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Chuong 1:
TONG QUAN

1.1 Téng quan vé cung cap dién:
1.1.1 So lugc:

bién ning dang ngay cang déng vai trd hét sic quan trong trong ddi sdng con
ngudi ching ta. Chinh vi nhitng uu diém vugt trdi clia né so vdi cdc ngudn ning
luong khdc (nhu: d& chuyén thanh cdc dang ning lugng khic, dé truyén tii di xa,
hiéu suit cao...) ma ngdy nay dién ning dugc st dung hét sifc rong rdi trong moi
linh vuc, tif cong nghiép, dich vu, ... Cho d&€n phuc vu ddi song sinh hoat hang ngay
ctia mdi gia dinh. C6 thé néi ring ngay nay khdng mot qudc gia nao trén thé gidi
khong sdn xuit va tiéu thu dién ning, va trong tuong lai thi nhu ciu cda con ngudi
v€ ngudn ning lugng dic biét nay sé& van ti€p tuc ting cao.

Trong nhitng nim gin day, nudc ta da dat dugc nhitng thanh tyu to 16n trong
phat tri€n kinh t&, xa hoi. S§ lugng cdc nha mdy cdng nghiép, cdc hoat ddong thuong
mai, dich vu,... gia ting nhanh chéng, din d&€n sin lugng dién sdn xuit va tiéu ding
& nudc ta ting 1én dang k€ va du bdo sé ti€p tuc ting nhanh trong nhitng nim tdi.
Do d6 ma hién nay chiing ta dang rdt cin doi ngii nhitng ngudi am hiéu vé dién dé
lam cong tic thi€t k&€ cling nhu van hanh, cdi tao va stta chita lugi dién néi chung,
trong d6 c¢6 khau thi€t k€ hé thong cung cip dién.

Cung voi xu th€ hdi nhap qudc t€ hién nay 13 viec mS rong quan hé qudc t€,
ngay cang c¢6 thém nhiéu nha dau tv nudc ngoai dén vdi ching ta. Do vdy ma van
dé ditra 13 ching ta can phai thi€t k&€ cdc hé thdng cung cap dién mot cach c6 bai
bdn va ding quy cdch, phit hop v6i cdc tiéu chuiin k§ thuat hién hanh. Cé nhu thé
thi chiing ta mdi co thé theo kip vdi trinh d clia cdc nuéc.

1.1.2 Nhitng yéu ciAu chii yéu khi thi€t k&€ mot hé théng cung cip dién:

Thi€t k& hé thong cung cAp dién nhu mot tdng thé va lya chon cdc phan ti
cia hé thong sao cho cdc phan tif nay ddp ng dugc cdc yéu cau k¥ thuit, van hanh
an toan va kinh t&€. Trong d6 muc tiéu chinh 12 d@m bio cho ho tiéu thu ludn dui
dién niing v6i chi't lugng nim trong pham vi cho phép.

Mot phuong 4n cung cAp dién dugc xem 1a hop ly khi thod min dudc cic yéu
cau sau:

-bam bido d6 tin ciy cung cip dién cao ty theo tinh chit ho tiéu thu.

-b4am béo an toan cho ngudi va thiét bi.

-bdm bdo chat lugng dién ning ma chi y&u 1a ddm bdo dd léch va d6 dao
dong di€n trong pham vi cho phép.

-V&n dau tu nhd, chi phi vin hanh hang nim thap.

-Thudn tién cho cong tdc vin hanh va stra chitav.v...
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Nhitng yéu ciu trén thudng mau thudn nhau, nén ngudi thi€t k€ can phdi cin
nhic, k&t hgp hai hoa tly vao hoan cidnh cu thé.
Ngoai ra, khi thi€t k€ cung ciAp dién cling can chd y dé€n cic yéu ciu
khic nhu: C6 diéu kién thuin 16i n€u c6 yéu cau phat tri€n phu t3i sau nay, rit
ngdn thoi gian xay dung v.v...

1.1.3 Cac buéc thuc hién thiét k& cung cap dién:

Sau diy 1a nhitng budc chinh d€ thyc hién ban thi€t k& k§ thuat ddi v6i phuong
4n cung c4p dién cho xi nghiép:

1.X4c dinh phu t3i tinh todn clia tirng phan xudng va cia toan xi nghiép dé
ddnh gi4 nhu cau va chon phuong thic cung cap dién.

2.X4c dinh phuong 4n v€ ngudn dién.

3.X4c dinh cAu tric mang.

4 .Chon thi&t bi.

5.Tinh todn chdng sét, ndi di't chdng sét va ndi dat an toan.

6.Tinh todn céc chi tiéu kinh t&€ k§ thuat cu thé ddi v6i mang lugi dién sé& thiét
k&(cdc tdn that, hé s6 cong suat, dung lugng bu v.v..).
1.2 Téng quan vé cong ty nhya Tién Tan

Trong nhitng nim gin day, nganh nhya da c6 nhitng budc phat trién rat nhanh,
va tr§ thanh mot trong nhitng nganh cong nghiép manh cia thanh phd. Hang loat
cédc nha mdy, cong ty nhya ra ddi, trong d6 ¢ cong ty nhyra Tién Tan. Cong ty nhya
Tién T4n co co sd chinh § dudng Quang Trung, quan GO VAap, trén mot khu dat rong
7000m?. Pay 1a mot trong nhitng cdng ty nhya cé uy tin va quy md ciing tuong ddi
16n. S&n phAm cla cong ty rat da dang vé chlng loai cling nhw mAu ma. Sdn phim
clia cong ty khong chi tiéu thu trong nu6c ma con xuit khiu sang nhiéu nudc trén
thé gidi.

Cong ty c6 nha mdy sidn xuit chinh dit tai Go VAp, gdm c6 hai phan xudng
sdn xuat va mot xudng cd khi.

