi chinh sau khi

cit bot mot sd phu tai khong quan trong trong phan xudng.

(N =1).Kge-Sgmp = Syise =0,7.S,

S, > 0,7.5, _0,7.956 _ A478(KVA)
1,4 1,4

= Tram bién 4p B, dat 2 MBA 560kVA-10/0,4kV 1a hop ly.
- Tram bién ap B, : Cip dién cho phan xuéng lap rap va tram bom,
tram dat 2 MBA lam viéc song song.

+ Chon dung luong MBA:
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K, Sy =S, = 749,5(KVA)
= 218,525,

= Syp > % =374,75(KVA)

Chon loai MBA 400-10/0.4 do Viét Nam san xuét.

+ Kiém tra lai dung luong MBA chon theo diéu kién qua tai su cd: S

ttsc

(N =1):Kge Sy = Syee =075,

s, 078k 077495 o oniny
1,4 1,4

= Tram bién 4p B, dit 2 MBA 400kVA-10/0,4kV 13 hop 1y.
- Tram bién 4p B,: Cap dién cho phan xudng sira chita co khi va phan
xuong rén,phan xudng két cdu kim loai. O TBA nay co cung cap dién cho hai
phan xudng loai 3 va mot phan xudng loai 2 nén ta c6 thé dit mét MBA

nhung nhu viy, ta s& phai dung nhiéu loai MBA nén ta vin dit 2 MBA &

tram nay.

+ Chon dung lugng MBA:
NKpeSimp =S, =993,5(kVA)
= 215,525,

=S, 5> 5—2“ = 496,8(KVA)

Chon MBA tiéu chuéan ba pha hai cuén day do Viét Nam ché tao ra loai
560kVA-10/0,4kV.

+ Kiém tra lai dung luong MBAchon theo diéu kién qua tai su cd: S

ttsc

(N 1) Ky Samp = Syeee =0, 7S,
0,75, 0,7.9935
=8, >t D LE999 96 8KVA
b = 14 (KVA)

— Tram bién 4p B, dit 2 MBA 560kVA-10/0,4kV 12 hop ly.
- Tram bién ap B, : Cip dién cho phan xudng duc va bd phan nén ép,

van phong va phong thi nghiém, tram dat 2 MBA lam viéc song song.
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+ Chon dung lugng MBA:

K, Sy =S, =1108(kVA)
= 218,525,

=S, > % _ 554(KVA)

Chon MBA tiéu chuan ba pha hai cuén day do Viét Nam ché tao ra loai
560kVA-10/0,4kV .

+ Kiém tra lai dung luong MBAchon theo diéu kién qua tai su co: S

(N =) Kgr Sgms = Syeee =075,
078, _0,7.1108

—S. > - — 554(kVA
amB 1 4 1,4 (KVA)

— Tram bién 4p B, dat 2 MBA 560kVA-10/0,4kV 1a hop ly.

Bang 3.2-Két qua cua phuong an 2

Tén | S6 lwon X Dung luwon
TBA| MBA ¢ Cap cho (kgVA) ¢
B, 2 PX.Co khi chinh 560
B, 2 PX.Lap rap va tram bom 400
Bs 2 PX.SCCK , PX.Rén & PX .Két cau kim loai 560
B, 2 PX.Duc, b phan nén ép,van phong & PTN 560

b) Xdc dinh vi tri dat cac tram bién dp phan xuong.
Trong cac nha may thudng sir dung cac kiéu TBA phén xudng;

- Cac TBA cung cip dién cho mot phan xudng co thé dung loai lién ké,
c6 mot tudng clia tram chung voi tudng cua phan xudng .Nho vay, tiét kiém
duoc vén xay dung va it anh huéng dén cac cong trinh khac.

- Tram 16ng ciing duogc st dung dé cung cdp dién cho mot phan hoic
toan bd phan xudng vi co chi phi dau tu thdp, van hanh bao quan thuén loi,
song vé mit an toan khi c6 su ¢b trong tram hodc trong phan xudng thi lai

khéng cao.
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- Cac TBA dung chung cho nhiéu phan xuéng nén dit gan tdm phu tai,
nho vay, co thé dua dién ap cao to1 gén ho tiéu thu dién va rut ngén kha nhiéu
chiéu dai mang phan phdi cao 4p cua xi nghiép ciing nhu mang ha ap phéan
xuong, giam chi phi kim loai 1am day dan va giam ton that.Ciing vi vy, nén
dung tram doc 1ap tuy nhién vén dau tu xay dung tram s& bj gia ting.

- Tuy thudc vao diéu kién cu thé, co thé lua chon mot trong cac loai
bién 4p d3 néu. Pé dam bao an toan cho nguoi sir dung ciing nhur thiét bi, dam
bao mi quan cong nghiép, & day s& sir dung loai tram x4y, dit gan tdm phu tai,
gan céc truc giao thong trong nha mdy, song ciing can tinh dén kha ning phat
trién va mé rong san xuat.

- Vi & day, mot TBA cung cép cho nhidu hon mét phan xudng nén co
thé chon vi tri lap dat TBA 1a lién chung tuong voi mot phan xudng cé cong
suat 16n nhat ma TBA nay cung cap cho nd.Béi thuc chit, khoang cach giita
cac phan xudng ma duoc cung cip chung boi mot tram 1a khéng xa nén vi tri
dat cac tram 1a khong 16n 1dm.

1) Cac phuong an cung cap dién cho cac TBA phan xudng.

- Phuong an st dung so d6 dan sau :

+ Pua duong day cdo ap 35 (kV) vao sdu trong nha may dén tan
cac TBA phan xuong. Nho dua truc tiép dién cao 4p vao TBA phan xudng
nén giam duoc vén dau tu TBA trung gian hodc tram phan phdi trung tam,
giam duoc ton thit va nng cao duoc ning luc truyén tai clia mang.

+ Tuy nhién, nhuoc diém cta so d6 nay 13 do tin ciy cung cap
dién khong cao, cdc thiét bi st dung trong so do gia thanh dét va yéu cau trinh
d6 van hanh phai rit cao, né chi phtt hop véi cac nha may co phu tai rat 16n va
cac phin xuéng san xuit ndm tdp trung gan nhau nén & ddy, ta khong xét
phuong an nay.

- Phuong an st dung TBA trung gian (TBATG):
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+ Ngudn 35 (kV) tir hé thdng vé& qua TBATG dugc ha xudng
dién ap 10 (kV) dé cung cdp cho cac TBA phan xudng. Nho vy, sé giam
duoc von dau tu cho mang dién cao 4ap clia nha may ciing nhu cac TBA phén
xuong, van hanh thuan lgi hon va do tin cay cung cép dién cao hon. Song
phai dau tu xay dung cac TBATG lam gia ting ton thét trong mang cao ap.
Néu str dung phuong an nay, vi nha may 1a ho loai 2 nén TBATG phai dit 2
MBA v6i cong suat duoc chon theo diéu kién:

2.548 2= Sy =3295,8
= S5 21627,9(kVA)

+ Chon dung MBA ba pha hai cudn day do Viét Nam ché tao
loai 1800kVA -35/10KV c6 cong suit dinh mirc S am = 1800 (KVA).

+ Kiém tra lai dung luong MBA theo diéu kién qua tai sy cd voi
gia thiét cac ho loai 2 trong nha may déu c6 30% la phu tai loai 3 ¢6 thé tam
ngimg cap dién khi can thiét.

- Phuong 4n str dung tram phan phéi trung tam (TPPTT).

+ Pién nang tir hé théng cung cp cho tram bién 4p phan xudng
thong qua TBATT. Nho vay, ma viéc quan li va van hanh mang dién cao ap
nha may sé& thuén loi hon, ton thit trong mang giam, do tin cdy cung cap dién
duoc gia ting, song vén dau tu cho mang dién ciing 16n. Trong thyc té, day 13
phuong an thuong dugce dung khi dién 4p ngudn khéng cao ( <35 kV),
cong suat cac phan xuéng tuong déi 1on.

2) Xéc dinh vi tri dat tram bién 4p trung gian va tram phan phéi trung tam.
- Tr hé truc toa d6 x0y da chon, co thé x4c dinh duoc tAm phu tai dién
ciia nha may nhu sau:

Zn:Si'Xi Zn:Si'yi

_ =1 . _ =1
XO - n ’yO - n

25 28
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Trong do:
S.

i : La cong sudt tinh toan ctia phu tai thi i.
X;;Y; :Latoa do tdm phu tai thir 1.

n

S, .X;
Z ! '_146717,45

X = 1L — 44,45
N 3255,8
.S
i-1
)
Sy,
, 7 13780548, o
4 3255,8
.S
i1

- Nhin tir trén so d6 mit bing clia nha mdy, ta thiy ring tai vi tri x,
=44,45 bj dudong tau cit ngang. Hon nita, khong chi dua vao mét chi tiéu 13
tam phu tai dé chon vi tri dit TBATG hodc TPPTT ma con dya vao rat nhiéu
yéu t khac nhu chtic ning ctia phan xuéng, huéng gio, duong giao thong ...

- Nén c6 thé chon vi tri dit TBATG hodc TPPTT tai diém:

X, =45 & y,=34

(4p sat tudng cta phan xuong s 4).

3) Lua chon cac phuong an di day ciia mang cao ap:

- Nha mdy thudc ho loai II, nén dudng day tr TBATG vé trung tim
cung cap cho TBATG (hoidc TPPTT) ctia nha may s& dung 16 kép .

- Do tinh chét quan trong ctia mot s6 phan xudng trong nha may nén
mang cao ap, ta sit dung so do hinh tia, 16 kép. So d6 nay ¢ wu diém la:

+ So db nbi day rd rang, cac TBA déu duoc cép dién tor mot
dudng day riéng nén it anh huong dén nhau, do tin cdy cung cip dién tuong
ddi cao, d& thuc hién bién phap bao vé va tu dong hoa, d& van hanh. Pé dam
bdo an toan cling nhu m§ quan trong nha may, cdc dudong day cao ap trong
nha may déu duogc di ngdm theo doc cac tuyén giao théng nodi bd. Tur nhimng
phan tich trén, ta c6 thé dua ra cac phuong an thiét ké mang cao 4p nhu sau:
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T hé thong dién dén Tir hé théng dién dén
6 . 6
2 2
B4 I B4 8
B2 : B2 | [
./B5 |
BL |, Bl, | [
1 B3 7 1 | B3 7
3 3
Phuong an 1 Phuong an 2
Tir h¢ thong dién dén Tir h¢ thong dién dén
6 . 6
2 B4 8 2 B4 8
B2 5 B2 | [
K B ] |
———— B5 ————
Bl Bl
4 H 4
1 B3| |7 1 B4 T
3 i 3
Phuiong dn 3 Phuong dn 4

Hinh 3.1 - C4c phuong an thiét ké mang dién cao ap
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3.1.2. Tinh toan kinh té - k§ thuit va lya chon phwong an hop Iy

- Pé so sanh va lua chon phuong an hop 1y, ta sir dung ham chi phi tinh
toan Z va chi xét dén nhitng phan khac nhau trong cac phuong an dé giam
khéi luong tinh toan.

Z=(a,, +a,).K+3.I% .R1c—min

max

Hay Z=(a, +a,).K+AAC—>min

Trong do:

Z : Ham chi phi tinh toan
a, :Hésbvanhanh,a,=0,1

a, :Hésbtiéu chuan, a,_=0,2

c
K : Vén dau tu cho TBA va duong day

| :Dong dién 16n nhat chay qua thiét bi

R :Dién tré cua thiét bi

T : Thoi gian ton that céng suat 16n nhét.

C  :Giatién 1kWh t6n that dién nang, c=1000d/ kWh

AA : Tbdng ton that dién ning trong cac TBA va duong day.

a) Phuong an 1.

Phuong an sir dung cac TBATG nhan dién 35 kV tir hé théng vé, ha
xubng dién 4p 10 kV sau d6 cung cip cho céac tram bién 4p phan xudng. Cac
tram bién ap phan xudéng ha dién 4ap 10 kV xubng 0,4 kV cung cép cho céc
thiét bj trong nha may.

1) Chon MBAPX va xac dinh ton that dién ning A A trong cac TBA:
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Tir hé thong dién dén

6
2
B4 |8
B2 5
B5
B 4
B3 |7
1
3

- Chon may bién ap phan xuong :

Hinh 3.2- So d6 phuong an 1

Bang 3.3-Két qua Iya chon MBA trong cdc TBA ciia phuong an 1

Tén | S,. |UJJU, | AP, | APy [Uy | I, | S6 | Pon | Thanh
TBA | (kvA) | (kV) | (kW) | (KW) | (%) | (%) | may | gid | (dn(10°4)
10°a

TBA | 1800 | 35/10 | 520 | 20 (6,009 | 2 | 213 426

TG

B, 560 | 10/0,4 | 094 | 521 | 40| 15] 2 | 655 131

B, | 400 | 10/0,4 | 0,84 | 446 |40 | 15| 2 | 504 100,8

B, | 400 | 10/0,4 | 0,84 | 446 | 40 | 15| 2 | 504 100,8

B, | 560 | 10/0,4 | 094 [ 521 [ 40| 15| 2 | 655 131

B, | 560 | 10/0,4 | 0,94 | 521 [ 40|15 | 1 | 655 65,5

Tong s6 von diu tw cho tram bién ap : K g= 955,1.10°%(d)
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- Ton that dién ning AA trong cac TBA:

Trong do:
n
t

T

: $6 may bién 4p ghép song song.
: Thot gian MBA van hanh, voit MBA van hanh subt nam:
t=8760(h)

: Thoi gian t6n that cong suat 16n nhét.

