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LOI MO PAU

Trong x4 hdi ngay cang phat trién mtc sdng cua con ngudi ngdy cang
dugc nang cao, dan dén nhu ciu tiéu thu dién ning ting. Cac doanh nghiép cac
cong ty ngay cang gia ting san xuat trén tit ca cac linh vuc ctia nén kinh té. Mt
khac nhu cdu nhu ciu tiéu dung ctia con nguoi doi hoi ca vé chat lugng san xuét
1An mau m3 phong phu. Chinh vi vay cac cong ty xi nghiép ludn phai cai tién
trong viéc thiét ké, lép dat cac thiét bi tién tién dé san xuét ra hang loat san phrflm
dat hiéu qua dap tng dugce nhu cau cta khach hang.

Trong hang loat cic cong ty xi ngiép ké trén c6 ca Cong ty Co phan
Hapaco. Do d6 nhu ciu st dung dién trong cic nha may ngdy cang ting cao doi
hoi nghanh cong ngiép ning lugng dién phai dap ung kip thoi theo sy phat trién
ctia cac nganh cong ngiép. hé thong cung cap dién ngay cang phic tap, viéc thiét
ké cung cap c6 nhiém vu dé ra nhitng phuong an cung cap dién hop 1y va tbi uu.

La mot sinh vién nganh dién, cung voi kién thtc d3 hoc tai bd moén Dién
cong nghiép - Truong Pai hoc Dan Lap Hai Phong em dd duoc nhan dé tai tot
nghiép:  Thiét ké cung cip dién cho cong ty cd phan Hapaco”. D6 an nay da
gitp em bude dau cé kinh nghiém vé thiét ké cung cap dién, diéu nay khong thé
thiéu duoc sy giup d cua cac thiy, co nhimg nguoi di trude gidu kinh nghiém.
Qua day em xin chan thanh cam on thay gido huéng dan ki su Ngo Quang Vi
cung thay Th.s Nguyén Trong Thing d3 tan tinh chi dan, gitip d& em hoan thanh

do &n nay.



CHUONG 1.

GIOI THIEU CHUNG VE CONG TY CO PHAN HAPACO

1.1. GIOI THIEU CHUNG VE CONG TY
1.1.1. Lich sir hinh thanh va phat trién
Tién than cua Cong ty C6 phan HAPACO 1a Xi nghiép Gidy bia Pong

Tién, duoc thanh 1ap ngay 14/9/1960 trén co s& xudng gidy nho dugc cong
tu hop doanh thanh DNNN, chuyén san xuét cac loai bia cét tong v6i nhitng
thiét bi cii ché tao trong nudc, giai quyét mot phan nhu cau vé gidy cho nhan
dan thanh phd trong thoi ky chién tranh. Nam 1975, do nhu cau gidy viét,
gidy in tai liéu tdng cao, Xi nghiép d3 mo rong dau tu thém day chuyén san

xuat gidy mong, cung cap céc loai gidy in, viét, danh may.

Thang 12 ndm 1986, Xi nghiép doi tén thanh Nha may Gidy Hai Phong.
Thoi gian ndy chat lugng cic san pham gidy ctia Nha may khong thé canh
tranh duoc v6i nhitng san pham cung loai cia Nha may Giay Bai Bang,
Vinh Phu, vi vdy lanh dao Nha may da quyét dinh chon phuong thic san
xuat san pham méi cho thi truong phia Bic, cai tién cac thiét bi san xuat
giéy v¢ sinh trén day chuyén thiét bi ci, tiét kiém hang ty déng, bén canh do,

day manh xuat khau sang Lién X6 (cil).

Niam 1991, Nha mdy di nhanh chong tiép can thi truong Dai Loan, xuét
khéu sang Pai Loan san phém giéy dé, mot mat hang hoan toan mai tai Viét
Nam thoi gian d6, nho vay, san xuét kinh doanh ctia Nha may 6n dinh va

ting trudng vimng chac.



Thang 12/1992, Nha may doi tén thanh Cong ty Gidy Hai Phong -
HAPACO. Tt day, Cong ty da 16n manh khong ngumg, binh quan tang
truong hang nam 31%, dac biét nam 1996 ty 1€ tang trudng 1a 200%.
HAPACO tré thanh cong ty dting thir 2 & mién Bac trong nganh Giay.

Pau nam 1998, Cong ty Gidy Hai Phong da tach 3 phan xudng san xut
dé tién hanh c6 phan hoa mot bo phan thanh 1ap Cong ty co phan Hai Au
(HASCO). Pén thang 9/1999, von diéu 1é cia HASCO di ting trudng gap 3
1an, chia cd tirc cho c6 dong tri gia bang 100% von ¢d phan. Véi két qua nhu
trén, UBND Thanh phé Hai Phong quyét dinh c¢6 phan hoa phan con lai cua
Cong ty. Ngay 28/10/1999, Cong ty Gidy Hai Phong chinh thirc hgp nhat
vao Cong ty c¢6 phan Hai Au, d6i tén thanh Cong ty C6 phan Giay Hai
Phong - HAPACO.

Thang 8/2000, Cong ty 1a mot trong 04 cong ty co phan dau tién niém
yét ¢6 phiéu trén TTGDCK TP.HCM.

Ngay 7/4/2006, trong phién hop Pai hoi dong co dong thuong nién
Cong ty Dai hoi dong c6 dong da nhat tri d6i tén Cong ty tir Cong ty Co
phan Gidy Hai Phong thanh Cong ty C6 phan HAPACO.

Ngay 25/11/2006, Nha may gidy Kraft ciia Cong ty dd cho san pham
gidy dau tién, day la nha may san xuat gidy Kraft xuat khau 16n nhat mién

bac va 16n tha 2 trong ca nudc véi cong suat 22.000 tan/nam.

Ngoai ra, Cong ty di hoan thanh va ky két mot s6 hop dong mua lai cac
nha may, cac cong ty trong va ngoai nganh gidy nang téng sd cong ty thanh
vién 1a 05 cong ty, dap ing yéu cau 6n dinh ngudn nguyén liéu san xuat va

da dang hoa nganh nghé kinh doanh ctia Cong ty.



Bén canh d6 véi diéu kién thi trudng ching khoan thuén loi trong nim 2006,
cong ty ciing da thuc hién dau tu tham gia vao linh vuc tai chinh ching
khoan nhu gop vén vao Cong ty Chirng khoan Hai Phong, thanh 1ap cong ty
quan 1y quy. Hoat dong dau tu tai chinh cua Cong ty d dem lai loi ich dang
ké
1.1.2. Tén goi va dia chi

Tén Congty: Congty Co phan HAPACO

Tén tiéng Anh: HAPACO Joint Stock Company

Tru so chinh:  S6 441A - Pai 16 Ton Ptc Thing, TP.Hai Phong

Dién thoai: (84 - 031) 3. 835 369

Fax: (84 - 031) 3. 835 462
Email: hapaco@hn.vnn.vn
Website: www.hapaco.vn

1.1.3. Linh vue san xuit kinh doanh
.+ San xuat bot gidy va gidy cac loai, san pham ché bién tir nong 1am

san dé xuat khau.

+ San xuat, kinh doanh xdng dau va cac san pham chung cat tir dau
mo.

+ San xuat va kinh doanh hang dét may xuat khau.

+ Kinh doanh van tai hanh khach thuy, bo.

.+ Kinh doanh bat dong san, xdy dung van phong va chung cu cho

thué.


mailto:hapaco@hn.vnn.vn
http://www.hapaco.vn/

+ Dau tu tai chinh va mua ban chimg khoan.
+ Kinh doanh dich vu khach san, nha hang, du lich sinh thai.
+ Dao tao ngué)n nhan luc.

+ Kinh doanh céc san pham va thiét bi may moc, vat tu, nguyén li¢u

hoa chat thong thudng.

1.1.4. Bd may td chirc ciia nha may

Cong ty c¢6 phan HAPACO dugc t6 chirc va hoat dong tuan theo Luét
doanh nghiép d3 dugc Qudc hdi nude Cong hoa X3 hoi Cha nghia Viét Nam
khoa X ky hop thtrc 10 thong qua ngay 29/11/2005, tuan thu céc luat khac c6
lién quan va Piéu 1¢ Cong ty.
Sau hon 40 nam x4y dung va phat trién, Hapaco da tr¢ thanh tdp doan kinh té
16n manh véi 7 don vi truc thude, 05 cong ty con va 02 cong ty lién két.

So' @6 b may ciia cong ty:



— |

Pai hoi dong c6 dong

Ban kiém soat

Héi dong

quan tri

A4

Tong giam doc

\4

A\ 4

\ 4

Pho tong giam ddc Phé tong giam ddc Pho tong giam dbc
san xuat kinh doanh phu trach du an
v A 4 \ 4 \4 \ 4 \ 4 A4
Phong Phong Phong Phong Phong Tram Xuong
T6 Tai Ké Kinh Bao thu mua co dién
chtrc chinh hoach doanh vé va Quang
Hanh Ké toan san xuat XNK Quén su Ninh
> Cac xi nghiép thanh vién
N
XN Nha Nha XN NM CN VP dai Trung
gidy may may gia bot Cong dién tam
aé gidy gidy cong giay ty tai tai Dai Tai
XK HP 562 Hai Ha HN Loan chinh
\4 A\ 4
Nha may Cong ty Cong ty Cong ty XN LD Cty Quan Congty CP
Bot gidy CP CP CP TM- HAPAC Iy Quy Dét may
Hoa Binh Giay Hapaco DV Hai O Van Dau tu HAPATEX
Hai Au Yén Phong Ban CK
Son

Hinh 1.1: So d6 t6 chuc cong ty Hapaco.




P

Cac don vi truc
thugc

HAPACO

A 4

Céc cbng ty con

A 4

|

Cic cong ty lién két

|

- Nha may Giay xuat
khéu

- Nha may Gidy Hai
Phong (Kraft)

- Nha may bot gidy
Hoa Binh

- Xi nghiép Gia cong
s6 2.

- Xi nghiép Gidy dé

- Xudng co dién

- Chi nhanh Cong ty
tai Ha NoO1

- Véan phong dai dién
bai Loan

- Cong ty CP Gidy Hai
Au

- Cong ty CP Hapaco Yén
Son

- Cong ty CP thuong mai
Dich vu Hai Phong.

- Cong ty CP Dét may
Hapatex.

- Cong ty CP quan ly quy
Pau tu Chung khoan.

- Cong ty CP Chung

khoan Hai Phong. Xi
nghiép Giay Hapaco
Vin Ban

Hinh 1.2: So d6 co cau td chirc nhom cong ty.

10




Bing 1.1: Phu tai cia cong ty c¢b phan gidy Hapaco

STT Tén phan xudéng Cong suit dit (kW) Dl?:qzt)wh

PX xeo Theo tinh toan 4872
PX bot Theo tinh toan 4598
Khu xtr Iy nude thai + Theo tinh toan 1809
noi hoi
Khu nha véan phong 150 1270

5 | Kho tong hop 60 1032

6 | Nha & cong nhan vién 100 1586

286

173

— L]

Bu?ng di?n d?n

z E/ T? 12: 1/4000

Hinh 1.3: So d6 mat bang cong ty c6 phan gidy Hapaco.

11




CHUONG 2.

XAC PINH PHU TAI TiNH TOAN CUA TUNG PHAN
XUONG

2.1. PAT VAN PE

Hién nay c6 rat nhiéu phuong phép tinh toan phu tai, thong thuong nhitng
phuong phap don gian viéc tinh toan thuan tién lai cho két qua khong chinh
xéac. Do d6 theo yéu cau cu thé, nén chon phuong phép tinh toan hop 1y. Thiét
ké cung cap dién cho cac phan xuong bao gom 2 giai doan:

+ Giai doan lam nhi¢m vy thiét ké
+ Giai doan ban vé thi cong

Trong giai doan 1am nhiém vu thiét ké ( hodc thiét ké k¥ thuat) ta tinh so
bd gan dang phu tai dién dya trén co sd tong cong sudt di biét cua cac ho tiéu
thu ( bo phan phan xuong). O giai doan thiét ké thi cong, ta tién hanh x4c dinh
chinh xé4c phu tai dién dya vao s liéu cy thé vé cac ho tiéu thu cta cac bo
phan phan xudng...

Nguyén tac chung dé tinh phu tai cua hé théng dién 1a tinh tir thiét bi dung
dién nguoc tro vé nguén, tirc 13 tién hanh tir bac thép dén bac cao cua hé
théng cung cap dién.

Sau ddy 14 1 vai huong din vé cach chon phuong phap tinh:

Pé x4c dinh phu tau tinh todn ctia cac hd ti€u thu riéng bi¢t & cac diém nat
dién ap U<1000 V trong ludi dién phan xuong nén dung phuong phép so thiét
bi st dung hiéu qua nyq bo1 vi phuwong phap nay co két qua tuong d6i chinh
xéc, hodc theo phwong phéap thong ké.

Pé xac dinh phu tai cép cao cua hé théng cung cép dién, tuc la tinh tur

thanh cai cac phan xudng hodc thanh cai tram bién ap duong day cung cap
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cho xi nghiép, ta nén ap dung phuong phap dua trén co s gia tri trung binh
va cac hé $6 Kmax, Kn

Khi tinh toan so b & giai doan lam nhiém vu thiét ké véi cac cép cao cua
hé thdng cung cip dién c6 thé st dung phuong phap tinh toan theo cong suét
dit va hé sé nhu cau kn..Trong 1 sb trudong hop ca biét thi co thé tinh theo
phuong phap suat phu tai trén 1 don vi san xuét.

O pham vi d6 an nay ta chon phuong phép sb thiét bi sir dung dién hiéu
qua dé tinh toan phu tai dong luc cho cic phin xudng theo timg nhom thiét bi
va theo tirng cong doan ( con goi la phuong phap xac dinh phu tai tinh toan
theo hé s6 cuc dai kmay va cOng suit trung binh Py, hay phuong phap sip xép
theo biéu do).

Khi cin nang cao d6 chinh xac cua phu tai tinh toan hoic khi khong co
cac so lidu can thiét dé ap dung cac phuong phap tuong ddi don gian ké trén
thi ta dung phuong phap nay.

Cong thure tinh nhu sau: Py = Kiax-Ksg-Pam

Trong d6: Py. Cong suat tinh toan

Kmax: Hé sb cuc dai

Ksg: Hé s6 str dung ctia nhom thiét bi

Phuong phép nay cho két qua twong dbi chinh xac vi khi xac dinh s thiét
bi hi€u qua nyq chung ta xét dén mot loat cac yéu t6 quan trong nhu anh
hudng cua sd lugng thiét bi trong nhom, s thiét bi ¢ cong suat 1on nhat ciing
nhu sy khac nhau vé ché d6 1am viéc cua ching.

2.2. XAC PINH PHU TAI TiNH TOAN CHO PHAN XUONG XEO
2.2.1. Phan nhom phu tai cho phan xwéng xeo

Phu tai cia phan xudng gom 2 loai: phu tai dong luc va phu tai chiéu sang. Dé
c6 s6 liéu cho viéc tinh toan thiét ké sau nay ta chia cac thiét bi trong phan
xudng ra lam timg nhom. Viéc chia nhom duge can cir theo cic nguyén tic

sSau.
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Céc thiét bi gan nhau dwa vao 1 nhém
M6t nhom t6t nhat nén cé cac thiét bin <8
Di day thuan loi khong duoc chdng chéo, goc luon cua dng phai nho hon 120°

Ngoai ra két hop vo1 cong suat cua cdc nhom gan bang nhau

Bang 2.1: Bang phan nhom céc phu tai phan xudng xeo

Tén nhém va tén thiét K?’ hl?? S6 Congv suat To?n
TT bi tl'el‘l mat lrong dat bo
: bang : ( kW) (KW)
Nhom 1
1 | Pong co khuay 1 1 11 11
2 | Bom cap bot 2 1 3 3
3 | Bom thiic bot 3 2 22 44
4 | Pong co sang ap luc 4 2 22 44
5 | Bong co sang dung 5 1 2,2 2,2
6 | Bom nudc tring 6 1 5,5 5,5
Cong theo nhom 1 8 109.7
Nhom 2
7 | Pong co khuay 7 1 18,5 18,5
8 | Bom cap bot 8 1 11 11
9 | Bom thiic bot 9 1 40 40
10 | Bong co sang ap luc 10 1 40 40
11 | Bbong co sang dung 11 1 2,2 2,2
12 | Bom nudc tréng 12 1 8,5 8,5
Cong theo nhéom 2 6 120.2
Nhom 3
13 | Bom chan khéng s6 1 13 1 30 30
14 | Bom chéan khéng s6 2 14 1 40 40
15 | Bom nuéc trang ham 15 1 55 5,5
chan khong
16 | Bom nudc trang phan ly 16 1 5,5 5,5
17 | L6 ép caosu 17 1 15 15
18 | Lo quay dau chan khong 18 1 20 20
Cong theo nhéom 3 6 116
Nhém 4
19 | Bom chét don 19 1 2,2 2,2
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20 | Khudy chat don 20 1 3 3
21 | Bom cao ap 21 1 30 30
22 | Say 22 2 30 60
23 | Bom nudc ngung 23 1 7,5 7,5
24 | Quat thdéng gio 24 1 7,5 7,5
Cong theo nhom 4 7 110,2
Nhém 5
25 | L0 ép quang 25 2 30 60
26 | Lo ép guong 26 1 30 30
27 | Lo ép bong so 1 27 1 5,5 5,5
28 | Lo ép bong s6 2 28 1 3,5 3,5
29 | L6 lam mat 29 1 15 15
30 | L6 cudn 30 1 15 15
Cong theo nhém 5 7 129
Nhém 6
31 | May cat to 31 1 18,5 18,5
32 | Dan chan cat to 32 1 3 3
33 | May rung 33 1 11 11
34 | May cat cudn 34 1 37 37
35 | Bom dau 35 1 2,2 2,2
36 | May dong goi 36 1 4 4
37 | May boc cudn 37 1 1,5 15
38 | May nén khi 38 1 45 45
Cong theo nhém 6 8 122,2
Nhom 7
39 | Pong co khuay 39 1 44 44
40 | Pong co bom bot 40 1 11 11
41 | Trang phan 41 2 22 44
42 | Lo lung 42 1 55 55
43 | L6 din 43 1 5,5 5,5
44 | Lo nguyén li¢u 44 1 3 3
45 | Khuay 45 1 0,5 0,5
Cong theo nhom 7 8 113,5
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Nhém 8

