3. MO HINH PONG CO CAM UNG
3.1. Cac phlwong trinh @iladong @ cam ung
» Dongdién AC chay trong cwén day stator va rotor

« Dongdién AC chay trong cén day stator sinh rarttruong quay codc do dong

bo, ns:
120f.
HS =
P
! (1)
fola tin $5 cua dongdién stator;p; 1a £ cuc
« Khi c6 chugn dong trong déi giira tr trudng quay stator va rotodjén ap ém
rng trong cén day rotor céan  f, = sf, phy thuoc vaodo truot s
S = nﬁ_nr
n
¥ (2)
* Machdién twong duong aiabC cam urng
Rotation
o Axis of
i " phase A4
A ‘ —ob
Ip
\(
T N———a
vﬂ Iﬂ'
v{'
i
e E -—o ¢
’I':
Rotor Stator

Hinh 1: Mach stator va rotori@aBC cam ing
1
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' 3)

(4)
e Phrong trinhdién ap stator

vu - pwa-"-Rsia

vy = PY,* R,

Vl:‘ - plll{‘+RSiC

)
» Phrong trinhdién ap rotor
vy = PV, +R i,
Vg = PUpt R, i,
Ve = PYcHR i (6)
o Tu théng méc vong cin day stator pha “a”
¥, =L i+L,(i,+i)+L i, cosB+i cos(0+120°)+i.cos(6-120°)] e

L.a Dién cam tu than dia cwn day stator
L.o: Dién cam twong hb giira cac can day stator
L. Gid thi cuc dai ciadién cam twong hb giita cac can day stator va rotor

e Tu théng méc vong cin day rotor pha “A”

W, = Lyi,+L,(ip+ic)+L,,[i,cos8+i,cos(8-120°)+i cos(8+120°)]

Laa: Pién cam ty than @a cwn day rotor
Lag: Pién cam twong 1 gitra cac can day rotor

L. Gid ti cuc dai ciadién cam trong b giita cac can day stator va rotor

2
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» Do khdng c6 day trung tinh nén

i, +i,*i, = 0

i, +igti. =0 )
bat:
L, =1L, L,
L =

L
AR Ilo

Biéu thic tir théng madc vong & thanh:

y, =L_i+L [i,cosO+iycos(B+120°)+i.cos(0-120°)]

¥, =L i,+L [icosb+i,cos(B-120°)+i_ cos(B+120°)] (11)

« Bién d6i d-q

Céc phrong trinh trén c6 th duoc don gian bing cac bin d6i cac bén pha
thanh céac thanh ph doc theo céac trc quay Wi tdc 6 ddng b d-g, Wi truc q
vuot truée truc d 90 theo chéu quay @a rotor. Nu truc d dugc chon sao chod
thoi diémt = 0 tuc d tring i truc cia pha a, thiaf thoi diém bit ky goc hop boi
truc d va tuc pha a laod.

Dongdién stator dc truc va ngang trc:

i = 21,0050, 0+,005(0,1-120°) 47 c05(@,1+120°)]

i, = ~2[i,sinw,t+i,sin(w,t-120°) +i sin(w, t+120°)]
© 3 | ‘ (12)
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Bién ddi nguoc:

L™
1]

idgCDS{l}JI - zwsmmsr

i, cos(w t-120°)- iqssin{ w t-1207)

o,
I

i cos(w1+120°)~i_ sin(w 1+120°) (13)

Phép bén doi tir dai luong pha sandai luong dq d¢ing duoc ap ding cho tr théng
méc vong valién ap stator

Goi 6, 1a goc toc d wrot trude truc pha A da rotor, tuc d Mrot trudc rotor \bi toc
do:

dt (14)
Phép bén d6i dai luong pha thankiai lwong dq va ngoc lai:

iy = -E[EAc:}sﬁr+EBCUS(B;IEO“)+fccos{ﬂr+]20°}]
iy = ——2-[z'dsinﬁr+fﬂsin(ﬂr—mt}"‘)+:‘Cs'm(8r+12{)°J]
3 (15)
i, = izcos6, i sinB,
ig = igc08(0,-120°)~-i_ sin(6,-120°)
i = i,c08(8,+120°)~i, sin(6,+120°) (16)
« Cé&c plrong trinh @ ban trong 1& quy chéu dq:
Tu (4) va (14), ta co:
6 = wr-6 (17)
Tur thdng moc vong stator:
4
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q’[a:ir - Lss id9+ Lm ldr

