Chuong 1
Nhitng van dé chung vé khi cu dién cao ap

81.1.Khai niém chung
§1.2.Diéu kién 1am viéc va yéu cau ddi véi khi cu dién cao ap
1.Diéu kién lam viée

+Moi truong 1am viée: ngoai troi hodc trong nha

+Nhiét d6 méi trudng : 35°

+ Nhiét d6 ¢ Viét nam lay khoang 40°—55° C

+Yéu té dién

+Yéu to co

+ Céac yéu t6 lam viéc dic biét
2.Yéu cau

+ Lam viéc 6n dinh, tudi tho cao

+ On dinh nhiét

+ Co6 kha nang chiu qua dién ap, khong vuot qua dién ap thu

+ On dinh chéc chan véi khi hau cho trudc

+ Két cAu nho, chi tiét don gian, sir dung céc chi tiét tiéu chuan

+Hiéu qua kinh té cao

= Thir nghiém khi cy dién vé:

+ Co khi

+ Cach dién (thir v6i cac nguon dién va thir véi xung dién ap)

+ Thur nghiém do tang nhiét

+ Thtr 46 6n dinh véi nhirng thao tac co ban

+ Thir chiu nhié¢t d0 moi truong

+ Thir diéu kién 1am viéc(Thir dong dién ct, thir dong dién 1am viéc,
thur dong ngén mach, thir cho cac ché do van hanh bat vudc phai thir cho ché
do ngan han)

+ Thir cit voi dong dién nho

+ Thir dung luong cat
§1.3.Su phat nong cta thanh dan
§1.4.Luc dién dong trong khi cu dién cao ap
§1.5. Cach dién trong Khi cu dién cao ap
1. Vatlidu :

+ Rén : Bakelit, composit

+ Long: dau bién ap

+ Khi : tu nhién, nén dén 30 atm, khi SFq
2.Tinh toan cach dién

Uim=>Ume >Ups = Smin
Chuong 2
Dic tinh co ban va Iy luin co ban cia may ngit cao ap
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§2.1. Khai ni¢m chung
- Chtic nang ciia may ngat : 1a khi cu dién cao ap dung dong cit mach
dién cao ap & diéu kién lam viéc binh thuong va ty dong dong cat
mach dién khi c6 su cd

Dao cach ly (cat

— . <
sau may ngat)

May
cat

l

- Thuc hién déng cit mach dién bang thao tic mo tiép diém gom:
+ 1 tiép diém tinh
+ 1 tiép diém dong
Khi déng: dung co cau truyén dong (tao luc dong ) hodc dung
hé thong 10 xo dong
Khi ngat: dung 16 xo ngat
-Dap ho quang:
+ Dau bién 4p : - may cat nhiéu dau: ngat nhd dau duoc hd quang dét
néng— bot khi chtra H, din nhiét tét — 1am ngudi
- may cat it dau(con dung): dau cha yéu dung dé 1am
nguoi
-Khong khi nén
+ Khi tu nhién dugc lo tap chat — nén téi p = 15 = 28 atm
+ Khi ngit thdi vao hd quang va hd quang thoi vao

Sng

A Vthép
P thép

v

H &iuu h
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+ 3 loai : - khéng c6 dao cach ly kem
- €0 dao cach ly kém
- may ngat khong khi chén: sau khi dép tat hd quang thi bat
dau thoi
- Khi nén SFg (110 KV thi dimg)
* Pac tinh :
- 36 dan dién gip 5 1an khong khi
A

SFe

Khong
khi

i Khi quyén

v

lat 2 at P

- d06 bén dién cao gap 3 1an khong khi cung 4p suét, bang dau bién ap &
2atm

- Thuong lam (5-9) atm

- ¢6 kha nang tai hop dé trd lai trang thai ban dau

- hao 1%/nam

- khong cam trong cong nghiép

- cap dién ap (5-800) KV, dong 1én dén 80 KA

*Chan khong : Dac tinh :

- 6 chan khong (10 — 10®) atm

-bién 4p 100 KV/mm

-Chi ché tao dién ap <72 KV, néu 16n hon thi hoi bdo hoa sé tao thanh cau
nbi gitra 2 tiép diém

A Ehd

232
KV h

v
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* Chét ran tu sinh khi :
- Thuy tinh hitu co
- Phip do
- Dung dé dong cat U< 15 KV & 1< 600 A
- Phai thay budng dap sau thoi gian sir dung
* Khi ty nhién (dién tir)

-U<I5KV

-Chi dung cong suit cét nho
*Thoi gian ngit
+ t, = (015 *0,25)s —> May ngat tw dong cham
+ t, = (0,08 *015)s = May ngat tu dong binh thuong
+ t, <o0,08s —> May ngat tu dong nhanh
*Phan loai may ngat
-Theo moi trudng dap hd quang
-Theo cip dién ap : 3, 10, 15, 22, 36,52, 72,110,220,...,800(>1000)KV
-Theo tho1 gain tac dung
*Yéu cau
-Lam viéc tin cay
-Téc dong nhanh
-Kich thich nho, d& kiém tra, d& bao dudng,thay thé
-An toan khi ngit
-C6 kha nang dong lap lai:

Cat — sau 180s — dong lai — Cat (néu xay ra xu ¢b) (3 1an thi cat han)

a) Cac thong sb co ban ciia may ngat
- Ugn: 12 dién ap day ctia may ngat. Vi Uy, dit vao thoi gian vo han 6 trang
thai mé khong 1am mdy ngit hu hong
- l4m : 12 dong dién chay qua hé thong mach vong dan dién ciia may ngit ,
thoi gian v6 han ma khong lam hong may ngat do nhiét
- Lo nnier - 12 Imax chay qua mach vong dan dién trong 1 khoang thot gian nhat
dinh ma khong lam cho mach vong dan dién nong qua tri so cho phép
= lngam : 18 Imax ma may ngat o thé ngat duoc ma sau khi ngat khong bi hu

héng
ngdm B \/_U dm I
“tagae: 12 khoang thoi gian khi may ngat nhan tin hiéu ngat cho dén khi no
ngat khong hoan toan
-Nguon dién
b) Chon may ngat
-Xac dinh thong s phai tinh toan

ngdm
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-Chon két cdu va loai may ngit xoay chiéu
+ Sk
+ Chan khéng : < 72 KV
+ ft dau (220-110) KV
+ tu sinh khi (<72 KV)
+Dbi¢n tir (<72KV)
-Tinh cach dién:
+ Xac dinh vi tri
+ Xac dinh khoang cach cach dién : bé mat & phong dién qua moi truong
cach dién
-Tinh budng dap hd quang
-Chon va tinh toan bo truyén dong
-Thiét ké két cau
-M4y ngét cao ap 1 chiéu ding cho U = 100 KV véi cac loai :
+ Siéu cao ap : SF
+ Cao ap : it dau SFs
+Trung ap : it diu, SFs chan khong ty sinh khi, dién tir
-Quy udc : ... budng dap tuyét voi
... Rat tot
ot
Kém
§2.2. Cach tinh gan dtng thanh dan st dau vao