AA = AP, t +1.APN.(Si)2.r(kvvh)
n

dmB

(3-6)

Tra PL 1.4 v6i nha may cong nghiép dia phuong ¢6 T, =5000(h) nén:

T=(0,124+107*T_ )?.8760=3411(h)

AP,,AP,: Tén that cong suat khong tai va tén that cong suat ngin mach cia

MBA.
S tt

S : Cong suét dinh mirc cia MBA

= AA=n.AP,.t + E.APN .(SS“
n

dmB

: Phu tai tinh toan cua TBA.

2
] (KWh) = 202700,9(kWh)

Bang 3.4-Két qua tinh toan ton that dién ning trong cic TBA

cua phuong an 1

Tén S6 S, S, AP, AP, AA
TBA may | (kVA) | (kVA) | (kW) | (kw) | (Kwh)
TBATG 2 3255,8 | 1800 5,20 20,00 | 202700,9

B, 2 956 560 0,94 521 | 423646
B, 2 749,5 400 0,84 4,46 | 414228
B, 2 702 400 0,84 4,46 | 38145,1
B, 2 10054 | 560 0,94 5,21 45110
B, 1 465,2 560 0,94 5,21 20498

Tong ton that dién niing trong cac TBA: AA_=390241,4 (KWh)
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2) Chon day dan va xac dinh ton tht cong suat, ton that dién ning trén duong
day trong mang dién.
- Chon cap tir TBATG vé cac TBAPX.

+ Cép cao ap dugc chon theo mat do dong dién kinh té ] < Voi
nha may cong nghiép dia phuong lam viéc 3 ca, thoi gian st dung cong
suat 16n nhat T, =5000(h), str dung cap 15i déng, tra bang 2.10 trang
31 TL2 tim duoc J, =3,1(A/mm?).

+ Tiét dién kinh té cua cap :

Fe = I\;”—ax(mmz) (3-7)

kt
+ Néu cap tir TBATG vé cac TBAPX la cap 16 kép thi :
S

| = Ctx (A 3-8
max 2.J§.Udm( ) (3-8)
+ Néu cap tir TBATG vé cac TBAPX 1a cap 16 don thi :
S
2 (A) (3-9)

| =
max \/§-Udm

+ Duya vao trj sd F « tinh duogc, tra bang lya chon tiét dién tiéu

chuan cap gan nhat, sau d6 mai kiém tra tiét dién cap da chon theo diéu

kién phat nong:
Kie-lep 2 s (3-10)
Trong do:
K=k K,

k, :Hé sb hiéu chinh theo nhiét do, 1y k,=1.
k, :Hé sb hiéu chinh vé sb day cap dit trong cting mét ranh.

| : Dong dién xay ra sy c0 khi dut mot cap.
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K.=0931,=2l_, néu 2 cap dat trong mot ranh (cap 16 kép), khoang

SC
cach gitra céc soi cap 1a 300mm vak, =1; | =1, néumot cip dit trong
mot ranh (cap 16 don)

+ Vi chiéu dai cap tir TBATG dén cac TBAPX ngan nén ton that

dién ap nho, c6 thé bo qua khong can kiém tra lai theo diéu kién AU,

- Chon cap tir TBATG dén B,
S 956
[ p— =27,6(A
" 248U, 24/3.10 A
Tiét dién kinh té cua cap
o =z 210 _g o(mm?)
Jo 31

Lua chon tiét dién tiéu chuan cap gan nhat F=16 (mm?), cap
dong 3 13i cao thé, cach dién XPLE, dai thép , vo PVC do hing FURUKAWA
(Nhat) ché tao ¢6 I, =110 (A).

+ Kiém tra tiét dién cép da chon theo diéu kién phét néng;

0,93.,,=0,93.110=102,30(A) > I, =21 ., =2.27,6 =55,2(A)
Vay cap dd chon théa mén diéu kién phéat néng. Chon cap XLPE cua
FURUKAWA c6 tiét dién 16 (mm?)— 2XLPE(3x16).
- Chon cap tir TBATG dén B, :
| Swpx _ 749,5
" 24BU,. 24/3.10
+ Tiét dién kinh té cua cap :
e = ey _ 21,04 6,98(mm?)
N 3,1
+ Lura chon tiét dién tiéu chuan cap gan nhat F=16 (mm?), cap
dong 3 18i 10kV, cach dién XPLE, dai thép, vo PVC do hing

FURUKAWA (Nht) ché tao ¢6 1,,=110 (A).

+ = 21,64(A)
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+ Kiém tra tiét dién cap da chon theo diéu kién phat nong;
0,93.1,,=0,93.110=102,30(A) > I, =21 ., =2.21,64 =43 28 (A)
Vay cap dd chon théa mén diéu kién phéat néng. Chon cap XLPE cua
FURUKAWA c6 tiét dién 16 (mm?)— 2XLPE(3x16).
- Chon cép tir TBATG dén B,:
b= Stipx _ 702
2J3.U,.  24/3.10
+ Tiét dién kinh té cua cap :

|, 20,26

= 20,26(A)

— _max

= = 6,54(mm?
“T ). 31 (mm*)

+ Tra PL V.16 TL2, lua chon tiét dién tiéu chuan cap gén nhat
F=16 (mm?), cap dong 3 18i 10kV, cach dién XPLE, dai thép, vé PVC do
hang FURUKAWA (Nhat) ché tao c6 1 ;=110 (A).
+ Kiém tra tiét dién cép da chon theo diéu kién phét néng;
0,931, =0,93.110=102,30(A) > I, =2.1 ., =2.20,26 =40,53(A)
Vay cap déd chon thoa mén diéu kién phéat néng. Chon cap XLPE cua
FURUKAWA c6 tiét dién 16 (mm?)— 2XLPE(3x16).
- Chon cép tir TBATG dén B, :
e Stipx _ 1005,4
2J3.U,.  24/3.10
+ Tiét dién kinh té cua cap :

o = - B g 4mm?)
\]kt 3,1

+ =29,02(A)

+ Tra PL V.16 TL2,lua chon tiét dién tiéu chuan cap gﬁn nhat
F=16 (mm?), cap dong 3 156i 10kV, cach dién XPLE, dai thép, vo PVC do
hang FURUKAWA (Nhat) ché tao c6 1 ,=110 (A).

+ Kiém tra tiét dién cap da chon theo diéu kién phat nong;
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0,931, =0,93.110 =102,30(A) > I, = 2. 1, =2.29,02 =58,04 (A)

Vay céap dd chon théa mén diéu kién phat néng.Chon cap XLPE cia
FURUKAWA c6 tiét dién 16 (mm?)— 2XLPE(3x16).
- Chon cép tir TBATG dén B, : Do TBA B, chi ¢c6 mdt MBA nén ta co:

S 465,2
] = - 2% _ 26 86(A)
™ JBU,. /3.10
+ Tiét dién kinh té cua cap :
Fe = Inac _ 2680 _g 66(mme2)
J. 31

+ Tra PL V.16 TL2,lua chon tiét dién tiéu chuan cap gﬁn nhat
F=16 (mm?), cap dong 3 15i 10kV, cach dién XPLE, dai thép, vo PVC do
hang FURUKAWA (Nhat) ché tao ¢6 1 ;=110 (A).
+ Kiém tra tiét dién cap di chon theo diéu kién phat nong;
0,93.1, =0,93.110=102,30(A) > Is, =2.1 .., =2.26,86 =53,72(A)
Vay cap dé chon thoa mén diéu kién phéat néng. Chon cap XLPE cua
FURUKAWA c6 tiét dién 16 (mm?)— 2XLPE(3x16).

- Chon cap ha ap tir cac TBAPX dén cac phan xuong
+ Ta chi xét dén céc doan ha ap khac nhau gifta cac phuong 4n
dé so sanh kinh té giita cac phuong an. Dbi v6i phuong 4n 1 thi d6 13 sy chon
cap tir TBA B, dén vian phong va phong thiét ké (sd 8).
+ Chon cap tir tram bién ap B, dén vin phong va phong thiét ké:

s, 1737

| = -
O BU,,  /3.0,4

=250,7(A)
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Chi c6 1 cap di trong rinh nén k,=1. Diéu kién chon cép : lop > lmax - Chon
cap dong ha an, cap 4 15i (ké ca trung tinh) cach dién, vo PVC do hing LENS
ché tao, tiét dién (4 G 95) (mm?) véi I (ngoai troi ) = 296 (A)

+ Dién trd trén cac duong day duoc tinh theo cong thirc:

R:%.rO.L(Q) (3-11)
Bang 3.5-Két qua chon cap cta phuong 4n 1
F L r, R Pon gia Thanh
Puwong cap (mm?) (m) | (Q/km) | () | (10°d/m) tién
(10%a)
TBATG-B, | 2*(3*16) | 175 1,47 0,129 48 16800
TBATG-B, | 2*(3*16) | 360 1,47 0,2646 48 34560
TBATG-B, | 2*(3*16) | 125 1,47 0,092 48 12000
TBATG-B, | 2*(3*16) | 185 1,47 0,136 48 17760
TBATG-B, (3*16) 150 1,47 0,2205 48 7200
B,-8 4G95 125 0,193 |0,0241 48 6000
Tong s6 von dau tw cho dwdng diy : Kp = 94320.10° (d)
- X4c dinh ton that cong suat tic dung trén dudng day
+Tén that cong suat tac dung trén dudng day:
SZ
AP = —F R.107* (kW) (3-12)
Udm
Trong do:
R:%.rO.L(Q) (3-13)

n : S6 duong day di song song.

+ Ton that AP trén doan TBATG-B,:
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S; 2
AP=—TXR107°= 91%2 0,129.107° =1,18(kW)

dm

Bang 3.6-T6n that cong suét tac dung trén duong day ctia phuong 4n 1

DPwong cap F L r, R S, AP

(mm?) (m) | (Q/km) [(Q) | (kvA) |(KW)
TBATG-B, |2*(3*16) |175 1,47 {0,129 | 956 1,18
TBATG-B, |2*(3*16) |360 1,47 | 0,2646 | 749,5 1,48
TBATG-B, |2*(3*16) |125 1,47 |0,092 | 702 0,45
TBATG-B, |2*(3*16) |185 1,47 0,136 |10054 | 1,37
TBATG-B, |(3*16) 150 1,47 | 0,2205 | 465,2 0,47
B.-8 4G 95 125 0,193 |0,0241|173,7 4,5

Tong ton that cong suit tic dung trén diy dan AP, =9,45(kW)

- Ton that dién nang trén duong day :
AAp = AP5.1(KWh) (3-14)
Trong do:
1:La thoi gian t6n that céng suat 1on nhat; Ung voi T, =5000 (h) thi T
=3411 (h).
AAp = AP,.1=9,45.3411=32233,95(kWh)

3) Vén dau tu mua méy cat dién trong mang cao 4p ctia phuong 4n 1.

- Mang cao 4p trong phuong an c6 dién 4p 10 kV tir TBATG dén 5
TBAPX.TBATG c6 2 phan doan thanh gép nhan dién tr 2 MBATG.

- Véi 5 TBA, thi tr B, +B,, mdi tram ¢6 2 MBA va B c6 1 MBA
nhén dién truc tiép tir 2 thanh gdp qua may cét dién dit & dau duong cap.
Viy trong mang cao ap ctia phan xudng, ta sir dung 9 mdy cét dién cap 10 kV
cong thém 1 may cit phan doan thanh gop cip 10 kV & TBATG va 2 méy cét
& gia ha ap (2 MBATG) la 12 may cit dién.

- Von dau tu mua mdy cat trong phuong an 1:
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Kye =n.M (3-15)
Trong do:
n : S6 lugng may cét trong mang can xét dén.
M : Gia may cat, M=12000USD (10kV)
+ Ty gia qui doi tam thoi
1USD=20,8.10°(VND)
— K,,c =12.12000.20,8.10° = 2995,2.10° (VND)
4) Chi phi tinh toan cua phuong an 1
- Khi tinh toan vén dau tu xay dung mang dién, chi tinh dén gia thanh cap,
MBA va méy cat dién khac nhau gitta cac phwong 4n, cac phan giéng nhau
da duoc bo qua khong xét dén:
K=K, +K, +K,,. (3-16)
- Ton that dién ning trong cac phuong an bao gém ton that dién ning
trong cac TBA va duong day:
AA=AA, + AA, (3-17)
- Chi phi tinh toan Z, ctia phuong an 1:
+ Von dau tu :
K, =Kg +Kp + Ky =(955,1+ 94,32 + 2995, 20).10° =3324,62.10° (VND)
+ Tong ton that dién nang trong cac TBA va dudng day:
AA, = AAg + AAp =390241, 4 + 32233,95 = 422475, 35(kwWh)
+ Chi phi tinh toan:
Z =(a, +a,)K, +CAA
Z, =(0,1+0,2).3324,62.10° +1000.422475,35 (3-18)

— Z, =1419,86.10° (VND)
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b) Phuong an 2.

- Phuong 4n 2 sir dung TBATG nhan dién tir hé thdng vé, ha xuéng
dién ap 10 kV cung cap cho cac TBAPX.Cac TBAPX ha dién &p tir 10 kV

xuéng 0,4 KV cung cép cho cac phan xudng.

Hinh 3.3- So d6 phuong 4n 2

Tir hé thong dién dén
6
B2 5
Bl
4
7
1 B3
3

1) Chon MBAPX va xac dinh ton that dién ning A A trong cac TBA

- Chon MBA trong cac TBA: Trén co s& di chon duoc cdng suat cac

MBA & phan trén, ta c6 bang két qua chon MBA do cong ty dién Pong Anh

San Xuat.

