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CHUONG I PHAN MO PAU

LOINOI PAU
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- Trong thoi dai hién ngay nay véi su phat trién vuot bac cua khoa hoc k¥ thuat cong
V6ii nén cong nghiép cua nudce ta dang trén da phat trién cao. Dé theo kip v&i nén cong
nghiép hién dai cua thé gi6i thi ching ta phai hoc hoi ,nghién ctru va tiép thu nhing thanh
tuu khoa hoc k¥ thudt cia cac nudc tién tlen trén thé gioi.Mudn dat dugc nhing thanh tuu
do chung ta phai trang bi cho minh mot vbn kién thirc 16n bang cach cb gian hoc va tim hiéu
thém mot s6 kién thirc méi.Cung cap dién la mot mon hoc quan trong,né cung cap cho
chung ta nhimng kién thirc co ban vé cong tac thiét ké va van hanh hé thng cung cap dién.

- Cung cép dién cho mot nha may, xi nghiép, phan xuong, toa nha. .. 1 hét stic quan
trong. N6 dam bao cho qua trinh van hanh cta nha may, phan xuong, xi nghiép, toa nha. ..
dugc an toan, lién tuc va dam bao tinh k¥ thuat cao.

- Qua viéc hoc mon cung cap dién va 1am bai tap 16n cung cép dién theo nhom da
gilp chiing em c6 co hoi tong hop lai cac kién thirc da hoc va hoc hoi thém mot s6 klen
thirc moi. Tuy nhién, trong qua trinh thiét ké s& co nhiéu thiéu sot.Vi Vay chung em rét
mong gido vién huéng dan va gido vién phan bién déng gop y kién va gitip do dé hoan
thién hon.

Chung em thanh that cam on
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LOI CAM ON
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- Ching em xin chan thanh cam on théy Lé Phong Phu dé tan tinh huéng dan,gop y,tao
diéu kién cho chung em bao céo hang tuan. Dé chung em thu thap y k1en va kip thot sua
chira nhimg sai sot va mot diéu hét sirc cam on thay [a thay da cung cép nhiéu tai liéu quan
trong ciia mon cung cap dién dé chiing em hoan thanh do an.

- Cam on cac ban trong 16p TCDCNOSA di déng gop nhiéu y kién hay va quan trong dé
kip thoi stra chita cho dung va hop 1y.
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CHU'O'NG II XAC PINH PHU TAI TiNH TOAN

ALY THUYET
Phu tai tinh toan 13 phu tai gia thiét khong ddi 1au dai cua cac phan tir trong hé thong (méy
bién 4p, dudng day...), twong dwong véi phu tai thyuc té bién doi theo diéu kién tac dung
nhiét nang né nht.
NOGi cach khéc, phu tai tinh toan ciing 1am néng day dan 1én toi nhiét do bang nhiét do

16n nhét do phy tai gay ra.

Muc dich cta viée tinh toan phy tai nhém

+ Chon tlet dién day dan cua ludi cung cap va phan ph01 dién ap dudi 1000V tré lén.

+ Chon so luong va cong suét may bién ap cua tram bién 4p.

+ Chon tiét dién thanh dan cia thiét bi phan phoi.

+ Chon cac thiét bi chuyén mach va bao vé.

I. CAC PHUONG PHAP XAC PINH PHU TAI TINH TOAN
C6 rat nhiéu phuong phéap xéac dinh phu tai tinh toan nhung trong bai nay ta chi st
dung 5 céch tinh todn co ban.
1- Xac dinh phu tai tinh toan theo suit tiéu hao dién ning trén don vi san pham.

+ Pdi v6i cac ho tiéu thy c6 do thi phu tai thay doi hodc it thay doi, phu tai tinh toan
liy bang gia trj trung binh ctia ca phu tai 16n nhat d6. Hé s6 dong dién ciia cac ho tiéu thy
dién nay lay bang 1, con hé sb phu tai thay doi rat it.

+ Ddi voi cac ho tidu thu co do thi phu tai thuc té khong thay doi, phu tai tinh toan
bf?lng phu tai trung binh va dugc xac dinh theo suét tiéu hao dién nang trén mot don vi san
pham. Khi cho truéc tong san pham san xuit trong mot don vi thoi gian.

Pit = Pca.Wo/Tca
Trong do:
Mca: 86 lugng san pham san xuat trong mot ca
Tea: thoi gian ciia ca phu tai 16n nhét
W, suét tiéu hao dién nang cho mot don vi san phém
Khi biét Wo va téng san pham san xuét trong ca nim ciia phan xuong hay xi
nghiép, phu tai tinh toan sé 1a: Py = M .Wy/T max
Tmax: thoi gian str dung cong suat 16n nhét
2-x4c dinh phu tai tinh toan theo cong suét phu tai trén mét don vi sain pham
Ptt = POF
Trong do:
F: dién tich b6 tri nhom tiéu thy
Po: xuat phu tai trén mot don vi san xuat 14 m2,kw/m?2
Suat phu tai phu thudc vao dang san xuét va dugc phan tich theo s6 lidu théng ké.
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3-Xac dinh phu tai tinh toan theo cong suét dit va hé sé nhu cau
- Phu tai tinh toan cia nhom thiét bi lam viéc duoc tinh theo bi€u thirc:

Pit = Kne * Pami
Qi =Py * tgo
Syt = \/_ (Pztt + tat) = Py/cos@

O day ta 1dy Pd = Pdm thi ta duoc: Ptt = Knc * Pdmi

Knc: hé sé nhu ciu ciia nhom thiét bi tiéu thu dic trung

Tgo: tng voi cose dac trung cho nhom thiét bi trong cac tai liéu tra ciru ¢ cam nang
- Neu hé sb cose cuia cac thiét bi trong nhom khong giéng nhau thi phai tinh hé sé cong
suét trung binh.

COSo@tb= Picosq1+P2cos@2 + ...+ Pncosn / P1+P2+.. .+ Pn

- Phu tai tinh todn & diém mut cua hé théng cung cp dién duoc xac dinh bang tong phu tai
tinh todn cua nhom thiét bi n6i dén luc nay co6 ké dén hé s6 dong thoi duge tinh nhu sau:

Se=Ka*y [(ZPe?+ (ZQu

Trong do: Py: tong phu tai tac dung ctia nhom thiét bi

Qu: tong phy tai phan khang tinh toan cua cac nhom thiét bi

Ka: : hé s6 dong thoi, nd nam trong gidi han 0.85
-Uu diém:don gian tinh toan thuan lgi , nén né 1a phuong phap thuong dung.
-Nhugc diém: phuong phap nay kém chinh xéc vi knc tra 0 s0 tay.
4-Phwong phap xac dinh phu tai tinh toan theo hé s0 cue dai kmax va cong suat trung
binh ptb. ( con goi 1a phuong phap s thiét bi hiéu qua nng hay phuong phép sip sép biéu
dd)

- Khi can nang cao dJ chinh x4c cua phu tai tinh toan hodac khong co s6 liéu can thiét
dé ap dung cac phuong phap twong ddi don gian da néu ¢ trén thi ta dlng phuong phap nay.
Cong thure tinh nhu sau:

Ptt= Kmax * Eca = Kmax * Ksd * Pdm

Hay Pt = Kn * Pdm

- Co s¢ dé xac dinh tinh toan 14 sir dung phu tai trung binh cyc dai trong thoi gian T
gan bang 3T.. Viy mot cach chinh xac c6 thé viét nhu sau:
Ptt(30) = Kmax(30) * Pca

Pit(30): phu tai tac dung tinh toan ctia nhém thiét bi trong thoi gian 30 phit hay con goi 1a
phu tai cuc dai nira gio.
Pca: cong suat trung binh ciia nhom thiét bi ¢ ca phuy tai max.
Kmax (30): hé s6 cuc dai ctia cong sudt tac dung ing v6i théi giant rung binh 30 phit.

5-Tinh phu tii dinh nhon
Doi voi mdt may, dong dién dinh nhon chinh dong dién mo may:
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Lan =lmm = |mm|dm
Trong d6: kmm la h¢ s6 mé may ctia dong co.
Khi khong c6 s6 liéu chinh x4c thi hé s m& may co thé 1ay nhu sau:
- DBbi voi dong co dién khong dong bo roto 16ng soc: kmm =5-7
- D6i v6i dong co mot chiéu hay dong co khong dong bo roto day quan Kmm = 2.5
- D6i voi may bién ap va 10 dién hd quang Kmm = 3 ( theo Iy lich may tirc 1a khong qui doi
Ve.
- B6i voi mot sb nhom may, dong di¢n dinh nhon xuét hién khi may c6 dong dién md may
16n nhét trong nhom may con cac may khac 1am viée binh thuong. Do d6 cong thirc tinh
nhu sau:
lan = Imm(max) + (lami - lammax )
Hay Idn = Imm(max) + (Itt - st*ldmmax)
lmmmax: dong dién md may 16n nhit trong cac dong dién mo méy ciia cac dong co trong
nhom
|dmi: tong dong dién tinh todn ciia cac may trir may c6 dong dién md may 16n nhat
|dmmax: dong dién dinh mic ciia dong co c6 dong dién mé may 16n nhat da quy doi vé
ché d 1am viéc dai han

Phu téi tinh toan dong luc: P = X Pri

Quar = Y Qui ,
Cong ] suat
tinh STT THIET BI SL COS(dm toan
dong - Pam(w/h) luat cua
toan 1 MAY TINH 16 450 0.7 phan
xuong: Stt=
Kat*[( Pttdt)
+
(Qted)]

B TINH TOAN PHU TAI CHO CAC HE THONG CUNG CAP PIEN

I TINH TOAN PHU TAI CHO LAU 1 NHA E
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2 MAY LANH 7 750 0.8

3 MAY IN 3 478 0.72
4 MAY PHOTO 1 1500 0.85
5 MAY NUOC NONG | 1 550 0.75
6 0 CAM 32 300 0.68
7 QUAT TRAN 8 130 0.65
8 PEN BOI 14 80 0.62
9 DEN DON 14 40 0.6

Ta st dung phuong phap xac dinh phu tai tinh toan theo cong suét dat va hé sé nhu cau.
+ Chon Ksd=0.1
N =86 may , Pmax= 1500w ,Pmax/2=750W
P=28254W = 28.254W
CO6 2 may > Pmax/2 # 750
P1= 6750 = 6.75KW
N1= 8 may
No=N1/N= 8/96 =0.08
Po=P1/P=6.75/28.254 = 0.24 ta chon PO =0.25
Tra bang Nhg*= 0.68
Nhq= Nhg* * N =0.68 * 96 = 65.28
Vay s thiét bi dung dién hiéu qua chon 65

Véi Nhg = 65
Ksd =0.1

Ta chon Kmax =1.29
Knc = Kmax * Ksd = 1.29 * 0.1 = 0.129

Ptt = Knc *} Pdmi = 0.129 * 28.254 = 3.64
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Cosotb = P1Ccose1 +P2C0s¢2 + P3C0Se3 +...... + P9cosg9/P1 + P2+ P3 +...+P9=0.77
Vay tgep = 0.82
Qtt =Pt * tge = 3.64 * 0.82 = 2.985KVAr

Stt= VP2 + Qt2 = V3.642 +2.9852 = 4. 7TKVAr
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CHU O'NGIII

LU’A CHON PHONG AN CUNG CAP PIEN MANG PONG LU'C VA
MANG CHIEU SANG

1.CHON PIEN AP PINH MU’C CHO MANG PIEN :

1.1 Khai quat:
Viéc lwa chon phwong an cung cap dién gém :
-Lwa chon so dd cung cap dién hop ly nhét .
-chon sb lwong va dung lwong may bién ap cho tram ha ap va bién ap phan
xwéng xi nghiép .
Chon céc thiét bj va khi cu dién ,sr cach dién ,cac phan xwéng dan dién
khac.
-Chon tiét dién day dan ,thanh dan ,cap.
-chon cép dién ap hop ly cho lwai dién .
-Lwa chon phuwong an ddm béo yéu ciu ky thuat déng thei tbi wu vé kinh
té, tinh t&i phwong an phat trién clia xi nghiép sau nay.
-Phwong an dién dwoc lya chon dwge xem la hop ly néu thda man :
e Dam bao chat lwgng dién nang (u ,f)
e Dam béo d6 tin cay cung cép dién phu hop v&i yéu cau
cla phu tai .
e Thuan tién trong van hanh ,|&p rap va stra chira.
e Co céc chi tiéu kinh té va ky thuat hop ly.

