Chuong 8:
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Chat Lwong Dién Nang
I. D6 sut ap
1. Khai niém
Néu dién ap dat vao phu tai khong hoan toan diing voi dién ap dinh muc cua thiét bi thi
khi @6, thiet bi s€ lam viéc khac voi cac thong s6 dinh mirc.Dong dién c6 thé téng lén,
lam dong co bi qua tai, cong suat va mé men dong co giam, ...anh huong den chat lugng
hoat dong ciia thiét bi. Tham chi, mot s6 thiét bi khong thé van hanh néu dién ap qua
thap.

Do 1éch dién ap dugc dinh nghia
5% =YY 100 @.1)
dm

Trong do :

U : dién ap dat vao phu tai

Ugm : dién 4p dinh muc cta phu tai
Nguyén nhan gy ra do léch dién 4p tai noi tiéu thu dién 1a do:
Ban than cac hQ tiéu thu : Tai cua cac hd tiéu thu ludn thay ddi, dan dén phén bd cong
sudt trong h¢ thong dién thay doi, va gia tri dién ap tai cac nut trong hé thong ciing thay
doi.
H¢ théng bi su ¢6: Nha may di¢n, day dan bi su cd, gay qua tai cuc bo va lam cho di¢n ap
giam xuong.
Thay d6i phuong thirc van hanh cta hé thong Thay doi phuong phtrc van hanh nha may,
so d6 mang dién, s& lam cho dong phan b cong suat thay doi.
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Voltage Profile \ Voltage Profile

at Peak Load at Low Load

Hinh 8.1 P§ léch dién ap theo tinh trang tai

Hinh 8.1 thé hién su phan bd dién ap giam dan tir ngudn dén tai, va sy thay d6i nay phu
thudc tuy theo tinh chat cua tai: Peak load — tai dinh va Low load — non tai.

Theo “ Quy trinh trang bi dién”,quy dinh
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Dién 4p dit trén cyc dong co ndm trong gi61 han +5% so voi dién ap dinh miec, trong
truong hop dac biét cho phep tang dién ap dén +10%. D61 voi dén thap sang sinh hoat thi
dién 4p khong duoc tl}ép hon dinh mtc 1a 2.5% doi véi xi nghi¢p, 5% doi voi nha 6.
Trong trudong hop su ¢, dién ap trén dén khong dugc gidm qua -12%.

Theo luat dién luc, quy dinh

Vé dién ap: trong diéu kién binh thuong, do 1€ch dién ap cho phép trong khoang + 5% so
v6i dién dp danh dinh cua ludi dién va duge xac dinh tai vi tri dét thiét bi do dém dién
hodc tai vi tri khac do hai bén thoa thuan. Ddi véi ludi dién chua 6n dinh sau su ¢, do
1éch dién ap cho phép tir +5% dén -10%;

2. Anh huwéng ciia @9 1éch dién ap

Chat luong dién ap rd ré}ng s€ anh huong dén chit lugng cua cac thiét bi st dung dién,
dac biét 1a khi dién ap thap.

a. Cac thiét bi phat nhiét

Céc thiét bi sir dung nguyén 1y phat nong cta dién tré nhu : bong dén soi dét, may nudc
nong, ban Ui, bép di¢n, ...s€ b1 &nh hudng rat nhi¢u theo di¢n ap.

= Nhiét do phat ra giam 10% khi dién &p giam 10%
= Dién 4p ting cao -> qua nhiét : giy hoa hoan , anh huong dén tudi tho thiét bi.
b. Cac dong co dién
Hoat dong cua cac dong co dién s€ bi anh huong khi c6 sy thay ddi dién ap.
= Anh huong dén qua trinh khoi dong dong co
* DPién 4p giam s€ lam dong dong co tang : qua tai, qua nhiét.
* Anh huong dén qué trinh van hanh dong co do cac thiét bi bao vé dién ap hoat
dong
c. Cac thiét bi dién tir

© ol oo @ g
Cic thiét bi dién tir nhu tivi, mdy tinh, déu SRR :
thu,... bi anh hudng khi di¢n ap thay doi i °
(=}
= Dién ap thip 1am giam chat luong -
cac thiét bi : mau sac, am thanh, .. [
. Anh hudng 16n dén tudi tho cta cac =
thict bi -
o (<]
Vi du : Khi bi qué ap 5%, tuoi tho bong . o
deén hinh tivi gidm 50 % 3 MM;QMM&“““ TRE
T )

Hinh 8.2 Thiét bj dién tir
3. Cac bién phap diéu chinh dién ap
Co6 rat nhiéu bién phap cho phép cai thién chét luong dién ap, cu thé gém
- Thay ddi dau phan 4p ctua cac MBA
- Thay ddi cau trac hé thong
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- Tang tiét dién day dan

- Tang dién ap hé thong

- Lip dat tu bu trén dudng day

- Xay dung cac tram méi

- Lép dit cac thiét bi diéu chinh dién ap

Trong gido trinh nay, ching ta chi tim hiéu phuong phép thay doi dau phan ap cia MBA
va phuong phap lap dat tu bu trén duong day.