Om

{ N

Ucao = Fune — nhiét doc truc khong dang ké

Usnép — F,l(r,n — x¢ét phan bd doc truc

a) phan bo nhiét theo hudng
BT1: Biét I, , diéu kién toa nhiét —Xac dinh kich thudc thanh dan
BT2: Biét kich thudc thanh dan , diéu kién téa nhiét — 4y
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— Céch tinh :

- & ché d6 dai han sau d6 kiém tra lai & ché do ngén han
- mot $6 su ¢
60% — 1 pha cham dét
15-20% — 2 pha cham dat

20-15% — 2 pha cham nhau

5% — 3 pha cham dat
:|QHP§1K15,+1:

o -0

m 0

F: dién trd thanh dan

R.; Dién tré nhiét

S;: dién tich tda nhiét

O Viét nam lay 6, = 40° C

b) Theo doc truc
0
I |
) \/\/\\/M
Dau Khi

V -

400 800

§2.3. Tinh gan dung hé théng dan dién trong may ngat khong khi (khéng khi
nén, khi nén SFg)
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5:10°C

v

§2.4.Tinh tiép diém cta may ngat
1.Khai niém chung
-La quan trong nhat ctia may ngit
-Tiép diém lam viéc trong diéu kién phtc tap chiu hd quang trong qué trinh
dong ngat Chiu nhiét do cao ¢ chd tiép xtc va thuong xuyén hao mon
-Két cau tiép diém phai thoa man nhimg yéu cau sau:
+ Khi lam viéc dai han tiép diém khong dugc phat nong qua tri s6 cho
phép
+ Phai 6n dinh nhiét va dién dong

-Diéu kién cho trudc :
+Biét diéu kién va két cau cua hé thong tiép diém
+Tri s6 dong dién dinh muc
+Tri s6 dong dién xung kich t&i han
+Phai biét nhiét d phat nong vét liéu tiép diem
+X4c dinh sd lugng ,hinh dang, vat li¢u tiép diém,luc ép tiép diém
+Thiét ke 10 xo0 tiép xtic
2. Tinh tlep diém & ché do lam viéc dai han(I = I,,)
a) Dién tro tiép xuc

p Rtx

200°C 1000°C

v
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Rix phu thuoc vao vat liéu,Fy,, hinh thuc tlep xuc,nhiét do tlep xuc
-Néu tiép xuc tai nhiéu diém khéac nhau

= ,2 = 2 =
P Iy R Y nl R nP

nh n n

b) Tinhs lyc ép tiép diém

[TO ]_ IA 1/2
arccos -
T 4y

T°: Nhiét do xa chi tiét tiép xtic
T™: Nhiét do cho tiép xic
A : Hing s6 (= 2,42.10® (VI°K)?)

F , F
r= 1/;? trong do ¢ = —
To S

& 1a hé s6 chdéng dap nat
Suy ra cac cong thirc sau:

____
N
>
n
g
| S —

o
- _ 7{6 | ZA
td
A | T
16 arccos .
T
| 2pmd
u 6 -0 A
32 ( tx 0 )

3) Tinh tiép diém & ché d6 ngan mach

1, _j(

1L <

44
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Faq1 do ti€p xtic
Faq2 do mach vong dan dién

_'z
-

n

= (18’19)\/;I
= (1,4?1,77)\/;

(gan nguon)
(xa may phat)

ngdm

ngdm

2

| r N A A1 , (4 + R
Foy = k—' trong d6 kn; 1a hé so hinh dang ti€p diém

§2.5 Co ciu truyén dong 1
Pn: La mot bd phan quan trong ciia mach ngét, n6 dam bao kha nang dong
ngit theo yéu caulamf viéc cua tiép diém
Bai toan:

1) Biét hinh thic truyen dong, vat li¢u, hinh dang bo truyén dong, hanh
trinh tiép diém, van tc tiép diém dam bao su 1am viéc cua tiép diém
—xac dinh kich thudc (luc ngit) cua 1o xo

2) Biét hinh thirc truyén dong, vat liéu, hinh dang bo truyén dong,biét
leng — tim hanh trmh t1ep diém, van toc

1.Mot s6 loai co ciu truyén dong trong may cat

o

/1]

.2
—F Lo xo
> Y
1 nén dé
3 ngat

o
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Dong

7
o
:

— Pic tinh truyén dong : h = f(a) , dh/do

v

Ngit Dong

2.Céch tinh co cau truyén dong
- Xac dinh h = f(a)
+ Biét cong thirc giai — phtc tap
+ Xay dung quy tich chuyén dong — phuong phéap do thi
- Do co chu truyén dong co nhiéu chi tiét dat & cac vi tri khac nhau nén luc
tac dung vao co cdu ciing khac nhau
- T Quy d6i cac luc vé diém quy d6i (chon trung voi chuyén dong tiép
di€m)

|[F S
qt it

3 dn ,

[ M, =M,

+ Cac ll.I'C’: len’g’1 I:Ix,ng’ ,letd, ,Ftrluc: ,Faplu’c’ . qu’tinh’ ,Fms’
leng +th +Fap :,0 - I:Ix,ng : th - Fap
Tim dac tinh 10 xo ngat khi thiét ké
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dVv/dH

v

|
/N

Tuyén tinh |
h;;iye in \

) L

dH 2
— Phan > 0 : tinh 10 xo0 ngat

Phan < 0 : thiét ké 10 xo hodn xung

§2.6 Céc hién tuong xay ra trong qué trinh dong cat

1. PBién ap trén 2 tiép diém
a) Cat mach dién 1 pha
- C4c mach dién 1 chiéu

+Tai R,L
+ Tai RL
+ Tai C (it gap)
O % YA VA VA N
<+—>
L
Us U Ro
v
O

(Tinh dién ap ¢ ché d6 qua do u =0 — uy)
- Mach xoay chiéu

+ RLC

+ R,RL,RC,C,L(tinh tuong tu phﬁn trén)

b) Mach dién 3 pha
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Tai

2.Dong dién ngan mach
a) Dong xoay chiéu, 1 chiéu
b) Dong xoay chiéu, 3 pha
+ 1 pha cham dét
+ 2 pha cham dat
+Ca 3 pha cham dat
3.H6 quang dién
- Nguyén nhan phat sinh hd quang(ion héa) :
+ phat xa nguoi & bé mat
+ ion héa do va cham ¢ khu vyc than ho quang
+ ion héa do nhiét ¢ than hd quang
- Dap tat ho quang (phan ion hoéa) :
+ Khuéch tan
+Tai hop
— néu ion hoa > phan ion héa : hd quang chay
Néu ion héa < phan ion hoa : hd quang tit

- Uph, Ubd (Uct)
4. Qua trinh nhiét
- Phuong trinh can bang nhiét

Q, " Qu "Qu.
Quea do : + dan nhiét » &

dx s
+ téa nhi¢t S

- Trudong hop ng.‘fm mach : Tinh d6 6n dinh nhiét
- Lam viéc & ché do ng.’fm han 1ap lai
5.Lyc di¢n dong

- Tinh luc Fyq 6 céc vi tri cua mach vong dan dién

| = 2KA
a=200mm
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Tinh lyc dién dong tac dung Ién cac thanh