- Vé dic diém phu t3i ctia nha mdy sin xuit c6 nhitng nét chinh nhu: Pa s&
céc thi€t bi dién & day la nhitng dong cd KPB 16 to 16ng s6c, chd yé&u la cdc dong
co 3 pha dién 4p dinh mdc 1a 380V, va mot sd thi€t bi 1 pha dién 4p dinh mic 1a
220V, cdc phan xudng SX va cdc viin phong lam viéc trong cdng ty dugc chi€u sdng
bing dén huynh quang. Nha mdy dugc cip dién tir ngudn dién lu6i qudc gia, dién
4p dau vao phia trung thé 1a 15 kV .C4c diy din dugc dit trong dng cdch dién di
ngam trong dat nhim ddm bao tinh m§ quan va an toan khi lam vié61

- Quy trinh sdn xuAt cda nha mdy gdm c6 cdc cong doan nhu s6 d6 khoi sau:
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Pau vao nguyén li¢u

Keo PET
v
MAY HAPKEO |4 MAY XAY
(Hap kho keo PET)
y
Phé
phim
MAY EP ) PHAN LOAI SP »| Chora SP
(Ep thanh 6ng chai)
MAY SAY a MAY THOI
(S&y mém &ng chai) "|  (Th&i thanh SP)

H.1.1 S @6 khdi quy trinh SX clia nha mdy nhya Tién Tan

Bing s6 liéu vé cong suat dit, s6 lugng cdc thiét bi clia nha may cho
trong cac bang (1.1), (1.2), (1.3).

So dd mit bing, s6 do bd tri cdc thi€t bi tham khio cdc bin vé sd 1, 2, 3, 4.

Bdng 1.1 Danh sdch cdc thi€t bi xudng A

Kihi¢u | Ténthi€tbi |SL| Pgn(kW) | Ugm(V) | cosp | Ky | Pdm*SL

1 Quat hiit 6 9 380 0.8 | 0.6 54
2 Miy hap 8 5 380 09 | 0.6 40
3 Miy ép 1 37 380 | 0.85] 0.7 37
4 Miy siy 6 10 380 | 0.85] 0.7 60
5 Miy siy 2 15 380 09 | 0.7 30
6 Motor 10 1.5 380 | 0.70 | 0.6 75
7 M4y nén khi 1 4 380 0.7 | 0.6 4
8 M4y thdi 4 380 0.7 |0.65 16
9 Miy thdi 2 3 380 | 0.65 | 0.65 6
10 M4y xay 1 33 380 0.8 | 0.5 33
11 May ép 1 40 380 09 | 0.7 40
12 May lam sach 2 10 380 0.7 | 0.6 20

Téng 44 415
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Ki hiéu Tén thi€tbi | SL | Pgn(KW) | Ugn(V) | cosp | Ky | Pam*SL
1 Quat hit 10 9 380 0.7 | 0.6 90
2 Midy hip 12 7.5 380 0.9 | 0.6 90
3 Maiy ép 2 45 380 0.85 | 0.7 90
4 Midy siy 6 10 380 0.85 | 0.7 60
5 Motor 10 7.5 380 0.7 | 0.6 75
6 Mady nén khi 1 5 380 0.7 | 0.6 5
7 M4y thdi 6 4 380 | 0.75]0.65 24
8 M4y thdi 5 3 380 | 0.65|0.65 15
9 Miy xay 1 ok 380 0.8 | 0.5 37
10 Midy lam sach 3 10 380 0.7 |1 0.6 30
Téng cong 56 516
Bang 1.3 Danh sdch cdc thi€t bi xudng C
Ki hiéu Tén thi€tbi | SL | Pdm(KW) | Udm(V) | cosp | Ksd | Pdm*SL
1 Midy cit 4 2.2 220 0.65 | 0.15 8.8
2 Quat 10 rén 2 1.5 220 0.65 | 0.2 3
3 B€ ngdm 1 5.5 380 0.7 | 0.3 5.5
4 Ban th nghiém | 1 7.5 380 0.7 10.25 7.5
5 Mady mai da 3 3 380 0.65 | 0.15 9
6 T sdy 2 3.7 380 0.8 | 0.2 7.4
7 Mady mai thd 2 2.2 380 0.65 | 0.2 4.4
8 Mady phay 2 1.5 380 0.7 10.25 15
9 Khoan ban 3 0.75 220 0.65 | 0.25 2.25
10 Mdy mai tron 2 5.5 380 0.7 ] 0.2 11
11 Khoan dirng 2 5.5 380 0.7 ] 0.2 11
12 Mady tién 1 14 380 0.7 103 14
13 Mady tién 2 15 380 0.65| 0.3 30
14 Mady soc 3 3 380 0.65 | 0.25 9
15 Mady cao 3 1.5 220 0.8 10.25 4.5
16 Lo luyén khudén | 2 4 380 0.65 | 0.2 8
17 Quat 1o ddc 4 1.5 220 0.65 | 0.2 6
Téng cong 39 156.35
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Chuong 2
XA C PINH PHU TAI TINH TOAN CUA NHA MAY

2.1 Khai niém chung:

Khi thi€t k&€ cung cap dién cho mdt nha mdy, xi nghiép, ho ti€u thu thi mot
trong nhitng cong viéc rit quan trong ma ta phdi lam d6 1a ti€n hanh xdc dinh phu
tai tinh todn cho nha may.