1.2 Cac phwong an tinh chon cap dién ap :
Cong thire still (My) :

U=4,34/1+16P (KV)

Trong do : o )
P :cong suat can truyen tai (kw or Mw)
| : khoang cach truyén tai (km)

Cong thirc nay cho két qué kha tin cay vdi I<250km va s <60MVA dbi véi khoang
cach va cong suat truyén I&n hon ta nén dung cong thirc zalesski (Nga):

U=+/p(0.1=0,0151 (kv)

V&i p tinh bang kw
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Thuc té dién ap phu thudc rat nhiéu vao nhiéu yéu td khac ngoai s va f do vay tri
sb dién ap dwoc tinh & trén chi la gan dung.

Trong thuc té va2theo lich s phat trién clia dat nwéc thi ching ta st dung nhiéu
cap dién ap,diéu nay gay khoé khan cho céng tac van hanh cho nén khi chon cap
dién dap canchay:

-Trong mét khu v thi khéng nén dung nhiéu cip dién ap vi so dd dau day sé
phtrc tap va kho khan khi van hanh.

-Chon cép dién ap sén c6 hodc nhirng hé tiéu thu da cé & gan va dé tim duwoc
ngudn dw phong .

-Dién ap clia mach can chon phai phu hop véi dién ap cda thiét bi sdn c6 hodc dé
dang nhap khéau

-Tbng diéu kién an toan cho phép sr dung dién ap cang cao thi cang c6 loi .

11 SO’ PO MANG DPIEN CAO AP :

1 Cac so’ d6 hinh tia va phin nhanh :

e

~—

g[
Ly

H. So d6 phan nhanh H.So d6 hinh tia

So dbd hinh tia cé wu diém la:
-So d6 nbi day ré rang mdi hd dung dién dwoc cap ngudn tir mot dwdng day do doé
ciing it &nh hwédng dén nhau .
-6 tin cay cung cép dién twong déi cao.
Nhwoc diém :
Vén dau tw 1on .
So db phan nhanh cé wu nhwoc diém ngwoc lai so dd hinh tia .

2 So’ d6 mang dién cao ap thwong gap:

a So dd hinh tia c6 dwéng day dw phong chung
Thong thwong dwong day dy phong chung khdng lam viéc ,chi khi nao dwong
day chinh bi héng thi dwdng day dw phong chung méi lam viéc dé thay thé né .
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Puwéng day dw phong chung cé thé lay tir phan doan ctia tram phan phdi .
b So d6 phan nhanh cé dwérng day dw phong riéng cho tirng tram
bién ap.
c)So do phan nhanh cé dwong day dw phong chung :
Trong so dd nay cac tram bién ap dwoc cung cap tlr cac dwong day phan
nhanh .Dé nang cao d6 tin ca65ycung cap dién ngudi ta dat them dwong day dw

phong chung.Nh& c6 duwong day dw phong chung nén khi c6 sw cb trén mot phan
nhanh nao dé ta cé thé cat phan sw cb ra va déng duworng day dw phong vao dé
tlep tuc lam viéc .

Ngoai ra ching ta c6 mét s6 so dd phan nhanh sau :
+So d6 phan nhanh cé ndi hinh vong :
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H .So db phan nhanh néi hinh vong

La hinh thirc tdng them db tin cay bang cach nguoi ta cat ddi mach vong thanh
hai nhanh riéng ré dé van hanh don gian .

Khi cé sw ¢b xay ra phan t&r bj sw cd sé bj loai ra khéi hé théng va phan t&r cat ra
dwoc nbi lai .
+So d6 phan nhanh dwoc cung cip bang hai dwdng day .
+D0 tin cay so db nay 1a twong dbi cao .
Phia dién ap cao cua tram bién ap c6 thé d&t may cét phan doan va thiét bj tw
dong doéng duw triv .

+So dd dan sau :

DPuwa ap cao 35kv tré 18n vao sau trong xi nghiép dén tan cac tram bién ap phan
xwdng .

Uu Piém :
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-Gidm bot tram phan phéi ,do d6 gidm duoc sé lweng cac thiét bi dién va so do
noi day sé don gian .
-giam dwgc ton that dién nang .

Nhwoc diém :
-Do tin cay cung cap dién khong cao, dé& khac phuc ngui ta thwong dung hai
dwong day song song .
-Khi dwérng day dan sau co cap dién ap 110-220kv thi dién tich dat cltia xi nghiép
bi dwéng day chiém sé rat 16n, vi thé khéng thé dwa dwdng day vao gan trung tam
phu tai dwoc .
-Do co nhirng d&t diém trén ,phwong phap nay thwdng dung dé cung cap cho cac
xi nghiép c6 phu tai I&n ,phan bé trén dién tich rong va dwdng day dién ap cao di
trong xi nghiép khéng anh huwéng dén viéc xay dwng cac cong trinh khac.

111 SO’ DO NOI DAY CUA MANG PIEN THAP AP-MANG PHAN XU'ONG:

1 So' d6 mang dong lwc:

Lo :

H,so d(‘“)'mach dién hinh tia H.So d(f) mach dién hinh tia
Cung cap cho phu tai phan tan cung cap dién phu tai tap trung

Cé hai dang co ban la mang hinh tia va phan nhanh .
a) Mang hinh tia :
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H.So dd hinh tia

-So' d6 mang dién hinh tia cung cap dién cho phu tai phan tan ,c6 do tin cay
cao,no thwdng dwge dung trong cac phan xwéng co thiét bi phan tan trén dién
réng. . ) )

-So d6 mang dién hinh tia cng cap dién cho phu tai tap trung twong doi Ién
nhw cac tram bom ,10 nung ,tram khi nén ...

b)Mang phan nhanh :
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YYY 2R
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H, So d6 phan nhanh

So db nay thwong dwoc dung trong cac phan xwéng co phu tai quan trong.
‘So do nay thudng dung dé cung cap dién cho cac phuy tai phan bo trai theo
chiéu dai.

2)So’ d6 mang dién chiéu sang:
Mang chiéu sang trong xi nghiép c6 thé chia lam hai loai :mang chiéu sang lam
viéc va mang chiéu sang sw cb .
a)Mang chiéu sang lam viéc :

La mang cung cap anh sang lam viéc binh thwong bao gdm chiéu sang
chung va chiéu sang cuc bé .

-Hé théng chiéu sang chung la hé théng chiéu sang dam bao cho toan phan
xwédng c6 do roi nhw nhau.

-Hé théng chiéu sang cuc bd 1a hé théng chiéu sang riéng cho nhirng noi
can c6 dd roi cao.

b)Mang chiéu sang sw c6 :
La mang cung cap anh sang khi xay ra s c6 .Nguon cung cap cho mang
nay phai dwoc lay tr nguon dy phong xoay chieu hoac mét chiéu .

IV PHUPO'NG AN PI DAY CHO DAY NHA :

Ta chon so dd hinh tia tt tG phan phéi chinh cla ca day nha dé cung cap cho cac
tang cGa day nha E nham dam bao céng suat va dién ap cung cap cho tirng
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tang.Doéng thoi so dd di day don gian , dé thi céng va khéng anh huéng Ian nhau
khi cé sw cb xay ra,ddm bao cung cép dién lién tuc cho day nha.

Tir cac ti phan phéi clia cac tang ta sé di day theo so d6 phan nhanh dé cung
cép dién cho tirng phong chirc nang .

So db di day chung sé dwoc noi mach vong voi nhau dé& mang luén cung cép
dién khi xay ra suw ¢ trén duwong day bat ky nao.

S

el v
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Chwong IV. TRAM BIEN AP
I. KHAI NIEM.

- Tram bién 4 ap 1a mot trong nhing phan tir quan trong nhét trong hé thong cung cip
dién. La noi bién dbi dién 4 ap tur cap nay sang cap khac dé phu hop v6i yéu cau sir dung.

- Dung luong clia may blen ap, vi tri dat s6 lugng va phuong an vén hanh may blen ap
1a nhimg yéu t6 anh hudng rat 16n vé chi tiéu kinh té - ky thuat cua hé théng cung cip
dién.

- Dung luong va cac tham s6 ctia may bién ap con phu thudc vao tai caa no, tan sb va
cac cap dién ap cua mang, phuong thire vén hanh cia may bién ap. Thong sb quan trong
ctia thiét bi dién va may bién ap trong tram bién 4 ap 1a dién ap dinh mure.

- Ngoai ra ngudi ta con dung dién ap tiéu chuan:

+ Phia cao ap cua tram:
* Trung ap: 10; 15; 22; 35kv
* Cao ap: 66; 110; 220kv
* Siéu cao ap: >= 500kv
+ Phia ha ap cua tram: 0.4; 3; 6; 10; 22kv

II. PHAN LOAI TRAM BIEN AP.

1. Phan loai theo nhiém vu.
- Theo hinh thurc nay, tram bién ap chia thanh hai loai: tram bién ap trung gian va tram
bién 4p phan xudng.

+ Tram bién ap trung gian: c6 nhi€ém vy nhan dién luoi tur ludi dién véi dién ap
110/220kv bién dbi thanh cac cap dién ap 6kv; 10kv; 22kv.

+ Tram bién ap phan xudng nhan dién tir tram bién 4p trung gian bién doi xubng cac
cap dién ap thich hop dé dap tmg cho cac cap phu tai cia phan xuong.
Phia so cap c6 thé tir 10kv dén 35kv va so cap 1a 380/220v.
2. Phan loai theo hinh thtrc va cau tric.

C0 thé chia thanh ba loai tram bién ap:
- Tram bién 4 ap ngoai troi: cac thiét bi dién nhu dao cach ly, may cét dién, may bién ap,
thanh gop déu dat ngoai troi. Riéng phan phan ph01 dién ap thap phai dat trong nha.
Tram bién ap ngoai troi ¢6 kinh phi xay dung thap , thich hop cho cac tram bién ap trung
gian c6 cong suat 1n.
- Tram bién 4p trong nha: tat ca cac thiét bi déu dit trong nha. Loai nay thuong gip &
cac tram bién ap phén xuong va tram bién 4p khu vuc.
- Tram bién 4p ngam: cac thiét bi dién duoc dit trong mot tram ngdm. Chi phi xay dung
16m va kho khan trong van hanh va bao quan.

HII. CHON VI TRI - SO LUONG VA CONG SUAT TRAM BIEN AP VA MAY
BIEN AP.
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1. Nhiing yéu cau co ban lua chon vi tri tram bién ap,

- An toan va lién tuc cung cép dién.

- Gan trung tAm phu tai, thuan tién cho ngudn cung cap di t6i.

- Thao tac van hanh, quan 1y dé dang.

