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CHUONG 1: TINH TOAN CAC THAM SO CO BAN.
2.1 Tinh dong dién cao ap va ha dp ciia may bién ap mot pha.
+ Phia cao ap :

_8.10° _S.10° _50.10°

I = =2,273 (A).
U, U, 2210° .
+ Phia ha 4p :
3 3 3
I - S$.10° _S.10° _50.10 _ 22727 (A).
U, U, 220
Trong do:

S : cong suat biéu kién cia may bién 4p mot pha (kVA).

U, : dién ap dinh muc ciia may bién 4p mot pha phia cao ap (kV).

U, : dién 4p dinh muc ciia may bién 4p mot pha phia ha ap (kV).
2.2 Pién ap thir nghiém ciia diy quin theo TCVN .

+ day quén cao ap v6i Uca = 22 kV thi U, = 50 kV.
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+ day quan ha ap véi Uys = 0,22 kV thi U, =5 kV.

Cac kich thwée cha yéu :

01

-

di
Hinh 2.1 Cac kich thuéc chu yéu ctia may

bi€n 4p moOt pha hai day quan.
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Trong do:
+ C: Chiéu rong ctra s6 mac tur.
+ d: Puong kinh tru sit.

+1: Chiéu cao day quan , hai diy quin cao ap va ha ap thudng co chiéu

dai bang nhau.
+dy,: Puong kinh trung binh ctia hai day quén .
+ ag;: Khoang cach tur try dén cuodn ha ap .
+ a;,: Khoang céach dién gitra cao ap va ha ap .

+ a,: Bé day cudn cao ap .

Chiéu rong quy doéi cua ranh tir truong tan gitra cao dp va ha ap , voi Uy, =

50 kV, theo bang 19 sach thiét ké may bién ap — Phan T Thuy, ta chon:
a;, =20 mm.
81, =5 mm : chiéu day éng cach dién giita ha ap véi tru sit.

3. Tinh chiéu réng quy doi tir truwong tan.
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Trong do:
a,: La chiéu rong quy doi tir truong tan(mm).
a1,a,: La bé day cudn ha ap va cao ap .

a, +a,

=k4/S.107 =0.544/50.107 = 14,4 (mm).
k: 12 hé s6 tra bang 12 sach thiét ké may bién ap cta Phan tir Thy, k =
0,64+ 0,51, ta chon k =0,54.
4.H¢ s6 quy doi tir trwomg tan lay so bd: k., = 0,95.
5. Cac thanh phan dién 4p ngin mach: TCVN
+ Pién ap ngan mach: U,% = 5%.
+ Thanh phan t6n hao khong tai: Pg= 270W.

+Thanh phan ton hao ngan mach: P, = 850 W.

+Thanh phan dién ap ngin mach tac dung :

U= P 850 o0
10s,. 10.50
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+ Thanh phan dién 4p ngin mach phan tac dung :

U, =JU+U =5 1,7 =4,71%.
6. Cac thong s6 mach tir may bién ap mét pha.

+ Mach tir may bién ap mot pha thiét ké dang chit E véi day quan kiéu
try quén giira tru, mach tir c6 moi ghép chéo & goc , ghép thang véi try giira.
Tru dung bang dai, géng dung sit ép lai, 18i thép dung thép can ngudi dang
hudéng 3406 day 0,35 mm.

+ Chon mat do tr thong so bo: Br=1,62 T.

+ Theo bang 13.2 sach thiét ké may ké mdy dién — Tran khanh Ha+
Phan Tt Thu véi S = 50 kVA chon so b s6 bac cia tru 13 6.

+ Heé s6 dién day:

=S—T=O,92.
S

K

K

P

+ Hé sd ¢p chat K¢ = 0,93+ 0,94, so bd chon K¢ =0,93.
+ Hé s6 loi dung 161 sat:
K, =K. K, =0,93.0,92=0,866.

+ SO bac cua gong trén va dudi thuong it hon s6 bac cua tru mot bac

nham muc dich dam béo lyc ép phan bd déu hon trén cac 14 thép ép gong.

+ Heé s6 ép gong: ty 1¢ giira tiét dién gong va tiét dién tru.
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K, ::—i , theo bang 6 sach thiét ké may bién ap ctua Phan Tir Thu ta
chon K,=1,02.