Bang 3.7-Két qua Iya chon MBA trong cac TBA ciia phuong an 2

Tén |S,. |U./U, |AP, |APy [U, |l, [S6 | Don |Thanh
TBA [ (kVA) | (KV) | (KW) | (KW) | (%) | (%) | may | gia |tién

10%a | (10%a)

TBATG | 1800 |35/10 [5,20 |20,0 [6,0 [09 | 2 |213 426
B, (560 |10/0,4 |094 |521 |40 |15 | 2 |655 131

B, [400 [10/0,4 |084 |446 |40 |15 | 2 |504 100,8
B 560 |10/0,4 |0,94 [521 |40 |15 | 2 |655 131
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B, 560 10/0,4 |094 |521 |40 |15 2 1655 131

Téng s6 von dau tu cho tram bién ap : Kg = 920.10°

- Ton that dién niang AA trong cac TBA
+ Twong ty nhu phuong an 1, ton that dién ning AA trong céc

TBA duogc xac dinh theo cong thic:
St

dmB

)2.1(KWh)

AA = NAP, t+1 AP, (
n

Bang 3.8-Két qua tinh toan ton that dién ning trong cac TBA

cua phuong an 2

Tén So S« S 4o AP, APy, AA

TBA may (kVA) | (kVA) | (KW) (kW) (kwh)

TBATG 2 3255,8 | 1800 5,20 20,0 |202700,9
B, 2 956 560 0,94 521 |42364,6
B, 2 749,5 400 0,84 4,46 |414228
B, 2 993,5 560 0,94 521 | 44436
B, 2 1039,1 560 0,94 521 | 47056

Tong ton that dién ning trong cac TBA: AA,= 377980 (kwWh)

2) Chon day din va xéac dinh ton that cong suat, ton that dién nang trén
duong day trong mang dién.
- Chon cép tir TBATG vé cac TBAPX.

+ Twong ty nhu phuong an 1, tir TBATG vé TBAPX, cé4c cao ap
duogc chon theo mat do dong dién kinh té J,, . Str dung cap 15i dong véi T,
=5000 (h),taco J,=3,1 (A/mm?).

+ Tiét dién kinh té cua cap :

Fe = Do (mm?)
kt

+ Néu cép tir TBATG vé cac TBAPX 1a cap 16 kép thi :
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do hing FURUKAWA(Nhat) ché tao.

trong 1 ranh va k, =1, |

S

ttpx

| =t
max 2\/§-Udm

+ Néu cap tir TBATG vé cac TBAPX 1a cap 16 don thi

Imax =

Sttpx

\/§'Udm

(A)

(A)

+ Chon cap déng 3161 10 kV, cach di¢n XLPE, dai thép, vé PVC

+ Kyl

helep = 15 VOT K

sc—

Bang 3.9-Két qua chon cap cta phuong én 2

=093 val =21_ néu?2 cap dit chung

| ... Néu 1 cap dit trong 1 rénh (cap 16 don)

F L r, R Pon gia | Thanh tién

Puongcap | (mm*) | (M) | (Q/km) | (@) | (10%d¢/m) | (103d)
TBATG-B, | 2*(3*16) | 175 | 1,47 | 0,129 48 16800
TBATG-B, | 2*(3*16) | 360 | 1,47 |0,2646 48 34560
TBATG-B, | 2%(3*16) | 125 | 1,47 | 0,092 48 12000
TBATG-B, | 2*(3*16) | 185 | 1,47 | 0,136 48 17760

B,-7 4G95 | 80 | 0,193 [0,0154 48 3840

B,-8 4G185 | 100 | 0,0991 | 0,01 48 4800

Tong s6 von diu tu cho dwong diy : Kp = 89760.10°

- X4c dinh ton that cong suat tac dung trén dudng day

+ T6n that cong suét tac dung trén dudng day:

AP =

2
Stt
—
dm

R.1073(kW)
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Bang 3.10-Tén that cong suét tac dung trén dudng day ctia phuong 4n 2

Pwong cap F L r, R S, AP
(mm?) | (M) | (o/km) | (@) | (kvA) | (KW)
TBATG-B, 2*(3*16) | 175 1,47 | 0,129 | 929,86 | 1,03
TBATG-B, | 2*(3*16) | 360 1,47 |0,2646 | 1248,20 | 1,45
TBATG-B, | 2*(3*16) | 125 1,47 | 0,092 | 926,93 | 2,48
TBATG-B, | 2*(3*16) | 185 1,47 | 0,136 | 1158,73 | 1,66
B,-7 4G 95 80 0,193 |0,0154| 2915 | 8,17
B,-8 4G185 | 100 | 0,0991 | 0,01 | 1737 1,89

Tong ton that cong suat tac dung trén diy dan AP, =15,3 (kW)

- Tén that dién ning trén dudng day
AAp = AP,.1=15,3.3411= 52188, 3(kWh)

3) Vén dau tu mua méy cat dién trong mang cao 4p ctia phuong én 2.

- Mang cao 4p trong phuong 4n c¢6 dién ap 10 kV tir TBATG dén 4

TBAPX.TBATG c6 2 phan doan thanh gép nhan dién tr 2 MBATG.
- Vé6i 4 TBA, mdi tram c6 2 MBA nhan dién truc tiép tr 2 thanh gop

qua may cat dién dat & dau duong cap.

Vay trong mang cao ap ctia phan xudng, ta sir dung 8 mdy cat dién cap 10 kV
cong thém 1 may cit phan doan thanh gop cip 10 kV 6 TBATG va 2 méy cét

& gia ha ap (2 MBATG) 1a 11 may cat dién.

- Vén dau tu mua mdy cét trong phuong an 2:

Trong do:

Ky =nM

n : SO luong may cat trong mang can xét dén.

M : Gia may cat, M=12000USD (10kV)

+ Ty gia qui doi tam thoi
1USD=20,8.10°(VND)
— Ky =11.12000.20,8.10° = 2745.10° (VND)
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4) Chi phi tinh toan cua phuong an 2.

- Khi tinh toén vén dau tu xay dung mang dién, chi tinh dén gia thanh
cap, MBA va may cit dién khac nhau giira cac phuong an, cac phan gidng
nhau da duoc bo qua khong xét dén:

K=K, +K, +K,,

- Ton that dién ning trong cac phuong an bao gdm ton that dién ning

trong cac TBA va duong day:
AA=AA_ +AA,

- Chi phi tinh toan Z, cua phuong an 2:

Z,=(a,, +2a,).K, + CAA, =1372.10°(VND)
¢) Phuong an 3.

- Phuong 4n nay str dung tram phan phéi trung tam (TPPTT) nhan dién
tir hé thdng vé cap cho cac TBAPX. Cac TBAPX B,,B,,B;, B, ,Bs ha dién 4p

tir 35 kV xudng 0,4 kV cung cép cho cac phan xuong.

Tir hé thong dién dén
9 6
2
B4 8
B2 | 5
Hinh 3.4 - So d6 phuong an 3
UL
B1 - B5
4
.
1 B3
3
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1) Chon MBAPX va xéac dinh t6n that dién ning A A trong cac TBA

- Chon MBA trong cac TBA: Trén co s¢ da chon dugc cong suat cac

MBA & phan trén, ta c6 bang két qua chon MBA do cong ty dién Pong Anh

san xuat.

Bang 3.11-Két qua lya chon MBA trong cac TBA cua phuong 4n 3

Tén | S, | U.JJU, | AP, | AP, Uy | I, | S6 | Pon Thanh
TBA | (kVA) | (kV) | (KW) | (KW) | (%) | (%) | may ji:‘d tién(10° d)
B, | 560 | 35/04 | 1,06 | 547 | 50 | 1,5 | 2 | 79,10 | 1582
B, | 400 | 35/04 | 092 | 46 | 50| 15| 2 | 60,70 | 1214
B, | 400 | 35/04 | 092 | 46 | 50| 15| 2 | 60,70 | 1214
B, | 560 | 35/04 | 1,06 | 547 | 50| 15| 2 | 7910 | 1582
Bs | 560 | 35/0,4 | 1,06 | 547 | 50| 15| 1 | 79,10 79,1

Tong s6 von dau tu cho tram bién ap : K ;=638,3.10°(d)

- Ton that dién niang AA trong cac TBA
+ Tuong tu nhu phuong an 1, ton that dién nang AA trong céc
TBA dugc xac dinh theo cng thirc:

AA=NAP, t + 1 AP, (=
n

)2.1(KWh)

dmB

Bang 3.12-Két qua tinh toan ton that dién ning trong cac TBA cua

phuong an 3

Tén | S6 S, S, AP, AP, AA

TBA | may (kVA) | (kVA) | (kW) | (kw) | (kWh)
B, 2 956 560 1,06 547 | 45759,3
B, 2 7495 400 0,92 460 | 43662,8
B, 2 702 400 0,92 4,60 | 40282,12
B, 2 10054 | 560 1,06 547 | 4314436
Bs 1 465,2 560 1,06 5,47 22150

Tong ton that dién niing trong cac TBA: AA_=194999(kWh)
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2) Chon day dan va xac dinh ton tht cong suat, ton that dién ning trén duong
day trong mang dién.
- Chon cép tir TPPTT vé cac TBAPX.
+ Tuong ty nhu phuong 4n 1, tir TPPTT vé TBAPX, c4c cao ap
duoc chon theo mat do dong dién kinh té J ., .Sir dung cap 16i dong véi T,
=5000 (h), tac6 J, =3,1 (A/mm?).
+ Tiét dién kinh té cua cap :
Fe = Do (mm?)
kt
+ Néu céap tir TPPTT vé cac TBAPX 1a cép 16 kép thi :
e =5 (A
+ Neéu cap tu TPPTT vé cac TBAPX la cap 16 don thi :
e = = )
+ Chon cap déng 3161 10 kV, cach dién XLPE, dai thép, voé PVC
do hing FURUKAWA(Nhat) ché tao.
+ Kl = 1 VOI Kk, = 0,93 val =21, néu2 cap dit chung

trong 1 ranh vak,, =1; 1=, néu 1 cap dit trong 1 rnh (cap 16 don)

Bang 3.13- Két qua chon cap ciia phuong an 3

F L r, R Don gia Thanh

DPuong cap | (mm?) (M) | (Q/km) | (€2) | (10°d/m) tién
(10°d)
TPPTT-B, | 2*(3°50) | 175 | 0494 | 0,043 | 130 45500
TPPTT -B, | 2*(3*50) | 360 | 0,494 | 0,089 | 130 93600
TPPTT -B, | 2*(3*50) | 125 0,494 0,031 130 32500
TPPTT -B, | 2%(3*50) | 185 | 0,494 | 0,046 | 130 48100
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TPPTT-Bs

3*50

150

0,494

0,074

130

19500

Bs-8

4G95

125

0,193

0,0241

48

6000

Téng s6 von dau tu cho dwong day : Kp = 245200.10° (d)

- X4c dinh ton that cong suat tac dung trén dudng day

+ T6n that cong suét tac dung trén dudng day:

R.1073 (kW)

AP =

2
Stt

2

dm

Bang 3.14-Ton tht cong suét tac dung trén dudng day ctia phuong an 3

Pwong cap F L ro R St AP
(mm?) | (M) | arkmy | (2) | wva) | KW)
TPPTT-B: | 2*(3*50) | 175 0,494 | 0,043 956 0,032
TPPTT -B2 | 27(3*30) | 360 0,494 | 0,089 | 749,5 | 0,041
TPPTT -Bs | 2¥(3*50) | 125 0,494 | 0,031 702 0,012
TPPTT -B4 | 2%(3*50) | 185 0,494 | 0,046 | 1005,4 | 0,040
TPPTT -B5 3*50 150 0,494 | 0,074 | 4654 | 0,013

B5-8 4G95 125 0,193 |0,0241 | 173,7 4,5

Tong ton that cong suit tac dung trén diy dan APy =4,638 (kW)

- Tén that dién ndng trén duong day:

3) Vén dau tu mua méy cat dién trong mang cao 4p ctia phuong 4n 3.

AA, = AP, 1 = 4,638.3411=15796(KWh)

- Mang cao ap trong phuong an cé dién ap 35 kV tir TPPTT dén 5
TBAPX. TPPTT c6 2 phan doan thanh gép nhan dién tur 2 16 day kép cua

duong day trén khong dua dién tir hé thong vé.

- Trong 5 TBA, c6 4 tram mdi tram c6 2 MBA va 1 TBA ¢6 1 MBA
nhan dién truc tiép tir 2 phan doan thanh gép qua may cit dién dit & dau

duong cap. VAay trong mang cao &p cua phan xudng, ta st dung 9 may cat
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dién cap 35kV cong thém 2 may cét trén duong day tr TBA khu vuc vé
TPPTT va 1 may cat phan doan thanh gép cip 35kV & TPPTT, téng cong la
13 may cit dién
- Vén dau tu mua mdy cét trong phuong 4n 3:
Kvec =n.M
Ty gia quy ddi tam thoi: 1USD =20,8.10° (VND)
— Kuc = 13.12000.20,8.10° =3244,8 .10°(VND)
4) Chi phi tinh toan cua phuong an 3.
- Chi phi tinh toan Z, cua phuong an 3:
Z,=(a,, +a,).K; +CAA,
Z,=(0,1+0, 2).3348,3.106 +1000.210795 =1215,3.10° VND

d) Phuong an 4.
- Phuong 4n nay str dung tram phan phéi trung tam (TPPTT) nhan dién

tir h¢ thong vé cap cho cac TBAPX. Cac TBAPX B, B,,B,, B, ha dién ap tur
35 kV xuéng 0,4 kV cung cép cho cac phan xudng.