- Phong ngira chay nd, chdng bui bam tét,

- Tiét kiém von dau tu, chi phi van hanh thap.

- Vi tri ciia tram bién 4p trung gian nén dat gan trung tAm phu tai. Tuy nhién, can chd y
duong ddy dan dén tram thuong c6 cap dién ap 110/220kv.

- Vi tri ciia tram bién 4p phan xudng c6 thé & bén ngoai, lién ké hodc bén trong phan
xuong.

1. Xac dinh dung luong tram bién 4p va may bién ap.

-Dung lugng cua may bién ap trong tram bién 4 ap nén dong nhat va cha y dén sy phat
trién phu tai sau nay. Néu tram bién ap cung cap dién cho ho tiéu thu loai 1 thi nén dung
hai méy bién ap.

- Viéc chon dung lugng may bién ap con phu thudce vao nhiéu yéu té: cong suat ciia phy
tai, mat d¢ phu tai, loai ho tiéu thu, kha nang phat trién phy tai sau ndy,..

3. Cac phuong phap chon cong suit may bién ap.

a) Xéac dinh dung luong may bién ap phan xudng theo mat do phu tai. D(KVA/m2)
- Dung luwong méy bién ap dugc tinh theo cong thirc sau:
d = P/(Fcoso)
Trong do: P =Knc) Pn
+ F: dién tich khu vuc tip trung phu tai(m2)
+ > Py tong cong suat dac (kw)
+ Knc: hé s0 nhu cu
+ C0s0 : hé sb cong suét trén thanh cai cua tram

Bang xac dinh dung lwgng cuc dai cia tram theo D

Mat d¢ phu tai | Cong suat Mat d9 phu | Cong suat
kVA/m2 tram m{t may | tdi kKVA/m2 | tram hai may
bién ap kVA bién ap kVA

0.004 180 0.004 2x100
0.010 240 0.022 2x180
0.023 310 0.052 2x240
0.061 420 0.125 2x320
0.121 560 0.282 2x420
0.292 780 0.670 2x560
0.695 1000 1.610 2x750

Nhoém thue hién: Chi Thanh — Van Khoe



[PE CUONG CHUONG TRIiNH PAI HQC]

b) Xéc dinh dung lwong may bién 4p phan xudng theo mat do phu tai va chi phi van
hanh hang nam.

Phi ton di ning trong mdt nim ciia 1 kw thiét bi (kw- Cong suit
nam) cia may
400 | 600 | 800 | 1000 bién ap
Mit d¢ phu tai (kVA/m2) (kVA)

- 0.006 0.009 0.013 180
- 0.012 0.012 0.032 240
0.018 0.036 0.051 0.075 320
0.036 0.068 0.118 0.170 420
0.038 0.162 0.276 0.400 560
0.205 0.390 0.670 0.970 750

¢) Xac dinh dung lugng may bién ap theo kha niang qua tai cho phép.

- Sau khi x4c dinh duoc phuy tai tinh toan phia dién 4p thip ciia may bién 4p phan
xuong, chii y dén su phat trién cta phu tai sau nay va tinh dong thoi cua phu tai dé tinh
toan dung luong may bién ap.

- Nhung vi may bién ap van hanh voi diéu kién khac véi diéu kién tiéu chuan khi
ché tao may bién ap vi vay phai hiéu chinh lai dung lwong may bién ép.

May bién ap dugc thiét ké ché tao véi tudi tho tir 17 dén 20 nam, van hanh trong
diéu kién 16p dau phia trén néng khong qua 90 °C. Khi nhiét do ting qua 8°C thi tudi tho
may giam di 50%.

- Nhiét do trung binh luc van hanh khoang 70-80 °C. Nhiét dd phat nong cuc bd cho

phép 16n hon nhiét do trung binh 1a 15 °C. Tat ca may bién ap lam viéc & nhiing noi cd

nhiét d¢ trung binh hang niam 16n hon 5 d6 C thi déu phai hiéu chinh lai theo biéu thirc:
S’= S¢m (1-( D-5))/100

Trong do:

S’: dung lugng hi€u chinh theo nhiét d6 trung binh (kVA)

Sam: dung lugng dinh mirc trén bién may

Oip: nhi¢t dJ trung binh hang ndm cua moi trudong dat may
Khi nhiét @6 moéi truong dat may c6 nhiét do cuc dai hon 35 d6 C thi ta phai hiéu chinh
thém mot 1an nira:

S*=sam (1-( Jip-5)/100)(1-(Peg-35),/100)

Trong do:
Dcq: nhiét d6 cuc dai cia moi truong dat may

Do phu tai mua hé va mia dong khac nhau nén may bién ap lai c6 kha nang qua tai, vi
vay nguoi ta dua ra hai quy tac qua tai cho phép
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* Quy tic qua tai 3%
Néu phu tai van hanh thap hon phu tai dinh mtrc 10% thi khi can thiét c6 thé cho phép
qué tai 3%. Quy tic nay chi ap dung khi nhiét 6 khéng khi xung quang khdng qué
35°C.
Biéu thirc xac dinh mirc qua tai cho phép 3%:
M9%= 3.(100-k).10%
Trong do:
k 12 hé s6 dién kin phy tai
k=)It/24lcd

* Quy tic qué tai 1%

Trong cac thang 6, 7, 8 ciia mua hé ma phu tai trung binh cuc dai hang ndm nhé hon
cong suat dinh murc thi khi can thiét c¢6 thé cho phép qua tai vdi ti 16 trong (mg nhung
mirc qua tai toi da khong vuot quals%/

Két hop hai quy tic véi may bién ap dat ngoai troi khong cho phép qua tai 16n hon
30%.

Véi may bién ap dat trong nha khong cho phep qua tai 16n hon 20%.

Trong trang thai sy ¢ mang dién thi may bién ap dugc qua tai dén 140%.

d) Xac dinh dung luong may bién 4p voi phu tai khong can bang
Trong mot sO xi nghlep c6 nhiéu phu tai mot pha thi may bién ap s& lam viéc véi phy tai
khong can bang giita cac pha. Trong truong hop nay ching ta khong chon dung luong
may bién ap theo pha c6 phu tai 16n nhat ma chon theo mét phy tai nhé hon dé may bién
ap véan hanh qua tai trong pham vi cho phép.
e) Xac dinh dung luong t6i wu cia may bién ap phan xuong.
Diéu kién chon méy bién ap:

S >= Spt 1a diéu kién phat nong.
D6i v6i phu tai Sptcho trurde thi o nhidu may bién ap co dung lugng khac nhau thoa
man diéu kién phat nong trén.
Vi vay can xét thém diéu kién van hanh kinh té , ddm bao cho ton that trong may bién
ap 1a nho nhat

Se>=Spt va AAs— min

AAB= AP’ot + AP’M(Spt/ Sdm ) (Spt/ Sdm ) r

Trong do:

AP’ ton that cong suat tac dung khong tai (kw)

AP’y : ton that cong suat tac dung ngin mach (kw)

t : thoi gian van hanh may bién 4 ap (8760h)
r: thoi gian chiu ton that cong suét 16n nhat (h)

1V. SO’ DO NOI DAY CUA TRAM BIEN AP
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- So d6 nbi day cua tram bién -ap c6 anh huong tryc tiép toi van dé an toan cung cip
dién lién tuc cho nha may, gop phan ning cao chét lugng dién ning.
- So d6 nbi day cua tram blen ap phai thoa man cac diéu kién sau:
+ Pam bao lién tuc cp dién theo yéu cau cta phu tai.
+ So d6 ndi day phai rd rang, thudn tién trong van hanh va xt 1y su cb.
+ An toan lGc van hanh va stra chira.
+ Chu ¥ t6i yéu cau phat trién.
+ Hop 1y vé kinh té trén co s dam bao cac yéu cau k§ thuat

V. VAN HANH TRAM BIEN AP

1. Khai niém

- Khi thiét ké tram blen ap va cac thiét bi phan phdi trong tram ngoai viéc
thoa min cac yéu cau vé kinh té-ky thuat con chu ¥ t&i van dé an toan va thuan
loi trong van hanh.

- Thiét ké va van hanh c6 quan hé mat thiét v6i nhau, thuc trién van hanh sé&
giup ta c6 nhiing kinh nghiém dé thiét ké,nguqc lai van hanh la budc thtr nghiém
lai xem thiét ké c6 tot hay khong.

- Mudn van hanh tt phai ndm viing tinh than cua ban thiét k& Phai can cir
vao cac qui trinh qui pham dé dé ra cac qui dinh cu thé trong van hanh.

2. Nguyén tic van hanh
- Khi bat diu cung cip dién
+Pong cac cau dao cach ly cua dudng diy vao tram.
+ Péng dao cach ly cta thiét bi chong sét.
+Dong dao cach ly phan doan thanh cai cao ap va ha ap.
+Dong may cit cao ap cua duong day vao tram.
+Dong cau dao sau do dong may cit ciia may bién ap.
+ Dong may cat ha 4p clia may bién 4 ap.
+Poéng may cit cia cat duong day v€ cac phan xuong.
- Khi ngirng cung cap dién
+ Cit may cat ctia cac dudng day vé cac phan xudng.
+ Cat may cat phia ha ap cua may bién ap.
+ Cit may cat sau do cat cau dao cach ly phia cao 4p ctia may bién ap.
+ Cat may cat sau d6 cit cau dao cach ly cua duong day vao tram.
- Pong may bién ap vao van hanh.
+ Péng may cat sau d6 dong cau dao cach ly phia cao 4p ciia may bién ap
dua vao van hanh.
+Dong may cét phia ha ap cua may bién ap.
+ Cat may cat sau do cét cau dao cach ly phia cao 4p ctia may bién ap.
- Kiém tra dinh ky
+ Kiém tra mau sic cta dau cach dién va kiém tra do cao ctia mire dau.
+ Kiém tra st d& thanh gop.
+ Kiém tra chiéu sang.
+ Kiém tra phuong tién phong chay chita chdy va bao ho lao dong.
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CHU'ONG V TiNH TOAN VE PIEN
I Tinh tén thdt cong sudt dworng ddy

1 Tinh ton thit cong suit dirong huynh thic khang 15kVA

Sam =11.73KVA , I=10m = 0.01Km

Chon day M-35 ¢0 ro=0.54Q/km , xo= 0.336Q/km

Tong tro day dan  Z=R +JX = ro*| + xo *| = 0.54*0.01 +J 0.336*0.01

o ’ = 0.0054 + J0.00336

Ton that cong suat tac dung
AP= $2*R *10°/U? = 11.732* 0.0054*10° / 152 = 0.0000033KW
Ton that cong suat phan khang
AQ=S>*X*10° /U2 = 11.732* 0.00336*10° / 152 = 0.000002KW

Ta c6 cong suét ton hao tai tai : AS= AP+ JAQ

AS =0.0000033 + J0.000002

2 Tinh ton thit cong suit dwong ham nghi 22KVA

Sam =11.73KVA , 1=120m = 0.12Km
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Chon day M-35 ¢0 ro=0.54Q/km , xo0= 0.336Q0/km
Tong tro ddy dan Z =R +JX = ro*l + xo *I = 0.54*0.12 +J 0.336*0.12
o , = 0.0648 + J0.04032
Ton that cong suat tac dung
AP= S$2*R *10° /U2 = 11.732* 0.0648*10° / 222 = 0.0000184KW
Tén that cong suat phan khang
AQ=82* X *10°/U2 = 11.732* 0.04032*10° / 222 = 0.00001146KW