- Phu tdi tinh todn: Phu tdi tinh todn (PTTT) theo diéu kién phit néng (dugc
goi tit 1a phu tdi tinh todn) 1a phu tai gid thi€t khong ddi ldu dai clia cdc phan ti
trong hé thdng cung cip dién tuong duong vSi phu tdi thuc t€ bi€n ddi theo didu
kién tdc dung nhiét ning né nhat. Néi cach khdc, phu ti tinh todn ciing lam day
din phét néng t6i nhiét dd bing véi nhiét dd 16n nhat do phu ti thue t&€ giy ra. Do
vay, vé phuong dién phit néng néu ta chon cdc thi€t bi dién theo phu tdi tinh todn
c6 thé ddm bio an toan cho cdc thi€t bi d6 trong moi trang thdi van hanh binh
thuong.

2.2 Muc dich xdc dinh phu tdi tinh todn:

Xéc dinh phu tai tinh todn 12 mot cong doan rit quan trong trong thi€t k& cung
cap dién, nhim lam cd sG cho viéc Iya chon diy dan va cdc thi€t bi ctia ludi dién .

2.3 Phin nhém phu tai
2.3.1 Cic phuong phidp phin nhém phu tdi:

Khi bit tay vio xdc dinh PTTT thi cong viéc diu tién ma ta phdi lam d6 1a
phidn nhém phu tdi.Thong thudng thi ngudi ta st dung mot trong hai phuong phap
sau:

- Phén nhém theo ddy chuyén san xudt va tinh chdt cong viéc:

Phuong phdp nay c6 uu diém l1a ddm bdo tinh linh hoat cao trong
van hanh ciing nhu bdo tri, sira chita. Ching han nhu khi nhd mdy sdn xudt dudi
cong suat thi€t k& thi ¢6 thé cho ngirng lam viéc mot vai day chuyén ma khong 1am
dnh huéng dén hoat dong clia cac day chuyén khdc, hodc khi bdo tri, sita chita thi c6
thé cho ngirng hoat dong clia tirng diy chuyén riéng 1&,... Nhung phuong 4n nay c6
nhugc di€m sd dd phic tap, 1a chi phi 1dp dit khd cao do c6 thé cic thi€t bi trong
cting mdt nhém lai khong nim gin nhau cho nén din dén ting chi phi diu tu vé day
din, ngodi ra thi doi hdi ngudi thi€t k€ cAn nim vitng quy trinh cong nghé clia nha
may.

-Phdn nhém theo vi tri trén mdt bang:

Phuong phap nay cé wu di€m 12 dé thi€t k&, thi cong, chi phi lip dit
thap. Nhung ciing ¢6 nhugc di€m 1a kém tinh linh hoat khi vdn hanh sia chita so véi
phuong phép thit nhat.
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Do vdy ma tuy vao dicu kién thyc t€ ma ngudi thi€t k€ lua chon phuong
an nao cho hop 1y.
2.3.2 Phan chia nhém phu tai cho cdc phin xuéng ctia nha may nhya Tién Tan:

0] day, ching ta sé lga cho phuong a4n phan nhém theo phuong phap 1, tic
phan nhém theo vi tri trén mit bing.
Dua vao so d6 b tri trén mit bing, va s6 lugng cla cdc thi€t bi tiéu thu dién,
ching ta s€ phian thanh cdc nhém nhu sau:
Xudng A phan lam 4 nhém
Xudng B phian lam Snhém
Xudng C phan 1am 2 nhém
K&t qui cu thé xin tham khdo cdc bing 2.2- 2.4 trang 16-23.

2.4 Xdc dinh tAm phu tai
2.4.1 Muc dich:

Xd4c dinh tAm phu tdi 12 nhim x4c dinh vi tri hgp 1y nhat d€ dit cdc ti phan
phdi (hoic th dong luc). Vi khi dit td phan phdi (hodc dong luc) tai vi tri d6 thi ta sé&
thuc hién dudc viéc cung cip dién véi ton tha't dién 4p va ton thit cong suit nhd,
chi phi kim loai mau 1a hgp 1y nhat. Tuy nhién, viéc lya chon vi tri cudi cung con
phu thudc vao cdc y€u t§ khic nhu: ddm bdo tinh m§y quan, nhu thuin tién va an
toan trong thao tac, v.v...

Ta c6 thé xdc dinh tAm phu t3i cho nhém thi&t bi (d€ dinh vi tri dit ti dong
luc), ciia mot phan xudng, vai phan xudng hoic clia toan bo nha may (d€ xdc dinh
vi tri @it ti ph6n phoi. Nhung d€ don gidn cong viéc tinh todn thi ta chi cAn x4c dinh
tAm phu tai cho cdc vi tri dit td phan phdi. Con vi tri dit ti dong luc thi chi cin xdc
dinh mdt cdch twong ddi bing uc lugng sao cho vi tri dit ti nim cin doi trong
nhém thi€t bi va wu tién gan cdc dong co c6 cdng suit 16n.

2.4.2 Cong thitc tinh:
Tam phu tai dugc xdc dinh theo cong thic:

n

S (X, *Py) S (Y, #Py)
X — i=1 , Y — i=1

n
Z I:)dmi
i=1
Trong d6 X, Y 1a hoanh do va tung do ctia tAm phu tdi (so v6i goc chuiin )
X;,Y; 12 hoanh do va tung do ctia thi&t bi thit i(so v6i géc chuin).
Pgmi 12 cOng suit dinh mic cla thi€t bi thit i.

