


BAi 4-1 KHAI NIEM CHUNG

1. Pinh nghia va dac tinh
 Dinh nghia:

Ngan mach chi hién twong:
» Cac day pha cham nhau
> Day pha cham dat
> Day pha cham day trung tinh (lwi 6 trung tinh ndi datt)
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BAi 4-1 KHAI NIEM CHUNG

1. Pinh nghta va dac tinh
d bDac tinh:

Khi xay ra ngan mach:

. Téng tré hé thdng gidm xudng

] Dong dién tang Ién, dién ap gidm xudng

M&c dd gidm téng tr&, tdng cla dong dién
hay giam cua dién ap phu thudc vao vi tri
diém ngan mach.
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BAi 4-1 KHAI NIEM CHUNG

2. Phan loai
a. Ngan mach ba pha, N®)

. Ngan mach hai pha, N@)

Ngan mach mét pha, N(

O O T

. Ngan mach hai pha noi dat, N(.")
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BAi 4-1 KHAI NIEM CHUNG

2. Phan loai

Loai NM Hinh qui wéc Ki hiéu X.suat (%)
Ngan mach ba pha < 7 N®) 5
/ V/
Ngan mach hai pha < / N@) 10
— 7
Ngan mach mét pha < N() 65
/ /
Bk s
Ngan mach hai pha ndi dat N N(1.1) 20
>

||‘<\§\

WY /o Vot IaY
I 29I 1Y




BAi 4-1 KHAI NIEM CHUNG

3. Nguy@n nhan va hau qua clia ngan mach

d Nguyén nhan:
v’ sét danh vao duwdng day
v canh cay roi vao dwdng day
v cach dién bj gia cOi

v nhan vién van hanh thao tac sai, dao duwong...
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BAi 4-1 KHAI NIEM CHUNG

3. Nguy@n nhan va hau qua clia ngan mach

d Hau qua:
v' gay phat néng cuc b6
v' sinh ra lwc dién déng gay hw héng khi cu dién...
v’ gayrasutap
v Gay ra mat dong bd gitra cac may phat = mat 6n dinh hé

thdng

v sinh ra dong thi tw khdng = gay nhiéu loann dwdng day
thong tin

v/ gian doan cung cap dién
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BAi 4-1 KHAI NIEM CHUNG

4. Muc dich tinh todn ngan mach

a.
b.

C.
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So sanh va lwa chon cac so do noi dién, trang thiét bi
Tinh toan gia tri khai déng relay

Xac dinh anh hwédng cia dwdng day dién déi véi duwong
day thong tin

Gii dong ngan mach va phan tich cac loai sy cd trong hé
thong dién



Bai
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4-2 DPAC PIEM DONG PIEN
NGAN MACH

1 £y ® A ~ A A o N
Ngan mach v61 nguon cung cap khong doi (diem
ngin mach xa nguodn)

Ngidn mach x4y ra gan dau cuc phat phiat dong  bd
DPic tinh ngdn mach cua tdi dong co

DPic tinh ngdn mach cia mang dién cong nghiép













































So sanh dong ngin
mach Kkhi cé tai va
khi khong tai
v Thanh phan dong nm

xoay chi€u bing nhau.

v Thanh phan mot chiéu:
khi ¢6 tai nhd hon.

=1, khi khong tdi 16n hon
khi c6 tai

Trong tinh todn thuong
gid thi€t hé thong dang
van hanh khong tai
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4.2.2 Ngin mach xdy ra gan dau cuc may
phit dién dong bd

a. Khdng tréd dong bd, qua do, siéu qud do clia may
Sl are

b. Tri hiéu dung cta dong dién ngin mach

c. M6 hinh mdy phét dién dong bd dung dé tinh
todn ngan mach
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4.2.2 Ngin mach xdy ra gan dau cuc may
phit dién dong bd

a. Khiang tr§ dong bo, qud do, siéu qud do cua
may phat dién

v'Khi ngin mach xdy ra gan dau cuc MFDB, dong dién
trong may phdt ban dau cé bién dd 16n nhat, sau dé6
gidm dan, cudi cung dat gi tri khong doi.

