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LOI MO DAU
Trong cong cudc xay dung va doi moi dat nude, nganh cong nghiép dién

luc ludén gitt mot vai tro v cung quan trong. Hién nay dién luc tré thanh dang
nang lugng khong thé thiéu duogc trong hau hét cac linh vuc: xay dung, sinh
hoat, giao thong van tai,... Khi xdy dung mdt nha may méi, mdt khu cong
nghiép, mot khu dan cu mdi.... thi viéc dau tién phai tinh dén 13 xay dung mot hé
théng cung cép dién dé phuc vu nhu cAu sén xuét va sinh hoat cho khu vuc do.

Sau thoi gian hoc tap tai truong va qua qué trinh tim hiéu thyc té tai cong
ty ¢6 phan sit trang men — nhom Hai Phong. Em d3 thyc hién dé tai tot nghiép:
“ Thiét ké cung cip dién cho cong ty c6 phan sit trang men — nhém Hai
Phong . Voi sy huéng din tan tinh cia ¢6 gido Th.S DS Thi Hong Ly cung céac
thay co trong bd mon Pién Tu Pong cong nghiép em di hoan thanh dé tai.

Po an gdm cac phan sau:

Chuong 1: Gi6i thiéu vé cong ty cb phan sat trang men — nhdm HP.

Chuong 2: Xac dinh PTTT cua cac phan xuong va toan nha may.

Chuong 3: Lua chon cac thiét bi dién cho nha may.

Chuong 4: Nbi dat va chong sét.



CHUONG 1.

~ GIOITHIEU VE CONG TY
CO PHAN SAT TRANG MEN — NHOM HAI PHONG

1.1. LICH SU HINH THANH VA PHAT TRIEN CONG TY.
Cong ty cd phan sit trang men - nhom Hai Phong duoc thanh 1ap tir mot

doanh nghi¢p nha nudc.

Try sé clia cong ty dit tai: S6 136 dudng Ngo Quyén - Phuong May Chai
- Quan Ngo Quyén - Thanh phd Hai Phong.

* Cong ty c6 nhiém vu:

- TO chuc san xuat kinh doanh va xuat khau cac loai san pham sat trang
men, nhom, thép khong ri, cac loai kim khi khéc, vat liéu chiu Itra va hoa chat

ché tao men, kinh doanh nha & va vin phong cho thué.

- Trai qua miy chuc nim xay dung va phat trién cong ty da qua nhiéu giai
doan thang tram, tap thé can bo cong nhan vién cia cong ty luén khic phuc kho
khan hoan thanh nhiém vu chinh tr1 cua don vi dugc giao trong tung giai doan :

1. Giai doan vira san xudt vira xdy dung (1960 - 1966):
Nha may sét trang men - nhom Hai Phong duoc xay dung vao cudi nim 1958
trén nén nha may bat cuia Phap dé lai tir trude nam 1930, dén cudi nim 1959 nha
may xay dung xong. Pay 14 cong trinh do Trung Qudc vién trg voi nhiém vu co
ban 1a san xuét hang tiéu dung dan dung, y té, phuc vu quéc phong va 1a co so
dau tién ctia mién Béac san xuét san pham sat trang men. Ngay 17/5/1960 nha
may chinh thic duoc thanh 14p va di vao hoat dong véi cong suét thiét ké ban
dau 1a 300.000 san pham nhom va 1,5 triéu san pham sit tring men mot nam,
vol 4 xuong san xuét trén dién tich mat béng 2.4 héc ta, sd lao dong cua nha
may khi d6 gém 52 can bd cong nhan vién di dugc dao tao nghé tai Thuong Hai
Trung Quéc. Day 1a giai doan nha may thuc hién nhi€ém vy san xuét phuc vu hai

nhiém vy chién lugc cia cach mang Viét Nam: Ngoai vi¢c cung cap san pham



tai Viét Nam, nha may con san xudt mot sé san pham xuat khau sang cac nudc
XHCN nhu Lién X0 ct, Cu Ba,... .

2. Giai doan vira san xudt vira chién dau (1967 - 1975):

Pay 1a giai doan kho khin nhat cia nha may vi dat nude ta dang c6 chién
tranh, dé qudc My da leo thang bin pha mién Bic, dung khong quan danh vao
cac muc tiéu: Cac trung tAm chinh tri, trung tdm kinh té, khu cong nghiép &
mién Bac nudc ta. Nha may phai di chuyén vé 2 noi so tan tai Hai Duong va Ha
Bic, chi dé lai mot bo phan nho can bd cong nhan vién & lai vira san Xuat vira
chién d4u bao vé nha may. Ngay 20/4/1967 nha may bi may bay My ném bom
pha huy 2 trong 4 xudng san xuét 1a xuong dap hinh va can dac da gay thiét hai
nang né vé con ngudi va tai san ciia nha may, c6 8 can bd cong nhan vién da hy
sinh va 50 thiét bi may moc ctia 2 xudng bi pha huy hoan toan, san xuét b dinh tré.

3. Giai doan md réng san xudt (1976 -1978):

Pay 14 giai doan nha may dugc chinh phu Trung Qubc gitp d& nham khoi
phuc va mo rong san xuat. Mot s6 nha xudéng méi duge xay dung nhu: xudng
ché phﬁn, xuong ndi chiu lua, dap hinh, can duc, trang nung. Déng thoi cac thiét
bi mé&i duoc trang bi: hé théng 10 nung treo (10 nung ban ty dong), hé thdng
phun hoa, cic may dap song dong,.... dén cudi ndm 1978 san luong san xuit cia
nha may da dat cong suat 700 tin nhom va 5 triéu san pham sat trang men mot
nam. Dién tich mat b.%mg cua nha may dugc mé rong 1én 6,2 héc ta va c6 7
xudng san xuat chinh.

4. Giai doan twr 1978 - 1986:

Puoc su quan tim cua chinh phu véi sy nd luc ¢b ging cua tap thé can bo
cong nhan vién, nhiéu sang kién cai tién duoc ap dung trong giai doan nay thuc
su 1a mot bat pha giup nha may dimg vimg ma mot trong nhitng sang kién dé 1a
sang kién dua than kip 1é ctia Viét Nam vao san xuat thay thé hoan toan than dau
ctia Trung Qudc d3 giup nha may duy tri duoc san xuét khi khong cé su trg gitp
ctia chuyén gia va hoan thanh tét nhiém vu cua Pang va nha nuéc giao pho: 6

tri¢u sdn pham sat trang men, 2,5 tri¢u san pham nhom.



5. Giai doan chuyén doi co ché qudn 1y: tir co ché quan liéu bao cdp sang
co ché thi truong (1987 - 2004):

Sau khi c6 Quyét dinh 217/HPBT ( nay la chinh phu ) chuyén ddi nén
kinh té tir co ché bao cip sang co ché thi truong ¢ sy quan 1y ctia nha nude theo
dinh hudng XHCN, dé ton tai va dung viing trong co ché mdi nha may phai tu
td chtrc san xudt kinh doanh: Nhiéu thiét bi d3 dwoc diu tu mdi, san xuét san
pham da dang, cong tac quan 1y dugc ting cuong di lam giam chi phi san xuat,
mo rong thi trudng tiéu thu san pham. Chinh vi vy, hiéu qua kinh té ngay cang
cao, doi séng clia can bo cong nhan vién ngay cang duoc 6n dinh va cai thién rd
rét. Von cong ty tai thoi diém thang 12/1989: 159 triéu dong, toc do ting truong
on dinh tr 10 — 15 % /nam.

6. Giai doan tur 2005 - nay:

Thuc hién cha truong chuyén d6i doanh nghiép ctiia Pang va nha nudc
thang 10/2004 cong ty sit trang men - nhom Hai Phong bat dau co phan hoa
doanh nghiép nha nudc: 70% von cua cong ty do cac cd dong dong gop, nha
nudc chi déng gop 30% von hién co cua cong ty theo quyét dinh sb
108/2004QD - BCN ngay 12/10/2004 cua b cong nghiép. Dang ky kinh doanh
lan dau s6 0203001233 ngay 14 /01/2005 ciia so ké hoach dau tu thanh phd Hai
Phong. Giai doan ndy cong ty da dau tu 10 G nhom bang dién tro, véi cong suat
thiét ké 7 tan/ngay.

Vi nhitng thanh twu da dat dugc trong gan 50 nam qua, cong ty da duogc
trao tang nhiéu brling khen, giéy khen, huan chuong lao dong hang 1, hang 2,
hang 3, c¢ luan Iuu cta chinh phu, b cong nghiép nhe ( nay la b cong thuong )
va thanh phd Hai Phong. San pham cuia cong ty ¢ uy tin 16n trén thi truong Viét

Nam va dugc ngudi tiéu dung binh chon hang Viét Nam chét luong cao.

1.2. CO CAU TO CHUC CUA CONG TY
Tong lao dong thue té dang st dung ( tinh dén thoi diém thang 3/2010 ): 474
Trong do:
- Lao dong déng bao hiém xa hoi: 456
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- Lao dong hoc nghé : 14

- Lao dong hop dong khoan viéc: 13

- Lao dong nir: 174

- Lao dong gian tiép: 136

- Lao dong lam cong tac quan 1y, nghi¢p vu: 98

- Lao dong 1a CN phuc vu ( nha tré, bao v¢, niu an, bdc vac, lai xe ): 38

- Cong nhan k¥ thuat: 347

- Lao dong co6 trinh do dai hoc: 86

Trong d6: 76 nguoi duogc sur dung 1am nghiép vu, quan ly.

Cong ty phan bd co cu to chirc gdbm 8 phong chiic ning va 8 xudng san
xuat chinh. Co quan c6 tham quyén cao nhat cua cong ty la dai hoi dong cd
dong, dai hoi dong cd dong bau ra hoi dong quan tri va ban kiém soat. Chirc
nang, nhiém vu cua hoi déng quan tri va ban kiém soat duoc thé hién trong diéu

1€ cua cong ty.
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1.3. CAC YEU CAU CHUNG POl VOI HE THONG CUNG CAP PIEN.
» Do tin cqy ccfp dién:

Murc d0 dam bao lién tuc cép dién tuy thudc vao tinh chit, yéu cau cua
phu tai véi nhidu nha may cong nghiép tt nhét 13 dit cic may phat du phong,
khi mat dién ludi s& dung dién may phat cip cho cac phu tai quan trong cac bo
phan chinh, day truyén quan trong.

> Chdt lwong dién:

Chét lugng dién duoc danh gia qua hai chi tiéu 13 tan s6 va dién ap. Chi
tiéu tan sd do trung tim diéu d6 qudc gia diéu chinh. Nguoi thiét ké phai dam
bao chat lugng dién ap cho khach hang noi chung dién ap & ludi trung ap va ha
ap chi cho phép dao dong quanh gia tri dinh mic + 5% . O nhiing xi nghiép
phan xudng yéu cau chat lwong dién ap cao nhu dién tir chinh xéac, thiét bi van
phong mdy in... chi cho phép dao dong dién ap + 2,5%.

> An toan:

Cong trinh cap dién phai dugc thiét ké co tinh an toan cao: an toan cho
nguoi van hanh, ngudi sit dung, an toan cho chinh cac thiét bi dién va toan bo
cong trinh.

> Kinh té:

Trong qua trinh thiét ké thuong xuét hién nhiéu phuong 4n, mdi phuong
an déu c6 vu nhuge diém riéng, déu c6 mau thun giita hai mat kinh té va ky
thuat. Mot phuong an dit tién thuong c6 uu diém 1a do tin cdy va chat luong
dién cao hon. Thuong danh gia kinh té phuong an cp dién qua hai dai luong:

von dau tu va phi ton van hanh.

1.4. SO PO MAT BANG VA THONG KE PHU TAI CUA CONG TY
1.4.1. So @6 mit bang
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Hinh 1.3. So d6 mit bang toan nha may.
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Trong do:

1: Nha hanh chinh

2: Xuong co khi

3: Xudng trang nung
4: Xudng ché men

5: Xuong inox

1.4.2. Théng ké phu tai cong ty

1.4.2.1. Xwéng co khi

6: Nha an
7: Xuong nhom
8: Xudng can dac

9: Xuong dap hinh

Bang 1.1. Phu tai phan xuong co khi.

Tong cong

STT Tén may S8 lugng | “OnE S suét
1 May tién CQ 3 11 33
2 May tién L5 1 3 3
3 May tién ren 1 3 3
4 May tién truc 1 5 5
5 May mai 3 2 6
6 May phay 1 7.5 7.5
7 May bao 3 55 16.5
8 May khoan 3 4.5 13.5
9 May cua sat 1 7 7
10 May cua gb 1 3 3
11 Bla may 1 1 15 15
12 Bla may 2 1 11 11
13 Bua may 3 1 7 7
15 Bom nudc 3 5 15
16 Quat chong nong 12 0.6 7.2
17 Quat 10 3 3 9
18 Tu sdy 1 9 9
19 M4y nan sat 1 1.5 1.5

Téng s6 may: n =41
Tong cong suat: 172 (kW)
Dién tich: 1536 (m?)




1.4.2.2. Xwéng can duc

Bang 1.2: Phuy tai phan xudng can duc.

Cong suat

Tong cong

STT Tén may S6 lugng suat
(KW) (kW)
1 | May cat miéng tron 2 7.5 15
2 | May cit miéng tron xoay 2 4 8
3 | May cat miéng nho 1 4.8 4.8
4 | May cat thang 200cm 1 11 11
5 | May cat thang 250cm 1 25 25
6 | May cat thang 120cm 1 2.2 2.2
7 | May can 1 185 185
8 | May nén khi 1 4 4
9 | Bomnudc 2 0.25 0.5
10 | Panang 3 3 8
11 | Cau truc 1 13 13
11 | Quat 16 nau nhém 7 2 4.5 4.5
Dong co dich chuyén
12 nang ha khu6n duc 1 6 0
13 | Quat bao ho nho 20 0.6 12
14 | Quat bao ho to 7 3 21
15 | May ép phoi 1 4.5 4.5

Tong sd may: n= 47

Tong cong suat: 330 (kW)

Dién tich: 1092 ( m?)
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1.4.2.3. Xuwéng ché men - vit liéu chiu lira (VLCL)

Bang 1.3: Phu tai phan xuong ché men - vat liéu chiu lira.