48 Bom nuoc trang tréng 48 1 55 55
phan
49 | Khuay trang phan 49 1 3 3
50 | Sang rung 50 1 0,5 0,5
51 | Bom chét trang phan 51 1 3 3
52 | Khudy danh tan 52 2 22 44
53 | Quat siy 53 1 3 3
54 | Quat thong gio 54 1 44 44
Cong theo nhém 8 8 103
2.2.2. Xac dinh phu tai tinh toan cua tung nhom phu tai
a) Tinh toan cho nhom 1
Bang 2.2: Phu téi tinh todn nhom 1
Tén nhém va tén thiét | Y MU | g5 | Congsuat | Toan
TT bi tl'el‘l mat lrong dat bo
: bang : (kW) (kW)
Nhom 1
1 | Pong co khuay 1 1 11 11
2 | Bom cap bét 2 1 3 3
3 | Bom thuc bot 3 2 22 44
4 | Pong co sang ap luc 4 2 22 44
5 | Bong co sang rung 5 1 2,2 2,2
6 | Bom nudc tring 6 1 5,5 5,5
Cong theo nhém 1 8 109,7

Tra (PL1.3, trang 254) sach “Thiét ké cp dién” Ngoé Hong Quang — Vii Vin

Tamtaco:

Cosop = 0,7

nl

Tacon=8van,=5 khidon-= — =§

Ta lai ¢ Py = 11 + 44 + 44 =99 (kW) va Py = 109,7 (kW) do do

n
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P*:L =
Py

Tra bang tim ny, " (Tra trang 255 sach “Thiét ké cap dién” Ngoé Hong Quang —

Vii Vin Tam) ta duoc Nhg = 0,63
Do d6 npg= Npg -

VO’l ksd

0,6 va Nhg =

n=0,63.8=5,04
5,04 ta tra bang tim kya(Tra trang 256 sach “Thiét ké

cap dién” Ngo Hong Quang — Vil Vin Tam) ta duoc kpay = 1,41

b)Tinh toan cho nhém 2

Phu tai tinh toan cua nhom:

Pt = Keg - Knax - Py = 0,6 . 1,41 . 109,7 = 92,8(kW)

Qi =Py .t9p =92,8. 1,02 =94,67(kVAr)
Stt = Ptt / COS(P = 92,8 / 0,7 = 132,57(kVA)

Bang 2.3: Phu tai tinh todn nhom 2

Tén nhém va tén thiét | Y MU | g5 | Congsuat | Toan
TT bi tl'el‘l mat lrong dat bo
: bang : (kW) (kW)
Nhom 1
1 | Pong co khuay 7 1 18,5 18,5
2 | Bom cap bét 8 1 11 11
3 | Bom thuc bot 9 1 40 40
4 | Bong co sang ap luc 10 1 40 40
5 | Bong co sang rung 11 1 2,,2 2,2
6 | Bom nudc tréng 12 1 8,5 8,5
Cong theo nhom 2 6 120,2

Tra (PL1.3, trang 254) sach “Thiét ké cap dién” Ngoé Hong Quang — Vii Vin

Tamtaco:

Cosp = 0,7
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Tacon=6van; =2khi don«=

Ta lai c6 Py = 40 + 40 =80 (KW) va Py = 120,2 (kW) do d6

80

P.= P = & 0665

py 1202

Tra bang tim nhp* (Tra trang 255 sach “Thiét ké cap dién” Ngoé Hong Quang —

Vii Van Tam) ta dugc nyq = 0,6

Do d6 npg=nNpg .N=0,6.6=3,6

Vi kg = 0,6 vanpg = 3,6 tatra bang tim kpex(Tra trang 256 sach “Thiét ké
cap dién” Ngo Hong Quang — Vi Van Tam) ta dugc Kmax = 1,46

Phu tai tinh toan cua nhoém:

Pe = Keg . Knax - Py = 0,6 . 1,46 . 120,2= 105,2(kW).
Qi =Py . tgp = 105,2 . 1,02 = 107,4 (kVAr).
Stt = Ptt / COS(P = 105,2 / 0,7 = 150,3(kVA)

¢)Tinh toan cho nhém 3

Bang 2.4: Phu tai tinh toan nhém 3

Tén nhém va tén thiét K?’ h1¢}1 So Con%suat TO?n
TT bi trer‘l mat lrong dat bo
: bang : (kw) (kW)
Nhom 1
1 | Bom chan khong s6 1 13 1 30 30
2 | Bom chéan khéng s6 2 14 1 40 40
3 | Bom nudc tring him 15 1 55 55
chan khong
4 | Bom nudc trang phan ly 16 1 55 55
5 | L0 épcaosu 17 1 15 15
6 | L6 quay dau chan khong 18 1 20 20
Cong theo nhéom 3 6 116

Tra (PL1.3, trang 254) sach “Thiét ké cap dién” Ngo Hong Quang — Vii Vian

Tamtaco:

Cosp = 0,7
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Tacon=6van; =3 khi dén«=

nl
n

= = E:O,S
6

Ta lai c6 Py = 40 + 30 + 20 =90 (KW) va Py = 116 (kW) do d6

P.= P :ﬂ_oﬁ

Py 116

Tra bang tim ny, " (Tra trang 255 sach “Thiét ké cap dién” Ngoé Hong Quang —

Vii Vin Tam) ta dugc nyg = 0,76

Do d6 npg=Nng . N =0,76 . 6 = 4,56

V0’1 kg =0,6 va Nhg = 4,56 tatra bang tim Kyax(Tra trang 256 sach “Thiét ké
cap dién” Ngo Hong Quang — Vii Van Tam) ta dugc kpax = 1,41

Phu tai tinh toan cua nhoém:

P = K - Kinax - Py = 0,6 . 1,41 . 116= 98,136(kW).
Qi =Py . tgp = 98,136 . 1,02 =100 (kVA).
Stt = Ptt / COS(P = 98,136 / 0,7 = 140(kVA)

d)Tinh toan cho nhom 4

Bang 2.5: Phu tai tinh todn nhom 4

n Y Ky hi¢u £ Cong suat | Toan

T Tén nhom \fa tén thiét trgn mit So dgzj ¢ b
bl bing | "B | (kw) | (kw)

Nhom 1
1 | Bom chat don 19 1 2,2 2,2
2 | Khuay chat don 20 1 3 3

3 | Bom cao ap 21 1 30 30

4 | Say 22 2 30 60
5 | Bom nudéc ngung 23 1 7,5 7,5

6 | Quat thong gid 24 1 7,5 7,5
Cong theo nhom 4 7 110.2

Tra (PL1.3, trang 254) sach “Thiét ké cap dién” Ngo Hong Quang — Vii Vian

Tamta co :

Cosp = 0,7
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Tacon=7van, =3 khidon.= ™ :$=0,42
n

Ta lai c6 Py =30 + 30 + 30 =90 (KW) va Py = 110,2 (kW) do d6

p,= P — %: 0,81
pz :

Tra bang tim ny, " (Tra trang 255 sach “Thiét ké cap dién” Ngoé Hong Quang —
Vii Vin Tam) ta duoc npg = 0,57
Do do6 npg= nhq n=0,57.7=399

V0’1 kg =0,6 va Nhg = 3.99 tatra bang tim ky(Tra trang 256 sach “Thiét ké
cap dién” Ngo Hong Quang — Vii Van Tam) ta dugc kpax = 1,46
Phu tai tinh toan cua nhoém:

Pt = Ksd - Kmax - Py = 0,6 . 1,46 . 110,2= 96,53(kW).
Qi =Py . tgp = 96,53 . 1,02 =98,46 (kKVA).
Syt = Py / Cose = 96,53 /0,7 = 138(kVA)
e)Tinh toan cho nhém 5
Bang 2.6: Phu tai tinh todn nhom 5

Tén nhém va tén thiét K?’ h1¢}1 So Con%suat TO?n
TT bi trer‘l mat lrong dat bo
. bang : (kW) (kW)
Nhom 1
1 | L6 épquang 25 2 30 60
2 | Lo ép guong 26 1 30 30
3 | Lo épbong sb 1 27 1 5.5 5.5
4 | Lo ép bong so 2 28 1 3,5 3,5
5 | L6 lam mat 29 1 15 15
6 | Lo cudn 30 1 15 15
Cong theo nhom 5 7 129
Tra (PL1.3, trang 254) sach “Thiét ké cap dién” Ngo Hong Quang — Vii Vian
Tamta co :
Cosp = 0,7
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Tacon=7van,=5khidon.= ™ :§=0,71
n

Ta lai ¢6 Py =30 + 30 + 30 + 15 + 15 =120 (kW) va Py = 129 (kW) do dé

p.= P =120_393

pZ 129

Tra bang tim ny, " (Tra trang 255 sach “Thiét ké cap dién” Ngoé Hong Quang —
Vii Vin Tam) ta dugc npg = 0,8
Do d6 npg=nNpg .N=0,8.7=5,6

V0’1 kg =0,6 va Nhg = 5,6 tatra bang tim Kpya(Tra trang 256 sach “Thiét ké
cap dién” Ngo Hong Quang — Vii Van Tam) ta dugc kpax = 1,37
Phu tai tinh toan cua nhoém:

P = Keg . Knax - P = 0,6 . 1,37 . 129= 106(KW).
Qu = Py tgo = 106 . 1.02 =108,15 (KVA).
Stt = Ptt / COS(P =106/ 0,7 = 151(kVA)

f)Tinh toan cho nhom 6
Bang 2.7: Phu tai tinh todn nhom 6

Tén nhém va tén thiét K?’ h1¢}1 So Con%suat TO?n
TT bi trer‘l mat lrong dat bo
: bing : ( kW) (kW)
Nhém 1
1 | May cat to 31 1 18,5 18,5
2 | Dan chan cat to 32 1 3 3
3 | May rung 33 1 11 11
4 | May cat cudn 34 1 37 37
5 | Bom dau 35 1 2,2 2,2
6 | May dong goi 36 1 4 4
7 | May boc cudn 37 1 15 15
8 | May nén khi 38 1 45 45
Cong theo nhém 6 8 122,2
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Tra (PL1.3, trang 254) sach “Thiét ké cap dién” Ngo Hong Quang — Vii Vin

Tam ta cé :
Cosop = 0,7
Tacon=8van, =2khidon.= ™ = §=0,25
n

Ta lai c6 Py = 37 + 45 =82 (KW) va Py = 122,2 (kW) do d6

P.= P = _82 = 0’67
Py 1222
Tra bang tim nhp* (Tra trang 255 sach “Thiét ké cap dién” Ngo Hong Quang —
Vil Van Tam) ta dugc nyq = 0,51
Véi kgg = 0,6 va npg =4.08  ta tra bang tim kax(Tra trang 256 sach “Thiét ké
cap dién” Ngo Hong Quang — Vi Van Tam ) ta dugc Knax = 1,46
Phu tai tinh toan cua nhom:

Pit = Ksg - Kmax - Py = 0,6 . 1,46 . 122,2= 107,04(kW).
Qtt = Ptt . tg(p = 107,04 . 1,02 =109,2 (kVAI‘)
Sy = Py / Cosg = 107,04/ 0,7 = 152,9(KVA)

g)Tinh toan cho nhom 7
Bang 2.8: Phu tai tinh todn nhom 7

' Ky hi¢u Sé Cong suit Toan

TT | Tén nhom va tén thiet bi tl'él‘l mat lwong dat bo
bang : (kW) (kW)

Nhom 1

1 |Pong co khuay 39 1 44 44

2 | bong co bom bot 40 1 11 11

3 | Trang phan 41 2 22 44
4 | Lo lung 42 1 55 55
5 | L6 dan 43 1 5,5 55

6 | Lo nguyén li¢u 44 1 3 3

7 | Khuay 45 1 0,5 0,5

Cong theo nhom 7 8 113,5
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Tra (PL1.3, trang 254) sach “Thiét ké cap dién” Ngo Hong Quang — Vii Vin
Tamta c6 :

Cosop = 0,7

Tacon=8van, =3 khi do n«= %1 - §=0,375

Ta lai c6 Py = 44 + 22 + 22 =88 (KW) va Py = 113,5 (kW) do d6

P*:L :i:O?S

Py 1135

Tra bang tim nhp* (Tra trang 255 sach “Thiét ké cap dién” Ngo Hong Quang —
Vii Van Tam) ta dugc npg = 0,56
Do d6 npg=Npq . N=0,56.8=4,48

Véi kgg = 0,6 va npg = 4,48 ta tra bang tim ka(Tra trang 256 sach “Thiét ké
cap dién” Ngo Hong Quang — Vi Van Tam) ta dugc Kmax = 1,46
Phu tai tinh toan cua nhom:

P =K . Kmax . Py = 0,6 . 1,46 . 113,5= 99,42(KW).
Qu = Py . tgp = 99,42 . 1,02 =101,4 (KVA).
Sw = Py / Cosg = 99,42 / 0,7 = 142(KVA)

h)Tinh toan cho nhom 8
Bang 2.9: Phu tai tinh todn nhom 8

Tén nhom va tén K?” hié}l S6 Céng,suglt TOE}I’I
i thiét bi trenmat |\ ong | 93¢ bo
: bang : (kW) (kW)
Nhém 1
1 qun nudc trang tréng 48 1 55 5,5
phan
2 | Khuay trang phan 49 1 3 3
3 | Sang rung 50 1 0,5 0,5
4 | Bom chat trang phan 51 1 3 3
5 | Khuay danh tan 52 2 22 44
6 | Quat say 53 1 44 44
7 | Quat thong gid 54 1 3 3
Cong theo nhom 8 8 103
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Tra (PL1.3, trang 254) sach “Thiét ké cap dién” Ngo Hong Quang — Vii Vin

Tamtaco:

Cosop = 0,7

Tacon=8van, =3 khi do n«= %1 - §=0,375

Ta lai c6 Py = 44 + 22 + 22 =88 (KW) va Py = 103 (kW) do d6
88

P.= P = =085
Py

Tra bang tim nhp* (Tra trang 255 sach “Thiét ké cap dién” Ngo Hong Quang —
Vii Van Tam) ta dugc nyq = 0,52
Do d6 npg=Nnpq . N=0,52.8=4,16

Véi ke =0,6 vanng=4,16 ta tra bing tim ky(Tra trang 256 sach “Thiét ké
cap dién” Ngo Hong Quang — Vi Van Tam ) ta dugc Knax = 1,46
Phu tai tinh toan cua nhoém:

Pit = Ksg - Kmax - Py = 0,6 . 1,46 . 103= 90,22(kW).
Qu = Py . tgo = 90,22 . 1.,02 =92,03 (KVAT).
Stt - Ptt / COS(P = 90,22 / 0,7 - 128,9(kVA)

2.2.3. Xac dinh phu tai chiéu sang ciia phan xuéng xeo
Phu tai chiéu sang cua phin xeo xac dinh theo phuong phap suit chiéu
sang trén mot don vi dién tich:
Pes=po - F
Trong do:
Po: Suét chiéu sang trén mot don vi dién tich (W/m?)
F: Dién tich dugc chiéu sang ( m?)
Phén xudng co xeo co dién tich S = 4872 m”

Tra bang phu luc véi phan xudng c6 kne = 0,5, cosp = 0,7, po = 14 (W/m?)
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Pes=po. F=14.4872 = 68 (kW)
2.2.4. Xac dinh phu tdi tinh toan toan phan xwéng

Phu tai tac dung ( dong luc ) toan phan xudng:

Pa = Kt - ZG: Pwi =0,8.(92,8 +105,2 + 98,136 + 96,53 + 106 + 107,4

T
+99,42 + 90,22 ) = 636,56 (kW)
Phu tai phan khang cia phan xuéng:
Qq = Pai . tgo = 716,13 . 1,02 = 649,29 (kVAr)
Phuy tai tinh toan tac dung toan phan xudéng:
Py = Pg + Pes = 636,56 + 68 = 704,56 (KW)
Phu tai tinh toan phan khang toan phan xuéng;:
Qu = Qa = 649,29 (kVAr)

Phu tai tinh toan toan phan ctia phan xudng:

Sy = P2 +Q,2 = /704,567 + 649,29 = 958,11 (kVA)