,
.
z
.
,
a a
/|
,
. a
,
’
,

Chuong 3
May ngit dau
§3.1. Khai niém chung
1. Nguyén ly lam viéc
- Khi tiép diém ngam trong dau mo ra thi hd quang xuét hién — d6t néng
dau — + 60% hoi dau(1)
+ 40% hat dau nho (2)
(1): 80% H,, con lai 1a cac khi khac — d6 dan nhiét cao — 1am nhiét do

khu vuc hd quang giam — dap tit ho quang

A
v

- Boc khi hoi kin , ¢6 ap suat 16n (1én 25atm) khi giai phong ra ngoai — dap
tat ho quang

- C6 su x40 tron dau — buéng dap hd quang tu théi

- Théi cudng birc : dung bom dau thdi vao hd quang — hiéu qua dap tét
nhung lai phire tap nén it dung

- Pi vai cac cong sudt cat 1on, boc khi 16n thi dau tiép xtic véi hd quang
thong qua hoti dau — viéc sinh khi t1ep theo khong thuc hién duoc — dap
khé
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- Pat 3 pha vao trong 1 hinh — ap suat tic dung 16n — can thanh binh day
— thuong dé 1 pha/ 1 binh voi dong 170kVA/ Ipha — dé khac phuc dung
budng dap hd quang lam bang vat liéu cach di¢n dé gan hd quang chay.Téc
dung: + Khoang cach gitra dau, hd quang gan
+ tao hudng thoi cua dau vao hd quang, gdm 2 loai : budng thdi doc va
budng dap thdi ngang
2. Phan loai
- May cit nhiéu dau
- May cit it dau
3. Thé tich hdn hop khi hoi va ning luong hd quang
Vt Bt At
V, : thé tich khi hoi
B : hé s tao thénh thé tich hoi dau tai T
B,~ B, BolaBta1200C
" 203
+ khong c6 budng dap hd quang
+ Budng dap don gian
+Buong dap ting cuong

4 Fng

600

v

§3.2 Thiét bi dap ho quang
I) Yéu cau:
- Khi don dién qua 0 thi Pyninei 16n nhat va toc d6 théi cta hoi dau 1a 16n nhét
- Khoang cach giita hd quang va dau 1a nho nhat
IT) Co s6 tinh thiét bi cia may ngit dau
- So dd ngit
+ 1 chd ngit
+ 2 chd ngit

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

+3 chd ngét‘ o q
- Trong so do 1 cho ngat : + Thoi tu dong 7
+ thoi cudng buc (thoi tir khe hep)

Chia lam 3 giai doan:
+ Ho quang chay trong boc khi hoi kin
+ Boc khi thoat ra ngoai (giai doan dap hé quang)
+ Dau sach tran vao budng dap hd quang
1. Trang thai hd quang chay trong boc khi hoi kin
p, =1 r._R:hingsb khi,y : ti trong

To o
d(v.¥)=Gd — 7Y =2
V[
t
[ a
P, = RT ==
Vt
t
JG‘dt T K,A,
0
t zgt
Jvddt :Hd T‘[Ptdt
0 0
Hg : van toc dau chay ra ngoai
Nén dang nhiét: p‘ =Poy =Ko =y g= P
g 1 0 0 0
t 70 B RT
2.Tinh trang khi hoi thoat ra ngoai
_BnT
P = $bd+a«.e T ta

tx0)

Trong d6: a = ——
BZ + 2
Btptuhqlng

V bdil
o F \ \ LA A 5 A ;
ma oy 1a toc d chay thuc té cua khi luu

F 1a tiét dién

3. Dau sach tran vao bl{éng dap ho6 quang
Khip =p, =7,% -z -thidau tran vao buong dap ho quang

V ban

P~ P,-®

t

£ 13 hé sd ngung tu dau
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ty = ti+t, voit, 1a thoi gian chay cua dau

Z
1 Z,

I1I. Tinh d6 bén dién trong may ngit dau
P, : + H6 quang chay trong boc khi nén
+ Ho quang chay trona qua trinh chay ra ngoai (cubi giai doan — tit )
+ Dau tran vao day budng dap hd quang
- Piéu kién dé ho quang khong bi chay lai
u ct = K m U mf
Ug : dién ap choc thing cua khoang trong giira 2 diém
K 14 hé s khong déu ctia Ug va Upnei(Us)
Uy = U Jo
Tt

T, ~ 300 ’K

U, : dién ap phong dién gitra 2 tiép diém tai T,
T Nhiét d6 thuc trong than tan du ctia hé quang

T =T e " *T

t bd mt *

T, =350 °"K

7 14 hang s6 thoi gian nhiét ciia hdn hop khi hoi

T 2
c.v. L I C.Y.rhq

C.G

T = =

K,S, 2T L 2K,
u, = a7. D (KV)
S : khoéng cach giita 2 tiép diém

= U, 37 s/"‘“’_ — 112 K,.U,

_ 1,57 . K, ~ 0,57
m K .
Ky : hé s6 tang bién do cua dién ap phuc hoi
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Ump : bi€n do cuc dai cta dién ap phuc hoi

K U 112 K, .U
m mp b d

Ug: gia tri dién ap day cua may ngét

045

T 37 p,S—

112K,

Thudng coi T {1 - e‘J 0
Thto p (n =17 3)

1 L
Thay t= —; ©=2.10 ‘ voi 1 = 5000 A
2.

T=4.10 * VOl 1 = 1000 A
Chuong 4

May ngit khong khi nén

84.1 Khai niém chung

- Nguyén tic dap: thoi 1 ludng khong khi co ap sudt cao (40 at) thuong
2627 at voi van toc 16n vao than ho quang.

- Thuong dit & nhiing noi ¢6 nhiéu may cat

- Ludn luén c6 2 qua trinh xay ra lién quan mat thiét

+ Khi dong hoc

+ Dlen ho quang tat,Ue, qué trinh Uph

- Cac yéu t6 anh huong den qua trinh ngat
a) p,v: Spg cong suit ngat

Snguén
A

6JOMVA

16ata

CuuDuongThanCong.com
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b) f; ting— dU/dt tang — S,
Pé giam fy mic cac Ry
Upnar khong sin
Upnaz €O SIN
Sng 1’: khong sin
2’ :¢cb sin

2’

v

v

¢) Khoang céch gitra 2 tiép diém
Gom 3 loai :
+ Khéng c¢6 dao cach ly tam
+ C0 dao cach ly
+ Cheén

A Sngu@m

v

Hia H

d) Hudng thdi

- Doc

- Ngang : tot hon, tuy nhién budng dap phtc tap hon — it dung
e) Tiét dién miéng 10 thoi
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S 16n cang t6t nhung luu luong khi ting

§4.2 Mot so loai két cau may ngit khong khi

§4.3 Thiét bi dap hd quang clia may ngat khong khi
a) Két cau (SGK)
b) Yéu ciu :
- Téc @6 ludng khong khi nén & miéng phoi cudi, nira chu ki phai dat vimax
(Vtn)
- Téc d6 ludng khong khi & miéng phoi khi 1 =1 phai dat dén mot gia tri
nao do
- P ¢ ving than hd quang tan du dat dén gid tri 1on c6 thé
§4.4 Qua trinh khi dong trong may ngat khong khi
Néu P/Py < 0,522 thi v — vy,

kK P

Van tdc : = l2g. —  (ml/s
; v, ST (m/s)