2.1)
P

n
dmi
=1

2..4.3 Xac dinh tdm phu tdi cho phin xuéng A nha may nhya Tién tan:

Truéc tién, ta quy uSc danh s6 thi t clia cdc thi€t bd tri trén s¢ d6 mit biing
theo thif ty ting dan tir trdi sang phdi va tir dudi 1én trén.
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Chon goc toa dd tai vi tri géc dudi bén trdi (trén s @6 mit bing) cla phan
xudng A .
Pé tién 1gi cho viéc tinh todn tAm phu tdi theo cong thitc (2.1), ta 14p bang 2.1

Bang 2.1 So6 liéu tinh todn tAm phu tai xuéng A

STT() Ki hiéu X Y; P; X;*Pi Y;*P;
@) (2) ) 4) ) (6) ()
1 12 18 1 10 180 10
2 12 33 1 10 330 10
3 8 8 4.5 4 32 18
4 8 13 4.5 4 52 18
5 9 18 4.5 3 54 13.5
6 7 25.5 4.5 4 102 18
7 9 33 4.5 3 99 13.5
8 8 38 4.5 4 152 18
9 8 43 4.5 4 172 18
10 6 8 8.5 7.5 60 63.75
11 6 13 8.5 7.5 97.5 63.75
12 6 18 8.5 7.5 135 63.75
13 6 23 8.5 7.5 172.5 63.75
14 6 28 8.5 7.5 210 63.75
15 6 33 8.5 7.5 247.5 63.75
16 6 38 8.5 7.5 285 63.75
17 6 43 8.5 7.5 322.5 63.75
18 5 8 12.5 15 120 187.5
19 4 13 12.5 10 130 125
20 4 18 12.5 10 180 125
21 4 23 12.5 10 230 125
22 4 28 12.5 10 280 125
23 4 33 12.5 10 330 125
24 4 38 12.5 10 380 125
25 5 43 12.5 15 645 187.5
26 3 9.5 16.5 37 351.5 610.5
27 6 18 16.5 7.5 135 123.75
28 11 25.5 16.5 40 1020 660
29 6 33 16.5 7.5 247.5 123.75
30 10 39.5 16.5 33 1303.5 544.5
31 2 8 20.5 5 40 102.5
@) (2) 3) “) ) (6) (7)
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32 2 13 20.5 5 65 102.5
33 2 18 20.5 5 90 102.5
34 2 23 20.5 5 115 102.5
35 2 28 20.5 5 140 102.5
36 2 33 20.5 5 165 102.5
37 2 38 20.5 5 190 102.5
38 2 43 21 5 215 105
39 1 10 24 9 90 216
40 1 16.5 24 9 148.5 216
41 1 23 24 9 207 216
42 1 29.5 24 9 265.5 216
43 1 36 24 9 324 216
44 1 42.5 24 9 382.5 216
Tong 415 10493 5953

T bang 2.1 ta tinh dudc:

Z 2Xi*P; = 180 +130 432 +...4382.5 + 324 = 10493 (kW.m)

i1
z Y*P;=10+10 +18 +...4216 =5953 (kW.m)
i=l

n

D Pi=10+10 +4+...49 +9 = 415 (kW)
i=1
Thay vao cong thic (2.1) ta tinh dudc:
X=w= 25 (m)
415

y =223 _ 15 (m)
415
Vay tAm phu tdi 12 vi tri ¢ toa do (25m,15m). N&u dit td phan phdi tai vi tri
4y thi s& dem lai nhitng hiéu qua nhu di trinh bay & trén. Tuy nhién, d€ ddm bdo
tinh m§ quan ciing nhu thuin tién thao tic,v.v... Nén ta quyét dinh dit ti phan phoi
1 (PP1) tai vi tri st tudng, c6 toa dd la (25m, 24.5m).

2.4.4 Xdc dinh tAm phu tai cho phian xuéng B va C va cta toan nha may:

Ta ciing thanh 14p cdc bing sd liéu va tinh todn tuong ty nhu doi véi phan
xudng A (xem thém cdc bang phu luc 1)
Sau khi tinh todn ta thu dugc k&t qua nhu sau:
-Tam phu tdi cia phan xuéng B va C 1 vi tri ¢6 toa d6(X=39m,Y=10m)
= Chon vi tri dit td PP2 tai di€m (X=40m, Y=0m).
-Tam phu tdi cia toan b nha mdy c6 toa d6 (x=34m, Y=29m)
—> Chon vi tri dit ti phan phdi chinh(PPC) tai (X=34m, Y=25.5m).

Ludn vdn tot nghiép Trang8 SVTH: Ta Minh Hién



Chuong2 Xde dinh phwtdi tinh-todn “ GVHD::Cé- Neuyén Thi

(C4c két qud tinh todn trén Gng v4i vi tri gdc toa do dudc chon 12 tai vi tri
dudi cuing bén trdi cia xudng B).

2.5 Chon so db di day:

Sau khi xdc dinh xong vi tri dit c4 ti dong luc va cdc ti phan phin phdi, ta sé
ti€n hanh vé so dd di day cho cdc nhém thi€t bi va cho toan bd nha may
Céc nguyén tic 4p dung khi chon so db di diy:

-C4c thi€t bi ¢6 cong suat 16n thi di diy riéng.

-Céc thi€t bi c¢6 cong sudt vira va nhd dit gan nhau thi c6 thé di lién
thong v6i nhau ( nhung t8i da khong dudc qué 3 thi€t bi lién thong vi dé ddm bdo do
tin cay cung cip dién).

-D6i v6i cdc thi€t bi mot pha thi cin c6 ging di diy sao cho ching dudc
phan bd déu trén cédc pha,...

Sau khi cAn nhic lua chon cdc phuong 4n di diy c6 thé, ta s& chon ra dudc
phuong 4n di diy hop ly. So d6 di diy cla nha mdy nhya Tién TAn dudc trinh bay
trong cidc bdn vé s§ 1+4.

2.6 X4c dinh phu tdi tinh todn:
2.6.1 Mot s6 khai niém:

-H¢ 56 sit dung K, La ti s§ clia phu tai tinh todn trung binh v6i cong suit dit
hay cong sudt dinh mic ctia thi€t bi trong modt khodng thdi gian khdo sit (gid, ca,
hoac ngay dém,...)