2.3. XAC PINH PHU TAI TiNH TOAN CHO PHAN XUONG BOT
2.3.1. Phan nhém phu tai cho phan xuwéng bot
Bang 2.10: Bang phan nhom céac phu tai phan xudng bot

Tén nhém va tén thiét KAy hlg}l S6 Con%suat TO?n
TT bi tl‘el‘l mat lrong dat bo
: bang : (kW) (KW)
Nhom 1
1 | Nghién thuy luc 55 1 50 50
2 | Bom bot 56 1 30 30
3 | May khuay 57 2 50 100
4 | Loc cat néng do cao 58 1 11 11
5 | May nghién dia 59 1 90 90
6 | Bang tai 60 1 11 11
Cong theo nhom 1 7 292
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Nhém 2

7 | Phan ly soi kép 61 1 100 100
8 | Sang yén ngua 62 1 12 12
9 | May dénh toi soi 63 1 95 95
10 | May khudy bot 64 1 30 30
11 | Bom thuc bot 65 1 75 75
12 | Sang ap luc 66 1 25 25
Cong theo nhom 2 6 297
Nhém 3
13 | Loc cat nong do thap cap 67 1 10.5 10.5
1
14 | Bom loc cat 68 1 25 25
15 | May phan tan nhiét 69 1 100 100
16 | May c6 nghiéng kiéu vit 70 1 15 15
17 | May dun ép vat kiéu vit 71 2 60 120
18 | Loc cat nong do cao 72 1 20 20
Cong theo nhom 3 7 290,5
Nhém 4
19 | May nghién dia 73 1 110 110
20 | May c6 dac ludi tron 74 1 8.5 8.5
21 | Khudy sau nghién 75 1 30 30
22 | Bom bt sau nghién 76 1 10,5
10,5
23 | Bom nuéc trang 77 55 110
24 | Bom bot thanh phan 78 11 11
Cong theo nhom 4 280
Nhém 5
25 | Nghién thuy luc 79 1 90 90
26 | May rua nudc ap luc 80 1 65 65
27 | Sang nong tron 81 1 11,5 11,5
28 | May khtr myc 82 1 3) 3)
29 | May phan ly soi 83 1 55 55
30 | Sang ap luc 84 1 45 45
Cong theo nhom 5 6 2715
Nhém 6
31 | Bom loc cat cap | 85 1 11 11
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32 | Bom thuc bot 86 1 75 75
33 | May rua cao toc 87 1 21,5 21.5
34 | May khuay 88 1 25 25
35 | Bom bot 89 1 25.5 25,5
36 | Mdy nghién dia 90 1 85 85
37 | Bom bot thanh phan 91 1 15 15
38 | Bom loc cat cap 2 92 1 20 20
Cong theo nhom 6 8 278
2.3.2. Xac dinh phu tai tinh todn cta trng nhém phu tai
a) Tinh toan cho nhom 1
Bang 2.11: Phu tai tinh toan nhom 1
Tén nhém va tén thiét KAy h1g}1 S6 Con%suat TO?n
TT bi trén mat lwon dat bo
- bing MEL (kw) (KW)
Nhom 1
1 | Nghién thity luc 55 1 50 50
2 | Bom bot 56 1 30 30
3 | May khuay 57 2 50 100
4 | Loc cat néng do cao 58 1 11 11
5 | May nghién dia 59 1 90 90
6 | Bang tai 60 1 11 11
Cong theo nhom 1 7 292

Tra (PL1.3, trang 254) sach “Thiét ké cp dién” Ngoé Hong Quang — Vii Vin

Tam ta co :

Cosop = 0,7

nl

Tacon=7van, =4khidon.= ™ =$=0,57
n

Ta lai c6 P; = 50 + 50 + 50 + 90 =240 (KW) va Py =292 (kW) do d6
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_ 240 _
292

Py

Tra bang tim ny, " (Tra trang 255 sach “Thiét ké cap dién” Ngoé Hong Quang —

Vii Vin Tam) ta dugc npg = 0,75

Do d6 npg=Nng . N=0,75.7 =525

V0’1 ks = 0,6 va Nhg = 5,25 ta tra bang tim kya(Tra trang 256 sach “Thiét ké
cap dién” Ngo Hong Quang — Vil Vin Tam) ta duoc kpay = 1,41

Phu tai tinh toan cua nhom:

Pe = Keg . Knax - Py = 0,6 . 1,41 . 292 = 247,03(kW)
Qi =Py . tgp = 247,03 . 1,02 = 251,8(kVAr)
Stt = Ptt / COS(P = 247,03 / 0,7 = 352,9(kVA)

b)Tinh toan cho nhém 2

Bang 2.12: Phy tai tinh toan nhom 2

Tén nhém va tén thiée | Lo Miéu | g | Congsuat | Toan
TT bi tl'el‘l mat lrong dat bo
: bang : (kW) (kW)
Nhom 1
1 | Phan ly soi kép 61 1 100 100
2 | Sang yén ngua 62 1 12 12
3 | May danh toi sgi 63 1 55 55
4 | May khuay bot 64 1 30 30
5 | Bom thuc bot 65 1 75 75
6 | Sang ap luc 66 1 25 25
Cong theo nhom 2 6 297

Tra (PL1.3, trang 254) sach “Thiét ké cp dién” Ngoé Hong Quang — Vii Vin

Tamtaco:

Cosop = 0,7

Tacon=6van;=3khidon«=

Ta lai c6 P; = 100 + 55 + 75 =230 (KW) va Py =297 (kW) do dé

nl
n
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p.= P = 280_447
py 297

Tra bang tim ny, " (Tra trang 255 sach “Thiét ké cap dién” Ngo Hong Quang —

Vii Vin Tam) ta dugc npg = 0,76
Do d6 npg= Ny . N =0,76 . 6 = 4,56

V0’1 kg =0,6 va Nhg = 4,56 tatra bang tim Kpyax(Tra trang 256 sach “Thiét ké

cap dién” Ngo Hong Quang — Vil Vian Tam ) ta dugc Kyay = 1,46
Phu tai tinh toan cua nhom:

Pe = Keg . K - Py = 0,6 . 1,46 . 297 = 260,17(kW)
Qi =Py . tgp = 260,17 . 1,02 = 265,38(kVAr)
Stt = Ptt / COS(P = 260,17 / 0,7 = 371,67(kVA)

¢)Tinh toan cho nhém 3
Bang 2.13: Tinh todn nhém 3

Tén nhém va tén thiét | Y MU | g5 | Congsuat | Toan
TT bi tl'el‘l mat lrong dat bo
~ biang : (kW) (kW)
Nhom 1
1 | Loc cat nong do thap cap 67 1 10,5 10,5
1
2 | Bom loc cat 68 1 25 25
3 | May phan tan nhiét 69 1 100 100
4 | May c6 nghiéng kiéu vit 70 1 15 15
5 | May dun ép vat kiéu vit 71 2 60 120
6 |Loccat néng do cao 72 1 20 20
Cong theo nhom 3 7 290,5

Tra (PL1.3, trang 254) sach “Thiét ké cp dién” Ngoé Hong Quang — Vii Vin

Tamtaco:

Cosp = 0,7

Tacon=7van; =3 khi d6 n«
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Ta lai c6 Py = 60 + 60 + 100 =220 (KW) va Py =290,5 (kW) do d6

p.= P = 20 _¢75
Py 2905 ’

Tra bang tim nhp* (Tra trang 255 sach “Thiét ké cap dién” Ngo Hong Quang —

Vii Vin Tém ) ta dugc npg = 0,7

Véikyg =0,6 vany=4,9 tatrabang tim kpa(Tra trang 256 sach “Thiét ké

cap dién” Ngo Hong Quang — Vii Van Tam) ta dugc kpay = 1,41
Phu tai tinh toan ciia nhom:

Pit = Ksg - Kmax - Py = 0,6 . 1,41 . 290,5 = 245,76(kW)
Qtt = Ptt . tg(p = 245,76 . 1,02 = 250,67(kVAI‘)
Stt = Ptt / COS(P = 245,76 / 0,7 = 351,08(kVA)

d)Tinh toan cho nhom 4
Bang 2.14: Tinh toan nhom 4

Tén nhém va tén thiét KAy hl@}l S6 Congv suat Toim
TT bi trer‘l mat lwrong dat bo
- bing - (kW) (KW)
Nhém 1

1 | May nghién dia 73 1 110 110
2 | May c6 dac ludi tron 74 1 8,5 8,5

3 | Khudy sau nghién 75 1 30 30

4 | Bom bdt sau nghién 76 1 10,5 10,5

5 | Bom nudc tring 77 2 55 110

6 | Bom bot thanh phan 78 1 11 11
Cong theo nhém 4 7 280

Tra (PL1.3, trang 254) sach “Thiét ké cap dién” Ngo Hong Quang — Vii Vian

Tamta co :

Cosop = 0,7
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Tacon=7van,=3khidon.=

Ta lai ¢6 P = 55 + 55 + 110 =220 (kW) va Py =280 (kW) do do

= 2209-0,78

280

po= P
Py

1

- E: 0,43
n 7

Tra bang tim nhp (Tra trang 255 sach “Thiét ké cap dién” Ngoé Hong Quang —

Vii Van Tam) ta dugc nyg = 0,64
.n=0,64.7=4/48

Véi kgg = 0,6 va npg = 4,48 ta tra bang tim kyax(Tra trang 256 sach “Thiét ké

cap dién” Ngo Hong Quang — Vil Van Tam) ta duoc kpay = 1,46

Phu tai tinh toan cua nhoém:

Pit = Ksg - Kmax - Py = 0,6 . 1,46 . 280 = 245,28(kW)

Qu = Py . tgo = 245,28 . 1,02 = 250,18(KVAr)
Sy = Py / Cosp = 245,28 / 0,7 = 350,4(kVA)

e)Tinh toan cho nhém 5

Bang 2.15: Tinh toan nhom 5

T Tén nhom \fi‘l tén thiét tlféynh;f;t So Cm:igé:uat ngn
bl bing | "B | (kw) | (kw)
Nhom 1
1 | Méy thuy luc 79 1 90 90
2 | May rtra nudc ap luc 80 1 65 65
3 | Sang nong tron 81 1 11,5 11,5
4 | May khur muc 82 1 5 5
5 | May phan ly soi 83 1 55 55
6 | Sang ap luc 84 1 45 45
Cong theo nhom 5 6 271,5

Tra (PL1.3, trang 254) sach “Thiét ké cap dién” Ngo Hong Quang — Vii Vian

Tamta co :

Cosp = 0,7
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Tacon=6van; =4khi don«=

nl
n

= i: 0’66
6

Ta lai c6 Py = 90 + 65 + 55 + 45 =255 (KW) va Py =271,5 (kW) do d6

P. =

= 22 -004

Tra bang tim nhp* (Tra trang 255 sach “Thiét ké cap dién” Ngo Hong Quang —

Vii Vin Tém) ta duoc ny = 0,68

Do d6 npg=Nyg . N =0,68 .6 =4,08

Véi kgg = 0,6 va npg = 4,08 ta tra bang tim kpax(Tra trang 256 sach “Thiét ké
cap dién” Ngo Hong Quang — Vii Van Tam) ta dugc kpax = 1,46

Phu tai tinh toan cia nhom:

Pit = Ksg - Kmax - Py = 0,6 . 1,46 . 271,5 = 273,8(kW)

Qu =Py . tgo = 273,8 . 1,02 = 279,3(KVAr)
Sy = Py / Cosp = 273,8 /0,7 = 391,14(kVA)

f)Tinh toan cho nhom 6
Bang 2.16: Tinh todn nhém 6

] Ky hi¢u S Cong suat Toan
TT | Tén nhém va tén thiét bj | trén mit romg diit bd
bang : ( kW) (KW)
Nhém 6
1 | Bom loc cat cap 1 85 1 11 11
2 | Bom thuc bot 86 1 75 75
3 | May ria cao toc 87 1 21,5 21,5
4 | May khuay 88 1 25 25
5 | Bom bot 89 1 25,5 25,5
6 | May nghién dia 90 1 85 85
7 | Bom bt thanh phan 91 1 15 15
8 | Bom loc cat cap 2 92 1 20 20
Cong theo nhom 6 8 278

Tra (PL1.3, trang 254) sach “Thiét ké cap dién” Ngo Hong Quang — Vii Vian

Tamtaco:
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Cosop = 0,7

nl

Tacdn=8van;=2khiddén«= - = 520,25

Ta lai c6 Py = 75 + 85 =160 (KW) va Py = 278 (kW) do d6

p.= P = @:07577
by 278

Tra bang tim nhp* (Tra trang 255 sach “Thiét ké cap dién” Ngo Hong Quang —
Vii Van Tam) ta dugce nyq = 0,57

Véi keg = 0,6 va npg = 4,56 ta tra bang tim kpa(Tra trang 256 sach “Thiét ké
cap dién” Ngo Hong Quang — Vi Van Tam ) ta dugc Knax = 1,46
Phu tai tinh toan cua nhom:

Pit = Ksg - Kmax - Py = 0,6 . 1,46 . 278 = 243,5(kW)
Qi = Py . tgp = 243,5 . 1,02 = 248,4(kVAr)
Sit = Py / Cose =243,5/0,7 = 347,85(kVA)

2.3.3. Xac dinh phu tai chiéu sang cho phan xuéng bot
Lay suit chiéu sang chung cho xudng 1a p, = 14 (W/m?)
Phén xudng c6 dién tich S = 4598 m*

Pes =Po.S=14.4598 = 64,37 (kW)
2.3.4. Xac dinh phu tai tinh toan toan phan xwéng

Phu tai tac dung ( dong luc ) toan phan xudng:

Pa = K - i Pui= 0,9 . (247,03 + 260,17 + 245,76 + 245,28 + 273,8 +

243,5) = 1212,5 (KW)

Phu tai phan khang tinh toan toan xudng:
Qi = Qa = Ky - iQm =09 . (2518 + 265,38 + 250,67 + 250,18 +
1

279,3 + 248,4 ) = 1236,6 (KVATr)

Phu tai tinh toan tac dung toan phan xudng:
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Py = Pa + Pes = 12125 + 64,37 =1276,87 (kW)
Phuy tai toan phan cta xudng:
Se= (P’ +Q,” = 1127687 +12366° = 1777,5 (KVA)

Cosgp = Poo 121887 _ g5
s, 17775

2.4. XAC PINH PHU TAI CHO KHU NOI HOI VA XU LY NUOC
THAI
2.4.1. Phan nhom phu tai

Bang 2.17: Bang phan nhom cac phu tai ndi hoi va khu xir 1y nuée thai

Tén nhom va tén thiét KAy hl@}l S6 Con%suat Toén
TT bi tl'el‘l mat lrong dat bo
: bing : ( kW) (kW)
Nhom 1
1 | Quat hut gi6 1 93 1 80 80
2 | Quat day gi6 94 1 45 45
3 | Bom nudc trang 1 95 2 22 44
4 | Bom nudc trang 2 96 1 15 15
5 | Bong co tai xi 97 1 2.2 2.2
6 | Quat hut gi6 2 98 1 55 55
Cong theo nhém 1 7 241,2
Nhom 2
7 | Bom bot 99 2 55 110
8 | Bom cao ap 100 2 45 90
9 | Bom hoa chat 101 1 2.5 2.5
10 | Gau muc 102 1 7,5 7,5
11 | Chay tron 103 1 3 3
12 | Khi nén 104 1 8,5 8,5
Cong theo nhom 2 8 221,5

2.4.2. Xac dinh phu tai tinh toan cho tirng nhom

a)Tinh toan cho nhém 1
Bang 2.18: Tinh toan nhém 1
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Tén nhém va tén thiét K?’ hl?}l S6 Congv suat To?n
TT bi tl'el‘l mat lrong dat bo
’ bang : (kW) (kW)
Nhom 1
1 | Quat hut gio 1 93 1 80 80
2 | Quat day gi6 94 1 45 45
3 | Bom nudc trang 1 95 2 22 44
4 | Bom nudc trang 2 96 1 15 15
5 | Dong co tai xi 97 1 2,2 2,2
6 | Quat hut gi6 2 98 1 55 55
Cong theo nhom 1 7 241,2

Tra (PL1.3, trang 254) sach “Thiét ké cp dién” Ng6é Hong Quang — Vii Vian

Tamtaco:

Cosop = 0,7

Tacén:7van1=3khidén*:%1:$:0,43

Ta lai c6 Py = 80 + 45 + 55=180 (KW) va Py = 241,2 (kW) do d6

180 _g75

P.= _pl = =
241,2

Py

Tra bang tim nhp* (Tra trang 255 sach “Thiét ké cap dién” Ngo Hong Quang —
Vii Van Tam) ta dugc nyg = 0,7
Do dé npg=npg .N=0,7.7=4,9

Véikyg =0,6 vany=4,9 tatrabang tim kpa(Tra trang 256 sach “Thiét ké
cap dién” Ng6 Hong Quang — Vi Van Tam ) ta duoc kpax = 1,41
Phu tai tinh toan ctia nhom:

Pit = Ksg - Kmax - Py = 0,6 . 1,41 . 278 = 241,2(kW)

Qi =Py . tge =241,2 . 1,02 = 246,02(kVAr)

Sit =Py / Cose =241,2 /0,7 = 344,57(kVA)
b)Tinh todn cho nhom 2
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Bang 2.19: Tinh toan nhém 2