+ Mat d¢ tur thong trong gong:

- Ttr cdm trong gong: B, = 1,62/1,02 =1,585 T.

- Tr cam & khe ho khong khi voi mdi ndi thang: B, = Br= 1,62 T.

- Tir cam & khe hé khong khi véi mdi ndi xién: By = 1,62/~/2 = 1,46.

7. Cac thong s ton hao ciia mé hiéu thép.

Theo bang 44-4 dic tinh ma hiéu thép 3404, day 0,35 mm sach thiét ké

may bién 4p ta co
+ Té6n hao trong thép: Prer = 1,358w/kg; Preg = 1,251w/kg.

+ Té6n hao trong tru: Qp = 1,956 VA/ kg; trong gong Qg = 1,575VA/ kg,
trong khe hé vudng goc qx-= 0,61VA/ cm’, khe hé chéo qx-= 0,0956VA/

2
cm .

8. cac thong sé khac.

+ Theo bang 13.7 sach thiét ké may dién — Nguyén Hong Thanh, hé s
ton hao phu chon K¢ =0,91 khi ngén mach va bang 13.5 cho hﬁng s6 dbi véi

day dong 1a:a=1,3; b= 0.4.

Trong do:
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a = d;»/d: ty s gitta tri sb trung binh giita hai ddy quan va duong kinh

tru sét d.
b=2.ay/ d: ty s6 giita bé day cao ap va dudng kinh try sit.
+ Heé s6 hinh dang may bién ap P.

B:“f”:L2+1&

Tinh toan cic tham s6 co ban.
1. Puwong kinh tru sit.

d=Ax.

A= 0507, >aKr
fU_ B K:

Trong do:

S =50 kVA: cong suat dinh mitc may bién 4p mot pha.
a,: chiéu rong quy ddi tir trudng tan.

K, =0.95 : hé s6 quy d6i tir truong tan.

f=50 hZ: Tan sb dong dién;

U,x = 4.7% - thanh phan dién 4p ngin mach phan khang.

B;=1.62T : mat do tr cdm trong tru.
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Kiq = 0,86: hé s6 loi dung 15i sat.

2.Trong lwong tru sit.

G, = A +A,x°,
X
Trong do:

d=Ax;dp=ad=Adx;p=x"
A;=1,89.10"a.A° Kiy =1,89.10.1,3.0,1211°.0,86 = 40 (kg).

A =1,2.10".2.A* Ki4.1,=1,89.10".1,3.0,1211%.0,86.20.10° = 4,41 (kg).

Sa Kr ' \/ 50.0,0344 01211,

A=0,507.4 S0 = 0.507 :
fU B K’ 50.4,44.1,6270.86

3.Trong luwong sit gong.

+ Gong may bién ap mdt pha co thé tinh nhu sau: Mot bo phan trong
pham vi hai tru cua hai gong bién, c6 tiét dién Sg véi chiéu dai 2.C va trong
lwong ciia bd phan nay & gong trén va dudi 1a Gg'; Mot bo phan gdm hai nira
gbc mach tir & phia ngoai cua hai gong bién véi trong lugng cua gong trén va
gong dudi 1a Gg'; Mot bd phan gdm hai try bién co trong luong bang trong

luong cua tru gitra:

G,=G,+G,+G,.
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ds2

EL B _
@)
@

v

o2
a) b)

Hinh 2.2.a) Quy déi ntra tiét dién tru bac thang vé
hinh chit nhat; b) Cac phan cua gong.
+ Trong luong cua tru sit & bd phan the nhat 1a:

G, =2S,2.cy,.

Trong do:

C=0,5.d;,1+0.25d+0,5a;,+ a,tas,: chiéu rong cua $0 mach tir.
d;»: duong kinh trung binh cua hai ddy quén ha ap va cao ap.
a1,: khoang cach gifra cudn ha ap va cao ap .

a,: bé rong cudn cao ap .

ayy: khoang cach cudn cao ap dén gong.
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+ Trong luong sit gong & bo phan thir hai:

G, =4S,.edy, =4S, e Axy,.

e: hé sd quy doi nira tiét dién gong bién vé hinh chir nhat twong duong

e.d. Chon e =0,45.
+ Cong thuec tinh trong lugng gong:
GG = Bl.X3+B2.X2+GT.