Ta c6 cong suét ton hao tai tai : AS= AP+ JAQ

AS =0.0000184 +J0.00001146
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II Tinh tén thdt dién dp trén dwong ddy

1 Pwong diay huynh thiac khang 15kV
Chondaydin M-35¢c0 ro= 0.54Q , Xo=0.336Q
| =10m =0,01km, p=62.832kW , Q = 6.9677KVAr
AU =P *R [ Uam + Q*X /U am
= P* [o*l/ Uam + Q* Xo*l / Udm

= 62.832*%0.54*0.01/15 + 6.9677*0.336*0.01/15 = 0.0241kv

2 Pwong day ham nghi 22kV
Chon ddy dan A-95¢6 , ro= 0.54Q , Xo = 0.336Q
| =120m =0,12km, p=62.832kW , Q = 6.9677KVAr
AU =P *R / Udm + Q*X /U dm
= P* ro*l/ Uam + Q* Xo*I / Udm

= 62.832*0.54*0.12/22+ 6.9677*0.336*0.12/22 = 0.1978kv

III Tinh tén thdt dién ndng trén dwong ddy
1 Buong day huynh thuc khang 15kV
C61=10m = 0.01km , chon didy M —35 c6 r0 =0.54Q , x0 =
0.336Q , S =11.73KVA ,cosp = 0.75, Tmax = 4000(h)
C =10 3(d/kwh)
Ta co Rai=ro* | =0.54*0.01 = 0.0054Q
Tir Tmax = 4000(h) ta tinh dwoc tri sé
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z = (0.124 + 10 “**40000)*8760 = 2405.285(h)
Ton thit cong suit 16n nhit trén duong diy

APa1 = $12* Ra1/U2am = 11.732%0.0054*1073/152
= 0.0000033kw

To6n that dién nang 1 nam trén duong day
AAr = APa* z =0.0000033*2405.285 = 0.00793kwh
Gia tién ton that dién nang trén dudng day
Yaa= AAar*C = 0.00793*10% = 7.93(d)
2 Puong day ham nghi 22kV

C61=120m = 0.12km , chgn ddy M —35 ¢6 r0 = 0.54Q ,

x0 =0.336Q2, S =11.73KVA ,cos¢ = 0.75 , Tmax = 4000(h)

C =10 3(d/kwh)
Tf:l €O Rai=ro* | = 0.54*0.12 = 0.0648Q

Tir Tmax = 4000(h) ta tinh dworc tri s6
z = (0.124 + 10 “*40000)*8760 = 2405.285(h)

Ton that cong suat 16n nhat trén duwong diy
APa1= S12* Ra1/U2am = 11.732%0.0648*10°%/222
7 ’ = 0.0000184kw
Ton that dién nang 1 ndm trén duong day
AAr = APa* z =0.0000184*2405.285 = 0.04425kwh
Gi4 tién ton that dién nang trén dudng day

Yaa= AAx*C = 0.04425%10° = 44.25(d)
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ChwongVI. LU’A CHON CAC PHAN TU’ TRONG HE THONG
CUNG CAP PIEN

A. KHAI NIEM

- H¢ thong dién bao gom céc thiét bi dién (phan tir) dugc mic v6i nhau theo mot
nguyén tic chit ché tao nén mot co cau ddng bo va hoan chinh. MG&i thiét bi dién can
duoc lya chon ding dé thuc hién tdt chire nang trong so dd cap dién va lam cho hé
thng cung cip dién van hanh dam bao cac chi tiéu k¥ thuét, kinh té va an toan.

- Lyra chon cac phan tir trong hé thong cung cap dién 1a lya chon céc thiét bi nhu: khi
cu dién, st cach dién, day dan va cac bo phan dan dién khac.

- Trong diéu kién van hanh, ching ta c6 thé Iya chon theo mot trong ba trudng hop
Sau:

I. Ché @6 lam viéc lau dai.
Céc khi cu dién, st cach dién va cac bd phan dan dién khac s& 1am viéc tin cdy néu
chung dugc chon theo dung dién ap va dong dién dinh muec.

II. Ché d6 qua tai.
Dong dién qua cac khi cu dién va cac bd phan dan dién khac 16n hon so véi dong
dién dinh murc.
Su lam viéc tin cay cua cac thiét bi dua trén nhiing quy dinh vé gia tri dién ap va
dong dién va thoi gian gidi han cho phép.
Pbi voi mot sb thiét bi c6 thé cho phép qua tai dén 140% so véi gia tri dién ap
dinh muc va dong dién dinh muec.

I11. Ché do ngan mach.

Trong trudng hop ngin mach, cac khi cu dién va cac bo phan dan dién khac van
dam bao su lam viéc tin cdy neu trong qua trinh lya chon chung c6 cac thong sb theo
dung diéu kién 6n dinh dong va 6n dinh nhiét.

Khi xay ra ngén mach, dé han ché tac hai cia né thi can phai nhanh chong cit bo
bd phan hu hong ra khoi mang dién.

B. Nhiing diéu kién chung dé lya chon thiét bi.
I. Chon khi cu dién va cac bo phan dan dién theo diéu kién 1am viéc 1au dai.

1. Chon theo dién 4p dinh miec.

- Dién 4p cua khi cu dién dugc ghi trén nhan may phu hop voi1 do cach di¢n cua
no.

- Mit khac, cac khi cu dién duoc thiét ké, ché tao c6 du trit do bén vé dién nén
cho phép chiing ta 1am viéc lau dai khong han ché voi dién ap cao hon dién &p dinh
muc cta khi cu dién tir 10% dén 15% goi la dién ap cuc dai,

- bidu kién lua chon khi cu dién:

Udmkep > Udmm
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Trong do:
Uam xcp: dién 4p dinh mte cua khi cu dién.

Udm m: dién ap dinh mirc cia mang di¢n.

2. Chon theo dong dinh muc.
- Dong dinh muc cua khi cu di¢n la dong dién di qua khi cu dién trong thoi gian
khong han ché vé6i nhiét d6 moi trudng xung quanh 1a dinh miec.
- Khi d6, nhiét d6 débt néng cac bo phan cua khi cy dién khong vuot qua tri s6 cho
phep lau dai.
- Chon khi cu dién theo diéu kién dong dién dong dién dinh mirc s€ bao dam cho céc
bd phan cua khi cu dién khong bi dét nong giy nguy hiém trong tinh trang lam viéc
lau dai dinh mtec.
Diéu kién:
I Iv max < Idm KCDb
- Dong dién lam viéc cuc dai cia cac mach dugce tinh nhu sau:
+ Pudng day lam viéc song song: tinh khi cit bét mot day.
+ Mach may bién ap: tinh kha nang qua tai ciia n6 (140%).
+ Puong day cép khong co6 du trit: tinh kha nang qua tai cia no.
+ Thanh gop nha may dién , tram bién ap, cac thanh dan phan doan va mach ndi khi
cu dién: tinh trong diéu kién van hanh 1a xau nhat.
+ May phat dién: tinh bang 105% dong dién dinh mirc.
Céc khi cu dién duogc ché tao v6i nhiét do dinh muac ciia moi trudng 1a 35 d6 C. Néu
nhiét d6 moi truong xung quanh 18 [xq thi phai hi€éu chinh dong dién cho phép.
lcp = ldm ked *VOcp - O©xq /Ocp + Oxq
C. Lua chon thiét b dién & mang cao ap.
I. Lya chon may cat dién dién ap cao hon 1000V.
- May cat 1a mot thiét bi dong cat dong dién phu tai va cat dong dién ngan mach.
- Piéu kién:

Dién 4p dinh mic: UdmMC > Udm
Dong dién dinh mirc: lammc > lcs
Dong cit dién dinh miec: lamest >IN
Cong suat cit dinh murc: Sdmcit > SN
Dong dién ngin mach xung kich lam > Ixk

II. Lwa chon day dan-day cap
1. Lya chon va kiém tra ddy dan-ddy cép theo diéu kién phéat nong.
I max <k. ICp
I max: dong dong dién 1am viéc cuc dai cua day dan.
lcp: dong dién cho phép tmg véi day dan.
2. Lya chon day d?m-déyNCép theo ton that dién ap cho phep.
-Xac dinh tiét di¢n day dan theo mat d¢ dong dién khong doi.
AU =AU’ + AU”
Cho Xo tinh dugc AU”
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AU” = XO*ZQm * Im/ Udm hay AU” = XO*ZC]m *im/ Udm

Ma AU’ =AU - AU”
Pm= \/3*Im *Um*COS(pm
AU’ =AU’0a + AU’ab
= \3*I1 *Ur*cosq1/ yF1+ V3*I2 *U2*cosqz / yF2
Theo dinh nghia mat d¢ dong dién: J =1/F
Theo diéu kién mat d6 dong dién : J=I1/F1=l2/ F2
Do d6 : AU’ = V3*(m*cosq1 + m2*cosa)/ y
J=v* AU’ / V3*( l1* cosq1 + I2* cos@2)
Tir d6 xéc dinh tiét dién day dan : Fi=11/J, F2= 12/
D. Lua chon thiét bi dién & mang ha ap.

I. Lwa chon CB

CB 1a khi cy dién dung dé tu dong ngat mach dé bao vé ngan mach, qua tai, sut ap.
CB phai thoa méan nhiing yéu cau sau:
Ché d6 lam viéc dinh muc 1a ché do lam viéc lau dai.
CB ngét duoc tri sb dong dién ng:fm mach lon.
Thoi gian ngat bé
Chon CB theo céc diéu kién sau:
Diéu kién dién ap Udmeb >
Piéu kién dong dién Iameb > Icb
Kha ning cit cua CB ixkch >
Trong d6 : ixk = kxk * IN

Kxk=1.3

IN= 400/ V3* \r2 + X2

I.Lwa chon cau chi
Céu chi dung dé bao vé ngan mach
Cau chi phai c6 cac tinh chat sau:
Dic tinh Ampe-gidy phai thip hon dic tinh tai
Lam viéc c6 chon loc.
Lam viéc on dinh.
C6 kha niang ngit dong ngin mach 16n.
Tranh duoc tac dong mé may cua dong co

Dién 4p dinh muc,kv Udmee > U dmm
D(‘)ng dlén,A Idmee > Iceb
Cong suit cit dinh mrc, MVA Sdmecc > S”
Dong dién cat dinh mirc,KA Lamcit > I»

III. Lwa chon ciu dao
Cau dao 1a khi cu dién dong ngit mach dién ha ap
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biéu kién lya chon cau dao:
Diéu kién dién ap Udmceo > Udmm

biéu kién dong dién ldm co > liam viéc max

IV.Lwa chon cong tic to
Cong tic to 1a khi cu dién dong ngit cac phu tai c6 cong suat 16n, c6 kha dap hd

quang.
bicu kién Iya chon cong tac to:

Diéu kién dién ap Udm ct1 > Ulam viee
Diéu kién dong dién lam c1T > ham viee

VII PHAN TiNH TOAN LU’A CHON KHi CU PIEN

1CHON CAP CAO AP CHO NHA E
+ Phia 22KV

Lua chon theo mat d6 dong kinh té
lam = Pam/ V3*Udm * cosp = 62.832/V3%22%0.77 = 2.14A
Suyra: lvmex = lam* Kt = 2.14*0.95 = 2.033A
Chon Ji=3.1suyraF=: lwmax/ Jk = 2.033/3.1 = 0.655 mm?
Chon loai day 16i déng co S = Imm?
+ Phia 15KV
Lua chon theo mat d§ dong kinh té

lam = Pam / V3*Udm * cose = 62.832/V3*15%0.77 =2.77A
Suyra: lvmax = lam* Kt = 2.77*0.95 = 2.6315A
Chon Jkk=3.1suyraF=: lvmax/ Jk = 2.6315/3.1 = 0.8488 mm?
Chon loai day 16i ddng co S = Imm?
2 CHON DAY DAN TU TRAM BIEN AP VAO NHA E

Lra chon theo mat 6 dong kinh té
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lam = Pam/ V3*Uam * cosp = 28254/ V3*380%0.77 = 55.75A
Suyra: lvmax = lam* Kt = 55.75%0.95 = 52.9625A
Chon Jkk=3.1suyraF =: lvmax/ Jk = 52.9625/3.1 = 17.08 mm?2

Chon loai day 16i déng co S = 22mm?

