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7.1 Khai niém chung vé may bién ap
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* Cac dai lvong dinh mirc (danh dinh)

1' Cﬁng SUét : Sdm = U2dm|2dm ~ Uldmlldm (VAa kVA)
2. Diénap :
U — O
wa } (V. kV)
U2dm
TC U
Ky hiéu :U,, /U, (VD: 6/0,22 kV) 2dm

3.Dong dieén: 1,4, L. (A, kA)

Chd ¥: Cdc dai lwvong Uy, 14, trong
MBA 3 pha la cdc dai lkong ddy v L

4. Thong s6 khac :+u_ %= i100 =3-+10

1dm

+i %=—°100-15+6

1dm

P

0> " n

+ P



7.2 Nguyén ly lam viéc cua MBA 1 pha

U > (I) moc V(\)ng | e (P>. .......... :
ua 2 day quan 1]
! - ' l CpWe Wb '
ién thié 3 SRR : Z
¢ bién thién = e, (\jf(la)l €, 1 Cf\i e; € E/@_@ |
> |7 %t¢ ; \
— W, — , ,
= el So cap Thur cap
W, ,W, : s vong day so va tha cap 2V
1A QT — . —_ T 1¥m
Gia su ¢ = ¢, sinot o E, = N
€ =W 1O WLLS® E, = 4,44fW ¢
—> €= 2an(|) Sln((ot 90°) -
Y, = - 90° ¢

TO: e =v2E sn(ot+y,)



Tuwong tu: | E, =4,44tW, ¢,

Khi no6i day quan thit cap véi t
- Trong day quan c6 dong

Nang luong dién xoay chiéu
ldy vao tir phia so cdp

thong qua mach tu

chuyén sang phia thir cdp
va tiéu thu trén tai

ai

L
i, ot

u,
N

y

So cap

Néu bd qua ton hao trén day quan

U1~5 W,
U, E, W,

k<1-> maytang ap

q:

- U=E,;; U,=E,

k> 1 -> mdy ha ap




7.3 Cau tao

1. Lo1 thép: Mach tu, ghép tu
cac 14 thép k¥ thuat dién, gom 2
b0 phan

- Tru: 1a phan 16i thép c6
long day quén
- GOng: l1a phan noi lién
mach tu cac tru

2. Day quan: Mach dién
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« May bién ap ba pha mach tir ki€éu boc 850/950/1100MVA,415kV+11%/27kV
« May bién 4p ba pha manh tir ki€u tru A4OMVA, 110kV+16%/21kV



May bién ap ba pha 40 MVA, 50 Hz, 140kV/11,3 kV




May bién ap moét pha 40 MVA, 162/, Hz, 132kV/12 kV










7.4 Cac phuong trinh co ban trong

MBA (mo6 hinh toan hoc)

1. Phuong trinh cdn bang dién Oc
a. Phia so cap o N
1 : ;
— - ®-: moc vong qua 2 d/q o—» || 2
- I -Plw b
< -®,:do1i,;sinhrachiméc u,_ ip Wzlcj/) I u,
Q vong riéng véi d/q so cap o—1 i Pe, e o '
9 el Vé etl mamsssssssssmsEEsEsEsEsEEEsun
d D,
el — _V\/1 (I)C tl
dt
R,
Aoy A0
€, =—W, 1 e, O _ Ri
dt u, € U =-6-6 +R,




—_\W Aoy _ dyy _ d\th dll u,=—€ —6e,+ Rlil

e. =
©TT g T di, d ]
di, \ di, .
- etlz_l—tla L, U1=—61+Ltla+ R1|1
Phuong trinh can bang dién ap - So do R, Ly
, . o """
thay thé dang phic: ;
l U,y : €1
Us=—Eut jolyli+R, Iy
.. X R, X R2 X
U =-E+11(R, + X)) O_|:|*I_’W\— B L
Lo 1 E E,
= —Ei+1hZ, l Y %DI#D U,

b. Phia tha cap :
Tuong tu : Uz = Ez— iz(Rz + sz) = .Ez— iz 22



2. Phwong trinh cdn bang tir
khong tai :i,=0> ®do F =W, I

cotai:i, #0 2ddoF, vaF,

Fit Fo = W, 1+ W, B

Khi bo qua AU, :
U, =E, =4,44fW,®_

U, = const

N r— |
I B
—_Plw ) ]
U l =P Wb Wuz z
A )el vl o t
R, X,
o_|:|_>_f\(\(\_
- .
o
=>h+F=Fo )

