LOI NOI PAU

Dién ning 13 mot dang ning lwong phd bién va c6 tdm quan trong
khong thé thiéu duoc trong bat ky linh vuc nao ciia nén kinh té qudc dan cua
mdi dat nude. Nhu ching ta dd xac dinh va théng ké dugc rang khoang 70%
dién ning duoc san xuadt ra dung trong cic xi nghiép, nha may cong
nghiép.Van dé dit ra cho ching ta 1a d3 san xuat ra dién ning lam thé nao dé
cung cip dién cho céc phu tai dién cho hiéu qua, tin ciy. Vi viy cung cép dién
cho cac nha may, xi nghiép cong nghiép c6 ¥ nghia to 16n dbi voi nén kinh té
qudc dan.

Nhin vé phuong dién san xuat va tiéu thu dién nang thi cong nghiép 1a
nganh tiéu thy ning luong nhiéu nhat. Vi vdy cung cap dién va st dung dién
nang hop 1y trong linh vuc nay s& c6 tac dung truc tiép dén viéc khai thac mot
cach hiéu qua cong suit ciia cic nha may phat dién va str dung hiéu qua dién
nang duoc san xuat ra. Mot phuong an cung cap dién hop 1y 1a phai két hop
mot cach hai hoa cac yéu ciu vé kinh té, do tin cay cung cép dién, do an
toém,déng thot phai ddm bao tinh lién tuc cung cép dién, tién loi cho viéc van
hanh sira chira khi hong héc, va phai dam bao chat luong dién ning nim trong
pham vi cho phép. Hon nita 1a phai thuan loi cho viéc mo rong phat trién
trong tuong lai.

Vi dé tai: “Thiét ké cung cip dién cho cong ty c6 phan dién co Hai
Phong”, da phan nao giup em lam quen dan véi viéc thiét ké cung cap dién
sau nay.Trong thoi gian lam dé tai véi sy ¢ ging cta ban than, dong thoi véi
su giup d& cta cac thay co gido trong bo mon dién ty dong cong nghiép va
dic biét duoc sy gitp d tan tinh cua thay gido Th.s Nguyén Trong Thing va
théy Ng6 Quang Vi em da hoan thanh nhiém vu dugc giao. Mac du da rat ¢b
gang nhung kién thtrc va kinh nghiém con han ché nén ban do an cua em con
nhiéu sai sot, em rat mong duogc su chi bao cua cac thﬁy, c6 dé em c6 duge
nhiing kinh nghiém.

Em xin chan thanh cam on thay gido Th.s Nguyén Trong Thing cung
cac thy co gido khac trong bo mén.
Hai Phong, ngay ..... thang ..... nam 2011
Sinh vién thuc hién:
Trinh Duy Nam



CHUONG 1.
GIOI THIEU CHUNG VE CONG TY CO PHAN PIEN CO
HAI PHONG

1.1. QUA TRINH HINH THANH VA PHAT TRIEN CONG TY CO
PHAN PIEN CO HAI PHONG

Nhitng nim dau cua thip nién 60 cia thé ky XX, khi mién Béc budc vao
cong cudc cai tao tu ban tu doanh, chu trrong cia Pang ta lic nay la thanh 1ap mot
loat cac nha may dé san xuét ra tu liéu san xuét phuc vu cho céng cudc xay dung
CNXH ¢ mién Bic. Trong tinh hinh d6 X7 nghiép Hai Phong dién khi dugc phép
thanh lap theo Quyét dinh s6 169/QD-TCCQ ngay 16/3/1961 ciia UBND Tinh Hai
Phong. Xi nghiép dugc thanh 1ap trén co s& sap nhédp 3 co sé tu doanh nhé trong ndi
thanh Hai Phong 1a: Xudng cong tu hop doanh Khuy trai, Xudng loa truyén thanh
va Xi nghiép 19-8 . Theo quyét dinh thanh lap va gidy phép kinh doanh thi Xi
nghiép 14 don vi duy nhit nim trong ving Duyén Hai san xuét cc loai quat dién
dan dung. Tir khi thanh 1ap cho dén nay Xi nghiép da trai qua nhiéu nac thang tram.

1. Giai doan 1961 — 1980: Pay 1a thoi ki Xi nghiép hoat dong mang tinh ké
hoach hoa tap trung, thuc hién nhiém vu theo cac chi ti€u thanh ph6 giao.

San phém chu yéu la cac loai dong co dién, may han phuc vu cho céng cudc
xdy dung va bao vé CHXH. San pham ctia Xi nghiép cung tng cho cic nganh cong
nghiép va nong nghiép: nganh di¢n, nganh giao thong...

2. Giai doan 1980 — 1990:

+ Trong thoi ky dau thap nién 80 Xi nghiép van hoat dong theo co ché tap
trung ké hoach ho4. Xi nghi¢p dugc giao nhi€ém vy san xuét cac loai may han, dong
co va quat dién.

+ Tir nam 1984 Xi nghiép dugc doi tén thanh X7 nghiép Pién co Hdi Phong.
C6 thé noi day 1a thoi ky vang son cua doanh nghiép, san phim san xuit ra dén dau
tiéu thy hét dén d6. Chinh vi vay Xi nghiép cé diéu kién d6i méi, mo rong san xuat,
mo rong quy md, co cdu mit hang ciing da dang. Uy tin ctia san pham chiém linh

duogc 1ong tin cua khach hang. Xi nghi¢p hoan thanh nhiém vu san xuét kinh doanh,



dat vuot mic doanh thu cta giai doan trude. Tur 1984 —1987, Xi nghiép da nhiéu lan
gilt 14 ¢ dau vé san xudt kinh doanh cua S& Cong nghiép Hai Phong va duoc
thudong nhiéu huan chuong va bang khen cia cap trén.

San pham san xudt 1 cac loai quat dién, dong co dién, may han. Trong do
san pham cht yéu 1a quat dién mang nhén hiéu “Phong Lan”.

+ Nhitng ndm cubi cta thap nién 80, khi dit nudc chuyén nén kinh té tir tap
trung ké hoach hoa sang nén kinh té thi truong, Xi nghiép gap rat nhiéu khé khan,
nhat 13 san phdm 1am ra khong tiéu thu duoc. Nguyén nhan chu yéu 1a do hang nudc
ngodi tran vao bang nhiéu con duong khic nhau lan 4t hang noi dia, hang céc tinh
phia Nam tran ra ban tran lan voi gid ré 1an at thi phan quat dién cua doanh nghiép.
Trong khi d6 hang cua doanh nghiép san xuit bang cong nghé da lac hau, chét
luong thap, gia thanh cao, miu ma khong duoc d6i méi kip thoi dé dap tmg nhu cu
ctia thi truong. Pong thoi d6i ngii Marketing ctia Xi nghiép chua di manh dé thich
g v6i doi hoi ciia nén kinh té méi. Chinh vi thé Xi nghiép dung trudc nguy co
dong cira, cong nhan phai nghi viéc nhiéu thang.

Trude tinh hinh d6, Pang uy va Ban Giam d6c di quyét dinh nhanh chéng
phai thay d6i cong nghé san xuat, d6i mdi mau ma, chung loai san pham dé kip thoi
dua ra thi truong nhitng san pham dep vé hinh thirc, kiéu déng, tién dung, chét
luong dam bao, gia ca hop 1y. Do d6 Xi nghiép di dan dan 6n dinh va vuot qua
nhirng kho khin ban dau, khoi phuc san xuat kinh doanh.

3. Giai doan 1990 - 2003: Day la giai doan don vi hoat dong dudi hinh thirc
t6 chtrc méi: Doanh nghiép Nha nudc

+ Thang 10/1992 UBND thanh phd ban hanh quyét dinh s6 1208/QP - UB
ngay 11/10/1992 vé viéc thanh 1ap doanh nghiép nha nudc ddi véi Xi nghiép Pién
co Hai Phong. Va dén nim 1998 Xi nghiép duoc ddi tén thanh Cong ty Pién co Hai
Phong. Tu day don vi dugc hoat dong mot cach tu chu, hach toan c6 1ai. San phém
san xudt 1a do thi trudng quyét dinh, khong con mang tinh ké hoach hoa nhu trudc
day nita. Do d6 Cong ty chi san xuat cac loai san phAm ma thi trudng cin va cong ty
c6 thé manh.

San pham chi yéu 1a cac loai quat va 10ng quat, canh quat cac ¢& dé phuc vu



cho cong nghé san xuét lién tuc tai cong ty va cung cdp cac linh kién quat cho cac
ban hang ciing san xuét quat.

+ Thang 4/1998 Cong ty da ky két véi tap doan Mitsustar ctia Nhat dé san
xuit cac linh kién quat, cong ngh¢ may moc da dugc dau tu hién dai nhu: day
chuyén han 16ng ty dong, diy chuyén phun son tinh dién.

+ Tt ndm 1999 —2003 san pham quat dién Phong lan dd dugc ngudi tiéu
dung binh chon 13 hang Viét Nam chit lvong cao. Thi truong san pham da dugc mé
rong ra ngoai thanh phd ciing nhu xuat khau sang thi truong nudc ngoai.

4. Giai doan tir 2004 cho dén nay: day 1a giai doan Cong ty hoat dong dudi
hinh thitc Cong ty c6 phan

Trong hoan canh kinh té thi trudng phat trién, nha nudc khuyén khich cac
doanh nghiép tién hanh Co6 phan hoa nham dap tng nhu cdu mdi cta nén kinh té,
nhat 12 nhu cau vé vén. Ngay 26/12/2003 Cong ty Dién co Hai Phong dugc doi tén
thanh Cong ty C6 Phan Dién co Hai Phong theo Quyét dinh sé 3430/QD-UB ngay
26/12/2003 ciia UBND thanh phd Hai Phong. Gidy chting nhan dang ky kinh doanh
Cong ty Co phan s6 0203000691 ngay 13/01/2004 do S¢ Ké hoach va Pau tu thanh
phé Hai Phong cép.

Tén giao dich: Cong ty C6 phan Dién co Hai Phong.

Tén viét tit: HAPEMCO

Vén diéu 18 trén Gidy ding ky kinh doanh 1a: 105.000.000.000 VND, duoc
chia thanh 1.500.000 C6 phan, véi ménh gia: 1.050.000 VNBD/CP. Trong d6:

+ 0% von Nha nuée
+94% von C6 dong 1a ngudi lao dong trong Cong ty
+ 6% von Co dong ngoai Cong ty

Nganh nghé kinh doanh ctia Cong ty bao gom:

+ San xuét, kinh doanh quat dién céc loai, cac linh kién quat va do dién gia
dung;

+ Kinh doanh xuat nhap khau vat tu, thiét bi, may moc.

Dia diém san xuét — kinh doanh:

Tru s& chinh dit tai sé 734 Nguyén Vin Linh — Quén Lé Chan — Hai
Phong.
Co s 2: S6 20 Pinh Tién Hoang — Hong Bang — Hai Phong



1.2. PAC PIEM VE TO CHUC BQ MAY QUAN TRI.
1.2.1. Co céu té chirc bd may va diéu hanh trong Céong ty
1.2.1.1. Pic diém ciia bd may quan ly

Cong ty duy tri bd may quan 1y theo kiéu Truc tuyén tham muu. Giam ddc
Cong ty truc tiép diéu hanh cac bo phan san xuit. Cac Pho giam dbc giup Giam ddc
phu trach cac mat: San XUAt — K¥ thuat, Kinh doanh, Xay dung co ban, T churc
hanh chinh va phai chiu trach nhiém vé cac linh vuc minh phu trach.

Cac phong chirc niang nhu: Ké hoach — San xuét, Kinh doanh, Tai chinh —
Ké toan..... thyc hién chirc nang tham muu cho Giam ddc trong viéc ra quyét dinh.
Truéng cac phong, Quan dbc phan xuong dugc giao toan quyén trong viée bé tri lao
dong diéu hanh cong viéc cu thé trong pham vi quan 1y ctiia minh dé thyc hién
nhiém vu dugc giao. Trudng cac bd phan co thé giao nhiém vu hodc uy quyén cho
cAp ph6 mot sé cong viée va quyén han nhung van phai chiu trach nhiém trudc

Giam doc vé viéc phan cong va uy quyén trén.



1.2.1.2. So dd to chirc bd may:

DAI HOI PONG CO PONG
y
HOI PONG QUAN TRI
\ 4
................................ > GIAM DOC CONG TY <
x x
PHO GIAM POC PHO GIAM POC
KINH DOANH SAN XUAT
: 1 : : :
Phong Phong Phong | |Phong To Phong | | Phong | [Phong Ky
- , . KCS thuat
Mar |l cung le...pl Tai |, chuc | b Kké | o cong
keting g chinh- hanh hoach nghé
vat tu ké toan chinh tién do
Phan xuong tong hop
Phan xuong co khi <
Phén xudng lap rap <
Ghi chu: »Quan h¢ chi huy — thira hanh

—— Quan hé gop y — tham muu




1.2.1.3. So @6 t chirc cac phong ban

1.2.14.
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1.3. KET QUA SAN XUAT KINH DOANH CUA CONG TY TRONG
NHUNG NAM GAN PAY VA PHUONG HUONG HOAT PONG
TRONG THOI GIAN TOI
1.3.1. Két qua san xuét kinh doanh

Két qua san xuét kinh doanh ma céng ty di dat duoc thé hién qua bang sau

Béang 5.1 Bang céc chi tiéu tai chinh

Stt Chi tiéu Nam 2004 Nam 2005 Nam 2006
1 |Gia tri san xuat CN 45.643.000.000| 46.758.000.000| 60.391.000.000
2 |San pham chinh
Quat 133.000 céi 133.000 céi 150.000 céi
Ldng quat 1.340.000 bd 774.000b6|  1000.000 bd
3 |Doanh thu 42.215.600.000| 50.108.000.000 | 55.290.000.000
Quat 40% 42% 35%
Long quat 28% 18% 25%
Dich vu khéc 32% 40% 40%
4 |Toéng quy luong 3.370.000.000 3.146.000.000| 3.800.000.000
5 Thu nhap binh 1.170.000 1.273.000 1.400.000
quéan 1 thang
6 |[NOp ngan sach 927.000.000 974.000.000| 1.300.000.000
7 |Loinhuan 2.101.000.000 2.276.000.000| 2.300.000.000
8 | Vén chi s hitu 8.254.000.000 8.341.000.000| 9.284.000.000

(Theo s0 liéu phong Tai chinh — Ké toan)

Bang trén cho thy hiéu qua san xuat kinh doanh ciia Cong ty lién tuc ting.

bicu nay thé hién & céc chi tiéu: doanh thu ti€u thu cac loai, lgi nhuan sau thué.

Culng v6i viéc lam an hiéu qua ctiia Cong ty thi doi song can bd cong nhan vién ciing

dugc cdi thién: thu nhdp binh quan nam trudc ting so vdi ndm sau trung binh Ia

115.000d/théng.

Mit khac thi tinh chi dong cia Cong ty ciing ngay mot ting: thé hién & chi

tiéu von cua chu so hitu lién tuc ting. Pay 1a tin hiéu tot vi Cong ty da giam duoc

phan nao su phu thudc vao ngudn von vay.




1.3.2. Phwong hwéng hoat dong trong thoi gian téi

1.3.2.1. Mét s6 dw bao
-La nam thir 8 sau C6 phan ho4, Nha nuéc s& thu 50% Thué Thu nhap DN, giam
tai dau tu.

- Gia ca vat tu bién dong kho doan: Sit thép, Dién, Gas, Kim loai mau ....

- Thi truong san pham cha yéu ting khong nhiéu.

- Pién cho san xuét va sinh hoat s& thiéu, anh hong dén tién d6 san xuat theo ké
hoach; ddng thoi strc mua trong dan ciing giam theo.

- Tinh chat thdi vu ctia san pham va sy canh tranh van tiép tuc gay git.
1.3.2.2 Mt sb giai phap:

- Cong tac tu tudng can thuong xuyén quan triét cho moi thanh vién trong
Cong ty (ngudi quan 1y, ngudi lao dong, cd déng) ludén quan triét dung chirc ning,
quyén han, trich nhiém va quyén loi ciia minh trong hoat dong san xuat - kinh
doanh toan Cong ty phat huy tinh ning dong, sang tao, lam chu thuc su cia mdi ng-
udi trong co ché thi truong hién nay.

- Trén co sé gilt vitng va mé rong thi truong san pham truyén théng (quat
dién, 16ng quat va linh kién khac). Tiép tuc da dang hoa cac loai hinh san pham -
dich vu khéac nhau dua trén loi thé mat bﬁng - Cong nghé - Thuong hiéu .... cta
Cong ty.

- Tiép tuc theo dudi va thuc hién Du an Xi nghiép co khi phu trg khu Cong
nghiép Quan Trir.

- Tinh toan chit ché& va cu thé trong viéc dau tu may moc, thiét bi, khuén
mAu vao san xut - kinh doanh c6 hiéu qua.

- Str dung tbt nguén nhan lyc hién c6, phat hién va dao tao nguf)n nhan luc moi
c6 du trinh d6 phuc vu nhiém vu cua Cong ty Co phﬁn.

- Tiép tuc duy tri va thuc hién vao thuc té cac qui ché khen thong - ky luat

phu hop Luat phap, cong bang, binh dang va dan chu thyc sy.



1.3.2.3. SO PO MAT BANG NHA MAY VA BANG THONG KE PHU TAl
> So @6 mit bang caa cong ty

Cong ty c6 phan dién co hai phong dugc xay dung trén mot dién tich 1a
130 x 220m. Trong dién tich caa nha méay duoc bé tri 4 khu vuc chinh va con
dang tiép tuc mo rong quy mo véi cac khu dang duoc du kién xay dung. Cac
khu vuce ciia nha may duogc bd tri nhu sau:

Nam canh ngay cong vao chinh 1a khu vuc nha hanh chinh. Nam sau khu
vuc nha hanh chinh I1a phan xuong nhuya va lap rap quat. Nam & phia bén phai
phan xudng nhya 13 phan xuéng co khi va cudi cing 1a phan xudng 1dng cdng
nghiép .Dién tich con lai 13 bii dd xe, dudng giao thong ndi bd va trong cay
xanh..vv..

> Thong ké phu tii ciia cong ty

Céc phu tai dugc thong ké trong bang 1.1 nhu sau:
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Bang 1.1. Bang thong ké phu tai va cong suit dat

Ki hi¢u 2 A £, s
rén mat Tén thiét bi S0 | Cong suat dat
< luwong (KW)
bang
Phan xwéng nhua va lap rap
1 May TW 120SL 2 35
2 May TW 160SL 2 37
3 May TW 190SL 2 40
4 May TW 330SL 2 45
5 May TW 450SL 2 50
6 May TW 550SL 2 56
7 May tron li€u 5 40
8 Mady xay nhuya tai sinh 4 20
9 Bom nudc lam mat 6 4.5
10 May nén khi 4 25
11 May mai 15 1.5
12 May khoan 8 3.7
13 Pong co cau thang 2 25
Phan xudéng co khi
14 May han mé 12 10
15 May can day 7 10
16 Quat thong gid 15 2
17 May han vanh ngoai 8 10
18 May dap quai xach 5 10
19 May tién 4 30
20 May ép day 8 5
21 May mai phang 3 30
22 Lo sdy ga 5 20
23 Pong co diy chuyén 5 7.5
24 Bom nudc 6 5.5
25 May say 3 15
26 DPong co bang chuyén 4 4.5
27 May nén khi 3 37
28 May loc bui 8 5
29 May mai 16 2
30 May cit ton CNC 4 15
Phéan xwong 1ong cong nghiép

31 May han don diém 15 10
32 May han ho quang 30 10
33 May dot dap 5 40
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34 May tién 5 25
35 May khoan 10 5
36 May son 5 8
37 May cat 6 15
38 Hé thong bom nudc 6 5
39 Hé thong ctru hoa 4 10
40 May dap 10 20
41 May quén day 7 5.5
42 May khoan ban 12 4
43 May tan khoa 10 3
44 Quat thong gio 10 3
45 May nén 5 25
46 May cit nan 6 2.5
47 Quat thong gi6 phun son 6 4.5
48 May han khung 8 20
49 M4y quan 5 10
50 May rat thép 6 7.5
51 May say 5 20
Khu vue nha hanh chinh
a Nha kho 1 2,5
b Phong lam viéc 20 2,5
C Phong hop 2 3
d Phong bao vé 1 2,5
e Phong trung bay san pham 1 3
f Nha WC 6 2,5
Bang 1.2. Bang phan bd dién tich ciia cong ty
Ki Tén phan xuong Dién tich( m” )
hi¢u
1 | Khu vuc nha hanh chinh 3000
2 | Phan xuong nhya va lap rap 2000
3 | Phan xuong co khi 1800
4 | Phan xuong 1ong cong nghiép 2800

Du kién trong tuong lai cong ty s& mé rong thém quy md san xuat lap dit
thém céc thiét bi dién hién dai. Vi vay viéc thiét ké cung cap dién phai dam

bao gia ting cua phu tai trong tuwong lai. V& kinh té va ki thuat phai dat ra
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phuong an cung cip dién sao cho khong qué du thira khdng khai thac hét
cong suat du trir gay 1ang phi. Do d6 viéc thiét ké lua chon cac thiét bi dién
can phai dam bao vé mat kinh té ciing nhu ¢am bao vé mit ki thuat.
Hinh3.1. So' 6 mit bing cong ty
Ti1é 1:1000

HIINERRER IJ

huéng
dién

dén

INEEEEEEE
N
(@)
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LTI ml/Tx

13



CHUONG 2
XAC PINH PHU TAI TiNH TOAN CUA CONG TY CO

PHAN PIEN CO HAI PHONG
2.1. GIOI THIEU PHU TAI PIEN CUA CONG TY
2.1.1. Cac dic diém cia phu tai dién
Phu tai dién cuia cong ty duoc chia ra lam hai loai phu tai:
-Phu tai dong luc
-Phu tai chiéu sang
Phu tai dong luc va phu tai chiéu sang thuong lam viéc & ché do dai han, dién
ap yéu cau truc tiép toi thiét bi 1a 380/ 220V ¢ tan s6 cong nghiép f = 50Hz
2.1.2. Céc yéu cau vé cung cap dién
Céc yéu cau cung cap dién phai dwa vao pham vi va mutc d6 quan trong
clia cac thiét bi dé tir 46 vach ra phuong thirc cung cap dién cho timg thiét bi
cling nhu trong cac phan xudng. Panh gia tong thé ta nhan thiy phu tai cta
cong ty chu yéu 13 cac dong co ¢ cong suat tir nho va trung binh. Mit khac
qua trinh san xuat quat 1a mot qua trinh doi hoi cac yéu cau khat khe vé ca
chat luong 13n van dé thim my. Vi vay viéc ngimg cung cip s& giy ra mot sy
lang phi rat 16n vé kinh té ciing nhu strc lao dong, mic du khong giy nguy
hiém cho tinh mang con ngudi.
2.2. CAC PHUONG PHAP XAC PINH PHU TAI TiNH TOAN CHO
CONG TY PIEN CO HAI PHONG.
2.2.1. Co s6 li ludn
Dua vao cac thong sb phu tai clia cong ty da thu thap duoc, tién hanh
xay dyng mot phuong an cung cap dién cho nha may. Phuong an cung cap
dién nham muc dich thoa man céc yéu cau sau:
1. Pam bao chat luong dién, tirc 1a dam bao tan s6 va dién 4p nam trong
pham vi cho phép

2. Pam bao d tin cdy, tinh lién tuc cung cap dién phu hop véi yéu cau
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cua phu tai
3. Thuéan tién trong van hanh lap rap stra chita
4. Co chi tiéu kinh té hop 1i
2.2.2 Khai niém vé phu tai tinh toan( Phu tai dién)

Phu tai tinh toan hay con goi la phu tai dién 1a phu tai khong c6 thuc,
n6 can thiét cho viéc lya chon trang thiét bi cung cap dién (CCD) trong moi
trang thai van hanh ciia hé thong CCP. Phuy tai tinh toan khong phai 1a tong
cong suét dat cua céc thiét bi dién, viéc st dung dién la khong c6 quy luat.
Trong thuc té van hanh & ché d6 dai han nguoi ta mong mubn phu tai thuc té
khong gay ra nhiing phat ndng ¢ cac trang thiét bi ciia hé thong CCP (day
dan, may bién ap, cac thiét bi dong cat). Ngoai ra ¢ ché dd ngan han né khong
gay ra cac tac dong dén cac thiét bj bao vé ( vi du nhu & cac ché do khoi dong
ctia cac phu tai thi cdu chi hodc cac thiét bi khac khong duoc cat ). Nhu vay
phu tai tinh toan thuc chat 1a phu tai gia thiét twong duwong véi phu tai thuc té
vé mot vai phuong dién nao d6. Trong thuc té thiét ké nguoi ta thudng quan
tam t&i hai yéu t co ban do phu tai gy ra d6 1a phat nong va ton that, vi vy
ton tai hai loai phu tai tinh toan can xac dinh d6 1a phu tai tinh toan theo diéu
kién phat néng va phu tai tinh toan theo diéu kién ton that.

e Phy tai tinh toan theo diéu kién phéat ndng la phu tai gia thiét lau dai
khong doi twong dwong véi phu tai thuc té bién thién vé hiéu qua nhiét 16n
nhat.

e Phu tai tinh toan theo diéu kién ton that thudng duoc goi 1a phu tai dinh
nhon hay 1a phu tai cuc dai ngan han xuat hién trong thoi gian ngan tir 1 dén 2
gidy ching chua giy ra phat nong cho cac trang thiét bi nhung chiing lai gay
ra cac ton that va cé thé 1a nhay bao vé hay la dut cau chi. Trong thyc té phu
tai dinh nhon thuong xuét hién khi khéi dong dong co hodc dong cit cac thiét
bi dién co khac .