Uy = Lyiy+L,i

E5 g8 m gr 118
Tur théng moc vong rotor:
1Ijr¢:ir - erfdr+meds
Vor = eriqr+‘[‘miqs (19)
Véi Ly, = (/2L a
bién ap stator:
Vas = Rsi{ir-mqus+P1'|Idt
v, = Rsiq.r+ mslljdr+p¢qs (20)
bién ap rotor:
Var = &idr_(pﬂr}qjqr-kpwdr
Vo = Rriqur{pBr}"pdr-"ngr (1)
Vi
po, = 50, 242
Coéng st tic thoi dau vao stator:
ps - vaia+vb‘ib+vcic (23)
3 y ol
Py = _(vds'lds-}'vqslqs}
2 (24)
Cong sit tic thoi dau vao rotor:
S35 L
P = E(vn‘ridr 1irllqlrlr,ir) (25)
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M6 men:
3 ) . P
TE‘ = E{ww"':ﬂr— wdrlqr)f

« Phrong trinh chugn dong:

dw 2
T-T =J—= = Jd 0
dt d;z
Trongdo T, la m6é mendi:
Tm = Tﬂ'(mr}m

Hoac
T, = T,[A®:+B&,+C]
3.2. Céacdic tinha ché do xac hp
« O ché do xac hp can ling, dongdién stator:
i, = I cos(w t+a)
i, = I cos(w t+a-120%)
i, = I cos(w t+a+120°)

Vdi a la goc phaais,.

s Imcustx

i

s = Ipsinc

Dongdién stator co thduoc viét lai:

I =1 = Idgcnsmsr-*:qssmmst

Hoac
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4 . =]
i4,008 7+, cos(w 1+90%)

(26)

(27)

(28)

(29)

(30)

1J3

(32)
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I =1, +jl

(33)
Vi I la gia ti hiéu dung aia dongdién stator trong &idvtd.
Iy =iglV2
I, =l'q_.,h/§
e Tuong tr, dién ap stator va dondjén rotor:
V, = g +Jv )2
I =G+ _jiqr},-‘ﬁ (34

« O ché do xac hp thanh phn py trong phrong trinh (20) va (21)4ng 0, nén
Vi =Riy-w L i -wlL i

555 gs 5 m gr

Fqs Ly R.s'zqs T msLssliS' o mem Ia’r

(35)
Pj‘ = R I.!' jm&'LEEfS +"rm3 Lm'!r
- st.;r +jm3(f"ﬂ N Lm )fs +jws Lm (j;' * j;)
= RI X1, +X, 0+ 1) )

Trongdo
XS = mS(LS.S'._LM)

duoc goi la dién khang ro stator, va

X =wl

duoc goi la dién khang ir héa.

« Véi mach rotor ngn mach, vg, = Vg, = O:
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Ve =0 =Ry -so (L, i, +L,i,)

v, = 0 = Rriqr+SmS(L”idr+Lmid,}
- R .
ro 0=—1 }merrIr fmsLmI.r
s
R

[}

I X0, X, 0+ D)

L

VoI
Xr = {.;.J{L”—Lm)
duoc goi la dién khang ro rotor.

* Mach trong duong

Pag
R, X, | X,
VWA —m
| I i 1, R
Vs Xm E g_;
& A

s

Coéng siét truyén thong qua khehkhdng khi

P = Rp
ag s r
Cong siét ton that tréndién tré rotor
P, =RI
Cong sdt truyén dén truc rotor
8
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PJ& = Pﬂg_Ph"
R
= I[>-R I’
5
1-5 2
-R-5[
> (41)
Mach thay tié:
P‘:Ig P
R.F X.i' _: ] Rr X-" i
e AA— T A AA—TIT
1 .' 1 !
o §X | r 1 SRS
|.5 mlf E r <
c a’:r El
M6 men:
3Py
¢ W
" (42)
2
®, =W —
m i'pf
- mj(l—s)—2~
Py
T, =32 p
2 Sa, (43)
* bac tinh mé men 406 truot
M6 hinh thay th:
9
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R, X, _E-li_h X V,= TXn¥s
WA ? ALLLA ° RAJ(X;+X,)
| IR
he g? R,+jX, = TR I%)
c Jr £ e Rs+j(Xg+Xm)
a'|
i- £
"R RIS IX, X)) (44)
R v
Te - 3%[ 1‘] 2‘ 2
S0 ) (R, +R [s)" +(X, +X,) (45)
T,
e Motor — -%-—Generatur
|
|
0 -0.5 pu slip s