W, it W, =W, 1o

_

P
| = ——

K

PT can
bang tir

=> |1 = |o+|2



7.5 Qui doi va so do thay thé

) o R, Xy Ry X,
1. Muc dich va diéu kién: o [T e _|:|_mf\_<_o
L, oG 5 I
- Thudn tién cho viéc nghién cuiu l U, <Q e E/2 . U,
- Bao toan qua trinh ndang lwong E'—R
2 = 5By

2.Quidéi: Thuong quy doi day quéan thir cap vé so cap
a. Qui doi sdd

Bién d6i E,> E,'=E, V6i =

b. Qui doi dong dién

Ditukién: EI,=E,l, =>1, =-

= Tdng s.d.d hay dién dp bao nhiéu phai giam dong bdy nhiéu



c. Qui doi tong tro

Tu PTCB d/a phia thi cap: U2 — E,— ] X, R2 I .
nhan 2 v€ véi k va l, = kI, kUZ_kEz—(k R. —|—jk XZ)Iz
v v v ¥
U, E, R, Xz’

PTsaukhiquidéi: U, = E2 — (R, + jX,) 12
So d6 thay thé sau quy doi:

R X% R x, Db ..
oL e e l1=1lo+12
I, L : ’ :
U, E~\UE, Us 7, 2. =k2Z
: -

Chi vy : Cdc théng so ddy qudn thir cdp dwoc qui doi vé
ddy qudn so cdp déu cé ddu phdy



Thay U = —E; = Z., o

o MO o
Zth = (Rth + thh) l Ul E1|G> l
o B 0
So do thay thé cia MBA SO cip thit cp
/ ..
R /x R : X 1 ’ tai
I~ (2 +6)% 4, R RX LG
o— _y_f\(\(\;[i N YN\—p— 0
2 R 2 N kU Il Ry, U2’ :
Co thé su dung so do 1 Z,
thay thé gin ding : /Xh |
O | J c
R, X R, X3 b Lo1 thép
o "1 e
L |
Ui U, 7,




7.6 Ché do khong tai va ngan mach cua MBA
1. Ché do khong tdi
a. So do nguyén ly

b. So do6 thay thé

c. Tong tr6 Z,,
Z,=(R+Ry )+ (X, +X)

ZO = RO+ JXO
Vl . Rl << Rth } COi RO I~ Rth ; XO ~ Xth
X << Xy,
d. Cong sudt khong tai P, : P, =R_12 =Ry I* = AP
. ) R
e. HE 80 cong sudt cosp, : COSQ, = — = it ~ 0.1+ 0,2
50 Uldm | 0

> Khoéng nén dé MBA lam viéc khéng tdi hodc qud non tdi



2. Ché do ngan mach Ry X4 R, X, L
o—] _,_/W\Ii >
a. Ngan mach thi nghiém U, L Rthuln U, 1
Xth
So do thay thé 7 )
% 9 Rl X R , X ,
TOAi’lg ro Zn o_:'_w%(\_|:2|_/w2\_

Z,=(R+R))+ (X, + X))

Zn = RIl+ jXIl

TI'OIlg MBA : RIsz’ R ~2R.: X ~2X
X, =X, " o |




b. Ngan mach su c6 MBA U, =U,,,

| — Uldm — Uldm IldmlOO - . !.ldm ........ £Q_9_ 3
" 5n gn I1dm100 ::::gnlldm U 100 -
............ 1dm, ...
I
=> 1, = 4100
1n u_ % un%

n

= Suw co nguy hiém: chdy, no

Thiét bi bdo vé (Circuit Breaker) cat MBA khoi |uGi dién khi co
Su co



3. Xdc dinh cdc tham so ciia MBA bang thi nghiém

a. Thi nghiém khong tai

*
So do: o % W)_@
Do : 3£
I, o ~

! @ Xéc dinh cdc tham s6 : k= 810
Upo @ . R :& . 20
P, & i |o2 Py 2

0 @ U — X, = \/50 -R,

’ _ 10

Ry = Rp; Xy = X




dinh mirc

b. Thi nghiém ngan mach:
N e * /
So do: > | Bo N
U, dieu
chinh CVD @
40 N U
bPo :