Luu luong :

o -up| 2 } 20 v (kgls)

<
S
|
N
«
|-
—
|13
~—
x‘\
-
~
3
~~
w
N

k 1 s6 mii doan nhiét (k = 1,4)

- X¢ét qua trinh chay tir binh chtra ¢6 Vi, — Vg
Po, Yo = const trong qua trinh chay (V rat 16n)
G.dt = v dY

Trong d6 Gs luong chay trong 1s

vy trong luong riéng cua khi
V/, thé tich binh nho

Po,Yo Pxq
Ykq

Pt
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- Thoi gian 1am day nho t = tygn +guei

. P
tousi KNI —-= 0,528
P

0

tiren khl —L < 0,528

- Cach tlnh

\Y;
t = n —
‘ kM. FY \RT, U kt1 J P, J

2.V,

duoi

“.F.\/Z.g.k.(k T1).R.T,
§4.5.Cach tinh khong khi chay trong xi lanh c6 hd quang chay
- Trong qua trinh chéy Po,Y0, To = const
Nhiét lugng do h6 quang sinh ra khong doi  trong sudt qua trinh chay va
duoc phan bd déu trong sudt chiéu dai cua dng thoi
- Qua trinh chay theo dinh luit dang nhiét

1 2
0
)
/*
AR
Po,Y0, To P1,y1, P2,v2,
T1,V1 T2,V

+PT trang théi : p.v = RrT

+PT Xung: -~ wvip = —av
g

- \Y 7. 1
+PT ndng luong : ¢@ =c dt *A—dv VOl A = —
g 427

A ;( M G
+Luu lugng khong d6i — = 2= = 22 = cong
F

Ttr 4 phuong trinh trén ta co :
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[ (o2
P, | * .
v, = |2g ———| [—1} :bf[—l VOl b = [
k_lYOL P, J P, 7,
N
vlf[ hq}
P,F
A
th - Umax hq
X < _ P,
Neéu: +0 <vy;< 70 m/sthi v, .
N,
N _ N
+70<v;<333m/sthi v, =333 ~110
F.p

§4.6 Cach danh gia gan dung hiéu qua cua buong dap ho quang
1) Thong sb cua khong khi nén va tiét dién 6ng thoi

trong 4o ° = Vi
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2) Can cu vao su tung do bén dién cia buong khi nén

F 14
1 =500 .— trong do :

ng
tu

Sw khoang cach dap hd quang t6i wu

F : tiét dién

3. Can cr vao qua trinh su bit kin miéng 15 thdi do than hd quang hay do
nhiét

- Bit kin do 4p suét tai hd quang qua 16n (do nhiét) hodc than hd quang

- Néu bi bit kin do nhiét

I ~53.P°F

ng

-Do than h6 quang

70,25 0,75

I, = 16,65.P, .F

60 - ==

Do nhiét
F (cm®)

v

8

— Cho tiét dién ctia miéng 15 thdi /su bit kin do than hd quang xay ra trudc
khi do nhiét

. e ~ Ao A 1 A . au
4.Danh gia theo toc d phuc ho1 cua do bén dién Y, - T

dt dt

au
=4.U tf

mph ph

dt
U, = bv,.t trong d6 vo 13 to d budng khi tai t = 0 (hd quang bat dau tit)
du

— > b,
dt

( Ut |

= — q hq

v, 300 100 s K,
\ Fp,
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v

V61 Kp 1a hé€ so hinh dang cua 6ng
ongthoi

S

ha

5
E= Uhq'lhq [ b1'Ka ]
P0 3bK o ~ 0,04 .U mph .fph

§4.7 Cac phan tir diéu khién bang hoi chi yéu
[.Co cau pittiong-ti€p diém

K

6

/
/¢/ - Lo xo luc
: T
/?/ | Tidp did
g iép diém
/’///' dong
U UL I He

Lo xo
hoan
Xung

[T, Tiépdiém tinh

Khi ngat khi thoi tac dung vao pittiong day tiép diém dong chuyén dong

1én, dong thoi tao ra ludng khi thoi hd quang
Ap luc tac dung 1én pittiong : Po(f,-f1)
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Lucphiateén: p_(f, " f)*F, *F ..
Khi 2 lyc trén bang nhau thi can bang
- Yéu cau : + Khi cac tiép diém bat dau tach roi nhau thi 4p suét khi nén
trong budng dap hd quang phai dat 1 gia tri nao d6 dé dam bao dap hd quang
va cach dién
+ Téc do tach diém phai dat gia tri cuc dai
+ Khi két hop pittonng véi hé thong dong dién thi két cdu dan dién phai dam
bao
I1.Van diéu khién bang hoi , binh chtra khong khi nén
Céc bd phan truyén dong bang hoi va khi nén
Chuong 5
May ngat SF6
§5.1 Khai niém chung
- GIS (Gas Insulated switchgear)
+ Dai dién ap 3+800 KV
+ Dong dién cat I, = 80KA
+ Chiém dai da trong may cat > 110 KV (85%)
- Dap ho quang bang khi nén SF6, ap suat t0i da hién nay la 8 atm
May trung ap 36KV khoang ap suat cua SF6 1a 2+3atm (tinh cho Ilc tac
dong ,tinh chua tach ,néu cat thi ap sut cac vung s¢ tang)
+ Khi SF6 khong bi mét ra ngoai — it ton hao

- Uy < 170 KV — ¢6 thé dat 3 pha ¢ chung 1 binh
- Ugm > 170 KV — 3 pha riéng 1€
Uu diém :
- B0 tin cdy cao
+ Trong luong thap
+ Chéc chan
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- An toan , chdng dugc dién ap tiép xtc
- Van hanh don gian , bao dudng d& , 1ap dat nhanh (do cong nghé ché tao
hién nay ché tao dugc may ngit SF6 thanh cac modul doc lap)
§5.2 Khi SF6 dung 1am méi truong dap hd quang

- Puoc dung dé dap tit hd quang va cach dién trong nhiéu thiét bj khac nhau
(céap, thanh dan)
1) Dong dién :
- D6 bén dién cao (= 3 1an so voi khong khi ciing ap suit )
- D6 dan nhiét cao (~ 5 1an so véi khong khi cung ap sudt)
- Khong trong danh muc céc loai chat cdm
- C6 kha nang tai hop sau khi ho quang phan hity dé tro lai trang thai ban
dau (giam 1% / nam)
- Nhiét d hoa long cao : + 13,1 at — 0°C

+7at— -20°C

+3,5at—-30°C

§5.3 Nguyén 1y dap ho quang

1) Nguyén 1y tu thoi
11— 1
L—] sl
I 3
////'
| e
> 4
6

1- Tiép diém tinh hd quang
2- Tiép diém dong
3- Miéng thoi
4- tiép diém dong lam viéc , xi lanh
5- Pittong
6- Tiép diém dong chiu hd quang
§5.4 Tinh d6 bén phuc hoi gifra cac tiép diém
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1) Céng thirc gan dung
( )