. . Tong cong
STT Tén may 50 Cong suat suat
lwong (kW)
(kW)
1 May tron men udét 1 2 3 6
2 | May tron men udt 2 1 7 7
3 | May tron men udt 3 6 10 60
4 | May tron men kho to 2 13 26
5 | LO men quay 2 55 11
6 | Quat 1o nung gach 1 7.5 7.5
7 | May khuay dat 1 2.2 2.2
8 | May tron kho nho 2 1.5 3
9 May sang to 1 11 11
10 | Méay sang nho 1 3 3
11 | May dong gach 1 13 13
12 | May dap ham 1 20 20
13 | May hat vat liéu nghién 3 5.5 16.5
14 | Thang may ché hang 1 46 46
15 | Quat 10 nau xi nhom 1 4 4
16 | Quat bao ho 12 0.6 7.2

Tong sd may: n = 38
Tong cong suat: 232.2 (kW)

Dién tich: 639 (m?*)
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1.4.2.4. Xwong dap hinh

Bang 1.4: Phu tai phan xudng dap hinh.

% A z Tong cong
STT Tén méy ISI;)O'II CO(T(?\%A?;M suit
1 | May kéo ton 1 13 13
2 | May cat miéng tron 1 4 4
3 | May cit miéng mo vit 1 3 3
4 | May dap truc khiru 60T 1 5.5 5.5
5 | May dap quai 63T 1 7.5 7.5
6 | May dot dap 35T 2 3 6
7 | Maydap 16T 1 1.5 15
8 | Méy dap quai 16T 2 3 6
9 | May cat voi 4m 2 1.5 3
10 | May can dau 1 1 1.5 1.5
11 | May can dau 2 2 2.2 4.4
12 | M4y dap song dong 4 13 52
13 | May tién 1 2 4 8
14 | May tién 2 1 7 7
15 | May tién 3 1 45 4.5
16 | May xén vién am 8 3 24
17 | May phay 1 11 11
18 | May tan dinh 1 0.75 0.75
19 | May dot 16 3 3 9
20 | May dot 16 quai 1 1.5 1.5
21 | May tan dinh 1 1.5 1.5
22 | May dot 13 quai 1 3.2 3.2
23 | May dap quai 17T 1 4.5 4.5
24 | May dot 15 quai 1 1.5 1.5
25 | May tan dinh 1 1.5 1.5
26 | Quat bao ho 31 0.6 18.6

Téng sb may: n = 72
Tong cong suat: 203.95 (kW)

Dién tich: 1404 (m?)
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1.4.2.5. Xwéng nhom

Bang 1.5: Phu tai phan xudng nhom.

Téng

STT Tén may 0 Cong suat cong sut
lwong (kW)
(kW)
1 | May dot dap 1 4.5 4.5
2 | May dot dap 3 1.5 4.5
3 | May cit vién 2 1.5 3
4 | May dot dap 1 7.5 7.5
5 | May cat vién 2 3 6
6 | May dap song dong 2 11 22
7 | Méy vién mép 2 1.5 3
8 | May dap thay luc 500T 1 35 35
9 | May cit vién 1 4.5 4.5
10 | May dap thay lyc 1 14 14
11 | Méay tan quai 6 1.5 9
12 | May hut doc ria tring 1 4.5 4.5
14 | Quat bao ho 20 0.6 12

Tong sd may: n = 44

Téng cong suat: 130.6 (kW)

Dién tich: 1352 (m?)
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1.4.2.6. Xwong trang nung
Bang 1.6: Phu tai phan xudng trang nung.

) ) Tong cong

A ) So Cong suat Z

STT Tén may suat

lugng (kW)

(kW)
1 | Quat chéng ndng 4 15 60

2 | Quat bao ho 32 0.6 19.2
Quat 10 nung 4 11 44
4 Quat hat doc phun hoa 1 22 22
5 | May nén khi 1 1 18 18
6 | May nén khi 2 1 18 18

7 | Paning t6 Axit 2 4.5 9

8 Quat hut doc Axit 1 7.5 7.5

Téng sb may: n =42
Tong cong suat: 182.7 (KW ) ( trir may nén khi 1,2 )
Dién tich: 2268 (m?)
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1.4.2.7. Xwong Inox
Bang 1.7: Phu tai phan xudng Inox.

STT Tén may mii o CO(I&%/\;;I at Tor;%gtong
- (KW)
1 | May danh bong 1 2 22 44
2 | May danh bong 2 7 7.5 52.5
3 | May duc 16 voi &m 1 1.5 1.5
4 | May han cao tan 1
5 | May xén day 2 2.2 4.4
6 | May vién mép 2 2.2 4.4
7 | May miét 4m 2 2.2 4.4
8 | May dap 2 1.5 3
9 | May dap 1 3 3
10 | May dap 2 4.5 9
11 | May dot dap 2 0.6 1.2
12 | May cit vién 1 2.2 2.2
13 | May déap thuy luc 2 35 70
14 | May khoan can 1 1.5 1.5

Téng s6 may: n =28
Tong cong suat: 194.5 (kW)
Dién tich: 2268 (m?)
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CHUONG 2.

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

2.1. PAT VAN PE

Phu tai dién 1a s6 liéu dau tién va quan trong nhét dé tinh toan thiét ké hé
théng cung cap dién. Xac dinh phu tai dién qua 16n so véi thuc té s& dan dén
chon thiét bi dién qua 16n lam tang vdn dau tu. Xé&c dinh phu tai dién qua nho s&
bi qué tai gdy chay nd hu hai cong trinh, 1am mat dién. Xac dinh chinh xac phu
tai dién 1a viéc lam kho, phu tai can x4c dinh trong giai doan tinh toan thiét ké
hé théng cung cap dién goi 14 phy tai tinh toan .

C6 nhiéu phuong phap xac dinh phu tai dién. Can cin ctr vao luong
thong tin thu nhan duoc qua ting giai doan thiét ké dé lua chon phuong phép
thich hop. Cang c6 nhiéu thong tin vé ddi twong st dung cang lwa chon cac

phuong phép chinh xac.
2.1.1. Cac phwong phap xac dinh PTTT ( phu tdi tinh toan ).

% Phuwong phap xac dinh PTTT theo kn.va Py
Theo phuong phap nay co:
Pt = Kne. 21 Pas (2.1)
Qi = Py.tge
trong do:
- Kne: La hé s6 nhu cau cua thiét bi hodc cua nhom thiét bi dugc tra trong )
tay ki thuat.
-tg@: Suy ra tor cos@ cua cac thiét bi. Néu cos@ cua céc thiét bi trong
nhom khong gidng nhau cho phép dung cos¢ trung binh dé tinh toan:

Pycosg,+ Pycos@a+ ...+ Pycoso,

P,+ P+ Py+ ..+ P,

CoS®@ = (2.2)

Phu téi chiéu sang dugc tinh theo cong suét chiéu sang trén mot don vi di¢n tich:

Pes = Po.F (2.3)

16



trong do:
Po: suét chiéu sang trén mot don vi di¢n tich ( W/m? ).
F: dién tich can duogc chiéu sang ( m?).
Can phai cAn nhic xem sir dung loai bong dén nao thich hop. Néu sir dung bong
deén soi dot thi cos@ = 1 va Qs =0. Néu dung den tuyp thi cos¢ = 0,6 = 0,8.
Khi do6:

Qes = Pes: 19 (2.4)
Tir day ta dé dang tinh duoc phu tai tinh toan toan phan ctia mdi phan xudng :
Stt:\/(Ptt+Pcs)2+EQtt+ Qcs )? (2.5)
Cudi cung phu tai tinh todn xi nghi€p dugc xac dinh:
Pixn = Kae- o1 Petsen = Kae ZT( Pees + Pesi ) (2.6)
Quon = K27 Qeean = KaeZT( Qe + Qs ) (2.7)
Ston = J Pttxnz + Qttxnz (2.8)
P
COSQ,, = —=1 (2.9)
Sttxn

Kq.— hé s6 dong thoi. Xét kha ning phu tai cic phan xudong khong dong thoi cuc
dai. C6 thé lay:
ke = 0,9 + 0,95 khi s6 phan xuéng n =2 + 4
ke = 0,8 + 0,85 khi s phan xuéngn =5 + 10
s Phuong phap xdac dinh PTTT theo kmax, P -
V&1 mot dong co: Py = Py
Véi nhom dong con < 3: Py = 27 Paps (2.10)
Véin > 4 phu tai tinh todn nhom dong co duoc xac dinh theo cong thirc:
Pit = Kmax-Ksd- 221 Pams (2.11)

Trong do:

o kg lahésosu dung cua thiét bi hodc ctia nhom thiét bi.
o Kma 12 hé s6 cuc dai duoc tra trong $0 tay: Kmax = f(Nhgs Ksa)
® Ny s6 thiét bi dung dién hi¢u qua, do la s6 thiét bi ¢ cung cong Suét,

cung ché do 1am viéc gay ra mdt hi¢u qua phat nhiét hodac mirc do huy
17



hoai cach dién cua thiét bi dung nhu thuc té da gay ra trong sudt qua

trinh lam viéc.

s Phuong phap xdc dinh PTTT theo sudt phu tdi trén mot don vi dién tich

sdn xudt :
Py = Po.F (2.12)
Po: sudt phu tai trén mot don vi dién tich ( W/m?)
F: dién tich b6 tri nhom ho tiéu thu ( m?)
% Phwong phdp xdc dinh PTTT theo sudt tiéu hao dién nang trén mét don
Vi san pham:

Pit = Pea = . (2.13)

trong do:
Mg, — SO lwong san pham san xuét trong mot ca.
Tea— Thoi gian cta ca phu tai 16n nhat [ h ].

W, — Suét tiéu hao dién nang cho mot don vi san phém: kWh/mot

don vi sdn pham.

2.2. XAC PINH PHU TAI TINH TOAN CHO TUNG PHAN XUONG

2.2.1. Phan xuwéng co khi

Tong cong sudt cia nhom may la:

2Pan =172 (KW)
Ap dung cong thirc ta co:

n=41;,n,=7
18



.ﬂ"l :"r
= Ne=—2=—=0,17
n 41
P, 75,5
= P.= L= = 0,44
PE 1772

Tra bang [ PL 1.5 — trang 255 — Tai li€u tham khdo 1 ] dugc npe«= 0,56 suy
ranng = 0,56.41 = 22,96

Tra bang [ PL 1.6 — trang 256 — Tai li¢u tham khao 1 ] v6i kgg = 0,4 va npg =
5suy ra Kmax=1,19

Ap dung cong thirc ta co:
Pit = Kmax-Ksa.Py = 1,19.0,4.172 = 81,872 (kW)

Ta co: cosg = 0,75
= tge = 0,88
Qu = Py.tge = 81,872.0,88 = 72,05 ( kVAr)

S = \[ P’ +Qu” =./81,8722 + 72,052 = 109,06 (KVA)

% Cong suit chiéu sang cho xwéng co khi:

Lay P = 20 (W/m?)

Pes = Po.F =20.1536 = 30720 (W) = 30,72 (kW)

Vi chiéu sang cho phin xudéng dung dén soi d6t nén cos @ = 1 suy ra Qi =0
Nhu vay ta tinh dugc tong cong suat cia xuong co khi:

Sz = 109,06 + 30,72 = 139,78 (kVA).

2.2.2. Phan xuwéng can duac

Tong cong suit cia nhom may la:

Y Pz = 330 (kW)

Ap dung cong thirc ta co:

n=46;n; =1
=M= o0
= T4
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Tra bang [ PL 1.5 — trang 255 — Tai li€u tham khao 1 ] dugc nyg== 0,06 suy ra
Nhg = 0,06.46 = 2,76
Nhg=2,716 <4
Do cac thiét bj 1am viée & ché do dai han nén:
Py = 0,9.330 =297 (kW)
Ap dung cong thirc ta co:
cose =0,75

= tge = 0,88

Qi = Py.tg @ =297.0,88 = 261,36 ( KVAr)

Sy = J Pe?4Qu” =4/2972+261,36% =395,6 (kVA)

< Cong suit chiéu sang cho xwéng can diic:

Ly Py = 20 (W/m?)

Pes = Po.F =20.1092 = 21840 (W) =21,84 (kW)

Vi chiéu sang cho phan xuong dung dén sgi dét nén cos @ = 1 suy ra Qe =0
Nhu vdy ta tinh dugc tong cong suat cua xuong co khi:

St = 395,6 + 21,84 = 417,44 ( kVA )

2.2.3. Xudng ché men - vit liéu chiu lira (VLCL)

Téng cong suit cua xudng 1a:

2P, =32+7+106+132+552+75+22+152+11+3+13+20+
553+46+4+0,6.12=243,4 (kW)

Ap dung cong thirc ta co:

n=38;n=1
ny
= n«=—=—=0,026
n 8
Py 46
= Pr=—=—" =0,19
Py 243,4
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Tra bang [ PL 1.5 — trang 255 — Tai li€u tham khao 1 ] dugc nygx = 0,48 suy ra
Nng = 0,48.38 = 18,24
Tra bang [ PL 1.6 — trang 256 — Tai li€u tham khao 1 ] v61 kgg = 0,4 va npq = 18
suy ra Kmax=1,24
Ap dung cong thirc ta co:
Pit = Kmax-Ksa.Py = 1,24.0,4.243,4 = 120,73 (kW)
Ta co: cosg = 0,75
= tge = 0,88
Qi = Py.tge = 120,73.0,88 = 106,24 ( KVAr)

S = \[ P’ +Qu’ =./464647 + 40,892 = 160,82 (kVA)

Syt 160,82 kVA
\V3Ugym  V3.380V

= 116,06 (A)

tt —

% Cong suat chiéu sang cho xwdng ché men - vat liéu chiu lira:

Ly Py = 20 (W/m?)

Pes = Po.F =20.639 =12780 (W) = 12,78 (kW)

Vi chiéu sang cho phan xuong dung dén sgi dét nén cos @ = 1 suy ra Qe =0
Nhu vay ta tinh duoc tong cong sut cia xuong men - VLCL 1a:

Se= = 160,82 + 12,78 = 173,6 (kVA )

2.2.4. Phan xwong dap hinh
Téng cong suat cia nhom may la:

2 P4, =203,95 (kW)
Ap dung cong thirc ta co:
n=72;n=2

Py 20,5
= = 0’1
PE 203,95

3

2
I
|
|

Tra bang [ PL 1.5 — trang 255 — Tai li€éu tham khao 1 ] dugc nyg== 0,06 suy ra
Nhg = 0,81.72 = 58,32
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Tra bang [ PL 1.6 — trang 256 — Tai li€u tham khdo 1 ] v61 kgg = 0,4 va npq = 60
suy ra Kmax=1,1
Ap dung cong thirc ta co:
Pt = Kmax-Ksa.Py = 1,1.0,4.203,95 = 89,738 ( kW )
Ta c6: cos@ = 0,75
= tge = 0,88
Qu = Pr.tge = 89,738.0,88 = 79 ( kKVAr)

S, = \[ P ® + Qe ” =./89,7382 + 797 = 119,56 (KVA)

% Cong suat chiéu sang cho xwéng dap hinh:

Lay Py = 20 (W/m?)