. . P
+D3&i véi mot thist bi:  Ky=_tv (2.2)

dm
n
2. P
— =1

_t

P
Pdm i I:)dmi
i=1

+D06i v6i mot nhém thi€tbi: K= (2.3)

Hé s6 st dung néi 1én mifc sit dung, mifc d6 khai thic cong suit clia thi€t bi
trong khodng thdi gian cho xem xét.

-H¢ 56 dong thoi Kz: La ti s6 gitta cong suat tdc dung tinh todn cuc dai tai nit
khdo sit cia hé thong cung cip dién véi tong cdc cong sudt tic dung tinh todn cu

dai clia cdc nhém ho tiéu thu riéng biét (hoic cdc nhém thi€t bi) ndi vao nit do:

P
Kg=—" (2.4)

n

2P
i=1

Hé s& dong thdi phu thudc vao sd cdc phan tif n di vaio nhém
Kg = 0.9 +0.95 khi s6 phan tif n =2+4

Kg: =0.8 +0.85 khi s6 phdn ti n =510 (Trl13 ,TL[4];Tr 595, TL[1]).
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-H¢ 56 cuc dai K, : La ti s6 giita phu tdi tinh todn va phu tdi trung binh trong

thdi gian xem xét.

K P“ (2.5)
max— P .

th

Hé s6 cuc dai thudng dudc tinh v6i ca 1am viéc c6 phu tdi 16n nhat.

Hé $6 Kax phu thudc vao sd thiét bi hiéu qud npg(hodc Ny), vao hé sd sit
dung va hang loat cdc yé&u t§ khdc dic trung cho ch& do lam viéc cia cdc thi€t bi
dién trong nhém. Trong thyc t€ khi tinh todn thi€t k& ngudi ta chon K, theo dudng
cong Kix= f(Ksa,nng), hodc tra trong cdc bang ciAm nang tra ciu.

- SO'thiét bi hiéu qud ny,:

Gi4 thi€t c6 mdt nhém gdm n thi€t c6 coOng sudt va ché do 1am viéc khéc
nhau. Khi d6 ta dinh nghia ny, 12 mot s6 quy ddi gdm c6 ny, thi€t bi c6 cong sudt
dinh muc va ch& d6 1am viéc nhu nhau va tao nén phu ti tinh todn biing v&i phu
tdi tiéu thu thuc do n thi€t bi tiéu thu trén.

P’
P = (2.6)

i(Pdmi )2

-H¢ s6 nhu cdu K,.:La ti sd giita cong suit tinh todn (trong diéu kién thiét k&)
hodc cong suit tiéu thu (trong diéu kién van hanh) vdéi cong suat dit (cong suat dinh
muc) cia nhém ho tiéu thu.

Pe _ P 4P

Knc = P_ =PL*P_tb = I<max>k st (27)

dm dm tn

2.6.2 Cac phuong phip xdc dinh phu tdi tinh todn

Hién nay c6 rat nhiéu phudng phap d€ tinh toin phu tai tinh todn(PTTT), dva
trén cd sd khoa hoc d€ tinh todn phu tdi dién va dugc hoan thién vé phuong dién 1y
thuy&t trén cd s§ quan sdt cdc phu tdi dién & xi nghiép dang van hanh.

Thong thudng nhitng phuong phdp tinh todn don gidn, thudn tién lai cho két
qua khong that chinh xdc, con mudn chinh x4c cao thi phai tinh todn lai phic tap.
Do vay tiy theo giai doan thi€t k& thi cong va yéu cAu cu thé ma chon phuong phép
tinh todn cho thich hgp.

Nguyén tic chung d€ tinh PTTT ctia hé thong la tinh tir thi€t bi dién ngudc trd
v€ ngudn, tic 12 dugc ti€n hanh tir bac thdp d&€n bic cao clia hé thong cung cip
dién, va ta chi cAn tinh todn tai cdc di€m nit ciia hé thdng dién.

Muc dich cia viéc tinh todn phu tdi dién tai cdc niit nhim:

- Chon tiét dién ddy din cda luéi cung cip va phan phdi dién dp tr dudi
1000V trg 1én.
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- Chon s6 lugng va cong sudt may bi€n 4p.
- Chon ti€t dién thanh din cda thi€t bi phan phoi’
- Chon céc thiét bi chuyén mach va bio vé.
Sau day l1a mdt vai phuong phdp xac dinh PTTT thudng dung:

2.6.2.1 Xdc dinh PTTT theo sudt ti¢u hao di¢n ndng theo don vi sén phdm

P&i v6i ho tidu thu c6 db thi phu tai thuc t&€ khong thay ddi, PTTT bing phu
tdi trung binh va dudc xdc dinh theo suit tiéu hao dién ning trén mdt don vi sdn
phdm khi cho tru6c tdng sdn phAm sin xuit trong mot don vi thdi gian

M_ *W
Py=Pe, = - : (2.8)
TCa
Trong d6: M., - SO lugng sdn phAm sdn xult trong mot ca.

T.. -Thdi gian cia ca phu tdi I6n nhat.
wo- Suat tiéu hao dién ning cho mot don vi sdn phim.
Khi bi€t w, va tdng sin phdm sdn xuit trong cd mot nim, PTTT dugc tinh theo
cong thic sau:
P Ti _ W,.M
Ivmax Ivmax

Vi Tiymax[gi0] : Thdi gian sit dung cong sudt I6n nhat trong nim.