Pé xé4c dinh dung phu tai tinh toan 1a rat kho, nhung ta co thé dung cac
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phuong phap gan ding trong tinh toan. C6 nhiéu phuong phap nhu vay ngudi
thiét ké phai can ctr vao cac thong tin thu thap duoc trong cac giai doan thiét
ké dé lua chon phuong phép thiét ké cho phu hop, cang c6 nhiéu thdng tin thi
viée Iua chon cac phuong phap cang chinh xac.
2.2.3. Cac phuong phap xac dinh phu tai tinh toin wu nhugc diém ciia
cac phuong phap
2.2.3.1. Xac dinh phu tai tinh toan theo suat phu tai trén mot don vi dién
tich ( F ) san xuét
Thuong dung phuong phap nay khi thong tin ma ta biét 1a dién tich F(m?) cua
khu ché xuat va nghanh cong nghiép (ning hay nhe) ciia khu ché xuét do.
Muc dich 1a dy bao phu tai dé chuan bi nguon (nhu nha may dién, duong day
trén khong, tram bién ap)
Tt cac thong tin trén ta xac dinh dugce phu tai tinh todn theo suét phu
tai trén mot don vi san xuét.
Sit =So X F hay Py =po X F (2.1)
Trong do6 :
so [ KVA/m? ]: Sut phu tai trén mot don vi san xuét
Po [KW /m? ]: Suét phu tai trén mot don vi san 1a Im?
F [ m?]: La diéntich c6 bd tri cac thiét bi dung dién
D¢ xac dinh po (o) ta dung cac cong thire kinh nghiém
Déi v6i cac nghanh cong nghiép nhe (dét may, gidy dép, banh
keo,...) ta 1y so = 100 < 200 KVA / m?
Pbi véi cac nghanh cong nghiép ning (co khi hod chat, dau
khi.luyén kim ,xi mang ...) ta ldy s = 300 400 KVA / m ?,
Phuong phép nay cho két qua gan ding. N6 dugc dung cho cac phan xudng
c6 mat d6 may moc phan b twong d6i déu nhu 1a: phan xudng dét, san xuét

vong bi , gia cong co khi,... N6 dugc dung tinh toan phy tai chiéu sang.
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2.2.3.2. Xac dinh phu tai tinh toan theo suit tiéu hao dién niing trén don
vi sin pham
Néu khu ché xuit d6 1a mot xi nghi¢p va biét duoc san luong trong mat
khoang thoi gian thi ta xac dinh duoc phu tai tinh toan cho khu ché xuét d6
theo sudt tiéu hao dién niang trén mot don vi san pham va tong san luong.
Meca ¥ We

Pit = Pea = — (2.2)

Tea

Qi = Py X tgg (2.3)
Trong do:
Mc, : SO luong san pham san xuat ra trong 1 ca

Tea : Thoi gian cua ca phu tai 16n nhat, [ h |

W, : Suét tiéu hao dién nang cho mdt don vi san phém ; KW/ h trén
mot don vi san phém

Khi biét W, va tong san pham trong ca nim M ctia phan xuéng hay xi
nghi¢p , phu tai tinh toan sé 1a:

_Wo xM

Po=—"— (2.5)

Tmax :thoi gian sir dung cong suat 10n nhét, gio [ h] . Suat tiéu hao dién
nangcua timg dang san pham cho trong cac tai liéu cAm nang tra ctru.
Chu thich:

Tmax 12 thoi gian néu hé théng cung cap dién chi truyén tai cong suat
16n nhét thi s& truyén tai duge mot luong dién nang ding bang luong dién
nang truyén tai trong thuc té mot nam.

Ta c6 thé xac dinh dugc T theo bang sau:
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Bang 2.1. Bang xac dinh thoi gian Tmax

cuoxngnty | Nounoom | TSNS |
Xinghi¢p 1 ca X - -
Xinghiép 2 ca - X )
Xinghiép 3 ca - - X

Trong do :

X :Ladtachon

- :La 6 ta khdng chon

Tw do ta co:
Suey P+ 0 - o (26)

Cosg : 1 hé s6 cong suat hitu cong ctia toan khu ché xuat
(tra sO tay ctng vOi Trax )

Phuong phép nay chi dung khi cac hot tiéu thu c6 phu tai khong doi,
phu tai tinh bang phu tai trung binh hay hé sb dong dién ldy bang 1, hé sé phu
tai thay d6i chut it
Chu y : Hai phuwong phap trén chi ap cho dw an trong giai doan kha thi
2.2.3.3. Xac dinh phu tai tinh toan theo cong suat dit va hé s6 nhu cau ( Ky )

Thong tin ma ta biét dugc 1a dién tich nha xuéng F (m®) va cong suat dit
( Pg) cua cac phan xudng va phong ban ctia cong ty. Muc dich la:
e Xac dinh phu tai tinh toan cho cac phan xudng
e Chon bién ap cho phan xudng
e Chon day dan vé phan xuong
e Chon cacthiétbi dong cat cho phan xudng
Phu tai tinh todn ctia cong ty dugc xac dinh theo cong suat dat, va hé s
nhu cau ki ( tra s6 tay trang 254 — PL 1.3 — sach thiét ké cung cap dién — Ngo
Hong Quang- Vii Van Tam ) theo cong thiic sau:

18




I:)ttz I:)dl =I:’nc =kncx 211 P.j (27)

Pes =po X F (2.8)
Qi = Qu =Py X tg¢ (2.9)
Twr d6 ta xac dinh duoc phu tai tinh toan cua phan xuong
Pitpx = Pai + Pes (2.10)
Qttpx = PupxX 190 (2.11)

Vi phan xuéng dung dén soi d6t nén phu tai phan khang chiéu sang
Qus= PesX tgw = 0 (cosg = 1 ). Néu dung dén soi d6t hodc quat thi ta c6
(cosg =0,8), néu dung hai quat (cos@ = 0,8), va mot dén soi dot thi
(cosg = 1) thi ta 1y chung cosg =0,9
Néu hé sb cosg clia cac thiét bi trong nhém khong giéng nhau thi phai
tinh hé s6 cong sut trung binh theo cong thic:

P COs @ + P, Cor S +P. Cosa +---+P_ f
Cos @y == S (2.12)

P'.L + pz + PE +"'+P:r-|_

Trong do:
K¢ La hé s6 nhu cau
Py’ La cong suat dat
N: La s dong co
Po ( W/m?): Suét phu tai chiéu sang
Qa1 ;Pa : La cac phu tai dong luc cua phan xudng

Qcs;Pes: La cac phu chi€u sang cua phan xuéng

Tuwddtacd:  Supx =\ Petpsx + Qrepx (2.13)
Vay phu tai tinh toén cta toan nha may la

Pixn =Kat X 25 Prepy (2.14)
Quxn = Kat X 27 Qe (2.15)
Stxn =y Peexxw + Qeexy (2.16)
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Cosg = XN (2.17)

FPrearng
Kat - La hé so dong thoi (0.85 <+ 1)
n — La sd phan xudng, phong ban
Phuong an nay c6 wu diém tién loi dé ing dung nén duoc st dung rong
rdi trong tinh toan. Phuong phap nay ¢6 uu diém 1a kém chinh xac boi vi kyc
tra trong bang s6 liéu do vay no khong phu thudc vao ché do van hanh va s
thiét bi dan t6i két qua kém chinh xac. Phuong phap nay thudng dung trong
giai doan xay dung nha xudng .
2.2.3.4. Xac dinh phu tai tinh toan theo cong suit trung binh va hé so cuc dai
Thoéng tin ma ta biét duoc 1a kha chi tiét, bat dau thuc hién viéc phan
nhom c 4c thiét bi may moc (tir 8 + 12 may mot nhom). Sau d6 ta xac dinh
phu tai tinh toan ciia mot nhom n may theo cong suat trung binh va hé sé cuc
dai theo cong thirc sau:
Pt = Kimax X Pto = Knax X Kne X 2721 Py

Qi =Py X tgg

St

Itt—Lr

dmV 3
Trong do6 :

N : La s6 may trong mot nhom

Py: Cong suit trung binh ctia mdt nhom phu tai trong ca may c6 phu tai
16n nhét( Py, =KsgX Pane)

Pam ( kw ): La cong suét dinh trc ctia may do nha ché tao cho

Ugm : dién ap dinh mirc cua ludi ( Ugyn = 380 V)

Ke : La hé sb st dung cong suit hiru cong ctia nhom thiét bi

Kmax: La hé s6 cuc dai cong suat hitu cong ctia nhom thiét bi (hé sd nay
dugc xac dinh theo hé s6 keg va sb thiét bi dién dung dién hiéu qua)

Nhg 12 6 thiét bi dung dién hiéu qud, 13 s6 thiét bj c6 cung cong suat

dinh muc va ché do l1am viéc nhu nhau va tao tao nén phu tai tinh todn bang
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phu tai tiéu thu thyc béi n thiét bi tiéu thu trén
Phuong phap xac dinh npg theo bang hodc duong cong cho trude. Trinh
tu thuc hién nhu sau:

Budc 1: Xac dinh n; 13 s6 thiét bi co cong suét
khong nhé hon mét nira céng suat cua thiét bi c6 cong suét
16n nhat va tng véi ny ta xac dinh duge tong cong suat
dinh muc X Py,

Budc 2: Xac dinh sd nva tong cong suat dinh mirc

tmg véin: X Pany,

Budc 3: Timg gid trin-=—  ; p==

Yo
My _ L Pdmn,
n

¥ pdmn
Budc 4: Tra bang PL 1.5 trang 255 sach thiét ké cung
cap dién — Ngo Hong Quang — Vil Van Tam, ta tim duoc
Nhg
Budc 5: Tinh npg =nNpg+n
Chu y : Néu trong nhom phu tai c6 mot pha déu vao Upha (220 V') nhu
quat gi6...ta phai quy doi vé ba pha nhu sau : Poa =3%Pym
Néu trong nhomcd mot phu tai dau vao Uyay(380) nhu bién ap han...ta
phai quy doi vé bap ha nhu sau:  Pyq =V3xX P,
Néu trong nhém c6 thiét bi 1am viéc & ché do ngan han 1ap lai thi ta phai
quy d6i vé ché d6 dai han nhu sau: Py =PynX k%
Trong d6 k% 1a hé s6 dong dién phan tram 13y theo thuc té. Tir d6 tinh
duoc phu tai tinh toan ctuia phan xuong theo cac cong thuc sau:
Pai = Kot .21 Pres
Pes =po X D ; Qui =KX X1 Qs ;
Qcs = PesXt0@Pcs
Céc phan xuong ctia nha may tronh thyc té thudng dung dén soi dot

nén Q¢ = 0. Vay ta tinh duoc

21



IDttpx = IDdl + Pcs , Qttpx= le + Pcs
Qttpx =le (dO ch:O)

pr :1,';" Pz_ PX + Q = PX

s P
|I=———; cosgp = =%
Ugmv 3 Spx

Trong do :
n,m la s6 nhém may ciia phan xudng
Kg: 14 hé sb ddng thoi ,xét kha nang phu tai cac phan xuong khong
déng théi cuc dai. Co thé léy tam tho1 kg nhu sau:
Kg = 0,9+ 0,95 khi s6 phan xuong n =2 +4
Kg = 0,8+0,85 khi s6 phan xudng n =5 =10
NX: Phuong phap nay thuong dugc dung dé tinh toan cho mot
nhom thiét bi , cho cac ti dong luc toan bo phan xudng . N6 cho mot két qua
chinh xac, nhung phuong phap nay doi hoi mot lugng thong tin ay da vé phu
tai vé ché d6 lam viéc cua tung phuy tai , cénguét dat cua ting phu tai , s6
luong céc thiét bi trong nhom (Keg, COS@,Pym.)
% Dé phan nhém phu tdi ta dwa vao nguyén tic sau:

e Cac thiét bi trong 1 nhém phai c6 vi tri gan nhau trén mit bang (diéu
nay sé& thudn tién cho viéc di day tranh chong chéo, giam ton that..)

e Céc thiét bi trong nhdm c6 ciing ché do 1am viéc (diéu nay sé thuan
tién cho viéc tinh todn va cung cap dién sau nay, vi du néu nhém thiét bi c6
cuing ché do 1am viéc, tic ¢ cung dd thi phu tai vay ta co thé tra chung duoc
Ky, Ko» cosg ,... vanéu ching lai cd cling cong suat nira thi so thiét bi dién
hiéu qua s& dung bang so thiét bi thuc té vi vay viéc xac dinhj phu tai cho cac
nhom thiét bi nay sé& rat dé dang.)

e Cac thiét bi trong cac nhém nén dugc phan b dé téng cong suit cua
cac nhom it chénh 1éch nhét (diéu nay néu thuc hién duoc sé& tao ra tinh déng

loat cho céc trang thiét bi cung cap dién. Vi du trong phan xudng chi ton tai

22



mot loai tu dong luc va nhu vay thi nd s& kéo theo 13 cac dudng cap cung cp
dién cho ching cung cac trang thiét bi bao vé cling s€ duoc déng loat hoa, tao
diéu kién cho viéc lép dit nhanh ké cé viéc quan ly stra chira, thay thé va dy
trit sau ndy rat thuan loi...).
o Ngoai ra sb thiét bi trong ciing mot nhom ciing khong nén qua nhiéu
vi s6 10 ra ctiia mot ti dong luc ciing bi khdng ché (thong thudng sb 10 ra 16n
nhat cia cac t dong luc duge ché tao sin ciing khong qua 8). Tt nhién diéu
nay ciing khong c6 nghia 14 s thiét bi trong mdi nhém khong nén qué 8 thiét
bi. Vi 1 16 ra tir ti dong luc co thé chi di dén 1 thiét bi, nhung no c6 thé duoc
kéo moc xich dén vai thiét bi ( nhat 1a khi cac thiét bi d6 c6 cong suat nho va
khong yéu cau cao vé do tin cdy cung cap dién ). Tuy nhién khi sé thiét bi cua
1 nhom qué nhiéu ciing s& lam phurc tap hoa trong van hanh va lam giam do
tin cdy cung cap dién cho timg thiét bi.
¢ Ngoai ra cac thiét bi d6i khi con duwoc nhom lai theo cac yéu cau
riéng cua viéc quan ly hanh chinh hodc quan 1y hoach toan riéng biét cia tung
b0 phan trong phan xudng.
2.2.3.5. Xac dinh phu tai trong twong lai ctia cong ty
Trong tuong lai du kién nha may s& duoc mo rong na thay thé, lap dat
cac may moc hi¢én dai hon
Cong thtrc tinh toan :
Snm(t) = Sunm X (1+oct )
Voi 0<t<T

Snwm : La phu tai tinh toédn ctia nha may sau khoang thoi gian t

nam

Sinm: La phu tai tinh toan ciia nha may & thoi diém hoat dong

oc: La hé sb phat trién hang nam cua phu tai cuc dai ( «=

5.9595--0.0685)

t: La thoi gian du kién trong tuong lai cia nha may
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2.2.4. Phan nhom phu tii va xac dinh phu tdi tinh toan cua cac phan

xuwdéng cia cong ty.

2.2.4.1. Xac dinh phu tai tinh todn cia phan xwéng l6ng cong nghiép:

Cin cr vao cong sudt va vao tinh chat ctia phu tai ta chia phu tai thanh

7 nhom nhu sau:

Ki hiéu
iﬁ Tén thiét bi Sélugng | Céng suit( Kw)
bang

Nhom 1

31 May han don diém 8 10

32 May han ho quang 10 10
Nhom 2

31 May han don diém 7 10

32 May han ho quang 10 10
Nhém 3

32 May han ho quang 10 10

48 May han khung 8 20
Nhom 4

33 May dot dap 5 40

34 May tién 5 25

35 May khoan 10 5
Nhom 5

36 May son 5 8

37 May cat 6 15

38 Hé thong bom nudc 6 5

39 Hé thong ctru hoa 4 10
Nhém 6

40 May dap 10 20
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42 May khoan ban 12 4
Nhom 7

41 M4y quan day 7 5.5

43 May tan khoa 10 3

45 May nén 5 25
Nhém 8

44 Quat thong gid 10 3

46 May cit nan 6 2.5

47 Quat thong gi6 phun son 6 4.5
Nhom 9

49 M4y quan 5 10

50 May rat thép 6 7.5

51 May say 5 20

Bang 2.2. Bang danh sach céc thiét b trong timg nhém cta phan xuong
16ng cong nghiép.
eXac dinh phu tai tinh todn nhom 1
Céc dong co lam vigc & ché do dai han do vay ta khong can quy doi
Tra sd tay va lya chon tra ctru thiét bi dién tr 0.4 — 500KV 6 kg
=0.3;cos@ = 0.35 — tgy = 2.67
50 thiét bi 1a:n =18
Téng cong suét : 3 P = 180 kw
Thiét bi c6 cng suit cuc dai : Pray = 10 Kw
Thiét bi c6 cong suat P = 0.5P . la N, = 18
Cong suét cta n; thiét b 1a :P; = 180 kw
Ap dung cong thirc (2.1) & (2.2 ) [ Trang 12 — Sach TKCCD — Ngo Hong
Quang & Vil Van Tam ]
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Nhg = (M= ; P+) tra bang PL .15 [ Trang 255 — Sach TKCCP — Ngo6 Hong
Quang& Vil Van Tam] ¢ ny, 7+=0.95
Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCP — Ngo Hong Quang
& Vit Vin Tam)]

Nhg =N X np,.- =18x0.95=17,1
Kmax= ( Ksa ; Nnq ) tra bang PLL.6 [ Trang 256 —Sach TKCCD —Ng6 Hong
Quang &Vii Van Tam] ¢6 :  Kpayx =1.37
Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCD —Ngb Hong Quang &
Vii Vin Tam]
Pai = Pt = Kmax XKsg 225 Pami

=1.37 X 0.3 x180 =73.98 Kw

Qa1 = Qu = Py X tge =73.98 x 2.67 =197.53 kVar
eXac dinh phu tai tinh toan nhom 2
Céc thiét bi déu lam viéc & ché d6 dai han do vay ta khong can phai quy
do6i
Téng sb thiét bi 1a: n =17
Tong cong suat : 3 P = 170 Kw
Thiét bi c6 cong suat cuc dai : Pray = 10 Kw
Thiét bi c6 cong suit P = 0.5P, la n, = 17
Cong suit cua n, thiét bj 1a :P; = 170 KW
Tra bang PLI. 1 [ Trang 253 — Sach TKCCP — Ngo Hong Quang & Vil
Vin Tam] ¢6 keg = 0.3 ; cosg = 0.35 — tgp = 2.67
Ap dung cong thirc (2.14 ) [Trang 14 — Sach TKCCP — Ngb Hong
Quang&V @i Vian Tam]
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nl 17 =3 170
N« =—=—=1 Py=—2t=—=
n 17 YEp o170

Nhg = (N+; P+) tra bang PL .15 [ Trang 255 — Sach TKCCD — Ngo Hong
Quang& Vil Van Tam] ¢ ny, 7+=0.95
Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCP — Ngo Hong Quang
& Vit Vin Tam)]

Nhg = N X My, = 17X0.95= 16.15
Kmax = ( Ksa ; Mg ) tra bang PLL6 [ Trang 256 —Sach TKCCP —Ngb Hong
Quang & Vi Van Tam] ¢6 :  Kmay =1.41
Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCD —Ngb Hong Quang &
Vii Vin Tam]

Pai = Pt = Kmax XKsg 225 Pami

=1.41% 0.3x170 = 71.91 Kw
Qu = Qu = Py X tge =71.91x 2.67 =192 kVar

eXac dinh phu tdi tinh toan cia nhom 3
Céc dong co lam vigc & ché do dai han do vay ta khong can quy doi
Tong so thiét bi la: n= 18
Tong cong suit : ¥ P = 260 kW
Thiét bi co cong suét cuc dai : Ppay = 20 KW
Thiét bi c6 cong suit P = 0.5P . 12 Ny =18
Cong suét cua n; thiét bi 1a :P; = 260 kKW
Tra bang PLI. 1 [ Trang 253 — Sach TKCCP — Ngb Hong Quang & Vil
Vin Tam] ¢6 keg = 0.3 ; cosg = 0.35 — tgp = 2.67
Ap dung cong thirc ( 2.14 ) [Trang 14 — Sach TKCCD — Ngbé Hong Quang
& Vit Vin Tam)]
_ni_ 18 _

N =—=—=1; Pe=—=—=——=1

n 18 Y P 260
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Nhg = (N=; p») tra bang PL .I.5 [ Trang 255 — Sach TKCCD — Ngo Hong
Quang & Vil Vin Tam] co Ny,+=0.95
Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCP — Ngo Hong Quang
& Vil Vin Tam]

Nhg = N X Ny, = 18x0.95=17.1
Kmax= ( Ksa ; Nnq ) tra bang PLL.6 [ Trang 256 —Sach TKCCD —Ng6 Hong
Quang &Vi Van Tém] cO:  kmax =1.37
Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCD —Ngb Hong Quang &
Vii Van Tam]

Pai = Pit = KmaxXKsg 25 Paims

=1.37x 0.3x260 = 106.86 kW
e Xaic dinh phu tdi nhom 4
Céc thiét bi lam viéc & ché d6 dai han do vay ta khong can quy doi
Téng sb thiét bi n= 20
Tong cong suat la: X, P = 375 Kw
Thiét bi c6 cong suat cuc dai Pray = 40 KW
Thiét bi c6 cong suit P = 0.5P, lan, = 10
Cong suit cta n, thiét bi P, =325 k W
Ap cong thirc (2.14 ) [ Trang 14 — Sach TKCCP — Ngo Hong Quang & Vil
Vin Tam]

(=

=2-05 : Pz =22 -0g7

0 “Yp 275

Ns =

nl
n

=]

Nhg = (N=; p») tra bang PL .I.5 [ Trang 255 — Sach TKCCD — Ng6 Hong
Quang& Vil Vian Tam] c6 ny,,- = 0.58
Tra s tay tra ctru ¢6 Kgg = 0.6 ; cos@ = 0.7 — tgg = 1.02

Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCPD — Ngo Hong Quang &
Vii Vin Tam]
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Mg = N X 7+ = 20 X 0.58= 11.6

Kmax= ( Ksa ; Nnq ) tra bang PLL.6 [ Trang 256 —Sach TKCCD —Ng6 Hong
Quang & Vi Van Tam] cO knax =1.23
Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCD —Ngb Hong Quang &
Vii Van Tam]
Pai = Pt = KmaxXKsg 25 Paimi

=1.23x0.6 X375 =276.75 Kw
Qa = Qg = Py X tge = 276.75 X 1.02 = 282.285 KV Ar

e Xac dinh phu tdi nhom 5
Céc thiét bi lam viéc & ché d6 dai han do vay ta khong can quy doi
Tong sb thiét bi n =21
Tong cong suat la: 2, P = 200 Kw
Thiét bi co cong suét cuc dai Prg = 15 Kw
Thiét bi c6 cong suit P = 0.5P. lan, = 15
Cong suét cta n; thiétbi P, =170 k W
Ap cong thirc (2.14 ) [ Trang 14 — Sach TKCCP — Ngo Hong Quang & Vil
Vin Tam]

nl 13 — 170

ne == =22=071 : Pa=it

1 21 .f_.