= - T
ubd ubds Ll e |

Trong d6 : Upgs la d0 bén dién & trang thai khi ¢ nhi¢t 4o thuong
t 1a khoang thoi gian tinh tir khi dong dién di qua 0
T : hang s6 thoi gian nhiét

d>12mm
Upd
A
25,4A
12,7A
4,8A
/ 2.1A

P (ata)

- Khoang cach giita 2 tiép diém
s=v t, ~t., — c0théxac dinh thoi gian theo cach tinh cua truyén

dong
2) Ap dung cho dong dién dién dung — 400A
u,, = 7,70 v (KV)
= cong thirc ¢ phan 1 va 2 dung cho Uy, < 22 KV
3) Tinh gan dung su ting ap suat do ho quang
a) Tinh ning luong hd quang

hq " hgmax *

t
th:IU [ sin @ tdt
0

b) Suat nang lugng
Qs

Q.

c) Mat do khi SF6

0= -2 (glem’)
RT
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i : mat do khi SF6
p : ap suat khi

R : hang s6 khi SF6 (R = 80,5cm*/K)
T : nhiét d6 tuyét dbi (° K)

A P (ata)

»
»

S (g/cm?)

Chuong 6
May ngit chan khong tu sinh khi dién tir
1.May ngat chan khong
-Uudiém: Ugyn <72 KV

A Ux

v

- Nguyén tic :

Dung mdi truong chan khong cao dé dép tit hd quang (khoang 100 KV/mm)
p= 10 ¥10 ‘at

- DO md tiép diém nho (35 KV ; 46 mé 6mm) — kich thudc nho ,cong suat

b truyén dong nho

- Xét cau tao cua budng dap hd quang

-Uu diém:
+ Kich thudc nho,khong gay chay nd
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+ tudi tho cao

+ Gan nhu khong can bao dudng

+ Thoi gian chay ho quang 15ms
I1.May ngit ty sinh khi
1) Khai quét : may ngét tu sinh khi c6 budng dip hd quang bang chit rin.
Duéi tac dung cua hd quang thi chit rin c6 kha ning sinh ra khi dé dap tat
hd quang

- Budng dap hd quang ¢ két ciu ranh thoi

- tuy thude két cAu cua c6 : + Két cAu thdi doc

+ két cAu thdi ngang

P

AN
AN

Doc Ngang

- Uu diém : + Khong dao cach ly (do d6 mo 16n)
+ cong sudt cat nho
+ Cat dong 600A, 24KV
+ Khi cét tao ra d6 mé dé nhin théy
+ Chét ran L thuong dung la : phip do, Uré,thuy tinh hitu co
- Pé dap tat duoc hd quang c6 hiéu qua thi nang luong can phai ¢6 luong
nang luong nhat dinh A — nhugc diém : sau 1 s6 1an dong cit nhat dinh pha
thay d6i budng dap hd quang

ATU ETE Dt
D; da Z h; hi N _ KU,
¢ dap tat ho quang thi k.U 1.~ A =1

h*"h
E,t

2) Két cau

I11.M4y ngat dién tir

1) Khai quat :

-Viéc dap hd quang trong moi trudng khong khi , hd quang duge dap tat
nhd budng dap hd quang (thudng dung kiéu dan dap) két hop cudn thdi tir
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- Chi dugc dung phu tai c6 I, U nhé : [ = 600A; U = 10KV
- Tri s6 dong cit co thé 16n
-B§ tao va truyén chuyén dong gé)m NCb
2) Cau tao
Chuong 7
Dao cach ly, dao ngin mach , thiét bj chong sét, khang dién
§7.1 Dao cach ly (Disconnected)
I. Khai quét
- La khi cu dién dung dé dong cit cac mach dién cao ap khong tai hodc tai
rat nho, thuong két hop voi may ngét hodc cau chi cao ap
- Két cau cua dao cach ly, don gian , ré tién
- Thiét ké : chon kiéu truyén dong, Ry, kich thudc thanh dan
I1.Két cau cach ly
§7.2 Dao ngan mach
I.Khai quat
- DUNg dé ndi dat cac thanh phan mang dién hodc tao ra dong ngin mach dé
lam viéc céc thiét bi bao vé
- Khi dong 3 pha qua tai chua 16n , may ngat chua lam viéc thi dung dao
ngan mach — dong qua may ngat 16n
- Trang thai lam viéc nguoc voi dao cach ly
- Dao ngan mach c6 tiép diém nam trong mdi truong khi SF6 (dé ting kha
ning dong cat khong tai)
- Két cau don gian
IT) Két cdu

#%

F

Kiéu chém

§7.3 Thiét bi chdng sét (lighning Anester)
I. Khai quét
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- La Khi cu dién dung dé bao vé hé théng dién hodc cac thiét bi trong h¢
thdng dién khoi bi anh hudng khi sét danh
- Dic diém khi U< KU, thi téng tré ciia chong sét bang oo
IT) Két cdu
§7.4 Khang dién
I) Khéi quat :
- Cong dung : Han ché dong dién ngan mach

Xk

7

- Duy tri 1 gia tri dién ap cho tahnh cai

- Dién ap roi trén khang dién (Xy) < [U]

- Thuong lam khang dién bang cudn day khong 15i sat
- Co6 khang dién cach dién khi va cach dién dau

- Yéu cau v6i khang dién 1a X, khong bién thién

" (@)

<
v

Hi

v

- Cudn day khong 16i thép : + kho
+ dau dung cho hé théng phan phdi dién niang
ngoai tro1 (> 35KV)
- Yéu cau : + & ché do dinh murc thi sut ap trén khang dién khong dang ké
+ Nhi¢t do cudn day khong dugc vuot qua nhiét dd cho phép
+ Khi ngan mach c6 d6 6n dinh dién dong, nhiét phai han ché duoc dong
dién ngan mach t6i mirc can thiét
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+ To6n hao trong khang dién phai nho t6i thiéu
R16n - U K
LP=IPR—0>[0]

- Khang dién : + don

+ Kép
- Qua dién 4p khong dugc phat sinh danh thing cac vong day khang dién
khac nhau — song dién ra bén ngoai dap tat
II.Tinh toén di¢n cdm cua khang dién (khang dién khong 161 thép)

= =2
X L L 'GZ

(o,
L:10,5@2.DL—J 10 ° (mH)
2 h*tD
D
o € =/

2(h " D) ®

3

@ =_— khi 0,35()=1
4
1

a = khil=(i)=3

Tham khéo bang 9.1
[I1.Sy phat nong va luc dién dong trong khang dién
Chuong 8
May bién dong dién
§8.1 Khai niém chung
- 1a khi cu dién dung dé bién doi dong dién c6 trj s6 cao xudng tri s6 thap
cung cap cho mach do luong va bao vé (qui chuan)
- Tac dung :
+ bao v¢ dung cu do ludng va cong nhan phuc vu khoi dién ap cao