1.5n,  Speed
n, = synchronous speed

10
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3.3. Biéu dién cacdai luong trong 18 don vi twong d6i

* Pai lugng @ ban cho mach stator

V,pase = P€aK value of rated phase voltage, V
icpase = PeaK value of rated phase current, A
frase = rated frequency, Hz

Gia tii co ban cia caadai lvong khéc:

Opase = 2T paser €lec. rad/s
Oy pase = Dpase(2/Ps), mech. rad/s

Z.!r base ~ Vsbase hs base? Q
L.f base ~ Vsbase H{Is base®@ bm-g): H
Wsbase = Vs base o] bases Whb-turns

3-phase VAMSE‘ =3/2 (vs base is base)! VA
Torque base = 3/2(p/2)W pose iy pase NI

» Phrong trinhdién ap stator trongédvtd

vdr - indr_qulqs+plpds

'L-’dg RS Ed? m.&' qu +p[ l ]I[d_; ]

Vsbcm Zsbﬂn l.rim'e mba.re 'Ifsbasz mba.re llrsbase

(46)
Tuong tr:
Fqs - Rs!qs+ as"_llds+§$qr (47)
Vi
= 1 - ms_mr
pO, = ——(pb) = sw, =
mm.! m: (48)

» Phrong trinhdién ap rotor trong &idvtd

11
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e Tu thng mdc vong

e MO men

T

Er'i-dr_ {ﬁﬁr)mqr-‘- Eﬁdr

= Ri, +(p0)¥,+ D,

|
ey
+
gy

]
+
L]

3/2 (llfqr Edr_ "ll,ir iqr}(pfﬁ}

e
T

base

7 -

« Phrong trinh chugn dong

CuuDuongThanCong.com

328 e ) P 12)

— —

lqurldr_ ]l'ldrl gr

p(w,)

) = ——(T-T.)
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(50)

(51)

(52)

(53)
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Vi

2
1 Jmmbasc

2 VA,

- W w [ W
®, = m - rp_f _ r

©Dbase  PoaselPr Dpase (56)

3.4. Biéu dién dong a dién trong nghién&u 6n dinh
« Trong nghién ¢u 6n dinh, cac thanh gim pyys Va pygs trong phrong trinhdién
ap statoduoc bo qua

e Phrong trinhdién ap stator

vd.'; = Rs!ds"msll’lqs

|+
vqs R.s‘tqs msll'rds

(57)
» Phurong trinhdién ap rotor
Var = 0 = Rririrqpﬂrq'lqr-'-pwdr
‘qu =0 = erqr+ pBrlIIdr+ pwqr (58)
e Tu thdng méc vong
llld!‘ - L&'-‘fds_i- Lmidr
qu o Lssfq.s+Lmiqr
q!dr - Lmid!+‘['rrfdr
¥, = Ly +Li, 59
Vi
Lss - L.r+‘["m er - Lr+Lm
13

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


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

e Khu dongdién rotor:

I
[~

Wy = Lgtyt

— m L
"IIqs - _ll"qr+ LS.S'_L_

Thay vao plrong trinhdién ap:

— ] _ ra !
Vi = Rs!d.f X LostVy

_ " §ow
Vs = Rsrq3+XsrdT+v
Vi
w L
v‘; — 5 mlIJ
L T
-
vj = m.'i'Lm_llj_
q L dr
Fr
Va

Lz
X! = mS[Lﬂ—L—m]

qs

X's duoc goi la dién khang qudd ciadong @ camang.