Pes = Po.F =20.1404 = 28080 (W ) = 28,08 (kW)

Vi chiéu sang cho phan xuéng dung dén soi d6t nén cos @ = 1 suy ra Qs =0
Nhu vay ta tinh duoc tong cong suat ciia xudng dap hinh:

Se= = 119,56 + 28,08 = 147,64 (kVA )

2.2.5. Xwéng nhom

Téng cong suit cua xudng 1a:

2Py, =45+153+152+75+32+11.2+152+35+45+14+156+
45+0,6 +0,6.20=130,1 (kW)

Ap dung cong thirc ta co:

n=44;n;=1
> no="2= 220,023
M Ta
P, 44
> P.=-Lt=— =034
Py 130,1

Tra bang [ PL 1.5 — trang 255 — Tai li€éu tham khao 1 ] dugc nyg+= 0,14 suy ra
Nhg = 0,14.44 = 6,16

Tra bang [ PL 1.6 — trang 256 — Tai li¢u tham khao 1 ] v61 kg = 0,4 va npg = 6
suy ra Kmax = 1,66
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Ap dung cong thirc ta co:
Pit = Kmax-Ksg-Py = 1,66.0,4.130,1 = 86,4 (kW)
Ta co: cosg = 0,75
= tge = 0,88
Qt = Py.tge = 86,4.0,88 = 76,032 ( KVAr)

S = J Pe® +Qu” =./8642+76,0322 = 115,09 (KVA)

Sy 115,09kVA
V3Usm  V/3.380V

tt —

= 174,86 (A)

Cong suét chiéu sang cho xuong nhom:

Lay Py = 20 (W/m?)

Pes = Po.F =20.1352 = 27040 (W) = 27,04 (kW)

Vi chiéu sang cho phan xudéng dung dén soi ddtnéncos @ =1 suy ra Qe =0
Nhu vay ta tinh dugc tong cong suat cia xuong nhom:

Sir2 = 115,09 + 27,04 = 142,13 ( kVA )

2.2.6. Xwong trang nung

Tong cong sut cia xuong 1a:

2P =154+06.32+114+22+18+18+45.2+75=1932 (kW)
Ap dung cong thirc ta co:

n=46;n;=10
5 n="2=22022
M Tae
P, 162
> P.=—Lt=—— =084
Py 193,2

Tra bang [ PL 1.5 — trang 255 — Tai liéu tham khéo 1 ] dugc npe» = 0,26 suy ra
Nhg = 0,26.46 = 11,96
Tra bang [ PL 1.6 — trang 256 — Tai li€u tham khao 1 ] v61 kg = 0,4 va npq = 12
suy ra Kmax=1,32
Ap dung cong thirc ta co:

Pt = Kmax-Ksa.Py = 1,32.0,4.193,2 = 102,01 ( kW)
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Ta co: cosg = 0,75
= tge = 0,88
Qu = Py.tge = 102,01.0,88 = 89,77 ( kVAr)

S = J P’ +Qu’ =./102,01% + 89,777 = 135,88 (kVA)

Sy 135,88kVA
\V3Usy  V3.380V

tt —

= 206,45 (A)

Cong suit chiéu sang cho xudng trang nung:

L4y Py = 20 ( W/m?)

Pes = Po.F =20.2268 = 45360 (W ) = 45,36 (kW)

Vi chiéu sang cho phan xuong ding dén sgi d6t nén cos @ = 1 suy ra Qe =0
Nhu vay ta tinh dugc tong cong suat cia xuong nhom:

Se = 135,88 + 45,36 = 181,24 (kVA )

2.2.7. Xwéng Inox
Téng cong sut cua xudng 1a:

2Ps, =222 +757+15+222+222+222+152+3+452+06.2+
2,2+352+15=201,1(kW)
Ap dung cong thirc ta co:

n=27,n=4

5 n=2t=Z =015
Tm 2777
p, 114

> P.=—t=— =057
PE 201,1

Tra bang [ PL 1.5 — trang 255 — Tai liéu tham khéo 1 ] dugc nye» = 0,42 suy ra
Nng = 0,42.27 = 11,34
Tra bang [ PL 1.6 — trang 256 — Tai li€u tham khao 1 ] v61 kgg = 0,4 va npq = 12
suy ra Kmax = 1,36
Ap dung cong thirc ta co:

Pt = Kmax-Ksa.Py = 1,36.0,4.201,1 = 109,4 (kW)

Ta co: cosg = 0,75
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= tge = 0,88
Qi = Py.tge = 109,4.0,88 = 96,27 ( kVAr)

gtt:JPﬁHQﬁz = /109,42 + 96,277 = 14573 (kVA)

Lo Sw _WST3RVA
‘T V3Usm V3380V T 7T (A)

Cong suét chiéu sang cho xuong Inox:
Ly Py = 20 (W/m?)
Pes = Po.F =20.1344 = 26880 (W ) = 26,88 (kW)
Vi chiéu sang cho phan xuong dung dén sgi d6t nén cos @ = 1 suy ra Qe =0
Nhu vy ta tinh duoc tong cong sudt ctia xudng nhém:

SeZ = 135,88 + 45,36 = 181,24 (kVA )

2.2.8. Nha hanh chinh, van phong
Nha vin phong, hanh chinh ta tinh phu tai theo cong suat dat vai dién tich

270 (m?), ta chia 1am 9 phong, mdi phong 30 ( m?), Py = 139 (kW)
Chon cong suét dat cho 1 phong 145 (KW ). Tra so tay véi nha hanh chinh, vin
phong
knc=0,8; ¢ =0,8; po = 15 (W/m*)
Cong suat tinh toan dong luc:
Pa = Kne.P4 =0,8.139=111,2 (kW)
Cong suit tinh toan chiéu sang:
Pes = po.F =15.270 =4,5 (kW)
Q=0
Cong suat tinh toan tac dung:
Py = Pg + Pes = 115,7 (kW)
Cong sudt tinh toan phan khang:
Q¢ =P4. tge = 115,7.0,75 = 86,78 ( kVAr )

Cong suét tinh toan toan phan:

Se= /115,72 + 86,787 = 114,63 (kVA)
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2.2.9. Nha an
Dién tich nha an 1a 150 (m?). Nha n chi can quat va chiéu sang tra s6 ki thuat ta

c6: cong suét sir dung trén mot don vi dién tich Py = 50 ( W/m?) kne = 0,8; cos@

=0,8; Py = 45 (kW)

Cong suét tinh toan dong luc:

Cong suat tinh toan chi€u sang:

Pes = po.F = 15.150 = 2,3 (kW)

QCS:O

Cong suat tinh toan tac dyung:

Py = Pai + Pes = 38,3 (KW)

Cong suit tinh toan phan khang:

Qi=Pa. tg@ =

Cong suat tinh toan toan phan:

36.0,75 =

Sw= /3832 + 272 =46,86 (kVA)

27

( kVAr )

2.2.10. Bang tong két phu tai toan nha may.
Bang 2.1: Bang tong két phu tai cho nha may.

P Q P Q P Qu= 25z
Tén phu tai tt tt cs cs tt tt (KVA
(kW) | (KVA) | (kW) | (kVA) | (KW) | (KVAT) )
139,7
Xuéng co khi |81,872| 72,05 |30,72| 0 |112,592| 72,05 :
417 4
Xuéng can dic | 297 [261,36(21,84| O 318,84 | 261,36 )
Xudng ché 160,8
120,73 (106,24 | 12,78| 0 133,51 | 106,24
men - VLCL 2
Phan xudng 147.6
89,738 79 |2808| O |117,819| 79
dap hinh 4
Phén xuéng 86,4 |76,032|27,04] 0 113,44 | 76,032 | 142,1
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nhdom 3

Xudng trang 181,2
102,01 | 89,77 | 45,36 0 147,37 | 89,77
nung 4
181,2
Xudng Inox 109,4 | 96,27 | 26,88 0 136,28 | 96,27 A
Nha hanh 114,6
111,2 | 86,78 | 4,5 0 115,7 | 86,78
chinh 3
Nha an 36 27 2,3 0 38,3 27 46,86
, 1516,
Tong 0 1238,55 | 899,234 )1

Tinh toan phu tai tinh toan ctia nha may ta phai xét dén hé sé6 dong thoi:
2P = Kg 22T Pesi = Ko 25 Pegs + Pooi) (2.14)
2 Qre = Kae X1 Qs = Kae XT( Qeri + Ui ) (2.15)
- Kg:: khi xét dén kha ning phu tai 1am viéc khong dong thoi c6 thé lay:

Kg = 0,9 = 0,95 khi s6 phan xuéng n =2 <+ 4

K4 = 0,8 <+ 0,85 khi s6 phan xuéng n =5 + 10

Véi y nghia 1a khi s6 phan xudng cang 16n thi Ky cang nho, phu tai tinh
toan xéac dinh theo cac cong thirc trén dung dé thiét ké mang cao ap xi nghiép, ta
chon K4 =0,8.

2 Pi= K28 Py + P.;) =0,8.1238,55 = 990,84 (kW)

20 = Ky 221 Qee; + Q) =0,8.899,234 = 719,4 ( kVAr)

Cong suat toan phan cta cong ty:

¥ Sy =PZ+ Q2 =./990,84% + 719,42 = 1224,46 (KVA )

Vay hé s6 cong suat cia toan cong ty:

c Pre _ 990.84 _ o
oS =— = =0,
Y=, 122446
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2.3. XAC PINH TRONG TAM PHU TAlI, VI TRi PAT TRAM BIEN AP
2.3.1. Xac dinh trong tam phu tai.

Trong tam phu tai cua nha may 1a so li¢u quan trong cho nguoi thiét ke
tim duoc vi tri dat cac tram bién ap, giam tdi da ton that nang luong, ngoai ra
trong tAm phu tai con c6 thé giup cho nha may trong viéc quy hoach va phat
trién san xuat trong tuong lai nham co cac so d6 cung cap dién hop 1y tranh ling
phi va dat dugc cac chi ti€u kinh té ki thuat mong mubn.

Toa do cua trong tam phu tai cua cong ty dugc xac dinh theo cong thirc sau:

‘o = XS gy = 218y
xS XV S
L X1 Sz,
SOOIl
trong do:

Si 1a cong suét phu tai thu i.
Xi, Vi, Zi l1a toa do phu tai thir 1 tinh theo mgt h¢ truc toa do tuy y chon

trong do toa do z la chiéu cao tdm phu tai. Trong thuc té z it dugc quan tam.
1395 +2970,2 + 3443,6 + 1286,6 + 1631,16 + 37,6 + 2274,08+ 9312,94 + 4659,14
Xo=
1409.1

Xo= 19,2
_1327,5+ 3935,52 + 3534,18 + 2975,17 + 1359,3 + 47 + 1137,04 + 2090,66 + 1927,92
Yo= 1409,1

Yo =13
Vay tdm phu tai ¢6 toa do: M( 19 ; 13)
-bé x4c dinh biéu dd phu tai, chon ty 1€ xich 3kVA/mm?.

Stt
S=mmR*>R= |—
mi
360.P
Ogs =
Ptt

Két qua tinh toan ban kinh R va goc o ctia biéu do phu tai cho trong bang 2.2.
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Bang 2.2: Ban kinh R va goc o cta biéu dd phu tai cac phan xudng.

Th Ki hiéu
Pes, P, S, R ‘Igs
Ut | Tén phan xudéng | trén mat
. (kW) (KW) (kVA) (mm)
tu bang
92,
1 | Xudng co khi 2 30,72 |119,14 | 148,51 4 -
307,20 25,
2 | Xudng can dac 8 21,84 A 380,12 | 40,33 6
Xudng ché men - 34,
3 4 12,78 | 133,51 160,82 | 17,06
VLCL 5
Phan xudng dap 127,60 79,
4 9 28,08 160,66 | 17,05
hinh 6 2
Phan xudng 85,
5 7 27,04 |113,44 | 142,13 | 15,08
nhém 8
Xuong trang 11
6 3 45,36 | 147,37 | 181,24 | 19,23
nung 0,8
7 | Xuong Inox 5 26,88 |136,28 | 181,24 | 19,23 | 71
8 | Nha hanh chinh 1 45 111,2 | 114,63 | 12,2 | 45
11
9 | Nhaan 6 2,3 36 46,86 5 04
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Hinh 2.1. Biéu d6 phu tai nha may

2.3.2. Chon vi tri ciia tram bién &ap ( TBA)
TBA 1a mét trong nhitng phan tr quan trong nhat cta hé théng cung cap

dién, n6 dung dé bién doi dién ning tir cdp dién ap ndy sang cip dién ap khac.
Céc tram bién ap, tram phan phoi duong day tai dién cung véi cdc nha may phat
dién 1am thanh mot hé thong phat va truyén tai dién ning théng nhat.
Lua chon vi tri dat TBA vira phu hop véi nhu cau cia phu tai vira dam
bdo an toan cho viéc khai thac va sir dung dién nang.
Vi tri cia TBA phai thoa mén cac yéu cau chinh sau:
- Gan trung tdm phu tai, thuan tién cho ngudn cap dién dén.
- An toan, lién tuc cung cép dién.
- Thao tac van hanh va quan ly dé dang.

- Tiét kiém v6n dau tu, chi phi van hanh hang nam 1a bé nhat.

30
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- Can ¢6 tinh my quan cao ( day 1a yéu cau quan trong ddi voi cac
TBA nha may cua cac khu cong nghiép hién dai hoa cao ).

Phan loai TBA c¢6 4 loai:

* Tram treo:

TBA treo 13 kiéu tram toan bd céc thiét bi cao ha ap va may bién ap déu
dat trén cot. T ha ap dat trén cot hoac dat trong bué)ng phan phéi xay dudi dat.
Tram nay thuong tiét kiém dit nén thudng dugce dung lam tram cong cong do thi
cung cip cho mot vung dan cu. Tram treo c6 cong suat nho dudi 400kVA va cip
dién ap tir 10 — 22/0,4kV. Tuy nhién loai tram nay thuong lam mat my quan nén
vé lau dai loai tram nay khong duoc kich thich dung.