B=1,2.10* K, K. A*(a+b+e)
=1,2.10*.1,03.0,86.0,1211%(1,3+0,4+0,405) = 42,459(kg).

B, = 1,2.10" K. Ki4.A™(a12+2.22)
=1,2.10%.1,03.0,86.0,1211*(0,002+0,03) = 5,45(kg).
4. Ton hao khong tai.
P, =kf,(p,.G, +p,.G,).
Trong do:
DT, Pa: Suat ton hao trong tru va goéng ctua may bién 4p .
k. - hé s6 ton hao phu trong 15i sat, v6i ton can ngudi lay k.= 1,25.
P, =1,125(1,348.G, + 1,251.G,) =1,7.G, + 1,563.G,,.

5. Cong suat phan khang.

10
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Q, =kf, (Q. +Q, + Q).

Trong do:

+kf: hé s6 ké dén sy phuc hoi khéng hoan toan khi 0 lai 1a ton ciling

nhu sy udn nan va ép 15i sat, c6 thé 1ay kf =125,
+Q.: suit ton hao chung cua try va gong.
Q.=q,.G, +q,.G, =1,956.G, +1,575.G,.

+Q, : cong suat tir hoa phy do1 v61 moi1 ndi1 thang.

Q,=40.q,.G, =78,24.G,
+Qk : cong suit tir hoa & nhitng khe ho khong khi ndi giita cac 14 thép.

Q, =3.2.q,..S, =35,478.x>.0103.x".

Qo = 2,445.G1+1,563.G¢+97,8.G,+136,5.x".
Sk =S, =0,875.K;s.A%.x*=0,785.0,86.0,1211*= 0,

6. Trong hrong kim loai hai diy quan .

11
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S.a’ 50.1,3’
C =K, — o =246.10". : :
k,K2.B,.U, A 0,91.0,86%.1,62 .1,7 .0,1211" .
= 45,2(kg)
Kyq =2,46.107.

7. Gia thanh vt li¢u tac dung:
C,=G, +K_..G, =G, +131.G,.
8.Thanh phin phan khing dong dién khong tai.

i =
108

9. Theo lyc dién dong tac dung 1én day quan:
+Luyc dién dong tac dung 1én day quan duoc tinh nhu sau:
F, =0,628.(i W) B.K,.10°(N).
Trong do:
Imax = Ky .15

K,=141.290 1 4e ™y 2340,

Ung suét kéo tac dung 1én day dén.

Pn
a.

=1,795.

M, =0,.66.10°k> k, k .

12
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c, =1,795.x°

Sau khi tinh to4n cac dai lwong tham sé co ban theo hé so hinh
dang B =1,2+ 3,0 ¢ trang 38 ta xay dung duwdng dac tinh chi phi vat li¢u

tac dung va trong lwong sit, dong.

240
180 G Cu®
150 |
120 — G 100
90
60
| Gr
30 N
0 G 0
B 121416 25 30 B 121416 25 30

Céc quan hé a) trong luong 16i sat, day quén; b) Gid thanh vat liéu tic dung

Lap bang tinh cac dai lwgng voi = 1,2+3,0

13
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B 1,2 1,4 1,6 2,5 3,0
x=4/p 1,0466 1,878 1,1247 12754 13161
=4/ B’ 1,0954 1,1832 1,2649 1,5811 1,7321
x> =4/B’ 1,465 1,2871 1,4226 1,9882 2,2795
A, 40
el B 38,2177 36,7729 35,5656 31,8108 30,3934
X X
Arx’ =441 4,8309 5,2180 5,5783 0,9728 7,6383
Gr = Ay/x+ Ar X 43,0486 41,9909 41,1438 38,7837 38,0318
B.x’=42,5.x 48,7276 54,6997 60,4615 84,4975 96,8790
B,.x*=5,45.x> 5,9702 6,4485 6,8938 8,6172 9,4397
Gg = B.x’+ B,.x’+Gr 98,127 103,1391 108,4991 131,8984 144,3505
Gr. = G+ Gg 183,8456 187,1209 190,7868 209,4657 220,4140
G, =8,168.x° 10,1279 12,2052 13,5405 18,9235 21,6963
Py =1,7.Gr+1,563.Gg 225,9603 232,5910 239,5268 272,0894 290,2738
Qo = 2,245.Gg+1,969.Gr 1648 1814.8 1975.8 2648,7 2995
fox= Q0/10.50 3,2965 3,6297 3,9517 5,2975 5,991
Gag = C1/x° 41,2618 38,2010 35,7337 28,5870 26,0962
Geu = 1,06.Gyq 43,4945 40,4930 37,275 30,3022 27,6620
C,=G, +181.G, 263,085 260,4133 259.3456 2643127 270,4823
kf'Pn 6 6 6 6 6
J= 2,794.10 3.10 3,093.10 3,357710 3,5110
K.G,,