3 Chon day dan cho timg thiét bi
Ap dung cong thic : I > DIivmax / Ki*K2*K3
Trong do6 : K1 1a hé sé diéu chinh nhiét cjé theo‘ moi truong chon K1=0.84
K2 1a h¢ s6 diéu chinh thei s6 cap gan nhau chon K2 = 0.96

K3 14 hé s6 diéu chinh theo anh huéng ctia dat chon Ka= 1

livmax = lam * Kt voi Kt = 0.95 13 hé s6 diéu chinh khi dit thanh din ndm

ngang
STT | THIET | SO lém | hvmax | lcp Ki TIET
BI LUONG |(A) | A A HIEU | DIEN
DAY | (mm?)
1 May 7 142 |1.353 |1.678 | VCm 2x0.5
lanh 4
2 May 16 0.97 10927 |1.15 VCnm 2x0.5
tinh 6
3 May in 3 3.02 [1.0086 | 1.25 VCnm 2x0.5
4 May n 1 1.11 |1.058 |1.31 VCm 2x05
nong 4
5 May 1 2.68 | 254 3.324 | VCm 2x0.75
photo 1
6
dcdm | 32 0.67 | 0.636 |0.789 | VCnm 2x05
7 Quat 8 0.90 | 0.86 1.07 VCm 2x05
tran 9
8 Pén 14 0.30 | 0.2878 | 0.357 | VCm 2x0.5
don 3
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9 Dén 14 0.58 [0.557 [0.69 [VCnm 2x0.5
doi 6
10 TONG 9.2274 | 11.618

4 CHON CONG TAC BPEN LAU 1 NHA E
+ phong tai chinh ké toan
| = Pa/U*cosp*n = 80/220%0.6%0.8 =0.75A

Véi  u=220v
la = lam = 0.75A

Chon laim=0.75*3 =2.25A  vay ta chon cong tic 3A
+ Van phong dang uy cong doan
| = Pa/ U*cosp*n = 160/220%0.6*0.8 =1.51A

Véi u=220v
la = lam = 1.51A

Chon Iam=1.51*3 =4.53A vay ta chon cong tic 5A
+ Phong dao tao
| = Pa/ U*cosp*n = 160/220*0.62*0.8 = 1.46A

Véi  u=220v
la = lam = 1.46A

Chon lam=1.46*3 =4.38A viy ta chon cong tic 5A

+ Phong gido duc dai cuong

| = Pa/U*cosp*n =320/220*%0.62*0.8 =2.93A

Voi u=220v
la = lam = 2.93A

Chon Iam=2.93*3 =8.79A viy ta chon cong tic 9A

+ Phong khoa hoc cong nghé va hop tac quéc té
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| = Pa/U*cosp*n =320/220*%0.62*0.8 =2.93A

V61  u=220v
la = lam = 2.93A

Chon lam=2.93*3 =8.79A vay ta chon cong tic 9A
+ Phong pho hi¢u truong hanh chinh
| = Pa/U*cosp*n = 160/220%0.62*0.8 = 1.46A

Voi u=220v
la = lam = 1.46A

Chon Ism=1.46%3 = 4.38A  vay ta chon cong tic 5A
+ Phong v¢€ sinh
| = Pa/U*cosp*n = 80/220%0.6%0.8 =0.75A

Véi  u=220v
la = lam = 0.75A

Chon Iam=0.75%3 =2.25A  viy ta chon cong tic 3A
+ Hanh lang
| = Pa/U*cosp*n = 240/220*%0.6*0.8 =2.27A

Voi u=220v
la = lam = 2.27A

Chon Iam=2.27*3 = 6.81A vay ta chon cong tic 7A

+ Cau thang
Cau thangl |= Pa/U%*cosp*n = 80/220%0.62%0.8 =0.73A

Voi u=220v
la = lam = 0.73A

Chon Iam=0.73*3 =22A viy ta chon cong tic 3A

Cau thang2 1= Pda/U*cosp*n = 80/220%0.62*0.8 =0.73A
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V61  u=220v
la = lam =0.73A

Chon Iam=0.73*3 =2.2A vay ta chon cong tic 3A
5 Chon cong tic quat
+ phong tai chinh ké toan
| = Pa/U*cosp = 130/220*0.65 =0.9A

Voi u=220v
la = lam = 0.9A

Chon laim=0.9*3 =2.7A  vay ta chon cong tic 3A

+ Van phong dang uy cong doan

| = Pda/U*cose = 130/220*0.65 =0.9A

Véi  u=220v
la = lam = 0.9A

Chon Iam=0.9%3 =2.7A  vay ta chon cong tic 3A

+ Phong dao tao

| = Pa/U*cosp = 130/220*0.65 =0.9A

Voi u=220v
la = lam = 0.9A

Chon Iam=0.9%3 =2.7A  vAy ta chon cong tic 3A
+ Phong gido duc dai cuong
| = Pa/U*cosep = 260/ 220*0.65 =1.81A

Véi u=220v
la = lam = 1.81A

Chon Iam=1.81*3 =5.43A viy ta chon cong tic 6A

+ Phong khoa hoc cong nghé va hop tac qubc té
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| = Pa/U*cosp = 260/220*0.65 = 1.81A

Véi  u=220v
la = lam = 1.81A

Chon lam=1.81*3 =5.43A vay ta chon cong tic 6A

+ Phong pho hi¢u truong hanh chinh

| = Pa/U*cosp = 130/220*0.65 =0.9A

Véi  u=220v
la = lam = 0.9A

Chon laim=0.9*3 =2.7A  vay ta chon cong tic 3A
6 Chon CB cho lau 1 nha E
+ phong tai chinh ké toan
| = Pa/\3* U*cosp = 4828 / V3*380*0.75 = 9.78A
Chon CB 10A
+ Vian phong dang uy cong doan
| = Pa/\3* U*cosp = 1950 / V3*380%0.75 = 3.95A
Chon CB 6A
+ Phong dao tao
| = Pa/ V3* U*cosp = 1950 / V3*380%0.75 = 3.95A
Chon CB 6A
+ Phong giao duc dai cuong
| = Pa/3* U*cosp = 8550 / V3*380%0.75 = 17.32A

Chon CB 20A

+ Phong khoa hoc cong nghé va hop tac qudc té
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| = Pa/3* U*cosp = 5306/ V3*380%*0.75 = 10.75A
Chon CB 16A
+ Phong pho hiéu trudng hanh chinh

| =Pa/\3* U*cosp = 2950 /V3*380%0.75 = 5.97A

Chon CB 6A

7 Chon cau chi lau 1 nha E

+ phong tai chinh ké toan
Chiéu sang : Ies = Pa/ U*cosp = 210/220%0.8 = 1.2A
Pong lyc : Iai = Pa/V3* U*cosp = 4828 / V3*380%0.75 = 9.78A
lec = les + lai - 1.2+9.78= 11 A Chon ciu chi 16A

+ Van phong dang uy cong doan
Chiéu sang : Ies = Pda/ U*cosp = 290/220%0.8 = 1.64 A
Pong luc I = Pa/ V3*U*cosp = 1950 / V3*380%0.75 = 3.95A
lec = les + a1 = 1.64 +3.95=6A  chon cau chi 6A

+ Phong dao tao
Chiéu sang : Ies = Pa/U*cosp = 290 /220%0.8 = 1.64 A
Pong luc : Ia = Pa/V3* U*cosp = 1950 / V3*380*0.75 = 3.95A

lec = les + lai = 1.64 +3.95=6A  chon ciu chi 6A

+ Phong gido duc dai cuong
Chiéu sang : Ies =Pda/U*cosg = 580/220%0.8= 3.3 A

Pong luc  : Ia = Pd/V3* U*cosp = 8550 / V3*380%0.75 = 17.32A
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lec = les + lai = 3.3+ 17.32 = 20.62A chon cau chi 25A
+ Phong khoa hoc cong nghé va hop tac qudc té
Chiéu sang : Ies = Pda/ U*cosp = 580/220%0.8 = 3.3 A
Pong luc  : Ia = Pda /3 ¥*U*cose = 5306 / V3*380%0.75 = 10.75A
lec = les + lai = 3.3+ 10.75A = 14.05A  chon cdu chi 16
+ Phong pho hi€u truong hanh chinh
Chi€u sang : Ies = Pd/ U*cose
= 290/220*0.8= 1.64 A

Pong luc  : Ia = Pa /3 *U*cose
=2950 / V3*380*0.75 = 5.97A

lec = les + lat = 1.64 +5.97= 7.61A  chon cau chi 10
+ Phong v¢ sinh
Chiéu sang : Ies =Pa/U*cosp = 80/220*0.8 = 0.45 A
Chon cau chi 6A
+ Hanh lang
Chiéu sang : Ies = Pa/U*cosp = 240/220%0.8= 1.3 A
Chon ciu chi 6A
+ Cau thang
Cau thangl: Chiéu sang : Ies = Pda/ U*coso
= 80/220%0.8=0.45 A
Chon cau chi 6A

Céu thang? : Chiéu sang : Ies = Pd / U*coso
=80/220*0.8=0.45A

Chon cau chi 6A
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CHU'ONG VII. NANG CAO HE SO CONG SUAT

A. LY THYUYET

I. Khai niém
1. Hg 50 cong sudt tirc thoi. 7
- La hé s6 cong suat tai mdt thoit di€ém nao d6 ma do dugce nho cong cu do cos @
hodc nho cac dai lugng do khéc.

P
CoSp=——
Jaul
2. H¢ s0 cong suat trung binh.
- La hé s0 cos ¢ trung binh trong mt khoang thoi gian nao do, nhu: mét thang, mot

nam, nhi€u nam.

Qu

tp
3.. Heé sb cong suit ty nhién.
- Lahé s6 cos @ trung binh cho ca na,8 khi khong c6 thiét bi bu. Pugc ding lam cin
ctr dé tinh todn nang cao hé sd cong suat va bu cong suat phan khang,
II. Cac bién phap nang cao hé s6 cong suét ty nhién.
1. Thay thé dong co khong dong bd 1am viéc non tai bang dong co c6 cong suat
nho.