* Phrong trinhdién ap stator

14

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

(60)

(70)

(71)

(72)

(73)

(74)

(75)


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

VitV = RATX iy i )+ Wy+jve)

-

V, = R+jX)I+V'

176
* Machdién twong duong:
R, X
¢ AAA— TN —————
| I~ |
v, %

o

Vs ladién apdau arc stator
V' ladién 4p phia sadién khang quao
e Phrong trinh mé 4 qué trinh qué@d mach rotor @ién ap sautién khang qudo)

p(vy)

]- 7 Fy e ¥
—F{; [vd+(}(s—XJ}1w] +pBrvq

1 I yor f
= [Vq ~(X,-X)i, 1-p0Oy;

p(v,)

(77)
Vi

<
]
£
o
C
i
>
[~

(78)
T’, goi la hing $ thoi gian hy mach quédo (do bing rad) @adong @ cam ang.
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4. MO HINH PUONG DAY TRUYEN TAl
* Mach trong duong

sy — b g
i Z
(] AT
S > 5 !R
|
o >
Z, = Z_sinh(yl) 79)

Y, _ 1 cosh(yl)-1
2 Z. sinh(yl)

- Lam(2)
Zec 2 (80)
Vi
Z. = zly
Y = Vyz = a+jp 61)
o Néuyl << 1,Z.vaY,co the xap xi nhu sau:
Z, = Z_sinh(yl)
= Z(yl)
=zl =2 82]

16
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L]

0|2, g
—
22
T ——

M|"i nN|'I—I- ﬁN[H
0 |~

(83)
Mach trong duong trong trong hop nayduoc goi la mach trong duong hinhzn
dinh maxc.

« M6 hinhduong day i chiéu daiduong day khac nhau:

Puong day ngn: 80 km, b qua nhanh song song

Puong day trung binhit80 kmdén khaing 200 km, diing md hinhdinh mzc.
buong day dai: Dai bn khaaing 200 km, dung mo hinh himhtwong duong

5. MO HINH MAY BI EN AP

 Mach thay tig hinhx:

D e
-t Y
2Yb b t V.
@+t) 1+t 1+t °

Trong mé hinh trény, la tong din caa may bén &p:t 1a ric phan ap; S va R la nut

dau giri va nGtdau nkan caa may bén ap.

6. MO HINH H E THONG KICH THICH

6.1. So d6 hé théng kich thich IEEE loai |

« CO nhéu k¢ théng dugc ar dung, tuy nhién trong nghiénra 6n dinh ke thong
kich thich IEEE lai | dugc St dung ptb bién.

* So d6 khéi cua e thdng kich thich IEEE lgi | nhu sau:

17
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VJ-‘t.'_f'
I"’R AN
v : v
4 - K 1
il — + A +
- Lo L
: Z Z 1+ ‘SI‘J VR Z K,f-_' + .S'T‘r._
+h — 4
V;F
% Vi
PSS min K, B
l -+ .TT;.'

« CAac phrong trinh mé & hé thong kich thich:

dE
TE dtfd :_(KE + SE( Erd)) Erd+ VR

dR K

sz‘a "'?F E
F

TA dVR :_VR+ KARf - KAKF Efd+ KA(\/ref_l \4|+ Vpss)
dt T

VRmin SVRSVIR’max

7.HE THONG TU DPONG PIEU CHINH TOC PO VA TUA BIN
7.1. So d6 khoi

Pc
Psn.-‘{mux}
W(pu) | ﬂ"‘ 1
- .y Z > 1—’ : - ;
d ~. +5Tsy | [ Pgy | 1+ T,
Psvfmin}
18
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7.2. Phwong trinh mo ta

dT
TCH = _TM + F;V (71)
dt
dR 1 w
L div =-Py* PC_Q(ES -1) (7.2)
0< PRy, = Poyax 7.3)
8. B 6n dinh hé théng dién (PSS)
8.1. So do
VF‘SS.max
v
1+ 8Tpgs 14+ 5Tpgs, 14 8Tpggy
vF‘SS.min
8.2. Hé phwong trinh mo ta
Xp1 = — X1 +Kpss O
PSS
}:(pz _ Thss —Tess » 1 - Kpss Tpss: o
Tpss Tpss2 Tss2 Tpss2
\}F‘SS = TF-‘SS3 [TF‘SS -'TF’SS1 Jx ; + TF-‘SSZ - TF"SE-S pr _ 1 VF‘SS + KPSSTPSS1TPSSE l;-"r
Tossa | TpssTpssa Tpss2 Tpssa Thssa Tpss2 Tpssa

19

https://fb.com/tailieudientucntt

CuuDuongThanCong.com


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