Tén nhém va tén thiét KAy hl?? S6 Con%suat To?n
TT bi trén mat lrong dat bo
: bang - (kw) (kW)
Nhom 1
1 |Bom bot 99 2 55 110
2 | Bom cao ap 100 2 45 90
3 | Bom hoa chat 101 1 2.5 2.5
4 | Gau muc 102 1 7,5 7,5
5 | Chay tron 103 1 3 3
6 | Khinén 104 1 8,5 8,5
Cong theo nhéom 2 8 221,5

Tra (PL1.3, trang 254) sach “Thiét ké cap dién” Ngo Hong Quang — Vi Vin

Tam ta cé :
Cosop = 0,7
Tacon=8van, =4 khi d6 ns = %1 - 2:0,5

Ta lai ¢6 Py = 55 + 45 + 55 + 452200 (kW) va Py = 221,5 (kW) do d6
p.= P = 20 _g9
pZ 221.,5

Tra bang tim nhp* (Tra trang 255 sach “Thiét ké cap dién” Ngo Hong Quang —
Vii Van Tam) ta dugc npq = 0,58
Do do6 Npg=Npg - N = 0,58.8=4,64

V6i kgg = 0,6 va Ny = 4,9 ta tra bang tim kpa( sach Thiét ké hé thong
dién, trang 256) ta duoc kna = 1,41

Phu tai tinh toan ctia nhom:
Pit = Ksg - Kmax - Py = 0,6 . 1,41 . 221,5 = 187,4(kW).
Qi =Py . tgp =187,4.1.02 = 191,1(kVAr)
Sit =Py / Cosep = 187,4 /0,7 = 267,7(kVA)
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2.4.3. Xac dinh phu tii chiéu sing cho phan xwéng ndi hoi va khu xii ly
nudc thai
Lay sut chiéu sang chung cho xudng 1a p, = 9 (W/m?)
Phan xudng co dién tich S = 1809 m*
Pes=Po.S=9.1809 = 16,3 (kW)
2.4.4. Xac dinh phu tdi tinh toan toan phan xwéng

Phu tai tac dung ( dong luc ) toan phan xudng:

Pa=Ke.Y Pu=08.(241,2+187.4) = 342,88 (kW)

1

Phu tai phan khang tinh toan toan xudng:
Qi = Qa1 = Ky . ZS“Qm =0,8.(246,02 + 191,1) = 349,7 (kVAr)
1
Phu tai tinh toan tac dung toan phan xudéng:

Py = Pg + Pes = 342,88 + 16,3 = 359,18 (kW)

Phu tai toan phan ctua xudng:

Su= P’ +Q,” = /359,18 +349,72 = 501,3 (kVA)

P
COS(PpX = _t = @ = 0’7
S, 501,3

Tinh toan tuong tu cho cic phan xudng con lai ta co bang tong két sau:
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Bang 2.20: Thong ké cac phu tai

P P
" n ” Pa COS(I)/ F ° Pai © Pyt Qtt St
STT Tén Phan Xwéng (KW) Kne tgo (m?) %/\!)/ (kW) (k)VV (kW) | (VAR | (kvA)
1 | Phan xudng xeo 05 |0.7/1.02| 4872 14 | 636,56 | 68 | 704.56 | 64929 | 958,11
2 | Phan xudng bot 05 07/1,02| 4598 14 | 12125 6‘;'3 12776’8 12366 | 17775
3 | Phan xuong ndi hoi + khu xir Iy 05 (07/102| 1809 9 | 34288 |163 | 35918 | 3497 | 5013
nuoc thai
4 | Nha vin phong 150 | 0.7 |0.8/0,75| 1270 15 | 105 195’0 1245 | 9303 | 1554
5 | Kho téng hop 60 | 04 |06/133| 1032 10 24 12’3 3432 | 4564 | 571
6 | Nha ¢ cong nhan vién (4 tﬁng) 100 | 0,7 |0,8/0,75 1586 10 70 156’8 85,86 64,4 107,32
Tong 2585,3 24‘28’6
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2.5. XAC PINH PHU TAI TiNH TOAN CUA NHA MAY

Phu tai tinh toan tac dung cia toan nha may
10
Piinm = Kat - Z Pixi
i=1
Trong d6 ka: hé s6 dong thoi 14y bang 0,8
Pipxi: phu tai tinh toan cua cac phan xuong da xac dinh ¢ trén

Pinm = 0,8 . 2585,3 = 2068,24 (kW)

Phu tai tinh toan phan khang cua toan nha may
Qum = Kat - 3 Qu = 0,8 . 2438,66 = 1950,93 (KVAT)
i=1

Phu tai tinh toan toan phan cila toan nha may

Stnm = yPur” + Qun’ = 1/2068,24% +195093° = 2843,3 (kVA)

H¢ s0 cong suat toan nha may

P

om — 206824
S

=0,73
28433

Cos@nm =

ttnm

2.6. BIEU PO PHU TAI CAC PHAN XUONG VA NHA MAY
2.6.1. Tam phu taii dién

Tam phu tai dién la diém thoa man diéu kién momen phu tai dat gia tri

2 n .
cuc tiéu » P.;, — Min
i=1

Trong do:
P; va ; 1a cong suét va khoang cach cta phu tai tha i dén tdm phu tai

D¢ xac dinh toa do ctua tam phu tai c6 thé sir dung cac bicu thuc sau:
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Trong do
Xo, Yo.: toa d0 ctia tam phu tai dién
Xi. Yi,: toa do cta phu tai thlr i tinh theo mot hé truc toa d6 XYZ tuy
chon
S;: cong suét cua phu tai thir i

Trong thuc té thuong it quan tim dén toa do z. Tam phu tai dién 1a vi tri
tdt nhat dé dat cac tram bién ap, tram phan phéi, tu dong luc nham muc dich
tiét kiém chi phi cho day din va giam ton that trén ludi dién.

2.6.2 Biéu dd phu tai dién

Biéu do phu tai dién 1a mdt vong tron vé trén mit phang, c6 tam tring
v6i tAm cuia phu tai dién, co dién tich twong tmg véi cong sudt cua phu tai
theo ty 1¢ xich ndo d6 tuy chon. Biéu do phu tai dién cho phép ngudi thiét ké
hinh dung duoc su phan bd phu tai trong pham vi khu vuc can thiét ké, tir d6
c6 co s¢ dé 1ap cac phuong an cung cip dién. Biéu d6 phu tai dién duogc chia
thanh hai phan: Phan phu tai dong luc ( phan hinh quat 16n hon) va phan phy
tai chiéu sang ( phan hinh quat nho hon).

Pé v& dugc biéu d6 phu tai cho cic phan xuodng, ta coi phu tai cia cac
phan xudng phan bd déu theo dién tich phan xuong nén tam phu tai c6 thé
lay trung voi tim hinh hoc ctia phan xudng trén mat bang.

Ban kinh vong tron biéu do6 phu tai cua phu tai thtr 1 dugc xac dinh qua
biéu thirc:

— i
R.= ﬁ
Trong d6: m 1a ti I¢ xich, & ddy chon m =3 kVA/ mm?
Goc cta phu tai chiéu sang nam trong biéu d6 dugc xac dinh theo cong

thiurc sau:
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trong bang sau:

(X'CS

360.P,,
P

tt

Két qua tinh toan R; va ae ctia biéu d6 phu tai cac phan xudng duogc ghi

Bang 2.21: Ban kinh R va goc chiéu sang ctia biéu dd phu tai cac phan

xuong
Tam phu
T Tén phan Pes Pit Sit tai R 0.0
xuong KW KW kVA X y | mm ©
mm | mm
1 | PXXxeo 68 | 704,56 958,11 | 82,4 |31,5|10,08| 37,75
2 | PXbot 64,37 | 1276,87 | 1777,5| 50,3 | 34,2 | 13,74 | 18,14
PX noi
3 |hoitkhuxuly | 16,3 | 359,18 | 501,3 | 60,1 |72,8| 7,3 | 16,34
nudc thai
Khu nha van
4 ohong 19,15 124,05 | 155,4 | 26,4 | 70,3 | 4,06 | 55,57
5 | Khotong hop |10,32| 34,32 57,1 | 22,5 |53,4| 2,46 | 108,25
Nha & cong
6 | nhanvién (4 15,86 | 85,86 |107,32|130,2|50,8| 3,38 | 66,5
tang)
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y |
72,8
70,3

53,4
50,8

34,2
31,5

Hinh 2.1: Biéu d6 phu tai cua cong ty.
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CHUONG 3.

THIET KE MANG PIEN CAO AP CHO CONG TY CO
PHAN HAPACO

3.1. CHON CAP PIEN AP VAN HANH

Cép dién ap van hanh 1a cap dién ap lién két hé thong cung cap dién cia
nha may dong tau voi hé théng dién. Cép dién &p van hanh phu thudc vao
cong suat truyén tai va khoang cach truyén tai theo mot quan hé kha phirc

tap. Cong thirc kinh nghiém dé chon cap dién ap truyén tai:

U = 4,34./1+0,016.P (KkV)

Trong do:
P: cong suét tinh toan ctia nha may ( kW)
|: khoang céach tir tram bién &p trung gian vé nha may ( km)
Nhu vay cép dién ap hop 1y dé truyén tai dién ning vé nha mdy sé& 1a:
Phu tai tinh todn ctia nha may c6 ké dén sy phat trién cua phu tai trong
tuong lai.
St = So.(1+a.t)
Trong d6
S;: Phu tai tinh toan du bao tai thoi diém sau t ndm
So: phu tai tinh todn xac dinh tai thoi diém ban dau.
t: s6 nam du bao (1dy t= 10 nim)
a: hé s6 gia ting cuia phy tai (1dy a = 0,05)
Ta co:
Pi=P,.(1+at)=2068,24.(1+0,05.10)=23102,36 ( kW)
Qi=Q,.(1+at)=1950,93.(1+0,05.10)=2926,4 ( kVAI)
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Si=So. (1+0a.t)=2843,3.(1+0,05.10) =4264,95 (kVA)
Cép dién 4p van hanh xac dinh theo cong thirc kinh nghiém.

U=4,34. ./1+0016P =4,34. ,/15+0,016.310236 = 34,89 (kV)

Tir két qua tinh toan ta chon cap dién ap 35 kV lién két tir hé thong dién
té1 nha may
3.2. TAM PHU TAI PIEN

Tam phu tai dién 1a diém thoa man diéu kién momen phu tai dat gia tri

n

cuc tiéu |le Xili = Min

Trong do

P; va |; 1a cong suét va khoang cach cua phu tai thir i dén tam phu tai

D¢ xac dinh toa do cua tam phu tai co thé sir dung cac biéu thirc sau:

Trong d6
Xos Yo, : toa d0 ctia tdm phu tai
Xi, Vi, : toa dO cua phu tai thir 1 tinh theo 1 h¢ truc toa d§ OXYZ tuy
chon
S;: cong suat clia phy tai thi i
n: s6 phu tai dién
Trong thuc té it quan tam dén toa d0 z. TAm phu tai dién 1a vi tri tot nhat
dé dat cac tram bién ap, tram phan phéi, tu dong luc nham muc dich tiét
kiém chi phi cho diy dan va giam ton that trén ludi dién

Tam phu tai dién cia nha may
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—958,11.82,4+1777,5.50,3+501,3.60,1 +155,4.26,4 + 57,1.22,5

Xo +
3556 ,73
107,32.130,2 _ 61 24
3556 .73
_958,11.315+1777 5.34,2+501,3.72,8+155,4.703+57,1.534  107,32508 _
° 3556 ,73 3556 .73
41,3

Tam phu tai dién cua nha may 1a M, ( X,, Vo) = M, (61,24; 41,3)
3.3. XAC PINH SO LUQNG, DUNG LUQNG TRAM BIEN AP
3.3.1. Xac dinh s6 lwong may bién ap
Can cr vao vi tri, cong suat cua cac phan xudng, quyét dinh dit 4 tram
bién 4p phan xuong
Tram B, cip dién cho phan xudng xeo
Tram B, cip dién cho phan xudng bot
Tram B; cip dién cho phan xuéng ndi hoi+khu xir 1y nudc thai va khu
nha & cong nhan vién
Tram B, cip dién cho kho tong hop va khu nha van phong
3.3.2. Chon dung lwong may bién ap
Phuy tai tinh toan ctia nha may co6 ké dén sy phat trién trong 10 nim ti:
Sinm(0) = 2843,3 (kVA)
Sinm(10) = 4264,95 (kVA)
Diéu kién chon cong suidt MBA
Néu 1 MBA: Sgup > St
Néu 2 MBA: 2S4mp > St
Kqtsc - Samp > Ssc
Trong do
Samp: COng suat dinh mutrc cia MBA ( kVA)
S« Cong sudt tinh toan cta phu tai (kVA)
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S: Cong sut phu tai ma tram can truyén tai khi c6 su c6 (kVA)
Kqtsc: HE s6 qua tai su cd (k= 1,4)

Tram bién 4p trung tam:

Sump > St = 226495 = 5135 48 (KVA)

2 2
Sy _ 426495 _
Simp > VR 3046,39 (kVA)

Tra bang PL I1.4 trang 260 sach “ Thiét ké cp dién” ta chon may bién ap
ba pha hai cudén day do Viét Nam ché tao c6 thong so ky thuat:
Bang 3.1: Thong s ki thuat MBA ciia tram PPTT

Sdm Pién ap (kV) Ton that Un%0

Loai 10%
(kVA) C H AP, APy, C-H

TDH 3200 35 6,6 11,5 37 7,0 4,5

Tram bién 4p phan xudng:
Nén chon cung mdt ¢c& may hodc khong qua 2-3 c& may

Tram bién 4p phan xudng By

S > %tt - @ = 479,05 (kVA)
S 958 11
D e e
Samp = 14 14 684,36 (kVA)

Chon may bién ap 1000 kVA cta ABB san xuat tai Viét Nam khong
phai hiéu chinh theo diéu kién nhiét do

Chon tuong ty cac tram bién 4p khac, nhimg may bién ap cd Sgm < 1000
kVA ta chon MBA ciia hing ABB san xuit tai Viét Nam nén khong phai
hiéu chinh nhiét do. Cac tram dung loai tram k&, ¢6 1 tudng chung véi tuong
phan xudng.
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Biang 3.2: Két qua chon bién ap cho cac tram BAPX

Ky hi¢u Tén phan xudéng Sit (KVA) | S0 may | Sgmp (KVA) | Tén tram

1 PX. Xeo 958,11 2 800 B,
2 PX. Bot 1777,5 2 1600 B,
PX. Noi hoi+khu xu 1y
3 501,3
nudc thai 2 630 B;
6 Nha ¢ cong nhan vién 155,4
5 Kho tong h 57,1
SoP 1 250 B
4 Khu nha van phong 155,4

3.4. CAC PHUONG AN PI DAY MANG CAO AP

Céc chi tiéu kinh té k¥ thuat ctia mang dién phy thudc rat nhiéu vao so
d6 ctia nd. Vi vy céac so dd cung cap dién phai co chi phi nhé nhat, dam bao
do tin cdy cung cap dién can thiét va chat luong dién ning yéu cau cua cac
ho tiéu thy, an toan trong van hanh kha ning phat trién trong twong lai va
tiép nhan cac phu tai méi.

Ta dé xuat 2 kiéu so do no1 dién chinh nhu sau:
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a. Kiéu di day 1:

2XLPE(3.16)

2XLPE(3.16)
— / -

Hinh 3.1: Kiéu di day s 1.

b.Kiéu di diy 2:

\ XPEG2)

2XLPE(3.16)

2XLPE(3.16)J

Hinh 3.2: Kiéu di day s6 2.
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Tram bién 4p trung tAm ctia nha may s& duoc ldy dién tir hé thong
bang duong dy trén khong, diy nhom 151 thép, 10 kép.

Pé dam bao an toan, dam bao khong gian va my quan cho nha mdy
mang cao ap duoc ding cap ngam. TUr tram PPTT dén cac tram bién ap phan
xuong By, B, B; dung cap 16 kép, dén tram B, dung cap 16 don.

3.5. TINH TOAN CHI TIEU KINH TE Ki THUAT CHO 2 PHUONG
AN

Puong day cap dién tir hé thdng vé tram PPTT ctia nha may bang dudng
day trén khong loai AC

Tra bang voi day dan AC va Tpax = 4500h duoc Ji = 1,1 (A/mm?)

Ta co:

Sym _ 426495

| = = =35,18 (A
MM o3U,  243.35 (A)
| 35.18 2
F= Lo = 318 — 39 g8
T 11 (mm)

Chon day nhom 161 thép tiét dién 35 mm?, ky hi¢u AC — 35 ¢0 I, = 165
(A)

.2 1 . 14.5 1,4.3200
Kiém tra su cO khi dat 1 day: [, = =——&& = 2 =73,90 (A
' VT Tmu, B (A)

lep > 1sc = 73,90 (A). Day dan chon thda mén.

Kiém tra day dan da chon theo diéu kién ton that dién ap, vi tiét dién day
da chon vuot cip cho su gia ting ctia phu tai trong tuong lai nén khong can

kiém tra theo AU.

3.5.1. Tinh toan kinh té k§ thuat cho cic phwong 4n

a. Phwong an 1:

49



Chon cap tir tram PPTT dén cac tram bién ap phan xuéng duoc dung céap
ddng 6,6 kV, 3 18i cach dién XLPE dai thép vo PVC.