Nhg = (M= ; P+) tra bang PL .15 [ Trang 255 — Sach TKCCD — Ngé Hong
Quang& Vil Vian Tam] c6 ny,,- = 0.86

-=0.385

Tra s6 tay tra cu c6 Ky = 0.6 ; cos@ = 0.7 — tgg = 1.02
Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCPD — Ngo Hong Quang &
Vii Van Tam]
Nhg = N X Mp,- = 21 X 0.86= 18.06
Kinax = ( Ksd ; N ) tra bang PLL6 [ Trang 256 —Sach TKCCD —Ngb Hong
Quang &V Vian Tam] cO kmax =1.16
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Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCD —Ngb Hong Quang &
Vii Vin Tam]
F)dl = Ptt = kmaxxksd Z]1 Pn::.'m:'

=1.16x 0.6x200 =139.2 Kw
Qui = Qu = Py X tgp = 139.2 x 1.02 =141.98 kVAr
e Xac dinh phu tai nhom 6
DPong co lam viée & ché d6 dai han do vay ta khong can phai quy ddi
Téng sb thiét bin =22
Tong cong suat la: 2, P = 248 kW
Thiét bi c6 cong suit cuc dai Pray = 20 KW
Thiét bi c6 cong suit P = 0.5P, la n, = 10
Cong suit cua n, thiét bi P, = 200 kW
Tra s6 tay tra ctiru ¢c6 Kgg = 0.6 ; cosg = 0.7— tge = 1.02
Ap cong thtrc (2.14 ) [ Trang 14 — Sach TKCCP — Ngo Hong Quang & Vil
Vin Tam]

il b
Ne =—  Px=—%
’ Le
A , 10 200
thay so0 ta co : n« =——= 045; P«= E:O-S

Nhg = (N=; p») tra bang PL 1.5 [ Trang 255 — Sach TKCCD — Ng6 Hong
Quang& Vil Van Tam] c6 ny,- = 0.64
Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCP — Ngo Hong Quang
& Vii Vin Tam]

Nhg =N X My, =22 X 0.64 = 14.08
Kmax = ( Ksg ; Mg ) tra bang PLL6 [ Trang 256 ~Sach TKCCD —Ngb Hong
Quang & Vii Van Tam] ¢6 Kmax =1.20
Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCD —Ngb Hong Quang &
Vii Vin Tam]
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F)dl = Ptt = kmaXstd Z]1 Pn::.'m:'

=1.20x 0.6x248 =178.56 Kw

Qui = Qu = Py X tge =178.56 x 1.02 =182.13 kVAr

e Xac dinh phu tai nhom 7

DPong co lam viée & ché d6 dai han do vay ta khong can phai quy ddi
Téng sb thiét bi n =22
Tong cong suét 1a: X, P = 193.5kW
Thiét bi co cong suat cuc dai Pra = 25 KW
S thiét bi c6 cong sudt P = 0.5P lan, =5
Cong suit cua ny thiét bi P, = 125 Kw
Tra s6 tay tra ctru c6 Ky = 0.6 ; cosg = 0.7 — tge = 1.02
Ap cong thirc (2.14 ) [ Trang 14 — Sach TKCCP — Ngo Hong Quang & Vil

Vin Tam]

3 125

thay s6 ta 6 : n« =— =0.23; P*:1

= 0.65
Nhg = (N« ; p») tra bang PL .I.5 [ Trang 255 — Sach TKCCD — Ngb Hong

Quang& Vil Van Tam] co n;, .- =051

Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCP — Ngo Hong Quang

& Vii Van Tam]

Nhg =N X My.- =22 X 0.51=11.22

Kmax = ( Ksg ; Nng ) tra bang PLI.6 [ Trang 256 —Sach TKCCD —Ngbé Héng
Quang & Vil Vin Tam] ¢ kmax = 1.23

Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCD —Ngb Hong Quang &

Vii Vin Tam]

Pai = Pt = KmaxXKsg 27 Pams

=1.23x0.6 x 193.5=142.8 kW
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Qai = Qi = Py X tge = 142.8 % 1.02 =145.66 kKVAr
e Xac dinh phu tdi nhom 8
bong co lam viéc ¢ ché do dai han do vay ta khong can phai quy dbi
Tong sb thiét bi n =22
Tong cong suét la: X, P = 72kW
Thiét bi c6 cong sudt cuc dai Pray = 4.5 KW
S thiét bi c6 cong suit P = 0.5P, la n, = 22
Cong suét cta ny thiétbj P, = 72 Kw
Tra so tay tra ctru c6 Ky = 0.6 ; cos@ = 0.7 = tge = 1.02
Ap cong thuc (2.14 ) [ Trang 14 — Sach TKCCP — Ngo Hong

Quang & Vil Vin Tam)]
_Mp A
Ne =— P =ts
A , 22 72
thay s ta co : n=—=1; P«=—=1

Nhg = (N=; p») tra bang PL .I.5 [ Trang 255 — Sach TKCCD — Ngo
Hong Quang & Vil Van Tam] ¢o n;, .- =0.95
Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCPD — Ngo Hong
Quang & Vii Vin Tam]
Nhg =N X 1y, =22 X 0.95=20.09

Kmax = ( Ksa ; Nnq ) tra bang PLL.6 [ Trang 256 —Sach TKCCD —Ngo
Hong Quang &Vii Vin Tam] c6 kax = 1.15

Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCP —Ngo Hong

Quang & Vii Vin Tam]

Pai = Pit = KmaxXKsg 27 Paims

=1.15x0.6 X 72=49.68 kW
le = Qtt =Py % tgﬂp =49.68 x 1.02 =50.67 kVAr
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e Xac dinh phu tai nhom 9
bong co lam viéc ¢ ché do dai han do vay ta khong can phai quy dbi
Téng sb thiét bin= 16
Tong cong suat la: X, P = 195 kW
Thiét bi c6 cong suit cuc dai Prma = 20 KW
S thiét bj c6 cong suat P = 0.5P . la n, = 10
Cong suét cta n; thiét bj P, = 150 Kw
Tra s6 tay tra ctru c6 Ky = 0.6 ; cos@ = 0.7 = tge = 1.02
Ap cong thic (2.14 ) [ Trang 14 — Sach TKCCP — Ngoé Hong
Quang & Vil Vin Tam)]
;P :g—ip

Ns =

nl
n

4 10 150
thay so ta ¢o : n« =— =0.625; P+=
15 1s

- = 0.77
Nhg = (N ; p») tra bang PL .I.5 [ Trang 255 — Sach TKCCD — Ngo
Hong Quang & Vil Van Tam] co n;, .+ =0.87
Ap dung cong thirc (2.16) [ Trang 14 — Sach TKCCD — Ngo Hong
Quang & Vii Vin Tam]
Nhg =N X My, =16 X 0.87 =13.92

Kmax = ( Ksa ; Nnq ) tra bang PLL.6 [ Trang 256 —Sach TKCCD —Ngo
Hong Quang &Vii Van Tam] ¢6 kyax = 1.20

Ap dung cong thirc (2.12) [ trang 13 — Sach TKCCD —Ngb Hong

Quang & Vii Van Tam]

Pai = Pit = KmaxXKsg 27 P

=1.20x0.6 x 195= 140.4 kW
Qg = Qi = Py X tge = 140.4 x 1.02 =143.20 KVAr

o Phu tdi chiéu sing ciia phan xwéng long cong nghiép

Phu téi chiéu sang dugc xac dinh theo Xuat phu tai trén mot don vi di¢n
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tich, 4p dung cong thirc ( 2.3 ) [Tr 253 —Sach TKCCPD — Ngo Hong Quang &
Vii Van Tam] ta c6 cong thire nhu sau;
Pes =Po XS

P, 1a sut chiéu sang trén mot don vi dién tich ( W/ m? )

S 1a dién tich duoc chiéu sang

Tra bang PLI .2 [Tr 253 — Sach TKCCP- Ngo Hong Quang& Vil Vin
Tam] ¢6 : po =15 (W/ m?); S=2800m*

Cong suat chiéu sang ctia phan xudng 10ng cong nghiép la:

pt=pcs =PoX S =15%2800 = (W) =42 Kw

Qcs = 0 (str dung den soi dbt)

Str dung cong thuc (2.21), (2.22) , (2.23) trang 15 —Sach TKCCD — Ng6
Hoéng Quang &Vii Van Tam] c6

Piipxicn =KarX 25 P

Qttpxlcn :kdtx E]:l‘ Qtt

]
_ 2 2
Stpxicn —_‘\I' Pttpx + Qttpx

Pipxicn 14 cong sut tic dung tinh toan ciia px 10ng cong nghiép
Qupxicn 12 cOng suat tinh toan phan khang ctia px 10ng cong nghiép
Stpxien 12 cong suét biéu kién tih toan cua ca phan xudng hay phu tai
toan phan ctia phan xuong 1ong cn
Phu téi tinh toan cua phan xudng la:
Pripx = KX 21F;
=0.9X% (42+73.98+71.91+106.86+276.75+139.2+178.56+142.8+49.68+140.4)
=1100 kW
Qtipx = Kat X 27 Qs
=0.9% (197.53+192+285.32+282.285+141.98+182.13+145.66+50.67+143.2)
=1458.7 KVAr
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'n 2 2
Stipx = ‘\'I Pee™ + Qs

=y/11002% + 1458.77 =1826.96 ( kVA)
2.2.4.2. Xac dinh phu tai tinh toan clia phan xwéng nhwa va lip rap:
Cin cr vao cong suit va vao tinh chat ctia phu tai ta chia phan xuong

nhya thanh2 nhém nhu sau:

Ki hi¢u , , ’
trén mat Tén thiet bi S6 lugng Cong suat( Kw)
bang
Nhom 1
1 May TW 120SL 2 35
2 May TW 160SL 2 37
3 May TW 190SL 2 40
4 May TW 330SL 2 45
Nhom 2
5 May TW 450SL 2 50
6 May TW 550SL 2 56
7 May tron li€u 5 40
11 May mai 15 1.5
Nhom 3
8 May xay nhuya tai sinh 4 20
9 Bom nudc lam mat 6 4.5
10 May nén khi 4 25
12 May khoan 8 3.7
13 Pong co cau thang 2 25

e Xac dinh phu tai nhom 1:
Céc thiét bi déu lam viéc & ché do dai han do vay ta khong phai quy do6i

Tra bang PL.1. 1. Ta c0 kg = 0.6 ; cosg =0.8— tgew = 0.75
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Tong sd thiét bi c6 trong nhém 1 1an =8

Thiét bi co cong suat cuc dai 13 Py = 45 KW

S thiét bi c6 cong sudt P= 0.5P 12 Ny = 8

Tong cong suit cua cac thiét bi ing véi ny 12 P, =314kW

Tong cong suat cua nhom la: ¥ P= 314 Kw

Ap dung cong thirc (2.14 ) [ Tr 14 —Sach TKCCP —Ngb Hong Quang & Vil

Vian Tam]

_ P 314 _
Tr 314

Ex1:p 10
2

Tra bang PL.L5[ Tr 255 — Sach TKCCD —Ng6 Hong Quang &Vii VanTam]
Mgy = (N, P) = npg =0.95
Ap dung cong thirc (2.16) [ Tr 14 — Sach TKCCP —Ngd Hong Quang& Vil
Vin Tam]
Np,=N X Mg =8x0.95=7.6~ 8
Kimax= ( Ksd ; Nhg)
Tra bang PL.I .6 [Tr13- Sach TKCCP — Ngo Hong Quang& Vii Van Tam] ta
cO Kmax = 1.3
Ap dung cong thirc (2.12 ) [ Tr 13 — Sach TKCCP — Ngb Hong Quang& Vil
Vin Tam]
Cong suit tac dung ( Py )
Pa=Ptt =Kmax X Ksg 25 Pys
=1.3x 0.6 X 314 =244.92 (kW)
Cong suat phan khang tinh toan (Qq)
Qu = Py X tge =244.92 x 0.75 =183.69 (kVAr )
eXac dinh phu tai nhom 2:
Céc thiét bi déu 1am viéc & ché do dai han do vay ta khong phai quy doi
Tra bang PL.I. 1. Ta c6 kg = 0.6 ; cosg =0.7— tge = 1.02

Tong s thiét bi c6 trong nhom 1 1a n = 24
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Thiét bi c6 cong sudt cuc dai 13 Pray = 56 KW

S thiét bi co cong suit P= 0.5P . 1an; =9

Téng cong sudt cua cac thiét bi ing voi ny 12 P, =412kW

Téng cong suat cua nhom la: T P= 434.5 Kw

Aps dung cong thirc ( 2.14 ) [ Tr 14 —Sach TKCCP —Ngo Hong Quang
& Vil Vin Tam]

2 =0.95

n="t=— ~=0375 ; P = s
Tra bang PL.L5[ Tr 255 — Sach TKCCP —Ngb Hong Quang & Vil
VanTam]
Npg+ = (M. P ) = Ny, =0.42

Aps dung cong thtic (2.16) [ Tr 14 — Sach TKCCP —Ngb Hong Quang&
Vii Vin Tam]

Np,=N X Ny =24x 042 =10.08
Kinax= ( Ksd 5 Nhg)
Tra bang PL.I .6 [Tr13- Sach TKCCP — Ngo Hong Quang& Vii Vin
Tam] ta c6 ke = 1.26
Ap dung cong thirc (2.12 ) [ Tr 13 — Sach TKCCD — Ngb Hong Quang&
Vii Van Tam]

Cong suét tac dung ( Py )

Pai = Pit = KinaxXKsg 25 P

=1.26x 0.6 x 434.5 =328.482 ( kW)
Cong suat phan khang tinh toan (Qq)
Qi = Py X tge =328.482 % 1.02 =335.05 (KVAr )
e Xac dinh phu tai nhom 3:
Céc thiét bi déu lam viéc & ché do dai han do vay ta khong phai quy d6i
Tra bang PL.I. 1. Ta c6 kg = 0.6 ; cosg =0.8— tge = 0.75
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Tong sb thiét bi ¢6 trong nhom 1 1a n =24
Thiét bi co cong suat cuc dai 13 Pra = 25 Kw
S thiét bj c6 cong suat P= 0.5P, 1a n, = 10
Tong cong suit cua cac thiét bi ing véi ny 12 P, =230kW
Tong cong suat caa nhom la: ¥ P= 286.6 kW
Aps dung cong thirc ( 2.14 ) [ Tr 14 —Sach TKCCP —Ng6 Hong Quang & Vi
Vian Tam]
1 230

n="a=2o040 - p = =220 g
1 & Ip

T n 2 286.6
Tra bang PL.L5[ Tr 255 — Sach TKCCD —Ng6 Hong Quang &Vii VanTam]
Npy+ = (N, P) = npg =0.57
Ap dung cong thirc (2.16) [ Tr 14 — Sach TKCCP —Ngé Hong Quang& Vil
Vin Tam]
Np,=N X Ny =24 X 0.57=13.68
Kimax= ( Ksd ; Nhg)
Tra bang PL.I .6 [Tr13- Sach TKCCP — Ngb Hong Quang& Vit Vian Tam]
ta co ki = 1.20
Aps dung cong thirc (2.12 ) [ Tr 13 — Sach TKCCP — Ngo Hong Quang& Vil
Vin Tam]
Cong suit tac dung ( Py )
Pa=Ptt =Kmax X Ksg 25 Pys
=1.20x 0.6 x 286.6 =206.352 ( KW)
Cong suat phan khang tinh toan (Qq)
Qu = Py X tge =206.352 x 0.75 =154.764 (kVAr)
o Phu tdi chiéu sing ciia phdn xwéng nhwa va lip rdp:
Phu tai chiéu sang dugc xac dinh theo Xuét phu tai trén mot don vi dién
tich, 4p dung cong thirc ( 2.3 ) [Tr 253 —Sach TKCCP — Ngo Hong

Quang & Vil nin Tam] ta c6 cong thirc nhu sau;
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Pes =po XS
P 1a sut chiéu sang trén mot don vi dién tich ( W/ m?® )
S 1a dién tich duoc chiéu sang
Tra bang PLI .2 [Tr 253 — Sach TKCCP- Ngoé Hong Quang& Vii Vian
T4m] ¢6 : po =15 (W/ m?); S=2000m?
Cong suat chiéu sang ctia phan xudng 16ng cong nghiép la:
ptt=pcs —PoX S =15X2000 =30000 (W) = 30 Kw
Qcs = 0 (str dung den soi d6t)
St dung cong thuc (2.21), (2.22) , (2.23) trang 15 —Sach TKCCD —
Ngb Hong Quang & Vil Van Tam] c6
Pipxirap =KarX 25 Pee = 0.9X (1 30+244.92+328.482+206.352)=728.78

kW
Qttpxirap =kgX 25 Q. = 0.9% (183.69 + 335.05 + 154.764)=606.15
kVAr

—m

Sttpxirap = ﬁJ'PEﬁ +Q2,, =\/728.78% + 606.152 =948 (KVA )
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2.2.4.3. Xac dinh phu tdi tinh toan cia phan xwéng co khi:

Ki hiéu , ) ’
trén mat Tén thiet bi S6 lugng Cong suat( Kw)
bang
Nhom 1
14 May han mé 12 10
17 May han vanh ngoai 8 10
Nhom 2
16 Quat thong gio 15 2
27 May nén khi 3 37
24 Bom nuéc 6 5.5
Nhom 3
15 May can day 7 10
18 May dap quai xach 5 10
19 May tién 4 30
26 Pong co bang chuyén 4 4.5
Nhom 4
28 May loc bui 8 5
25 May say 3 15
23 Pong co diy chuyén 5 7.5
21 Mdéy mai phang 3 30
Nhom 5
29 May mai 16 2
30 May cat ton CNC 4 15
Nhom 6
20 May ép day 8 5
22 Lo sdy ga 5 20

e Xac dinh phu tai nhom 1

Céc thiét bi déu lam viéc & ché do dai han do vay ta khong can phai quy doi.
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Téng cong suat 1a: 3 P = 200 Kw

Tong sb thiét bi 1an =20

Thiét bi co cong suat cuc dai 13 Pgmmax = 10 KW

S6 thiét bi co cong sudt P= 0.5Pgmmax 12 Ny = 20

Cong suat cta n; thiét bi P, = 200 Kw

Tra s6 tay tra ctru c6 Kgg = 0.3 ; cos@ = 0.35 — tge = 2.67

Ap cong thirc (2.14 ) [ Trang 14 — Sach TKCCP — Ngo Hong Quang & Vii

Vin Tam]

nl Py
Ne =— ! Px==
3 TP
4 , 20 ) 200
thay s ta co : N =— = 1; P*=ﬂm=1

Tra bang PL.1.5[ Tr 255 — Sach TKCCP —Ng6 Hong Quang &Vii VanTam]
Npes = (N B) = Ny, =0.95
Ap dung cong thire (2.16) [ Tr 14 — Sach TKCCP —Ngb Hong Quang& Vi
Vin Tam]
Np=N X My, =0.95 X 20=19
Kmax= ( Ksd ; Nhq)
Tra bang PL.I .6 [Tr13- Sach TKCCD — Ngo6 H6ng Quang& Vi Van
Tam] ta c6 kmax = 1.34
Ap dung cong thirc (2.12 ) [ Tr 13 — Sach TKCCP — Ngb Hong Quang&
Vii Vin Tam]
Cong suat tac dung ( Py )
Pai = Pit = KmaxXKsg 225 P

=1.34x 0.3 x 200 =80.4 (kW)
Cong suat phan khang tinh toan (Qq)
Qu = Py X tgg = 80.4 X 2.67 =214.67 (kVAr)
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eXac dinh phu tai nhom 2
Céc thiét bi déu lam viéc & ché do dai han do vay ta khong can phai
quy doi.
Tong cong sudt 1a: 3 P = 174 kW
Téng s6 thiét bi 1a n =24
Thiét bi c6 cong suat cuc dai 13 Pymmax = 37 KW
S6 thiét bi c6 cong sudt P= 0.5Pgmmax 12 Ny = 3
Cong suat ctia n; thiét bi P, = 111 kW
Tra s6 tay tra ctru c6 Keg = 0.6 ; cosg = 0.7 — tgg = 1.02
Ap cong thirc (2.14 ) [ Trang 14 — Sach TKCCPD — Ngb Hong Quang
& Vii Van Tam]

_ni _ P
Ne =7 'P*__Ep
2 , 3 111
thay so ta co : n- =— =0.125 ; P.==—=0.64
24 174

Tra bang PL.L5[ Tr 255 — Sach TKCCP —Ng6 Hong Quang & Vil
VanTam]
Ny = (N.; B ) = Ny, =0.32
Ap dung cong thirc (2.16) [ Tr 14 — Sach TKCCD —Ngo Hong
Quang& Vii Van Tam]
Np,=N X M,.-=0.32 X 24=7.68
Kinax= ( Ksd 5 Nhg)
Tra bang PL.I .6 [Tr13- Sach TKCCP — Ngo Hong Quang& Vii Vin
Tam] ta c6 Kmax = 1.30
Ap dung cong thirc (2.12 ) [ Tr 13 — Sach TKCCD — Ngb Hong Quang&
Vii Vin Tam]
Cong suat tac dung ( Py )
Pai = Pit = KmaxXKsg 25 Patmi
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=1.30x 0.6 x 174 =135.72 ( kW)
Cong suét phan khang tinh toan (Qq)
Qu = Py X tge = 135.72 x 1.02= 138.43 KVAr
e Xac dinh phu tai nhém 3
Céc thiét bi déu 1am viéc & ché do dai han do vay ta khong can phai quy doi.
Tong cong suit la: ¥ P = 258 kW
Téng sb thiét bi 1an =20
Thiét bi c6 cong suit cuc dai 13 Pymmax = 30 KW
S6 thiét bi c6 cong sudt P= 0.5Pgmmax 13 Ny = 4
Cong suat cta n; thiét bi P, =120 Kw
Tra s6 tay tra ciru c6 Keg = 0.6 ; cosg = 0.7— tge = 1.02
Ap cong thirc (2.14 ) [ Trang 14 — Sach TKCCP — Ngo Hong Quang & Vil
Vin Tam]