COS ¢ 1H=C0S arctg

Khi dong co khong dong bd lam viée tiéu thu lwong cong suét phan khang
bang:
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Q= Qo+ ( Qum - Qo)* Kt

Trong do:
Qo: cong suit phan khang luc dong co 1am viéc non tai.
Qum: cong suit phan khang luc dong co lam viéc dinh murc
Kot: hé sO phu tai
Thudng thi cong suit Qg = (60 — 70) % Qum

Hé s6 cong sudt duogce tinh theo cong thirc:
P 1
CoSp=—=

S _ 2
Jl{Qo +(Qu Qo)kpt}
P..k

am"* pt

2. Giam dién ap cia nhirng dong co lam vi¢c non tai.
Cong suat phan khang ma dong co khong dong bo tiéu thy dugc tinh theo cong thire:
2
Q= kU— f*V
7
Trong do:
k: hang sb
4+ hé sb dan tir.
V: thé tich mach tr.
Do d6, néu ta giam U thi Q giam di rd rét 1am cho cos ¢ giam.
Trong thyuc té, nguoi ta con dung cac phuong phép khac dé giam dién ap khi dong co lam
viéc non tai nhu:
- P6i nbi day quén stato tir A —> Y
- Thay dbi cach dau day.
- Giam dién ap bang may bién ap.
Ngoai ra ngudi ta con dung cac phuong phéap khac dé nang cao hé sb cong suat:
- Thay d6i va cai tién quy trinh cong nghé dé cac thiét bi dién lam viéc & ché d hop
ky nhét.
- Han ché dong co chay khong tai.
- Dung dong co dong bo thay thé dong co khong dong bo.
- Néang cao chat lugng sira chita dong co.
- Thay thé nhitng may bién ap lam viéc non tai bang nhiing may bién ap c6 dung
lugng bé hon.

I1I. Y nghia.
- Hé s6 cos @ 1a mot chi tiéu dé danh gia xi nghiép sir dung dién c6 hop 1y va tiét kiém hay
khong.
- Nang cao hé s cong suit 1a mot trong nhiing bién phap quan trong dé tiét kiém dién ning.
- Nhitng thiét b tiéu thu cong suat phan khang:

+ Pong co khong dong bo tidu thu khoang 60 — 65%.

+ May bién ap tiéu thu khoang 20 — 25%.
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+ Duong day trén khong tiéu thu khoang 10%.
- Cong suit phan khang 13 cong suat tir hoatrong cac may dién xoay chiéu va né khong sinh
ra cong.

Ta co:

@ =arctg E
Q

-Heé s6 cong suat cos ¢ nang cao s& dua dén nhimg hiéu qua:
+ Giam ton thit cong suat trong mang dién.
Tén that cong suat:
P?+
PP+Q% o

2

AP = :—R+Q2R APp, + AP,
u? u?

Khi giam cong suat phan khang truyén tai trén dudng diy= AP(Q) giam theo = giam

dugc cong suét tac dung
+ Giam ton that dién ap trong mang dién.

Tén thét dién ap:
AU =PRG—QX =E+%—X =AU 5, + AU
u

Khi giam cong suat phan khang trén dudng diy =1 ting 1én=> ting kha ning truyén tai
cua duong day.

III. Phwong phap bu cong suit phan khang dé nang cao hé s6 cong suat.
1. Xéac dinh dung lugng bu.
Dung luong bu dugce xac dinh theo cong thuc sau:
Qbu=P(tgpi-tgp2)a KVA
Trong do:
P: phu tai tinh toan cta hg tiéu thu dién kW
@ 1: goc ing v6i hé sd cong suat trung binh cos ¢ 1 trude khi bu.
@ 2 gbc tmg véi hé s6 cong suét trung binh cos ¢, mudn dat dugc sau khi
bu.
a (=0.9+1): hé sd xét téi kha ning nang cao cos¢ bang nhitng phuong
phap khong doi hoi thiét bi bu.
Déi v6i ho dung dién thi dung lwong bui ¢ thé xac dinh theo quan diém t6i wru sau:
Do bu cong suét phan khang nén co thé tiét kiém duoc mot lvuong cong suét tac
dung:
APyt = Kie*Qpu — Koo *Qou = Qou™ (Kit - Kou)
Trong do:
Kpy: sudt ton thit cong suét tac dung trong thiét bi bu

Dung luong bu ti wu tmg véi A P — Max Ia:

UZ
Qbutmuu Q' A kbl‘J

Vay ta co:
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k..
Qbu i wu=Q [1— buJ
Ky

2. Cac phuong phap diéu chinh dung lugng bu.

- Piéu chinh dung luong bu theo nguyén tic dién ap: néu dién ap ctia mang sut xudng dudi
dinh marc thi dong thém tu vao va nguoc lai. Phuong phap nay nang cao duoc hé sb cong
suét va 6n dinh dién 4p cho mang,

- Piéu chinh tr dong dung luong bu theo nguyén tic thoi gian dua vao su bién doi cua
taitrong mot ngdy dém ma dong thémhay cat bét tu ra. Phuong phéap nay ap dung khi do thi
phu tai twong ddi 6n dinh va ngudi van hanh phai ndm vimg do thi do.

- Piéu chinh tu dong dung luong bu theo dong dién phu tai, duoc dung trong trudng hop
phu tai bién d6i dot ngot. Khi dong dién ting thi dong thém tu va nguoc lai.

- Piéu chinh ty dong dung lugng bu theo hudng di cua cong sut phan khang, thuong dugc
dung khi tram bién ap & cudi duong diy va xa ngudn. Néu cong sudt phan khang chay tir
nguon dén phu tai thi dong them tu vao va nguoc lai.

IV. Phan phdi dung lwong bu.
1. Phan phéi dung luong bu trong mang hinh tia. )
Trong mang hinh tia c6 n nhanh , tong dung lugng cong suat phan khang 1a Qpy

Q Qn

\
b

Q1 Q2 Qn
Qbir Qo2 Qbin

To6n that cong suat tac dung do cong suat phan khang gay ra:

AP - (Q Qbul) 1+ (Q Qbuz) 2+ ) (Q Qbun)
U 2 U 2 U 2 n

= *(Qoor + Quaz + ... + Qpun

Dung lugng bu ti wu cho cac nhanh:

Q_Qbfj Rtd

1

le]l = Q1 -
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Qbuz = Qz - < _',Qbu Rtd
le,m n_Q_QbU Rtd

2. Phéan phdi dung lugng bu trong mang phan nhéanh.

QQni Qoz 1 Q2 2 Qs 3 Qu 4

Q1 ry QL . Qs 13 Qs 14

Dung lugng bu tai nhanh thtr n dugc xac dinh theo cong thirc sau:

Q _ Q _ Q(n—l)n _Qbud‘n
bu, n

Trong do:
Qn: phu tai phan khang cua nhanh thtr n.
Q(n-1)n: phu tai phan khang chay trén duong day.
Qbu n: dung luong bu tai diém n.
Rtd n: dién tré tuong duong clia mang ké tir diém n tré vé sau.

Rtd,

V. Van hanh tu dién.

1. Tu dién.

Tu dién 4p thép thuong dugc ché tao thanh tu ba pha ndi hinh tam giac. Tu dién cao
ap thuong dugc ché tao thanh tu dién mot pha va ching dugc ghép thanh hinh tam giac.
Thuong thi ¢6 cu chi bao vé riéng cho timg pha. Thiét bj ding cat cho nhém ty nay cé thé
12 may cét co kém theo cau chi

2. Van hanh tu dién.

- Tu phai dit noi cao rao, it bui, khong dé chay nd va khong c6 khi an mon.

- Tu dién ap cao phai dugc dit trong phong riéng va cé bién phap chdng chay né.

- Piéu kién nhiét do: phai giit cho nhiét do khong khi xung quanh tu khong vuot qua
35°C.

- Piéu kién dién ap: gilr ap trén cuc cua tu dién khong vuot qué 110% dién &p dinh
mtrc.

V Tinh bu cong suat cose cho nha E
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Cho COS@1=10,75, COS@2= 0.93, Pit= 8.5183KVAr
Bai lam
COS@1=0,75 suyra tgo1 = 0.8819

COS@2= 0.93 suyra tg 2= 0.3952
Dung luong bu : Qbu = Pt ™ (tg @1 - tg @2 )
= 8.5183 * (0.8819 — 0.3952) = 4.1458KVA

Tinh bu cong suét cose cho 1aul nha E
+ phong tai chinh ké toan
+ Chon Ksd=0.1
N =15 may , Pmax= 750w ,Pmax/2=375W
P=5.308kW
C6 2 may > Pmax/2 # 375
P1= 1228 = 1.228KW
N1= 2 may
No=N1/N= 2/15 =0.1333
Po=P1/P=1.228/5.038 = 0.2437kw ta chon PO =0.25
Tra bang Nhg*= 0.8
Nhg= Nhg* *N=0.8*15=12
Vay s thiét bi dung dién hiéu qua chon 12

Vi Nhg =12
Ksd = 0.1

Ta chon Kmax = 2.24
Knc = Kmax * Ksd =2.24 * 0.1 = 0.224

Pit = Knc *} Pdmi = 0.224*5.038 = 1.1285kv
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Dung luong bu : Qby = Pt ™ (tg @1 - tg @2 )
=1.1285* (0.8819 — 0.3952) = 0.5492kva

+ van phong dang uy cong doan

+ Chon Ksd=0.1
N =10 may , Pmax= 750w ,Pmax/2=375W
P=2.240kW
C6 1 may > Pmax/2 # 375
P1= 750 = 0.750KW
N1=1 may
No=N1/N= 1/10=0.1
Po=P1/P=0.75/2.240 = 0.3348kw ta chon PO = 0.3348
Tra bang Nhg*= 0.61
Nhq= Nhg* *N=0.61*10= 6.1
Vay s6 thiét bj dung dién hi¢u qua chon 6

Véi Nhg =6
Ksd =0.1

Ta chon Kmax = 3.04
Knc = Kmax * Ksd = 3.04 * 0.1 = 0.304

Ptt = Knc *} Pdmi = 0.304*2.240 = 0.68kv

Dung lugng bu : Qbu = Pt ™ (tg @1 - tg @2 )
=0.68* (0.8819 — 0.3952) = 0.33kva

+ phong dao tao

+ Chon Ksd=0.1
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N =8 may , Pmax= 750w ,Pmax/2=375W
P=2.240kW
C6 1 may > Pmax/2 # 375
N1i=1 méy
P1= 750 = 0.750KW
No=N1/N= 1/8 =0.125
Po=P1/P=0.750/2.240 = 0.3348kw ta chon PO = 0.3348
Tra bang Nhg*= 0.62
Nhq= Nhg* * N =0.62*8 = 4.96
Vay s6 thiét bi dung dién hi¢u qua chon 5

Véi Nhg=5
Ksd =0.1

Ta chon Kmax = 3.23
Knc = Kmax * Ksd = 3.23 * 0.1 = 0.323

Ptt = Knc *} Pdmi = 0.323*2.240 = 0.723kv

Dung lugng bu : Qbu = Pt ™ (tg @1 - tg @2 )
=0.723* (0.8819 — 0.3952) = 0.3518kva

+ phong gido duc dai cuong

+ Chon Ksd=0.1
N =24 may , Pmax= 1500w ,Pmax/2=750W
P=19.130 kW
C6 2 may > Pmax/2 # 750
P1=3000 = 3KW
N1= 2 may

No=N1/N= 2/24 =0.083
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Po=P1/P= 3/9.130 = 0.328 kw ta chon PO = 0.328
Tra bang Nhg*= 0.51
Nhg= Nhg* * N =0.51 * 24 = 12.24
Viy sb thiét bi dung dién hiéu qua chon 12

V&i Nhg=12
Ksd = 0.1

Ta chon Kmax = 2.24
Knc = Kmax * Ksd =2.24 * 0.1 = 0.224

Pit = Kne *3 Pdmi =0.224*9.130 = 2.045kv

Dung lugng b : Qbu = Pt ™ (tg @1 - tg @2 )
= 2.045* (0.8819 — 0.3952) = 0.9953 kva