v Gi4 tri khong dodi d6 dudc goi 13 dong ngin mach duy
tri.
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4.2.2 Ngin mach xdy ra gan dau cuc may
phit dién dong bd

a. Khiang tr§ dong bo, qud do, siéu qud do cua

may phat dién

Ngudi ta chia 1am ba giai doan d€ nghién cttu:
»Giai doan si€u qua do: 1”7
»(Gial doan qua do: I
»Giai doan duy tri: I
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4.2.2 Ngin mach xdy ra gan dau cuc may
phit dién dong bd

a. Khiang tr§ dong bo, qud do, siéu qud do cua
may phat dién
D€ don gidn trong qu4 trinh tinh todn, ngudi ta dua ra
gid thiét:
v' Stic dién dong cila mdy phat 1a hing s6

v Su suy gidm dong ngin mach 12 do sy gia ting cta dién
khang may phat
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4.2.2 Ngin mach xdy ra gan dau cuc may
phit dién dong bd

a. Khiang tr§ dong bo, qud do, siéu qud do cua
may phat dién
VéGi ba giai doan khao sat 17, I’, I & trén. M6 hinh
MEFDB sé€ 1a:

» bién khing siéu qua do x”, tuong tng v4i dong nm siéu qua
dc\) I’?

» bién khing qua do x’, tudng ¢ng v6i dong nm qué do I’

> Dién khdng dong bd x, tuong ng véi dong nm duy tri I
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4.2.2 Ngin mach xdy ra gan dau cuc may
phit dién dong bd

b. Tri hi€u dung dong dién ngidn mach

> Tri hi€u dung thanh phan AC: I, =, +Al'+AL”
I, 12 thanh phan x4c 14p duy tri
ADl’, AI” 12 @0 gia ting dong do thanh phan dong qud do
va si€u qua do b

> Thanh phin DC: i, =21 "

> Tri hiéu dung dong ngdn mach toan phan:

I= L +L,
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4.2.2 Ngan mach xdy ra gan dau cuc may
phat di€n dong bo
c. MO hinh may phat di€n
O DPE tinh todn ngin mach, md hinh MFP dugc
bi€u dién bdi mot sic dién ddng mic noi ti€p
v61 mOt di€n khang
v Pién khang x”;, X’ 4, hodc x,

v Stic dién dong E 14y bing tri sO khi mdy
phat khong tai
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4.2.2 Ngin mach xdy ra gan dau cuc may
phit dién dong bd

c. MO hinh may phat di€n

jX” i” jX” i, JXd i

O E U OE U OE

Siéu qua do Qua do Duy tri
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v" Tinh todn dya trén stic dién dong (E” hodc E”)

Tru6c su cd

o
iX;, X

. UN .
+) Eg En ()

/R WVAVAVAN

®

Suc dién dong cua may phat:
Ey = Uy +(Z, + X}, )l

Stc dién déng cla dong co :
E' =U, - X!

mIL

144

Dong ngidn mach tong:

=1+
9/12/2010 N

Sau su c6
| "
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Dong ngdn mach:
: = ' ;
I;JI - 9 "o UN 1" + IL
Z + deg Z + deg
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iH — Em . UN

X dm
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v" Tinh todn dong ngin mach st dung dinh Iy Thevenin:

Tru6ce su co

z
d .y <
E Jng UN Jde§
OF En ()

@

Ngudn 4p tuong duong Thevenin 1a:

Tong trd tuong duong Thevenin:

_ Xy (2, +iX,)
"Xy + 2+ XY,

9/12/2010

Sau su cd
5 :
e L
< o
é Jng | irr demi
. N .
() Eg En ()
Dong ngan mach:
., U,  (iXan+2Z +iXj,)Uy
N B a r = 4
Zr, +0 X (ZL ™ Jng)
=1+ = N+ T
ZL + Jng Jde
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4.2.4 Piac tinh ngdn mach cia mang dién
cong nghié€p

Mang dién cong nghiép cé thé dugc cap dién tir:
0 Hé thong dién (c6 dién 4p khong doi)

O Mady phét dién dong bd (& gin)

Phu tdi cla mang dién cong nghiép gom co:
d Pong co dong bd
d Pong co khong dong bd
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4.2.4 Piac tinh ngdn mach cia mang dién
cong nghié€p
Do d6 khi ¢6 ngdn mach xdy ra trong mang dién cong
nghiép, dong dién ngin mach cé thé dudc cung cap tir:
0 Hé thong dién (c6 dién 4p khong doi)
O M4y phdt dién dong bo (& gan)
Q Pong co dong bod