+ Cung cap nguon dong cho céac dung cu do
+ Cung cap ngudn dong cho thiét bi dién bao vé
- Nguyén 1y lam viéc :
+ Gidng may bién ap dién luc

w, Ti,w, 7 L=2e

1 1 .
I2 Wl

E=4,44w.f0

- bic diém :

+ Ché d6 1am viéc binh thuong 1a ché d6 ngan mach

+ May bién dong hé mach thu cép — chay may bién dong
- khi @ bao hoa (do hd mach iw_ *iw,=0)
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+ B =0,02 +0,1T, thay doi trong qua trinh lam viéc va dé sai s6 nho
+ Dong dién trong cudn day thi cip ciia may bién dong khong phu thudc
vao tai ma chi phu thudc vao dong dién so cip
+ Phu tai va sai s6 cia may bién dong ¢ lién hé truc tiép chit ché
- Phan loai :
+ Theo cong dung : + mdy bién dong do luong (cip chinh xac < 0,5)
+ May bién dong bao vé (cap chinh xac > 1) boi s0
dong dién Ipm =50 lgy,
+ May bién dong thi nghiém (cap chinh xac < 0,2)
+ May bién dong hon hop do luong va bao vé
+ M4y bién dong trung gian (5000 — 100 — 1 A)
+ Theo noi dét : + trong nha
+ Ngoai troi
+ DPac biét
- Thong s6 co ban :
+ Pién ap dinh murc (dién ap so cap) : Dién ap day
+ g - dong dinh murc so cr?ip : 10, 20, 40, 50, 75,100
Dong dinh muc thir cap : 1,5, 10 A

9 A < X R N oA . , |
+ Ty s0 bién do61 dong dién dinh muc: k, = 2
|

2dm

+ Sai s6 vé tri s0 dong dién :

|2.W Il.w

K.~
Aoy = 21 100% =

Ildm Il'Vvl

+ Sosanh gocpha:s=1t!(1,9

+P¢ bén nhiét va d6 bén dién dong

+ Cép chinh x4c : 0,1;0,2;0,5;1;3(10)
+Taidinhmiic: z, =R *jx, cos?=0,8

2

L 100%

2dm 2dm

+ Cong suat dinhmuc : s, =1,, .z

+Boi sb dong dién dinh mirc gidi han =« (boi s6)
Al khong vuot qua 10%
+ Thuong dién thé tao boi 3 pha khong riéng ré

§8.2 Vat liéu tir va 151 sat, thép may bién dong
- Dung céc loai vat li¢u tur t6t
+ Gi4a tri mat do tir cam bao hoa cao
+ Do tir tham cao
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»
»

+ Thuong dung vat licu sat tr 6 0,2 mm
- Cac yéu cau ddi véi vat licu tir
+ B nho thi p 1én — quan trong v6i may bién dong do luong
+ Do bao hoa cao — diéu kién cho may bién dong bao vé
+ Ton hao trong 13i thép nhé (do suat ton hao 16n thi so sanh may bién dong
tang)
+ 1 16m, khong doi trong 1 dai rong
- Kiéu 13i thép
+ hinh xuyén
+ Hinh chir nhat
§8.3 Tinh toan may bién dong (tinh toan dién tir)
Chon két c4u tinh toan: dau, chét rén, khong khi
Tinh cach dién
Tinh toan dién tur
1) tinh toan 16i thép

Z, R, jX
- Cho

t

| K I

2dm ! dm ' "1dm
- x4c dinh tiét dién 15 thép
_ 4,510 F,
w,.B
F, = 4,44fw,% =220w,QB,
F, 1a suat dién dong ctia cudn 2 (gia trj hiéu dung)

= + 24 + 2
F |2dm.\/r R, X, X,
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, | W
-Tinhw, ; m = g = —2om
| w

Chonw;=1,2,3

— Tim w, =K.W1

- Tinh By, = (0,02+0,1)

2) Tinh day quén

- Tinh s6 vong day w1, W,

- Tinh duong kinh day: q = '—

j
Chon i = 1,8 + 2,8 véi may bién dong ngam dau

j =1+2,6 v6i may bién dong khong khi
Thuong dung dé chon nhiét ’
§8.4 Cach xac dinh dién khang may bién dong
1.Xac dinh dién tr¢: theo cach thong thuong
R, =p.L=0 "N (o thuon ldy ¢ O tuong tmg)
S s

Lay & © = (75%80°C) thi P._=0,02mm’/m

- Po: + dién trd 1 chiéu

+ Dién tré xoay chi€u: R “kR. K, ~105711
2.Xac dinh dién khang
- Do bang thi nghi¢m
X,=W.L,6=314.L, (f=50Hz)
- Tinh toan ) ,sls A
L, "W, Gy ~47 W .—L—* —ZJ.lo
hilz 3
- 2 cudn day cung quan trén 1 tru c6 chi€u cao bang nhau
A, thur cap
h : chiéu cao
N L4 en ) s+A +A
H : hé so0 hiéu chinh Rogoley H =1-——2
R.h

S : Chiéu dai trung binh tir tin may bién dong dién

A A <\ N 4 . - 360
- Cudn day mach tir hinh xuyénx, = (6,7 “8)Hw .10 °Ig ~ )
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d <150mm > H ~a
- = (1507 400)mm ~ H  athb
> 400 mm > H = a™t2b
§8.5 Cap chinh xac —Dd thi véc to- Phuong trinh sai s
1.Cép chinh xac
- Ty sai $6,A1%,S— Cap chinh xac: +0,1 0,2 0,5 1: Po luong
+310 : Bao vé
- Dao dong Al%, S thudc mién I = (0,1+1,2) Iy

Al%
A
0,5
/
I/
\ dm
\
2.Pd thi vécto
Y o
N~ w ]
A Z,
5 =
1 W —
I > 4
Ve
Fon, ot Tiox, tx,

+ =
|1W1 |2W2 |0W1

3.Phuong trinh sai s6
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K1~ LW, LW
| 2 1|.100%=#.100%
| W

1 1 1

Aoy =

I W
=L Lsin(VT®%)100%

CB | W 1 W
8= 2 =0 1ogg(V + %)= 3440, 2

LW, LW, LW,

COS(W + OL)

§8.6 Hiéu chinh sai sd bang cach thay dbi s6 vong day tht cap

A

v

Aty

- Bicu kién : Sai s0 am (ta1 cam)

Ay < Ay
| W 100
Ay, T T 2tsin(V eyt Aw,, %
W w

§8.7 Quan hé giita so sanh va cac thong sb tinh toan May bién dong
- Céc thong so + [1gmWy
+ Chiéu dai trung binh 161 sat (1)

3

+ Q tiét dién 13i thép o = 2222
W .B

2
+ Zy; : khong bién thién duoc
H = ‘)‘.BBm B ¥ const
@ =0,55 (théptot)
@ =0,82 (théptrungbinh)
@ =1,1 (thép xau)
- Thiét ké may bién dong dién:
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+ Phén tich chon pha

+ Tinh toan dién tir

+ Tinh toan sai s6 may bién dong dién
Dat — xong
Khong dat — phai tinh lai

§8.8 Cac phuong phap hi¢u chinh so sanh may bién dong dién
1.Phuong phap tuyén tinh hoa dudong cong tir hoa 16i thép