+ phong khoa hoc cong nghé va hop tac quoc té

+ Chon Ksd=0.1
N =19 may , Pmax= 750w ,Pmax/2=375W
P=5.886kW
C6 3 may > Pmax/2 # 375
P1= 3506 = 3.506KW
N1= 7 may
No=N1/N= 7/19 =0.368
Po=P1/P=3.506/5.886 = 0.6kw ta chon PO = 0.6
Tra bang Nhg*= 0.7
Nhg= Nhg* * N =0.7*19=13.3
Vay s6 thiét bi dung dién hi¢u qua chon 14

Vi Nhg =12
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Ksd =0.1
Ta chon Kmax = 2.1
Knc =Kmax * Ksd=2.1*0.1=0.21

Pit = Kne * Pami =0.21*5.886 = 1.236kv

Dung lugng bu : Qbu = Pt ™ (tg @1 - tg @2 )
=1.236* (0.8819 — 0.3952) = 0.6kva

+ phong pho hi¢u truéng hanh chinh
+ Chon Ksd=0.1
N =10 may , Pmax= 750w ,Pmax/2=375W
P=3.240kW
C6 3 may > Pmax/2 # 375
P1=1750 = 1.750KW
N1= 3 may
No=N1/N= 3/10 =0.3
Po=P1/P=1.750/3.240 = 0.54kw ta chon PO = 0.55
Tra bang Nhg*= 0.73
Nhg= Nhg* *N=0.73*10=7.3
Vay s6 thiét bj dung dién hi¢u qua chon 7

VéiNhg=7
Ksd =0.1

Ta chon Kmax = 2.88
Knc = Kmax * Ksd =2.88 * 0.1 = 0.288

Ptt = Knc *3 Pami = 0.288*3.240 = 0.933 kv

Dung lugng bu : Qbu = Pet™ (tg @1 - tg @2 )
=0.933* (0.8819 — 0.3952) = 0.454kva
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Chwong VIII. NOI PAT CHONG SET
L. Quda dién dp khi quyén va hién twong sét.

1. Khai niém vé hién twong sét.

- Sét 1a hién tugng phong dién trong khi quyén gitra cic ddm mdy va dat hay giita cac dam
mAay mang dién tich trai dau,

- Trudc khi c6 sy phong dién cia sét, da c6 su phan chia va tich iy rat manh dién tich
trong cac dam may going do tac dung cia cac ludng khi nong thdi boc 1én va hoi nude
trong cac dam may.

- Phan dudi cac dam may thuong mang dién tich 4m. Cac dam may cing v6i dat hinh thanh
cac tu dién méy-dét. Cuong d6 dién trudong cua chung tang dan 1€n, khi cuong do dién
truong dat khoang 28-30 kV/cm? thi khong khi bi ion hoa va bét diu dan dién.

- Qua trinh hinh thanh tia lira dién c6 kém theo tiéng nd goi 14 sam.

- Chiéu dai trung binh cta sét khoang tir 3-5 km, phan 16n chiéu dai ctia chung phat trién
trong cac ddm may giong.

2. Cac giai doan cua sét.
Qua trinh sét chia lam 4 giai doan:
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- Giai doan 1: phong tia tién dao:

+ T nhiing ddm may gidng, xut hién mot day sang md kéo dai timg dot gian doan phong
vé phia mit dat v6i van tdc trung binh khoang 10°-10°m/s.

+ Thoi gian cua tia tién dao moi dgt kéo dai khoang 1 i s va dai them trung binh khoang
vai chuc mét.

+ Thoi gian tam nglmg phét trién gitta hai dot lién tiép khoang 30-90 .

Giai doan 2: tia tién dao dén gan mit dat, hinh thanh khu vuc ion hoa manh liét.

Dudi tac dung cua dién trudng tao nén boi dién tich ciia nhiing dam may gidng va dién tich
trong tia tién dao, hinh thanh sy tap trung dién tich trai dau gitra mat dat vai phia dudi
nhiing ddm may giong.

Giai doan 3: phong dién nguoc (phong dién chu yéu).

Khi dong tién dao phat trién dén mat dat hay cac vat dan dién nbi dét, cac dién tich duong
cua dat di chuyén c6 hudng tir dit theo dong tién dao véi toe d6 16n (1,5.10- 1,5.10%m/s),
chay Ién va trung hoa céac di¢n tich am cua tia tién dao.

Su phoéng dién chu yéu duoc dac trung bdi dong dién 16n qua chd sét danh goi la dong dién
sét va su 16c manh liét cia dong phong dién.

Khong khi trong dong phong dién duoc nung néng dén nhiét d6 khoang 10000°C va gidn
nd rat nhanh tao thanh song 4m thanh.

Giai doan 4: phong dién chu yéu két thiic.

Két thuc su di chuyén cia cac dién tich tir nhimng dam may phong dién va su 16¢ sang dan
dan bién mat.

3. Tinh chét chon loc cta vi tri sét danh trén bé mat va twng dung cua cac
tinh chat do.

O giai doan 1, duong di cua tia tién dao khong phu thudc vao tinh trang ctia mat dat va cac
vat thé ¢ trén mat dat, nd gan nhu hudng thang vé phia mit dat.

Khi tia tién dao con cach mat dat mot khoang céch goi la d6 cao dinh hudng thi méi théy
1d dan anh huong cua su tip trung dién tich & mat dat va cac vat nho khoi mat dat ddi véi
hudng phat trién tiép tuc cua tia tién dao.

Tia tién dao phat trién theo huéng c6 cudng do dién trudong 16n nhit nén vi tri sét danh co
tinh chon loc.

Trong k¥ thuat, nguoi ta da lgi dung tinh chon loc vi tri danh cua sét dé bao vé chéng sét
cho cac cong trinh bang cach dung kim thu sét hodc day thu sét bang kim loai dwoc ndi dat,
dit cao hon cong trinh cin bao vé nham thu hut sét danh vao chung ma khong dénh vao
cong trinh.

4. Nguyén ly corona

Nguyén 1y coro na 1a hién tuong day dan bang kim loai nhon duogc ndi dat dit trong khu
vuc ¢6 dién truong manh s cé hién tugng cac dién rich bi bure ra ngoai khong gian tir diém
nhon cta day din kim loai duoc nbi dat. Trong qué trinh tich liiy cac dién tich c¢6 su phan
cuc khac nhau, cuong d dién truong ludén dugc gia tdng hinh thanh xung quanh ddm may.
Khi Gradient dién thé & mot diém bat ky dat t&i gid tri toi han vé tinh chat cach dién cua
khong khi (v6i ap luc khi quyén khoang 3. 103V/m2), ¢ do6 xay ra sy danh xuyén hay sét tién
dao.

Nhoém thue hién: Chi Thanh — Van Khoe



[PE CUONG CHUONG TRIiNH PAI HQC]

II. Néi ddt chéng sét.

1. Khai niém.
N6i dat co 3 chire nang: ndi dat 1am viéc, ndi dat chéng sét, nbi dat an toan.
Trang bi n6i dat bao gom céc dién cuc va day dan ndi dat. Day ndi dat dung dé ndi lién cac
bd phan dugc ndi dit véi cac dién cuc.
Trong ndi dit bao vé thi dién ap trén vo thiét bi so vai dat:
Ud = |d-Rd

Trong do:

l4: dong dién ngén mach mét pha cham dat.

Rg: dién tré ni dat.
Khi ngudi cham thiét bi c¢6 dién ap, dong dién nhay chay qua ngudi dugc xac dinh:

Vi dién tré ctia nguoi coi nhu méc song song voi dién tro ndi dat, nén dong dién chay trong
dat:

Id - I at |ng
Néu thuc hién ndi dit sao choR4 = Rng thi Ing = 14, ta c6 thé coi Id ~=I'4

R
~_d
:IngN |
ng

Nhu vay, khi thyuc hién t6t ndi dat, dién tré ndi dat di nho dé c6 thé dam bao dong dién
chay qua nguoi nho va khong géy nguy hiém dén tinh mang,
Khi c6 trang bi ndi dét, dong dién ngan mach theo duong day dan nbi dat xudng céac dién
cuc va chay tan vao trong dat.
Mit dat tai chd dit dién cuc co dién thé 10n nhét, cang xa dién cuc dién thé giam dan va
bang 0 khi ¢ xa dién cyc tir 15-20m.
Néu bo qua dién tré cua day ndi dat, thi dién tré ndi dat duoc xac dinh:
R, = U—d

I

Trong do:
Uq: dién ap cua trang bi ndi dat di véi dat.

bién ap tiép xuc duoc xac dinh:
Uy =9, -0
@, dién thé 16n nhat tai diém dat cuc ndi dat.
@ : dién ap trén mat dat tai vi tri ngudi dung.
Dién 4p budce duoc xac dinh: U, = ¢, — 9,
bién ap budce va dién ap tiép xuc phai pém trong gioi han cho phép. Dé thda mian dicu nay,
nguoi ta tién hanh bo tri ludi noi dat dé tao sy can bang thé va tan nhanh dong dién vao dat.
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2. Tinh toan trang bi néi dat.
a) Cach thuc hién ndi dét.
N6i dat co 2 loai: ndi dit ty nhién va ndi dit nhan tao,
- N6i dat ti nhién 1a str dung cac 6ng nudchay cac éng bang kim loai khac dat trong dat,
cac két cdu kim loai hodc cong trinh nha xudng ¢ ndi dét.
- N6i dat nhén tao thuong duogc thuc hién béng coc thép, 6ng thép, thanh thép dep chon sau
xubng dat sao cho dau trén ctia chiing cach mat dat tir 0,5 — 0,7m.
- D6i v6i ludi trén 1000V cd dong cham dat bé yéu cau:
+ Khi dung trang bi nbi dat chungcho ca dién ap trén va dudi 1000V:

Ry< 125

d
+ Khi dung riéng trang bi ndi dat cho céc thiét bi c6 dién ap trén 1000V:

Ry< 250

I a

Trong do:

125 va 250: dién 4p 16n nhat cho phép cta trang bi ndi dat.

l4: dong dién cham dat mot pha.
Déi v6i mang dién ap dudi 1000V, dién tro ndi dat trong tai mdi thoi diém khong duoc 16n
hon 4 Q)
N&i dat 13p lai cua daytrung tinh trong mang 380/220V phai c6 dién tr¢ khong qua 10€Q2.
bién tro cua hé thong nbi dat chong sét khong vuot qua 300).
Dién tro suat ctia dat phy thudc vao thanh phan, mat do, d6 Am va nhiét d cua dat:

Cét 7.10* Q.cm
Cat 1an dat 3.10* Q.cm
Dt sét 1.10* Q.cm
Dbét vuon, rudng 0,4.10* Q.cm
bit bun 0,2.10* Q.cm

Khong st dung ndi dat an toan chung voi hé thong ndi dat chong sét.