_nl _h
e = P =55
£ ; 4 120
thay so ta ¢o : N == =0.2 ; P*=H_E =0.46
& &0

Tra bang PL.L5[ Tr 255 — Sach TKCCP —Ngb Hong Quang & Vii VanTam]
Npg+ = (N B) = Npg- = 0.69
Ap dung cong thirc (2.16) [ Tr 14 — Sach TKCCP —Ngb Hong Quang& Vi
Vin Tam]
Np,=N X Mn.-=0.69 X 20=13.8
Kmax= ( Ksd 5 Nng)
Tra bang PL.I .6 [Tr13- Sach TKCCP — Ngb Hong Quang& Vii Vin Tam] ta
O Kmax = 1.20
Ap dung cong thirc (2.12 ) [ Tr 13 — Sach TKCCP — Ngb Hong Quang& Vil

Vin Tam]
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Cong suét tac dung ( Py )
PdI = Ptt = kmax:’{ksd 2111 Pdm:‘

=1.20x 0.6 x 258 =185.76 ( kW)
Cong suét phan khang tinh toan (Qq)
Qu = Py X tge =185.76 x 1.02 =189.48 (kVAr )
eXac dinh phu tai nhom 4
Céc thiét bi déu 1am viéc & ché do dai han do vay ta khong can phai quy doi.
Téng cong suit la: 3 P = 212.5 Kw
Téng sb thiét bj lan=19
Thiét bi c6 cong suit cuc dai 13 Pgnmax =30 Kw
S thiét bi co cong suat P= 0.5Pgmmax 12 N1 = 6
Cong suat caa n; thiét bi P, = 135 Kw
Tra s6 tay tra ciru c6 Keg = 0.6 ; cosg = 0.7— tge = 1.02
Ap cong thuc (2.14 ) [ Trang 14 — Sach TKCCP — Ngo Hong

Quang & Vil Vin Tam)]
_nl _ B
N« =" P —E—ip
A ’ =] 135
thay so ta ¢o : n*:;=0.32 : P*:~1“-=0'64
Tra bang PL.L5[ Tr 255 — Sach TKCCP —Ng6 Hong Quang & Vi
VianTam]

Npg = (N B ) = ng,-=0.6
Ap dung cong thirc (2.16) [ Tr 14 — Sach TKCCP —Ngo Hong
Quang& Vii Vin Tam]
Npg=N X Nyg-=0.6 X 19=11.4
Kmax= ( Ksd ; Nng)
Tra bang PL.I.6 [Tr13- Sach TKCCP — Ngo Hong Quang& Vii Vin
Tém] ta c0 knax = 1.23
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Ap dung cong thirc (2.12 ) [ Tr 13 — Sach TKCCP — Ngb Hong
Quang& Vil Van Tam]
Cong suét tac dung ( Py )
Pai = Pit = KinaxXKsg 25 P

=1.23x 0.6 x 212.5 =156.83 ( kW)
Cong suét phan khang tinh toan (Qq)
Qu = Py X tge =156.83 x 1.02 =159.96 (KVAr )
eXac dinh phu tai nhom 5
Céc thiét bi déu lam viéc ¢ ché do dai han do vay ta khong can phai quy doi.
Tong cong suat la: 3 P = 92 kW
Tong s6 thiét bi 1an =20
Thiét bi c6 cong suit cuc dai 13 Pynmax =15 KW
S6 thiét bi c6 cong sudt P= 0.5Pgmmax 12 N1 =4
Cong suat ciia n; thiét bj P, = 60 Kw
Tra s6 tay tra ctru c6 Kgg = 0.6 ; cosg = 0.7— tge = 1.02
Ap cong thic (2.14 ) [ Trang 14 — Sach TKCCP — Ngo Hong

Quang & Vil Vin Tam)]
N« ::—1 : P :g—ip
thaysétac(): N :i =0.2 ; P*=S=O.65
Tra bang PL.L5[ Tr 255 — Sach TKCCP —Ng6 Hong Quang & Vil
VianTam]

Ny = (N, B) = ny,- =042
Ap dung cong thirc (2.16) [ Tr 14 — Sach TKCCP —Ng6 Hong
Quang& Vil Van Tam]
Npg=N X Nyg-=0.42 X 20=8.4

kmax: ( ksd ; nhq)
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Tra bang PL.I .6 [Tr13- Sach TKCCP — Ngb Hong Quang& Vii Vin
Tém] ta ¢ knax = 1.30
Aps dung cong thirc (2.12 ) [ Tr 13 — Sach TKCCP — Ngo Hong
Quang& Vi Van Tém]
Cong suit tac dung ( Py )
Pai = Pit = KinaxXKsg 25 P

=1.30x 0.6 X 92=71.76 ( kW)
Cong suat phan khang tinh toan (Qq)
Qu = Py X tge =71.76 x 1.02 =73.2 (KVAr)
e Xac dinh phu tai nhom 6
Céc thiét bi déu lam viéc & ché do dai han do vay ta khong can phai quy doi.

Tong cong suat la: ¥ P = 140 kW

Tong s6 thiét bi lan=13

Thiét bi c6 cong suat cyc dai 1a Pymmax =20 KW
S thiét bi c6 cong suat P= 0.5Pgmmax 12 Ny = 5
Cong suat ctia n; thiét bi P, = 100 Kw
Tra s6 tay tra ctru c6 Kgg = 0.6 ; cosg = 0.7— tge = 1.02
Ap cong thic (2.14 ) [ Trang 14 — Sach TKCCP — Ngo Hong

Quang & Vil Vin Tam)]
_ni, _P
1P —]_ . P* _E_P
A r 3 100
thay so0 ta co : n« =— =0.38 ; P, ==—=0.71
13 140
Tra bang PL.L5[ Tr 255 — Sach TKCCP —Ngb Hong Quang & Vil
VanTam]

Nyg = (n.; P.) = nyq- = 0.69
Ap dung cong thirc (2.16) [ Tr 14 — Sach TKCCP —Ng6 Hong
Quang& Vil Van Tam]
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Npa=N X Ny,-=0.69 X 13=8.97
Kimax= ( Ksd ; Nhg)

Tra bang PL.I .6 [Tr13- Sach TKCCP — Ngo Hong Quang& Vii Vin
Tam] ta ¢ ke = 1.28

Ap dung cong thirc (2.12 ) [ Tr 13 — Sach TKCCP — Ngb Hong
Quang& Vil Van Tam]

Cong suét tac dung ( Py )
Pai = Pit = Kinax%XKsg 25 P

=1.28x 0.6 x 140 =107.52 ( kW)
Cong suat phan khang tinh toan (Qq)
Qi = Py X tge =107.52 x 1.02 =109.67 (kVAr)
o Phu tdi chiéu sdng ciia phén xwéng co khi:
Phu tai chiéu sang dugc xac dinh theo Xuét phu tai trén mot don vi dién
tich, 4p dung cong thic ( 2.3 ) [Tr 253 —Sach TKCCP — Ngo Hong
Quang & Vii Vin Tam] ta c¢6 cong thire nhu sau;
Pes =Ppo XS
Po 14 suét chiéu sang trén mot don vi dién tich ( W/ m?)
S 1a dién tich duoc chiéu sang
Tra bang PLI .2 [Tr 253 — Sach TKCCD- Ngo Hong Quang& Vil Vin
Tam] ¢6 : po =15 (W/ m?); S=1800m*
Cong suat chiéu sang ctia phan xudng 16ng cong nghiép la:
Pcs = p0 X S =15x1800 =27000 (W) = 27 Kw
Qcs = 0 (str dung den soi d6t)
St dung cong thirc (2.21), (2.22) , (2.23) trang 15 —Sach TKCCDP —
Ngb Hong Quang &Vii Van Tam] co
Pitpxck =KarX 27 Pee

= 0.9% ( 27+80.4+135.72+185.76+156.83+71.76+107.52)= 688.5 kW
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Qttpxck :kdtx Z]:l Qtt
=0.9x ( 214.67+138.43+189.48+159.96+73.2+109.67)=  796.87(kVAr)

—_—

Stprck = | P?ee + Q2,, =V/688.57 +796.872=1053.1 (KVA)
N e

2.2.4.4. Xac dinh phu tai tinh toan ctiia nha hanh chinh:
Khu vire gdm c6 nha kho ,phong 1am viéc,phong hop ,phong bao vé,phong
trung bay san phém,nhé vé€ sinh,vv..,ta goi chung la khu vuc nha hanh

chinh.

STT Tén thiét bi S6 luong | Cong suat dat( KW )
Khu vwe nha hanh chinh

1 Nha kho 1 2,5

2 Phong lam vi¢e 20 2,5

3 Phong hop 1 3

4 Phong bao vé 1 2,5

5 Phong trung bay san 1 3
pham

6 Nha WC 6 2,5

Phu tai chiéu sang cua khu nha hanh chinh duoc x4c dinh thoe suét phu tai
trén mot don vi san xuét Po
Pes=Po X S

P, = 25 W/m®
S = 3000m*
P. = 25% 3000 =75000W = 75 kW
Qcs =Pcs X tge ( st dung dén tuyt c6 cosg = 0.8— tgew = 0.75)

=75 x 0.75 = 56.25 kVAr
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Phu tai tinh toan ctia nha hanh chinh la

Py =76 kW

Qu = Py X tge =76 0.75=57 kVAr

Do do:

Pithe = Pyt + Pes =76 +75 = 151 kW

Qithe= Qi+ Qcs =57 +56.25 = 113.25 kVAr

Stne= [P eenc + Q%1 =188.75 KVA
. tthe

> 2.2.4.5. Xac dinh phu tai tinh toan cua toan nha may
Piicty = (Prtpxirap + Pitpxicn + Pipxek + Pitne ) XKat
=(728.78+1100+688.5+151) x 0.9= 2401.5 kW
Qticty = (Qttpxirap T Qutpxient Qttpxek T Qtthe ) X Kae
=(606.15+1458.7+796.87+113.25) x 0.9
= 2677.48 KVAr

Stcty = l'P?ttm +Q2,.0e, =(V2401.57 + 2677.67%) =
N . :

= 3596.67 kKVA
Hé s cong suét ciia nha may 1a

Prrory | 24015
cosy = == =0.67
v Sttty 3596.67

o Khi ké dén sw phdt trién twong lai ciia cong ty.

Scy (1) = Scy( 1 + o< 1)

Lay o =0.06 ;t=10 nim ta co:

Scry = 3596.67x( 1+ 0.06x10) = 5754.67 kVA
Luu y : Tuy thudc vao cac thong tin thu thap dugc trong twong lai thi nha may
dinh thay thé hay lap dat thém céc thiét bi may moc nao , & phan xudng nio ,
mé rong ra khu vuc nao , cong suét 1 bao nhiéu ... ngudi thiét ké s& cin cur
vao d6 dé lwa chon cac tram phan phdi , cau chi , 4ptdmat, cho phan xudng

khu vuc do.
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2.2.5. Xac dinh biéu do phu tii va tAm phu tai ciia cong ty.

2.2.5.1. Xac dinh biéu dd phu tai ciia cong ty.

Viéc x4c dinh biéu dd phu tai trén mat béng nha may muc dich la dé phan
phdi hop 1y cac tram bién ap trong pham vi nha mdy, chon cac vi tri dit sao
cho dat chi tiéu kinh té k¥ thuét cao nhat.

Biéu d0 phu tai ctia mdi phan xudng 1a mot vong tron ¢ dién tich bang
phu tai tinh toan ctia phan xudng d6 theo mot ty 1¢ lya chon. Néu coi phu tai
mdi phan xuodng 1a ddng déu theo dién tich phan xudng thi tim vong tron phu
tai trung véi tam cuia vong tron do.

Trén so dd mat bﬁng xi nghi¢p v€ mdt hé toa do Oxy, co vi tri toa do

trong tAm cua cac phan xuong 13 (xi,y;) ta xac dinh duoc toa do t6i uu M

7

Vong tron phu tai:
Phu tai chiéu sang
Ban kinh vong tron ban dd phu tai xac dinh theo cong thic:

Phu tai dong luc

m — ty 1€ xich, chon m=3 kVA/mm?
Géc biéu dién cua phu tai chiéu sang trong ban do phu tai duogc
tinh bang cong thic:

o _360°P,

(24
cs
Ptt
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Két qua tinh toan R, a; ctia dd thi phu tai cac phan xudng dugc ghi

trong bang sau:

STT Tén thiét bi Pes Py S R(mm) | o<
1 | Khu nha hanh 75 151 188.75 447 | 178.8
chinh
2 | Phan xuong lap 30 | 728.78 948 10.02 | 14.82
rap

3 | Phan xuong long | 42 1100 1826.96 13.92 13.74
cong nghiép

4 | Phan xuong co 27 688.5 1053.1 10.57 14.11
khi

2.2.5.2. Xac dinh tAm phu tai ciia cong ty.

Trong tAm cta phu tai ciia nha may 1a mot vi tri rat quan tronggitp
nguoi thiét ké tim dugc diém dat tram bién ap , tram phan phéi trung
tam,nham lam giam t6i da ton that ning luong. Ngoai ra trong tim cua phu
tai cau nha may con giup nha may trong viéc quy hoach va phat trién san xuat
trong twong lainhmf c¢6 so dd cung cap dién hop 1y. TAm phu tai cia nha may

duoc xac dinh nhu sau;

Chon gbc toa do tai goc phiadudi bén trai cia ban vé khi do ta c¢6
toa do cua cac khu vuc nhu sau:

Vi tri khu vuc nha hanh chinh: x=4.8 ; y=4.7

Vi tri phan xuong nhwa va laprap: x= 3.6 ; y=12.5

Vi tri phan xuéng cokhi: x=95 ; y=12

Vi tri phan xuéng 16ng cong nghiép : x=52 : y=18.5

Tur do ta xac dinh toa do cua tram PPTT

o1



X — 4,8 ®x 188753 +3.6 %5948 + 535 x 105331 +5.2 x 1826.%8
35%6.67

= 6.62

4,7 ®x 18873 + 12,3 x %48 + 12 x 10331 + 183 x 182658
y= 2 2 282 -13.23

35%6.67

Toa dd cua tram PPTT c6 toa dd 1a ( 6.62 : 13.23).

Y 4
Mo 4
U ML | 1826 ,96
18,5 hes el
\L'L T
[ [[TF
2 3
12,5 948 /‘{ 10531
12 \T b
T I L
47 N 88,75
'K\\___ V
O >
36 4852 9,5

Hinh 2.1:Biéu d6 phy tai ctia cong ty cd phan dién co Hai Phong

52



43 3ugd 3uouy 1e) nyd ded 93 Sugy Sueq "' Jueq

H
4
'€GOT | /8'96. | S'889 0 1T | 1896 G199 ST G9°0 1y 00 X4
96 ddry3u €
'9¢8T | L'8S¥T | 00TT 0 Zv | L8SvT 8G0T ST 9'0 8ugo ug[ Xg
del .
876 | GT'909 | 8.'82. 0 0€ | GT'909 8.'869 ST 9.0 dej ea eAyN Xd
S yuiyo 1
1'88T | GZ'€IT | TST 629 | SL LG 9/ S¢ 8'0 quey dnA Ny
VM| VA M A | W | IV MW i
S "0 d 20 ®d PO Pq °d o) ONA MUY TR, 11S

53



CHUONG 3:
THIET KE MANG PIEN CAO AP CHO CONG TY CO PHAN
PIEN CO HAI PHONG
3.1. PAT VAN PE

Viéc lua chon so dd cung cép dién anh huong rat 16n dén cac chi tiéu
kinh té va ki thuét cua hé théng.Mét so dd cung cép dién duogc coi la hop ly
phai thoa min nhimg yéu ciu co ban sau:

1. Pam bao cac chi tiéu vé mat ki thuat.

2. Pam bao d6 tin cdy cung cap dién

3. An toan d6i véi ngudi va thiét bi

4. Thuan loi va dé dang trong thao tac van hanh va linh hoat trong
xtr ly su cb.

5. Dé dang phat trién dé dap ing nhu cau ting trudng cua phu tai
dién.

6. Dam bao cac chi tiéu vé mat kinh te.

Trinh tu tinh todn thiét ké mang dién cao dp cho nha mdy gom cdc buée sau:
1. Vach cac phuong an cung cép dién
2. Lua chon vj tri, s6 luong, dung luong cua cac tram bién ap va
Iira chon chuing loai, tiét dién cac duong day cho cac phuong an.
3. Tinh toan kinh té ki thuat dé lya chon phuong an hop ly.
4. Thiét ké chi tiét phuong an duoc chon.
Dé c6 cac phuong an cung cap dién cu thé thi can lwa chon cap dién ap
truyén tai dién tir hé thong vé nha may.
Cép dién ap truyén tai tir hé théng vé nha may duoc xac dinh dya vao

biéu thirc thuc nghiém sau :

U= [P(0.1+0.015V1 , [KV]
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Trong do :
P — cong suét tinh todn cta nha may (kW)
L — khoang cach tir tram bién ap khu vuc vé& nha may (km)

Cép dién ap hop 1y dé truyén tai dién ning vé nha may 1 :

U= H||'2401.5( 0.1+ 0.015V2) =17.06 KV

Khoang céach tir tram bién ap khu vuc vé nha may L=2km
Tir két qua tinh toan, ta chon cip dién ap trung ap 35 kV tir hé théng
dién cap cho cong ty
3.1.1. Xac dinh s6 lwong va dung lwong tram bién ap cho cong ty
Viéc Iyra chon cac tram bién 4p phai dya trén nguyén tic sau:
e Vi tri dat tram bién ap phai thoa man céc yéu cau
+ Gan tdm phu tai: Giam van dé dau tu va ton that trén dudng day.
+ Thudn tién cho van chuyén, lip dit, quan li va van hanh stra chita.
+ An toan va kinh té.
e S6 luong may bién 4p c6 trong tram bién ap duoc lya chon cin ctr vao:
+Yéu cau cung cép dién cua phu tai (loai 1, loai 2 hay loai 3)
+Yéu cau van chuyén va lap dit
+ Ché d6 lam viéc cua phu tai.

e Trong moi truong hop tram bién ap chi dit 1 may bién ap s& 1a kinh té
va thuan 1gi cho viéc van hanh, nhung d0 tin cay khong cao. Céac tram cung
cép cho ho loai 1 dat 2 may bién ap, ho loai 3 chi dat 1 may bién ap.

» Cian cr vao vi tri tinh chét, cac sb liéu tinh toan thu thap , xac dinh ta

st dung 5 tram bién ap phuc vu viéc cung cap dién cho cong ty nhu sau:

Tram By (TBATG)cap dién cho toan cong ty
Tram B, cép dién cho khu vuc nha hanh chinh

Tram B, cip dién cho phan xudng nhwa va lap rap

Tram B; cp dién cho phan xudng co khi
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- Tram B, cip dién cho phan xudng 10ng cong nghiép

> Dung luong tram bién 4p duoc chon theo diéu kién:

St
nk,

n'khc'sde 2 Stt hay Sde =

C

va kiém tra theo diéu kién su c6 1 may bién &p (trong tram c6 nhiéu hon

1 may bién ap):

Trong do:
n
K hc

gtsc

ttsc

(N =D)-Kpe-Ky-S s = Sse

:S6 may bién ap c6 trong mot tram bién ap.

‘Hé s6 hiéu chinh theo nhiét d6 méi truong.Chon loai may
bién ap do ABB san xuét tai Viét Nam nén khéng can phai
hiéu chinh nhiét d9, k. =1.

‘Hé sb qua tai su cd; ke =1.4 vO1 tram bién ap dat ngoai
tro1 va k, =1.3 voi tram bién 4p dit trong nha néu thoa
mén diéu kién may bién 4p van hanh qua tai khéng qua 5
ngay dém, thoi gian qua tai trong mot ngay dém khong
vuot qua 6h va truée khi qua tai may bién ap van hanh véi
hé sb qua tai <0,93.

:Cong suat tinh toan su c¢b. Khi su ¢b mot may bién ap c6
thé loai bé mot sé phu tai khong quan trong dé giam nhe
dung luong ciia cac may bién ap, nhd vy c6 thé giam nhe
duoc von dau tu va ton that cta tram trong trang thai 1am
viéc binh thuong. Gia thiét trong cac ho loai I ¢6 30% la

phu tai loai IIl nén S, =0.7S,,.

Dédng thoi ciing can cha y khi chon méy bién 4p nén chon cung chung

loai ciia mOt nha san xuat
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 Chon s6 may va céng suat may bién 4p trung gian

Trong phan xudng 16ng cong nghiép ciia cong ty dién co Hai Phong co

day truyén phun son ban ty dong va c6 nhiéu khau rat quan trong trong qua

trinh sdn xuat,do vay viéc cung cap di¢n cho phan xudng nay phai lién,tin

cdy.Do d6 phan xuong nay duoc xép vao ho tiéu thy loai I.Phan xwong nhua

va lép rap thudc loai II ,khu vuc nha hanh chinh thudc loai III Tuy nhién trong

nha may thi cac ho tiéu thy dién loai II van chiém nhiéu nhét.Vi vay cong ty

dugc xép vao ho tiéu thy loai II.

Vi tinh chat va quy moé cia nha may cting nhu viéc dam bao cung cap

dién mot cach lién tuc va tin cay.Cho nén ta chon tram bién 4p trung gian gém

hai may:

Cong sudt cua may dwoc lywa chon nhw sau:

3596.67
SimB > Su =
2
S, . Su_ 39% 67
B =147 14

= 1798.33 (KVA)

= 2568.57 (KVA)

Chon 2 may bién 4p trung gian do cong ty thiét bi dién Péng Anh ché

tao c6 S = 3200kVA cd céc thong sb sau:

) Udm Ton hao(kw)
. So Sam (
Loai may Cao | Ha Un% | 1,%
lurong Kva) ] ) AP, APy
ap | ap
3200-35/6.3 2 3200 35 | 6.3 3.9 25 0.8 7

Do sir dung bién ap duoc san xuat & Viét Nam do vay ta khong phai

hiéu chinh nhiét dog,
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e Chon tram bién ap phan xuéng:
Céc tram B2, B3, B4 cip dién cho cac phan xudng san xuat chinh va dam bao
cung cap dién lien tyc, tin cdy ta can dit 2 may bién ap.Tram B1 thudc loai 3
chi can dat 1 may
Tram bién ap By:

S, >188.75 kVA

Chon 1 may bién ap 200 kVA ctia ABB san xuét tai Viét Nam khong phai

hiéu chinh theo diéu kién nhiét do

Tram bién 4p B2
Smp > %= % = 677.14 (kVA)

— 14
Chon 2 may bién ap 800kva cia ABB san xuit tai Viét Nam khong
phai hiéu chinh theo nhiét do.

Tram bién 4p B3
S 1053 .1
S = = =752.21 (kVA
wB =147 14 (kVA)

Chon 2 may bién ap 800kva cia ABB san xuit tai Viét Nam khong
phai hi€u chinh theo nhiét do.

Tram bién ap B4
S 1826 .96
S * = =1304.97 (kVA
B =747 14 (kVA)

Vay chon 2 may bién ap tiéu chuan S,,, =1600 kVA do nha may ché tao
thiét bi dién Pong Anh — Ha Noi ché tao.
3.2.PHUONG AN CUNG CAP PIEN CHO CAC TRAM BIEN AP
PHAN XUONG.
3.2.1.Céc phwong an cung cip dién cho cic tram bién ap phan xwéng.
3.2.1.1.Phwong 4n sir dung so d0 din sau.