O Pong co khdong dong bd
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Bai 4-3 TINH TOAN NGAN MA CH POI XUNG

4.3.1 Gi6i thi€u

Co6 2 phuong phép tinh ngdn mach dudc st dung:
v Phuong phap don vi c6 tén
v" Phuong phdp don vi tuong ddi hay phan trim

Q Trong d6 phuong phap don vi tuong ddi cho phép tinh todn don gidn
nha't 12 khi hé thong ¢ that nhi€u cAp dién 4p.

O Ngay nay phuong phdp don vi tuong doi thudng dudc st dung.
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Bai 4-3 TINH TOAN NGAN MA CH POI XUNG

4.3.2 Phuong phap tinh trong hé€ don vi ¢o tén

O Céc dai luong dong dién, dién 4p, cong suit, tong tré
déu dugc bi€u dién theo ding don vi

O N&u hé thong c6 nhiéu cAp dién dp thi tong trd s& thay
ddi bing binh phuong ti 1& cta cap dién 4p.

O Do d6 cdc gid tri tdng trd phdi quy vé mot cap dién 4p.
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Bai 4-3 TINH TOAN NGAN MA CH POI XUNG

4.3.3 Phuong phdp tinh trong hé don vi tuong doi
1. Hé dai luong tuong doi:
Gi4 tri tuong doi cua mot dai luong duge dinh nghia:

Gia tri thuc

Gia tri tuong doi = ——— -
Gia tri co ban

v Gia tri thuc: véctd hay phiic

v" Gi4 tri ¢d ban: ludn ludn thuc
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Bai 4-3 TINH TOAN NGAN MA CH POI XUNG

4.3.3 Phuong phdp tinh trong hé don vi tuong doi

1. Hé dai luong tuong doi:

Chon truGe hai da1 lugng S, U, tor d6 tinh I, Z (hay
ch)

» Cong sult co ban S_: S,=10, 100, 1000..MVA hodc bing
Sy clia nguon.

dm

» Dién dp cd ban U,: thudng chon bang dién dp trung binh
dinh mic cla cic cap.
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Bai 4-3 TINH TOAN NGAN MA CH POI XUNG

4.3.3 Phuong phap tinh trong hé don vi tuong doi

1. Hé dai luong tuong doi:

> Dong dién co ban va tdng trd co ban:

2
| = i : 7 = UCb _ Ucb
cb ) cb -

ﬁ.UCb \/§-|Cb SCb
Tdng trd trong hé don vi tuong doi:
Z S
Ly =5 — =Zx—22
Z Uz
cb cb
Trong do: 7. — di€n khang mot pha (Q)

ICbz((kA); U, (kV); S.,((MVA)
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Bai 4-3 TINH TOAN NGAN MA CH POI XUNG

4.3.3 Phuong phdp tinh trong hé don vi tuong doi

2. Chuyén doi co ban trong hé don vi tuong doi:

A Thong s6 (Z) ciia cdc may phdt, mdy bién 4p, khiang dién thudng
dugc cho & hai dang:

>  phan trim so v§i dinh mic clia may
>  gi4 tri twong dodi véi cd bdn 1a dinh mitc clia mdy

O Tong trd dudng day thudng cho dudi dang don vi ¢ tén (Q).
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Bai 4-3 TINH TOAN NGAN MA CH POI XUNG

4.3.3 Phuong phdp tinh trong hé don vi tuong doi

2. Chuyén doi co ban trong hé don vi tuong doi:

O Trong tinh todn ngin mach, tit cd cdc thong so trén phdi dugc biéu
dién trong cung mot hé don vi tuong doi trén mot hé cd ban chung.