III Tinh chéng sét cho nha E va tram bién ap

1 Tinh chong sét cho nha E

Nha E ¢6 chiéu dai la 42m , chiéu rong 14 9,6m , hx =13m , ha=8m,
) h=hx + ha=13 + 8 =21m, do chiéu cao nha E < 30m nén ta chon p = 1(sach
cung cap dién pham vén thanh trang 104)

rx= ha *1.6 /’1 + hxh=8*1.6/1+13/21 =7.9m
D0 rong nho nhat cia pham vi bao vé¢
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2bx=4rx *ha -a/l1ldha- a=4*7.9*7*8-10/14*8-10=17.25m

Suyrabx = 8.625m

Do cao 16n nhét duge bao vé

Ho=h-a/7p =21 —10/7*1 =19.57m

Véirx=7.9m , va bé rong ciia phan xudng 13 9,6m va chiéu dai 13 42m ta chi can
chon 5 ¢cot thu sét 1a du cac cot bd tri theo chiéu dai cta phan xudng

2 Tinh chéng sét cho tram bién ap

Tram bién ap nha co chiéu‘cao l1a hx = 5m,rdng Sm, dai Sm,chon ha = 5m )
H=hx + ha=5+ 5 =10m, do chiéu cao nha E < 30m nén ta chon p = 1(sach cung cap dién
pham vén thanh trang 104)

rx= ha *1.6 /’l +hxh=5%*1.6/1+5/10 =5.333mm
D0 rong nhé nhat ctia pham vi bao vé

2bx =4rx *7ha -a/14ha- a=4*5333*7 *5-9/14*5-9 =12.092m

Suyrabx = 6.046m

Do cao 16n nhét duge bao vé

Ho =h-a/7p=10-9/7*1 =8.714m

Véi rx=5.333m , va bé rong cla tram bién ap la 5m va chiéu dai 1a 5m ta chi can
chon 1 cot thu sét 1 du cac cot bd tri theo chiéu dai cua tram bién ap.

II Tinh néi ddt cho nha E va tram bién dp

1 Tinh né6i dat cho nha E
Chon loai dét sét co po = 1*1074Qcm, chon 29 coc chiu dai mdi cocl= 2.5m=
250cm, deoc = 1.6cm,kmax = 1.2,khoang cach tir coc nay dén coc kia 1a Sm , chon thanh thép
tron chon sau 0.7m goc 60x60x25,duong kinh thép tron d=1.5¢m,

T=0.7+25/2=1.95m =195cm
Dién tro khuéch tan cia mot coc
Ric = 0.366% po* kmac( Ig*2*1/d + 1/21g(4*t +1 /4%t — 1))
= 0.366*1*10"4*1.2*(Ig2*250/1.6 + 1/2lg(4*195 + 250/4*195 — 250))
= 46.364Q
Chon hé théng coc nha E 1a 20 coc5thanh2 diy khoang cach gitta cac coc 1a 5m,
nc=0.68, nt=0.56
Dién trd khuéch tan cua 20 coc
Re= Ric/ n*nc = 46.364/20*%0.68 = 3.409Q
Dién tré khuéch tan cia thanh ngang
R’ng = 0.366* po * kmax*In(I? /dt) = 0.366*1*10"4*1.2*In(250%/0.8*195) = 16.7568Q2
Rng=R'ng/ nt=16.7568 / 0.56 = 29.922Q

bién tro no611 d9a6tl cua3 he65 thobngl

Nhoém thue hién: Chi Thanh — Van Khoe



[PE CUONG CHUONG TRIiNH PAI HQC]

Rnd = Rc* Rng/ Re + Rng = 3.409%29.922 /3.409+ 29.922 = 3.0603Q

2 Tinh néi dit tram bién ap

Chon loai dat sét c6 po = 1*10"4Qcm, chQI} 4 coc chiéu dai mdi cocl=2.5m= 250cm,dcoc =
1.6cm,kmax=1.2,khoang cach tir coc nay dén coc kia la Sm , chon thanh thép tron chon sau
0.7m goc 60x60x25,duong kinh thép tron d=1.5¢m,

T=07+ 2.5{2 =1.95m = 195cm
Pién tré khuéch tan cua mot coc
Ric = 0.366% po* kmaxc( 1g*2*1/d + 1/21g(4*t +1 /4*t — 1))
= 0.366*1*10"4*1.2*(Ig2*250/1.6 + 1/2lg(4*195 + 250/4*195 — 250))
=46.364Q
Chon hé théng coc nha E 1a 4 coc5thanh2 day khoang cach gitra cac coc 1a Sm, I)c
=0.83, nt=0.87 ’
Pién tré khuéch tan ctia 4 coc
Re= Ric/ n*l:)c = 46.364/4*0.83 = 13.965Q
bién tré khuéch tan cua thanh ngang
R’ng = 0.366* po * kmax*In(I2 /dt) = 0.366*1*10"4*1.2*In(250%/0.8*195) = 16.7568Q
Rng=R'ng/ yt=16.7568 / 0.87 = 19.26Q

bién tréd no6il d9a6tl cua3 he65 thobngl
Rnd =Rc* Rng/ Re + Rng=13.965%19.26 /13.965+ 19.26 = 8.0952Q
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Chwong IX. KY THUAT CHIEU SANG

I. Khadi niém.

- Chiéu sang dong vai tro hét sirc quang trong trong doi sdng sinh hoat ciing nhu trong san
sudt cong nghiép. Néu thiéu anh sang s& gdy hai cho mat, hai strc khoe, lam giam ning suét
lao dong, ... Ddc biét co nhing cong viéc khong thé tién hanh duoc néu thiéu 4nh sang
hodc anh sang khong that (khong giéng anh sang ban ngay) nhu bo phan kiém tra chat
lugng may, bo phan pha ché hoa chit, bd phén nhuém mau,

- C6 nhiéu cach phan loai cac hinh thirc chiéu sang:

+ Can ctr vao doi tuong: chiéu sang dan dung (nha ¢, khach san, truong hoc, ...) va
chiéu sang cong nghiép (nha xuong, kho, ...)

+ Can ctr vao muc dich chiéu sang: chiéu sang chung (phong khach, hoi truong, nha
hang, phan xudng, ...); chiéu sang cuc bd (ban 1am viéc, chi tiét can gia cong, ...); chiéu
sang su ¢o (16i thoat hiém ¢ khu vic dong ngudi).

+ chiéu sang trong nha, chiéu sang ngoai troi, chiéu sang trang tri, chiéu sang bao
Ve, ...

- Moi hinh thirc chiéu sang c6 yéu cau riéng, dic diém riéng, nén cach sir dung dén va
phuong phép tinh todn ciing khac nhau.

II. Cac dai lwong co’ ban ctia chiéu sdang.
1. Quang thong (¢ ): 1a cong suat phat sang, duoc danh gia bang cam giacvdi mat thudng
clia nguoi c6 thé hip thy duoc luong birc xa.

¢ =1 1.d(p) = 4r.l
Bon vi quang thong la lumen (Im), 1a quang thong do mot ngudn sang, diém c6 cuong do
lcadéla (cd) phat diéu trong mot goc khoi 1 steradian (sr).

2. Cuong d6 sang (I): 1a mat d6 phan b6 khong gian
Pon vi do cudong dd anh ang: candéla (cd)

Cuong do sang ciia mot sO nguodn sang:

Ngon nén 0,8cd (theo moi hudng)
Dén soi ddt 40w/220v 35cd  (theo moi hudng)
Dén soi dét 300w/220v 400cd (theo moi hudng)
Dén soi d6t 300w/220v ¢6 bd phan xa 1.500cd (¢ gifra chum tia)
beén iot kim loai 2kW 14.800cd (theo moi hudng)
Dén iot kim loai 2kW c6 bd phan xa 250.000cd (¢ gitra chum tia)

3.D6 choi (B hodc L): 1a mét d6 phan bd cudng do sang trén bé mit theo mot phwong cho
trudce.

Pon vi do d6 choi: cd/m? 1a do chéi cua mot mat phing c6 dién tich la 1m? ¢6 cuong do
sang 13 1cd theo phuong thing goc v6i ngudn sang.

4. D6 roi (E) 1a mat d6 phan bd quang thong trén bé mat duogc chiéu sang
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Pon vi do d6 roi: ny 1a d6 roi khi quang thong phan bb dong déu 11m chiéu sang vudng goc
1én mot mat phiang dién tich 1m?

)
S
Nhu vay:
1
1 |m Icd

n, 1m? 1m?
5. Do trung (M): 1a mat d6 phan bd quang thong trén bé mat do mot mat khac phat ra,
Pon vi do trung 1m/m? 1a d6 trung ciia mot ngudn hinh cu c6 dién tich mit ngoai 1m? phat
ra quang théng cau 11m phan bd diéu theo moi phuong M = g
6. Tién nghi nhin.
Mot sO dac diém sinh 1y cua su nhin: ‘ i ’
- Kha nang phan biét cua mat nguoi: dugc xac dinh bang goc (do bang phit) ma mat nguoi
c6 thé phan biét duoc 2 diém hodc 2 vach gan nhau

Lo B Lf

- B¢ twong phan: dinh nghia do twong phan: C =
Lo,’ Ls: d6 choi cia Vvé.t nhin va nén d3t vat ’ f )

Mat nguoi chi co6 thé phan biét dugc & mirc chiéu sang vira di néu ¢> 0,01

IIITinh toan chiéu sang cho lau 1 nha E

1 Tinh chiéu sang chung

Chiéu dai ciia nha E 1aul 1a a = 42m,chiéu rong 1a b = 9.6m,chiéu cao 1a h = 3m,dién tich
s =403.2m

Mau son tran nha mau trang vay h¢ s6 phan xa Pwin = 0.75, hé s phan xa ctua tuong nha

Ptuong = 0.45(xanh sang), san nha bang ghach h¢ s6 phan xa Piv = 0.2(huéng dan d6 an thiét
ké cung cap dién cua truong DPAI HOC BACH KHOA TPHCM)

Dj)i vGinha E léq 11a van phong lam viécChon d¢ roi theo yéu cau Etc = 200(Ix) (huéng
dan do an thiét ké cung cap dién cua truong DAl HOC BACH KHOA TPHCM)

Chon bong den trang ‘Eréng universelloai Tm = 4000k, Ra =76, Pa= 36w , ®a=2500(Im)
(hudng dan do an thiét ké cung cap dién cua truong DAl HOC BACH KHOA TPHCM)

Chon bo dén profil paralume laque .cap E co hiéu suét 13 118 , Ldocmax = 1.4htt = 3.08 ,
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Ldocngang = 2htt = 4.4 (huéng dan dd 4n thiét ké cung cp dién cua trudng DAI HOC
BACH KHOA TPHCM)

Phéan bo cac dén cach tran h” = Om,bé mat lam viéc 0.8m,chiéu cao dén treo so v&i bé mit
lam viéc htt = 2.2m,

Chi sb dja diém K = a.b/htt*(a+b) = 3.55 chon k = 4
Tinh hé s6 bu D = 1/81*82 = 1/1.25*0.5 = 1.6
J=h"/h"+ht =0

Hé s6 sir dungu=0.59 * I = 0.59

Quang thong tong D téng = Etc * S* D/U = 200 * 403.2 *0.8/0.59 = 218684.74(Im)

Sé6bodenla N ovoden = D tong/ (Deacbong/1bs) = 218684.47 / (3450/2) = 63.38
Chon Nbo den = 64

Kiém tra sai s6 quang thong : A®% = N vboden *  (Dcacbong/1b0) - D téng / D tong
=(64 * 3450/1 — 218684.74) / 218684 = 0.00967

Do roi trung binh trén bé mat lam viée Etb = Nos den * (Dcac bong/1b6 ) *U/SD
= 64 * (3450/ 0.59)/403.2* 1.6 = 202

Chon tiét dién day cho dén
Pd= 64 * 36 =2304W

[=Pd/U*cosp =2304 /220 * 0.8 = 13.09A
Chon day d6i mém xoan VCm c06 tiét dién 2x1.5 c6 dong dién cho phép 1a 16A

2 Tinh chiéu sang su ¢
Péi voinha E 1a van phong lam viéc ta sir dung dén thoat hiém khi c6 su ¢d EXIT YD-

808M ID6001 c6 cong suat 1a 1.8W .ta str dung 3dén su cd,ta dat dén & 2cau thang mdi bén
1 den.¢ gitra hanh lang ta su dung 1 dén nita.khoang cach gifra cac dén la 12m
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