Pua duong day trung ap 22kV hodc 35 kV vao sdu trong nha may dén

tan cac tram bién ap phan xudng. Nho dua truc ti€ép dién cao ap vao tram bién
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ap phan xudng nén giam dugc von dau tu tram bién ap trung gian hodc tram
phan phbi trung tdm, giam duoc ton that va nang cao dugc nang luc truyén tai
ctia mang. Tuy nhién, nhuoc diém cia so d6 nay 1a dé tin cdy cung cap dién
khéng cao, cac thiét bi sir dung trong so do gia thanh dét va yéu cau trinh do
van hanh phai rat cao, né chi phtl hop véi cac nha may cé phu tai rat 16n va
cac phan xudng san xuat nam tip trung gan nhau nén & day, ta khong xét
phuong an nay.

3.2.1.2.Phuong 4n sir dung tram bién ap trung gian.

Nguén 22kV hodc 35 kV tir hé thong vé qua tram bién &p trung gian
duoc ha xubng dién 4p 6.3kV dé cung cap cho cac tram bién ap khu vuc. Nho
véy, s& giam duoc vén dau tu cho mang dién cao 4p cua nha may ciing nhu
cac tram bién ap phan xuong, van hanh thuan lgi hon va do tin cay cung cép
dién cao hon. Song phai dau tu xay dung céc tram bién ap trung gian lam gia
tang t6n thit trong mang cao ap. Nén st dung phuong an nay vi nha may 1a
hé loai I nén tram bién ap trung gian phai dat 2 may bién ap.
3.2.1.3. Phuong an sir dung tram phén phoi trung tim.

Pién ning tir hé théng cung cip cho tram bién 4p phan xudng thong
qua tram phan phdi trung tim. Nho vy, ma viéc quan li va van hanh mang
dién cao 4p nha may s& thuan loi hon,ton thit trong mang giam, do tin cdy
cung cap dién duoc gia tang, song vén dau tu cho mang dién ciing 16n. Trong
thuc té, day 1a phuong 4n thudng duoc dung khi dién 4p ngudn khoéng cao
(U <35kV), cong sudt cac phan xudng tuong doi 16n.
3.2.2.X4c dinh vi tri dit tram bién 4p trung gian, tram phén phoi trung
tam cua nha may.

Vi tri tt nhat dé dat tram bién ap trung gian hodc tram phan phéi trung
tdm chinh 1a tam phu tai dién ctia nha may.

Theo tinh todn & chuong II ta da xac dinh dugc tdm phu tai dién cta

nha may 1a diém M( 6.62 ; 13.23)
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3.2.3.Lwa chon cic phwong an ndi diy mang cao 4p.

Céc chi tiéu kinh té ky thuat cua mang dién phu thudc rat nhiéu vao so do
ctia nd. Vi vay céac so do cung cap dién phai c6 chi phi nhé nhat, dam bao do
tin cdy cung cip dién can thiét va chat lugng dién ning yéu cau cua cac hd
tiéu thy, an toan trong van hanh kha ning phat trién trong tuong lai va tiép
nhan cac phu tai maéi.

Ta d¢ xuat 2 kiéu so do nodi dién chinh nhu sau:

Phwong dan 1:
Céac tram bién ap B;1; B, ; Bs; By 1§y dién truc tiép tu TPPTT

4 Tir hé thong dén

2XLPE(3.50)

T
I

i
(A
1 \\ 1XLPE(3.16)
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Phwong dn 2. Céc tram bién 4p xa tram phan phdi trung tam duogc iy dién

thong qua cac tram & gan tram PPTT

Tir hé thong dén

1 2XLPE(3.25)

Hinh 3.1: Hai phuong an mang cao ap nha may

Tram bién 4p trung tAm cua cong ty s& dugc 1dy dién tir hé théng bang
duong day trén khong, day nhom 161 thép, 10 kép.

Pé dam bao an toan, dam bao khong gian va my quan cho nha may mang
cao ap dugc dung cap ngam. Tir tram PPTT dén cac tram bién ap phan xudng
B, B3, B4 dung cap 16 kép, dén tram By, dung cap 16 don.

3.2.4. Tinh to4n so sanh chi tiéu kinh té k§ thuit cho 2 phwong 4n

e Phuong anl
Chon cap tir tram PPTT dén céac tram bién 4p phan xudng dugc dung cap
ddng 6,3 kV, 3 1i cach dién XLPE dai thép vo PVC.

V6i cap dong va Tpax = 4500 h, tra bang duoc Ji¢ = 3,1 A/mm?,
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Chon cap tur tram PPTT t61 B,

Imax = = = 22875 =17.29 (A)

Ugm*y3  3x6.3

E= Imax - 17.29 -5 58 ( mmz)

Tir 3.1

Chon céap dong , tra bang 2.10 [trang 31- TL1]
Chon céap dong 3 16i , cach dién XLPE, dai thép vo PVC do hing
FURUKAWA ché tao c6 F =16 ;I = 110A > l = 17.29 A
Kiém tra diéu kién phat nong sy cb:

0.93.1,, =0.93x110 =102.3A> I _ =21, =2x17.29 =34.58 A

Vay cap da chon thoa man diéu kién phat nong
= Chon cap tir tram PPTT t6i B,

lnax = ———= = ——o_ = 43.44( A)

L’deZ‘.3 6.3x24 3

Sy “z"“‘ =14.01 (mm?)

Jrt 1

Chon cap dong , tra bang 2.10 [trang 31- TL1]

Chon cap déng 3 161, cach dién XLPE, dai thép vo PVC do hang
FURUKAWA ché tao ¢6 F =25 ; Igp = 140A > |y

Kiém tra diéu kién phat nong su cb:

0.93.1,, = 0.93x140 =130.2A> I, = 2.1, = 2x 43.44 = 86.88 A

Vay cép da chon thoa man diéu kién phat nong.

= Chon cap tir tram PPTT t6i Bs

Imax: = = 1353'15:48.25(16\)

Udm®=2va 6.3%2y

E= Imax — 43.25 —15.56 ( mmz)

_,lrll:r 3.1
Chon cap dong , tra bang 2.10 [trang 31- TL1]
Chon cap déng 3 161, cach dién XLPE, dai thép vé PVC do hang
FURUKAWA ché tao ¢6 F =25 ; I, =140A > |y,

Kiém tra di€u kién phat nong sy co:
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0.93.1,, =0.93x140 =130.2A> | =21, =2x48.25=96.5A

Vay cap da chon thoa man diéu kién phat nong

= Chon cép tir tram PPTT t6i B,

I = ———= = 2o — 8371 (A)

Ugm*2v3 8.3x2+/3

_ Imax _ 83.71

F= =27(mm?)

Tt 3.1
Chon cap dong , tra bang 2.10 [trang 31- TL1]

Chon céap dong 3 161 , cach dién XLPE, dai thép vo PVC do hing
FURUKAWA ché tao c6 F = 50; I, =200A> I

Kiém tra diéu kién phat nong su cb:

0.93.1,, =0.93x200 =186 A> I, = 2.l . =2x83.71 =167.42 A

Vay cap da chon thoa man diéu kién phat nong

= Ton that cdng suat tac dung:
AP=35_ R.10° (kW)
G R

Trong do:
S: Cong suat truyén tai (kVA)
U: Dién ap truyén tai (kV)
R: Dién tr¢ tdc dung (Q)
Tén that trén doan cap tir tram PPTT dén tram By: cap c6 r, = 1,15 Q/km,
L=80m—>R=r,.1=1,15.0,080= 0,092 (Q)

AP = 18§'7f .0,092 . 10°® = 0.083 (KW)

Tinh twong tu cho cac tuyén cap khac:
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Bang 3.1. Bang lwa chon cdap cho phwong dn 1

, Gia (10° s
Pwong cap F(mm | L(m) Tién (10° d/m)
d/m)
PPTT - B, 16 80 50 4000
PPTT - B, 25 40 75 3000
PPTT — B 25 30 75 2250
PPTT - B, 50 40 150 6000
Téng K.= 15250.10°d

Bdng 3.2. Bdng tinh toan AP cho phwong dn 1

Dudng F(mm? | L (m) fo R (Q) o AP (kW)
cap (€/km) (KVA)
PPTT-B,| 16 80 1,15 | 0.092 [188.75 | 0.083
PPTT-B,| 25 40 0.727 | 0.014 | 948 0.658
PPTT-B;| 25 40 0.727 0.03 | 1053.1 | 0.838
PPTT-B,| 50 40 0.378 | 0.015 [1826.96| 1.261
Tong AP=2.84
¥ P=2.84 kW

Tmax=4500h ; T =3000 h

Lay ay, = 0.1;

C=750 d/kwh
AA =AP.1

K :von dau tu

dic = 0.2

Ap dung cong thirc(2.24) [ TL1]
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Z=( ay tac )K+CcAA
=( 0.1 +0.2) x15250000 +750 x2.84:x3000

= 10965000 d

Phwong dan 2

Cac tram bién 4p ¢ xa tram trung tdm thi 1ay ngudn tir cac tram gan

TPPTT

B, 14y ngudn tir tram B,

B, ldy ngudn tir tram B

Tinh toan twong nhu phuong an 1 ta c6 két qua duoc tong hop trong

bang sau:
Bang 3.3. Bang lwa chon cap cho phwong dn 2
Puong cap F(mm? | L(m) Gia (10" Tién (10° d/m)
d/m)
PPTT — B3 50 40 150 6000
B; — By 50 30 150 4500
PPTT - B, 25 40 75 3000
B, —B; 16 60 50 3000
Tong K, =16500000 d
Bdng 3.4. Bdang tinh toan AP cho phwong dn 2
Puong cap | F (mm?) | L(m) |r, (Q/km)| R(Q) S| ap (KW)
(kVA)
PPTT — B3 50 40 0,378 0.015 | 2880.06 | 3.135
B;— By 50 30 0.378 0.011 | 1826.96 | 0.925
PPTT - B, 25 40 0.727 0.03 | 1136.75| 0.977
B, - B; 16 60 1.15 0.07 188.75 0.063
Tong 2 P=51
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Tmax= 4500h ; T = 3000h
Lay ay, =0.1;a,=0.2

C=750 d/kwh
AA =AP.1

K :von dau tu

Ap dung cong thirc(2.24) [ TL1]
Z=( ay t+ae )K+CcAA
=( 0.1+0.2) x 16500000+750 x5.1x3000

=16425000d

Bing 3.5.— Tong hop chi tiéu kinh té - kj thugt ciia cdc phwong an.

Phuong 4n K; .10° AA; (KWh) Z; 10°
1 15250.10°d 15300 10965.10° d
2 16500.10° @ 8520 16425.10° d

Theo bang trén ta thay:Xét vé mat kinh té thi phwong an 1 ¢6 chi phi tinh

toan hang nim (Z) 1a nho nhat.

Xét vé miat ki thuat thi phuong an 1 ¢6 ton that dién nang hang nam bé nhét.

Xét vé mit quan 1y van hanh thi phuong 4n 1 c¢6 so d6 tia nén thuan loi cho

van hanh va stra chira.

Vay chon phuong an 1 1am phuong an toi wu ctia mang cao 4p.

3.3. THIET KE CHI TIET CHO PHUONG AN PUQC CHON

3.3.1. Chon diy din tir tram bién ap khu vuc ciia hé thong dién vé tram
bién ap trung gian

Puong day cip dién tir hé théng vé tram BATG cta nha may bang dudng

day trén khong loai AC
Tra bang v6i day dan AC va Tma = 4500h duge I = 1,1 (A/mm?)

Ta co:
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_  Sum _ 359%.67

| = =29.66 (A
MM o f3U,  243.35 ()
lu — 2966 _ .

Fi= o= = 50 =26.97 (mm)

Chon day nhom 15i thép tiét dién 35 mm?, ky hiéu AC — 35 ¢6 I, = 165 (A)
Kiém tra sy cb khi duat 1 day:
|, =21

tmax = 2% 29.66 =59.32 A<, =165 x0.9=153.45 A

Day dan di chon thda man diéu kién su cb.

Kiém tra day dan di chon theo diéu kién ton that dién ap, vi tiét dién day
da chon vuot cap cho sy gia ting cta phu tai trong twong lai nén khong can
kiém tra theo AU.

= Chon cép tir tram bién ap trung gian vé tram PPTT

Dong dién tinh toan chay trén mdi day dan:

Sem _ 3596.67

e = = =164.8A
T 243U, 2x4/3x6.3
Tiét dién kinh té:
| )
F.. :M:@:%.m mm?®
Jie 3.1

Chon3 cap dong 1 15i tiét dién 70 mm® , 6 - 10 Kv cach dién XLPE, dai thép
vo PVC do hang ALCATEL ché tao, méi day cap co I, 12 299 A
Kiém tra khi su ¢ dut 1 day:

le = 2.0y = 2x164.8=329.6 A< I, =3x299 =897 A

Day dan da chon thoa mén diéu kién sy c.
Do khoéang céch tir tram bién ap khu vuc vé tram bién ap trung gian cua nha
may 13 ngan do vay khong can tinh ton that dién ap.
Vay chon cap 3PVC( 1x70) — 6,3Kv
3.3.2.Lwa chon so' d6 tram PPTT va may cit

Cong ty dién co Hai Phong thude hd ti€u thu loai II do vay chon dung
so 0 mot hé théng thanh gép phan doan cho tram PPTT. Tai mdi tuyén day
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vao ra thanh goép va lién lac giira hai phan doan thanh gop déu dung may cit
hop bo . Pé bao vé chdng sét truyén tir bén ngoai vao tram dit chong sét van
trén mdi phan doan thanh gop. Pit trén modi phan doan thanh gép mot may
bién 4p do ludong ba pha nim tru c6 cudn tam giac hé béo tram dat mot pha
trén cap 35 kV

Qua céc tinh toan lya chon cac phuong 4n t6i vu thi ta nhan thiy cong
ty nhan dién tir 2 may bién ap théng qua may cit hop bd phia 6.3 Kv ¢ dau
mbi day cap.

Chon dung cac ti hop bd ctia hang SIEMENS may cat loai 8DC11,
cach dién bang khi SF6, khong can bao tri . Hé thong thanh gop trong ti hop
b0 c6 dong dinh mure 1a ;= 1250A,cach dién bﬁng khi SF6,khong can bao tri

Diéu kién chon va kiém tra:

bién ap dinh mac, kV: Ugnmvic > Ugmm

Dong dién lau dai dinh muc, A: Lgnmc >1250

Dong dién cat dinh murc, KA: Iymci > In

Dong dién 6n dinh dong, KA: Tgng > Ik

2 . . t
Dong 6n dinh nhiét: tgm > L, . [—

dm.nh
Cac may cat ndi vao thanh cai 6,3 kV chon cung mot loai SFg, ky hi¢u
8DC11 do SIEMENS ché tao c6 bang thong sd sau:
Bing 3.6: Thong sb k¥ thuat ta dau vao 8DC11
Loai Uam (KV) lam (A) lamc (KA) ia (KA)

8DC11 7,2 1250 25 63

3.3.3.Tinh toan ngin mach.
3.3.3.1. Muc dich tinh to4n ngin mach.
e Muc dich tinh ngén mach 1a dé chon va kiém tra céc thiét bi dong cit,

bao vé.
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e L.ya chon va lép dat thanh cai trong tram bién ap.

e Do tinh toan dé chon thiét bi khong doi hoi 6 chinh xac cao nén co thé
dung nhitng phuong phap gan ding va ta c6 mot sd gia thiét sau:

oCho phép tinh gan ding dién khang hé théng qua cong suit cit ngan
mach ctia may cit dau ngudn vi khong biét cdu trac cia hé thong.

oKhi 1ap so d6 tinh toan ta bo qua nhitng phan tir ma dong ngin mach
khéng chay qua cc phan tir c6 dién khang khong anh hudng dang ké nhu
may cit, dao cach ly, aptomat,. ..

oMang cao ap c6 thé tinh hodc khong tinh dén dién tré tac dung (mang
co U, >>1000 V c6 X >> R nén thuong bo qua R). cac hé théng cung céap
dién & xa ngudn va cong suét 1a nho so véi hé thong dién qudc gia, mang dién
tinh toan 1a mang hé, mot ngudn cung cép cho phép tinh toan ngan mach don
gian truc tiép trong hé théng c6 tén. Vi khong biét cau triic ctia hé thong dién
ta tinh gan dung dién khang hé thong qua cong suat cit ngin mach cta may
cit dau ngudn.

oMang ha 4p thi dién tro tac dung c6 anh hudng dang ké téi gia tri dong
ngan mach, néu bo qua trong tinh toan gip phai sai s6 16n dan dén chon thiét
bi khong chinh xac. Khi tinh ngan mach ha ap co thé coi gan dung tram bién
ap 1a nguodn.
3.3.3.2.Chon diém ngin mach va tinh cac thong so so’ do.
3.3.3.2.1. Chon diém tinh ngan mach.

Dé chon khi cu dién cho cip 35kV, ta can tinh cho diém ngan mach N,
tai thanh cai tram bién 4p trung gian 35/10kV dé kiém tra may cat va thanh
gop o day ta lay S, =S, cua may cat dau nguon.

e Dé chon khi cu dién cho cép 6.3k V:
o Phia ha ap ctia tram bién 4p trung gian can tinh diém ngan mach N, tai
thanh cai 6.3kV cua tram dé kiém tra mdy cét, thanh gop.

o Phia cao &p tram bién 4p khu vyc, can tinh cho diém ngan mach N3 dé
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chon va kiém tra cap, ti cao ap cac tram.
e Can tinh diém N, trén thanh cai 0.4kV dé kiém tra ti ha ap tong cua
tram.

3.3.2.2.2. Tinh toan céc thdng sb so dd.

So dd nguyén ly:
N1
N2 s .
} ooV — ]
H C ODES
MC MC BATG  MC MC Cip —mC BAKV
So dd thay thé

N1 N2 N3 N4

X Zo Zoato Zc ? y 2
HTe—__ 1} I I I

< Tinh dién khang hé théng:

UZ
Xy ==L
HT SN

Trong d6 S, 13 cong suat ngan mach cua may cat dau duong day trén

khong (PDK) S, =S, =~3U, 1,
U.p=1.05 Ugn = 1.05%35 = 36.75 ~ 37 V

Vay ta co:

2 2
X, oow 37 =0.717Q
J3U,,. 1, ~/3x35x3L5 wem

m

% DPuong day trén khong
Loai day PVC (3% 35) c0 r, =0.33Q/km, x, =0.413 Q/km,
| = 2000m .Vay:
Rp :lro.l zlx 0.33x2=0.33Q
2 2

X, =%x0.l =%x0.413x2=0.413Q
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% May bién ap trung gian (BATG):
May bién ap trung gian c6 :

S, =3200 KVA U, =35kV; AP, =25kW; u,%=7.0%

Tinh Rgva Xg quy ddi vé phia 6,3
1 APU2Z . 1 25x63?
sre) =5 g7 =

kv: a
1 u% U2 1170 6.3

X = _
%47 =500 s, 2 100 3200

x10° =48.4x107° Q

x10° =0.434Q

% Cac duong cap 6.3kV:
Cap tir tram PPTT dén By ¢6 cac thong sb sau:
r, =1.15 Q/km, x, =0.128 Q/km, | =80m.

Vay ta co:

R, = % r, | =%><1.15>< 0.08=0.046 Q)

X =%x0.l =%><0.128><0.08:5.12><1o-3 Q

Cac duong cap khéc tinh tuong tu, két qua ghi trong bang sau:

Bing 3.7. Két qud tinh thong sé dwong day khong va dwong ddy cdp

F Xo ro
Puong cap () L (m) @k | (@ikm) Rc (Q) | Xc ()
PPTT — B, 16 80 0,128 1,15 0.046 | 0.00512
PPTT - B, 25 40 0.118 0.727 0.015 0.0024
PPTT-B, | 25 | 40 | 0118 | 0727 | 0.015 | 00022
PPTT - B, 50 40 0.108 0.378 | 0.0076 | 0.0022
BATG - 70 100 0,413 0,33 0.0165 | 0.02065
PPTT

% Tram bién &p tung khu vuc
Tram By: loai may 1x200kVA co
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U. =6.3kV,
Tinh Tinh Rgva Xg quy dbi vé phia 0.4kV:
1 APUZ

B(BAPX) — E x

XB(BAPX) =

s2 2
1 uN%Xugm ~

U, =0.4kV; AP, =3.45 kW;

1 3.45x0.4?
_ 1 2oxUa

2002

4 047

— X =—Xx X
27100~ S22 100 200

u,%=14

x10° =6.9x107%Q

Céc

x10° =0.08x10°Q

may bién 4p khéc tinh toan tuong tu ta c6 két qua trong bang sau:

May bién 4p (lf\j“A) (ﬁ\F/J\?) Uw | Re(@ | Xe(@)
B, 200 3.45 4 6,9.10° | 0,08.10°
B, 800 10.5 5 1,31.10° | 6,25.10°
B; 800 10.5 5 1,31.10° | 6,25.10°
B, 1600 16.0 6.5 0,5.10° | 2,03.10°

Bing 3.8. Két qud tinh théng sé mdy bién dp cdc tram bién dp phin xwéng.
3.3.3.2.3. Tinh to4n ngan mach.
X Ng:fm mach tai diém Nj:

So dd thay thé:

Xur Zo ?
HTe—} -

Ta co:

I — Utb35
N1 \/§_ZZl

221:\/R|§ +«HT +XDE

37
V3x,/0.332 + €.717+0.413
i =v2x1.8x 1, =+/2x1.8x18.15=46.20 kA

=18.15kA

Ilelleloo

¢ Ngan mach tai diém N,:

N1 N2
Xur Zo Zentc
HTe— |} I I
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Thong sb cac phan tir phia 35kV quy d6i vé phia 10kV:
2 2
RlzRDx(EEJ =033x(§§] =10.6x107° Q
35 35

2 2
X, = &y +X . X (%) = €.413+0.717 X (%) =0.0366 Q

Ry, = Ry + Rggare) =10.6x107° +48.4x107° = 0.059 Q
Xy; = X; + X ggare) = 0.0366+0.434 = 0.4706 ©
3 1.05x6.3
~ /3x+/0.0592 + 0.4706°
i, =v2x1.8x1,, =/2x1.8x8.05=20.5kA

_IN2=|co

=8.05 kA

IN2

% Ngan mach tai diém Nj:

So d6 thay thé:
N1 N2 N3
Xiir Zo Zoato Z ?
HTe— | L L I

Tinh 1, cho tuyén c4p TBATG — B,.

R, =R, + R, =0.059+0.046 = 0.105Q
X, = Xy, + X =0.4706+0.00512 = 0.4757 Q)
B 1.05% 6.3
~ J3x+/0.105? +0.47572
i =v2x1.8x 1, =+/2x1.8x7.84=19.96 KA

Tinh twong tu cho céc tuyén cap con lai ta ¢ bang sau:

=7.84kA

IN3:IN3:Ioo

Dlém ngén Rc Xc st X 3 I N3 ixk3

mach Q Q Q Q kA kA
TGcaoap B, | 0.015 0.0024 0.074 | 0.4730 7.98 20.30
TGcaoap B; | 0.015 0.0022 0.074 | 0.4728 7.98 20.31
TGcaoap B, |0.0076 | 0.0022 0.0666 | 0.4728 7.99 20.36

3.3.4. Lua chon thiét bi dién va kiém tra cac thiét bi dién.

3.3.4.1.Tram bién 4p trung gian.