4. Piéu chinh diu phan ap cia MBA

Péu phéan ap ctia MBA chu yéu dung dé diéu chinh dién ap ctia cac MBA dién luc va
trong mot sd trudng hop dung dé didu chinh goc pha. Trong hé thdng phan phdi, dau
phan ap chu yéu dung dé duy tri mot dién 4p khong d6i phia thu cap khi dién 4p phia so
cap thay doi.

C6 nhiéu loai diéu chinh dau phan ap ciia MBA, tily thudc vao cap dién ap st dung va
cong suat cia MBA. Pau phéan ap thuong duoc dit phia dién ap ap cao cia MBA, khi d6
céc tiép diém chi phai chiu dong dién nho, ciing nhu thao tac chuyén dau phan ap it phat
sinh ho quang.

MBA c¢6 dau phan ap khong thudc loai diéu ap dudi tai, khi can thay d6i dau phan ap bét
budc phai c6 lap MBA ra khoi h¢ thong Do d6 khong thé thay dbi thuong xuyén dau
phan ap, ma can tinh toan chon mot dau phan p thoa man dugc yéu cau vé dién ap tai
cac ho tiéu thu dién trong cac tinh trang khac nhau cta phu tai ( cuc dai va cuc tiéu).

Xét mot MBA giam ap, vi du 110/15 kV, 1a loai may duoc sir dung dé bién d6i dién ap tu
cap truyén tai 110kV xudng cip phan phdi la 15kV. MBA c6 phia cao ap la phia (a), phia
ha ap 13 (b), c6 nic diéu chinh phan 4p phia cao ap.

MBA
a : : b
Hinh 8.3 MBA gidam ap

Ti s bién ap ctia MBA 1a

n=—== (8.2)

kt
Vi :
Uy, : Dién 4p tuong ung cua dau phan ap duoc ghi trén nhan may
Uyt : Dién ap khong tai cia MBA, phu thugc dién ap ngén mach %
Upoy =7.5 % : Ui = 1.1 Ugy
Upoy <7.5 % : Uy = 1.05 Ugpy
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So dd thay thé tinh toan duoc cho nhu sau

[}..T

pa

n = -
‘d ’kr

Hinh 8.4 So' db thay thé MBA giam sp

MBA giam ap c6 dau phén ap dugc thay thé bang mét MBA ly tuong c6 ti s6 bién ap n
méc ndi tlep v6i mot tong trd cia MBA. Gia sir rang tong trd Zg, khong thay ddi khi

thay d6i dau phan ap.
Dién ap quy doi phia thi cip vé so cap U
Ub,—Ua—AUBA (8.3)
Dong thoi, xét MBA i tuong:
U
Yn 2o (8.4)
Ub Ukt
Suy ra di¢n ap can chon
Upa z%[Ua _AUBA] (85)

b

Trong thuc té, tai thuong co 2 ché do lam viéc :
Ché d06 phu tai cuc dai tng v61 cOng sut S, ¢

_ Ukt
pal — Tr()
Ub

Ché 6 phu tai cuc tiéu Gmg voi cong suat Smin

U [UY —AUT (8.6)

U
pa2 = U(kZI) [U(Z) U;i)] (8'7)
b
Chon dau phén 4p trung binh:
U,u+U
= pal © 7 pa2 . (8.8)

Vidu :
MBA 1800KVA 35+2x2.5%/10.5kV, APy = 24kW, Uy 04 =6.5%. Phu tdi dinh muc : S =

1680 KVA, cosp=0.8

Phu tai cuc dai : Tai dinh murc
Ul =9.7kv,U" =34kV

Phu tdi cuc tiéu : Tdi dinh mirc
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U =9.9kV,U" =36.3kV

Chon dau phén dp cho MBA

5. Bu trén dwong day

a. Bu doc trén duwong day

Mot cach gan dung, ton that dién ap trén duong day ti 16 tuyén tinh voi cam khang duong
day, do d6 dé diéu chinh dién 4p duong day, ta diéu chinh thay d6i gia tri cam khang
duong day.

Dién khang duong day 1a ham s6 logarit ciia kich thude duong day, do d6, n6 chi thay doi
rat it theo sy thay doi ctia kich thudc nay. Ngoai ra, viéc thay ddi kich thudc duong day
kho thuc hién do chi phi dau tu cao. Con bién phap mac thém cac duong diy song song
16 rang 1a ciing khong kinh té.

Do d6, ngudi ta c6 thé sir dung bu doc duong day nhu 13 mot phuong phap don gian dé
tang kha nang tai, giam ton that dién ap trén dudng day.