B2 ! 5’\

Hinh 3.5 - So d6 phuong an 4

Bl ]
4
1 || B3 !
3
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1) Chon MBAPX va xéac dinh t6n that dién ning A A trong cac TBA
- Chon MBA phan xudng: Trén co s& da chon dugc cong suat cac

MBA & phan trén, ta c6 bang két qua chon MBA cho cac TBAPX do cong ty

dién Pong Anh san Xuat.

Bang 3.15-Két qua lua chon MBA trong cic TBA cuia phuong an 4

Tén S.. |UJU, | AR, | APy | U, | I, | So | Don Thanh
TBA [ (kVA) | (kV) | (KW) | (KW) | (%) | (%) | may | gia | tién(10°d)
10°D
B, 560 | 35/0,4 | 094 | 521 | 40|15 | 2 65,5 131
B, 400 | 35/0,4 | 0,84 | 446 | 40| 15| 2 50,4 100,8
B, 560 | 35/0,4 | 094 | 521 | 40|15 | 2 65,5 131
B, 560 | 35/0,4 | 094 | 521 | 40|15 | 2 65,5 131
Tong s6 von diu tw cho tram bién ap : Kg= 493,8.10°(d)

- Ton that dién niang AA trong cic TBAPX:

+ Tuong tu nhu phuong an 1, ton that dién nang AA trong céc

TBAPX duogc xac dinh theo cong thic:

AA =n.AP,.t +—.ARy.
o1+ AR (S

1 Sy

dmB

Vi 1=3411(h) ung véi T, =5000 (h)

)2.1(kKWh)

Bang3.16-Két qua tinh toan ton that dién ning trong cac TBA cua

phuong an 4
Tén S6 S, S, AP, AP AA
TBA may | (kVA) | (kVA) | (kw) | (kw) | (kWh)
B, 2 956 560 0,94 521 | 423646
B, 2 749,5 400 0,84 4,46 | 414228
B, 2 993,5 560 0,94 5,21 50972
B, 2 1039,1 | 560 0,94 5,21 47056
Tong ton that dién niing trong cac TBA: AA_=181815,4 (kWh)
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2) Chon day dan va xac dinh t6n that cong sudt, ton that dién nang trén
duong day trong mang dién.
- Chon cép tir TPPTT vé cac TBAPX.
+ Twong tu nhu phuong an 1, tir TPPTT vé TBAPX, c4c cao &p
duoc chon theo mat do dong dién kinh té J,, .Sir dung cap 16i dong véi T,
=5000 (h), ta c6 J,,=3,1 (A/mm?).
+ Tiét dién kinh té cua cap :

I
Fee = %(mmz)
kt

+ Néu cép tir TPPTT vé cac TBAPX la cap 16 kép thi
S
Imax = $( )
2.3.U,,
+ Néu cép tir TPPTT vé cac TBAPX 14 cép 16 don thi :
S

Im X . A
2 —\/§-Udm( )

+ Chon cap dong 3 16i cao ap, cach dién XLPE,dai thép, vé PVC
do hang FURUKAWA(Nh4t) ché tao.
+ K, =1 v6i k,.=0,93val_=21_ néu?2 cap dit chung

hc'cp = "sc

trong 1 ranh vak,.=1; 1 =1 néu I cap dat trong 1 ranh (cap 16 don)

Bang 3.17-Két qua chon cap ciia phuong an 4

F L r, R Pon gia Thanh
Puwong cap | (mm?) (M) | (Q/km)| () | (10°d/m) tien
(10°d)
TPPTT-B, | 2*(3*50) | 175 0,494 | 0,043 130 45500
TPPTT -B, | 2*(3*50) | 360 0,494 | 0,089 130 93600
TPPTT -B, | 2*(3*50) | 125 0,494 | 0,031 130 32500
TPPTT-B, | 2*(3*50) | 185 0,494 | 0,046 130 48100
Bs-7 4G95 80 0,193 |0,0154 48 3840
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B,-8

4G185

100

0,0991

0,01

48

4800

Tong s6 von dau tu cho dwong day : K ,=228340.10%(d)

- X4c dinh ton that cong suat tic dung trén duong day

+ Ton that cong suét tac dung trén duong day:

2
Stt

2

AP =

dm

R.10"

*(kw)

Bang 3.18-Ton thét cong suét tac dung trén dudng day ctia phuong an 4

Puong cap F L r, R S, AP
(mm?) | (M) | (Q/km) | () | (kvA) | (KW)
TPPTT-B, | 2*(3*50) | 175 0,494 0,043 956 0,032
TPPTT-B, | 2*(3*50) | 360 0,494 0,089 | 749,5 | 0,041
TPPTT-B, | 2*%(3*50) | 125 0,494 0,031 | 1103,5 | 0,031
TPPTT-B, | 2*(3*50) | 185 0,494 0,046 | 1039,1 | 0,041
Bs-7 4G95 80 0,193 |0,0154| 2915 | 8,17
B,-8 4G185 100 0,0991 0,01 | 173,7 | 1,89

Tong ton that cong suat tic dung trén diy din AP, =10,205 (kW)

- Ton that dién nang trén duong day:

AA, = AP, 1(KWh)

Trong do:

1: 14 thoi gian ton that cong suat 16n nhat;Ung véi T .=5000 (h) thi

1=3411 (h).

3) Vén dau tr mua méy cét dién trong mang cao 4p cia phuong 4n 4.

AA, = AP, .1 =10,205.3411 = 34809(KWh) .

- Mang cao ap trong phuong an cé dién ap 35 kV tir TPPTT dén 4
TBAPX. TPPTT c6 2 phan doan thanh gop nhan dién tr 2 16 day kép cua

duong day trén khong dua dién tir hé thong vé.
- Trong 4 TBA, mdi TBA déu c6 2 MBA nhan dién tryuc tiép tir 2 phan

doan thanh gép qua may cat dién dit ¢ dau duong cap. Vay trong mang cao
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4p cua phan xudng, ta sir dung 8 may cat dién cip 35kV cong thém 2 may cit
st dung cho duong day tir TBA khu vuc vé TPPTT va 1 may cat phan doan
thanh g6p cap 35kV ¢ TPPTT, tong cong 1a 11 may cit dién.
- Vén dau tu mua mdy cét trong phuong an 4:
Kue =n.M
Trong do:
n: SO luong may cat trong mang can xét dén.
M: Gia may cit, M=12000USD (10kV)
+ Ty gia qui doi tam thoi
1USD=20,80.10°(VND)
— Kye =11.12000.20,8.10° = 2745.10° (VND)
4) Chi phi tinh toan cua phuong an 4.
Z,=(a,, +a,)K,+CAA,
Z,=(0,1+0,2).2807,1.10° +1000.216624, 4
Z, =1058,8.10°(VND)
e) Tong hop chi tiéu kinh té ky thudt cia cdc phirong dn.

Bang 3.19-Tong hop chi tiéu kinh té ky thuat ciia cac phuong an

Phwong 4n Von dau tu Ton that dién | Chi phi tinh toan
(10°d) nang (kWh) (10°d)
Phuong an 1 3324,62 422475,35 1419,86
Phuong an 2 3096 443776 1372
Phuong an 3 33483 210795 1215,3
Phuong 4n 4 2807 2166244 1058,8
Nhan xét:

Két qua tinh toan cho thay, phuong an 1 va phuong an 2 c6 ton that
dién niang 16n hon phuong an 3 va 4 nhiéu, hon nita, chi phi tinh toan Z;, Z,
déu 16n hon nén loai bo khong lya chon. Trong 2 phuong an 3 va 4, thi

phuong an 4 c6 sd vén dau tu va chi phi tinh toan nhé hon phuong an 3 (con
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ton that dién ning 13 nhu nhau). Mit khac, phuong an 3 ¢6 nhiéu chung loai
MBA hon nén khong tién cho viéc thay thé sira chira. Bac biét Ia chi phi tinh

toan cho phuong 4n 4 nho hon.Vay chon phuong 4n 4 lam phuong an thiét ké.

3.1.3. Thiét ké chi tiét cho phwong an dwgc chon
a) Chon day ddn tir TBA khu viec vé TPPTT.

- Puong day cung cap tir TBATG cua hé théng vé TPPTT cua nha may
dai 15(km). Str dung duong day trén khdng, day nhém 16i thép, 16 kép.

- Vi mang cao ap co T, lon, day dan duoc chon theo mat do dong
dién kinh té J,.. Tra bang 4.3 ( trang 194 TL2-Sé tay lga chen va tra ciu
thiét bi dién tir 0,4 dén 500 kV-Ngd Hong Quang) véi day dan AC c6 thoi
gian st dung c6ng suat I16n nhat T, =5000(h), tacd J,, = 1,1 (A/mm?).

- Dong dién tinh toan chay trén day dan:
Sttam 32558

linm = gyap= = 5raae = 2685(A) (3-19)
Tiét dién kinh té caa cap:
Fo- IEmm _ 2?55 _ 24, 41(mm?)
kt l

Chon day nhém 16i thép tiét dién 35(mm?). Tra phu luc bang 4.61 TL2

véi day din AC-35 c6 19 =170(A).

- Kiém tra day dan theo sy ¢ dut 1 day:
I, = 2.1, = 2.26,85=53,71(A) <, =170(A)
Vi vay, day dan di chon thoa mén diéu kién sy cb.

- Kiém tra day dan theo diéu kién ton that dién ap cho phép:
Vi day dan AC-35 ¢6 khoang cach trung binh hinh hoc gitra cac day Dtb= 2
(m), tra bang 4.61 TL5 (trang 276) dugc ro= 0:85(€2/km) 5

0=0,403(Q/km). (xem banga.71-trang 284-TLII).
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Piom-R + Qum-X  2072,3.0,85.15 + 2511,2.0,403.15

AU =
Ui 2.35
= AU =594,3(V).
(O day ta dung duong day 16 kép nén: R:%I;X = %I :

Ta thay: AU < AU, =5%.U,, =1750(V)

— Day dan duogc chon thoa man diéu kién ton that dién ap cho phép.
Vay chon day AC-35.
b) Tinh todn ngan mach va lya chon cac thiét bj dién.

- Muc dich cua tinh todn ngan mach 1a kiém tra diéu kién 6n dinh dong
va 6n dinh nhiét ca thiét bi va day dan duogc chon khi c6 ngan mach trong hé
théng. Dong dién ngian mach tinh toan dé chon khi cu dién la ngan mach 3
pha. Khi tinh todn ngan mach phia cao ap, do khéng biét cau trdc cu thé caa
hé thong dién quéc gia nén cho phép tinh toan gan dang dién khang cua hé
théng dién qudc gia théng qua cong suat ngan mach vé gia tri ha &p cua

TBATG va coi hé théng c6 cong suat vo cung 16n.

N Ni
MC v 9
PDK Ca
— ﬁ:—i:r—v P<—
[FPPTT TBAPX

X
Sl A

Hinh 3.6- So d6 nguyén Iy va so dd thay thé tinh toan ngin mach

1.So do6 nguyén 1y:
TBATG  : Tram bién &p trung gian

TPPTT : Tram phan phdi trung tam
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TBAPX  : Tram bién ap phan xuong

MC,, MC, : May cat dau va cudi ngudn cia duong day cung cap dién.

DDK : BPuong day trén khong.
2.S0 dé thay thé:
HT He théng dién québc gia
Z, : Tong tro caa duong day trén khong.
Z. : Tong trg cua cap.

Dé lya chon, kiém tra day dan va céac khi cu dién can phai tinh toan 5
diém ngan mach sau:

N  :Diém ngan mach trén thanh cai TPPTT dé kiém tra may cit va
thanh gop.

N, (i =1—4): Biém ngan mach trén thanh cai TPPTT dé kiém tra

cap va thiét bi cao ap cua mang.

Pién khang cua hé thong dién duoc tinh theo cong thuc:
_Up

X, =t
ht S,

() (3-20)
Trong do:
SN : Cong suat cua may cit MC: (ngin mach vé phia ha &p cua may
bién &p trung &p hé thong ). SN=250 (MVA).
Ut :Dién ap trung binh cua duong day
U, =105.U,, =105.35=36,75(kV)
- bién tro va dién khang cua duong day:

ol rneye — Xool
R:7(Q),X— 2 (Q)

Trong do:

f0:Xo . Pién tré va dién khang trén 1 km day dan (Q/km),

L :Chiéu dai duong day (1=15 km).
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Do ngin mach xa ngudn nén dong ngan mach siéu qua d6 I”” bang dong

dién ngan mach 6n dinh 1=nén ta c6 thé viét:
y=1"=1,=—b_
3.z, (3-21)

Trong do:
ZN  :Tong tré tir hé thdng dién dén diém ngin mach can tinh ().

Ut : Bién ap trung binh cua duong day.

- Tri s6 dong ngan mach xung kich dugc tinh theo biéu thic:

|, =1,8~/2.1(KA).