3.3.4.1.1. Lya chon va kiém tra may cit ciia tram bién ap trung gian.

biéu kién chon va kiém tra:

73




e Di¢n dp dinh mtrc, kV

" UdeC ZUdmmang

e Dong dién lau dai dinh muc, A S e = g
e Dong dién cét dinh muc, kA o - I
e Dong 6n dinh dong, kA o -3
N A g ‘A . to
e Dong 6n dinh nhiét, kA o PO : .
dmnh

< Chon may cat cap trén khong 35kV:
Chon may tu may cat 8DCI11 ,35 Kv do SIMENS ché tao c6 cac

thong s6 nhu sau:

Loai ’méy Cach S6 lugng U dmsrc e | imcat g

cat dién kV A kA kKA

8DC11 SF6 2 1.2 1250 25 63
Kiém tra:

e Dién ap dinh muc, kV " U, e =12kV >U =6.3kV

dmmang
e Dong dién lau dai dinh mirc, A

3596 .67
\/éx 6.3

e Dong dién cét dinh murc, kA S

e =1250 A> 1, =1.4x = 461 .45 A

= 40 KA> 1, =8.05 kA

dmcat
e Dong on dinh dong, kA D iy =110 KA>1i,,, =20.5kA
May cit c6 dong dién dinh mirc 1, >1000 A nén khong phai kiém tra

dong dién 6n dinh nhiét.

% Chon may cat hop bo cip 6.3kV:

Céac may cat ndi vao thanh cai 6.3kV chon cung loai may cat SFs do

SIEMENS ché tao c6 cac thong s6 nhu sau:

Céchdién

Sbluong

U amMC

kV

I amMC

A

I dmcat

A

Iodd

8DC11

SF6

7

7.2

1250

25

63
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Kiém tra:

e Dién ap dinh muc, kV t U =12kvV2U,, . =63kV
e Dong dién lau dai dinh murc, A
| =1250 Ax 1, =14x 2057 _ 41 45 A
J3x6.3
e Dong dién cét dinh murc, kA 1, . =40 kA>1,, =8.05 kA
e Dong 6n dinh dong, kA " g =110 KA>i,,, =20.5kA

May cét c6 dong dién dinh mirc 1, >1000 A nén khong phai kiém tra

dong dién 6n dinh nhiét.
3.3.4.1.2. Chon va kiém tra BU.

May bién dién ap, ky hiéu BU hay TU la mdy bién ap do luong dung dé
bién d6i dién ap tir mot tri s6 ndo d6 (thudng U >1000v ) xudng100v hoic
1003V cap dién cho do ludng, tin hiéu va bao vé.

Trén md phan doan ciia thanh gop ta sir dung mot mat bién dién ap BU.
BU duoc chon theo diéu kién sau:

e Dié¢n ap.

So d6 dau day, kiéu may.

Cép chinh x4c.

Cong suat dinh murc.
% Chon va kiém tra BU phia 6.3kV:
Chon BU loai 4MS32, kiéu hinh tru do SIEMENS ché tao c6 cac thong sb

nhu sau:
Kiéu loai 4MS32
U, kV 12
U chiju dung tan so6 cong nghiép 1°, kV 28
U chiu dung xung 1.2/50.s, kV 75
Ui KV 12,12/43
U,, kv 100,100 /+/3, 100/3
Tai dinh mic, VA 400
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% Chon va kiém tra BU phia 35kV:

Chon BU loai 4MS36, kicu hinh tru do 4MS36
SIEMENS ché tao c6 cac thong s6 nhu sau:

Kiéu loai

U, kv 36

U chju dung tan sé cong nghiép 1”7, kV 70

U chiu dung xung 1.2/50.s, kV 170

U, kV 35, 35/+/3
U,,,, kv 100,100 /+/3, 100/3
Téi dinh mic, VA 400

3.3.4.1.3. Chon va kiém tra BIL.
May bién dong dién, ky hiéu BI hay TI 1a may bién ap do ludng dung
dé bién doi dong dién tir mot trj 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:
e Dbién ap dinhmuc: v, , >U

dmmang

e So db dau day, kiéu may.
e Dong dién dinh muc: 1, > 1,
% Chon BI cho duong day trén khong tir hé théng vé:

Ko -Samuss  1.3% 3200

| = -
il V3x35 J3x35 )
Chon Bl loai 4MA76 do SIEMENS ché tao c6 cac thong s6 nhu sau:

=739 A

Kiéu loai 4MAT6
U, kV 36

U chiu dyng tan s6 cong nghiép 1°, kV 70

U chiu dung xung 1.2/50.s, kV 170
L, A 20-2000
Lys A 5

oga mietzs s KA 80
fodg.aomg + KA 120
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% Chon BI cho téng sau mdy bién ap trung gian phia dau ra thanh cai
6.3kV

I _ kqtsc 'SdeBA _ 13X 3200
w310 J3x6.3

Chon BI loai 4MA72 do SIEMENS ché tao c6 cac thong s nhu sau:

=381.23 A

Kiéu loai 4MAT2
U, kv 12

U chiu dyng tan so6 cong nghiép 1°, kV 28

U chiu dung xung 1.2/50.s, kV 75
i A 20-2500
I, A 5

logg nietzs s KA 80
fodg.domg » KA 120

¢ Chon BI cho cac mang cap:
Khi su c¢b, may bién ap c6 thé bi qua tai 30%, BI dugc chon theo dong
cudng birc qua may bién ap cd céng suit 16n nhat trong mang 1a
560kVA.

| _ kqtsc'Sd‘mMBA _ 1.3x560
dmBI \/§U . \/§ % 1 0

Chon BI loai 4MA72 do SIEMENS ché tao c6 cac thong sé nhu sau:

=42.03 A

Kiéu loai 4MAT2
U, kv 12

U chiu dung tan s6 cong nghiép 1°, kV 28

U chiu dung xung 1.2/50.s, kV 75
L A 20-2500
Lo A 5

fodd nhietss» KA 80
odd.aomg » KA 120
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3.3.4.1.4. Chon chdng sét van.

Chéng sét van 13 mot thiét bj c6 nhiém vu chng sét danh tir duong day
trén khong truyén vao tram bién 4p. Vi dién 4p dinh muc thi dién trd cta
chdng sét c6 ti tri s6 vo cung 1on khong cho dong dién di qua, khi c6 dién ap
sét thi dién tro c6 gia tri rat nho, chong sét van s& thao dong dién sét xudng
dat.

e Chon chdng sét van cho cap dién ap 35kV: chon chdng sét van do hang
COOPER (My) ché tao loai AZLP501B30, loai gia d& ngang.
e Chon chéng sét van cho cip dién ap 6.3kV: chon chéng sét van do hang
COOPER (M¥) ché tao loai AZLP501B10, loai gia do ngang.
3.3.4.1.5. Chon va kiém tra thanh dan, thanh gop.
Chon loai bang dong cung.
% Chon thanh dan theo diéu kién phat néng 1au dai cho phép:
Kykydgp = 1oy
Thanh dan dit nam ngang : k, = 0.95

k, : hé sb hiéu chinh theo nhiét do

0., = 70°C - nhiét do cho phép lon nhat khi 1am viéc binh thudng.
0, = 25°C - nhiét dg trung binh mo1 truong.
0, = 35°C - nhi¢t do cuc dai moi trudong.

Vay ta co k, =0.88

Chon I, theo diéu kién qua tai cia may bién ap:

|- 14xS, ;
ch \/§U .
1.4xS, . 1.4 %3200
cp > =
ki.k,U,, 0.95x0.88x+/3x6.3

=491.1A

Chon thanh dan bing dong tiét dién 50 x 5, c6 dong I, = 2225 A
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¢ Kiém tra diéu kién 6n dinh dong:
5. >0,

cp —

Luc tinh toan do tdc dung cua dong di¢n ngén mach:

=F, =1.76x10° x - x i3 = kG
a

Trong do:
| =100 cm - khoang céach gifra cac str.
a =50cm - khoang cach gitra cic pha.
i, - dong dién ngan mach xung kich 3 pha, A
Ta co:
I, =5.45KkA

F, =176 x10® x%x €45 2 =1.04.10 °kG

Monen uon:

_Fl  1.04.107° x100
10 10

M =1.04.10"° kG.cm

Ung suit tinh toan khi thanh dan d3t nam:

Sy M erem?
W
2
W = bh cm?®
6

Thanh dan ¢6 b=0.3cm: h = 2.5cm

_6M  6x1.04.10°
“ bh? 03x25°

=3.328.10 °kG/cm?

s A r 5 A . _ 2
Ung suat cho phép cta thanh dong : &,, =1400kG/cm
S,y >> 8, =3.328.10°kG/ cm’
+ Kiém tra diéu kién 6n dinh nhiét:

Szal, .|ty

Ta co:

o =6-hé sb phu thudc vao vat li¢u.
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| =2.14kA
t, - thot gian tac dong quy d6i cuia dong ngan mach theo tinh
toan.

Vi ngudn co6 cong suat vo cung 1on nén:

cat

tyy =t +0.0587% =t +0.05>{:—J =t +0.05

Voi @t =ty +tye
ty, =0.02s va may cat 1a loai tic dong nhanh thi
tyc =40 +60ms = 0.04 +0.06s nén ta chon t,. =0.04s
VAy : t,, =t +0.05=0.02+0.04+0.05 = 0.11s
N o), Afty =6x2.14x/0.11 = 4.258mm’
S =50x5 = 250mm?* > 4.968mm?
Vay thanh cai da chon 1a hop 1i
3.3.4.1.6. Chon va kiém tra cdp 6.3kV.
Ta da chon duogc cap theo j,,, da kiém tra theo diéu kién phat nong.
Céc thong sb cuia cap di ghi trong bang vi vay ta chi kiém tra lai cap theo diéu
kién sau: F>al, \/Q
Ta co:
a- hé sb phu thudc vao vat li¢u.
l,, - dong ngian mach 3 pha tai diém N trén thanh gop cao ap
tram bién 4p phan xuong.
t, - thot gian tac dong quy d6i ctia dong ngan mach theo tinh
toan.
Ta chi can kiém tra cho tuyén cap c6 dong ngan mach 16n nhat. Tuyén
Cap tir tram bién ap trung gian dén B, c6 dong ngan mach 16n nhat

l s = 7.99KA

aly .ty =7.99x6x+0.11=159<F = 50mm?
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Vay mang cap da chon dat tiéu chuan On dinh nhiét.

N/ N/
8DC11‘|’G 6,3 KV MCLL 8DC11 TG 6,3 KV
J\ AZLP501B10 J\ )\ J\

I
o]

4MS32 4MS32

XLPE (3x25 XLPE (3x25)

LPE (3x16

B1-200kvA B2-sookva Bs-gookv Ba-1600kvA

Hinh 3.2: So d6 nguyén ly mang cao ap toan nha may



CHUONG 4.
THIET KE MANG PIEN HA AP CHO CONG TY

4.1. Dit van dé

Ta st dung so do cép dién hon hop,dién ap dugc léy tor phan doan
thanh gép cua TPPTT cung cip cho 2 may bién ap va dugc ha xudng 0,4 kv
cung cp cho tu phan phdi qua cac duong cap. O mdi tu phan phdi st dung
mot aptomat tong va cac aptomtat nhanh cho cac ta dong luc va ti chiéu sang
Tir ti phan phdi dén cac ti dong luc va cac tu chiéu sang st dung so d6 hinh
tia dé thuan tién cho viéc quan 1y va van hanh. Mdi ti dong luc duoc cap cho
1 nhom phu tai theo so do hdn hop, cac phu tai ¢6 cong suat 16n va quan trong
s€ nhan dién truc tiép tur thanh cai cua ta dong luc, cac phu tai c6 cong suét bé
khong quan trong s& dugc ghép thanh nhém nhé nhan dién tir ti theo so do
lién thong.

Pé dé dang thao tac va ting thém do tin ciy cung cap dién, tai cac dau
vao va ra cla ti déu dat aptomat 1am nhiém vu dong cat, bao vé qua tai ngan
mach cho thiét bi trong phan xudng. Tuy nhién, gia thanh cua tu s& dat hon
khi str dung cau chi va cau dao. Xong déy 1a xu thé cip dién cho cac vi nghiép
cong nghi¢p hién dai
4.2.LUA CHON CAC PHAN TU CUA HE THONG CAP PIEN.

Do viéc cép dién cho cac phu tai cta khu vuc 10 cao co dién dugc thuc
hién tir may bién ap. Ta tién hanh Iya chon cac phan tir dién cho phuwong an
cap dién tir Bs vé cac phu tai nhu sau:

4.2. Lua chon céc phan tir cho ti PP ( 13y dién tir tram B,)
4.2.1.Lwa chon aptomat dau nguon.

5
ly=Toovs = —==1368.3 A

043

Trong ti ha 4p cua tram bién 4p B2 ¢ dau dudng day dén tu phan phdi da dat
1 aptomat dau nguén loai CM1600N c0 l4,, = 1600A.
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Bang 4.1 - Thong s6 ki thuit aptomat CM1600N.

Loai S6 lugng lgm: (A) Udm, (V) |egins (KA)
CM1600N 4 1600 690 50

4.2.2.Chon cap tir tram bién ap B2 vé tii phan phoi s6 1.
Day dan va cap duoc chon theo diéu kién phat néng (dong dién lam viéc

lau dai cho phép)

k1><k2><|Cp2|tt

Trong do:
Ky: 13 hé s6 ké dén moi truong dit cap (ngoai troi, trong nha,
dué6i dat).
K,: hé s6 hiéu chinh theo s6 luong cap dit trong ranh.
lep: dong dién lau dai cho phép.
li: dong dién tinh toan cua phan xudng co khi.

Cap ha ap duoc chon theo diéu kién phat nong cho phép. Poan duong
cap o day rat ngan, ton that dién ap khong déng ké cho nén co thé bo qua,
khéng can kiém tra diéu kién AU -

Kiém tra theo diéu kién phdi hop véi MCCB:

L 1.25x1 )
Icp L XVama _ 1.25 %1600 =1333.33(A)
15 15 15

Trong d6 : 1,,,, =1.25x1,,, la dong khéi dong nhiét cua aptomat

Vay diéu kién chon cap 14 : Iep > 1y
Chon céap dong

4.2.3.Lwa chon aptomat cho tit phan phéi.
Ta phan phdi dugc chon bao gdm 1 dau vao( nhan dién tir B) va 4 dau

ra trong d6 3 du ra cung cip cho 3 ta dong luc, 1 du ra con lai cung cip cho

tu chiéu sang
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Hinh 4.1 — So @6 nguyén ly tii phan phdi.

4.2.3.1.Lua chon aptomat tong.
Aptomat tong duoc chon theo dong lam viéc 1au dai. Chon aptomat loai
CM1600N giéng aptomat dau ngudn
4.2.3.2.Lwa chon aptomat nhanh.
Ta c6 bang phu tai tinh toan cac nhom

Bang 4.2 - Phu tai tinh toan cua cac nhom.

Nhom phu tai Tu dong luc St (KVA) It (A)
1 bL1 306.15 465.13
2 bL2 469.21 712.9
3 bL3 257.94 391.9

4-Chiéu sang PL4 5.48 8.32

+chon aptomat cho tu dong luc 1
Dong dién tinh todn ciia nhém may 1 di qua aptomat nhanh dét trong tu phan
phéi 1a
- Su _ 306.15
J3U,, +/3.038

Vay chon aptomat ma hiéu C1001N c6 14,=1000 (A)

=465.13A

Aptomat tur ti phan phéi dén cac tu dong luc khac chon tuong tu
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Bang 4.3 - Két quéa chon aptomat tong va nhanh cho céc ti phan phoi.

Aptomat M4 hiéu l(J\‘}‘; (IZS (L‘f\) S6 cuc
Aptomat tong | CM1600N 690 1600 50 4
1 C801N 690 800 25 4
2 C1001N 690 1000 25 4
3 C801N 690 800 25 4
4 C100E 500 100 7.5 3

4.2.3.3. Chon cap tir tit phan phoi dén cac ti dong lwe.

Cac dudng cap tir to phan phoi dén cac ta dong luc duge di trong ranh
cap nam doc trong tuong va bén canh 16i di lai . Cap duoc chon theo diéu kién
phat nong cho phép, kiém tra phdi hop véi cac thiét bi bao vé va diéu kién on
dinh nhiét khi ¢6 ngan mach. Do chiéu dai cap khong 16n nén co thé bo qua,
khong can kiém tra theo diéu kién ton that dién 4p cho phép.

Piéu kién kiém tra phéi hop voi thiét bi bao vé cuia cap khi bao vé bang
aptomat:

lian  1.25%1,,,

® 15 15

Chon cap tir ta phan phoi dén ti dong luc 1:
I, =1, =465.13A

cp =

> s _125% 1y, 125%800 _ oo
15 15 15

Két hop 2 diéu kién chon cép ta chon cap dong 1 16i cach dién PVC c6
F=500 mm? véi 1;,=946 A

Céc tuyén cap khac duoc chon tuong tu, két qua ghi trong bang sau:

85




Bang 4.4 - Két qua chon cap tir tii phan phdi dén cac ti dong e

Tuyén cap e, (A) Leann/ 1.5, (A) Fezp,(MM?) lep, (A)
TPP - PL1 465.13 833.33 500 946
TPP - PL2 712.9 833.33 500 946
TPP - PL3 391.9 833.33 500 946
TPP — PL4 8.32 83.33 16 107

4.2.3.4. Lwa chon cac thiét bi trong ti dong luc va diy din dén cac thiét

bi cia phan xwéng.

Chon ti dong luc can cir vao dién ap, dong dién, so 10 ra cling nhu cac

thiét bi dong cit va bao vé dut san trong ti. Cac ti dong lyc déu chon loai ta

do Siemens ché tao c6 sin cau dao, cau chi, va khoi dong tir, ¢ thé Iya chon

theo catalogue cua hang.

@) @9 09 €9 €9 €9 €9 @I @9

Hinh 4.2 - So' d6 nguyén ly ti dong lwc.

4.2.3.4.1.Lua chon cac aptomat téng cua ti dong luc.

Céc aptomat tong cta cac ti dong luc chon loai gibng nhu cac aptomat

nhanh tuong tng trong ti phan phdi.
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Bing 4.5 - Thong s ciia aptomat tong ti dong lue.

Aptomat | Ma hiéu Udm(V) lam(A) ls(KA) | S6 cuc
1 C801N 690 800 25 4
2 C1001N 690 1000 25 4
3 C801N 690 800 25 4
4 C100E 500 100 7.5 3

4.2.3.4.2.Lya chon cac aptomat nhanh dén tung thiét bi hay nhom thiét bi.
Céc aptomat nhanh dén timg thiét bi hay nhom thiét bi ciing duoc lua
chon theo céac diéu kién & trén.

Chon aptomat cho may nhuya TW 120SL ¢6 P4,=35 KW

UdmA 2 Ud‘m[ mm— O38kv
P
IdnzA 2 It’[ - L 35 = 6647(A)

"~ J3.cospU, /303808
Vay ta chon aptomat loai C100E c6 14, =100(A)

Céc aptomat cho cac thiét bi khac duoc chon tuong tu

4.2.3.4.3.Chon cap tir ti dong luc dén timg dong co.
Tat ca cac day din trong phan xudng déu chon loai cap 4 16i vo PVC dit
trong 6ng thép co duong kinh %’ chon dudi nén phan xudng
Chon cép dén may TW120SL
l,, =21, =66.47A

cp =

> I :1.25>< I s :1.25><100 ~83.33(A)
15 15 15

Ta chon cap 4G16 c6 [,=113(A)

Céc duong cap tu tu dong luc dén cac thiét bi con lai dugc chon tuong tu
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Bang 4.6 - Két qua chon aptomat va cap dén tirng thiét bi.

Phu tai Aptomat Day dan
Tenmay BT an | Loai | lam | /L5 | Loai | lop | Domer
(kw) | (A) (A) (A)
1 2 3 4 5 6 7 8 9

Nhom 1
May TW 35 | 66.47 | C100E |100| 83.33 | 4G1l6 | 113 | 3/4”
120SL
May TW 37 | 70.27 | C100E | 100 | 83.33 4G16 | 113 | 3/4”
160SL
May TW 40 | 75.97 | C100E |100| 83.33 | 4G16 | 113 | 3/4”
190SL
May TW 45 85.46 | C100E |100| 83.33 |4G16 |113| 3/4»
330SL
Nhom 2
May TW 50 | 94.96 | NS225E | 225 | 1875 |4G70 | 254 | 3/4”
450SL
May TW 56 |106.35 | NS225E | 225 | 1875 |4G70 | 254 | 3/4”
550SL
May tron li€u 40 | 75.97 | C100E |100| 83.33 | 4G16 | 113 | 3/4”
May mai 15 2.85 V40H |40 33.33 [4G25 (41 | 3/4”
Nhom 3
May xay nhua 20 434 C60N |63 |525 4G6 | 66 | 3/4”
tai sinh
Bom nuéc lam | 4.5 |9.77 Ce0a |40 |33.33 4G4 | 53 | 3/4”
maét
May nén khi 25 | 54.26 C60N |63 |525 4G6 | 66 | 3/4”
May khoan 3.7 18.03 Ce0a |40 |33.33 4G4 | 53 | 3/4”
bong co cau 25 |54.26 C60N (63 [525 4G6 | 66 | 3/4”
thang
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4.3. Lua chon céc phin tir cho ti PP (1iy dién tir bién ap B, )

4.3.1.Lwa chon aptomat dau nguon.

5 _ 1228.956

— =2637 A

Ugmv3 0,443

I =

Trong ti ha 4p cua tram bién 4p B4 ¢ dau duong dy dén ta phan phdi da dit
1 aptomat dau ngudn loai CM 3200N ¢6 I, = 3200A.
Bang 4.6 - Thong s6 ki thuat aptomat CM3200N.

Loai 86 luong ) U, (V) |z, (KA

CM3200N 1 3200 690 50

4.3.2.Chon cap tir tram bién ap B4 vé tii phan phdi s 4.
Day din va cap dugc chon theo diéu kién phat nong (dong dién 1am viéc
lau dai cho phép)

Ky xk, <1 >1,

o =
Trong do:
Ky: 14 hé s6 ké dén mai truong dit cap (ngoai troi, trong nha,
dudi dat).
k,: hé sb hiéu chinh theo s6 luong cap dat trong ranh.
lep: dong dién lau dai cho phép.
li: dong dién tinh todn ctia phan xudng co khi.

Cép ha ap duogc chon theo diéu kién phat nong cho phép. Poan dudng
cap o day rat ngan, ton that dién ap khong dang ké cho nén co thé bo qua,
khong can kiém tra diéu kién AU -

Kiém tra theo diéu kién phdi hop véi MCCB:

lam  1.25% 1 .
o2 O S 1.25x3200 _ 9665 66(A)
15 15 15

Trong 6 : I, =1.25x1,,, la dong kh&i dong nhi¢t cua aptomat

Khu vuc ti phan phdi s6 2 duoc xép vao ho loai 1 nén dung cap 10 kép
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dé cung cap di¢n

. __ S, 182696
" J3U, 304

Vay diéu kién chon cap 1a : I, > Iy

= 2637(A)

Chon cap dong
4.3.3.Lwa chon aptomat cho tit phin phéi.
Ta phan phdi duoc chon bao gdm 1 dau vao( nhan dién tir B, ) va 10

dau ra cung cap cho cac dong co va ti chiéu sang

 NAT

ATl,I,I,I,I ,I,I | | AT10

DLI1 ..... DBL9 CS
Hinh 4.3 — So' 6 nguyén 1y tii phan phoi.
4.3.3.1.Lua chon aptomat tong.
Aptomat téng dugc chon theo dong lam viéc 1au dai. Chon aptomat loai
CM3200N gibéng aptomat dau ngudn
4.3.3.2.Lua chon aptomat nhanh.