= Phai chuyén d6i cdc gid tri tuong ddi tir hé cd badn dinh mdc cla
thi€t bi sang hé ¢ bdn cia bai toan.
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Bai 4-3 TINH TOAN NGAN MA CH POI XUNG

4.3.3 Phuong phdp tinh trong hé don vi tuong doi

2. Chuyén doi co ban trong hé don vi tuong doi:

Cong thic chuyén di: 70 — ZZ(Q ) = 2(0) =2 < 28
cb
— Zindl _ Z(ﬁ,) _ ZSU %
ZCb Zcb
» . 29
| _ Smdl Ucu
md&i __ =zcii b b
= 47 =2 Scca Urfldi
cb cb
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Bai 4-3 TINH TOAN NGAN MA CH POI XUNG

4.3.3 Phuong phdp tinh trong hé don vi tuong doi
3. Tinh dién khdng cia cdc phan ti trong hé thong:
O M4y bién 4p: c6 sin Uy”

o 2
XI:/IBA — Ul\/lo . Scb . Udm
" 100'S,. | U,

0 M4y bi€n 4p ba cudn day:

1 1

% _ % % % : % _ % % %
UNC - E(UNC—T T UNC—H . UNT—H)’ UNT - E(UNC—T T UNT—H . UNC—H)

o, 1 o o, o,
Ul = = (Yoo + Ul — Ulor)
= = NC-T
9/12/2010NH NC-H NT-H C
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Bai 4-3 TINH TOAN NGAN MA CH POI XUNG

4.3.3 Phuong phdp tinh trong hé don vi tuong doi

3. Tinh dién khdng cia cdc phan ti trong hé thong:

O Pudng day trén khong va dudng diy cdp: thong s6 thudng dugc cho
duGi dang Q/km.

v’ Pudng day trén khong U=6+200kV: x,=0,4Q/km
v budng day trén khong U<1000V: x,=0,3Q/km
v Pudng diy cdp U=6+10kV: x,=0,08(%/km

v Pudng day cap U=35kV: x,=0,12Q/km
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Bai 4-3 TINH TOAN NGAN MA CH POI XUNG

4.3.3 Phuong phdp tinh trong hé don vi tuong doi

3. Tinh dién khdng cia cdc phan ti trong hé thong:

O Pudng day trén khong va dudng diy cdp: thong s6 thudng dugc cho
duGi dang Q/km.

Scb

2
cb

Scb

2
cb

d _
Ry =To L

d _
Xeep) = XoL-
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Bai 4-3 TINH TOAN NGAN MA CH POI XUNG

4.3.3 Phuong phdp tinh trong hé don vi tuong doi

4. Dong dién, cOng sudt ngan mach ba pha:
0 B4 qua dién tré R, dong ngdn mach ba pha:
o _Us(0)

*Nk
X*Th

» U, (0) dién dp tai nit k trude sy co
»  X.p, dién khdng tuong duong Thevenin nhin ti di€m sy ¢d (nit k) vé
hé thong
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Bai 4-3 TINH TOAN NGAN MA CH POI XUNG

4.3.3 Phuong phdp tinh trong hé don vi tuong doi

4. Dong dién, cOng sudt ngan mach ba pha:

U Trong hé don vi c6 tén: |(N3k) = |£§)k X |Cb
O Cong suidt ngdn mach: Sy = |£3N)k x U, xS,

O Néu U, =U,_ thi U,=1; va n€u bd qua dong tdi trudc sy cd thi:
U, (0)=1. Do do:
S S
— b __ _¢cb
SN — ¢ : X*Th —_—
“Th N
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Céc budc tinh toan ngan mach trong hé don vi
tuong doi theo dinh 1y Thevenin

Vé sd dd mot sgi, ghi thong sd cdc phan tir, ddnh s& cdc di€m nit cla
sd do.

Chon cong suit cd badn Scb. Chon tily ¥ mot dién 4p cd ban Ucbl va
tinh dién 4p co ban khéc theo Ucbl1 va ti s6 bién 4p k tuong Gng.

Tinh tong trd trong hé tuong ddi cd badn. V& so d6 ding tri. Xay dung
sd dd tuong duong Thevenin cho diém sy c¢6 va tinh X*Th.