(3-22)
Bang 3.20-Thong sb ctia duong day trén khdng va cap
Duong ca F L o X R X
8P | (mm2) | (m) | (Q/km) | (Q/km) | (Q) | (Q)
TBATG-TPPTT | AC-35 | 10000 | 0,85 0,403 | 425 | 2,02
TPPTT-B, 3*50 175 0,494 0,14 0,043 | 0,012
TPPTT -B, 3*50 360 0,494 0,14 0,089 | 0,025
TPPTT -B, 3*50 125 0,494 0,14 0,031 | 0,009
TPPTT -B, 3*50 185 0,494 0,14 0,046 | 0,013
- Tinh diém ngan mach N tai thanh gop TPPTT:
2 2
X, = Us, _ 36,75 _5,4(Q)
S, 250
R=R,, =425Q)
X =Xy, + Xgq =5,4+2,02=7,42(Q)
U, 3675 36,75 _2,48(A)

l, = = =
Y BZy VBZy 3./4,252 17,422

|, =1,8+/2.1, =1,84/2.2,48 =6,3(kA)

- Tinh diém ngan mach N, tai thanh ci tram bién ap phan xuong B,
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Ui 36,75
=g = 250
N
R =Ry, +R, =425+ 0,043 = 4,293(Q)
X = Xy, + Xyg + X, =5,4+2,02+0,012 = 7,432(Q)
__ U, 3675 _ 36.75
Y BZy VB3Zy 3./4,293% 17,4322

|, =1,8~/2.1, =1,8+/2.2,38 = 6,3(kA)

=5,4(Q)

= 2,47(KA)

Bang 3.21-Ké&t qua tinh toan ngan mach

Piém ngan mach I, (KA) I . (KA)
N 2,48 6,31
N, 2,47 6,29
N, 2,46 6,26
N, 2,47 6,29
N, 2,47 6,29

c) Lwa chon va kiém tra cac thiét bi dién.
1) Tram phan phéi trung tam :

TPPTT 1a noi truc tiép nhan dién tir hé théng vé dé cung cap dién cho
nha may nén viéc lya chon so d6 ndi day caa tram ¢6 anh huong truc tiép dén
van dé an toan cung cap dién cho nha may.Do d6, so do can phai thoa man
cac diéu kién co ban nhu:dam bao cung cip dién lién tuc theo yéu cau cua
phu tai, rd rang va thuan tién cho viéc van hanh va xu 1y su ¢d, an toan khi
stra chira va hop 1y vé mit kinh té trén co so bao dam cac yéu cau ky thuat.

e Lua chon va kiém tra may cat, thanh dan cia TPPTT.

Cac may cat dat tai TPPTT gom c6 2 may cat néi duong day trén
khéng cap dién cho tram va 2 phan doan thanh gop.Trén mdi phan doan thanh
gop c6 4 may cat ndi thanh gop véi cac tuyén cép cap dién cho 4 TBAPX.Mot
may cat ndi giir 2 phan doan thanh gop.Céc may cit cd nhiém vu dong cit
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mach dién cao ap dong thoi cit dong dién phu tai phuc vu cho céng tac van
hanh.Ngoai ra, may cat con c6 chirc ning cat dong ngan mach dé bao vé cac
phan tir cua hé théng dién.Can cir vao cac sé lieu ky thuat da tinh dugc cua
nha may, chon cac ta may cit hop bo cua SIEMENS loai 8DC11 cach dién
SF6, khong can bao tri.

-Céc diéu kién chon may cat 8DC11:

bién ap dinh muc

Uyne =362 U, =35(kV) (3-23)
Dong dién dinh muc
e =1250(A) =1, =21, =2.26,85=53,7(A) (3-24)
Dong dién cat dinh muc
lameit= 25(KA) > 1, =1,94(kA) (3-25)

Dong dién 6n dinh cho phép
i, =63(kA) =i, =4,4(kA) (3-26)
- Vi thanh dan chon vuot cap nén khong can kiém tra 6n dinh dong.
Bang 3.22-Thong s6 may cat dit tai TPPTT

Loai MC | Cachdién |1, (A)JU, (KV) | la(KA) | leiimax (KA)
8DC11 SF6 1250 36 25 63

e Lya chon kiém tra BU

- BU thuong d4u theo so dd Y/Y;A/A.Ngoai ra con c6 loai BU 3 pha
5tru Y, /'Y, / A(d4u sao khong, sao khong, tam giac ho). Trong d6, cuon tam
giac ho, ngoai chirc nang thong thudng con ¢6 nhiém vu bao cham dét 1 pha.
BU thuong dung cho mang trung tinh cach dién (10 kV; 35kV).

- BU duoc chon theo diéu kién dién ap dinh muc:
Uirpu = Ui = 39(KV)
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Chon loai BU 3 pha 5 tru 4MS36, kiéu hinh tru do hdng Siemens ché tao c6
cac théng s6 nhu sau:

Bang 3.23-Thong s6 k¥ thuat ciia BU loai 4MS36

Théng s6 ky thuit 4MS36
Uanm (KV) 36
U chiu dung tan so cong nghi¢p (kV) 70
U chiu dung xung 1,2/50 us(kV) 170
Usam (KV) 100/+/3
Tai dinh mac (VA) 400

Za

Rk

— /ﬁ
——F— /m

I

x—/_"h_|
E/_"“—|

%

—IE%_
%

—— /ﬁ

—— /m

—— /m

—IE%_
i

—— /m

2 Ta BU | Ta MC| Ta BU . 5 >
TaMC P A s N N Céc th MC d4u ra cta phan doan TG2 ~ |Ta MC
44U Vo Cdc ti MC d4u ra cta phan doan TG1 va CSV %}:)zrrll va CSV p : d4u vio

Hinh 3.7- So d6 ghép nbi tram phéan phdi trung tim

Tat cd cac ti hop bg déu ciia hing Siemens, cdch di¢n bang SF6, logi DC11,
khong can bdo tri.

Dao céch ly ¢6 3 vi tri: hé mach, néi mach va tiép dat.

e Lya chon va kiém tra may bién dong dién BI:

- May bién dong dién BI c6 chirc ning bién d6i dong dién so cap ¢ tri
s6 bat ky xuéng 5 A (hoizc 1A va 10A) nham cap nguon dong cho do luong,
tu dong hoa va bao vé role.

- BI dugc chon theo diéu kién:

bién ap dinh muc:
Uy = U, =35(KV)
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Dong dién so cap dinh mac : Khi c6 sy ¢d, MBA c6 thé qué tai
30% nén BI chon theo dong cudng birc qua may bién ap ¢ cong suat 16n nhat
trong mang la 1000 (kVA).
I > Imax — kqtbt'SdeA — 113560
W12 124335 1,24/3.35

Vay chon BI loai 4ME16 kiéu hinh tru do hang Siemens ché tao c6 cac

=10(A)  (3-27)

thong s6 ki thuat nhu sau:

Bang 3.24-Thong sb ky thuat caa BI loai 4AME16

Thong s6 k§ thuit AME16
Udm (KV) 36
U chiu dyng tan s6 cong nghiép (kV) 70
U chiu dung xung 1,2/50 us(kV) 170
liam (KV) 5-1200
am (KV) lhoac 5
Lo e (KA) 80
lod done (KA) 120

e Lya chon chéng sét van.

- Chéng sét van 1a mét thiét bi c6 nhiém vy chéng sét danh tir duong
day trén khong truyén vao TBA va TPP. Chdng sét van duoc 1am bang mot
dién tré phi tuyén: Vi dién ap dinh muac cua ludi dién, dién tro chdng sét co
tri s6 vo cung, khong cho dong dién di qua, con khi c6 dién ap sét thi dién tro
giam sét dén khdng, chéng sét van thdo dong dién xubng dat.

Chéng sét van duoc ché tao o nhiéu cap dién ap. V&i nha may thiét ké,
ta chon chdong sét van theo cap dién ap Udm.nm=35 (kV).

Chon loai chng sét van do Lién X6 (cil) san xuat loai PBC- 35 ¢6

Udm =35kV
2) Tram bién ap phan xuong :

- O day, tat ca cac TBAPX déu dit 2 may bién ap. Vi cac TBAPX dit

khong xa TPPTT nén & phia cao ap chi can dit cau dao va cau chi. Dao cach
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ly dung dé cach ly MBA khi stra chita, con cau chi dung dé bao vé ngan mach
va qué tai cho MBA. Phia ha ap dat Aptomat tong va Aptomat nhanh, thanh
cai ha ap dugc phan doan Aptomat phan doan. Dé han ché dong ngan mach
vé phia ha &p cua tram va don gian cho viéc bao vé, chon phuong thirc cho 2
MBA lam viéc doc lap (aptomat phan doan cua thanh cai ha ap ¢ trang thai
cit). Chi khi ndo 1 MBA bj sy ¢6 madi sir dung Aptomat phan doan dé cap
dién cho phu tai ciia phan doan di voi MBA su ¢
A A

DCL

e Lua chon va kiém tra dao cach ly cao ap.
- Dao céach ly dugc chon theo cac diéu kién:
bién ap dinh muac
U, e >U,  =35(KV)
Dong dién dinh mrc :
Loy 2 e =20, =2.26,85=53,7(KA) (3-28)
Dong dién 6n dinh dong cho phép :

. >, =6,08(kA) (3-29)
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Chon loai 3DC do hang Siemens ché tao véi cac thong sé k§ thuat sau:

Biang 3.25-Thong sb k¥ thuat caa dao cach ly 3DC

U (KV) lam (A) e (A) lmax (KA)
36 630 35 50

e Lyra chon va kiém tra cdqu chi cao ap:

- Cau chi Ia thiét bi bao vé, ¢ nhiém vu cit dat mach dién khi c6 dong
dién 16n qua tri sé cho phép di qua. Noi cach khac, chitrc ning cua cau chi 1a
bao vé qué tai va ngan mach. Trong ludi dién cao &p (U>1000V), cau chi
thuong dugc dung & cac vi tri:

+ Bao vé MBA do luong & cac cap dién ap.

+ Két hop véi cau dao phu tai thanh may cat phu tai dé bao vé
cac duong day trung ap.

+ Pt phia cao ap cua TBA phan phéi dé bao vé ngan mach cho
MBA.

- Cau chi dugc ché tao theo nhiéu kiéu va ¢ nhiéu cap dién ap khac
nhau. O cap dién 4p trung 4p va cao ap thudng sir dung loai cau chi dng.

- Céc diéu kién chon cau chi:

+ Dién ap dinh mc:
Uinee = Ugmm = 39(KV)

+ Dong dién dinh mic: Khi sy ¢b 1 MBA thi may con lai c¢6 thé
quUA tai 30%:

Koo Sampa 1,3.560

vmx T Bae [3.35

O day tinh cho TBA ¢6 S¢mp=560 kVA ¢6 dong ngan mach 1a max.

e 2= 1

=12(A) (3-30)

dmcc

+ Dong dién cat dinh muc ( chon theo dong ngan mach 16n nhat
cua MBA trén thanh cai):
lameit > I, = 2,36(KA) (3-31)
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—Vay, chon loai cau chi éng do hang Siemens ché tao loai 3GD1 605-5B

Bang 3.26-Thong s6 ki thuat ctia cau chi loai 3GD 1605-5B

Udm (kV) l4m (A) | ¢4 N min (A) I s (kA)
36 25 120 31,50

e Lya chon va kiém tra aptdmat:

- Aptdmat tong, aptdmat phan doan va aptdmat nhanh déu chon ding
cac aptdmat khong khi do hang Merlin ché tao.

- Vi tram 2 MBA dit 2 ta 4ptdmat tong va mot ti aptomat phan doan
la 2 ta aptdbmat nhanh.

- Aptdmat tong va cac aptomat phan doan dugc chon theo céc diéu
Kién:

+ Dién ap dinh muc:
Uina = Ygnm = 0,8(kV) (3-32)

+ Dong dién dinh mac:

k.S
IdmA 2 Ilvmax = w (3-33)
'~ dmnm

Ta co:

|1 KaoSasa _ 1,3.560
dmA = "lvmax \/50’38 \/§0’38

Bang 3.27-Két qua chon Aptomat tong va Aptdomat phan doan

=1106(A)

Téntram | Loai | SO luong | Ugn(V) | 1im(A) | lesen(A) SO cuc

B, B, BsB, | M12 3 690 | 1250 40 3

- Aptomat nhanh dugc chon theo cac diéu kién:
+ Dién ap dinh muc:
Ui = Ugnnm = 0,38(KV) (3-34)
+ Dong dién dinh muc:
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lama = 1 = .
n'\/g'udmnm

S

n: Sb 4ptdmat nhanh dua dién vé phan xudng

Bang 3.28-Két qua chon aptdmat nhanh loai 4 cuc cia Merlin Gerlin

(3-35)

Tén phin xwéng Stt It Loai S6 Utm | lam | lein

(KVA) | (A) lwgng | (V) | (A) | (KA)
PX.co khi chinh 956 | 726,24 | C801N 2 1690 | 800 | 25
PX_lip rap 597 | 4535 | NS630N| 2 | 690 | 630 | 10
PX.stra chira co khi 261 198,3 | NS400N 2 690 | 400 | 10
PX.rén 551 | 4186 | NS63ON | 2 | 690 | 630 | 10
PX.duc 411 | 3122 [ NS400N| 2 | 690 | 400 | 10
Bd phan nén ép 454,4 | 345,2 | NS400N 2 690 | 400 | 10
PX két cau kim loai 2915 | 2214 | NS400N | 2 690 | 400 | 10
Vin phong & phong thiétké | 173,7 | 264 | NS400N | 2 690 | 400 | 10
Tram bom 1525 | 231,6 | NS400N 2 690 | 400 | 10

e Lya chon thanh gop.

- Céc thanh dan duoc chon theo diéu kién phat nong cho phép. Dong dién

cudng buc tinh véi TBA B, ¢6 S4=1103,5 (kVA).

K, K,.I

Trong do:

ki=1: Véi thanh gop dit dang

k,=1: Hé s hiéu chinh theo nhiét d6 moéi truong

S

11035

>, = t
cp — "C
P \/§'Udmnm

> 1, 21y, =1677(A)

~J3.0,38

=1677(A)

(3-36)

Vay, chon thanh dan déng tiét dién hinh chit nhat c6 kich thuéc 60x6 (mm?),
mdi pha ghép 2 thanh vai Ig,= 1740(A).

o Kiém tra cap da chon.