Vi cap dé)ng va Trmax = 4500 h, tra bang duoc Ji = 3,1 A/mm?,

Chon cép tir tram PPTT dén tram By:
Sizr  _ 95811

oy = = =419 (A
T 243U,  24/3.66 A)
| 419 2
Fie= mex = 227 = 1357
Kt N a1 3,52 (mm"®)

Chon cép c6 tiét dién F = 16 mm?, ky hiéu 2XLPE ( 3x16) c6 I, = 110
(A).
Kiém tra diéu kién phat nong: I, = 2l,ma = 2. 41,9 = 83,8 < 110 (A).

Chon cap tir tram PPTT dén tram B,:

S 1777 5
e = —22— = =109 =77 7 (A
243U, 24366 (A)
| 77.7 )
Fig= 2 = = =25 (mm
=3 31 (mm°?)

Chon cap co tiét dién F = 35 mm®, ¢0 I, = 170 (A).
Kiém tra diéu kién phat nong: Iy = 2lme = 2. 77,7 = 155,4 < 170 (A)
Chon tuong tu cho cac duong cap khac.

Bang 3.3: Két qua chon cap cao ap 6,6 kV phuong an 1

Pwong cap F(mm?% | L(m) G:;éll)03 Tién (10° d/m)
PPTT - B, 16 140 48 6720
PPTT — B, 35 150 105 15750
PPTT — B3 16 30 48 1440
PPTT - B, 16 95,4 48 4579,2

Tong K, =28489,2 . 10° d

T6n that cong suat tac dung:
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S? .
AP=U—2.R.1O3(kW)

Trong do:
S: Cong suét truyén tai (kVA)
U: Pién ap truyén tai (kV)
R: Dién tro tdc dung (L)
Tén thét trén doan cap tir tram PPTT dén tram By cap c6 r, = 1,47
Q/km,L=140m - R=1,.1=1,47.0,14 = 0,206 (QQ)
_ 958,117

6

AP

0,206 . 10° = 4,34 (kW)

Tinh twong tu cho cac tuyén céap khac:

Bang 3.4: Két qua tinh toan AP phuong an 1

Puong cap | F (mm?) | L(M) |r, (Q/km)| R (Q) (kf/“A) AP (KW)
PPTT-B;, 16 140 1,47 0,206 | 958,11 4,34
PPTT - B, 35 150 0,668 0,1 1777,5 7,25
PPTT — B; 16 30 1,47 0,044 | 656,7 0,436
PPTT - B, 16 95,4 1,47 0,14 | 2125 0,145

Ta co tong ctia AP 1a:
AP, =12,171 (kW)

Tbn that dién ning:

AA; =AP;.1T

Tra bang vo1 Tpax =4500h va cose = 0,73 ta dugc thoi gian ton thét 16m
nhat 1 =3000h — AA; =AP;.t = 12,171 . 3000 = 36513 (kWh)

Chi phi tinh todn hang nam cta phuong an 1:

Z=(actan) . .K+Yi.AA
Trong do:
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are: HE 50 thu hoi vén dau tu
ayn: Hé s6 van hanh
Ki: Von dau tu
Y;.AA =C . AA: Phi ton van hanh hang ndm
Tinh toan v&i dudng cap ldy a, = 0,2, ay = 0,1, C = 750 &/kWh
Chi phi van hanh cho phuong an 1:
Z,=(0,1+0,2).28489,2 . 10° + 750 . 36513 = 35931,51 . 10° (dong)
b. Phwong an 2:
Tinh toan twong tu cho phuong an 2 ta c6 bang tong két:

Bing 3.5: Két qua chon cap phuong an 2

Puong cap | F(mm?) | L (m) G('; (10° Tién (10° d/m)
m)
PPTT - B, 25 30 75 2250
B; - B, 16 120 48 5760
PPTT - B, 50 150 130 19500
B, - B, 16 55,8 48 26784
Tong K, =30188,4.10° d

Bang 3.6: Két qua tinh toan AP phuong an 2

Puimg cip | F(mm?) | L (m) | r, (km) | R(Q) (kf/“A) AP (KW)

PPTT—B. | 25 30 093 | 0028 | 161481 | 168
B,_B, | 16 120 147 | 0177 | 95811 | 3.73

PPTT_B, | 50 150 | 0494 | 0074 | 1990 | 673
B,—B, | 16 558 | 147 | 0082 | 2125 | 0,085

Ta co tong ctia AP 1a:
AP, = 12,225 (kW)

Tén that dién nang:
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AA; =AP,.t = 12,225 . 3000 = 36675 (kWh)
Chi phi tinh todn hang ndm phuong an 2:
Z,=0,3.30188,4 . 10° + 750 . 36675 = 36562,77 . 10° (d6ng)
3.5.2. So sanh cac chi tiéu kinh té k§ thuat ciia 2 phwong an:

Bang 3.7: So sanh kinh té 2 phuong 4n mang cao &p

Phuwong 4n K; .10° AA; (KWh) Z; 10°
1 28489,2 36513 35931,51
2 30188,4 36675 36562,77
Theo bang trén ta thay:

Xét vé mat kinh té thi phuong an 1 ¢6 chi phi tinh toan hang nam (Z) 1a
nho nht.

Xét vé mat ky thuat thi phuong 4n 1 c6 ton that dién ning hang nim bé
nhat.

Xét vé mat quan 1y van hanh thi phuong an 1 ¢6 so d6 tia nén thuan loi
cho van hanh va stra chira.

Vay chon phuong an 1 1am phuong an t6i wu clia mang cao ap.

3.6. TINH TOAN NGAN MACH
Cén tinh diém ngén mach Nj tai thanh céi tram PPTT dé kiém tra may cit,
thanh gop va tinh cac diém ngan mach N, tai phia cao ap tram BAPX dé

ki€ém tra cép va tu cao &p cua tram.

|  — T L > < @

I | | DDK | I | 1 | | Cé
BATG MC PPTT P BAPX
N]_ N2
Xut Zp Zc
HTe——{ ] ——r
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Tinh dién khang ctia hé thng:

Utb2
Sy

Xut =

Trong do:
Sn: Cong suat ngin mach ciia MC dau duong ddy trén khong
Sn=Sei = V3 . Ug - lim
May cat dau duong day trén khong 13 loai SFe, ky hiéu 8DB10 ¢6 Uy =
35KV, lgn = 2500 A, 1. 4m = 31,5 KA.
Uy =1,05. Ugp, = 1,05 . 35 = 36,75 (kV)

36,752
Xyr= ——— =0,7(Q
T T 335315 ©)

Puong day trén khong loai AC — 35 ¢6 r, = 0,33 Q/km, x, = 0,413
Q/km, 1 =4,5km.
—Rp=1,.1=0,33.4,5=1,485 (Q)
Xp=Xo.1=0,413 .4,5=1,8585 (Q)
Céc duong cap 6,6 kV:
Cép tir tram PPTT dén tram By: (tra PLV.16: TKCD c6 thong s6 sau: cap
cér,=1,47 Q/km, x, = 0,128 Q/km, 1=0,14 km.
— Rec=1,.1=1,47.0,14=0,206 (Q2)
Xc=X%,.1=0,128.0,14 =17,92 . 10° (Q)

Céac duong cap khac tinh twong tu, két qua ghi trong bang sau:

Bang 3.8: Thong sd cua DDK va cép cap ap

Puong cap | F (mm?) | L (M) | X, (/km) | ro (Ukm) | Rc (Q) | Xc ()

PPTT -B; 16 140 0,128 1,47 0,206 | 17,92.10°
PPTT - B; 35 150 0,113 0,668 | 0,1002 | 16,95.10°
PPTT - B; 16 30 0,128 1,47 0,0441 | 3,84.10°
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PPTT — By 16 95,4 0,128 1,47 0,1402 0,012

BATG - PPTT 35 4500 0,413 0,33 1,485 1,8585

Tram bién 4p phan xudng:

Céc tram bién ap phan xuong ta chon 3 loai MBA san xuét tai Viét Nam
nén khong phai hi¢u chinh nhiét do.

Loai 800 kVA c6: U, = 6,6 kV, Uy =0,4 kV, AP, = 1,4 kW, APy = 10,5
kKW, Uy = 5%

10.5.0,4 3
Rg= —"""10°=2,63.107 (Q
R8T T2 ()
5.0,4°
= 2% 108 =001 (Q
B~ 100.800 01(€Q)

Cac may BAPX khac tinh twong tu, két qua ghi trong bang sau:
Bang 3.9: Thong s6 cua cac may BAPX

y o A y S m AP
May bién ap (k\(} A) (kV\’;l) Unoe Rs (€2) Xg (Q)
B, 800 10,5 5 263.10° 0,01
B, 1600 16,0 6,5 1.10° 6,5.10°
Bs 630 8,2 4 3,31.10° 0,01
By 250 4,85 4 0,0124 0,0256

3.6.1. Tinh toan dong ngan mach
Ngén mach tai diém N;cua tram PPTT:
U, _ 36,75
V3Z,  3.,/1485 + (8585407
it = v2.1,8. Iy = +2.1,8.6,6 =18,3 (KA)

Tinh ngan mach tai di€ém N, cua tram Bj:

=7,2 (kA)
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36,75

Ing =

J/3./€,485+0,206 + €8585+0,01792+0,7

e = v2.1,8.6,88 =175 (kA)
Céc diém N, khac tinh twong tu, két qua ghi trong bang sau:

= 6,88 (kA)

Bang 3.10: Két qua tinh dong dién ngan mach

Piém tinh N In (KA) iy (KA)
Thanh cai PPTT 7,2 18,3
Thanh céi B; 6,88 17,5
Thanh cai B, 7,01 17,86
Thanh céi B; 7,09 18,05
Thanh céai B, 6,98 17,76

3.7. CHON VA KIEM TRA THIET BI

3.7.1. Tram phan phdi trung tim

a. Lua chon va kiém tra may cat

Bang 3.11: Piéu kién chon va kiém tra may cat

dai luong chon va kiém tra

Diéu kién

bién &p dinh muc, kV

Udsmmc =Uamp

Dong di¢n dinh murc, A lamvic =1 ep
Dong di¢n cat dinh muc, kA lcam= 1N
Dong dién on dinh dong, kA . dm = Ik
Dong dién 6n dinh nhiét, kA t
loham> [ - | —
tnh.dm
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Cac may cat ndi vao thanh céi 6,6 kV chon cing mot loai SFg, ky hiéu
8DC11 do SIEMENS ché tao c6 bang thong sb sau:
Bang 3.12: Thong s6 k¥ thuat ti dau vao 8DC11

Loai Uam (KV) lam (A) lamc (KA) ia (KA)
8DC11 7,2 1250 25 63
Kiém tra:

lgmvc > I = 280 A
lameze > In = 6,88 KA
lama > Ik = 17,5 KA
b. Tinh chon va kiém tra dao cach ly
Lua chon va kiém tra dao cach ly theo diéu kién sau:

Bang 3.13: Diéu kién chon va kiém tra dao cach ly

dai luong chon va ki€ém tra Diéu kién
bién 4p dinh mure, kV Usmper =>Ugmep
Dong di¢n dinh mirc, A lémper > lep
Dong dién on dinh dong, kA . dm = Ik
Dong dién 6n dinh nhiét, kA t
lham> [ - [—
tnh.dm
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Thong sb ctia dao cach ly duge chon trong bang .

Bang 3.14: Kiém tra dao cach ly

Két qua
STT bai lugng kiém tra ,
Thong s6 dinh muc
1 bi¢n ap dinh mic  (kV) 36
2 Dong di¢n dinh mirc  (A) 630
3 Dong dién 6n dinh dong (kA) 80
4 Dong di¢n on dinh nhiét (kA) 315

C. Chon va kiém tra thanh din
Thanh dan cip dién ap 6,6 kV chon thanh din dong cimg.
Chon thanh dan theo diéu kién phat néng 1au dai cho phép:
Ki. Ky lgp> 1
Thanh dan dit ndm ngang: K, = 0,95
Ko: Hé s0 hiéu chinh theo nhiét do.

Trong do:
Ocp =70% : Nhiét d6 cho phép 16n nhit khi 1am viéc binh thudng.
0, =25% : Nhi¢t d§ moi truong thuc té.

0, =35°C : Nhiét do cuc dai moi truong.

K, = [70 — 35
70 -25

K, =0,88
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Chon I, theo diéu kién qua tai cia MBA:

_ 14S, ,
h— ——
i \/§U dm

14S,,  _ 143200
T K.K,+3U,  095.088+/366

— Icp

= 469 (A)

Chon thanh dan dong, tiét dién tron 40x5, c6 dong I, =700 (A)
d. Lwa chon va kiém tra BU
May bién dién 4p, ky hiéu BU hay TU 1a may bién ap do ludng ding
dé bién doi dién ap tir mot tri s6 nao d6 (thuong U >1000V ) xudng100V
hodc 100~/3V cap dién cho do luong, tin hiéu va bao vé.
Trén md phan doan cta thanh gop ta sir dung mot mat bién dién ap
BU.
BU duoc chon theo diéu kién sau:
- Dién ap.
- So dd dau day, kiéu may.
- Cap chinh xAc.
- C6ng suit dinh mirc.
Chon va kiém tra BU phia 6,6kv
BU duoc chon theo diéu kién:

Dién ap dinh mutc : Ugmgy > Ugmm = 6,6 KV
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Bang 3.15: Thong s6 k¥ thuat ciia BU loai 4MS32

Théng s6 k§ thuit
Udgm kV 12
U chiu dung tin s6 cong nghiép 1', kV 28
U chiu dung xung 1,2/50 ps , kV 75
Uigm , KV 12/\3
Uz am,V 100/43
T4i dinh mirc , VA 400
Trong lwgng , kG 45

Chon va kiém tra BU phia 35kV:
Chon BU loai 4MS36, kiéu hinh tru do SIEMENS ché tao c6 cac thong sb

nhu sau
Bang 3.16: Thong s6 ki thuat ciia BU loai 4MS36
Théng s6 ky thuit
Ugm KV 36
U chiu dung tan so cong nghiép 1', kV 70
U chiu dung xung 1,2/50 ps , kV 170
Uigm , KV 35//3
Uz am ,V 100/+/3
T4i dinh mac, VA 400
Trong lugng , kG 45
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e. Chon may bién dong dién BI

May bién dong dién, ky hiéu BI hay TI 1a mdy bién ap do ludng dung

dé bién d6i dong dién tir mot tri s6 16n bat ky xudng 5A, 10A hoic 1A cap

cho do luong, tin hi€u va bao vé.

BI duoc chon theo diéu kién sau:

- DBién ap dinh muc :

Udel > U

dmmang

- So db d4u day, kiéu may.

- Dong dién dinh muc : 1, > 1,

Chon BI cho duong déy trén khong tir hé thong veé:

dmBI —

. kqtsc'SdeBA _ 1.3x 3200

J3x35

J3x35

=739 A

Chon BI loai 4MA76 do SIEMENS ché tao c6 cac thong s6 nhu sau:
Bang 3.17: Thong so k¥ thuat ctia BI loai 4AMA76

Ky Uam (KV) | U chiu U chiu liam (A) Laam (A) | ls.a.dong
hi€¢u dung dung (kA)
tso (kV) | sung (kV)
AMAT6 36 70 170 100 5 120

Chon bién dong do SIEMENS ché tao loai 4MA72 co thong s6 k¥ thuat cho

¢ bang sau:

Bang 3.18: Thong so ki thuat may bién dong dién loai 4MA72

Ky Uam (KV) | U chiu U chiu liam (A) L2am (A) | lo.a.aong
hiéu dung dung (kA)
tso (kV) | sung (kV)
4AMAT2 12 28 75 20—-2500 | 1 hodc 5 120

f. Lwa chon chdng sét van
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Chéng sét van 1a mot thiét bi co nhiém vu chdng sét danh tir dudng
day trén khong truyén vao tram bién ap. Vi dién ap dinh muc thi dién tro
ctia chdng sét o ti tri s6 vo cung 16n khong cho dong dién di qua, khi ¢o
dién ap sét thi dién trd co gid tri rat nho, chdng sét van s& thao dong dién sét
xubng dat.

Chon chdng sét van cho cap dién 4p 35kV: chon chéng sét van do
hang COOPER (M¥) ché tao loai AZLP501B30, loai gia d& ngang.
Chon chdng sét van cho cdp dién 4p 6,6kV: chon chdng sét van do
hiang COOPER (M¥) ché tao loai AZLP501B10, loai gia 4 ngang
Chong sét van dugc chon theo cap dién ap Ugmm = 10 KV

Il R Dl s

. Tu BU TuBU .
T}l MC Céc tii MC déu ra ctia phan doan TG1 | va va Céc tit MC déu ra cia phan doan TG2 T}l MC
dau vao Ccsv csv dau vao

Hinh 3.2: So d6 ghép ndi tram phan phdi trung tim. T4t ca cac ta hop bd
déu cia haing SIEMENS, cach dién bang SFg, khong can béo tri. Dao cach ly
¢6 3 vi: ho mach, ndi mach va tiép dat.

3.7.2. Tram bién ap phan xuéng

a. Chon tu dau vao tron b
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Vi cac tram BAPX rat gan tram PPTT, phia cao 4p chi can dat dao cach

ly. Phia ha ap dit aptomat tong va cac aptdmat nhanh. Tram 2 may bién ap

dat thém aptomat lién lac gitra 2 phan doan.