(kW) (2.9)

2.6.2.2 Xdc dinh phu tdi tinh todn theo sudt phu tdi tinh trén mot don vi sdn xudt:

Néu phu tai tinh todn xdc dinh cho ho tiéu thu c6 dién tich F, sut phu tdi trén
mot don vi la Py, thi

P, = Py*F (kW) (2.10)
Véi: P, : Suat phu tdi trén mot don vi dién tich sidn xuat

(kW/m?). trong thi€t k& so bo c6 thé 14y theo s lidu trong cdc bing tham khio.
F : Dién tich bd tri nhém, ho tiéu thu (m?).
Phuong phdp nay diing dé tinh phu tdi clia cdc phan xudng c6 mat dd may méc
phin bd tuong d6i déu.
2.6.2.3 Xdc dinh phu tdi theo cong sudt dit (P;) va hé s6 nhu cdu (K,.):
Phu tdi tinh todn dugc xdc dinh bdi cdng thic:

Po=kn* Y Py (kW)

i=1

Qu=Py* tgo (kVAr) (2.11)

Trong cong thic trén :
Ko : hé s6 nhu ciu, tra s tay k§ thudt theo cdc sO liéu thong ké
cta cdc xi nghiép, phan xudng tuong Gng.

Ludn vdn tot nghiép Trangll SVTH: Ta Minh Hién



Chuong2 Xde dinh phwtdi tinh-todn “ GVHD::Cé- Neuyén Thi

cos® hé s cong suit tinh todn tra s6 tay ky thudt tir d6 tinh dugc
tgp. NEu hé sd cos cia cdc thi€t bi trong nhdm khdng gidng nhau thi ta phdi tinh

hé s6 cos@ trung binh ctia nhém theo cong thic sau:

iCOS(Pi * Pymi
i=l1

CosQp = = 5 (2.12)

dmi

Phuong phdp ndy c¢6 vu di€m 13 don gidn, tinh todn thuin tién nén né
thudng dugc ding khi da c6 thi€t k&€ nha xudng clia xi nghiép nhung chua cé thiét
k& chi ti€t bo tri cdc may mdc, thi€t bi trén mit bing. Lic nay chi bi€t mot s6 liéu
duy nhat 1a cong suit dit cla tirng phan xudng.

Tuy nhién né ciing c6 nhudc di€m 132 kém chinh xdc vi K, dugc tra trong cic
s6 tay thudng thi khong hoan toan ding vdi thuc t&€ ma né chi cé y nghia ding dé
tham khao.
2.6.2.4 Xdc dinh phu tdi tinh todn theo hé s6 K,,.. va Py, (con goi la phuong phdp
5O thiét bi hiéu qud hay phuong phdp sdp xép biéu do)

Phuong phdp ndy cho k€t qua tuong ddi chinh xdc, vi khi tinh s& thi€t bi hiéu
qué (ny) ching ta da xét t6i hang lat cdc y€u t6 quan trong nhu dnh hudng ctia s&
lugng thi€t bi trong nhém, s6 thi€t bi c6 cong suat 16n nhat ciing nhu sy khdc nhau
vé ch€ dd 1am viéc cda ching. Do d6 khi cAn ning cao dd chinh xdc cia PTTT,
hoic khi khong cé sd liéu can thi€t d€ 4p dung cdc phuong phdp trén thi ta nén
dung phuong phdp nay.

COng thitc tinh toan:

Py = Pea = Kinax*Ksa*Pam

Hay  Py=K.*Pan. (2.13)

Céc budc tinh toédn:

- Tinh s6 thi€t bi hiéu qua theo cong thitc (2.6).
- Tinh hé s6 st dung ctia nhém thi€t bi theo cong thitc (2.3).
- Xét céac trudng hogp:

+NEUn, <4vin<d: Py = YR, (2.14)
i=1
+NéEu nyg <4 va n>4 : Py = Y Py * Ky (2.15)

i=l
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Chuong2 Xdc dinh phwiditinh-todn

V6i Ky 12 hé s6 phu tdi cta thi€t bi thit i. C6 th€ 18y gan ding:
K =0.75 ( Ché& dd lam viéc ngin han)
K, = 0.90 ( Ch& do lam viéc dai han)
+ NEu nyq > 4:
-Tim K.« theo nyg va K.
-Xdc dinh PTTT theo cong thiic:
Py = Kinax™ Ksa™ Pams
= K, * Py (2.16)
Qu = 1.1Qp (NEU ny< 10)
= Qp (N&uny, >10)
Trong d6 Py, va Qy 12 cdng suit tdc dung va cong suidt phdn
khdng trung binh ciia nhom: Py = Ki™* Pam
Qw = P™ tgPu, (2.17)

(cos@y, tinh theo cong thitc (2.12) ).

+ Phu tdi tinh todn cia nhém :
- VGith dong luc:  Sy=4P,> +Q,’ (2.18)

- V4i t phan phoi:

n
- &
Pttpp = Kdt z Pttdl
i=l

Qttpp =I<dt>|< z Qttd| (2 19)
i=1

2 2
Sttpp =1/ Papp” + Qupp
Trong d6 Kg; 1a hé s6 ddng thdi, chon theo s6 nhém di vao ti.
Néu c6 phu tdi chi€u sdng di vao ti thi phai cong thém cic gid tri
P, va Q. ,vao Py va Qg trong cédc cong thdc trén.

- DOng dién tinh todn : I =\/§i—L (2.20)
dm

+ Xdc dinh phu tdi dinh nhon (PTPN):

Phu tdi dinh nhon 13 phu t3i cuc dai xuat hién trong thdi gian ngin
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( Trong khoang mot vai gidy). Phu tdi dinh nhon thudng dugc tinh dudi dang dong
dién dinh nhon (Ig,). Dong dién nay thudng dugc dung d€ ki€m tra sut 4p khi md
mdy, tinh todn chon céc thi€t bi bdo vé,...