- Pé don gian, & day ta chi can kiém tra véi tuyén cap ¢ dong ngan

mach 16n nhat: 1y;=2,38 (KA).
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- Kiém tra tiét dién cap da chon theo diéu kién 6n dinh nhiét:

F>oa.l, ., /tqd (3-37)
t =F(B"t) Vait: Thoi gian ton tai ngan mach, lay t=0,5(s).

p= (3-38)

Vi ngan mach 1a xa nguon nén :
Iy =1, =1_=p"=1-Tra d6 thi trang 109 TL VI tim dugc tw=0,4
Vay, tiét dién on dinh nhiét caa cap:

F>oul,. [ty =6.2,384/0,4 =9,03(mm?)
Vay, chon cap 50 mm?la hop ly.
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3.2. THIET KE MANG PIEN HA AP CHO PHAN XUONG SUA CHUA
CO KHI

Phéan xudng sua chita co khi c6 dién tich 12 3300 m?, gém 70 thiét bi
dugc chia 1am 6 nhém. Céng suat tinh todn ctia phan xuong 1a 261 kVA,
trong d6 c6 46,2 kW st dung cho hé théng chiéu sang. Pé cap dién cho
PX.SCCK ta sir dung so ¢4 hdn hop. Pién nang tir tram bién &p B; duoc dua
vé ta phan phéi ctia phan xuéng. Trong ta phan phéi dit 1 Aptomat tong va 7
Aptdmat nhanh cap dién cho 6 ti dong luc va mot ta chiéu sang.Tir ta phan
phdi dén céc ta dong luc va chiéu sang sir dung so d6 hinh tia dé thuan tién
cho viéc quan Iy va van hanh. Mdi ta dong luc cap dién cho mot nhom phu tai
theo so @6 hdn hop, cac phu tai co cong suat 16n va quan trong s& nhan dién
tryc tiép tir thanh cai cua tu, cac phu tai ¢ cong suat bé va it quan trong hon
dugc ghép thanh cac nhém nho nhan dién tir ta theo so d6 lién théng (xich).
Pé dé dang thao tac va ting thém do tin cay cung cip dién, tai cac dau vao va
ra cia ta déu dit cac aptdmat lam nhiém vu dong cat, bao vé qua tai va ngan
mach cho cac thiét bi trong phan xuoéng. Tuy nhién, gia thanh cua ta s& dat
hon khi ding cau dao va cau chi, song day ciing 1a xu huéng thiét ké cung cap

dién cho cac xi nghiép cong nghiép hién dai.

3.2.1.Tinh toin ngin mach phia ha 4p ciia phan xwéng sira chira co khi
dé kiém tra cap va aptomat

Khi tinh todn ngan mach phia ha &p, ta xem may bién ap B; la ngudn
(duoc ndi vai hé théng vo ciing 16n). Vi vay, dién &p trén thanh céi cao &p cua
tram duoc coi 1a khong thay d6i khi ngan mach, ta c6 1, =1"=1_. Gia thiét
nay s& 1am cho dong ngan mach tinh toan 16n hon thyc té nhiéu béi vi rat khé
giit duoc dién &p trén thanh cai cao ap caa tram bién ap phan phéi khong thay
d6i khi xay ra ngan mach sau MBA. Song néu véi dong ngan mach tinh toén

ndy ma céc thiét bi lua chon thoa man diéu kién on dinh dong va 6n dinh
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nhiét thi chiing hoan toan c6 thé Iam viéc tét trong diéu kién thuc té. Bé giam
nhe khdi lwong tinh toan, & day ta s& chi kiém tra véi tuyén cap co kha ning
xay ra sy ¢ ning né nhat. Khi can thiét co thé kiém tra thém cac tuyén cép

con nghi van, viéc tinh toan ciing duoc tién hanh tuong tu.

a) CAc thdng sé ciia so do thay thé.
- bién trg va dién khang may bién ap:

Sum=1000 (KVA)
AP, =13(kV)
U, % =6,5%

R, - APn.2U§m _ 13.0,42.106

2 10
_U,.Ui., 6,5.04%10°
100.S,,, 100.1000

=2,08(mQ)

=10,4(mQ)

B

- Thanh gop tram bién 4p phan xuong-TGy:
Kich thudc : 100x10 (mm?), mdi pha ghép 3 thanh.
Chidudai :I=1.2 (m).
Khoang cach trung binh hinh hoc: D=300 (mm).
Tra PL4.11-TL1, tim duoc:

Rrg, = %.ro.l = %.0,020.1,2 =0,008(mQ)

X, =0,157(mQ / m)

X6, = %.xo.l = %.0,157.1, 2 =0,063(MQ)

- Thanh gop trong ta phan phdi-TG:
Chon theo diéu kién:
Kno.lop > lp=398,47 (A).
Chon loai thanh céi bang dong c6 kich thuéc:30x3 (mm?), véi 1,=405 (A).
Chidudai :1=12 (m).
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Khoang céach trung binh hinh hoc: D=300 (mm).
Tra PL4.11-TL1, tim duoc:
I, =0,223(mQ/ m)

11
Rrs, =5 1ol =.0,223.1,2=0,268(mQ)

X, =0,235(mQ/ m)

Xrg, = %.xo.l - %.0, 235.1,2 =0,282(MQ)

- bién tr¢ va dién khang cia MCCB :
Tra PL3.12 va 3.13-TL1 tim duoc :

MCCB loai CM2000N :

R, =0,08(mC2); X, =0,09(m<)
MCCB loai NS400H :

R, =0,10(mQ); X, =0,15(mQ);R; =0,4(mC)
MCCB loai NS160N :

Ra, =0,95(MQ); X, =0,74(mQ); Ry, =0,65(mC)

- Cép tiét dién 3x120+70 (mm?)-Cy:
Chiéu dai : 1=60 (m).

Tra PL4.28, tim duoc :
I, = 0,153(mQ/ m)
Rc, =T,/ =0,153.60=9,18(mQ)
X, =0,157(m</ m)
Xg, =Xo1=0,157.60=9,42(mQ)

b) Tinh todn ngdn mach va kiém tra thiét bj da chon :

1) Tinh todn ngan mach tai N; :

Ry, =Rg + R + Ry, +2R,, + 2Ry + R =12,348(mC2)
Xy, =Xg +Xp, +Xig, +2.X,, +Xc, =20,273(MC2)
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Zy, = /RZNl +X§, =23,74(mQ)

= =40 g 73ka)
t 3z, 32374

|y, =218 =24,77(kA)
- Kiém tra MCCB :
Loai NS160N ¢6 I.in=36(KA)
Loai NS400H 6 lozn=70(kA)
Vay, cac may cit dugc chon déu thoa mén diéu kién 6n dinh dong.
Kiém tra cap tiét dién 3x120+70 (mm?)
Tiét dién on dinh nhiét caa cap :
F> a.lw.\/g = 6.9,73./0,4 =36,92(mm?)
Vay, chon cap 3x120+70 (mm?) la hop ly.
2) Tinh toan ngan mach tai N,
Ry, =Ry, + Ryg, + 2R, + 2Ry + R, =34,366(mQ)

Xn, =Xy, + Xqg, +2.X,, + X, =29,885(mQ)

Zy, =+ /RZNZ + Xy, =45,54(mQ)

U 400
I, = = =5,07(kA
V2 3.z, /3.45,54 (k&)

ly, =2.1,8.1 =12,91(kA)
Kiém tra MCCB :
Loai NS160N ¢6 I.in=36(KA)
Viy, cac may cit dugc chon déu thoa man diéu kién on dinh dong.
Kiém tra cép tiét dien 4G35
Tiét dién 6n dinh nhiét cua cap :
F>ol, [ty =6.5,07./0,4 =19,24(mm?)

93



Vay, chon cap 4G35 la hop ly

3.2.2. Lwa chon thiét bi trong cac tii ddng hre va diy din dén cac thiét bi
cua phian xudéng

)4 A tong
N

NN N

I
A nhanh

Tu dong luc

- Cac MCCB tong cua céc ta dong luc c6 théng sé twong tu cac

aptomat nhanh tuong ang trong ti phan phoi

Bang 3.29-Két qua lya chon MCCB tong trong cac TBL

Tadong luc | Ig(A) | Loai | Ugn(V) | lam(A) | les(KA) | S cuc
PL1 79,81 | NS100N | 415 100 25 4
PL2 65,33 | NS100N | 415 100 25 4
PL3 18,33 | C60H | 415 60 15 4
PL4 136,74 | NS160N | 415 160 36 4
PL5 72,73 | NS100N | 415 100 10 4
PL6 49 C60H | 415 60 15 4

- Cac MCCB dén céc thiét bi va nhom thiét bj trong cac ta dong luc
cling duoc chon theo cac didu kién di néu ¢ trén. Vi du chon MCCB cho
duong céap tr TDL dén may tién tu dong 5,1 (kW) va may tién ren 4,5 (kW),
cosp=0,6

P, _ 45+51

|, = —
A JB.coseU,  +/3.0,6.0,38
dm

=24,31(A)
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Chon MCB loai NC45a do hang Merlin Gerin ché tao ¢6 lg,a=25
(A), 1£=4,5 (A), Us,=400 (V), 4 cuc.
Tuong tu nhu trén ta s& Ay mot vi du kiém tra d6i voi cép tir to
dong luc 1dén 2 may tién tu dong (2:S6 trén ban vé).
I, > I, =24,31(A)
s If,d;t 1 21225

= 20,83(A)

Két hop hai diéu kién trén ta chon cap dong 4 15i cach dién PVC do
hang Lens ché tao, tiét dién 2,5 (mm?) véi ;=31 (A). Cap duoc dit trong

6ng thép co duong kinh 3/4” chon dudi nén phan xudng.

Bang 3.30-Két qua lya chon aptomat trong cac ti dong luc va cap dén cac

thiét bi
] , Phu tai DAy dén MCB
So 2 A SL | So .
TT Ten may trén Pt I« (A) | Tiet lcp | Da.thep Ma lam | lkaat
ban | (KW) dién | (A) hiéu | (A) | /15
1 2 3 4 5 6 7 8 9 10 11 | 12
Nhém |
1 | May tién ren 1 1 4,5 11,4 | 4G15 | 23 | 3/4” | NC4ba | 25 | 20,8
2 | May tién tu dong | 3 2 51 | 1291 | 4G15 | 23 | 3/4” | NC4ba | 25 | 20,8
3 | May tién tu dong | 2 3 14 3545 | 4G4,0 | 42 | 3/4” | NC4ba | 40 | 33,0
4 | May tién tu dong | 2 4 56 | 14,18 | 4G15 | 23 | 3/4” | NC4ba | 25 | 20,8
5 | May tién tu dong | 1 5 2,2 557 | 4G15 | 23 | 3/4” | NC45a | 25 | 20,8
6 | May xoc 3 | 13 8,4 21,7 | 4G25 | 31 | 3/4” | NC45a | 32 | 26,6
7 | May xoc 1| 14 2,8 709 | 4G15 | 23 | 3/4” | NC45a | 25 | 20,8
8 | May bao ngang 2 | 12 9 229 | 4G25 | 31 | 3/4” | NC45a | 32 | 26,6
Nhom 11
1 | May tién revon 1 6 1,7 43 | 4G15 | 23 | 3/4” | NC4ba | 16 | 13,3
ve
2 | May phay van 1 7 34 8,61 | 4G15 | 23 | 3/4” | NC45a | 25 | 20,8
nang
3 | May phay ngang 1 8 1,8 456 | 4G15 | 23 | 3/4” | NC45a | 16 | 13,3
4 | May phay ding 2 9 14 35,45 | 4G4,0 | 42 | 3/4” | NC4ba | 40 | 33,0
5 | May phay ding 1] 10 7 17,73 | 4G25 | 31 | 3/4” | NC45a | 32 | 26,6
6 | May doa ngang 1 | 16 4,5 11,4 | 4G15 | 23 | 3/4” | NC45a | 25 | 20,8
7 | May khoan 1 17 1,7 4,3 4G15 | 23 | 3/4” | NC45a | 16 | 13,3
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huong tam
8 | Mdy mai phang 2 | 18 9 22,79 | 4G2,5 | 31 | 3/4” | NC45a | 32 | 26,6
9 | May mai tron 1|19 5,6 14,18 | 4G1,5 | 23 | 3/4” | NC45a | 25 | 20,8
10 | May mai trong 1| 20 2,8 7,09 | 4G15 | 23 | 3/4” | NC45a | 25 | 20,8
Nhém 111
1 |Miymaidaocat | 1 | 21 2,8 7,09 | 4G15 | 23 | 3/4” | NC45a | 25 | 20,8
ot
2 l%/léy maisicvan | 1 | 22 | 0,65 1,65 | 4G15 | 23 | 3/4” | NC45a | 10 | 8,3
nan
3 Mél;(/g khoan ban 2 | 23| 0,65 1,65 | 4G15 | 23 | 3/4” | NC45a | 10 | 8,3
4 | May ép truc 1| 24 1,7 430 | 4G15 | 23 | 3/4” | NC45a | 10 | 8,3
khuyu
5 | May mai pha 1 |27 3 7,60 | 4G15 | 23 | 3/4” | NC45a | 10 | 8,3
6 | Cuatay 1 | 28 1,35 342 | 4G15 | 23 | 3/4” | NC45a | 10 | 8,3
7 | Cua may 1] 29 1,7 430 | 4G15 | 23 | 3/4” | NC45a | 10 | 8,3
8 | May phay van 1 7 3,4 8,61 | 4G15 | 23 | 3/4” | NC45a | 10 | 8,3
nang
9 | May mai 1|11 2,2 557 | 4G15 | 23 | 3/4” | NC45a | 10 | 8,3
10 | May khoan van 1|15 4,5 11,40 | 4G1,5 | 23 | 3/4” | NC45a | 25 | 20,8
nang
Nhém IV
1 |Lodién kiéu 1|31 30 4798 | 4G6,0 | 54 | 3/4” | NC45a | 50 | 41,5
budng
2 | Lo dién kiéu 1| 32 25 39,98 | 4G4,0 | 42 | 3/4” | NC45a | 40 | 33,2
ding .
3 | Lo dién kiéu bé 1| 33 30 4798 | 4G4,0 | 54 | 3/4” | NC45a | 50 | 41,5
4 | Bé dién phan 1| 34 10 15,99 | 4G1,5 | 23 | 3/4” | NC45a | 25 | 20,8
Nhom V
1 | May tién ren 2 | 43 10 25,32 | 4G2,5 | 31 | 3/4” | NC45a | 32 | 26,6
2 | May tién ren 1 | 44 7 17,73 | 4G1,5 | 23 | 3/4” | NC45a | 25 | 20,8
3 | May tién ren 1 | 45 4,5 11,40 | 4G1,5 | 23 | 3/4” | NC45a | 25 | 20,8
4 | Mayphayngang | 1 | 46 2,8 7,09 | 4G15 | 23 | 3/4” | NC45a | 25 | 20,8
5 | May phay van 1 | 47 2,8 7,09 | 4G15 | 23 | 3/4” | NC45a | 25 | 20,8
nan
6 Mé}% phay rang 1 | 48 2,8 7,09 | 4G15 | 23 | 3/4” | NC45a | 25 | 20,8
7 | May xoc 1 | 49 2,8 7,09 | 4G15 | 23 | 3/4” | NC45a | 25 | 20,8
8 | May bao ngang 2 | 50 7,6 19,25 | 4G1,5 | 23 | 3/4” | NC45a | 25 | 20,8
9 | May mai tron 1| 51 7 17,73 | 4G1,5 | 23 | 3/4” | NC45a | 25 | 20,8
10 | May khoandung | 1 | 52 1,8 456 | 4G1,5 | 23 | 3/4” | NC45a | 16 | 13,3
11 | Bloa nén khi 1 | 53 10 25,32 | 4G2,5 | 31 | 3/4” | NC45a | 32 | 26,6
12 | Quat 1 | 54 3,2 8,10 | 4G15 | 23 | 3/4” | NC45a | 25 | 20,8
13 | Bién 4p han 1 | 57 125 | 31,58 | 4G4,0 | 42 | 3/4” | NC45a | 32 | 26,6
14 | May mai pha 1 | 58 3,2 8,10 | 4G15 | 23 | 3/4” | NC45a | 25 | 20,8
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15 | Khoan dién 115 | 06 152 | 4G1,5 | 23 | 3/4” | NC45a | 10 | 8,3
16 | May cit 1160 | 1,7 | 430 | 4G15 | 23 | 3/4” | NC45a | 10 | 8,3
Nhém VI
1 | Ban ngudi 1]65] 05 1,27 | 4G1,5 | 23 | 3/4” | NC45a | 10 | 8,3
2 | May cudn day 1166 05 1,27 | 4G15 | 23 | 3/4” | NC45a | 10 | 8,3
3 | Ban thi nghiém 1 | 67 15 | 37,98 | 4G4,0 | 42 | 3/4> | NC45a | 40 | 3,2
4 | Bé tam c6 dot 1 | 68 4 10,13 | 4G15 | 23 | 3/4” | NC45a | 25 | 20,8
non
5 | Ta sgéy 1 169 | 08 | 21,5 | 4G1,5 | 23 | 3/4” | NC45a | 10 | 8,3
6 | Khoan ban 1 170 | 065 | 1,65 | 4G1,5 | 23 | 3/4” | NC45a | 10 | 8,3