X4ac dinh cac tham so :

Uln 6 @ > R — Pn —
P 6' @ n Ildm2 X _\/ Z_R 2
n Uln ~— n — 5n n
Lgm O - on = L




Céc thanh phan cta dién 4p ngan mach :

u % =ahumqg U %=

1dm

7.7 Ché do lam viéc co tai

X |

n"ldm 100

1dm

1. Do bién thién dién dp thir cdp va ddc tinh ngoai ciia MBA

a. Do bién thién dién 4p thi cap

U2dm - U

AU% = 2100 (D)

2dm

Uldm_U

AU% = 2100  (2)

1dm

Uam = Ua + R 1+ |1 X, 1

nhan tor va mau vé6i k




Um = Uz + R I+ ] X, PR c6 do thi véc to :

Chon U, lam géc U
1dm
ia su tai mang t/c dién cam —
g g : /570 IC:W: AU2 10Q- 5

thuc t&€ géc 0 rat nho w‘ Uuldrrw/\A%
- 2 L
| R |1 X, 11

Usam trung phaUz
U, -U'= AB =AC+CB =R ,cosp, + X I ;sine,

R, I, cose,+ X |, Sno, 100

AU% =
o | Uldm ;
, | N\
AU% = 5 [Rnlldm 100coso, +M1003m(p2]
tam im0 Yidm /
x < 1= non tai
hé so tai— 3 ufr% ujx% P .
| | S B> 1-> qua tai
B=——=—%~ B = 1-> tai dinh miic
Ildm I2dm Sdm




AU%= B(u,, Y%ocos@,+u, , %osing,)

AU% = 1(B3, ¢,)

AU% phu thuoc 3 yéu to: AU% |

- Do 16n cua tai (B) (R, vax,)

- Tinh chét cua tai (¢,) / R-L

- Thong s6 MBA  (u, %, u_ %) / R
3R> ¢,=0 > AU% = Bu, % B
-t R-L>0<9, <90° > AU%g > AU% R-C

“tdiR-C > -90° <@, <0

AU% = Bun%(cos‘ . COSO, + sSIn@, sing,)

AU %= Bun%cosgi(f(pn- ) )

No61 chung

} AU%, <0
s9()° —Q()° < 9(° OR-C



b- Dac tinh ngoai U, = f(1,) AU% = Youm — Y, 100
- AU%,, AU%
2\: (1'_/—_‘_"100 """" MU om
ﬂ f(B,cos,) R
U, = {( B,coso,) p
- Té.l R: U2 4
-TaiR - L: Usgm R-C
-TaiR-C: \ R
: 2. R-L
Gitr U, khong dot:
—)  thay d6i W, hoic W, I,

Thay dbi phia cao 4p?




2. Qua trinh ndng lwong va hiéu sudt cua MBA

o n:5 - hiéu suat
P,—| > AP [~ P, R .
_ 2
— TR AP

Cac loai ton hao:

| 2
n-"1dm

+ Ton hao dong APy=RI2+R, ,2 =R 1.2 = (I—l)ZR
|

1dm

APd = B 2Pn

+ Ton hao sat: AP, =R, [?> =R’ APst = P,




Aszszn \>T‘|— P2
APst=P, _— . P+ AP
U gml 2m COSQ, =) P, = BS;,, coso,

I2dm ‘
| y

+ P, =U,l,cosp,

~y
~y

v
B Sam _£08(py°
TN
n= PSim COS(EZ cosQ,!
BS,, cose, +p°P, + P, .
P
By = F: |
P
Gian do6 nang lvong P, P,
s

APdl APSt



7.8 May bién ap 3 pha

I- Cdu tao va nguyén ly

Cac dai lwong dinh mirc:

- COng suat dinh mtrc S, : ba pha

- Dong, ap dinh mtrc Uy, |4, dai lkgng day
- T6n hao cong suat P,, P, : bapha

- Céc dai lvgng khac: u %, 1,%



2-To noi day

a. Pinh nghia: Céach ndi d/q SC'cach néi d/qg TC — s0 (gi0)