P6i véi mot may bi thi dong dinh nhon 12 dong mé mdy. Con ddi
véi nhém thi€t bi thi dong dinh nhon xuat hién khi mdy c6 dong dién md mdy 16n
nhat trong nhém kh&i dong, con cdc mdy khdc lam viéc binh thudng. Do d6 dong
dinh nhon dugc tinh theo cong thic sau:

Idn = Ikd = I(mm>l< Idm (D61 %] mC)t thié,t bl)
2.21)

= Tiamaxt Lit ~Ksa*lammax (P01 v6i mot nhom thiét bi).
Trong d6: Kym 12 hé s6 mé mdy
+V§6i dong cd KPB, rotor 16ng sé¢ Ky, = 5+7
+Pong co DC hoic KPB rotor diy quan Ky, =2.5
+ P6i véi MBA va 15 hé quang thi Ky, > 3.
Ligmax V2 K 12 dong kh&i dong va hé so sit dung cia thiét

bi ¢c6 dong khdi dong 16n nhat trong nhém.
Ii; 12 dong dién tinh todn cia nhém.

2.6.3 X4c dinh phu tai tinh todn cho nha may nhua Tién Téin:
2.6.3.1 Xdc dinh phu tdi dong luc:

O day ta s& xdc dinh PTTT clia nhd mdy theo phuong phdp s§ thi&t bi hiéu
qud. Vi phuong phdp nay cho k&t qua chinh x4c hon céc phuong phdp khdc, va phu
hdp véi didu kién thuc t& c6 thé.

PAu tién ta s& tinh todn PTTT v4i nhém 1A (PL1A):
+ Tinh s& thi€t bi hiéu qué theo cong thifc (2.6):
_ (3%2+4%5+75%8+10%2)>
nhq_ 2 % 2 % 2 % 2 % -
3°F24+4°*%54+7.57*%8+10"*2

3 Py = 3F2+4%547.5%8+10%2 = 106 (kW)

i=1
+ Tinh K cia nhém theo c6ng thitc(2.3)

0.6*(10+7.5*%2+4+7.5*3+10)+0.65*(4*2+3+4)
106

st = = 061

+TU ny=15 va Ky =0.61, tra bang 2, TL[3], ta tim dugc K= 1.19
+ Tinh hé s& cong suit trung binh clia nhém thiét bi theo cong thirc(2.12)
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0.65*(3*2)+0.7*(10+4+75+4+75+4+75+7.5%*4+4+75+4+75+10) _

Cosoy, = 06

0.7

= tgoyp =1.02
+ Tinh Py, va Qg theo cong thic (2.17)

Py = 0.61%106=64.66 kW

Qu = 64.66%1.02 = 65.97 kVAr ( Do nypq >10)
+ Tinh Py va Qy theo cong thuc (2.16):

Py= Kpax* P =1.16* 64.66 = 76.95 kW

Qi =Qu = 65.97 kVAr ( do np>10)
+ Tinh S cia nhém theo cong thic (2.18)

Su=+P.>+Q,> =176.95% +65.97> =101.36 kVA

+ Tinh I;; cia nhém theo cong thiic (2.20):
LS. _ 10136
YTBrU, A3%038

+ Tinh I4, cia nhém theo cong thitc (2.21):

=154 A

Vi Igmmax clia thi€t bi c6 dong mé mdy 16n nhat trong nhém 1a 21.7A
Kigmax = 0.7
= 4, = 5%21.74154-0.7%21.7 = 249.48 A
Nhdn xét: Sau khi tinh todn PTTT ctia nhém PLIA ta thay:P=76.95 <
YPymi =106kW, Q= 64.66 < ZQum; = ZPami*tge =108 kVAr. Nhu vay viéc xdc dinh
PTTT sé& gitip cho viéc lura chon cdc phin ti trong hé thong cung cip dién nhu day
dan, thi€t bi déng cdt, MBA,... hdp Iy va kinh t€ hon.
Ti&n hanh tinh todn tuong tu cho cdc nhém dong luc khéc, ta thu dudc két qua
cho §ciacbiang2.2+24
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Bang 2.2 Bang phu tai tinh todn xuéng A

STT | Ténnhém | Ki |SL|C.suat dit| Iam Udm | cos@/tgp| Kgqa | Cong sudt [Sothiet/Heso Phu tai tinh todn Dong

nhanh vatén hiéu| Pam(KW) mot thiét| (V) trung binh |bi hiéu| cuc | p,, Qu S I dinh

thi¢t bi Mot|Tatca PIA) Py, | Qp | dud | dai | (kW)(kVAr)(kVA) (A) | nhon

di¢n t.bi| t. bi (KW)|(kVAr)| M | Kmax Tan(A)

1) (2) QDS 6] D [®] 9 (10) || A2) | A3) (A4 |AS)| (A6) | (A7) | (18) | (19)

Nhém 1 (PL1A).

1 Miéylamsach| 12| 1 ]10] 10 | 21.7 |380]0.7/1.02| 0.6 108.5

» [Mdy théi 8|14 4 8.68 |380/0.7/1.02 | 0.65 90.1
Motor 6 |1]75]75]| 1628 [380]0.7/1.02| 0.6

3 My thdi 8|14 4 8.68 |3800.7/1.02| 0.65 90.1
Motor 6 | 117575 | 1628 [380|0.7/1.02| 0.6

4 Méynénkhi |7 | 1|4 ]| 4 8.68 |380(0.7/1.02| 0.6 50.4
Miy thdi 91113 3 7.01 |38010.65/1.17| 0.65

5 |Motor 6 |2(75| 15 | 16.28 [380]0.7/1.02| 0.6 97.8

6 |Motor 6 |2(75| 15 | 16.28 [380]0.7/1.02| 0.6 97.8
May thdi 9113 3 7.01 |3800.65/1.17| 0.65

7 M4y thdi 8 |1 8.68 |3800.7/1.02| 0.65 97.1
Motor 6 |1]75]75]| 1628 [380]0.7/1.02| 0.6

g My thoi S |1]4]| 4 8.68 [380/0.7/1.02| 0.65 90.1
Motor 6 |1]75]75]| 1628 [380]0.7/1.02| 0.6