G 1,795.x° 2,2928 2,5739 2,845 3,9760 4,5586
d=Ax 0,1266 0,1316 0,1361 0,1521 0,1592
dp=ad 0,1646 0,1791 0,1811 0,1978 0,2027

d12
|=m.—2% 0,4308 0,3838 0,3472 0,2454 0,2167
2.ay~bd~04.d 0,0633 0,0658 0,0680 0,0761 0,0796

14
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C=0,75.d1210,5.a;,taxtax 0,2189 0,2183 0,2238 0,2586 0,2461

Tir bang lap trén ta thay duoc rang, gia thanh chi phi vat liéu tic dung
thap nhat trong khoang 1,6 <P < 1,8, trong khoang d6 tit ca cac tham sd déu

da yéu cau.
Ta chon véi hé sé hinh dang B =1,6.

1.Duong kinh tru sat: d = 0,1361(m)~140mm.

2.duong kinh trung binh gilta cao 4p va ha é&p: dyp, =
0,1769(m)~180mm.

3.Chiéu day cudn ha ap: 1= 0,3472(m).

4.Tiét dién 151 sit :Sp=0,0125 (m?).

5.Chiéu dai tru 16i sat: I =142.1y = 0,3971 (m).

6.Khoang cach giita cac tru 161 sat: C = 0,2182 (m)=~220mm.

7.dién &p mot vong day: Uy = 4,44 £.B1.St = 4,9664(V).

8.Trong luong tru sit: Gre= 190,768 (kg).

9.Trong luong dong: Ge, = 37,7337 (kg).

10.Mat d6 dong dién : J = 3,093.10°A/ mm”.

11.Gng suat day quan: ¢ =2,845 MPa.

12.T6n hao khong tai:Py = 239,5286(W).

13.Dong dién khong tai phan khang: ipx = 3,951 (A).

15
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CHUONG 2. TINH TOAN DAY QUAN MAY BIEN AP MOT PHA.
3.1. Cac kiéu diy quin may bién ap mét pha.

Theo cach quan day ta c6 ta co thé chia diy quin mdy bién ap ra lam cac

kiéuchinh sau:
+ Day quan hinh éng day quan chir nhat.
+ DAy quéan hinh 6ng day dan tron.
+ DAy quan hinh xoan.
+ Day quan xoan bc lién tuc.
3.1.1. Day quén hinh 6ng diy quan chir nhat.

+Loai ddy nay dung ddy tiét dién hinh chit nhat quan thanh hinh tru.
Néu dong dién 16n qua thi ghép thanh nhiéu soi song song. Lac d6 tt nhat 13
dung cac soi cung kich thudc ghép ké nhau theo hudng truc, khong nén ghép
ké theo hudng kinh dé cho tir thong tan trong cac soi day gidng nhau va nhu
vy ton hao vé dong dién xody trong chung s& gidng nhau va vé mit co khi

ghép hudng tryc ciing t6t hon.