—_—

U

Y/A - 11

/vU AB

11x30° =330°

S

—_—

UabA

b

A

Y/Y-12

/vUAB

12x30° = 360°




3. Hé s6 bién ap

K, :M k, = Usam _ W,
U2dm U2fdm W2
4. Su lam viéc song song cua MBA 3 pha
a. Muc dich:
- Dam bao tinh kinh t&€

- Lién tuc cung cap dién
b. Diéu kién:
- Cling to noi day
- Hé s6 bién 4p bang nhau

- Dién dp ngan mach bang nhau (sai khac khéng qua 10%)



Vidu : MBA 3 pha c6 s0 liéu :

Sdm =500 kVA; U, 4, /Uss,, = 22/0,4 kV; Po =900 W;
Pn=3600 W; i %=2; u,% = 4; day quin noi A/Y- 11

Tim : - Cdc thong s6 so do thay thé

-DU% va hiéu sudt h khi MBA lam viéc voi b = 0,8; hé

sO cos| , = 0,8 tai dién cam
- Dién dp U, khi tai dinh miic

Giai
1. Thong so so do thay thé
P ~ ~ - Ildm
R, =—" Socapnbi D |l =1
I1dmf2 \/é
10°
o= Sm OO a5 A

J3u, +/3.22.10°

| = 1312 _ 7,58 A

J3



3600 _ Uy U = Y%
| = 37 587 =209 Q 5= " 1nf 100 1dmf
880
U, =2 1002880 v g --m 59 _q55 g
100 e 7,58
X, =\3Z-R? X,=y1162-20,9° =114 O
R,~R, = R, _ D9 1045 o
2 2
. ' X
X, ~X, =20 1% 57 g R,= Re.  x,="2
2 2 Kk, K;

k, = Yr _ 22 3_052
U, 04




P 0
R, =—% | = I°/°|1dmf =i7,58=0,152 A
| 100 100
~ 900 P U, 2210°
°3.0,152° ° 1, 0152

R, =12.985 € 3.=144.7370Q

X, = \/302 -R,’ X, — 1447372 —129852 =144.153 O

R, #R,=12985 Q) X, =X ==144153 O




e _ P R, _12985
voT BU,l, 3 144153

Chuy: R,=10,45Q X,=57Q
R, ~R =12985Q X, ~X,=144153Q
2. Tim A U% va hiéusuatn  AU%= B(u, Jocos,+u . %sing,)

cos@p, = 0,80 -2 singp, =0,6
R R, ;20,9

Riligm 100 :gnlldm 100 =u %—=4
Uldm Uldm 3n 3” 116

u %= =0, 72



Xy = 4g =3,93

3 116

AU% = 0,8(0,72.0,8+3,93.0,6) = 2,35
ﬁSdm COS(PZ

’]’] —
BS,. cose, +B°P, +P,

u %=u %

B 0,8.500.0,8
0,8.500.0,8+0,8°3,6+0,9
3. Tim U,

AU%
Uz :(1_ 100 )Ude

__2 y04-0,388 kV
0,8.100

~ 0,99

-1



7.9 May bién ap dac ~bié,t o— }
1. May bién dap tu ngau (
a. So d6 nguyen 1y Yig W J < % |
b. Pac diém ! i UHJFJH
W, o '
- hé s6 BA : k=U1=W1 =>U,=—=U,
U, W, W,
khi A thay doi
U. thay d6i tir: 0 - Trén nhan
——> U,thaydoltw: 0+ U4, MBATN & PTN
- Nang lvong chuyén tir SC sang TC
theo 2 duong-> Kich thu¢c nho gon
c. Pham vi st dung U, =220V
- CoOng suat vira va nho U, =0:250V

- Cbng suat 16n



2. May bién dp do luvong o

- UC&O l
a. May bién dién ap T
\W%

* So db nguyeén ly YT

, Ne'a's

- hé so BA : kzu1 W, <>

U, W,
=> U ﬂ /
W,

- 2 dau dq thit c4p luon noéi véi Von k€ —> Khong tai

U,,. =100V



1 hoac 2 vong

b. May bién dong dién W //
a. So d6 nguyen ly Lign rﬂm
b. Dac diém A

-h¢ s6 BD : kizllzwzzll"”“ :>IA:&I16n
I2 Wl IA 2

- 2 dau dq thit cap luon noi véi A

- L, =5A ->MBA 100/5, 200/5, 1000/5, ....