* Tram ct:

Tram cot thudng duoc dung ¢ nhitng noi c6 diéu kién dat dai rong nhu &
ving ndng thon, trong cac xi nghiép vira va nho. Doi véi loai tram cot thiét bi
cao ap dit ¢ trén cot, may bién ap dat bét trén xi mang dudi dat. Ta phan phdi ha
ap dat trong nha, xung quanh c6 xay tuong bao ve.

* Tram Kin:

Tram kin thuong dung & nhitng noi c6 do an toan cao, loai tram nay
thuong dugc dung lam tram phan xudng. Loai tram nay thuong cé 3 phong:
Phong cao ap dat thiét bi cao ap, phong mdy bién ap va phong ha ap dat cac thiét
bi ha ap. Trong tram co thé dat mot hodc hai may bién ap, dudi b¢ may co hd
dau su cd cira thong gié cho phong may va phong cao ha ap phai c6 ludi chian
bao vé.

* Tram tron bo:

Tram tron bo 1a tram dugc ché tao, lép dét tron bo trong cac tu co cau tao
viing chic chiu dugc va dap, chéng mua 4m uét. Tram tron bd ¢6 3 khoang
khoang, khoang cao 4p, khoang ha ap va khoang may bién ap. Cac khoang duoc
b6 tri linh hoat thich hop léy diéu kién dia diém rong hep khac nhau. Céc tram
bién ap tron bd thuong duoc ché tao véi cong suat may bién ap tir 1000kVA try

xuéng cép dién ap 7-24/0,4kV. Tram chon bd an toan chic chén, gon dep... vi
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vay dugc dung ¢ nhiing noi quan trong nhu trong khach san nhu van phong co
quan ngoai giao...

Tuy thudc vao diéu kién cu thé c6 thé lya chon mét trong cac loai tram bién
ap da néu. Bé dam bao an toan cho ngudi ciing nhu thiét bi ¢ day sé& str dung loai
tram bién ap xay dung, dit gan tdm phu tai, gin céc truc giao théng trong nha
may, song ciling can tinh dén kha ning phat trién va mé rong san xuat.

2.4. LUA CHON PHUONG AN CAP PIEN CHO CONG TY

Phuong an cdp cung cdp dién cho nha may bao gém cip dién 4p, ngudn
dién, so d6 ndi dy, phuong thirc van hanh... D6 1a nhiing van dé quan trong vi
khi xac dinh dung din va hop 1y cic van dé d6 s& anh huong truc tiép t6i viée
van hanh, khai thac mtrc do tin cdy va phat huy hiéu qua caa hé thong cung cap
dién. Ngudn dién cap cho nha nha may dugc lay tir tram dién Ngd Quyén voi

cap dién ap 22KV.
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CHUONG 3.
LUA CHON CAC THIET BI PIEN CHO NHA MAY

3.1. PAT VAN PE
Lua chon phuong an cap dién 1a van dé rat quan trong vi né anh huoéng

truc tiép dén van hanh khai thac va phat huy hiéu qua cip dién. Dé chon phuong

an cap dién an toan phai tuan theo cac diéu kién sau:
B Dam bao chit luvong dién ning.
B Dam bao do tin ciy cung céap dién.
B Thuan loi cho viéc lép rap van hanh , sura chira va phat trién phu tai.
B An toan cho nguoi van hanh va may moc.

3.2. LUA CHON CAC THIET BI CAO AP

3.2.1. Lwa chon may bién ap
Pay la cong ty cd cong suét tiéu thu khong 16m 1516,21kVA ma ngudn

dién cung cép tir duong day 22kV di ngang qua nha may tdi cot dién cao ap &
gan bo tuong bén dudi nén ta co thé dat tram bién ap cua nha may ¢ d6 gan véi
dau dau cap nhat, qua do sé& tiét kiém duoc chi phi cho tram va thuan tién cho
qué trinh van hanh, chinh vi vdy ma ta khong can xay dung tram phan phdi trung
tam ma 1ay dién 4p truc tiép tir duong diy 22kV dua dén bién 4p nha may.

Do dic diém phu tai cua cong ty sur dung loai dién ap 3 pha 0,4kV nén ta
chon loai bién ap 22/0,4kV.
Ta lyra chon may bién ap theo ting cap dién ap thi cap.
Cong suit tinh toan toan phan 1a: Sy = 1516,21 ( kVA)

Se¢  1516,21
1,4 1,4

Semg = = 1083 (KVA)

Co 2 phuong an:
- Phwong 4n 1: Hai may 1000kVA do cong ty thiét bi dién Dong Anh san xuat.
- Phuwong 4n 2: Mot may 1800kVA do cong ty thiét bi dién Pong Anh san xuat.

33



So sanh 2 phuong an:

Ton that dién niang cua tram bién 4p trong 1 ndm theo cong thirc:

AA = APt + = APy
n SamE

trong do:
APg: ton that khong tai.

APy ton thét ngén mach.

n: s6 may bién &p giong nhau lam viéc song song.

Stt

t: thoi gian may bién 4p van hanh, t=8760h.

(3.1)

T: thoi gian ton that cong suat 1on nhat, duge tinh theo cong thic.

7=(0,124 + Trax.10%)%.8760

Tmax = 3000 h, chon day cap 161 nhom, do d6 T = 1574,8 h,

Bang 3.1: Thong sb ki thuat cia may bién ap:

Loai Sé APO APN Sn Smn 'Véndéu
oai
' lwong kW kW kVA kVA tu

1000 :
2 1,680 10 1516,21 1000 315.10

kVA

1800 6
1 2,500 18,9 1516,21 1800 665.10

kVA

To6n that dién ning theo phuong an 1 la:

5
AA = n.APot + = APy.( = )2 ¢
n SdamB

1515,21
—21688760+— 10. (=

Tén that dién nang phuong an 2:

5
AA = n.APy.t + %.APN.( 2t )2 g

S4mB
1516,21

-258760+— 18,9. (=

Vay phuong an 1 ¢6 ton that dién nang 1én hon phuong an 2.
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AA = AA1, — AAy, = 47535 — 43018 = 4517 (kWh )
% So sanh phwong 4n vé von dau tw

Tai thoi diém hién tai 1kWh gia trung binh d6i voi cong ty 1a khoang
1500 VND/1kW thi trong mdt nim néu st dung phuong an 2 sé tiét kiém duoc:
AA.1500 = 6775500 VND
- Phuong 4n 1: 2 may bién 4p 1000 kVA chi phi 1a: 2.315.10° = 630.10° VND
- Phuong 4n 2: 1 may bién ap 1800 kVA chi phi 1a: 665.10° VND
* Nhdn xét.

Néu str dung phuong an 1 s& bot duoc v6i dau tu ban dau 1a: 35.10° VND
Thoi han hoan lai vén du tu néu dung phuong an 2:

35.10°
= 5775500 > (ndm)

S6 nim hoan von > 5 nim vay phuong an 2 khong dat yéu cau veé thoi
gian dé hoan vén vi thoi gian thu hdi vén theo quy dinh ¢ nudc ta 1a 5 nam. Mat
khac viéc ding 2 may bién ap con c6 nhiéu uu diém hon vé mat k¥ thuat dam
bao do tin cdy vé cung cip dién khi 1 trong 2 may bi su cé.

Két luan: Ta chon phuong 4n 1 v6i 2 may bién ap 2 x 1000kVA.
3.2.2. Lua chon diy din cho mang cao ap

Ngudn dién cip cho nha méay duoc ldy tir ludi dién 22kV tir tram bién ap
Ngb Quyén. Pé dam bao my quan giao thong va an toan mang cao ap cta nha
may dung loai cap ngam trung thé. Day duoc dit ngam dudi dat sau 1,2 ( m)
trong ong FED © 150 loai 6ng thity Iyc chiu bién dang, xung quanh duoc do bé
tong dinh hinh dang ong.

Pic diém cua cap ngém 1a cach dién tot, cap dugc dat duoi dat nén tranh
dugc va dap co khi va anh hudéng truc tiép cua khi hau nhu nong lanh, mua gio.
Dién khang ctia cap rat bé so v6i duong day trén khong cung tiét dién nén giam
duogc ton that cong sudt va dién ap.

Do tinh chét quan trong ctia phu tai nén ding so d cung cép dién hinh tia.
Uu diém 1a c6 so dd ndi day rd rang, mdi phu tai dung dién dugc cung cip tur
mot dudng do d6 chung it anh hudng 1an nhau, do tin cdy cung cap dién tuong
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d6i cao, dé van hanh bao quan nhung c6 khuyét diém 1a von dau tu 16n.

3.2.3. Chon diy din tir sir cao ap dén cic may bién ap

% Phuong phap lua chon tiét dién

Péi voi duong day trung ap 22kV day cap dugc chon theo mat do kinh té (ji)

I I
Fre = 22 = (mm?) (3.2)
Jet Tkt

Trong do:
Fu: Tiét dién kinh té cta cap ( mm?).
l: Dong dién tinh todn ( A), ddi véi 16 kép dong dién tinh todn dugc tinh

theo cong thrc:

5
Iy = 4 (3.3)
Il".,"S.Uﬁm

n: s6 16 duong day
Ji mat d6 dong dién kinh té ( A/mm?). Vé6i ngay lam viéc trung binh 1a
8h ta co: Tmax = 3000h =+ 5000h ( trang 254 — Tai liéu tham khao 1 ) chon
Je=3,1 (A/mm?),

Ta c0:
| _1516,21_199 A
©7 2483227 9(A)
Vay Fie = 3’1 = 6,42 (mm?)

Chon cap trung thé 3 x 50 do haing FURUKAWA san xuat ( PL V.18 — Tai liéu
tham khao 1)
- Kiém tra theo diéu kién ton that dién ap cho phép:
Cory=0,668 (Q/km ), Xo=0,13 (Q/km), 1o, =170 (A).

Puong diy cung cap dién tir cot cao thé dén ta cao ap ciia cong ty 1a 50 (
m ), vi khoang cach 14 rat ngin nén ton that dién ap 1a khong dang ké. Do vay ta
khong can kiém tra diéu kién ton that dién ap.

Day cap duoc chon 1a phu hop véi diéu kién ton that dién ap, tic 1a dam
bao yéu cau vé chat lugng dién.

- Kiém tra dong dién phat nong khi su cdl = lep
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Khi gip su c¢6 1 may, thi may con lai ganh toan bd phu tai, khi d6 dong dién
chay qua cép sé& 13 tong cua 2 dong.
Vay dong su ¢6 I = 2.1max = 2.19,9=39,8 (A) =170 (A)

Nhu vay cap ta chon 14 thoa min yéu cau vé diéu kién dong phéat nong, do
khi 1 may gip su cb, may con lai s& ganh toan bd phu tai, do d6 ta chon day cap

dam bao ca khi gap su co.

3.2.4. Chon cap va kiém tra cap
Trong ph?ln trén ta da chon dugc loai cdp theo Ji, da kiém tra theo diéu

kién ton that dién ap cho phép. O muc nay ta kiém tra lai tiét dién cap theo diéu
kién 6n dinh nhiét dong ngén mach sau:
Fromin = 0.0y \/Taa < Foi (34)

Trong do:

Fremin: 12 tiét dién cap theo 6n dinh nhiét.

a: 1a hé sb nhiét phu thudc vat licu ché tao 16 cap.

I _';.3:': 1a dong ngan mach 3 pha tai diém can tinh.

ty: 1a thot gian tac dong quy d6i & ludi trung va ha ap lay bang thoi gian

cit ngan mach.
Piém ngan mach coi 1a xa ngudn nén Iy = leo =17
Ta lay ty = 0,25s.
- Chon va kiém tra cap Cw/XLPE/PVC ( 3x50 ) ( mm?*) tir cot cao ap dén tu cao
ap cua may phat di¢n.

o
(3]

Véi Iy, = 16,67 (kA ) thay s6 vao 3.4 ta co:

Fromin = o Iy [Toq = 6.16,67. /0,25 = 50,01 ( mm?) > Fegy = 35 (mm?). Vay
ta chon cap ddng 3 18i ( 3x70 ) ( mm?) cach dién XLPE, dai thép do hing
FURUKAWA ché tao.

- Chon va kiém tra cap Cw/XLPE/PVC ( 3x50 ) ( mm?) tir ti cao ap dén cac
may bién ap:

(3)

Véi I, =16,67 (kA) ta co:
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(3)
Fremin = . frr-,.

/T2 = 6.16,67.,/0,25 = 50 = Fegp = 50 (mm?®).

Ta thiy diéu kién 6n dinh nhiét théa mén tiét dién day dan di chon nhung
vi gia tri tinh theo 6n dinh nhiét bang gia trj tiét dién tinh theo mat 46 dong kinh
té nén ta c6 thé nang cip 1én 1 cip nita do dudng day ciing khong dai va s& dam
bao cao vé yéu td ki thuat trong nhiing diéu kién khéng phai dinh mirc.

Vay ta ning tiét dién cap cua toan bo mang cao ap 1én 70 ( mm?).

Do dudng day di tir tu cao ap dén cac may bién ap qua ngdn 1= 15 (m)
nén dién tré va dién khang cua duong céap thay d6i khong dang ké khi ta nang
tiét dién ctia day 1én 1 cip. Vi vy gid tri dong ngin mach tai diém N, va N3 gan

khong thay doi nén ta khong can phai tinh lai.