+ Céac phuong phap quan day: Quan nep soi ddy, quin dung soi day.Noi

chung day quédn loai ndy nén quan nep (theo canh 1én) soi dy, khong nén

16
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quan gan dung (theo canh nho) soi day vie kho quan hon ma diy quan dé

nghiéng di; ton hao phu do dong di¢n xody tdng 1€n, tdn nhiét lai kém.
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a) Quan nep sgi b) Quan gan dung soi

day(hay dung) day(kiéu nay kho
quén day hon nita dé
nghiéng di)

Hinh 3.1.a,b;

+ Néu quan day mot 16p ta c6 kiéu quan diy quan hinh dng mot 16p hay
goi 14 6ng don (hinh 3.2.a) ; néu quan day hai 16p ta co kiéu diy quéan 6ng kép
(hinh 3.2.b). Kiéu hinh 6ng kép thi hai 16p ndi tiép nhau(quan 16p trong tir trén
xubng dudi, sau d6 16p ngoai quan nguogc tir dudi 1én). Nhu vay dau day phan

16p trong va dudi ddy phéan 16p ngoai co dién ap bang dién ap pha.

+ Néu Ugyn <1000 V cach dién rat don gian, hodc dung mét ranh dau 4+-8 mm

hoic ding mot dng gidy cach dién 1a du.

+Kiéu ddy quan hinh dng c6 nhugce diém 1a hai dau khong co gi giir

chit nén dé bi tung ra do d6 chi dung cho mdy bién ap c¢& nho.Day quan hinh

17
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ong kép on dinh vé mit co khi hon va néi chung dé ché tao ciing don gian nén
dung pho bién trong cac may bién ap c6 cong suat 630 kVA tr¢ xudng va dién

ap dudi 6 KV.

a)Day quin 6ng don  b)Day quén hinh ong
day quéan ong kép

Hinh 3.1.2 a,b.

+ Trong cac may bién ap day quan hinh dng don va kép chu yéu dung

lam day quan ha ap.
3.1.2. Diy quén hinh dng nhiéu 16p.

+ Day quan hinh 6ng nhiéu 16p ddy dan tron (16n hon2) dong tam (hinh
3.2). Vi s6 vong ddy mét 16p nhiéu nén dién ap giira cac 16p 16n do do cach dién

khong dam bao, can phai ting cuong cach dién giita cac 16p. Thuong dung vai

18
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16p gidy cap la du véi dién ap 10 KV dung 3 16p day 3.0,12. Dy quan hinh ng
nhiéu l6p day dan tron véi dién ap dén 35 KV can c6 cach dién tot hon; Bé dé
phong phong dién bé mat, chiéu cao cach dién gitta cac 16p phai cao hon chiéu
dai day quan tir 20+25 mm( ca hai phia) va phai quan thém gd bang bia cach

dién.

+ Quan sd 16p nhiéu quathi viéc tan nhiét kho khian do d6 can phai co
ranh dau doc & giira. Khi 1am ddy quén ha 4p ¢ trong,rdnh dau cé thé & giira
day quén, con khi 1am cao 4p ¢ ngoai rinh dau thuong b tri vao quing 1/2 +

2/ 5 chiéu day cudn day tinh tir trong ra ngoai.

+Day quén c6 thé soi hay hai soi chap lai, it khi dung dén 4 soi. Khi

dung nhiéu sgi cling khong can hoan vi vi vi tri ctia n6 phan b6 da déu dan.

+ Day quan loai nay chu yéu duoc ap dung cho may bién ap cong suit

dudi 630 KVA thudng cho cip dién ap dén 30 KV.

+ Ngoai ra con c¢6 mdt kiéu gan gidng kiéu 6ng nhiéu 16p day dan tron
nita goi 1a day dan hinh 6ng nhiéu 16p phan doan, & ddy ciing ciing lam day
dan tron. Viéc phan doan thanh nhiéu banh day nhu vay s& giam dién ap giira
cac 10p canh nhau trong timg banh day, nhd d6 c6 thé cai thién duoc van dé
cach dién giita cac 16p. Mit khac viéc 1am nguoi cudn day ciing dé dang hon.

Nhuoc diém cua ddy quin nay 1 viéc quan day phirc tap hon.

+ Kiéu day quin nay c6 sb vong day it, tiét dién 16n nén dung lam day
quén ha ap. Uu diém cta no 1a chiu duoc luc co hoc tét, tan nhiét tot. Nhung
nhuoc diém cia nod 13 chidu dai cua cac soi day ghép khong bang nhau nén

dién tré khac nhau, tir thong tan khong déu (cang xa tru sit tir thong tan cang
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