Ta c6 bang phu tai tinh toan cac nhém
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Bing 4.7 - Phu tai tinh toan cia cac nhom.

Nhom phu tai T dong luc Sk (kVA) It (A)
1 PL1 210.9 320.43
2 PL2 205.02 311.5
3 PL3 304.67 462.9
4 PL4 395.32 600.63
5 PL5 198.83 302.1
6 PL6 255.05 387.5
7 PL7 203.98 310
8 PL8 70.96 107.8
9 PLI 200.54 304.59

Chiéu sang PL10 6.48 9.85

+ Chon aptomat cho ti dong luc
Dong dién tinh toan cua ta PL1 (nhéml)

| __ Suw _ 2108
" J3U, /3038

Vay chon aptomat ma hiéu NS400N c¢6 14,=400 (A)

=320.43A

Aptomat tir t phan phéi dén cac tu dong luc khac chon tuong tu
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Bang 4.8 - Két quéa chon aptomat tong va nhanh cho céc ti phan phoi.

Aptomat M3 hiéu Udm L lose S6 cuc
V) (A) (kA)

Aptomat tong | CM3200N 690 3200 50 3
1 NS400N 690 400 10 4

2 NS400N 690 400 10 4

3 NS630N 690 630 10 4

4 NS630N 690 630 10 4

5 NS400N 690 400 10 4

6 NS400N 690 400 10 4

7 NS400N 690 400 10 4

8 NS250N 690 250 8 4

9 NS400N 690 400 10 4
Chiéu sang C60a 440 40 3 4

4.3.3.3. Chon cap tir tit phan phoi dén cac ti dong luc.

Cac dudng cap tir to phan phdi dén cac ta dong luc duoge di trong ranh
cap nam doc trong tuong va bén canh 15i di lai . Cap duoc chon theo diéu kién
phat nong cho phép, kiém tra phbi hop véi cac thiét bi bao vé va diéu kién on
dinh nhiét khi ¢6 ngan mach. Do chiéu dai cap khong 16n nén c6 thé bo qua,
khong can kiém tra theo diéu kién ton that dién ap cho phép.

Diéu kién kiém tra phdi hop véi thiét bi bao vé cta cap khi bao vé bang
aptomat:
N _1.25% 14,

® 15 15

Chon cap tir ta phan phéi dén ti dong luc 1:
I, > 1, =320.43A

cp —

| 1.25x | .
ol _ x1gns _1.25x3200 _ 2666.66(A)
1.5 15 15
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Két hop 2 diéu kién chon cap ta chon cap dong
4.3.3.4. Lwra chon céc thiét bi trong ti dong lwe va diy din dén cac thiét
bi cia phan xwéng.

Chon ti dong luc can ctr vao dién ap, dong dién, $6 16 ra cling nhu cac
thiét bi dong cit va bao vé dut sin trong ti. Cac ta dong luc déu chon loai ti
do Siemens ché tao c6 sdn ciu dao, cau chi, va khoi dong tir, co thé lya chon

theo catalogue cua hang.

N

AT)W

1
1
1
1
1
1
1
1
.

1
1
1
1
1
1
1
1
1
1
1
1
.

A

[
[

-
- -
- - Pid Pid . 4 - - -~

@) €9 @ @9 @) @9 @) I @9

Hinh 4.4 - So' d6 nguyén ly ti dong lwc.

4. 3.3.4.1 .Lua chon cac aptomat té)ng cua ta dong luc.

Céc aptomat tong ctia cac ti dong luc chon loai gidng nhu cic aptomat
nhanh twong mg trong ti phan phdi.
4.3.3.4.2. Lua chon cac aptomat nhanh dén tung thiét bi hay nhom thiét bi.

Céc aptomat nhanh dén timg thiét bi hay nhom thiét bi ciing duoc lua
chon theo céac diéu kién & trén.

Chon aptomat cho may han don diém c6 P, =10kW

u,,>U, =038kV
P, 10

J3.cospU,  +/3.0.38.0.35

dmd — "t

= 43.4(A)

Vay ta chon aptomat loai C60N c6 14, =63(A)
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Céc aptomat cho cac thiét bi khac duoc chon tuong tu
4.3.3.4.3.Chon cap tir ti dong luc dén timg dong co.
Tét ca cac day din trong phan xudng déu chon loai cap 4 16i vo PVC dit
trong ong thép c6 dudng kinh %’ chon dudi nén phan xudng
Chon cap dén may han don diém
I, > 1, = 43.4A

o Vw1251, _1.25x63
®~ 15 15 1.5

Ta chon cap 4G6 c6 I,,=66(A)

=52.5(A)

Céc duong cap tu tu dong luc dén cac thiét bi con lai dugc chon tuong tu
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Bang 4.10 - Két qua chon aptomat va cap dén tirng thiét bj.

Phutai | Aptomat Day dan
Tén méy Pam ldm Loai lim Ikdnh/15 Loai Icp Df)thep
(kW) | (A) (A) (A)
1 2 3 4 5 6 7 8 9

Nhom 1
Méy handondiém | 10 | 434 | C60N | 63 | 525 | 4G6 | 66 | 3/4”
May han hd quang | 10 | 434 | C60N | 63 | 525 | 4G6 | 66 | 3/4”
Nhom 2
Méy handondiém | 10 | 434 | C60N | 63 | 525 | 4G6 | 66 | 3/4”
MAay han hd quang | 10 | 434 | C60N | 63 | 525 | 4G6 | 66 | 3/4”
Nhém 3
May han ho quang | 10 | 43.4 | C60N | 63 | 525 | 4G6 | 66 | 3/4”

May han khung 20 | 86.8 | CI100E | 100 | 83.33 | 4G16 | 113 | 3/4”
Nhom4
May dot dap 40 | 86.8 | C100E | 100 | 83.33 | 4G16 | 113 | 3/4”
May tién 25 | 54.26 | C100E | 100 | 83.33 | 4G16 | 113 | 3/4”
May khoan 5 |10.85 | V40H 40 | 3333 | 4G4 | 53 | 3/4”
Nhom5
May son 8 |17.36 | C60ON 63 | 525 | 4G6 | 66 | 3/4”
My cit 15 | 32.56 | C60N 63 | 525 | 4G6 | 66 | 3/4”
Hé théng bom 5 |10.85 | C60N 63 | 525 | 4G6 | 66 | 3/4”
nudc
Heé thong ciru hoa 10 | 21.7 | C60N 63 | 525 | 4G6 | 66 | 3/4”
Nhoém6
May dép 20 | 43.4 | C60ON 63 | 525 | 4G6 | 66 | 3/4”
May khoan ban 4 | 8.68 | C60ON 63 | 525 | 4G6 | 66 | 3/4”
Nhom7
My quin diy 5.5 11.94 | C6ON 63 | 525 | 4G6 | 66 | 3/4”
May tan khoa 3 | 6.51 | V40H 40 | 33.33 | 4G4 | 53 | 3/4”
May nén 25 | 54.26 | C60N 63 | 525 | 4G6 | 66 | 3/4”
Nhom8
Quat thong gio 3 | 6,51 | V40H 40 | 33.33 | 4G4 | 53 | 3/4”
May cit nan 2.5| 5.43 | V40H 40 | 3333 | 4G4 | 53 | 3/4”
Quat thong gio 45| 9.77 | V40OH 40 | 3333 | 4G4 | 53 | 3/4”
phun son
Nhom9
M4y quin 10 | 21.7 | C60N 63 | 525 | 4G6 | 66 | 3/4”
May rat thép 7.5] 16.28 | C60N 63 | 525 | 4G6 | 66 | 3/4”
My sdy 20 | 43.4 | C60ON 63 | 525 | 4G6 | 66 | 3/4”
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4.4. Lua chon céc phén tir cho ti PP (ldy dién tir tram bién ap B;)

4.4.1.Lwa chon aptomat dau nguon.

l,=——=222- 1520 A

Ugmy3  0.443

Trong ti ha 4p cua tram bién 4p B3 ¢ dau duong dy dén ta phan phdi da dit
1 aptomat dau ngudn loai CM 2000N ¢6 I, = 2000A.
Bang 4.11 - Théong s6 ki thuit aptomat CM2000N.

Loal 86 lugng Idm1 (A) Udm1 (V) ICétN! (kA)

CM2000N 1 2000 690 50

4.4.2.Chon cap tir tram bién ap B3 vé tii phan phdi s6 3.
Day dan va cap duge chon theo diéu kién phat nong (dong dién 1am viée
lau dai cho phép)
kyxkyx 1o, =1,
Trong do:
Ky: 13 hé s6 ké dén moi truong dit cap (ngoai troi, trong nha,
duéi dat).
Ko: hé s6 hiéu chinh theo sb luong cap dat trong ranh.
Icp: dong dién lau dai cho phép.
li: dong dién tinh toan cua phan xudng co khi.

Cap ha ap duoc chon theo diéu kién phat néng cho phép. Poan duong
cap & day rat ngan, ton that dién ap khong dang ké cho nén co thé bo qua,
khéng can kiém tra diéu kién AU .

Kiém tra theo diéu kién phdi hop véi MCCB:

lym  1.25x1 .
o 125N 1B5x2000 _yga0 g6 )
1.5 1.5 1.5

Trong d6 : 1,,,, =1.25x1,,, la dong khéi dong nhiét cua aptomat

| __ S, _10531
" J3U, /304

=1520(A)
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Chico 1 cap di trong ranh nén k, =1
Vay diéu kién chon cap la: I > Iy
Chon cap dong
4.4.3.Lwa chon aptomat cho tit phin phéi.
Tu phan phéi duoc chon bao gém 1 dau vao( nhan dién tir B3) va 7 dau
ra trong 6 6 dau ra cung cép cho 6 tu dong luc, 1 dau ra con lai cung cdp cho

tu chi€u sang. ‘

AT >W CM 2000N

A2

iRRRERS

DL1 DL2 DL3

Hinh 4.6 — So' @6 nguyén ly tii phan phoi.
4.4.3.1.Lwa chon aptomat tong.
Aptomat téng dugc chon theo dong lam viéc 1au dai. Chon aptomat loai
CM2000N gi6éng aptomat dau ngudn
4.4.3.2.Lua chon aptomat nhanh.
Ta c6 bang phu tai tinh todn cac nhém

Bang 4.12 - Phu tdi tinh toan cia cac nhom.

Nhom phu tai Ta dong luc Skt (kVA) It (A)
1 bL1 230.66 350.45
2 bL2 193.86 294.54
3 bL3 265.35 403.16
4 bL4 224 340.33
5 bL5 102.5 155.7
6 bL6 153.6 233.37
Chiéu sang PL7 5.2 7.9
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+chon aptomat cho tu dong luc 1
Dong dién tinh todn cua nhém

__Sw 23066 oo i5p

|
" J3U, /3038

Vay chon aptomat ma hi¢u NS630N c¢6 14,=630 (A)

Aptomat tir ti phan phé)i dén cac tu dong luc khac chon tuong tu

Bang 4.13 - Két qua chon aptomat tong va nhanh cho cac ti phan phdi.

Aptomat M3 hiéu Udm lam lose S6 cuc
V) (A) (kA)

Aptomat tong | CM2000N 690 2000 50 4
1 NS630N 690 630 10 4

2 NS400N 690 400 10 4

3 NS630N 690 630 10 4

4 NS400N 690 400 10 4

5 NS250N 690 250 8 4

6 NS400N 690 400 10 4
Chiéu sang C60N 440 63 6 4

4.4.3.3. Chon cap tir ti phan phoi dén cac ti dong lwc.

Cac dudng cap tir to phan phdi dén cac ta dong luc duge di trong ranh
cap nam doc trong tuong va bén canh 15i di lai . Cap duoc chon theo diéu kién
phat nong cho phép, kiém tra phbi hop véi cac thiét bi bao vé va diéu kién on
dinh nhiét khi c6 ngan mach. Do chiéu dai cap khong 16n nén c6 thé bo qua,
khéng can kiém tra theo diéu kién ton that dién ap cho phép.

Piéu kién kiém tra phéi hop voi thiét bi bao vé cuia cap khi bao vé bang
aptomat:

M _125% 14

®~ 15 15
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Chon cap tir ta phan phdi dén ti dong luc 1:
l,, =1, =1520 A

cp

> 1257 gy 125%2000 _ 556 65 )
15 15 15

Két hop 2 diéu kién chon cap ta chon cap dong

Cac tuyén cap khac duoc chon tuong tu,
4.4.3.4. Lwa chon cac thiét bi trong ti dong luc va diy din dén cac thiét
bi cia phan xwéng.

Chon tu dong luc can ctr vao di¢n ap, dong di¢n, $6 16 ra cling nhu cac
thiét bi dong cit va bao vé dut san trong ti. Cac ti dong lyc déu chon loai to
do Siemens ché tao c6 sin cau dao, cau chi, va khai dong tur, coO thé lya chon

theo catalogue cua hang

-----------------------------------------------------------------------------

T

Hinh 4.7 - So' @6 nguyén ly ti dong lwc.
4.4.3.4.1.Lua chon cac aptomat téng cua ti dong luc.
Céc aptomat tong cta cac ti dong luc chon loai gibng nhu cac aptomat
nhéanh twong Umg trong t phan phdi.
4.4.3.4.2.Lya chon cac aptomat nhanh dén tung thiét bi hay nhom thiét bi.
Céc aptomat nhanh dén timg thiét bi hay nhom thiét bi ciing duoc lua
chon theo cac diéu kién & trén.

Chon aptomat cho may han mé c6 P4,=10kW
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u,,>U,, =038V
P, 10

J3.cospU, +/3.0.380.35

dml mm

Id‘mA 2 Itt

43.4(A)

Vay ta chon aptomat loai C60N c6 14, =63(A)
Céc aptomat cho cac thiét bj khac duoc chon tuong tu
4.4.3.4.3.Chon cap tir ti dong luc dén timg dong co.
Tat ca cac day din trong phan xudng déu chon loai cap 4 16i vo PVC dat
trong ong thép c6 dudng kinh %’ chon dudi nén phan xudng
Chon cép dén may han mé
I, > 1, =43.4A

- sy _1.25% 1y, _125x63_ 0, o
15 15 15

Ta chon cap 4G6 c6 1,,=66(A)

Céc duong cap tu tu dong luc dén cac thiét bi con lai dugc chon tuong tu
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Bang 4.14 - Két qua chon aptomat va cap dén tirng thiét bi.

Phy tai Aptomat Day dan
Tén may . -
Pam lgm Loai lam | lkann/1.5 | Loai | lgp | Dathep
(kW) | (A) (A) (A)
1 2 3 4 5 6 7 8 9

Nhom 1
May han mé 10 434 | C60N |63 52.5 4G6 | 66 | 3/4”
May han vanh 10 43.4 | C6ON 63 52.5 4G6 | 66 | 3/4”
ngoai
Nhom 2
Quat thong gid 2 | 4.34 C60a 40 33.33 4G4 53 | 3/4”
May nén khi 37 | 80.3 | C100E | 100 | 83.33 | 4G16 | 113 | 3/4”
Bom nuéc 5511194 C60a 40 33.33 4G4 53 | 3/4”
Nhom 3
May can day 10 | 21.7 | C6ON 63 52.5 4G6 | 66 | 3/4”
May dap quai 10 | 21.4 | C6ON 63 52.5 4G6 | 66 | 3/4”
Xach
May tién 30 | 65.11 | C100E | 100 | 83.33 | 4G16 | 113 | 3/4”
Nhom 4
May loc bui 5 110.85 C60a 40 33.33 4G4 53 | 3/4”
May sdy 15 [ 3256 | C60a | 40 | 33.33 | 4G4 | 53 | 3/4”
Déng co day 75| 16.28 C60a 40 33.33 4G4 53 | 3/4”
chuyén
May mai phing 30 | 65.11 | C100E | 100 | 83.33 | 4G16 | 113 | 3/4”
Nhom 5
May mai 2 4.34 Ce60L 25 | 20.833 | 4G15 | 31 | 3/4”
May catton CNC | 15 | 3256 | C60a | 40 | 33.33 | 4G4 | 53 | 3/4”
Nhém 6
May ép day 5 [10.85 | C60a | 40 | 33.33 [4G120 [ 346 | 3/4”
Lo séy ga 20 | 434 | C60N | 63 | 525 | 4G6 | 66 | 3/4”
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4.5. Lua chon céc phén tir cho ti PP ( 1ay dién tir tram B,)

Tram B1 cung cip dién cho khu vuc nha hanh chinh cho nén cac phu
tai dién chu yéu 1a chiéu sang
4.5.1.Lwa chon aptomat dau nguon.
—— =T = 07244 A

Ugmy3 0,443

I =

Trong ti ha 4p cua tram bién 4p B ¢ dau dudng day dén ti phan phdi da dat 1

aptomat dau nguén loai NS400N co I4,, = 400A.

Bang 4.15 - Thong s6 ki thuit aptomat NS400N.
lam: (A) Udm, (V) s, (KA)
690 10

Loai S6 luong

NS400N 1 400

4.5.2.Chon cap tir tram bién ap B1 vé tii phan phdi so 1.
Day dan va cap dugc chon theo diéu kién phat néng (dong di¢én lam viéc

lau dai cho phép)

k1><k2><|Cp2|tt

Trong do:
Ky: 14 hé s6 ké dén mai truong dit cap (ngoai troi, trong nha,
dué6i dat).
K,: hé s6 hiéu chinh theo s6 luong cap dit trong ranh.
lep: dong dién lau dai cho phép.
li: dong dién tinh todn ctia phan xudng co khi.

Cap ha ap duoc chon theo diéu kién phat néng cho phép. Poan duong
cap o day rat ngan, ton that dién ap khong dang ké cho nén co thé bo qua,
khong can kiém tra diéu kién AU -

Kiém tra theo diéu kién phdi hop véi MCCB:

lm  1.25x 1 .
o lum 125y, 125400 g5 05y
15 15 1.5

Trong d6 : 1,,,, =1.25x1,,, la dong khéi dong nhiét cua aptomat
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Khu vuc tii phan phdi s6 1 duoc xép vao ho loai 3 nén dung cap 10
don dé cung cép dién

S, 18875
J3U, +/3.04

Chi ¢6 1 cap di trong ranh nén k, = 1

= 272.44(A)

Itt

Vay diéu kién chon cap la: I > Iy
Chon cap dong
4.5.3.Lwa chon aptomat cho tit phan phéi.
Tu phan phéi duoc chon bao gém 1 dau vao( nhan dién tir B;) va 3 dau
ra cung cap cho tu dong luc, toi nha kho+khu vé sinh,phong hop+phong lam

vigc,bao v¢ +trung bay san phém

NS400N A>\ AT

AT1,| | |
X K

bL1 bL3
Hinh 4.8— So' @6 nguyén ly ti phan phéi.
4.5.3.1.Lua chon aptomat tong.
Aptomat téng duoc chon theo dong lam viéc 1au dai. Chon aptomat loai
NS400N giéng aptomat dau ngudn
4.5.3.2.Lua chon aptomat nhanh.
Ta c6 bang phu tai tinh toan cac nhom

Bang 4.17 - Phu tai tinh toan cua cac nhom.

Nhom phuy tai | T dong luc Si (KVA) i (A) Dién tich(m®)
1 PLI 34.4 52.2 600
2 PL2 71.92 109.3 600
3 PL3 23.4 35.5 600
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+ Chon aptomat cho tu dong luc 1
Dong dién tinh todn cua nhém

Su _ 344
J3U,, +/3.0.38

Vay chon aptomat ma hiéu C100E c¢6 14,=100(A)

=52.2A

Itt

Aptomat tir ti phan phé)i dén cac tu dong luc khac chon tuong tu

Bang 4.16 - Két qua chon aptomat tong va nhanh cho cac ti phan phdi.

Aptomat M3 hiéu L(J\‘}‘; (I 23 (Lﬁ) S6 cuc
Aptomat NS400N 690 400 10 4
téng
1 C100E 500 100 7.5 4
2 NS250N 690 250 8 4
3 C100E 500 100 7.5 4

4.5.3.3. Chon cap tir tit phan phoi dén cac ti dong luc.

Céc duong cap tir to phan phdi dén cac ti dong luc duoc di trong ranh
cap nam doc trong tuong va bén canh 16i di lai . Cap duoc chon theo diéu kién
phat nong cho phép, kiém tra phbi hop véi cac thiét bi bao vé va diéu kién on
dinh nhiét khi ¢6 ngan mach. Do chiéu dai cap khong 16n nén c6 thé bo qua,
khong can kiém tra theo diéu kién ton that dién ap cho phép.

Diéu kién kiém tra phéi hop voi thiét bi bao vé cua cap khi bao vé bang
aptomat:
N _1.25x1,,,

® 15 1.5

Chon cap tir ta phan phéi dén ti dong luc 1:
I, >1, =52.2A

cp —

Nan _1.25% 14, _1.25x100

> =83.33(A
® 15 1.5 1.5 ()

Két hop 2 diéu kién chon cap ta chon cap déng 4 161 cach dién PVC loai
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4G16 véi I,=113A

Céc tuyén cap khac duoc chon tuong tu, két qua ghi trong bang sau:

Bang 4.17 - Két qua chon cap tir ti phan phoi dén cac ti dong luc

Tuyén cap

I, (A) lan/1.5,(A) | Feap(mm’) lp, (A)
TPP -DL1 52.2 83.33 4G16 113
TPP -DL2 109.3 208.33 4G70 254
TPP - DL3 35.5 83.33 4G16 113

4.5.3.4. Lua chon cac thiét bi trong ti dong luc va diy din dén cac thiét
bi ciia phan xwéng.

Chon ti dong luc can ctr vao dién ap, dong dién, $6 16 ra cling nhu cac
thiét bi dong cit va bao vé dut san trong ti. Cac ti dong lyc déu chon loai ta
do Siemens ché tao c6 sdn cau dao, cau chi, va khai dong tur, co thé lya chon

theo catalogue cua hang.

@) €9 @ @) @) ©I @I (€9 (9

Hinh 4.9 - So' d6 nguyén Iy ti dong luec.
4.5.3.4.1.Lua chon cac aptomat téng cua tu dong luc.
Céc aptomat tong cta cac ti dong luc chon loai gibng nhu cac aptomat

nhanh tuong tng trong ti phan phdi.
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4.5.3.4.2.Lya chon cac aptomat nhanh dén tung thiét bi hay nhom thiét bi.
C4c aptomat nhanh dén timg thiét bi hay nhom thiét bi ciing duoc lua
chon theo céc diéu kién & trén.
Chon aptomat cho quat 8 thong gié trong nha kho P=1.5kW

u,, >U, =038V

P, .
1, =1, = t LECEENPPY N

“ J3.cospU, +/3.0.3808

dml mm

Vay ta chon aptomat loai C60a c6 14, =40(A)
Cac aptomat cho céc thiét bi khac dugc chon tuong tur
4.5.3.4.3.Chon cap tir ti dong luc dén timg dong co.
Tat ca cac day din trong phan xudng déu chon loai cap 4 16i vo PVC dat
trong ong thép c6 dudng kinh %’ chon dudi nén phan xudng
Chon cap dén quat thong gi6
I, > 1, =2.85A

> et _ 1.25x 1, , _ 1.25%x40 —33.33(A)
15 15 15

Ta chon cap 4G4 c6 1,,=42(A)

Cac dudng cap tir ta dong luc dén cac thiét bi con lai dugc chon tuong tur
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Bang 4.18- Két qua chon aptomat va cap dén tirng thiét bi.