3.2.5. Chon va kiém tra may cit dién 22kV:
Chon may cat khi SF6 ngoai trdi do hing SIEMEMS ché tao ¢ céc thong so:

Bang 3.2: Thong sd may cat 22kV

U Dién &p Pién 4p | Dong dién | DOng | Dong cat
an chiu dung | chiu dung | dinh muc 6n dinh dinh
Ki hi¢u tan s6 cong | xung sét dong muc
nghiép Inmax Inas
kV kV A KA KA
(kV) (kV) (kV) (A) (kA) (kA)
24Gl -
24 80 200 630 16 12
E16

Ta c6 két qua kiém tra lai:
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Bang 3.3: Bang két qua chon va kiém tra may cat 22kV

Cac dai lugng chon va kiém tra | Két qua
bién ap dinh muc, kV Usnmc =24 kV > Ugmm =22 kV
)
Dong dién 1au dai dinh mirc, A | lgnyme= 630 A> 1y = % = 26,24 A

Dong dién cat dinh muc, kA

leam = 16 kA > I = 16 kA

Cong suét cit dinh mac, MVA

Seamn = V3. Ugmc:leam = 665.1 MVA > Sy, =
‘V{E-UdmLD -chm

Dong di¢n on dinh dong, kA

lsaa = 5 kA > i = 0,59 kKA

Dong dién on dinh nhiét

3 t
lonamyic = Inas = 12 kA > 157, 22 =
adn

0,25
2,24. ’T = 0,19 KA

3.2.6. Chon dao cach ly 22kV

biéu kién chon va kiém tra dao cach ly:

Dbién ap dinh mtc: Usmper = Ugmip (3.5)

Dong dién dinh murc: Ianper = lvmax (3.6)

Kiém tra 6n dinh dong: I ampcL = Ixk (3.7)
-2 R4 ‘A (2) Lqd

Kiém tra on dinh nhiét: I gmper = Iy . [T (3.8)
) Lodn

ta chon dao cach ly 3DC do Siemens ché tao. Tra bang [ PL III.10 — Tai li€u

tham khao 1 ] c6 cac thong sb sau:
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Bang 3.4: Thong so ki thuat cau dao cach ly 22 kV

Loai DCL Udam ( KV)

Idm(A)

Inmax ( KA) Int (KA)

3DC 24

630 50 16

Bang 3.5: Bang két qua chon va kiém tra

Cic dai lwong chon va kiém tra

Két qua

bi¢n ap dinh muc, kV

UdeCL =24kV > UdmLD =22 kV

Dong dién dinh muc, A

IdeCL =630A> ch = 26,24 A

Dong dién 6n dinh dong, kA

la.ampeL = 50 kKA > iy = 42,43 KA

Dong dién 6n dinh nhiét, kA

Linam = 20 kKA > Iy, f:f =18 kA

Cac diéu kién chon va kiém tra déu théa man

3.2.7. Chon va kiém tra ciu dao phu tii tong 22kV

bién &p dinh mire: Ugneppr = UgmLp

Dong dién dinh mtrc: Igmceppr = vmax

Kiém tra on dinh dong: 14 ¢mcppr = Ixk

Kiém tra 6n dinh nhiét: I, gmeppr = 1

(3.9)
(3.10)
(3.11)
Lqd
/t:; (3.12)

Ta chon loai cau dao phu tai NPS 24 A2 — K2 — J2/A1 do hang ABB ché tao.
Tra bang [ PL II1.4 — Tai liéu tham khao 1 ].

Bang 3.6: Thong s6 ki thuat ciia cau dao phu tai tong 22kV

Loai Uanm (KV) lam (A) Inmax (KA) Inss (KA)
NPS 24
A2 - K2 - 24 630 50 16
J2/A1

Bang 3.7: Bang két qua chon va kiém tra cau dao phu tai tong 22kV

Cac dai lugng chon va kiém tra

Két qua

Di¢n ap dinh mirc

UdmCDPT = 24kV = UdrnLD = 22kV
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Dong dién dinh muc lémcppr = 630 A = ljymax = 26,24 A

Kiém tra 6n dinh dong laameper = 50 KA =iy = 42,43 KA

2 2 t
<R 2 . N (37 ) qd
Kiém tra 6n dinh nhiét luhameopr = 1y . | ——

Lodn

Céac diéu kién chon va kiém tra déu thoa man.
3.2.8. Chon va kiém tra may cit phu tai cho cac tram bién ap TR1 va TR2
Diéu kién chon va kiém tra may cit phu tai:
Dién ap dinh mic: Ugneppr = Udmep (3.13)
Dong dién dinh muac: Iincppr = lvmax (3.14)

Kiém tra on dinh dong: Ig amcopr = ix ( dong dién ngan mach xung kich )

ixk—kk*»Zfr'3I (3.15)
[ (37 ) tq’d

Kiém tra 6n dinh nhiét: Lohdmeppr = Iys - [T — (3.16)
Lodn

Dong dién dinh mirc ctia cau chi: Iymce = lymax (3.17)

Dong dién cit dinh mite ciu chi: Igmee = Iy (3.18)

Cong suit cit dinh mc:
Scdmee = V 3. Udmee:ledmee > S =V 3. UgmLp- frfﬂl (3.19)

Chon va kiém tra mdy cdt phu tdi cho cdc tram bién dp TRI va TR2
Do hai may bién 4p c6 cong suit dinh mirc nhu nhau nén:

SamBA1 SdeAz 1{}[}{}
| _ Sar = 26,24 (A

Ta chon loai cau chi ng 3GD1 406 — 4B do Siemens ché tao [ PL 111.12 — Tai
liéu tham khao 1 ]
Bang 3.8: Thong s ki thuat cia cau chi 6ng 3GD cac tram TR1, TR2

Loai Udm (KV) lam (A) lcamce (KA) | leamin (A)
3GD1 402 —
24 32 40 56
4B
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Ta chon loai cau dao phu tai NPS do hing ABB ché tao c6 cac thong so:
Bang 3.9: Thong s ki thuat ctia cau dao phu tai cac tram bién ap TR1, TR2

Loai Uam (KV) lam (A) Inmax ( KA) Inas (KA)
NPS 24 A2 —
24 630 50 16
K2 —J2/A1

Bang 3.10: Bang két qua chon va kiém tra

Cac dai lwong chon va kiém tra Két qua
Dién 4p dinh muc, kKA Udmeppet = 24KV = Ugmip = 22kV
Dong di¢n dinh mirc, A lémeppt = 630 A = lymax = 26,24 A
Dong 6n dinh dong, kA laameppr = DOKA = iy = 42 43KA
Dong 6n dinh nhiét, kA lLonamener = 1oy Lqd
Lodn
Dong dién dinh mirc cia CC, kA limce = 32 = lymax = 26,24
Dong dién cét dinh mirc CC, kA leamee = 40 = 1) = 16,67
Cong suit cit dinh mirc CC, MVA Scance = M:E'Udmcc'lcijgl,c c> 5" =
V3.Usmip- Iy

Céac diéu kién chon va kiém tra déu thoa man.
3.2.9. Chon m4y bién di¢n 4p dit ¢ thanh cai 22kV

May bién 4p do ludng c6 chirc nang bién doi dién ap so cap bat ki xudng
100 V hodc 100/+/3 cap ngudn ap cho mach do luong, diéu khién va bao vé.
Cac BU thudng dau theo so d6 V/V; Y/Y. ngoai ra con c6 loai BU 3 pha 5 tru
Yo/Yol £, ngoai chirc nang thong thuong cudn tam giac hd ¢6 nhiém vu bao
cham dat 1 pha. BU nay thuong dung cho mang trung tinh cach dién ( 10kV,
35kV ). BU duoc chon theo diéu kién :

Dién ap dinh mac: Ugmey > Ugmm =35 (kV)
Vay chon may bién dién ap loai 4MS34.
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Bang 3.11: Thong s6 ky thuat cia BU loai 4MS34

Théng s6 k§ thuat

Ugm KV 24

U chiu dung tan so cong nghiép 1' KV 50

U chiu dung xung 1,2/50 us , kV 125
Ui , KV 2213
Uz g,V 110/+/3

Tai1 dinh mic , VA 400

Trong luong , kG 45

3.2.10. Chon may bién dong dit tai thanh cai 22kV
May bién dong dién BI c6 chiic nang bién doi dong dién so cap xudng 5A
nham cap ngudn dong cho do ludng ty dong hoéa va bao vé ro le.

Bang 3.12: Thong so k¥ thuat ctia BI loai 4AME14

Thong s6 k¥ thuat AME16

Ugm, KV 24

U Chiu dung tan sb cong nghi¢p 1', 50

kV

U Chiu dung xung 1,2/50us kV 125
Iy dm, A 5-1200
12 dm, A 1 hoic 5

| sannietts » KA 80

lod dong » KA 120

Nhu vay céc thiét bi ta chon & trén 1a phu hop va thoa man cac diéu kién

vé tinh ki thuét ciing nhu tinh kinh té.
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3.3. TINH TOAN VA LUA CHON THIET BI PHIA HA AP
3.3.1. Tinh chon day din tir MBA dén cac tii phan phdi ha ap
Diéu kién chon cap:
- Day dan dugc chon theo diéu kién phat nong:

kikolep = Iy
Trong do:

I = —L
vV3Ugm

Ky: 14 hé s6 ké dén moi truong lap dat: trong nha, ngoai troi. ..

K,: 13 hé s6 hiéu chinh theo sb luong cap dit cing mot ranh.

|, dong dién lam viéc 1au dai ctia day dan dinh chon (A ).

l: dong dién tinh toan ctia phan xudng ( A).

Pé chon ky, k, ¢ day ki, ko & ddy s soi cap dit cung nhau 1a rat nhidu nén ta
chonk; =1, ky, = 0,95.

Cap va day din sau khi chon theo diéu kién phat nong thi can thai kiém tra theo
diéu kién ton that dién ap:

AU = P? % tén thét cho phép & mang ha ap 1a: AU.,% < 5%

dm

- Trudc tién ta s& phan lai khu vuc phuy tai cia nha may cho phu hop dé thuan loi
cho viéc lap dit tu phan phdi tong, qua d6 s& d& dang hon cho viéc van hanh,
bao dudng va stra chita. Dua vao phu tai cia nha may, so d6 mat bang ta thay
nén st dung hai ti phan phoi ha thé tong MSB1 va MSB2 cap dién cho 2 khu
vuc cua nha may.
Ta dwa ra 2 phuong dn:

» Phuong &n 1: Tir tram bién 4p cta nha may, ta di ddy cap tir may bién ap
TR1 va TR2 dén ti phan phdi ha ap tong MSB1 va MSB2.
Vi phuong an 1: Ta sé tiét kiém duogc chi phi dau tu cho cong trinh vi s& khong
phai lap dit thém ti phan phdi trung tim ma dan thang duong cap tir MBA dén
ta phan phéi. Nhung khi c6 hién tugng mot trong hai may bién ap bi hong thi
may bién ap con lai s€¢ khong thé cép nguén cho khu vuc phu tai bi mat dién.
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Piéu nay dan dén thiét hai vé kinh té.

= Phuong 4n 2: Tai tram bién 4p ctia nha may ta dat thém maot ti phan phdi
ha 4p trung tim MSBO. Tia MSBO ta s& dit thanh cai phan doan c6 Aptomat lién
lac gitra 2 thanh cai.
Véi phuong an 2: Tuy mat thém chi phi do ldp dit thém thiét bi nhung s& dam
bao viéc cung Cﬁ,.p dién cho hé théng hoat dong dugc lién tuc. Mat khac, viéc lép
dit to phan phdi trung tdm s& dé dang hon cho viéc diéu khién, van hanh, bao
dudng va stra chita lai dam bao dugc diy du yéu cau ki thuat.
Két luan: Ta chon phuong an 2.
3.3.2. Phan loai khu vue phu tdi ciia cong ty.
Ta dung may bién 4p MBI dé cap dién cho nha hanh chinh, xudng trang nung,
xudng can duc, xuong dap hinh. Con MBA2 s& cap dién cho cac khu vuc con
lai.
MBA1 s& dua dién dén ta phan phoi ha ap tong MSBI.
MBA?2 s& dua dién dén t phan phdi ha ap tong MSB2.
Va dua qua ti phan phdi téng trung gian 1a MSBO.

Bang 3.13: Bang phu tai ctua tu dong luc cua cong ty

Pi tir Pén Pi (KW) Qi (KVAR) | Si(kVA)
MBS1 NHA HANH 115,7 86,78 114,63
CHINH
MBS1 3P — XTN 147,37 89,77 181,24
MBS1 3P - XCP 318,84 261,36 417 44
MBS1 3P — XDH 117,819 79 147,64
MBS2 3P — XCK 112,592 72,05 139,78
MBS?2 3P — XCM 133,51 106,24 160,82
MBS2 3P — XINOX 136,28 96,27 181,24
MBS2 NHA AN 38,3 27 46,86
MBS2 3P — XN 113,44 76,032 142,13
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Trong do:

3P — XTN: tu dong luc 3 pha ctia phan xudng chinh.

3P — XCDb: ti dong luc 3 pha ctia xudng can duc.

3P — XDH: ti dong luc 3 pha ctia xudng dap hinh.

3P — XCK: tiu dong luc 3 pha ctua xudng co khi.

3P — XCM: ti dong luc 3 pha cta xudng ché men.

3P — XINOX: ta dong luc 3 pha cua xudng inox.

Nha an: Tu dong luc cua nha an.

Nha hanh chinh: Tu dong luc cua nha hanh chinh.
% Chon va kiém tra cap tir may bién 4p MBA1 dén thanh cai ti MSBO.
Do khi mot may bién ap gip su cd, may con lai s& ganh toan bd tai ciia cong ty.
Do vay khi tinh chon cép ta tinh ca dén kha nang gip su cb.
Khi d6 1 may c6 kha nang 1am viéc qua tai 1,4 lan

_ Sg 1400

o= =2 = —
YT \BUgm  V3.0,4

= 1166,67 < I,

Tra bang [ PL V.12 — Tai ligu tham khao 1 ] ta chon cap
600V/Cu/XLPE/PVC 1 x 630 ( mm?) do LENS ché tao, cap mét sgi c6 dong
cho phép I¢, = 1088A, co o = 0,0283 ( Q/km ).
lep( hicu chinh ) = 1.0,95.1088 = 1034 ( A ). Vay ta su dung 2 cap cho 1 pha dong,
dong cho phép tong sau khi d hiéu chinh la:
lept( hicu chinh ) = 2.1034 = 2068 = Iy
Vay ta s& sir dung téng cong 1a 7 cap 1x 630 (mm?).

Trong d6, mdi day pha s& gom 2 cap con ddy trung tinh s& chi dung 1 cap
tiét kiém ma van dam bao yéu cau ki thuit dan tir MBA dén MSBO.

% Kiém tra theo diéu kién ton that dién ap cho phép

Do chiéu dai cap dan tir MBA1 va MBA2 dén tt MSBO 1a ngan nén khong
can kiém tra diéu kién ton that dién ap.

% Chon va Kiém tra cap tir may bién ap TR2 dén thanh cai ti MSB0

Do cong suat cia MBA2 13 gan véi cong suat MBAI nén dé tién cho viéc
lép dat va van hanh, stra chira nén ta chon cap tir MBA2 dén tu phan phéi MSBO
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nhu MBA1 ma vin dam bao yéu cau vé ki thuat.