Pit 1 ti ddu vao 6,6 kV ¢6 dao cach ly 3 vi tri, cach dién bang SFs, khdng
phai bao tri, loai SDH
Bang 3.19: Thong s6 ky thuat cta ti dau vao 8DH10

LOi.ll Udm (kV) Idm (A) INt (kA) IN max (kA)
8DH10 7,2 200 25 25
-\ L
Tu cao ap MBA Tu aptomat Tu aptomat
CD-CC 6,6/0,4KV tong nhanh

Hinh 3.3: So d6 nbi tram bién ap phan xudng dit 1 MBA.

o1—D
T T T f
] L 1 1 L 1 1 L FI:,
Tu cao MBA Tu Ta Ta A Ta Ta MBA | Tucao
ap 6,6/0,4 | aptomat | aptomat phan aptomat | aptomat | 6,6/0,4 ap
KV tong nhanh doan nhénh tong KV

Hinh 3.4: So d6 dau ndi tram phan xudng dit 2 MBA.
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b. Lua chon va kiém tra ciu chi cao ap
Dung mot loai cau chi cao ap cho tat ca cac tram bién ap dé thuan tién
cho viéc mua sim, lép dat va stra chira. Cau chi dugc chon theo céc tiéu
chuan sau:
Dbién ap dinh mic: Ugnee > Ugnm = 6,6 KV

ién di 14.5 1,4.1600
Dong dién dinh murc: [ >y, = DoV = O
g - ‘ amee ’ \/§U am \/§6,6

Dong dién cét dinh mtc: Iymes > In = 7,2 KA
Ta chon loai cau chi 3GD1 120-2B do hang SIEMENS ché tao c6 cac

= 2155 (A)

thong so sau:
Bang 3.20: Thong so k¥ thuat ciia cau chi 3GD1 120-2B

Udm (kV) lam (kV) | it min (A) leien (kA)
7,2 100 400 80

c. Chon va kiém tra aptomat
Cac may bién ap chon loai do ABB san xuat tai Viét Nam

Bang 3.21: Thong s6 ki thuat cac bién ap phan xudng

Sam (KVA) | Uc (kV) | Un(KV) | AP, (W) | APy (W) | Un%
250 6,6 04 640 4100 4
630 6,6 0,4 1200 8200 4
800 6,6 0,4 1400 10500 5
1600 6,6 04 2100 16000 6,5

Véi tram 2 MBA ta dat 2 ti aptomat tong, 2 ti 4ptdmat nhanh va 1 ta

aptomat phan doan.

Véi tram 1 MBA ta dit 1 tu 4ptdmat tong va 1 ti aptomat nhanh.




Aptomat duge chon theo dong 1am viéc lau dai:

S
lama = Tiv max = 1t = \/56
~ dm

UdmA Z Udmm
V61 aptomat téng sau MBA, dé du trit ¢6 thé chon theo dong dinh muc

cua MBA:

S
lima = lamp = ﬁ
~dm

Aptémét phai dugc kiém tra nang cat ngén mach: I am > In

Dong 16n nhat qua aptomat tong may 1600 kVA

1600
lmax =——— = 2309,4 (A
max \/§0’4 ( )
Dong 16n nhat qua aptomat téng may 800 kVA
800
lhax =—— = 1155 (A
" 04 )
Dong 16n nhat qua aptomat téng may 630 kVA
630
lmax= ——— = 909,33 (A
Y (A)

Dong 16n nhat qua aptomat tong may 400 kVA

= 40
304

= 577,35 (A)
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Bing 3.22: Aptomat dit trong cac tram BAPX

IR
B., C125N 3 690 1250 25
(2 X 80kVA) C801N 4 690 800 25
B, CM30N 3 690 | 3200 50
(2 x 16KVA) | CM1600N 4 go0 | 100 50
B; C100N 3 690 1000 25
(2 x 630 kVA) NS60E 4 500 600 15
B., NS63N 1 500 630 10
(1 x 25kVA) | NS250N 2 500 250 8

c. Chon va kiém tra cap
Chon cap déng 3 161, cach dién XLPE, dai thép, vo PVC do hang
FURUKAWA ché tao.

Kiém tra diéu kién 6n dinh nhiét:

F>al |t
N qd

Trong do:
o Hé s nhiét do, voi dong oo = 7
tya: Thot gian quy d6i
Ngin mach trong hé thong cung cap dién dugc coi 13 ngan mach xa
ngudn: L, = I” do d6 thoi gian quy d6i bang thoi gian ton tai ngan mach.
tga = tam = toy + tmc
Ta lay:
Thoi gian tac dong cua bao ve¢: tp, = 0,025

Thoi gian tac dong ctia may cat: tpe = 0,1s
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— 14 =0,12s
Ta chi can kiém tra cho tuyén cap nao c6 dong ngan mach 16n nhat.
Tuyén cép trén thanh cai ctia B; €6 Iy = 7,09 kA

Frin = . In |t =7.7,09. J012 =17,19 < F =35 mm’

a
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Hinh 3.5: So d6 nguyén Iy mang cao 4p toan nha may.
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CHUONG 4.
THIET KE MANG PIEN HA AP CHO PHAN XUONG BOT

4.1. PHU TAI CUA PHAN XUONG BOT

Téng cong suat dinh mirc (Pgy) cua cac thiét bi dung dién trong phan
xuong bot 1a 1709 kW trong d6 cong sudt cua cac thiét bi dién 1a cac may
cit bom bot nhu khudy, may nghién, phan tan, phéan ly chu yéu.

Phan xudng bot co dién tich 1a 4598 m* gom 38 thiét bi chia lam 6
nhom. Cong suat tinh toan ciia phan xuong 1a 1777,5 kVA trong d6 64,37
kW sir dung dé chiéu sang. Trong tii phan phdi dat 1 dptomat tong va 7
aptomat nhanh cip dién cho 6 t dong luc va 1 ti chiéu sang.

4.2. LUA CHON SO PO CUNG CAP PIEN CHO PHAN XUONG BOT
4.2.1. Lwa chon so d6 cung cap dién cho phan xuéng bot
Mang dién phan xudng thudng c6 cac dang so dd sau:
So d6 hinh tia:
Nbi day rd rang.
D0 tin cdy cao.
Céc phu ti it anh hudéng 1an nhau.
Dé thuc hién phuong phéap bao vé va tu dong hoa.
Von dau tu 16n.
So d6 dudng day truc chinh:
Vén dau tu thap.
Lap dat nhanh, d6 tin cay khong cao.
Dong ngan mach 16n.

Thyc hién bao v¢ va tu dong hoa kho.
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TPP

oL, TL oL,

b) l l Phu tai l
T 1 T T

Hinh 4.1: Mot s so d6 cap dién: a) So d6 hinh tia. b) So d6 dudng day truc chinh

¢) So dd hinh tia va lién thong
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Pé cap dién cho cac dong co may cong cy, trong xudng dat 1 ti phan
phé)i nhan dién tir tram bién ap vé cép dién cho 6 ti dong luc dit rai rac canh
tuong phan xudng va 1 ti chiéu sang. Mdi tu dong luc cp dién cho 1 nhom
phu tai.

Dit tai ti phan phdi cia tram bién ap 1 aptomat dau ngudn, tir day dan
dién vé phan xuong bang dudng cap ngam.

Ta phan phdi ctia xuwong dat 1 aptdmat tong dau vao va 7 aptdmat nhanh
dau ra cip dién cho cac ta dong luc va ti chiéu sang.

Ta dong luc duoc cip dién biang dudng cap hinh tia, ddu vao dit cu
dao, cau chi, cic nhanh ra dit cau chi.

Trong 1 nhom phu tai, cac phu tai ¢ cong suat 16n duoc cip bang dudng
cap hinh tia, cac phu tai c6 cong suat bé thi co thé gdp thanh nhoém va duoc
cap bang dudng day truc chinh.

4.2.2. Chon vi tri ti dong lwe va phan phdi

Nguyén tic chung: Vi tri cta ti dong luc va phan phdi dugce xac dinh
theo cac nguyén tic nhu sau:

Gan tam phu tai.

Khoéng anh hudng dén giao thong di lai.

Thuan tién cho viéc lap dit va van hanh.

Thong gi6 thoang mat va khong ¢ chat an mon va chdy chap.
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4.3. CHON TU PHAN PHOI VA TU PONG LUC
4.3.1. Chon tii phan phdi

‘AT

)
R RERRE:

Hinh 4.2: So d6 nguyén 1y caa ta phan phoi.

* Chon aptomat tong:
Phan xudng bdt c¢6: 6 nhdm may va hé thong chiéu sang (két qua bang

phan nhom chuong 2)

Sy 1777 5
Iy max = lipx = —2— = =222 =2700 (A
Iv max ttpx \/§-Udm \/5.0,38 ( )

Chon aptomat dit tai phia thanh gép TBA B, va aptdmat tong cua ti
phan phdi ta chon ciing 1 loai. Chon aptomat loai M32 ¢6 I, = 3200 A.
* Chon aptomat nhanh:

Pé dong bo ta chon cung 1 loai aptdmat cho cac nhanh va chi can chon
cho nhéanh c6 dong 1am viéc 16n nhat.

Sy _ 3914
J3.038  +/3.038

Chon aptomat loai NS630N c¢6 14, = 630 A.

= 504,27 (A)

IdmA > IIvmax =
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Bang 4.1: Thong s cta cac aptomat

Loai Sé cuc Udm (V) lam (A) leien (kA)
M32 3-4 690 3200 75
NS630N 3 690 630 10

* Chon cap tir tii phan phdi dén cac ti dong luec:

Céac dudng cap tir ta phan phdi toi cac tu dong luc duge di trong rinh
cap nam doc theo tuong phia trong va bén canh 16i di lai ciia phan xuong.
Cap duogc chon theo diéu kién phat nong va diéu kién 6n dinh nhiét khi c6
ngan mach. Do chiéu dai cap khong 16n nén ta khong can kiém tra lai theo
diéu kién ton that dién ap cho phép.

Piéu kién chon cap: kne.lep > It

Trong do6 :

l: Dong dién tinh toan cua nhém phu tai.
l;: Dong dién phat nong cho phép tuong ung voi tung loai day, ting
loai tiét dién.

Diéu kién kiém tra phéi hop vai thiét bi bao vé cta cap, khi bao vé bang

aptémat:

Ikdnh — 1’25'|dmA
o= 5 15

Véi cap chén riéng timg tuyén dudi dat nén k. = 1
Chon cap tir TPP dén TPLI:
Kn . lcp > It = 536,18 (A)

s — 1,25.630
15 15

Két hop 2 diéu kién trén ta chon cap dong 4 161 3G240 co I, =538 A.
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Céc tuyén cap khac chon tuong tu. Két qua ghi trong bang sau:
Bang 4.2: Két qua chon cap tir TPP dén cac TDL

Tuyén cap |Str (KVA)| 17 (A) I{?nSh Loai lcp (A)
TPP - TBL1 352,9 536,18 525 3G240 538
TPP-TbL2 | 371,67 564,7 525 3G300 621
TPP-TDPL3 | 351,8 534,5 525 3G240 538
TPP-TDbL4 | 350,4 532,38 525 3G240 538
TPP-TDBL5 | 391,14 594,28 525 3G300 621
TPP —-TBL6 | 347,85 528,5 525 3G240 538

4.3.2. Chon tii ddng lwc va diy din tir ti dong lwc téi cac thiét bi

* Chon aptomat tong:

Céac aptomat tong cua cac ta dong luc co thong sd tuwong tu nhu cac

aptomat nhanh tuong tng trong cac ta phan phdi. Két qua lwa chon ghi trong

bang sau:

Bang 4.3: Thong s6 4ptdmat téng cua cac tu dong luc

Tuyén cap |Str (KVA) |11 (A)| Loai |lam (A) |Uam (V)| lesen (KA)|S6 cure
TPP-TPL1 | 3529 |536,18 NS630N 630 | 690 10 3
TPP-TPL2 | 371,67 | 564,7 NS630N 630 | 690 10 3
TPP-TPL3 | 351,8 | 534,5 NS630N 630 | 690 10 3
TPP—-TPL4 | 350,4 |532,38 NS630N| 630 | 690 10 3
TPP—TPL5 | 391,14 |594,28 NS630N| 630 | 690 10 3
TPP-TPL6 | 347,85 | 5255 NS630N| 630 | 690 10 3

* Chon cau chi dén céc thiét bi trong ti dong luc:
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Chon ti dong luc dau vao c6 dat cau dao- cau chi va c6 8 dau ra, ti c6 mot

mit thao tdc do SIEMEN ché tao.

CDT
h] CCT

CCl CC8

- Bicu kién chung cho tat ca cac loai cau chi la: I,o > lg.

kién:

- Chon cau chi cho phu tai khéng phai dong co

e 21iv.max

- Chon cau chi cho phu tai dong co :

+ Cau chi nhanh cép dién cho 1 dong co, chon theo 2 diéu kién:

+1 2>1I
dc dm.D

+1 > mm~ dm.D
dc o

+ Cau chi nhanh cép dién cho 2 hoac 3 dong co, chon theo 2 diéu

+I 2>1 ,
dc dm.Di

n-1
I + > 1
mm. max 2 dm.Di

0/

+1 2>
dc

- Cau chi téng (CCT) cép dién cho ca nhém dong co, chon theo 3 diéu

kién :
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+1 =1

dc tt.nhom

I +(I kI )

+] > _mm.max tt.nhom sd” dm.D
dc - a

+ Piéu kién chon loc Iy cua cau chi phai 16n hon it nhat 2 cép S0 Vo1
l4c ctia cau chi nhanh 1én nhéat.
Trong do6 :
+ ltnhsm - dOong tinh todn ctia nhém phu tai
+ lge : dong chay ctia cau chi
+ lgmp dong dinh muc cuia dong co
+ Kinm : hé s6 mo may .
+ lnmmax : dong m& may l6n nhét
+ K : hé s st dung
+ o : Hé s tinh toan, phu thudc dac diém cua mang.
- Ddi v6i dong co khong dong bo thi Kpm=5+7
- Cac may cong cu coi khoi dong khong tai 14y a=2.5 , may bién ap han
khoi dong co tai 1y a=1,6
*Chon céu chi cho ti PL1 (nhém 1)
- Cau chi bao vé may nghién thity luc 50kW
ly 21,4, =108,52A

1, > 21852 517 4
25

Chon I4 =250A

- Cau chi bao vé bom bdt 30kw
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I, =1, =6512A

5.6512

> =130,24A

Idc

Chon I4.=150A
Cac ti dong lyc khac tinh chon Iy cdu chi twong tu , két qua dugc ghi

trong bang dudi

* Chon cap theo diéu kién phat néng cho phép:
Knc - lep > Ty
kne = 1
Va phdi hop véi thiét bi bao vé cta cap khi bao vé bang aptomat

> Ikddn _1’25'|dmA

®= 15 15

Tinh toan cho 1 nghién thuy lyc nhém 1:
lo > I = 108,52 A

- 125.125

o> = 104,2 (A)

Chon day dan PVC do LENS ché tao loai 3G25 c6 tiét dién 6 mm® 0 I
= 127 A. Cap duoc dit trong 6ng thép c6 duong kinh 3/4” chén dudi nén
phan xuéng. Cac aptomat va duong cap khac duoc chon twong tu, két qua
ghi trong bang. Do cong suit cac thiét bi khéng 16n va déu dugc bao vé bang
aptomat nén khong can tinh toan ngan mach trong phan xuéng dé kiém tra

cac thiét bi lya chon theo diéu kién 6n dinh dong va diéu kién 6n dinh nhiét.
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Bang 4.4: Két qua chon aptomat va cap trong tii dong luc dén thiét bi