Két luan : Mang dién ha ap thiét ké thoa man yéu cau vé cung cap dién

duoc lya chon trong mang dién dap ung day du cac yéu cau vé ky thuat va co

tinh kha thi.
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Tit tram bién 4p dén bY% |

NSIOON Nsdoon 1 BA
P

NC100H NCIOOH)\C()OA)\ )\ )\ NCIOOH) C60H

TPL1 NC100H )]
NC45a P A NC45a
e e e s e e e e e e \ n
— — — — o (] Al o o o - -
29999999999~ ¢
Pam| 14 | 14 | 56| 56]90] 90| 84| 84]84|06]79]73 Pam | 1,00| 15 | 40 | 1,50
L [3545(35.45|14,18] 14,18 22,9 [ 22,9 | 21,7 21,7 ] 21,7 | 24 [19.91[18:48 T | 2,54 [37,98]10,13] 3,80
|
TDL 1T )ﬁl NC100H NC100H TDLV
NC45a
(=} Sl v n )] e} s} | )
<5 < o o o ol ] o o
ol ¢ 9 @ g g 9 9 9
] O] 3 O 0 O 0 0O 0] []
Pam| 14 | 14 |7,00[9.00] 56 |585] 5.1 | 3.5 Pam | 60 | 5.6 |10,00{1000f 7.0 | 45| 56 | 7.6 | 7.6 | 7.0 | 100
L 35.45]35.45[17.73[22,79| 14,18] 14,81] 12.91] 8,86 L |17,52]14,18(25,32| 25,32 17,73| 11.4 |14,18]19,25]19.25[17.73 [25.32
TPLII C60A )] NS160 TPLIV
NC45a NC45a
(=}
o CoN i i =
0 ol & 9 o
4 j . <] < < <
Tu chiéu sing
Pam|575]355] 58 | 45 Pan | 30 | 30 [ 25 [ 30 | 10
T 14,56 8,99 |14,69] 11,4 Lt [47,98]47,9839,98|47.98[ 15,99

Hinh 3.9 — So d6 nguyén 1y hé thong cap dién cho phan xudng SCCK
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CHUONG 4.

TINH TOAN BU CONG SUAT PHAN KHANG VA THIET KE
HE THONG CHIEU SANG

4.1. TINH TOAN BU CONG SUAT PHAN KHANG

4.1.1. Pit van dé

Van dé sir dung hop ly va tiét kiém dién nang trong cac xi nghiép cong
nghiép co ¥y nghia rat to Ién dbi véi nén kinh té vi cac xi nghiép nay tiéu thu
khoang 50% tong s6 dién ning san xuat ra. Hé s6 cong suat cose l1a mot trong
c4c chi tiéu dé danh gia xi nghiép dung dién cd hop ly va tiét kiém hay khéng.
Nang cao hé sé cong suat cose 1a mot chu truong lau dai gan lién véi muc
dich phat huy hiéu qua cao nhat qua trinh san xuét, phan phéi va st dung dién
nang.

Phan I16n céc thiét bi tiéu dung dién déu tiéu thu cong suat tac dung P
va cong suat phan khang Q. Cong suat tac dung la cong suat dugc bién thanh
co nang hoic nhiét ning trong cac thiét bi dung dién, con cong suat phan
khang Q 1 cong suat tir hoa trong cac may dién xoay chiéu, nd khéng sinh
cong. Qua trinh trao d6i céng suat phan khang gitta may phét va ho tiéu ding
dién 1a mot qué trinh dao dong. Mdi chu ky cia dong dién, thi Q ddi chiéu 4
lan, gia tri trung binh cua Q trong ntra chu ky ciia dong dién bang 0. Viéc tao
ra cong suat phan khang khong doi hoi tiéu ton ning luong cua dong co so
cdp quay mdy phat dién. Mat khéac, cong suat phan khang cung cap cho ho
tiéu thu dung dién khdng nhat thiét phai 1a nguon. Vi vay, dé tranh truyén tai
mét luong Q kha Ion trén dudng ddy, ngudi ta dat gan céc ho tiéu thu dung
dién cac may sinh ra Q (tu dién, may bu ddng bd) dé cung cap truc tiép cho
phu tai, 1am nhu vay duoc goi la bi cong suat phan khang. Khi bu céng suat
phan khang, thi goc léch pha gitra dong dién va dién ap trong mach sé nho di,
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do d6 hé s6 cdng suat cose cua mang duoc nang cao. Gitra P, Q va goce 6

guan hé nhu sau:
P
Q= arctg6 (4-1)

+ Khi P khong di, nhd ¢6 bi cdng suat phan khang, luong Q truyén tai
trén dudng day giam xudng, do d6 goc » giam, két qua 1a cose ting 1én.

Hé sb cong suat cosg duoc nang 18n s& dua dén céc hiéu qua sau:

+ Giam duoc ton that cong suat va ton that dién nang trong mang dién.

+ Giam ton that dién ap trong mang dién.

+ Tang kha ning truyén tai ciia duong day va may bién ap.

+ Tang kha nang phat cia may phat dién.

Cac bién phap nang cao hé s cong suat cose :

+ Nang cao hé s6 cong suat cose ty nhién: La tim cac bién phap dé cac
ho tiéu thu dién giam b6t duge lwgng cong suat phan khang tiéu thu nhu: hop
ly hoa cac quy trinh san xuat, giam thoi gian chay khéng tai cua cac dong co,
thay thé cac dong co thuong xuyén lam viéc non tai bang cac dong co co cong
suat hop 1y hon...Nang cao hé s6 cong suat cose tu nhién rat cé loi vi dua lai
hiéu qua kinh té 1au dai ma khong can phai dat thém tu bu.

+ Nang cao hé sb cong suat cose bang bién phap bl cong suat phan
khang: Thuc chat 1a dat cac thiét bi bl & gan cac ho tiéu thu dién dé cung cap
cdng suat phan khang theo yéu cau cua ching, nhd vay s& giam duogc luong

cdng suit phan khang phai truyén tai trén duong day theo yéu cau cua ching.

4.1.2.Chon thiét bi bu

Pé bu cong suat phan khang cho cac hé thong cung cap dién cd thé st
dung tu dién tinh, may bu dong bo, dong co dong bo 1am viéc & ché do qua
kich thich...O day ta lya chon cac bo tu dién tinh dé lam thiét bi bu cho nha

may. St dung cac bo tu dién co vu diém Ia tiéu hao it cong suat tac dung,
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khong c6 phan quay nhu may bu ddng bo nén Iap rap, van hanh va bao quan
dé dang. Tu dién dugc ché tao thanh timg don vi nho, vi thé cd thé tdy theo su
phat trién cua phu tai trong qua trinh san xuat ma ching ta cho ghép dan tu
dién vao mang khién hiéu suat st dung cao va khdng phai bo von dau tu ngay
mét IGc. Tuy nhién, tu dién ciing c6 mot s6 nhuge diém nhat dinh nén trong
thuc té véi cac xi nghiép, nha may cé cong suat khdng that 16n thuong ding
tu dién tinh dé bu céng suat phan khang nham muc dich nang cao hé sb cong
suat.

Vi tri dat cac thiét bi bu anh huéng rat nhiéu dén hiéu qua bu. Cac bo tu
dién bu co thé @it & TPPTT, thanh cai cao ap, ha 4p caa TBAPP, tai céc tu
phan phéi, tu dong luc hoic tai cac dau cuc cac phu tai 16n. Bé xac dinh chinh
X4c Vi tri va dung lwong thiét bi bu can phai so sanh kinh té ky thuat cho ting
phuong an dit bl cho mét hé théng cung cp dién cu thé. Song theo kinh
nghiém thuc té, trong truong hop cdng suat va dung luong b cong suat phan
khang cua céc nha may, thiét bi khong that 16n c6 thé phan b dung lwong bl
can dat tai thanh cai ha &p cta cac TBAPX dé giam nhe vén dau tu va thuan

loi cho cdng tac quan ly van hanh.

4.1.3.Xac dinh va phan b6 dung lweng bu

a) Xac dinh dung lwong bu :

Dung luong bl can thiét cho nha may duoc xac dinh theo cong thic sau:
Qo = Pitnm.(tg01 — 1802 ).01 (4-2)

Trong do:

Pinm : Phu tai tac dung tinh toan cia nha may (kW)

@1: GOC tng Vi hé s6 cong suat trung binh trudc khi bu:

cos¢,=0,64

®,: GOC tng véi hé s6 cong suat bat budc sau khi bu, cos ¢ ,=0,95
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o: Hé s xét toi kha niang nang cao cose bang nhiing bién phap khong doi hoi
dat thiét bi bu, a = 0,9 +1.
V6i nha may dang thiét ké ta tim dugc dung lugng bul can dat:
Qbu = Punm.(tgp1-tge2).o
-2>Qpuy = 2072,3.(1,21-0,33) = 1826,35 (kVAI)
b) Phan bé dung lwong bu cho cac tram bién dp phdn xwong :
Tir tram phan phdi trung tam vé céc may bién ap phan xuong 1a mang hinh tia

gom bdn nhanh c6 so d6 nguyén 1y va so do thay thé nhu hinh 4.1.