X4c dinh dong dién ngidn mach.
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Bai 4-4 SU CO BAT POI XUNG

Ciac thanh phan do6i xiing

Cac mach thi tu va tong tré thd tu cia cac
phan tif hé thong dién

Tinh toan su cé bat d6i xing

68






4.4.1 C4c thanh phan d6i xing

1. Gi6i thiéu cdc thanh phan d6i xing
d Mothé tl}()'ng bat doi xing bat ky c6 thé phan tich ra 3
thanh phan doi xitng.
> Thanh phan thit ty thuin
> Thanh phan thit tu nghich

> Thanh phan thit tw khong

9/12/2010
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4.4.1 C4c thanh phan d6i xing

1. Gi6i thiéu cdc thanh phan d6i xing
O Véi dai lugng dién 4p ban dau bat ky

ta c6 thé phan tich thanh:

> Thanh phin tht ty thuan U, U_ U,

Uy Us, U

> Thanh phin th ty nghich U, U, U,

> Thanh phan tht tykhong U, U, U,
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Nguon ba pha déi xitng - tai 3 pha doi xing

Khi cham di't pha A qua tong tré cham Z

Dong cham dat
pha A la I

Zai|

[IE2
=
=, A
.
Z, c’
Dong cham dat

pha B, C biing 0
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4.4.2 Cécmach thit ty va tong trd thit tu clia cic
phan t hé thong dién

2. C4c mach thi tv cda mdy phat dong bo

0 M4y phat dong bo ba pha ddu Y, trung tinh ndj dat

qua Z%h - IA2 Xy IAo
+ :
_Q Eae UA1 UA2 3y UAO

X=Xy (hodc Xy, X) X=X" Xo=(0,15+0,6)X"
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4.4.2 Cécmach thit ty va tong trd thit tu clia cic
phan t hé thong dién
3. C4c mach thit ty cia dudng day truyén tdi ba pha

O Tong trd thit tv thuian va nghich bing nhau:
7,=7,=0,4Q/km.

O Tong trd thi tw khong:

buong day Z,(€2/km)
Mot mach khong c6 day chong sét 1,4
Mot mach ¢6 diay chong sét 0,8
Hai mach khong c6 day chong sét 1,1
Hai mach c6 day chong sét 0,6
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4.4.2 Cécmach thit ty va tong trd thit tu clia cic
phan t hé thong dién

4. Cac mach tht tv cua mdy bi€n dp

O Mach thd tu khong phu thudoc vao ki€u quin diy mdy

M4y bisi€apdpi cuon diy va ki€u | Mdy bi€n dp ba cudn day va ki€u
dau day dau day
1. YN/yn 1. YN/yn/d
2. YN/y 2. YN/y/d
3.D/d 3. Y/y/d
4. YN/d 4. YN/d/d
5.Y/d 5.Y/d/d
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Ba

i 4-5 HAN CHE DONG NGAN

MACH

1. G161 thi€u

J Khang dién:

>

9/12/2010

duoc dung d€ han ché dong ngin mach trong cic
mach cong suat 16n,

han ch€ dong md mdy cua dong cd dién

duy tri di€n ap trén thanh cai khi c6 ngan mach
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Ba

i 4-5 HAN CHE DONG NGAN
MA CH

1. G161 thi€u
d Khang dién:

V.V V V
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c6 dién khdng 16n hon rat nhi€u so vé6i dién trd
dién khang cho du6i dang X%

khdng dién dudc ché tao khong c6 161 thép
Khang bé tong hay khang khong khi
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Bai 4-5 HAN CHE DONG NGAN
MACH
1. G161 thi€u
0 Chon khang dién phai chon X % thoa:

» Vira han ch€ dong ngdn mach

» Ton thit dién dp trén khiang dién khong qud
(1,5:2)%U,

9/12/2010 116









Bai 4-5 HAN CHE DONG NGAN
MA CH

2. Bit khdang dién dé€ han ch& dong dién ngin
mach

0 khidng dién dudng diy d€ han ché dong dién ngin
mach khi ngdn mach trén dudng diy X, %<8%
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4.4.3 Tinh todn su cO bat 01 xing

1. Tong quan

O So dod tuong duong Thevenin:

Naq  nitk Nap Ntk oo itk
. ; . ; . ;
Zthl . . -
Z Z
+ - Uka ’ D thO Uka 5 D thO Uka 0

U,

Mang tudng ducng Mang tucng ducng Mang tucng ducng

Thevenin thi tu thuan Thevenin th( tu nghich Thevenin thi ty khong
Uka1 - UN - Zth1|Na1 Uka2 - _Zth2|Na2 UkaO - _ZthOINaO
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