9 Miaylamsach|[12]1 10| 10 21.7 [380(0.7/1.02| 0.6 108.5

Téng nhom: 17 106 0.7/1.02 | 0.61 |64.66| 65.97 | 15.02 |1.19(76.95| 65.97 |101.4|154.0| 249.5
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Nhom 2 (DL2A),
@) (2) DS @G| ) [ 9 10) | dh | d2) | A3y (A4 [AS)| (A6) | (A7) | (18) | (19)
1 |Quat hut 11119 9 17.09 |3800.8/0.75] 0.6 85.8
2 |Quat hut 1119 9 17.09 |380/0.8/0.75] 0.6 85.5
3 M4y hip 2 1115 5 8.44 [380]0.9/048| 0.6 89 8
Motor 6 | 17575 ] 1628 [380[0.7/1.02| 0.6
4 |M4y hdp 2 121510 8.44 [380]0.9/048| 0.6 50.6
S5 |Mdy ép 3 01 [37] 37 | 66.14 |380]0.850.62| 0.7 330.7
6 M4y siy 4 11 [10] 10 17.87 |380|0.85/0.62| 0.7 89.4
7 My say 5|1 |15] 15 25.32 1380/0.9/0.48 | 0.7 126.6
Téng nhém: 9 102.5 0.84/0.65| 0.66 |67.65| 43.7 | 5.29 |1.31 88.62| 48.07 |100.8{153.2| 437.6
Nhom 3 (DL3A).
1 Quat hut 1 119 9 17.09 |3800.8/0.75] 0.6 93.9
Mady hip 21115 5 8.44 [380[0.9/048| 0.6 89.4
2 M4y siy 4 11]10] 10 17.87 |3800.85/0.62| 0.7 89.4
3 M4y siy 4 | 1]10] 10 17.87 |3800.85/0.62| 0.7 89.4
4 |Mdy sdy 4 | 1]10] 10 17.87 |380|0.85/0.62| 0.7 337.7
S5 |Mdy ép 111140 40 | 67.53 [380]0.9/0.48 | 0.7 16.9
5 M4y hap 2 121510 8.44 [380[0.9/048| 0.6 50.6
7 |Quat hut 1 119 9 17.09 |3800.8/0.75] 0.6 85.5
Téng nhém: 9 103 0.87/0.57| 0.67 [69.01/39.11| 4.96 |1.31]90.4 | 43.02 |100.1{152.1|442.5
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Nhom 4 (PL4A).
@ 2) QA @D G| @6 | @D |G| O [dodh| d2) A3 A4 | A5 | dA6) A7) | (A8) | (19)
1 |Quat hut 1 1 9 9 117.09 380 | 0.8/0.75| 0.6 85.5
2 |Quat hut 1 1 9 9 117.09 380 0.8/0.75 | 0.6 85.5
3 Médyhdp | 2 |2 | 5 10 | 8.44 | 380]0.9/0.48 | 0.6 50.6
4 Mdyxay | 10| 1 |33 | 33 [62.67 ]380 0.8/0.75 | 0.5 3134
5 Motor 6 1 |75 7.5 [16.28 ]380 |0.7/1.02 | 0.6 81.4
6 [Mdy sdy 4 1 [ 10 | 10 [17.87 | 380 |0.85/0.62| 0.7 89.4
7 Mdy sy 4 1 |10 | 10 |[17.87 ]380 |0.85/0.62| 0.7 89.4
8 [Mdy sdy 5 1 | 15| 15 [25.32 ]380 0.9/0.48 | 0.7 126.6
Tong nhém: 9 103.5 0.83/0.67| 0.6 | 62.1 | 41.73 | 6.01 | 1.37 | 85.08 | 45.90 | 96.7 [ 146.9 | 428.9
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Bing 2.3 Bang phu tdi tinh todn xuéng B

STT | Ténnhém KH|SL|Céng suit| I, |Ugm| cosp | Ky | Congsuat [Sothiet| He Phu tdi tinh toan Dong
nhanh vatén dat (A) (V) trung binh bi O | Py | Q Sy I, | dinh
thi't bi Pam(kW) hi¢u | cye |(kW)(kVAr)/(kVA) (A) |nhon
dién Mét| Tat Py | Qp | qua | dai Lan
thi€t| ca (KW) [(KVAr) Dpq | Kipax (A)
bi |thiét
bi
@ 2 ADH S| 6 DG O A Ay | dz | a3 (a4 (ds| ade | a7nH | ady | (19
Nhém 1 (PL1B).
1 |[Mdylamsach| 10| 1 | 10 | 10 |21.70/380|0.7/1.02 | 0.60 108.5
» |May théi 711 4 18.10/380(0.75/0.88/0.65 54.5
M4y thSi 82| 3| 6 |7.01|380[0.65/1.17/0.65
3 |Motor 512175 15 [16.28/380]0.7/1.02 | 0.60 97.7
4 M4y sdy 411110 | 10 |17.87/380(0.85/0.62| 0.70 89.4
5 M4y sdy 411110 ] 10 |17.87/380(0.85/0.62| 0.70 89.4
6 |Motor 512175 15 [16.28/380]0.7/1.02 | 0.60 97.7
M4y thdi 711 8.10 [380(0.75/0.88| 0.65
7 My thdi 81| 3 | 3 [7.01|380[0.65/1.17/0.65 96.5
Motor 511175 7.5 [16.28/380]0.7/1.02 | 0.60
8 |Maysdy 411110 | 10 |17.87/380(0.85/0.62| 0.70 89.4
9 |Mdylamsach| 10| 1 | 10 | 10 [21.70/380/0.70/1.02] 0.60 108.5
Téng nhém: 15 104.5 0.74/0.91| 0.64 | 66.55 | 60.02 | 13.00 | 1.19 (79.19) 60.02 |99.37 [150.98246.48
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