Phuy tdi Aptomat Day dan
Ten may Pon | lam | Loai | lan | lam/L5 | Loai | lep | Dovep
kW) | (A) (A) (A)
1 2 3 4 5 6 7 8 | 9

Nhom 1
Quat thong gio 1.5 | 285 | Cc60L | 25 | 20.83 |4G15]| 31 | 3/4”
Pen compac 1.1 2.08 Ce0L | 25 | 20.83 4G15 | 31 | 3/4”
Nhém 2
Piéu hoakhong [8x25 | 38 | C60ON | 63 | 525 |4G6 |66 | 3/4”
khi
May vi tinh 20%x05| 19 |[C60a | 40 | 33.33 | 4G4 |53 | 3/4”
Nhom 3
Quat 1 1.89 |C60L | 25 | 20.83 [4G15]| 31 | 3/4”
May in 2 38 |[C60L | 25 | 20.83 |4G15]| 31 | 3/4”
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Tir tram bién 4p dén  CM1600N
|

CM |
1600N TBA
'
‘ C 801N ‘j C 100E
‘ C100E C100E ‘ C100E ‘ClOOE CHIEU SANG
> C100IN > C80IN

NS22 stz C100E VH40 ‘ ‘
SE C60A™ |C60a C60a C60A

Hinh 4.10 —So dd nguyén li ta phan phdi s6 2
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CHUONG 5.
TINH TOAN BU CONG SUAT PHAN KHANG DE NANG

CAO HE SO CONG SUAT CHO CONG TY.

5.1. PAT VAN PE

Van dé st dung hop 1y va tiét kiém ning luong trong cac xi nghiép coéng
nghiép c6 y nghia rat to 16n ddi véi nén kinh té vi cac xi nghiép nay tiéu thy
khoang 55% téng lugng dién nang san xuét ra. Hé sb cong suét cos( 1la mot
trong nhing chi tiéu dé danh gia xi nghiép dung dién c6 hop 1y va tiét kiém
hay khong. Nang cao hé s6 cong suét cos¢ 1a mot chi truong 1au dai gan lién
v6i myc tiéu phat huy hiéu qua cao nhét qua trinh san xuat, phan phi va sir
dung di¢n nang.

Phan 16n céc thiét bj dung dién tiéu dung déu tiéu thu cong suit tac dung
P va cong suat phan khang Q. Céng suit tac dung 1a cong suat dugce bién
thanh co ning hodc nhiét ning trong cac thiét bi dung dién, con coéng suit
phan khang 1a cong suét tir hoa trong mdy dién xoay chiéu, n6 khong sinh
cong. Viéc tao ra cong suat phan khang khong doi hoi tidu ton ning luong ciia
dong co so cip quay may phat dién. Mit khac cong suat phan khang cung cap
cho ho tiéu thu dién khong nhét thiét phai 13 ngudn. Vi vay dé tranh truyén tai
mot luong cong sudt phan khang khé 16n trén duong ddy, ngudi ta dit gan cac
hé dung dién cac may sinh ra cong suat phan khang (tu dién, may bu dong
bd...) dé cung cap truc tiép cho phu tai, 1am nhu vay dugc goi 13 bu cong suat
phan khang. Khi bu cong suit phan khang thi goc 1éch pha giira dong dién va
dién ap s€ nho di, do do h¢ s6 cosp cua mang dugc nang cao, gitta P, Q va

goc ¢ ¢6 moi quan hé sau:

¢ = arctg °
Q

Khi luong P khong ddi nho co bu cong suat phan khang, luong Q truyén

trén day giam xudng, do d6 goc ¢ giam, két qua 1a coso tang lén.
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Heé s cong sudt cosq duoc nang 1én cao s& dua dén nhimg hiéu qué sau:
e Giam dugc ton that cong suat va ton that dién nang trong mang dién.
e Giam ton that dién ap trong mang dién.
e Ting kha ning truyén tai ciia duong day va may bién ap.
e Tang kha nang phat ciia may phat dién.
Céc bién phap nang cao hé sb cong suit coso:

Nang cao hé sb cong suit cose tu nhién: 1a tim cac bién phap dé cac ho
tiéu thy giam bét duoc lwong cong sudt phan khang tiéu thy nhu:hop 1y hoa
qua trinh san xuét, giam thoi gian chay khong tai cta cac dong co, thay thé
cac dong co thuong xuyén lam viéc non tai bang dong co ¢ cong suat hop
1y....Nang cao h¢ s6 cos® tu nhién rat ¢6 loi vi dua lai hiéu qua kinh té cao
ma khdng can dit thém thiét bi bu.

Nang cao hé sd cosp bang bién phap bu cong suit phan khang. Thuc
chat 1a dat cac thiét bi bu ¢ gan cac ho tiéu thu dién dé cung cdp cong suit
phan khang theo yéu cau cta chiing, nho vay sé giam duoc lugng cong suét
phan khang phai truyén tai trén duong day theo yéu cau cia ching.

5.2. CHON THIET BI BU

Pé bu cong suat phan khang cho cac hé thong cung cap dién co thé sir
dung tu bu tinh, may bu déng bo lam viéc & ché d6 qua kich thich...O day ta
chon céc tu dién lam thiét bj bu cho nha may. St dung cac bd tu bu co6 uu
diém 1a gid ré, tiéu hao it céng suit tac dung, khéng c6 phan quay nhu may bu
déng bd nén lép rdp, van hanh va bao quan dé dang, tu dién dugc ché tao
thanh nhitng don vi nhé vi thé c6 thé ty 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
suét nang cao va von dau tu duoc sir dung tri¢t dé. Trong thuc té voi cac nha
may, xi nghiép c6 cong suat phan khong that 1on thuong dung tu dién bu tinh
dé bu cong suat phan khang nham muc dich nang cao hé s6 cong suat cose.

Vi tri dit cac thiét bi bu ¢6 anh huong rat nhiéu téi hiéu qua bu. Cac bo tu
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dién bu co6 thé dit tai TPPTT, thanh cai cao ap, ha ap cua TBAP, tai cac tu
phan phéi tu dong luc hodc tai cac dau cuc cac phu tai lon. Pé xac dinh chinh
xéc vi tri dit va dung luong bu can phai tinh toan so sanh kinh té k¥ thuét cho
ting phuong an dit bu cho mot hé thong cung cép dién cu thé. Xong theo
kinh nghiém thuc té, trong truong hop cong sut va dung luong bu khong that
16n c6 thé phan bé dung luong bu can thiét dit tai thanh cai ha ap cua céc
TBAPP giam nhe vén dau tu va thuan tién cho cong tac quan 1y van hanh.
5.3. XAC PINH VA PHAN BO DUNG LUQNG BU
5.3.1. Xac dinh dung lwgng bu
Dung luong bu can thiét cho nha may duge xac dinh theo cong thirc sau:
Qb = Punm(tg01 — tg@2).0t
Trong do:
Pinm: Phu tai tac dung tinh toan cua nha may.(kW)
@1: Goc ing v6i hé s cong suat trung binh trude khi bu, cos, = 0,67
©,: Goc tmg v6i hé s6 cong suat bat bude sau khi bu, cos ¢, =0,95
o Hé sb xét t6i kha nang nang cao cosp bang nhiing bién phap doi hoi
dat thiét bi bu, a2 =0,9 = 1.
V6i nha may dang thiét ké ta tim dugc dung lugng bu can dat:
Quu = Punm - (tge1 — tge,) =2401,5. (1,1 - 0,33) = 1849.15 (KVAr)
5.3.2. Tinh toan phan phdi dung lwong bu
So d6 nguyén 1y dit thiét bi bu:

0,4KV
35KV 6,3KV , P+10,
PPTT e BAPX, Qvi
So do thay thé:
*
Rei Re
6,3KV ci o 04KV
o 1 »(Qi - Qi)
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Cong thirc: phan phdi dung lugng bu cho 1 nhanh ctia mang hinh tia
Rt
Qbi = Qi_(an_QbZ) . R_('j

Trong do:
Qi: Cong sut phan khang tiéu thu cua nhanh i
Qyn: Cong suat phan khang toan cong ty
Qby: Cong suat phan khang bu tong

bi¢n tré twong duong ctia toan mang;:

1
. R R, R R,
Trong do:
Ri = (Rc | + Rgj): Dién tré twong duong ctia nhanh thir i
Rci: Di¢n tr¢ cap cuia nhanh thir i

_ AP U?

2
dm

Rgi . 10%: Pién tré cia MBA phén xudng

Dién tré tuong duong cia nhanh PPTT — B2: (BD kép)

_ 10.5.6,32.10°

B2 8002

RC, +Rs, _ 0,015+0,651
2 2

=0.651 (Q)

—)R2:

=0.333 (Q)

Dién tré twong duong ciia nhanh PPTT — By: (BD don)

_ 3.45.6,3%.10°

RBl - = 342 (Q)

; =
— R1 = RCl + RBl =3.42+0.046 = 3.466 (Q)

Pién tré cac nhanh khac tinh tuong tu, két qua ghi trong bang sau:
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Bing 5.1: Két qua tinh toan dién tré cac nhanh

Tén nhanh Rci (Q) Rgi (Q) Ri = Rci + Rgi (Q)
PPTT - B, 0,046 3.42 3.466
PPTT - B, 0,015 0.651 0.666
PPTT - Bs 0,015 0.651 0.666
PPTT - B, 0,0076 0.248 0.255

Ry = L . L = 0.1386 (Q)

1 1 1 1 1 1 1 1
e i e + + +
R R, R R, 3466 0666 0.666 0.255

PPTT

(] 1) ] ]

Qu Q1 Qe Q Qu Qi Qu
Hinh 5.1: So d6 thay thé mang cao 4p nha mdy dung dé tinh toan cong sut

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

01386 _ g0.12(kVAr)

=113.25 - (2677.48 — 1849.15). —— =
Qon ( ) 3.466

Tinh twong tu cho cac nhanh khac, két qua ghi trong bang sau:
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Bing 5.2: Két qua cong suit bu trén cic nhanh

Tén nhanh | Q; (KVAr) | Qum (KVAr) | Qus (kVAr) | Qui (KVAr)
BATT-B; 113.25 2677.48 1849.15 80.12
BATT-B, 606.15 2677.48 1849.15 433.76
BATT-B; 796.87 2677.48 1849.15 624.48
BATT-B, 1458.7 2677.48 1849.15 1008.48

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

Tram Loai tu 51 Qu Sé bo Tong Qo Qiuaieu
bién ap pha |(kVAr) (kVAr) (KVAD)
Bl KC2-0,38-50-3Y3| 3 50 8 400 80.12
B2 KC2-0,38-50-3Y3| 3 50 9 450 433.76
B3 KC2-0,38-50-3Y3| 3 50 9 450 624.48
B4 KC2-0,38-50-3Y3| 3 50 10 500 1008.48

Hinh 5.2: So d6 nguyén 1y dit tu bu trong tram bién ap
|
)

O,
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Hinh 5.3: So d6 lap dit tu bu trong tram dit mot may

SIEEIES

X5

Tu Tu phan

aptomat | phdi cho Tt bit cosg

Hinh 5.4: So d6 lap dit tu bu trong tram dit 2 may

4>ﬁ>q> [ | | IR 4><‘>4>

L e ) e

PTG 2R
Tu Tt phan Tabu | Tuaptomat | Tabu Ta phan Tu
4ptdmat | phdi cho cosQ phan doan CosQ phdi cho aptomat

* Cos@ cua nha may sau khi dat tu bu:

Téng cong sudt cua cac tu bu: Qy = 1800 kKVAr

Luong cong suat phan khang truyén trong ludi nha may:
Q = Qinm — Qup = 2677.48 — 1800 = 877.48 (kKVAr)

Hé s cong suét ciia nha may sau khi bu:

Q _ 877.48
P 24015

ttnm

tgep = 0,365 — cosp = 0,94

tgp = =0.365

Két luan: Sau khi dat tu bu cho ludi dién ha ap cua nha may, hé $6 cong

suat cos¢ da dat tiéu chuan.
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Hinh 5.5:So do dit tu bu
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CHUONG 6.
THIET KE CHIEU SANG CHO PHAN XUONG LONG

CONG NGHIEP
6.1. MUC PiCH VA TAM QUAN TRONG CUA CHIEU SANG

Trong bat ky xi nghiép, nha may nao thi ngoai chiéu sang tu nhién con
phai str dung dén chiéu sang nhan tao va dén dién chiéu sang thudong dugc sir
dung dé lam chiéu sang nhén tao vi cac thiét bi don gian, dé st dung gia thanh
ré va tao ra dugc anh sang gan giéng véi tu nhién.

Vi vay van dé chiéu sang duoc nghién ciru trén nhiéu linh vyc trong d6 co
chiéu sang cong nghiép v&i nhitng yéu cau vé chat lugng ma khi thiét ké
chiéu sang bat budc phai tuan theo nhu:

Pam bao di va on dinh chiéu sang. Quang thong phan bd déu trén mat
bang can dugc chiéu sang

Khéng dugc ¢6 anh sang chéi chang ving nhin ctia mét
6.2. HE THONG CHIEU SANG
6.2.1. Céc hinh thirc chiéu sing

Chiéu sang chung: La hinh thtc chiéu sang tao nén d6 roi dong déu trén
toan dién tich san xut ciia phan xuong, véi hinh thirc chiéu sang nay thi dén
dugc treo cao trén tim theo quy dinh nao d6 dé co loi nhat. Chiéu sang chung
dugc dung trong cac phan xudng co yéu cau vé do roi & moi chd gan nhu
nhau va con duoc st dung & cac noi ma & d6 khong doi hoi mat phai lam viée
cing thang.

Chiéu sang cuc bd: La hinh thirc chiéu sang & nhiing noi can quan sat
chinh x4c ty my va phéan biét rd cac chi tiét, vdi hinh thirc nay thi dén chiéu
sang phai dugc dit gan vao noi can quan sat. Chiéu sang cuc bo dung dé
chiéu sang cac chi tiét gia cong trén may cong cu, & cac bd phan kiém tra, lap

may.
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Chiéu sang hdn hop: La hinh thtc chiéu sang bao gdm chiéu sang chung
va chiéu sang cuc bd. Chiéu sang chung hdn hop duoc ding & nhimg noi cé
cac cong viéc thudc cép I, ILII va cling dugc dung khi can phéan biét mau sic,
d6 161 16m, huéng xap xép cac chi tiét ...

6.2.2. Chon hé thong chiéu siang

Qua phan tich cac hinh thirc chiéu sang & muc trén ta thiy phan xudng
16ng cong nghiépcod nhing dic diém thich hop voi hinh thirc chiéu sang hon
hop vi vay ta chon hé thong chiéu sang cho phan xudng 16ng cong nghiép 1a
hé théng chiéu sang hon hop.

6.2.3. Chon loai dén chiéu sang

Hién nay ta thudong dung pho bién cac loai bong dén nhu: Pén day toc va
den huynh quang
a. Pén day toc: DBen day toc [am viée dya trén co s& bic xa nhiét. Khi dong
dién di qua s¢1 day toc lam day toc phat nong va phat quang.

Uu diém cua dén day toc 1a ché tao don gian, ré tién d& lap dat va van
hanh.

Nhuoc diém cia dén day toc 12 quang thong cia né rat nhay cam véi dién
ap.

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

b. Pén huynh quang: La loai dén Gmg dung hién tuong phong dién trong chat
khi ap suat thap.

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

Nhuoc diém cta dén huynh quang 1a: Ché tao phuc tap, gia thanh cao,
cos¢ thip 1am ting ton hao cong suat tac dung va lam giam hiéu suét phat

quang cua dén, quang thong cia dén phu thudc nhiéu vao nhiét do, pham vi
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phat quang ciing phu thudc nhiét do, khi dong dién thi dén khong thé sang
ngay duoc. Do quang thong thay doi nén hay lam cho méit méi mét va kho
chiu.

Chon dén chiéu sang cho phan xuéng co khi:

Qua phan tich cac wu va nhugc diém cua hai loai bong dén trén ta thay d6i
v6i phan xuong 16ng cong nghiép thi ta dung loai dén soi ddt 1a thich hop.

Phén xuéng 16ng cong nghiép khi co:

Chiéu dai: 70 m
Chiéu rong: 40 m
Téng dién tich la: 2800 m?

Ngudn dién ap st dung U = 220V 14y tir ti chiéu sang cua TPP tram bién
ap Ba.

6.2.4. Chon do roi cho cac b§ phian

D0 ro1 1a mot d§ quang thong ma mat phéing duge chiéu nhan dugc tir
ngudn sang ky hiéu 1a E.

Tuy theo tinh chét cua cong viée, yéu cau dam bao sttc khoé cho ngudi
lam viéc, kha nang cép dién ma nha nuéc co cac tiéu chuan vé do roi cho cac
cong viéc khac nhau, do vy ta phai cin c& vao tinh chit cong viéc cua timg
bd phan co6 trong phin xudng 16ng cong nghiép dé chon dugce d6 roi thich
hop.

Phan 16n tinh chat céng viéc cua phan xudng co 1ong céng nghiép can do
chinh xac vira nhu cdc may cong cu gia cong chi tiét, lap rap va cac phong
1am viéc, thir nghiém, va phong kiém tra c6 yéu cau vé do roi twong ddi cao.

Qua phan tich tinh chat cong viéc clia phan xudng ta tra bang duoc do roi
cho phan xuéng nhu sau:

E=30Lx
6.3. TINH TOAN CHIEU SANG
Do treo cao dén: H=h —h; — h,
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Trong do:
h: Chiéu cao ctia phan xudng (tinh tir nén dén tran cta phan xuong),
h=6.5m
h;: Khoang cach tir tran dén dén, hy = 0,7m
h,: Chiéu cao tir nén phan xuéng dén mit cong tac, h, = 0,8m

—H=65-0,7-08=5(m)

1 hi=0,7m
vy
A

h =16.5m H £ 5m

hz =0,8m

r

Hinh 6.1: So db tinh toan chiéu sang
Tra bang chiéu sang phan xuong dén soi dbt chao dén van ning ta co ty

sb: L _18.
H

Vay khoang cach gittacacden la: L=1,8 . 5=9 (m)
Diay nha c6 chiéu dai 70m va chiéu rong 40m ta bo tri 8 day dén, mdi
day dén gdm 5 bong, khoang cach gitta cac dén 1a 9m, khoang cach tir tudng

phan xuong dén diy dén gan nhét 1a 2m. Tong cong dén can dung 13 40 bong.

Xac dinh chi s6 phong:

_ab _ 4070 51
¢ H€+b_  5x€0+70_

Lay hé s6 phan xa cla tuong 1a 50%, cua tran 1a 30%. Tra bang ta chon
duoc hé sb st dung cua den la: kg = 0,5.

Léy hé b du trir: k = 1,3, hé sd tinh toan: Z = 1,2.
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kES.Z _ 13.2800.12.30

uang thong ciia mdi dén: F =
Quang thong nk., 40.05

= 6552 (Im)

Ta chon bong c6 cong sudt P = 1000W c¢6 quang thong F = 18300 Im.

Téng cong sudt chiéu sang cua phan xudng 1a: P = 40 . 1000 = 40 (kW)
6.4. THIET KE MANG PIEN CHIEU SANG

Dit riéng 1 ta chiéu sang canh cira ra vao ldy dién tir tu phan phdi cua
xuong. Tu gdm 1 aptdmat tong 3 pha va 8 aptomat nhanh 1 pha. Mdi aptomat
cap dién cho 5 bong dén.
6.4.1. Chon aptdomat tdng va cap tir ti phan phdi téi ti chiéu sang

Chon 4ptdmat tong theo cac diéu kién:

bién ap dinh mirc: Ugna > Ugmm = 0,38 kV

Dong dién dinh mirc:

P 40
lima = Lt = s = =60.77 (A
WA= J3u, 3038 A)

Chon 4ptdmat loai NC100H do hang Merlin Gerin ché tao c6 cac thong sd
Sau.

Bing 6.1: Thong sb ciia aptomat tong

LOZ.li Sé cuc Idm (A) Udm (V) IN (kA)
NC 100H 1-2-3-4 100 440 6

Chon cap tir TPP dén ti chiéu sang: Chon cap theo diéu kién phat nong
cho pheép.
Kne . lep > 1 = 60.77A
Trong do:
l: Dong dién tinh toan cta hé thong chiéu sang chung.
lco: Dong dién cho phép twong tng voi tung loai day, tung tiét dién.
Kn: HE 0 higu chinh, kpe = 1.

Kiém tra diéu kién phdi hop voi thiét bi bao vé bang aptomat:
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o 1250, _ 125.100
15 15

Chon cap loai 4G16 161 cach dién PVC do LENS ché tao ¢6 I, = 113A.

lep = 83,33 (A)

6.4.2. Chon aptomat nhanh va diy din dén cac béng dén
* Chgn aptomat nhanh:

Dbién ap dinh mac: Uy, > Uy = 0,22 KV

Dong dién dinh muc:

IdmA > Itt = ﬁ = ﬂ :27’27 (A)

Chon aptomat loai C60a co cac thong sd sau:

Bing 6.2: Thong sb ctia 4ptdmat nhanh

LO%‘i Sé cuc Idm (A) Udm (V) IN (kA)

C60a 1-2-3-4 40 440 3

* Chon day din tir tii chiéu sang dén cac béng dén
Chon day dan theo diéu kién phat nong cho phép: ki . lep > It
Kiém tra theo diéu kién két hop véi thiét bi bao vé bang aptomat.

1251,  _ 12540 _
lop > Iy = =52emt = 255 = 3333 (A)

Chon cap dong 2 15i tiét dién 2x2,5 mm?® ¢6 I, = 36A cach dién PVC do
hang LENS ché tao.
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Hinh 6.2: So d6 nguyén Iy mang dién chiéu sang ctia phan xudng

CM3200N
PN

0,4 kV TPP

NC100H

P N D N NN NP

bL1 bL2 pL3 DL4 DL5 DL6

NClOO)—%

[@]
(2]
o
>

C60a |C60a |C60a C60a| C60a| C60a| C60a

PNEPNIPN A A X

® ® ® ® 0 ® ® ®
® ® ® ® 0 ® ® ®
® ® ® ® 9 [©® ® [®
® ® ® ® 0 ® ® ®
®» o lo o Lo lo lg v
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Hinh 6.3: So d6 mang dién chiéu sang phan xudng 10ng cong nghiép

4
e
T—
® ® ® @
R R——R—®
@ @ X Q@
—® Y Q—
® X
Y @
® ® ®
® D@ —®
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KET LUAN

Sau mdt khoang thoi gian thuc hién dé tai tdt nghiép, duoc su giup do
tan tinh cta thay gi4o Th.s Nguyén Trong Thang va thady Ngd Quang Vi ciing
cac thﬁy c6 gi4o trong bdo moén Pién Tu Pong Cong Nghiép, voi sy nd luc clia
minh, va kién thtrc ciia minh dd hoc trong 4 nim vira qua. Dén nay em da
hoan thanh dugc ban d6 an tét nghiép cia minh véi dé tai: « Thiét ké cung
cap dién cho cong ty cb phan dién co Hai Phong”.

Trong ban d0 4n nay em da tim hiéu va giai quyét duoc nhimg van dé sau:

e Thu thap day du cac thdng sb lién quan téi cong ty ¢6 phan dién co
Hai Phong

e [yra chon duoc cac phﬁn tr cua hé théng

e Tinh toan bu cong suit

e Tinh toan chiéu sang cho phan xudng 10ng cong nghiép

Do con nhiéu han ché do vay trong dd 4an ctia em van con nhiéu sai xot,

rat mong dugc su chi bao dong gop cua thay c6 va cac ban.

Hai Phong, ngay ...thang ..... nam 2011
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