Cong ~ ‘
suat Phu tai Day dan Cau chi
Tén may dat
(KW) | Py (KW) lam Ding thé Ma 1 Ten s higu
(A) | “onzthéer| piay | (A) U ol A
Nhom 1
Nghién thiy Iyc 50 50 |108,52| 3/4” |3G25| 127 [IIH-2  400/250
Bom bot 30 | 30 |6512| 3/4” [3G10| 75 [IIH-2 | 250/150
May khudy 50 | 100 |108,52| 3/4” [3G25|127 [IH-2 | 400/250
Loc catnongdocao | 11 | 11 |2388| 3/4” [3G2,5| 31 [IIH-2 100/50
Méy nghién dia 90 | 90 (19534 3/4” |3G70|246 [IIH-2 | 600/400
Bing tai 11 | 11 [2388] 3/4” [3G2,5| 31 |lIH-2 100/50
Nhém 2
Phan ly sgi kép 100 | 100 [217,05 3/4” |3G70|246 | I1IH-2 | 600/500
Sang yén ngua 12 12 |26,05| 3/4” |3G2,5 31| IIH-2 | 100/60
My danh toi soi 55 | 55 |119,38| 3/4” [3G10| 75 | 1IH-2 | 400/250
My khudy bot 30 | 30 |6512| 3/4” [3G10| 75 [IH-2 | 250/150
Bom thic bot 75 | 75 162,78 3/4” |3G50|192 | 1IH-2 | 600/400
Sang ap luc 25 | 25 [5426| 3/4” |3G10| 75 | IIH-2 | 250/150
Nhém 3
L?Cfétné’ngdé thap | 105 | 105 | 5o8 | 347 |3615| 23 | WH-2 | 100/50
ca
B(I:ml()c cat 25 | 25 [5426| 3/4” |3G10| 75 | 1IH-2 | 250/150
Méy phan tan nhiét | 100 | 100 [217,05| 3/4” |[3G70|246| 1IH-2 | 600/500
Y €0 nghiéng kieu | 15 1 15 145561 34> | 364 | 42 | 1IH-2 | 100/80
\%f‘ydﬁn epvatkieu | 60 1 120 143503 3140 3635|158 | 1IH-2 | 400/300
Loc cétné)ngdé cao 20 20 43,41 | 3/4” | 3G6 | 54 | 1IH-2 250/100
Nhom 4
Méy nghién dia 110 | 110 [238,75] 3/4” [3G70[246 | 11H-2 | 600/500
My 6 dac luditron | 85 | 85 |1845| 3/4” [3G1,5| 23 | NH-2 | 100/50
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Khudy sau nghién 30 30 |6512| 3/4” |3G10| 75 | 1IH-2 | 250/150
Bom bot sau nghién | 10,5 | 105 | 22,8 | 3/4” |3G1,5| 23 [lIH-2 100/50
Bom nudc tring 55 | 110 |119,38| 3/4” [3G25|127 | 1IH-2 | 400/250
Bom bot thanh phan | 11 11 |23,88| 3/4” |3G25| 31 | IIH-2 | 100/50
Nhom 5
Nghién thay luc 90 90 |195,34| 3/4” [3G70|246| 1IH-2 | 600/400
May rira nu6e ap luc | 65 65 |141,1| 3/4” [3G35|158| IIH-2 | 400/300
Sang ndng tron 11,5 11,5 (2496 | 3/4” |3G25| 31 | IIH-2 100/50
May khur muyc 5 5 10,85 | 3/4” |3G15| 23 | 1IH-2 | 100/30
May phan ly soi 55 55 |119,38| 3/4” [3G25|127 | 1IH-2 | 400/250
Sang ap luc 45 45 | 97,67 | 3/4” |3G16|100| IIH-2 | 250/200
Nhom 6
Bom loc cat cép 1 11 11 23,88 3/4” |3G25| 31 | IIH-2 | 100/50
Bom thiic bot 75 75 |162,78| 3/4” [3G50|192| 1IH-2 | 600/400
May rira cao toc 215| 215 |46,66| 3/4” | 3G6 | 54 | 1IH-2 | 250/100
May khudy 25 25 | 54,26| 3/4” [3G10| 75 | 1IH-2 | 250/150
Bom bot 255 | 255 5535 | 3/4” |3G10| 75 | IIH-2 | 250/150
May nghién dia 85 85 |184,5 | 3/4” [3G50|192| 1IH-2 | 600/400
Bom bot thanh phan | 15 15 32,56 | 3/4” | 3G4 | 42 | 1IH-2 | 100/80
May loc cat cAp 2 20 20 4341 | 3/4” | 3G6 | 54 | 1IH-2 | 250/100
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Tir tram B2 dén

M32 ‘

M324|

TG

tram B2

3
z LN
X _ _
é 8 & Ta chiéu sdang
CD-40! -
3 3 CcD-400
BL1 1l L2 H]
KH 55 56 57 57 58 59 60 KH 61 62 63 64 65 66
Pamkw)| 50 30 50 50 11 90 11 Pam(kw)| 100 | 12 55 30 75 25
In(A) 1108,52|65,12 [108,52[108,52| 23,88 195,34 (23,88 In(A) 217,05|26,05 119,38|65,12 (162,78|54,26
CD-400 ‘ CD-400
bL3 H] bL4 H]
g & & 3 § § s 5 & 8§ & § § &
KH 67 68 69 70 71 71 72 KH 73 74 75 76 77 7 78
Pamkw)| 10,5 | 25 100 | 15 60 60 20 Pam(kw)| 110 | 8,5 30 10,5 | 55 55 11
ln(p) | 22,8 |54,26 217,0532,56 (130,231130,23|43,41 le(A) [238,75|18,45 |65,12 | 22,8 [119,38[119,38|23,8
CD-400 ‘ CD-400 ‘
bL5 H] bL6 H]
600 400 100 100 400 250 100 600 250 250 250 600 100 250
400 300 50 30 250 2007 50 400 00 50 150 400 80 00
KH 79 80 81 82 83 84 KH 85 86 87 88 89 90 91 92
Pam(kw)| 90 65 115| 5 55 45 Pamkw)| 11 75 21,5| 25 255| 85 15 20
lu(p) 195,34|141,1 | 24,96 |10,85 [119,38|97,67 lu(A) 23,88 [162,78| 46,66 | 54,26 55,33 184,5 32,56 |43,41

Hinh 4.4: So d6 nguyén ly cap dién cho phan xudng bot.
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CHUONG 5.

THIET KE HE THONG TU PONG BU COSY

5.1.PAT VAN PE

Pién niang 1 nang luong chu yéu ciia xi nghiép cong nghiép. Céc xi
nghiép nay tiéu thu khoang trén 70% téng sb dién nang duoc san xuét ra vi
thé van dé str dung hop 1y va tiét kiém cta dién ning trong xi nghiép cong
nghiép c6 y nghia rat 16n. V& mat san xuat dién ning van dé dat ra phai tan
dung hét kha nang clia cac nha may phat dién dé san xuat ra dugc nhiéu dién
nhat, dong thoi vé mat dung dién phai hét suc tiét kiém, giam ton that dién
nang dén mirc nho nhat, phan dau dé mot kWh dién ngay cang 1am ra nhiéu
san pham hodc chi phi dién ning cho mot don vi ngay cang giam.

Vi thé, viéc thuc hién cac bién phap tiét kiém trong xi nghiép cong
nghiép c6 ¥ nghia rat quan trong, khong nhiing c6 loi cho ban than cac xi
nghiép ma con c6 lgi chung cho nén kinh té quéc dan.

Hé s cong sudt cose 13 mot chi tidu dé danh gia xi nghiép dung dién c6
hop 1y va tiét kiém hay khong. Hé sb cong suat cose cta xi nghiép nudc ta
hién nay n6i chung con thap (khoang 0.6 — 0.7), chiing ta can phan dau dé
nang cao dan 1én t4i 0.9.

Y nghia ciia viéc nang cao hé sé cong suat cose:

- Giam duoc ton that cong suit trén mang di¢n.
- Giam duoc ton that dién ap trén mang dién.
- Tang kha ning truyén tai caa duong ddy va may bién ap.

Dé nang cao hé s6 cong suit cose co nhiéu phuong phap khac nhau nhung

duoc chia lam hai nhom chinh:
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Nang cao hé s6 cong suat cose ty nhién: Nang cao hé s cong suit cose
tur nhién 13 tim cc bién phap dé cac ho dung dién giam b6t duoc lugng cong
suat phan khang Q tiéu thu nhu : 4p dung cic qua trinh cong nghé tién tién,
stt dung hop 1y cac thiét dién v.v...

Nhu vay, nang cao hé $6 cos@ tu nhién rat ¢ loi vi dua lai hiéu qua kinh
té ma khong phai dat thém thiét bi bu. Vi thé khi xét dén van dé nang cao hé
sO cosg bao gior ciing phai xét téi cac bién phap ning cao hé s cose tur
nhién trude tién, sau d6 moi xét toi bién phap bu cong sut phan khang.

Nang cao hé sd cong suit cose bang phuong phap bu. Bang cach dit cac
thiét bi bu & gan cac ho dung dién dé cung cap cong suit phan khang cho
chung, ta giam dugc luong céng sudt phan khang phai truyén tai trén dudng
day do d6 nang cao dugc hé sb cosg ctia mang. Bién phap bu khong giam
duoc luong cong suit phan khang tiéu thu ciia cac ho dung dién ma chi giam
duoc luong cong suat phan khang phai truyén tai trén duong ddy ma théi. Vi
thé, chi sau khi thyc hién cac bién phap nang cao cos tu nhién ma khong
dat yéu cau thi chung ta méi xét téi phuong phap bu. Noi chung hé sd cose
tur nhién cta cac xi nghiép cao nhit ciing khong dat t6i 0.9 (thuong vao
khoang 0.7 — 0.8) vi thé & cac xi nghiép hién dai bao gid ciling phai dit cac
thiét bi bu. Can chu ¥ rang bu cong sudt phan khang Q ngoai muc dich chinh
la nng cao hé s6 cong suat cosp dé tiét kiém dién con co tac dung khong
kém phan quan trong 1a diéu chinh va 6n dinh dién 4p ctia mang cung cap.

Céc thiét bu dugc st dung 13 tu dién (loai thiét bi dién tinh), may bu dong
bd va dong co khong dong bo 16 to day quan duoc dong bo hoa, nhung tu
dién duoc st dung rong rai hon ca do chung c6 :

Uu diém : - Ton thit cong suit bé.

- Khong c6 phan quay nén lap rap bao quan dé dang.
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Nhuoc diém : - Tu dién nhay cdm voi1 su bién dong cua dién &p dat Ién
cuc cua tu dién, khi dién 4p tang dén 110%Uy,,
- Tu dién c6 ciu tao kém chéc chén, d& bi pha hong.
Céc phuong phap diéu khién dung lugng bu:
- Diéu chinh dung luong bu theo nguyén tic thoi gian.
- Diéu chinh dung luong bu theo nguyén tic dién ap.
- Diéu chinh dung luong bu theo dong dién phu tai.
- Diéu chinh dung luong bu theo hudng di ciia cong suit
phan khang.

Ngay nay, ki thuat vi xir Iy phat trién trén thi trudng c6 ban cac loai thiét bi
diéu khién PLC, vi viy nguoi ta thuong sir dung PLC 1am céc thiét bi dong
cit dung luong bu. Pau vao PLC 1a tin hiéu dong dién 1. dién 4p mang U va
cos¢ ctia mang. Pau ra cta PLC tac dong dén cac co cau chap hanh dé dong
cit cac nhom tu dién. Tuy theo yéu cAu ngudi ta c6 thé lap trinh dé PLC tac
dong déng cat cac nhom tu dién theo tin hiéu ap, theo thoi gian hodc theo
cos( clia mang. Thiét bi PLC lam viéc tin cay, linh hoat nén dugc dung rong

rai dé tu dong diéu chinh dung lugng bu.

5.2. CHON THIET BI BU

Pé bu cong suat phan khang cho cac hé thdng cung cip dién co thé sir
dung tu bu tinh, may bu dong bo 1am viée & ché dd qua kich thich...O day ta
chon cac tu dién 1am thiét bi bu cho nha may. Str dung cac bd tu bu co uu
diém 1a gia ré, tiéu hao it cong suit tac dung, khong c6 phan quay nhu may
bu dong bd nén lap rap, van hanh va bao quan dé dang, tu dién duoc ché tao
thanh nhimg don vi nho vi thé c6 thé tuy theo su phat trién cua phu tai trong
qua trinh san xuit ma ching ta c6 thé ghép dan tu dién vao mang khién hiéu
suat nang cao va von dau tu dugc str dung triét dé. Trong thuc té voi cac nha

83



may, xi nghiép co cong suat phan khong that 16n thuong dung tu dién bu
tinh dé bu cong suit phan khang nhim muc dich nang cao hé sd cong suit
COS.

Vi tri dat cac thiét bi bu co anh hudng rat nhiéu t6i hiéu qua bu. Cac bo
tu dién bu c6 thé dat tai TPPTT, thanh cai cao ap, ha ap ciia TBAP, tai cic ta
phan phéi tu dong luc hodc tai cac dau cuc céc phu tai lon. Pé xac dinh
chinh xé4c vi tri dit va dung lugng bu can phai tinh toan so sanh kinh té k¥
thuat cho ting phuong an dit bu cho mot hé théng cung cip dién cu thé.
Xong theo kinh nghiém thuc té, trong trudng hop cong suat va dung lugng
bu khong that 16n c6 thé phan bd dung lugng bu can thiét dit tai thanh cai ha
ap ciia cac TBAPP giam nhe von dau tu va thuan tién cho cong tac quan ly
van hanh.

5.3. XAC PINH VA PHAN BO DUNG LUQNG BU
5.3.1. Xac dinh dung luwgng bu
Dung luong bu can thiét cho nha may dugc xac dinh theo cong thuc sau:
Qb = Punm(tgo1 — tg@p2).0t
Trong do:
Pinm: Phu tai tac dung tinh toén ctia nha may.(kW)
01: Goc tng v6i hé sd cong sudt trung binh trude khi bu, cose, = 0,73
¢2: Goc tng véi hé $6 cong suét bat budc sau khi bu, cos ¢z =0,95
o: Hé s6 xét t6i kha niang nang cao cos bang nhimg bién phap doi hoi
dat thiét bi bu, o = 0,9 + 1.

Véi nha may dang thiét ké ta tim dugc dung lugng bu can dat:

Qo = Punm - (tgo1 — tge,) . o = 2068,24 . (0,936 — 0,329) = 1255,89
(kVAIr)
5.3.2. Tinh toan phan phdi dung lwong bu
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So do nguyén 1y dit thiét bi bu:

6 6KV 0,4KV
35KV , , P+]O.
e n

PPTT Qo BAPX; Qui
So d thay thé:

Rei Rei

,6 Ci Bi 0’ KV
q| sz 1 ;(Qi - Qbi)

* Tinh dung lwgng bu cho tirng mach:

Cong thirc: phan phdi dung lugng bu cho 1 nhanh ctia mang hinh tia

Qbi:Qi_(an_QbZ)-%

Trong do:
Qi: Cong suat phan khang tiéu thy cua nhanh i
Qyn: Cong suit phan khang toan xi nghiép
Quvy: Cong suat phan khang bu tong

Dién tr¢ tuong duong cua toan mang:

S S A |
th Rl RZ RB Ri
Trong do:

Ri = (Rc + Rgji): Dién tré tuong duong cua nhanh thir i
Rci: Dién tré cép cia nhanh thur i

_ AP U?

2 .
dm

Rgi 10°: Pién tré cia MBA phan xudng

Dién tré twong duong cia nhanh PPTT — By: (DD kép)
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_10,5.6,6%.10°

Bl = 2007 =0,715 (Q)
SR = Rm;RBl = 0206+0715 _  4e05 ()

Dién tré twong duong ctia nhanh PPTT — B,: (BD kép)
_ 16.6,6%.10°

Rg, = ——— =0,27225 (Q
B2 1600 2 ’ ( )
LR, = Re ; Res — 0,1002+20,27225 — 0,186 (Q)
Dién tr¢ twong duong cta nhanh PPTT — B;: (DD don)
8,2.6,6°.10°
== =0,899 (2
B3 6302 s ( )

— R3 :Rc3+R33 = 0,0441+0,9= 0,9441 (Q)
Dién tré twong duong ctia nhanh PPTT — B,: (BD don)

_ 4,85.6,6%.10°
B4 2502

— Ry =Res + Rgs = 0,5121 + 0,1402 = 0,652 (Q)

=0,5121 (Q)

Két qua ghi trong bang sau:

Bang 5.1: Két qua tinh toan dién trd cic nhanh

Tén nhanh Rei (Q) Rgi (QQ) Ri = Rci + Rgi
()
PPTT - B; 0,206 0,715 0,4605
PPTT - B, 0,1002 0,272 0,186
PPTT - B3 0,0441 0,9 0,9441
PPTT - B, 0,1402 0,5121 0,652
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_ 1 _ 1 _
R = 1 1 1 1 1 1 1 1 0,1(€2)
—+—+—+— + + +
R, R, R, R, 04605 018 09441 0,652

PPTT

] ]

L |

] o]

Qo Q1 Q2 Q Qos Qs Qns Qq
Hinh 5.1: So d6 thay thé mang cao ap nha may dung dé tinh toan cong suat

bu tai thanh cai ha 4p cac tram BAPX.
Tinh cong suat Qp; cho nhanh PPTT — By:

_ - - 01 _
Qu: = 649,29 — (2438,66 — 1255,89) . T

Tinh cong suat Qp, cho nhanh PPTT — By:

Qb, = 1236,6 — (2438,66 — 1255,89) . —8 = 600,7 (KVAT)

Tinh cong sut Qpz cho nhanh PPTT — By:

_ B B 01 _
Qus = 414,1 — (2438,66 — 1255,89) . o7
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Tinh cong suat Qps cho nhanh PPTT — By:

Qua = 138,67 — (2438,66 — 1255,89) . 0% = 42,7 (kVAr)<0

Tinh twong tu cho cac nhanh khac, két qua ghi trong bang sau:

Bang 5.2: Két qua cong sut bu trén cac nhanh

Tén Qi Qrm Qbs Qbi
nhanh (KVAr) (KVAr) (KVAr) (KVAr)
BATT-B; 649,29 2438,66 1255,89 392,44
BATT-B, 1236,6 2438,66 1255,89 600,7
BATT-B; 414,1 2438,66 1255,89 288,82
BATT-B, 138,67 2438,66 1255,89 <0

5.4. CHON KIEU LOAI VA DUNG LUQNG TU
Ta chon cac tu bu cose do Lién X6 ché tao. Két qua phan bo dung luong
bu va chon tu bu cho tirng nhanh dugc ghi trong bang:
Bing 5.3: Két qua chon tu bu cho timg nhanh

A 2 Quu Yéu

bits ap|  Loaity pShOa (k?/bAur) 50 b9 T((lll\l/gA?)b i (kﬁf‘xr)
Bl |KC2-038-50-3Y3 50 8 400 | 392,44
B2 |KC2-0,38-50-3Y3 50 13 650 600.7
B3 |KC2-038-50-3Y3| 3 | 50 6 300 | 28882
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Hinh 5.2: So d6 nguyén 1y cép dién cho xi nghiép.
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% 0
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Hinh 5.3: So d6 nguyén 1y dat tu bu trong tram bién ap.