I W
Ajgy = 2L sin(V + %) 100%

B .l
Aoy = =2 in(¥ + %).100%
W

1

Bon

v

Nhan xét:
+ B nhé — p nho — Al rat 16n
+ B 16n — pnho — Al rat 16n
a) Dung Sun tr Pecmaloi
- Iy nhé — @ di qua sun tur
- W, ti 18 v6i W, gibng viée
- |4 16n — @ chi yéu khép qua mach tir cudn diy 2
w,ow, fw,
W

= 2
K, -
w

1

b) Phuong phap Wilson

sai s6
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-Nhanh 1: ¢ =¢ -¢
-Nhanh 2: ¢ =¢_+¢,

I nhé — & nhanh 2 : p 16n — doan H,
[16n — 6 nhanh 1: p 16n — doan H,
2) Bu sai s0 bang cach kich tur 161 thep

a) Kich tir dung nguon ngoai

b) Tukichtu

- 2 161 thép c6 s6 vong day khac nhau
~ - IW2+|2W;A<|2W2dm

- LOI A: ‘

|1W17I2 W2+W2A

~ - IWO+|2W;B>|2W2dm

-LOI B :

+ ! —
l WZ WZB I1W1

3) Bu sai s6 theo phuong phap MPV ,
§8.9 Dién ap khe hé mach thir cap

, LW, T w, S wW 1 1~ L ) \
UIlén: ' % ° " — tirhoa 101 sat — bao hoa

Thiét bi ha ap chi thi : 2500 V

§8.10 Cac thong s bdi may bién ap dong
1. B61s6 10%
n., =2 vansaisd 10% tuong img vo1 cos® = 0,8

10 I
2dm

A 1

Z;

v
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Cachxacdinh: n,>1~ 1, =n,,, — tinhss=10% : + Néu dung thi n; = Ny
+ néu sai thi tinh lai
I2 = N10.114m.0,95

2.B01 s0 cuc dai

| A A C L . A
¢ =B, 1, :n=-22 boiso cuc dai cia dong thur cap
|

2dm

E e = 4,441 W, B .Q

= 2

Z 4

2 2

o 444fwW,B,,0Q

| Z

3) Boi s6 ngin mach may bién dong (xét vé nhiét)
|

= _1nm
nm
1dm

= inml

ldm

nml

§8.11 May bién dong kiéu méi
U, > 100KV

1d

1) May bién dong 1am viéc theo nguyén 1y chuyén doi dién quang

1 DA Loc D

2) May bién dong 1am viéc theo nguyén 1y tir quang

Chuong 9 : May bién dién ap
§9.1 Khai niém chung

May bién dong dién ap la khi cy dién dung dé bién d6i dién ap co tri s cao
xubng tri s thip cung cip cho mach do luong bao vé
- Uigm theo d@y 3, 6, 10,15 ,20, 22, 35, 52,72,110,220,400,500,750 KV
-U, 4m theo day : 100, 100/+53,120 V
- Khong can dé y dén tinh toan dién dong , nhiét vi cong suit may bién dién
ap nho khoang 100VA
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- Nguyén 1y 1am viéc giong may bién ap dién luc, tai rat nho - coi n6 lam
viéc & ché do khong tai. Thuong duoc ché tao thanh loai 1 pha va loai 3 pha
3tru, 3 phastry
- Pé bao vé ngan mach 1 pha cham dét khong c6 trung tinh néi dét, dung
may bién ap 3 pha 5 tru dé do ludng va bao vé
- Cap chinh xac : tiy thudc sai sé may bién chia ra cac cp dién ap : 0,1 ;
0,2; 0,5; 1; 3 (10)
- Cac thong s co ban :

+ Ugm : 12 gia tri dién 4p dat vao may bién ap trong thoi gian vo han ma
khong bi phong dién hu hong

+ Heé s6 bién ddi dong ap K=U,/U,

+ Sai s6 vé trj s dién ap: duw = %.100%
+ Sai s6 v& goc : s = U, u, voi Uy =(0,9+1,1) Ugn
‘ S=(0,25+1)Sym
89.2 DO thi véc to — Phuong phap sai so
LW, " LW, T 1w,
U, =L T ix ) T, Tix,) Ty
Thay 1, =1, -1, vao ta co:

U1=|0 r1+j'X1 +I2 r1+r2+j(xl+xz)+(_uz)

Khong c¢o sai s6 thi —U,” = U,
Phuong trinh sai so:

K,U, U ‘UfUl‘

Aygp = L 100% =

U U

1 1

Ayog = I,(r,sin V' " x cos¥)*1, [(r1+ r;)cos‘P+(xl+x;)sin ‘PJ

.100%

§9.3 Tinh toan lya chon may bién ap
- Méy biéndién ap néu c6 S 16n — ché tao 3 pha trong cting 1 vo Ugn (dién
ap day)
- may bién dién 4p S nho hon hoic S rat 16n thi duoc ché tao 1ph/1vo
- Chon Uldmcaoap™= Udmiuoi

Sd,mBu 2 Stinhtoan N

Cap chinh x4c : 0,2 dung lam mau

0,5 dung dé bao vé
- Pé giam Xy, X, thi cudn 2 cudn day theo khoang cach giam dan vi vay anh
huong dén khi cu dién
§9.4 Mot vai loai may bién dién ap

- May bién dién 4p ndi tang :

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vi cap dién ap cao ap va siéu cao ap dé giam bt dién ap va phén ph01
deu dién ap trén cac cudn day nguoi ta str dung may bién dién ap kiéu ndi
tng.

+ Uu diém: don gian, dé lam

+ Nhuoc diém : s6 vong dy so cap nhiéu — sai s6 16n, dung & hé thong

bao vé, may bién dién 4p kiéu phan ap bang tu
- Muc dich : Khéc phuc nhitng nhuoc diém do mdy bién dién ap kiéu ndi
tﬁng tao ra.
- May bién dién ap kiéu méi
- May bién ap Pockel
-Hiéu chinh sai s6 may bién ap

+ Giam s vong day w; — u, ting so v6i ban dau

+ Thay doi diém lam viéc :

()

|
Ayoge 1 fl |

Lu,

u-4,44f.w.B.S
l,w, = H_.I

= Auw 0 A-1
B K
Gom day quan bu va day quan can bang
- Sai s6 vé goc
0 =g = E—E— 3440.1,. recosV X sinV T rtr o sin®” x tx, cos® Tu
Tuy theo gia tri ry, I,° ty 1€ voi xq, X" ma ¢o6 gia tri dwong am cua o trong 1
pham vi nao d6/ Au% bién thién it nhat
- Bién ap dinh mirc Uy4p/U5q,=110/0,1
Cong suét : Sgm = 100VA
Cép chinh x4c: 0,5
- Chon cach dién kiéu may bién ap — tinh toan dién ti—tinh toén sai )
may bién ap: Au%,S;
- Khi Uy, > 400KV — phan ap
- Ugm > 220KV — dung bién 4p phan tang 500/50/0,1
Chuong 10: Qua trinh dong cét
§10.1. Khai quat