Bang 3.14: Bang chon va kiém tra cap tir may bién 4p dén ti MSBO

Tén duong cap | Sit I Frc lep Sd cap

) , . | (Ipha)
(km) | (kVA) | (kA) | (mm?) | (1 cap)

Cu/XLPE/PVC(1x400) | 0,005 | 836,65 | 1207,6 | 630 1088 | 2x3+1

Cu/XLPE/PVC(1x400) | 0,005 | 679,6 | 980,92 | 630 1088 | 2x3+1

3.3.3. Chon va kiém tra Aptdmat tong dit tai ti MSBO ciia TR1, TR2
Céc diéu kién chon Aptdmat:
bién 4p dinh muc: Ugm = Ugmmag
Dong dién dinh mutrc: Igmap = limax
Aptdmat duoc kiém tra theo diéu kién cit dong ngén mach: Iegmap = In
Vi Iegmap 1a dong cat dinh muc cua Apt@mét.
Iy tri s6 dong ngan mach ha ap.
Aptoémat tong dat tai th MSBO co:

X5+ 1516,23
V3Ugm V30,4

=2188,5(A)

lmax = 1 =

Ta chon loai Aptoméat khong khi ACB do hing Merlin Gerin ché tao. Tra bang [
PL IV.4 trang 283 — Tai liéu tham khao 1 ] ¢ cac thong so:

Bang 3.15: Thong s6 k¥ thuat cia Aptdmat tong dat & tt MSBO

Loai Uim (V) lamar (A) lcamar (KA)

M25 690 2500 55

Diéu kién cit dong ngin mach:
In =15 = 23,44 (KA ) < logmap
Vay Aptdmat da chon 1a hoan toan hop 1y.

Chon 2 Aptdmat tong dit o ti MSBO.
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3.3.4. Chon va kiém tra thanh cai 0,4kV
Céch chon tuong tu nhu chon va kiém tra thanh dan 22kV.
Thanh céi 0,4kV duogc chon bing dong ctng.
<% Diéu kién chon:
Diéu kién phat nong 1au dai cho phép:
Ki.Ka.lep = livmax
trong do:
k; =0,95; k, =0,788.
livmax 12 dong dién 1a viéc 1on nhat qua thanh dan.

Sq
IIvmax = i ( A )

V3Uam
Kha ning on dinh nhiét:

Fu>a.l ;ga:l'y"%
Kha ning on dinh dong:

Opp > Op¢
Chon thanh cai 0,4kV dat ¢ tt MSBO. Ta chon thanh céi phan doan c6 Aptdmat
lién lac gitra 2 thanh cai ta co:

lvmaxea = .S—ttEA = 15.26’23
V3Usm  V3.0,4

Tra bang 7.2 [ trang 362 — Tai liéu tham khao 2 ] ta chon thanh dan hinh chit

=2188,5(A)

nhat ¢ cac thong sé ki thuat sau:

Bang 3.16: Thong so ki thuat cta thanh cai 0,4kV dat ¢ ti MSBO

Khoi lugng Dong dién cho
Kich thudc (kg/m) phep (A) Tiét dién ctia mot
. thanh ( mm?)
(mm) ‘ M3bi pha ghép 2
Dong
thanh
80x10 7,1 3100 800
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Piéu kién phat nong lau dai cho phép. (A)
- Lemax _ 2188,5
®~ k,k, 0,95.0,788

= 292345 (A)

Kiém tra 6n dinh nhiét:
Fi > Foan = 6.23,44.,/0,25 = 70,73 ( mm?)
Kiém tra 6n dinh dong: 8p > Ost

Ung suét tinh toan cho vat liéu thanh dan 1a:
I
M = Fy.— (kG.cm
1o (kG.cm)
Luc tinh toan do tac dung ctia dong ngan mach:
I
Fo=1,76.102 — .. I3 54
a

Lay khoang cach giita cac phalaa=50 (cm)
Lay chiéu dai nhip str1a1= 100 (cm)
M2 e = Ko V2. 1Sy = 1,8.4/2.23,44 = 59,67 (A)

100
F.=1,76.10". =0 59,674 = 125,33 (kG )

M =125,33.10 = 1253,3 ( kG.cm)
M6 men chéng udn ctia tiét dién thanh dan véi truc thang goc véi phuong udn

khi dat thanh din nam ngang.

We = b.h? ~ 0,8.6° 48 5
X= T TT e T4 (cm®)

i M 1253,3 ,
Vay 8 =—— = = 261,1 (kG/cm?)

Wy 4,8
Mit khac (mg suat cho phép cua thanh dan bang dong Ia:
8. = 1400 (kG/ecm?)

Sepcy = 1400 (kG/em?) > 261,1 (kG/cm®)

Nhu vay thanh dan thoa man diéu kién 6n dinh dong.

Vay: cac dicu kién chon va kiém tra thanh dan déu théa man.
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3.3.5. Chon va kiém tra cap tir tii phan phoi MSBO dén cac ti MSB1, MSB2
Chon va kiém tra cép tir ti MSBO dén ti MSB1 va MSB2 tuong tu nhu

chon cap tir MBA1 va MBA2 dén MSBO. Do chua chi ¢ t6n hao dién ap trén

duong day, do vay ta chon cap gidng nhu chon cap tir MBA dén MSBO.

Viay ta sit dung tong cong 1a 7 cap 1x630 mm® din tir MSBO dén MSBI va

MSB2.

< Kiém tra tiét dién diy din theo ton thét cho phép AU,

Kiém tra day dan tir MSBO dén MSBI1

I; =100 (m), Py = 693,38 (kW ), Q¢ = 516,91 ( kVAr)

R =ro.I; =0,0283.0,1 = 0,00283 ( Q2 ), X = X0.1;=0,07.0,1 = 0,007 ( Q)

PR+QX
AUg, = ¢

= 13,94 (V) < 5%Ugm =20 (V)

dm

Kiém tra day dan tir MSBO dén MSB1
l, =150 (m), Py = 538,37 (KW ), Qy = 377,592 ( KVAr)
R =ro.l; = 0,0283.0,15 = 0,004245 ( Q ), X = Xo.l; = 0,07.0,15 = 0,0105 ( Q)

PR+@QX
AU, = ¢

= 15,63 (V) < 5%Ugm =20 (V)

dm
Vay cap di chon théa mén yéu cau.
3.3.6. Chon va kiém tra Aptdmat dat & Ta MSB
Bang 3.17: Thong so ki thuat ciia Aptdmat tong

Tén ta

Loai

Udm(v)

Itt(A)

IdmAP (A)

chmAP

Aptdmat (kA)
MSB1 M12 690 1207 1250 40
MSB2 M10 690 980,92 1000 40

Dicu kién cat dong ngan mach:

Do ta dit xa ngudén nén chon Aptomat ta khong phai kiém tra theo diéu kién cat

dong ngin mach.

Vay Aptomat da chon hoan toan hop 1y.
3.3.7. Chon va kiém tra thanh c4i 0,4 kV dit ¢ cac ti MSB1 va MSB2
Cach chon tuong tu nhu chon va kiém tra thanh din 22k V. Thanh céi 0,4kV
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dugc chon bang dong cing.
<% Diéu kién chon:
Diéu kién phat nong 1au dai cho phép:
Ki.K2.lcp = livmax
trong d6: k; = 0,95; k, = 0,788.
livmax 12 dong dién 1a viéc 1on nhat qua thanh dan.

SﬂmEA
=2 A
lvmax vEUdm ( )

Kha nang 6n dinh nhiét:

Fug> . Ifgj.m
Kha ning on dinh dong:
Sep > Oyt
Ta co:

Setpa 836,65
| =— =— =1207,6 (A
lvmaxBA "-."3Uﬂm V3.0,4 ( )

Tra bang 7.2. [ trang 362 — Tai liéu tham khéo 2 ] ta chon thanh dan hinh chix

nhat ¢ cac thong sé ki thuat sau:

Bang 3.18: Thong s6 ki thuat cta thanh cai 0,4 kV dit & tt MSBO

Khoi luong Dong dién cho
Kich thudc ( kg/m ) phép ( A ) Tiét dién cua
mot thanh ( mm®
(mm) . Moi pha ghép 2 )
on
© thanh
80x8 5,698 1690 640
Piéu kién phat nong 1au dai cho phép:
fomax 297 _ 16153 (A)

l.. = =
®~ k,k, 0,95.0,788

Kiém tra 6n dinh nhiét:
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Fig > Foan = 6.23,44.,/0,25 = 70,73 (mm?)
Kiém tra 6n dinh dong: 8p > Oss
Ung suét tinh toan cho vat liéu thanh dan 1a:
I
M - Ftt.ﬁ ( chm )
Luc tinh toan do tac dung ctia dong ngan mach:
l 5
Fo=1,76.102 — . . I3 2
a
Lay khoang cach giita cac phalaa=50 (cm)
Lay chiéu dai nhip stt1a1= 100 (cm)
M2 s = Ko V2. 1Sy = 1,8.4/2.23,44 = 59,67 (A)
, 100 ,
Fi=1,76.10". =0 59,67 =125,33 (kG)

M =125,33.10 = 1253,3 ( kG.cm)
M6 men chéng udn cia tiét dién thanh dan véi truc thang goc véi phuong udn

khi dat thanh din nam ngang.

b.h? 0,8.6° 3
X= T T =4,8(cm”)
Vay 6, = L 212933 _ o1 1 (kGlem?)
' Wy 4,8

Mit khac (mg suat cho phép cta thanh dan bang dong la:
8. = 1400 (KG/cm?)

8epcy = 1400 (kG/ecm?) > 261,1 (kG/cm?)

c
Nhu vay thanh dan théa man diéu kién 6n dinh dong.

Vay: cac diéu kién chon va kiém tra thanh din déu thoa man.

3.3.8. Chon va kiém tra Aptdmat va day din tir ti phan phdi dén cac ta
dong luc.

Diéu kién chon cap:

Day dan duoc chon theo diéu kién phat nong:

kl.kz.lcp E Ilvmax
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tt
t do: 1 =— A
rong do: Tjymax NCT (A)

ki 13 hé s6 dé dén moi truong lap dat: trong nha, ngoai troi. ..

K, 12 hé s hiéu chinh theo s6 luong cap dit cung 1 ranh.

l; dong dién lam viée 14u dai cuia day dan dinh chon.

I dong dién tinh toan ctia phan xudng.

It
kl RZ

Icp

Cép va day dan sau khi chon theo diéu kién phat nong thi can phai kiém tra theo

PR+QX

diéu kién ton that dién ap: AU, = t6n that cho phép & mang ha ap la:

dm

Piéu kién chon Aptomat:

- Bién ap dinh muc: Ugmap = Ugmp

. A g , . Stt
- Dong dién dinh muc: Lymap = li; vO1 I = —=
V3Ugm

% Chon cap va Aptomat tir ti MSB1 dén tia 3P — XTN
- Day dan duogc chon theo diéu kién phat nong:
S. _
lmax = 2 —XTN — 261,59 (A)
V3Ugm

Do s6 cap di trong ranh 1a 1 nén ta chon dugc ky; =1, k, = 1.

Itr
Suvyra: I, >
y P kK

172

= 261,59 (A)

Tra bang [ PL V.13 trang 302 — Tai liéu tham khao 1 ] ta chon cap tiét dién 1a
3G95 O 1, =298 (A), 1p=0,193 ( Q/km ), Xo = 0,0802 ( Q/km )

Vay day dan duoc chon di thoa man diéu kién phat nong.

- biéu kién t6n that dién ap:

Do ta phan phéi ha ap tong MSB1 dit ngay canh phan xudng chinh, do vay
khong can tinh dén ton that dién ap.

Day cap duoc chon 1a pht hop véi diéu kién ton that dién ap, tirc 1a dam bao yéu

cau vé chat lugng dién.
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Chon Aptdmat:

S _
lmax = 2T = 261,59 (A)

V3Ugm
Ta chon Aptdmat loai SA403 - H [ PL 1V.6 — Tai liéu tham khao 1 ] do Nhat
Ban ché tao ¢6: Igmap = 300 (A ), Ugm =380 (V)
Do bao vé bang Aptomat nén ta phai kiém tra thém diéu kién cua day dan:

1,25.1
o = IMAE 550 (A)
1,5
Nhu vay day dan da chon théa mén yéu cau ki thuat.
Tinh toan twong tu cho cac nhanh con lai ta co két qua cho trong bang 3.19.

Bang 3.19: Bang lua chon day dan va Aptomat cia tii dong luc cong ty

Tuyén cap k\S/t;\ Loai céap AFI;[g?Ti] 4t S0 cuc Ha;féién
“ﬂgnilc;]i’;*;]a 114,63| 3G70 | NS250N 3 |(\3/|ee::2
'V'S>B(1T&3P' 181,24 | 3G95 |SA403-H| 3 Nhat
MS?(%:;)?’P' 380,12 | 3G300 | NS630N | 3 '2;/':::2
MO 9" 116066 | 3G95 |SAd03H| 3 Nhat
MS)B<2C_K3P' 14851 | 3G95 |SA403-H| 3 Nhat
e |16082| 3G95 | SAd03-H| 3 Nhat
M?(?IEIC_))?P- 181,24| 3G120 |SA403-H| 3 Nhit
Nhaan | 46,86 | 3G16 | NS250N | 3 'g"g:m
MSBXZI\T 3P- 114213 ] 3g05 |sad03-H| 3 Nhat
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Tir cac ta dién chinh, ta tiép tuc tinh toan cac Aptdmat, ddy dan cho timg
nhém may va chiéu sang.
3.4. TINH CHON DAY DAN, APTOMAT CHO TUNG NHOM THIET BI
3.4.1. Tinh chgn cho xwéng trang nung
Chon day dan cho quat chdng nong:
P=15(kW); Q=P.tge =15.0,88 = 13,2 ( kKVAr)

S=/P?+Q?=,/152+13,22=20 (kVA)

=t =20 =304 (A)
Y \BUsy, 30,38 T

Tra bang [ PL V.13 trang 302 — Tai li¢u tham khéo 1 ] ta chon cap 4G4 do Lens
ché tao.
Tra bang [ PL IV.3 trang 283 — Tai li¢u tham khao 1 ] ta chon Aptémét loai
NS250N do Merlin Gerin ché tao.