TPPTT

[]% []% []ﬂm
= : Elm

Qi-Qp1r Q2-Qnz Q3-Qvz Q4-Qna4

Hinh 4.1- So d6 thay thé mang cao ap dé phan bb dung lugng bl

Cong thie tinh dung luong bul ti wu cho cac nhanh ctia mang hinh tia:
Ria

Qbi= Qi — (Q — Q). R,

(4-3)
Trong do:

4
Q = > Q;=2954,35 (KVAr): Phu tai tinh todn phan kh&ng cua toan nha may.
i=1

Ri=Re +Rc (4-4)
2
Rg= APNZ'M.W (Q) : Bién tré may bién ap
dmBA
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1

Rc =H' ro.L (Q2) : Bién tré cua duong cap

Bang 4.1- Két qua tinh dién tré caia mdi nhanh

Dui i F L o R (Q) RC Ri
wong ca B
BE L omdy | () | (rkm) @ | (@
TPPTT-B, 3*50 175 0,494 10,68 | 0,043 | 10,723
TPPTT-B, 3*50 | 360 0,494 12,6 0,089 | 17,689
TPPTT-B; 3*50 125 0,494 10,68 0,031 | 10,711
TPPTT-B, 3*50 185 0,494 10,68 | 0,046 | 10,726
1 1 (N
Re=(—+—+...+ — 4-5
0= (@t TR ) (45)
“Ryg= ( t 1t 1 )1=3,97 (Q)
10,723 17,689 10,711 10,726
Dung luong bu tdi wu cho cac nhanh:
3,97
= 831 - (2954,35- 1826,35). ———— = 413,38 (kVAr
Qb1 ( ) 10.723 ( )
Qup = 607,33 (2954,35- 1826,35). ' — 354, 17(KVAT)
b2 ) 1 ) . 17’689 )
3,97

= 793 - (2954,35 — 1826,35). ——— =508 34(kVAr
Qos ( ) T0711 (KVAT)

3,97
= 722,6—(2954,35 — 1826,35). ——— = 305,1 (kVAr
Qus ( ) 7o = 305,1 (RVAD)
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Bang 4.2-Két qua phan bd dung lugng bl trong nha may

X Qbu
TBA Loai tu Qs | gapp | TOmB Qo | oy
(KVAr) (VAD | YA
B, | DLE-3HL00K5T | 100 5 500 413,38
B, | DLE-3H100K5T | 100 4 500 354,17
B; | DLE-3H100K5T | 100 6 600 508,34
B, | DLE-3H100K5T | 100 5 500 305,1

Vi tram By, B,, B3, B, ching ta st dung tu ha ap bu cose dién ap
440V do DAE YEONG ché tao, dit tai thanh cai ha &p cua cac tram. C4c thiét
bi duoc tra tir bang 6.5 TL I11.

——— e —— 4

[ e
T/\m

—_————— e L —— 4

g

\/m
/m

i A |

N A |

Tt dptomat
tong

Tu phan phoi
cho cac PX

TG bl coso

Tu dptomat
phan doan

Tu bu cose

Tu phan phoi
cho cac PX

Tu dptomat
tong

Hinh 4.2- So d6 lap rap tii bu cos @ cho tram hai may bién &p

Cos @ ctia nha may sau khi dat bu:

+ Tong cOng suat cua cac tu bl Qy = 2100(KVAT).

+ Lugng cong suat phan khang truyén trong ludi cao 4p cua nha may:
Q = Qinm — Qu = 2954,35-2100=854,35( kVVAr)

+ Heé sb cong suat phan khang caa nha may sau khi bu:

tgp =

Q 854,35

P

ttnm

©2072,3

105

=0,41 = cosp=0,93



Két luan: Sau khi lap dat tu bu cho ludi ha &p cua nha may, hé sé cong

Suat cos ¢ ciia nha may da dat yéu cau ciia EVN.

4.2. THIET KE HE THONG CHIEU SANG CHUNG CUA PHAN
XUONG SUA CHUA CO KHI

Trong cac nha may, xi nghiép cong nghiép, hé thdng chiéu séang c6 vai
trd quan trong trong viéc dam bao chéat luong san pham, nang cao ning suét
lao dong, an toan trong san xuat va sic khoé cua nguoi lao dong. Néu anh
sang khong du, nguoi lao dong s& phai l1am viéc trong trang thai cing thang
hai mat va anh huong nhiéu dén sac khoé. Két qua Ia hang loat san pham
khong dat tiéu chuan k¥ thuat va nang suat lao dong thap, tham chi con gay
tai nan trong khi 1am viéc. Ciing vi vay, hé thong chiéu sang phai dam bao céac
y&u cau sau:

+ Khong bi loa mat.

+ Khong bi loa do phan xa.

+ Khdng tao ra nhitng khoang téi bai nhiing vat bi che khuét.

+ Phai c6 db roi dong déu.

+ Phai tao duoc &nh sang cang gan anh sang tu nhién cang tét.

4.2.1. Lwa chon sd lwong va cong suit ciia hé thong dén chiéu sang chung
Hé thong chiéu sang chung cua phan xuéng sta chita co khi s& ding
bong dén soi d6t san xuat tai Vit Nam.
Phan xudng stra chira co khi dugc chia thanh hai ddy nha:
+ D3y nha sb 1: Chiéu dai: a; = 45 (m), chiéu rong: by = 44 (m).
+ DAy nha s 2: Chiéu dai: a, = 30 (m), chiéu rong: b, = 44 (m).
Téng dién tich caa phan xuéng: S = 3300 m?
Ngudn dién sir dung: U = 220V, l4y tir tu chiéu sang caa TBAPX Bs.
+ D6 roi dén yéu cau: E = 30 (Ix).
+ Hé s6 dy trir: k = 1,3
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+ D0 treo cao dén:

H=h—h,—h,=45-07-0,8=3(m) (4-6)
Trong do:
h=45m :Chiéu cao cia phan xudng.
h, : Khoang cach tir tran dén bong dén, thuong
h, =0,5+0,7 (m), chon hy =0,7 (m).
h, : Chiéu cao tir nén phan xuéng dén mit cong tac, thuong

h, =0,7+0,9 (m), chon h, =0,8 (m).
Hé sb phan xa ciia tudng: oy = 30%.

Hé s phan xa cua tran: py = 50%.

TS S S

=1

Hinh 4.3-So d6 tinh toan chiéu sang

Pé tinh toan chiéu sang cho phan xudéng sta chita co khi, & day sé ap

dung phuong phap hé sé sir dung:

F= ESZK (lumen) (4-7)
*Nsd
Trong do:
F(Lumen) : Quang thong ctia mdi dén.
E(IX) : PO roi yéu cau
S(m? : Dién tich can chiéu sang.
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K : Hé sb du tri.

n : S6 bong dén c6 trong hé théng chiéu sang chung.

L: Khoang cach giita hai dén ké nhau (m).
Z: Hé s6 phu thuoc loai dén va ty sb L/H, thuong lay
Z=08+:14

Cac hé sd duoc tra tai cac bang: 5.1; 5.2; 5.3; 5.5 trang 134,145 va phu

luc VIII TL2.
+ Tra bang 5.1 tim duoc L/H=1.8
>L=18H=183=54(m)

+ Can ctr vao bé rong phong, chon L =5 (m).

+ Can ctr Va0 mit bang phan xuong ta sé bo tri dén nhu sau:

Day nha s 1 cd chiéu dai 45(m), chiéu rong 44 (m) sé& bd tri 8 day dén,

mdi ddy gdm 9 boéng, khoang céch giita cac dén 1a 5(m), khoang cach tir

tuong dén diy dén gan nhat theo chiéu dai phan xuong la 2,5(m), theo chiéu

rong phan xuang 1a 2(m).Tong cong s6 bong dén can dung 1a 8.9= 72 (bong).

Day nha sb 2 c6 chiéu dai 30(m), chiéu rong 44(m) bb tri 8 day dén,

mdi diy gom 6 bong, khoang cach gitta cac dén 1a 5(m), khoang cach tur

tuong dén day dén gan nhat theo chiéu dai phan xuong 1a 2,5(m),theo chiéu

rong phan xuang 1a 2 (m). Téng cong so bong dén can dung la: 8.6 = 48

(bdng).
Chi s6 ctia phong:
o ab
? = H(a+b)
_ab, 4544

P Hi(a,+by)  3(45+44)
a,.b 30.44

0, = 202

= =5,
H.(a,+b,) 3.(30+44)

O day a;, b; 1a chiéu dai va chiéu rong cua ddy nha thi i.
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Véi hé s6 phan xa cua tudng 1a 30% va hé s6 phan xa cua tran 12 50%,
tra PL VIIL1 TL1 tim dugc hé s6 sir dung 13 ke1=0,49 va K;=0,48

L4y hé sb du trit k = 1,3, hé sb tinh toan Z = 1,1 xac dinh duoc quang
théng cua mdi den:
ES,.Zk _ 30.1980.1,2.1,3

F,=
"ok, 72.0,49

= 2626,5 (lumen)

ES,Zk _ 30.1320.1,2.1,3

F,=
2T Nk, 48.0,48

= 2681,2 (lumen)

Ca hai day nha déu chon dén soi d6t c6 cong suat Py= 200 (W), c6 quang
thong F = 3000 (lumen).
Tong cong suat chiéu sang toan phan xudng:
P=n.P,=(72+48).200 =24 (kW)

4.2.2. Thiét ké mang dién ciia hé thong chiéu sang chung

Pé cung cap dién cho hé théng chiéu sang chung ciia phan xudng ta dat
mét ti chiéu sang cho phan xudng gom mot aptémat téng 3 pha 4 cuc va 11
aptdbmat nhanh mét pha hai cuc trong dé c6 6 aptdmat cap cho 6 diy dén mdi
day 16 bong, 5 aptdmat cap dién cho 5 diy dén mdi day 10 bong.

Chon aptémat tong:

Aptémat tong duoc chon theo hai diéu kién:

+ Dién ap dinh mac:

Uama > Ugmn = 0,38 (KV)
+ Dong dién dinh mc:

P 219
Ly l= s = S0Y  _3397(p).
WA= J3U +/3.0,38 (A)

Chon aptémat loai C60N 4 cuc 3 pha do hang Merin Gernin san xuét c6 cac
thong s6 ky thuat sau: lgma = 63 (A); Ugm= 440 (V); lean = 6 (KA).

Chon cap tir ta phan phdi phan xudng dén ta chiéu sang:
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+ Céap dugc chon theo diéu kién phat néng cho phép:
Kne. lep > I = 33,27 (A)
Trong do:
l: Dong dién tinh toan cua hé thdng chiéu sang chung.
lp: Dong dién cho phép tuwong tng véi ting loai day.
kne: Hé s6 hiéu chinh, 1ay kn = 1.
Chon cap 4G2,5 cach di¢n PVC cua LENS c0 I, = 41 (A).
+ Kiém tra cap theo diéu kién phdi hop véi thiét bj bao vé khi bao veé
bang aptémat:

s > lkaat _ 1251 gma _ 1,25.63
T 15 15 15

=52,5(A)

Vay cap da chon la hop ly.

Chon aptdémat nhanh:
+ Chon cho déy 9 bong (P=200W)

Dién ap dinh mac: Ugna = Ugnm = 0,22 (KV)
Dong dién dinh muc:

l NP, 9.0,2
15 U, 0,22

~8,2 (A)

lima > it =

Vay chon aptdmat loai C60L loai 1 pha 2 cuc do hang Merin Gerin san xuat
véi cc thdng sb sau:
lima = 25 (A); Ugm= 440(A); lezon = 20 (KA).
+ Chon aptémat cho déy 6 bong (P = 200W):
Dbién ap dinh mac: Ugna = Ugmm = 0,22 (kV).
Dong dién dinh muc:

oz lea NP 602
mA= T 5 U 0,22

= 5,45 (A).

dmm
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Vay chon aptdmat loai C60L loai 1 pha 2 cuc do hdng Merin Gerin san xuit
véi cac thdng sb sau:

lima = 25 (A); Ugm=440(A); lgn = 20 (KA).
Chon day dan tir ta chiéu sang dén cac bong dén:

+ Chon day dan theo diéu kién phat néng cho phép:

Kne. lep > 1y = 10,9 (A)
Chon loai cap dong 2 I3i tiét dién 2*1,5 (mm?) ¢6 I¢, = 26 (A) do

LENS ché tao.

+ Kiém tra cap theo diéu kién phdi hop véi thiét bi bao vé khi bao vé
bang aptémat:

T lkaat _ 1250 gma _ 1,25.25
- 15 15 15

= 20,83(A)

Vay cap da chon la hop ly.
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KET LUAN

Qua thoi gian thuc hién dé tai tot nghiép dudi sy huéng dan tan tinh cua
thay giao ThS.Nguyén Poan Phong em di ¢ gang hoan thanh dé tai: « Thiét
ké cung cap dién cho xi nghiép co khi Hong Tuan”.

Trong d6 an em da thuc hién duoc nhitng van dé sau :

- Gidi thiéu vé nha may

- Thong ké phu tai va tinh toan phu tai

- Lya chon dung lugng va sb lugng may bién &p cung cap cho phu tai dién
- Tinh chon céc thiét bi cao &p va ha ap

- Tinh todn ngan mach va kiém tra cac phan tir ¢a chon

- Bu cos cho toan nha may

Trong thoi gian thuc hién db an em da thay rd duoc tim quan trong cua
ngudn dién niang anh hudng téi cac yéu té trong moi linh vuc doi séng sinh
hoat va kinh doanh san xuat. Khi thiét ké cung cap dién cho cong ty, xi nghiép
viéc dam bao do tin cay va nang cao chat luong dién ning 13 nhiém vu quan
trong hang dau. Phuong an cip dién toi vu s& dam bao tinh ki thuat va kinh
té, dam bao do tin cay ciing nhu do an toan khi sir dung.

Do trinh do con kém va thoi gian han ché nén d6 an cta em con nhiéu
thiéu s6t, em rat mong nhan duoc sy gitp d& cua thay cd va cac ban dé d6 an
cua em duoc hoan thién hon

Cudi cuing em xin chan thanh cam on dén céac thay co trong khoa Pién -
bién tur, dic biét 1a thay gido ThS.Nguyén Poan Phong di hudng dan tan

tinh trong qué trinh thuc hién d6 an tét nghiép caa em vira qua.

Hdi Phong, thang 7 nam 2014
Sinh vién: Pinh Chinh Binh
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