=z
L

]

]

e

2\‘ at

Tu T phan
aptdom|  phéichol Ty bu
attong|  cac phan COSQ

Hinh 5.4: So d6 lap dat tu bu trong tram dat mot may.

1]

1

!

4>@'[><I>

I'4
)1 G d|¢ v ]
AT 2R
Tu Tu T bu Tu Tua bu Tu Tu
aptd phan cosQ aptomat cosQ phan aptoma
mat phéi phén phéi t tong

Hinh 5.5: So d6 1ap dit tu bu trong tram dit 2 may.
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* Cos@ cua nha may sau khi dat tu bu:
Tong cong suét cua cac tu bu: Qy = 1350 KVAr
Luong cong suat phan khang truyén trong ludi nha may:
Q = Qunm — Qu = 1950,93 — 1350 = 600,93 (kVAr)
Heé s cong suét ctia nha may sau khi bu:

Q _ 60093 _
P, 206824

1

tgp =

tge = 0,29 — cosp = 0,96
Két luan: Sau khi dat tu bu cho ludi dién ha ap ctia nha may, hé s6 cong

suat coso da dat tiéu chuan.
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CHUONG 6.

THIET KE CHIEU SANG CHO MANG PIEN PHAN
XUONG BOT

6.1. NGUYEN TAC VA TIEU CHUAN CHIEU SANG

61.1.Yéu cau doi vdi chieu sang.

Trong cong nghiép ciing nhu trong coéng tac va doi sbng, 4nh sang nhan
tao rat can thiét, no thay thé va bo sung cho anh sang thién nhién. Viéc chiéu
sang anh hudng tru tiép dén niang suat lao dong va strc khoé ciia nguoi lao
dong trong cong tac cling nhu trong sinh hoat. Vi vay chiéu sang phai dam
béo cac yéu cau ti thiéu nhat dinh, cic yéu cau ndy dugc xem nhu tiéu
chuan chét luong anh sang, 12 nguyén tic dé dinh ra tiéu chuan va thiét ké

chiéu sang.

- Pam bao do chiéu sang du va 6n dinh.

+ Nguyén nhan lam anh sang dao dong la sy dao dong cua dién ap, vi
vay tiéu chuin quy dinh dién &p chi duoc dao dong voi AUcs = £ 2,5% Ugp,.
Trong xi nghiép nguyén nhan gy ra dao dong 1a ché d6 lam viéc khong déu
cua may cong cu.

+ Mot nguyén nhan khac lam anh sang dao dong la su rung dong co
hoc ctia dén dién cho nén dén phai duoc gitr ¢b dinh.

- Quang thong phan bd déu trén toan mit chiéu sang (mit cong tac).

+ Khong cé céc mién cb do chénh léch qua 16n vé do sang, khong co

cac bong tdi qua, dic biét 1a cac bong toi di dong. Sy chénh léch do chiéu
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sang 1am mat ludn phai diéu tiét dé thich nghi do d6 chong méi mét, cac
bong t6i di dong d& gay ra tai nan lao dong.
- Khong c6 anh sang choi trong ving nhin cia mét, 1am mat chong moi
va kho diéu tiét, néu anh sang choi qué s& gay ra hiéu tmg Pukin hozc mu.
Nguyén nhan cta anh sang chéi co thé 1a: ngudn sang co dy toc 16n 16
ra ngoai, co cac vat phan xa manh. Ngudn sang chdp chay, dé han ché anh
sang choi c6 thé dung anh sang gian tiép, goc bao vé thich hop, bong dén

by

mo.
6.1.2. Tiéu chuan chiéu sing.

Tiéu chuan chiéu sang quy dinh do chiéu sang téi thiéu cho cac noi,
cac loai cong tac khac nhau. Tiéu chuan duoc xay dyng trén co so can
nhic vé kinh té, k¥ thuat nham bao dam vira du cac yéu cau da néu, do
chiéu sang t6i thiéu dugc quy dinh cin ¢t vao cac yéu cau sau:

- Kich thudce cua vat nhin khi lam viéc va khoang cach cua no téi mét,
hai yéu t6 nay duoc thé hién thong qua hé s6 K :

K=alb

a : kich thudc vat nhin

b : khoang cach tir vat nhin t&i mat

Néu K cang nhé thi dp chiéu sing cang phdi l6n

- Mirc d6 tuong phan giita vat nhin va nén. Néu d6 twong phan cang
nho thi cang kho nhin, do d6 néu do twong phan nho thi doi hoi do chiéu
sang 16n.

- Hé s6 phan xa cua véat nhin va nén, néu hé sb phan xa 16n thi do chiéu

sang can nho.
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- Cuong do lam viéc cua mét, phu thudc vao dac diém riéng bi¢t cua
ting cong tac. Néu cong tac doi hoi tap trung thi giac thi doi hoi do chiéu
sang cao.

Ngoai cac yéu 6 trén khi quy dinh cac quy dinh chiéu sang con xét dén
cac yéu to riéng biét khac nhu sy cd mit cua cac vat dé gdy nguy hiém trong
dién cong tac, su ¢ mat cua cac thiét bi tu chiéu sang ...

6.2. HE THONG CHIEU SANG

C6 hai hé théng chiéu sang chung va chiéu sang két hop gitta chiéu
sang chung va chiéu sang bo phan.

- Chiéu sang chung 1 hé thong chiéu sang ma toan bd mit cong tac
duoc chiéu sang bang dén chung.

+ Uu diém 13 mit céng tac duge chiéu sang déu hop voi thi giac, mat
khac c6 thé dung coéng suat don vi 16n, hiéu suit st dung cao .

+ Nhuoc diém 1a lang phi dién niang va chi chiéu sang dugc mot phia
tur den toi.

- Chiéu sang két hop 1a hé théng chiéu sang trong d6 mdt phan anh
sang chiéu chung, phan con lai chiéu riéng cho noi cong tac.

+ Uu diém 1a do chiéu sang & noi coéng tac dugc nang cao do chiéu
sang bo phan, co thé diéu khién quang thong theo hudng can thiét va co thé
tat cac chiu sang bd phan khi khong can thiét do d6 tiét kiém dién.

6.3. CAC LOAI VA CHE PQ CHIEU SANG
6.3.1. Cac loai chiéu sang
C6 hai loai chiéu sang

- Chiéu lam viéc dam bao du anh sang can thiét & noi 1am viéc va trén

pham nha may.
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- Chiéu sang su c6 dam bdo lugng dnh sang toi thiéu khi mat anh sang
lam viéc, hé thong chi€u sang sy c6 can thiét dé kéo dai thoi gian lam viée
cua cong nhan van hanh va dam bdo an toan cho nguoi rat ra khdi phong san

xuat.

6.3.2 Ché a9 chiéu sang

- Chiéu sang truc tiép, toan bd anh sang duoc chuyén truc tiép dén mat

thao tac.

- Chicu sang ntra tryc ti€p, phan 16n anh sang chuyén truc tiép vao mat

thao tac, phan con lai chiéu sang gian tiép.

- Chiéu sang nura gian tiép, phan 16n anh sang chiéu gin ti€p vao mat

cong tac, phan con lai chiéu truc tiep

- Chiéu sang gian tiép, toan bo anh sang duoc chiéu gian tiép vao mat
cong tac. Chiéu sang truc tiép c6 hiéu qua cao nhat, kinh té nhat nhung dé co
d6 chiéu sang déu dén phai treo cao, d& sinh anh sang choi. Cac ché do chiéu
sang con lai hiéu suat thip vi mot phan anh sang bi hdp thu nén thudng duoc
dung trong khu vuc hanh chinh, sinh hoat, con déi voi phan xudng stra chita

co khi ta dung ché d6 chiéu sang truc tiép.

95



6.4. CHON HE THONG VA PEN CIEU SANG
6.4.1 Chon hé thong chiéu sang.

Vi¢c chon h¢ thong chiéu sang phai dam bao cac yéu cau chiéu sang

va uu diem cua h¢ thong chiéu sang .

- Hé théng chiéu sang chung: khi yéu cau dam bao d6 sang dong déu
trén mat bang san xuat, khong doi hoi cuong d6 thi gidc cao va lau, khong

thay d6i hudng chiéu trong qué trinh cong tac.

- H¢ thong chi€u sang cuc bo: khi nhitng noi ma cac bd mat cong tac
khac nhau yé€u cau do chicu sang khac nhau va duogc chia thanh tirng nhom

¢ cac khu vuc khéc nhau trén mat cong tac.

- Hé théng chiéu sang két hop: khi nhiing noi thi giac can phai lam viéc
chinh xéc, noi ma céc thiét bi can chiéu sing mat phang nghiéng va khong
tao ra cac bong toi siu.

Vay d6i v6i phan xudng sira chita co khi doi hoi do chinh xac cao
trong qua trinh 1am viéc nén ta chon hé thong chiéu sang két hop .
6.4.2. Chon loai dén chiéu sang.
Hién nay ta thuong dung pho bién cac loai bong dén nhu: Pén day toc va
den huynh quang
a. Pén day toc: Dén day toc 1am viéc dua trén co s¢ bure xa nhiét. Khi dong
dién di qua s¢1 day toc lam day toc phat nong va phat quang.
Uu diém cta dén day toc 1a ché tao don gian, ré tién dé lip dat va van
hanh.
Nhuoc diém cua dén diy toc 13 quang thong ctia nd rat nhay cam véi

dién ap.
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Néu dién ap bi dao dong thudng xuyén thi tudi tho cta bong dén ciing
giam di.

b. Dén huynh quang: La loai dén Uing dung hién tugng phong dién trong
chét khi ap suét thap.

Uu diém ctia dén huynh quang 13: Hiéu suit quang 16n, khi dién ap chi
thay d6i trong pham vi cho phép thi quang thong giam rét it (1%), tudi tho
Cao.

Nhuge diém cua dén huynh quang 13: Ché tao phirc tap, gia thanh cao,
coso thap lam ting ton hao cong suat tac dung va 1am giam hiéu sut phat
quang ctia dén, quang thong ctia dén phu thudc nhiéu vao nhiét d6, pham vi
phat quang ciing phu thudc nhiét do, khi dong dién thi dén khong thé sang
ngay dugc. Do quang thong thay doi nén hay lam cho mat méi mét va kho
chiu.

Chon dén chiéu sang cho phan xudng bot:

Qua phan tich cic vu va nhuoc diém cua hai loai bong dén trén ta thiy
dbi voi phan xudng bot thi ta dung loai dén soi d6t 1a thich hop.

Phan xudng bot co:
Chiéu dai: 84,59 m
Chiéu rong: 54 m
Téng dién tich 1a: 4568 m?
Ngudn dién ap st dung U = 220V lay tir ti chiéu sang ctua TPP tram
bién ap B,.
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6.5. TINH TOAN CHIEU SANG
Do treo cao dén: H=h —h; — h,
Trong do:
h: Chiéu cao ctia phan xudng (tinh tir nén dén tran ctia phan xudng),
h=7m
hy: Khoang cach tur tran dén den, h; = 0,6m
h,: Chiéu cao tir nén phan xudng dén mit cong tac, h, = 0,9m

—H=7-0,6-0,9=55(m)

‘ I h,=06m é@

hg7m H|=5,5m
PP LA A

Hinh 6.1: So d6 tinh toan chiéu sang.

Tra bang chiéu sang phan xudng dén soi dot chao dén van ning ta cé ty

& L _1g.
H

Vay khoang cach gitta cdc dén la: L=1,8 . 5,5 =10 (m)
Can ctr vao chiéu rong cua xuodng la 54 m, ta chon L = 10m
Ta s& bd tri duoc 6 diy dén va cach tuong 2m

8459710 _ 7 4 (bong), ta ly 8 bong.

S6 bong deén sé la:
Vay tong s6 bong dén 1a: 8 . 6 = 48 (bong)

Xéc dinh chi s6 phong:
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_ ab _ 54845  _
P H€+b  55.64+845

Lay hé s phan xa cua tuong 1a 50%, cua tran 1a 30%. Tra bang ta chon
dugc hé s st dung cua den la: kg = 0,48.
Léy hé 6 du trit: k = 1,3, hé sd tinh toan: Z = 1,1.

kE.SZ _ 1,3.66,46.54.11.30
nk,, 36.05

Quang thong ctia mdi dén: F = = 8553,4 (Im)

Ta chon bong co cong suit P = 750W c6 quang thong F = 10875 Im.

Ngoai chiéu sang trong phong san xuit con dit thém 6 bong cho 2 phong
thay quan 4o0,phong WC.

Tong cong suat chiéu sang cta phan xuong 1a: P = 48 . 750 + 6 . 100 =
36600 = 36,6 (kW)
6.6. THIET KE MANG PIEN CHIEU SANG

Pit riéng 1 tu chiéu sang canh ctra ra vao 1y dién tir ta phan phdi cia
xuong. Ta gom 1 aptomat tong 3 pha va 7 aptdmat nhanh 1 pha. Mdi
aptomat cap dién cho 6 bong den.
6.6.1. Chon aptomat tdng va cap tir tii phan phdi téi ti chiéu sang

Chon &ptomat tong theo cac diéu kién:

Dién ap dinh mic: Ugna > Ugnm = 0,38 KV

Dong dién dinh muc:

lgma = T = e = 200
T Jau,, /3038

Chon aptomat loai C60N do hiang Merlin Gerin ché tao c6 cac thong sd

= 41,93 (A)

Sau:
Bang 6.1: Thong s cta aptdmat tong
Loai S6 cure lam (A) Udm (V) In (KA)
NC 100H 1-2-3-4 63 440 6
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Chon cap tir TPP dén ti chiéu sang: Chon cép theo diéu kién phat nong
cho phép.
Knc . Iep > I = 41,93A
Trong do:
l: Dong dién tinh todn cta hé thong chiéu sang chung.
lo: Dong di€n cho phép twong ung voi tung loai day, tung tiét dién.
Kne: Hé s6 hiéu chinh, kpe = 1.
Kiém tra diéu kién phdi hop voi thiét bi bao vé bang aptomat:
> 1 2511. é i — 1,21263

Chon cap loai 4G6 161 cach dién PVC do LENS ché tao co I, = 54A.

=525 (A)

6.6.2. Chon aptomat nhanh va diy din dén cac bong dén
* Chon aptomat nhanh:

Dbién ap dinh mic: Uy, > U = 0,22 KV

Dong di¢én dinh mirc:

n.P 6.1
lama = T = U L= oz =27,27 (A)
dm '

Chon aptomat loai C60a co cac thong so sau:

Bang 6.2: Thong s cta aptdmat nhanh

Loai S6 cwe lam (A) Ugm (V) Iy (KA)

C60a 1-2-3-4 40 440 3

* Chon diy din tir tii chiéu sang dén cac bong dén
Chon day dan theo diéu kién phat nong cho phép: ki . l¢p > I

Kiém tra theo diéu kién két hop véi thiét bi bao vé bang aptomat.
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1251, , _ 12540 _
lep > 11t = 15dm =T - 33,33 (A)

Chon cap dong 2 16i tiét dién 2x2,5 mm” ¢6 lo, = 36A cach dién PVC do
hang LENS ché tao.
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Hinh 6.2: So d6 nguyén ly mang dién chiéu sang ctia phan xudng.
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Hinh 6.3: So d6 mang dién chiéu sang phan xuéng bot
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KET LUAN

Sau 1 thoi gian thuc hién dé tai tot nghiép voi su gitip d& cua thay gido

thac sT Nguyén Trong Thang va thay gido Ngo Quang Vi dén nay dé tai cua

em 1a: “thiét ké cung cip dién cho cong ty c6 phan hapaco” di hoan thanh.

Trong dé tai nay em da nghién ctru, tinh toan va tim hiéu céc van deé sau:

Théng ké phu tai va tinh toan phuy tai.

Lua chon dung luong va sd luong may bién ap.

Tinh chon cao ap, ha ap va cac thiét bi trong phin xuong.
Tinh toan ngan mach kiém tra cac phan tir ¢a chon.

Bu cose cho toan nha may.

Tinh toan thiét ké chiéu sang cho phin xuong.

Tuy nhién ddy moi chi 1a tinh toan trén 1y thuyét, trong giai doan tiép theo

khi cong trinh thiét ké dién duoc trién khai can phai xay dung d6 thi phu tai

cua phan xudng dé bao ddm do tin cdy va an toan hon.

Em xin chan thanh cam on thay gido Thac sy Nguyén Trong Thing va

thay gido Ngoé Quang Vi nguoi d gitp d& tan tinh em khi thue hién dé tai

nay. Tuy nhién do con han ché vé kién thirc , kinh nghiém thuc t€, tai li¢u

tham khao, nén do 4n khong thé tranh khoi nhimng thiéu sot, cac van dé

nghién ctru con chua sau rong va chua gan bo duge voi thuc té. Rat mong

nhan duoc nhimg ¥ kién dong gop cua thay co va cac ban dong nghiép dé do

an duoc hoan thién hon
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