Biang 3.20. Chon day dan va Aptdmat dén timg may

Ta ) 36 Uim | Pam It Loai lcpday Loai ap lconp
en may n ~ ,

Quat chong

4 15 NS250N
néng 380 30,4 | 4G4 42 250

Quat hut doc
phun hoa 11380 22 | 445 | 4c6 | 54 | NS250N | 250

May nén khi 1 1 380 | 18 | 1051 | 4G25 | 127 | NS250N | 250

May nén khi 2 1 380 | 18 | 41051 | ag25 | 127 | NS250N | 250

Pa ning to

2 380 | 4.5 C60N
Axit 91 |4G15 | 23 63
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Quat hut doc

1 |380|75 C60N
AXxit 152 | 4G25 | 31 63

3.4.2. Tinh chon cho xwdéng can dic.
Tinh toan twong ty nhu xudng trang nung ta c¢6 két qua ghi tai bang 3.21.

Bang 3.21: Chon day cap va Aptdmat dén timg may

Ta ) Sé Udm | Pam It Loai |de3y Loai ép ICpAP
én may ) o
lwong | v | kw ! A day A t6 mat A
May cat , - oon
miéng tron 380 | 'Y | 152 | 4G25 | 31 63
May cat

xoay

May cat 1 380 | 4.8 C60N
miéng nho ' 9,7 |4G15| 23 63

May cat 1 |380| 11 NS250N | 250
thang 200cm 22,3 | 4G2,5 | 31

Méy cit 1 |380] 25 NS250N | 250
thing 250cm 51 | 4G10 | 75

May cat

, 1 380 | 2.2 C60N
thang 120cm 45 | 4G15 | 23 63

May can 1 380 | 185 374.4 | 4G185 | 450 NS400N | 400

May nén khi 1 380 | 4 81 | 4615 | 23 C60N 63
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Quat 16 niu
- 2 380 | 4.5 97 | 4615 | 23 C60N 63

b/C dich
ha khuén duc

Quat bao ho

L 20 380 | 06| 15 |4c15| 23 | CBON | g3
Quat bao ho

o 73801 3 161 |4615| 23 | COON | 63

My épphoi | 1 | 380 | 45 | g7 | ag15| 23 | CBON | g3

3.4.3. Tinh chon cho xwéng dap hinh

Tinh toan twong ty nhu xudng trang nung ta c6 két qua ghi tai bang 3.22.

Bang 3.22: Chon day cap va Aptdmat dén tirng may

T8 ) 86 Udm | Pdm It Loai Icpdéy Loai IcpAP
&n may i o
lwong | v/ | kw | A day A | Aptomat | A

May cat

, 1 380 | 4 C60N

May cat

, 1 380 | 3 C60N
miéng mo vit 6,1 | 4G15 | 23 63

May dap true 1 138055 C60N
khtru 60T ~ 111,13 | 4G25 | 31 63
May dap quai
63T 1 1380|75 | 155 |4G25| 31 | COON | 43
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35T

May dap quai
380 | 3 C60N
6T 61 | 4615 | 23 63
May cat voi 380 | 1.5 C60N
im ' 3 4G15 | 23 63
May can dau
. 301 151 3 |4ag15| 23 | COON | 63
May dip song 380 | 13 NS250N | 250
dong 26,3 | 4G4 42
May xén vién
- 301 3 | 61 |4G15| 23 | COON | 63
May phay 380 | 11 223 | 464 42 | NS250N | 250
May dotlo 380 | 1.5 C60N
quai ' 3 4G15 | 23 63
May dot 15
i 380 | 32 | g5 |agls| 23 | COON | g
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May dap quai

1 380 | 4.5 C60N
17T 9,7 | 4Gl5 | 23 63

May dot 15
qua 1 1380 |15 3 | 4615 | 23 C60N 63

3.4.4. Tinh chon cho xwdéng co khi
Tinh toan twong ty nhu xudng trang nung ta c6 két qua ghi tai bang 3.23.

Bang 3.23: Chon ddy cap va Aptdmat dén timg may

Ta ] Sé Udm Pdm Itt LOal Icpdéy Loal ép ICpAP
en may A X )

May tién CQ 3 380 | 11 | 22,3 | 4G2,5 | 31 | NS250N | 250

May tién L5 1 380 6,1 | 4G1l5 | 23 C60N 63

3

May tienren | 1 | 380 | 3 | 10,1 | 4G25| 31 | C60N | 63
May tientruc | 1 | 380 | 5 | 10,1 | 4G25 | 31 | C60N | 63
May mai 3 [380| 2 | 4 |4G15| 23 | C60N | 63
May phay 1 380 75| 152 | 4G25| 31 | C60N | 63
May bao 3 | 380 55 | 152 | 4G2,5 | 31 | C60N | 63
Maykhoan | 3 [380| 45| 97 |4G15| 23 | C60N | 63
May cuasit | 1 | 380 | 7 | 142 | 4G25| 31 | C60N | 63
Maycuagd | 1 |380| 3 | 61 | 4GL5| 23 | C6ON | 63
Bla may 1 1 380 15 | 304 | 4G4 | 42 | NS250N | 250
Bla méy 2 1 380 11 | 223 | 4G25| 31 | NS250N | 250
Bua may 3 1 |380| 7 | 142 |4G25| 31 | C60N | 63

Bom nudc 3 380 | o5 58 | 4Gl5 | 23 C60N 63
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Quat chong
12 38006 | 12 |4G15 | 23 C60N 63

nong
Quat 10 3 380 | 3 6,1 | 4G15 | 23 C60N 63
Tu sy 1 380 | 9 | 18,2 | 4G25 | 31 | NS250N | 250

M4y nan sat 1 [380| 15305 |4G15| 23 | C60N | 63

3.4.5. Tinh chon cho xwéng ché men
Tinh toan twong ty nhu xudng trang nung ta c¢6 két qua ghi tai bang 3.24.

Bang 3.24: Chon ddy cap va Aptdmat dén timg may

Ta , 86 Udm | Pdm It Loai |degy Loai IcpAP
én may i o
lwong |/ |kw | A | dy | A |ApOmat | A

May tron men
. 2 380 | 3 6,1 | 4G2,5 | 31 | NS250N | 250
uot

May tron men
1 380 7 | 142 | 4G1l5 | 23 C60N 63
uot 2

May tron men
; 6 380 | 10 | 20,2 | 4G25 | 23 C60N 63
udt

May tron men

2 380 | 13 | 26,3 | 4G25 | 31 C60N 63
kho to

Lo men quay 2 380 | 55 | 113 | 4G15 | 23 C60N 63

Quat 10 nung
1 380 | 75 | 15,2 | 4G25 | 31 C60N 63

gach
May khuay
, 1 380 | 22 | 45 |4G25 | 23 C60N 63
dat
May tron kho
iy 2 380 | 15 3 4G15 | 23 C60N 63
nho

May sang to 1 380 | 11 | 22,3 | 4G25 | 23 C60N 63

Maysangnho | 1 |380 | 3 | 6 |4GL5| 23 | C60N | 63
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May dong

1 380 | 13 | 26,3 | 4G4 42 C60N 63
gach
May dap ham 1 380 | 20 | 404 | 4G2,5 | 31 | NS250N | 250
May hut vat
. 3 380 | 55 | 113 | 4G25 | 31 C60N 63
liéu nghién
Thang may
1 380 | 46 | 93,1 | 4G15 | 23 C60N 63
chd hang
Quat 10 nau xi
A 1 380 | 4 7,7 | 4G15 | 23 C60N 63
nhom
Quat bao ho 12 380 | 06 | 12 |4G15 | 23 C60N 63
3.4.6. Tinh chon cho xwéng inox
Tinh toan twong ty nhu xudng trang nung ta c6 két qua ghi tai bang 3.25.
Bang 3.25: Chon ddy cap va Aptdmat dén timg may
36 Uim | Pam lit Loai Icpdéy Loai 4p IcpAP
Tén may X o
May danh
2 380 | 22 | 445 | 4G10 | 75 | NS250N | 250
bong 1
May danh
7 380 | 75 | 152 | 4G25 | 31 C60N 63
bong 2
May duc 16
, 1 380 | 15 3 4G15 | 23 C60N 63
vOi am
May xén day 2 380 | 22 | 45 |4G15 | 31 C60N 63
May vién
) 2 380 | 22 | 45 |4G15 | 23 C60N 63
mép
May mi¢tam | 2 [380| 22 | 45 [4G15| 23 | C60N | 63
May dap 2 380 | 1.5 3 4G15 | 23 C60N 63
May dap 1 380 | 3 6,1 | 4G15 | 23 C60N 63
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May dap 2 380 | 45| 9,7 | 4G15 | 23 C60N 63
May dot dap 2 380 | 06| 16 |4G15 | 23 C60N 63
Maycitvién | 1 |380| 22 | 45 |4G15| 23 | NS250N | 250
May dap thuy

2 380 | 35 | 68,1 | 4G16 | 100 C60N 63
luc
May khoan
. 1 380 | 1.5 3 |4Gl5 | 23 C60N 63
can
3.4.7. Tinh chon cho xwéng nhom
Tinh toan twong ty nhu xudng trang nung ta c6 két qua ghi tai bang 3.26.
Bang 3.26: Chon diy cap va Aptdmat dén tirng may
36 Uim | Pam It Loai I cpaay Loai ap lcpap

Tén may A o
May dotdap |1 380 |45 |91 |4Gl1l5 |23 C60N 250
May @6t dap |3 380 |15 [3,04 |4Gl5 |23 C60N 63
May cit vién | 2 380 |15 [3,04 |4Gl5 |23 |C60N 63
May dotdap |1 380 |75 [152 |4G25 |31 C60N 63
May cat vién |2 380 |3 |6,07 |4G15 |23 |C60ON 63
May dap

2 380 |11 |91 |4G1l5 |23 C60N 63
song dong
May vién

) 2 380 |15 [3,04 |4Gl5 |23 C60N 63
mép
May dap thuay

1 380 |35 |70,8 |4G6 100 | C250N |63
luc 500T
May cat vien |1 380 (45 9,1 |4G15 |23 |C60N 63
May dap thuay
| 1 380 |14 283 |4G4 |42 C60N 63
uc
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May tan quai | 6 380 |15 |3,04 4G15 |23 C60N 250
May hut doc

, 1 380 |45 |91 4G15 |23 C60N 63
rua trang
Quatbaoho |20 380 0.6 |12 4G15 |23 C60N 63
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CHUONG 4.
NOI PAT VA CHONG SET

4.1. PAT VAN PE
- Pic diém quan trong ctia hé théng cung cap dién 1a phan b trén dién

tich rong, thuong xuyén c6 ngudi lam viéc vai céac thiét bi dién va chju nhiéu
anh hudng cua cac yéu to khach quan. Ngudi van hanh khong tudn theo cac quy
tic an toan. Chinh cic nguyén nhan trén dd 1am hu hong dién tro cach dién cua
thiét bi, gy nguy hiém cho nguoi van hanh.

- N6i dat cho cac thiét bi dién va dat thiét bi chdng sét an toan cho hé
théng chinh 12 phuong phap don gian va hiéu qua dé phong tranh hau qua.

- Tram bién 4p 1a mot phan tr quan trong cua hé théng cung cip dién,
thuong xuyén c6 ngudi 1am viéc voi cac thiét bi dién. Khi cach dién cua céac
thiét bi dién bi hong hodc ngudi van hanh khong tudn theo quy tac an toan vo y
cham vao s& nguy hiém hu hong, giat va co thé chét nguoi.

- Vi vay trong hé thong cung cap dién noi chung va trong tram bién ap noi
riéng nhét thiét phai co bién phéap an toan dé chdng dién giat va dam bao ché do
lam vi¢c cua mang dién, mot trong cac bién phap an toan, hi¢u quéa va kha don
gian 13 thyc hién ndi dat cho tram bién ap va ti phan phdi dong luc.

- Trang bi ndi dat bao gém cac dién cuc va day dan ndi dat. Cac dién cuc
ndi dit bao gém cac dién cuc thiang dung duge dong sau vao trong dat va dién
cuc ngang duoc chon ngﬁm & mot do sdu nhat dinh. Céc day ndi dat dung dé ndi
lién céac bod phan duogc ndi dat voi cac dién cuc ndi dit.

- Khi ¢6 trang bi ndi dat, dong dién ngan mach xuat hién do cach dién cta
thiét bi dién voi vo hu hong, s& chay qua vo thiét bi theo day dan ndi dat xudng

cac dién cuc va chay tan vao dat.

4.2. TINH TOAN NOI PAT CHO TRAM BIEN AP

4.2.1. Trang bi noi dat tram bién ap
Khi thye hién ndi dat c6 thé tién hanh theo 2 cach:
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+ Noi dat ty nhién: La sir dung cac ong dan nudc hay bang cac éng kim
loai khac dat trong dat, cac két ciu béng kim loai cua nha ctra, cac cong trinh nodi
dat, cac vo boc kim loai ciia cap dat trong dat... 1am trang bi ndi dit.

+ Noi dat nhan tao: Thuong duogc thuc hién béng coc thép, coc déng ... dai
2 +3(m) chon sau xubng dat sao cho dau trén cta ching cach mit dat 0,5 +
1,5 (m). Nho vay giam duogc su thay doi ciia dién tré ndi dat theo thoi tiét. Cac
6ng thép hay thanh thép duoc ndi voi nhau bang cach han véi thanh thép nam
ngang dit & do sau 0,5 + 0,7 ( m ). Tiét dién nho nhat cua thanh thép 1a
48(mm?).

Céc thiét bi lam viéc & cac cap dién ap khac nhau va ché d6 1am viéc khéc
nhau thi yéu cau vé dién tré cac trang bi ndi dét ciing khac nhau. Theo quy pham
trang bi dién dién tré ndi dat cia mang c6 U < 1000 ( V) va cong suat cia may
bién 4p 16n hon 100kVA thi tai moi thoi diém trong nim phai c6 Ryg< 4 (Q).