- La céc thiét bi dong, cat, d6i néi mach dién nodi chung tir ha ap sang cao ap

+ Pong cat doi ndi ché dd lam viéc : I < Iy,

+ Ty dong cat khi co su cb trong mang di¢n(qua tai, ng.‘fm mach, qua ap ,
thép ap, khac tan s, P hgugcs thép dong)
- Theo dién 4ap :

1
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+ dién ap thap (0+1 KV) vdi xoay chiéu, (0+1,2KV) véi 1 chiéu
+ Trung ap : 1+100 KV
+ Cao ap : 100+400 KV
+ Siéu cao ap : > 400 KV
- Thiét bi dong cit tham gia vao hau hét cac thiét bi dién
- Cac loai thiét bi dién déng cit :
+ May ngét
+ Cau chi
+ Dao céch ly, dao ngan mach
+ cong tic to, ro le
+ Thiét bi dong cit hop bod
+ B0 bao vé qua dién ap (bao gdm ca thiét bj chong sét)
+KDT (cong tic to + Thiét bi bao vé)
- Céc hién tuong can cha y
+ Qua do dién : khi dong, cat thi u,i bién thién tiy theo tai
Dong tai RL,DC(AC)
bong tai RC (DC) AC
Dong tai RLC AC(DC)
+ Qua do nhiét :
Dai han , ngén han, ngén han lap lai
+ Luc dién dong
+ Ho quang dién (khi I<10A, khong can dap hd quang vé anh hudng khong
16n)
Dandap r, =F, *F,
Trong do: Fgu: Mach vong dan dién
Fy : do céc thanh sit tir non
Moi trudng hd quang chay
810.2 Qua do dién
1) Bong ngudn 1 chiéu vao tai RL
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st : steady-state
tr : trénient

di di di
uTi g RTL—/Fi RTL—Z0%i R*L—
dt dt dt
ul ) L
= ji=—l17e7 | T~ —
R ) R
i ist
A
t

Gia tri i tang tur tir
2) bong nguon AC vao tai RL

I S e YAV o N

u=U_.cos @t+tV

i~ 1 _.cos
m

Oty -9

m O+ V-0 —o VT in V-0

o _u
I - CcOoS
Zz
- H¢ s6 qua tai dong
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. Y
Khiv=e+_— =5

2 max
Chay: ‘ q
+ Ngan mach gan mdy phatk K, > 2 do dién khang mdy phat thay doi
+ Pong cat may bién ap khong tai

=K _m+¢
I0) re

Khi § =20MVA — 1= (5+7)ln
3. Bong nguon 1 chiéu vao tai RC

u=iR *u,
du
u-RC.— T U,
dt
1 di
uC:—J—
C dt
u “u, 17e " T = RC

T

— UO “t
i(t) = 1(t). —%.e
R \
4. bong nguon AC vao RC
u_(t) = Um.L sin QtTVFO —gin@tt Vye VT

i(t) = C.duc =Y. Ccos OtttV +O +gjp OptWEO o UT
at  z
5. Péng ngudn Ac vao tai RLC
6. Bong ngudn DC vao tai RLC
7. Béng cat mach 3 pha
810.3 Qua do nhiét
- Phuong phap cén bang nhiét
+ Nguén nhiét : I’Rdt: dinh muc, su ¢d , qua tai, qua ap , qua dong, ngén
mach
Thoi gian qua tai phu thudc dic tinh ctia d6i tuong bao vé
Thoi gian ngan mach — phan 16n d6t hé thong mach vong dan dién:
+ton hao do tir xody,tré
+ Tén hao do dién moi
= Chu yéu tinh todn & mach vong dan dién, hd quang dién
T )

2 = T+ T +(—7» d
I"'Rdt = GCd™* K .S."dt L .S.—dtJ
dx

- Khi tinh toan dai han © = const = 1?’Rdt = K .S.%dt
. od
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- O ché @6 ngrfm han, d(‘A)ng nhét 1?rRdt = cca®
) , \ , ( T )
- O ché d6 khong ddng nhit 1’rat=ccat+ Hs"_dt)
dx
- Tinh toan xéc lap: dai han, ngén han, ngfm han 13p lai
§10.4 Lyc dién dong
1.Phuong phap tinh can bang nang lugng
+ Can bang nang luong

10,1
= . + -2 4 -
W, = =L ;LZIZ Mii,

2
+ Bioxava-laplace
0G = o i a1, "1,
4T r?
&E - |2.d|2 B
& Igm thi Fgq khong 16n — hé thong dan dién chiu duoc
lnm : dam bao d6 bén co khi cho hé thong dan dién, dam bao dién trd tiép xuc
gidi han cho tiép diém
§10.5 H6 quang dién
1. - Rig quang thuan tro phi tuyen dung cong thirc thyc nghi¢m
-Ly thuyet + Pic diém hd quang dién
+ qua trinh phat sinh va dap tat hd quang phat sinh (ion héa):
ion hoa do va tram, ion hoa do nhiét , phat xa ngugc (e) ¢ K, phat xae 6 K
do nhiét do
+ Dap téat (phan ion hoa) : khuéch tan, tai hop
- Hb quang dién 1 chiéu, xoay chiéu
2. May cit dién 4p cao 1 chiéu — 100KV
lgm = 2KA, lnggm = 10KA
a) Khai quat
b) Cac phuong phap cit:
- Céc phuong phap cit Uy,
- Céac phuong phép bién thién dong dién
- Cac phuong phap bom 1 dong dién nguoc
Chuong 11: Nhiitng van dé lién quan dén thé va
van hanh mayngat
§11.1 Nguyén ly dong cat may ngat
- Khong tai dinh muec: 1am viée binh thuong theo ¥ mudn ngudi van
hanh
- Su ¢b qua tai ngan mach , qua 4p khac tan s : tu dong cét nho ro le
bao vé va nam cham déng ngit
1. Hé thong tiép diém
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- Dung moi truong dac biét dap hd quang: dau, khi nén, SFg, chan khong, tu
sinh khi, ép suat khi quyén
2. Bo truyén dong
- Tao lyc dong cit: 16 x0, dién co, dién tur, khi nen thuy luc(it dung)
- Truyen dong : truyén lu’c tir ngudn lue — chap hanh
- Co cau gia phong nang luong : truyén dong chinh x4c, ndi v6i nam cham
dién dong cit
§11.2 Pong cit ddng bo va kiém tra tinh trang may ngat

- Nhin chung qua trinh déng cat 1a ngiu nhién — diéu kién dap hd quang rat
kho khin — thuong thuc hién dong cat to hop — dat diéu kién t6t nhat
- Péng cat dong bo
a) Bo truyén dong co khi
b) Po bén dién khoang trong 2 tiép diém
SFg: 10+-25KV/mm
Chan khong : 20+30 KV/mm
¢) Cat khong tai c6 dién dung ki sinh
d) Cit tai cam : dién khang, may bién ap
e) Cat dong ngan mach

Han ché thoi gian chay cua hd quang
2.Kiém tra may cit

19% 11% dién
diéu

khién,

kiém

tra

70% yéu tb co
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