Khi xét dén ndi dat tu nhién song song vd&i bo ndi dat thi dién trd cia bo

ndi dat nhan tao duoc tinh theo coéng thirc sau:

R1 B Rl B R1 “
nt nd tn
Trong do: Ry: Pién tré ndi dat nhan tao ( Q)
Ru: Dién trg ndi dat ty nhién (Q)
Rng: Dién tré ndi dat cho phép (Q)
Ta coi nhu khong c6 ndi dat tw nhién nén: Ryg < Rygep =4 (Q)
+ Tinh toan ndi dt nhan tao theo trinh ty nhu sau:
- X4c dinh dién tro n6i dat theo quy trinh quy pham vé nbi dat.
- Xac dinh dién trd ndi dat cua mot coc 1a:
Re= Ko qn 2, L 404 - (4.2)

2l d 2 4t-1
Trong do:
= po la dién tro sudt cua dat do & diéu kién chuan ( Q.cm)

» Kiax 13 hé s phu thude vao diéu kién do tra bang 2- 22 [trang 259, Tai
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liéu tham khao 3 ]
= 1: Chiéu dai ctia coc (M)
= t: La dd sau chon coc (M)
= d: Puong kinh coc tron (m)
Xac dinh so bo sb coc:
S6 coc thuong duoc xac dinh theo kinh nghiém, déng thoi cling co thé xéc
dinh so bd theo cong thirc:
n= R (4.3
R,M.
Trong do:
e Ry bién tro ndi dat ctia mot coc ( Q)
e Rg: Pién trd cua thiét bj ndi dat theo quy dinh ( Q)
e 1. He s6 str dung coc
Xac dinh dién tro thanh nbi ngang
2

K_..p 2
Ri= —™20% In Q 4.4
-] w (Q) (4.4)

Trong do:
e L: Chiéu dai mach vong tao béi cac thanh ndi (m)
e b: Bé rong thanh ndi (m)
e t: DJ sau cta thanh (m)
Pién trd cua thanh ndi thuc té can phai xét dén hé s su dung thanh n:
R, =— (4.5)
M.

Xac dinh dién tré ( khuéch tan ) ciia n coc chon théng dimg R.:

Ro= —= (4.6)
nm,

Xac dinh dién trod ( khuéch tan ) cua thiét b ndi dat gdm hé thdng coc va cac

thanh dan:
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R R
Rng= c ! 4.7
nd R.+R, (47)

So sanh dién tro ndi dat tinh duoc Ry véi dién tré ndi dat theo quy dinh

Ry néu Ryg> Ry thi phai tang sb coc 1én va tinh lai.

4.2.2. Tinh toan néi dit cho tram bién ap
TachonRy=4(Q)
Xac dinh dién tré ndi dat cta 1 coc tiép dia:
1, 4t+1
+=1In
2 4t-1

K_p 2l
R = —™==2(In—
° 2l ( d

) (4.8)
Qua cong tac khao sat cho thay dat o vi tri xdy dung 1a dat rudng tra bang 2 - 65
[trang 659,3] ta duoc po = 0,4.10% (Q.cm) =40 (Q.m)

Kmax = 1,4 hé s6 phu thudc vao diéu kién do tra bang 2 - 22 [trang 259, Tai liéu
tham khao 3 ]

Ta dung loai dién cuc bang dong co kich thudc: duong kinh d =20 (mm ), dai

| =2,5(m) chon cach mat dat 1,2 (m)

C6 d@6 sau chon coc: t=1,2 + % =245(m)

Thay s6 vao cong thuc (4.8)
_ 1440, 225 1,6 4245+25

= (In +=-Ih——-)=20,61(Q)
2n2,5° 0,02 2 4245-25

Ic

S6 lugng coc theo 1y thuyét:

N = Re _ 20614
R

ndcp

=5,15(coc)

Chon sb coc 1y thuyét 1 5 coc. Coc ¢6 chiéu dai 1=2,5 ( m), khoang cach giita
caccoclaa=3(m)

Tra bang 2 - 23 [ trang 260, Tai liéu tham khao 3 ] vdi a/l =1, Ny = 5 coc ta co
hé sb sir dung coc 1a: n, = 0,62

Ta c6 sb coc duoc sir dung theo kinh nghiém la:
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R, 20,614

= =8,31(coc)
R,n., 4.062

n=

Voi a/l =1, n = 8 tra bang 2 - 23 [ trang 260, Tai liéu tham khao 3 ] cosn. =
0,58.
Dién trd ndi dt cua 8 coc la:

= R. _20614
° nm, 8058

=4,44 (Q)

Céac coc dugc chon theo mach vong cach nhau 3 (m ) va dat bén ngoai khu vuc
nha may vay chu vi mach vong la:

L=an=3.8=24(m)
Dién tré thanh ndi ngang:

Ta str dung loai dién cyc tron tiét dién 95 ( mm?)

2
Ro= KmPo 1 2L )
2nL b.t

Kmax = 1,6: Hé s6 hiéu chinh ctia thanh nam ngang. Tra bang 2- 22 [trang
259, Tai li¢u tham khao 3 |

L: Chiéu dai mach vong tao bdi cac thanh nbi 24 (cm)
b: Bé rong thanh néi b =2d =22 (mm ) = 0,022 (m)

t: D sdu cua thanht=1,2 + &222 =1,211(m)

1,6.40 | 2.24°

Thay s6: R; = n
2n24  0,022.1,211

=453 (Q)

Dién tré cua thanh ndi thuc té can phai xét dén hé sb sur dung thanh n:
R, 453 . , e
Ri= —= 036~ 12,58 ( Q) vdi a/l = 1, n = 8 tra bang 2-24 [trang 260, Tai liéu
N, ,
tham khdo 3 ] ¢c6 n; = 0,36.
Dién tré ndi dat nhan tao cta hé théng dugc xac dinh theo cong thirc:
_ R,.R, 4441258
“ R_+R, 4,44+1258

326 (Q)

79



Viy Ryg <Rd =4 (Q), hé thong ndi dit thoa mén yéu cau.

4.3. TINH TOAN CHONG SET CHO CONG TY
4.3.1. Khai quét vé chdng sét

Sét 1a mot ngudn dién tur rat manh, xuat hién do sy hinh thanh cac dién
tich khéi 16n, tir cac ddm mua giéng mang dién tich duong - & phan trén cua
dam may - va dién tich 4m - & phan dudi cia ddm may. Chung tao mot dién
truong co6 cuong do 1on chung quanh ddm may. Trong qua trinh tich liiy cac di¢n
tich trai diu, mot dién truong c6 cuong do gia tang lién tuc dugce hinh thanh. Khi
dién thé tai mot noi nao d6 trong ddm may vuot qua ngudng cach dién cia
khong khi, thi xay ra hién tugng sé danh xuyén, hay con goi 1a sét tién dao ....
C6 thé phan biét 2 loai thiét bi chéng sét: thiét bi chéng sét danh truc tiép va
thiét bi chdng sét lan truyeén.

Bang 4.1. Chung loai va ban kinh bao vé

Loai kim chong sét Ban kinh (m)
CX040 63
CX070 73
BX125 84
BX175 104
AX210 142

4.3.2. Cau truc caa hé théng chong sét
< Chéng sét danh truc tiép

Céu hinh cta loai ndy gdm c6 3 phan:
a) Pdu thu 16

Dung dé phat tia tién dao di 1én thu hat sét vé né. Pau thu 16i duoc gin
trén try d& c6 do cao trung binh 1a 5 ( m ) so v&i dinh ciia cong trinh can duoc

bao vé.
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b) Ddy dan sét:

Dung dé dan dong sét tir dau thu 161 dén hé théng tiép dat. Thuong lam
bang dong 14 hodc cap ddng tran, tiét dién cua day din duoc quy dinh theo tiéu
chuan qudc té tir 50 (mm?) d&én 75 ( mm?)
¢) Hé thong tiép dat:

Dung dé tan dong dién sét trong dat. Cau hinh cta hé thong tiép dat nay
gom:

- Céc coc tiép dat: thuong dai tir 2,4 (m ) dén 3 ( m ). Puong kinh ngoai
thuong 1a 14 — 16 (mm ). Puoc chon thang ding va cach mit dat tir 0,5 dén
1 (m). Khoang cach coc vdi coc tir 3 d¢én 15 (m).

- Day tiép dat: Thuong la cap dong trin c6 tiét dién tir 50 dén 75( mm?)
dung dé lién két cac coc tiép dat nay lai v6i nhau. Cap ndy nam am dudi mat dat
tr0,5dén 1 (m).

- Oc siéu cap hodc méi han hoa nhiét cadweld: dung dé lién két day tiép
dat va cac coc tiép dat véi nhau.

- Vi day chi 14 thiét bi cat sét so cAp nén thuong gia thanh thap.
< Thiét bi chdng sét trén dwong dy lan truyén vao tram

Do toan bd hé théng duong day tai dién trung ap 35kV cip nguoén cho

nha may dugc 1y truc tiép tir cot cao thé cua ludi dién 35kV qudc gia nén can
c6 chdng sét van dat o phia cao ap ctia nha may chong sét danh tir duong dy lan

truy€n vao tram bién &p ctia nha may

4.3.3. Tinh toan chéng sét danh truc tiép cho cong ty
Hé chéng sét co ban gém mot bo phan thu don sét dat trong khong trung,

dugc ndi dén day din dua xuéng mot hé thong tiép dia an toan chon sau trong
dat.

a, Tinh todn dién tré noi dat cho hé thong chong sét R, <10 ( £2)

- Coc tiép dia sir dung 1 coc duong kinh d = 16 (mm ), dai = 2,4 (m) chén sau
1 (m) cach nhau 1 khoanga=3 (m)

- Thanh nbi sir dung thanh dong tron tiét dién S= 70 (m?)
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- Hé thong tiép dia dugc b tri thanh day

Viéc thanh toan hé thong tiép dia dugc tién hanh nhu phan tinh toan ndi dat cho
tram bién 4p. Ta chon Ry = 10 (Q)

Xac dinh dién trd no1 dat cua mdt coc ti€p dia:

K |
Ry = RmPo g2l 1) 4t+]
21 d 2 4t-1

voip =0,4.10* (Q.cm) =40 (Q.m) , Kiax

Co6 dd sauchoncoc:t= 1+%=2,2 (m)

)

Thay s6 vao cong thic

R, = 1,4.40 (In 2.2,4 +1In 42,2+ 2,4) ~222 0
2n2,4° 016 2 4.22-24
. . R
S6 luong coc theo 1y thuyét: Ny =—< = %022 = 2,2c0C

cf
S6 luwong coc theo 1y thuyét 14 3 ( coc)
Coc c6 chiéu dai 1=2,4 (m), khoang cach gitta coc laa=3 (m)
Tra bang 2-24 [ trang 260, Tai liéu tham khao 3 ] vdi a/I=1, Ny =3 (coc )

ta co hé sb st dung cocla n..=0,78

0,78

Ta c6 hé s6 coc duoc sir dung theo kinh nghiém la:

= R. 2222

R,n, 10.0,78
Véi a/l = 1, n= 3 tra bang 2-24 [ trang 260, Tai li¢u tham khao 3] ¢co 1, =

-2,84 (coc)

R, 22,22

Dién tré ndi dat cua 3 coc 1a: R, =
nn, 3.0,78

=0,49 (Q)

L=a(n-1)=32=6(m)
Dién trd thanh ndi ngang la: Ta sir dung loai dién cuc tron tiét dién

70 (mm?)
217

K P
R = —™=%.In "(Q
t o bt '(Q)
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vOi Kinax = 1,6: Hé s6 hiéu chinh ctia &m thanh nham ngang.

Tra bang 2-24 [ trang 260, Tai li€u tham khao 3 ]

L: Chiéu dai mach tao boi cac thanh ndi 6 (m)

b: Bé rong thanh ndi b=2R =4,7 (mm ) = 0,0047 (m )
0,0047

AN

t: B sau thanh: t = 1+

=1,00235 (m)

16.40 2.6°
In

Thay s6: R,= ,
2.6 0,0047.1,000235

=10,35(Q)

Dién tré thanh ndi thue té can phai xét dén hé sb sir dung thanh n,:
R

R = —‘=%:1Z,9 (Q),voia/l=1,n=3
n, 0,8

Tra bang 2-24 [ trang 260, Tai li¢u tham khao 3 1 co n, = 0,8

Dién trd nbi dat nhan tao cta hé théng duge xac dinh theo cong thirc:

_ R,R, 88612594
“TR_+R, 886+1294

5,285( Q)

vay Rog < Ry =10 (Q), hé thong ndi dat thoa man yéu cau.

vay Roa< Ry =10 (Q ), hé théng ndi dat thoa min yéu cau.

b) Hé thong chong sét

Ta thay rang tat ca cac may bién 4p, cac ta phan phdéi MSB, tii dong luc,

t0 cao ap 35kV, ti ndi dat déu dat trong phong dién trong nha may. Chinh vi vay
dat thiét bi chong sét danh truc tiép cho TBA chung ludn véi hé thong chéng sét

cho nha may.

Ta st dung kim thu loai:

Kim thu sét LIVA - AX210 v6i ban kinh bao vé ¢ chiéu cao 5 (m) 1a 142 (m).

- Ban kinh bao vé rp = 142 ( m) (tai d6 cao tru do h = 5Sm) dat trung tam

cuia nha may (phan xudng 2).

- Thoi gian phong dién sém: DT =80 (us)

V61 viée tao ra tia ti€n dao hudng Ién tir dinh kim sém hon céc diém khac,

kim thu LIVA - 210 tré thanh diém duge wu tién cho viéc thu hat sét trong khu
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vuc duoc bao vé.

84



cot thu nd

1x770

1m

coc thép ma déng

Hinh 4.1. So do chong sét cong ty

85

div d8ng ndil coc




R =142 m

7 J S

7
3
7

z

P —

57 J

Hinh 4.2. So d6 ban kinh chdng sét
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KET LUAN

Sau mot thoi gian thuc hién dé tai tot nghiép, duoc su huéng dan tan tinh
ctia ¢b gido Th.S DS Thi Hong Ly cung cac thiy cd gido trong bd moén Dién tur
dong cong nghiép, cung véi su 15 luc cta ban than va kién thic ciia minh trong
qua trinh hoc. Pén nay em d& hoan thanh duoc ban d6 an t6t nghiép cua minh
v6i dé tai: “ Thiét ké cung cip dién cho cong ty cd phén sit tring men —
nhom Hai Phong .

Trong ban dd 4n ndy em d3 giai quyét dugc nhitng van dé sau:
* X&c dinh phu tai tinh toan ctia cac phan xudng va toan nha may.
* Thiét ké chi tiét mang dién cao ap va ha ap ctia nha may.
* No6i dat va chong sét.
Tuy nhién, do thoi gian nghién ctru dé tai khong c6 nhiéu, trinh d6 chuyén
mon con han ché nén khong thé tranh khoi nhitng thiéu sot. Em mong céac thay
cO cung cac ban dong gop ¥ kién dé ban d6 an dugc hoan thién hon.

Em xin chan thanh cam on!
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