So dd thay thé ciia dudng day sau khi gin tu bu doc.

...............................

A LR X B
| L AAA v Il |
' I |
TTTTTT T T l """""""""""" l e
Dav dan Tu bu
Xe

Hinh 8.5 Bu doc trén dwong day

Cong thirc tinh d6 sut ap sau khi gin ty

Ay - PRHO(X - X,) 8.9)
dm
Cong thirc dé tinh dung khang b tu bu:
X.-x- U.AUQ— PR (8.10)

b. Bu ngang trén duwong day 7 )
Muc dich cua bu ngang trén duong day la thay doi dong cong suat phan khang tai thanh

cai .
B

= | R X e Quii
Qur T {| Tauba
Cong _Sll:ilt phan khang tr - Qe
he thong Qyy

Hinh 8.6 Bu ngang trén duwong day

Cong thire tinh d6 sut ap sau khi gin tu

AU:PR+(g‘QC)X 8.11)
UAU - PR
0. =0-UAU-LR (8.12)
5
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Vidu : Cho duong ddyl5kV, AC -120, 6km c6 rp = 0.27, xg = 0.327.

Tai S; = 6000KVA, cosp=0.8 tré.

Yéu cau ton hao dién dp trén dwong ddy < 5%

A AC-120, 6km

> S=6000KVA

AU% < 5%

cos=0.8- tré

1. Tinh dung lwong tu bu doc ddt cudi dwong diy

1. Tinh dung lwong tu bu ngang dat tai thanh cdi tai

3. So sanh hé s6 cong sudt nguon trwde khi bit va sau khi bi ( so sanh 3 gid tri)
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II. Bu cong suit phan khing

Mot tai tiéu thu cong suit P-kW va Q-kVAr sé& c6 hé s6 cong suat
VPP +0?

Tat ca cac may dién va thiét bi dién AC chira cac phén ttr bién ddi dién tir déu can dong

dién phan khang tao tir thong. Hay noi cach khéc, ching doi hoi phai dugc cung cap cong

suat phan khang cho chung, ngoai cong suat thirc.

(8.13)

Nhitng thiét bi tiéu thu nhiéu cong sudt phan khang gdm:

May moéc thiét bi ({I0)
Dong co khong ddng bd 0.55-0.85
Pén huynh quang, khong tu 0.50-0.93
May han hd quang 0.5-0.9
Lo hd quang 0.8-0.85

Bing 8.1 Cc thiét bi sir dung cong suit phan khang

Do d6, can thiét phai cung cap cong suat phan khang Q cho tai
I}

—N e

Nguon U > _1

cos g Q Tii

Hinh 8.7 Cung cip cong suit cho tai

Viéc giam hé sd cose twong mg véi viéc giam cong suit phan khiang Q truyén trén
duong day

Nguyén ly b cong suat phan khang : Cong suét tic dung P tir ngudn van cung cap cho tai,
trong khi do, cong suat phan khang cung cap cho tai dugc lay tir 2 nguodn : Q, tir tu bu va
(Q-Qp) tir nguodn.

Hinh 8.8 Bii cong suit phin khing

Viéc bu s& 1am giam duogc lugng cong suat phan khang Q phai truyén trén duong day
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Viéc bu cong suat phan khang dong nghia véi viéc nang cao hé s6 cong suat cose

g

i1 Oh=0Q1- Q2

v

Hinh 8.9 Méi quan h¢ giira bu cong suét phan khang va cos@
Q truyén trén duodng day gidam — goc ¢ gidm <« tic coso sé tang 1én

2.'Y nghia va muc dich ciia viéc ning cao cos¢

a. Gia tri vé mit kinh té - giam tién dién phai tra

Theo “ Nghi dinh cua chinh phu s 105/2005/nd-cp ngay 17/08/2005 quy
dinh chi tiét va hudéng dan thi hanh mot s6 diéu cua luat dién lyc”

“Piéu 9. Chit luong dién ning

2. Bén mua (jién dé san xuat, kinh doanh, dich vu c6 cong suét sir dung cuc dai tur 80 kW
hodc may bién &p c6 dung lugng tir 100 kVA tr¢ 1én c6 trach nhi¢m:

a) Pang ky biéu d6 phu tai va dic tinh k¥ thuat cong nghé cua thiét bi st dung dién voi
bén ban dién;

b) Dam bao hé s6 cosf > 0,85 tai diém dat thiét bi do dém dién trong diéu kién hé thong
dién dam bdo chat lugng di¢n nang theo quy dinh tai khoan 1 Picu nay;

c) Lép dat thiét bi bu cong suat phan khang trong truong hop hé sé cosf < 0,85 dé nang
hé so cosf > 0,85 hodc mua thém cong suat phan khang trén hé thong dién cua bén ban
dién.

3. Truong hop bén mua di€n c6 kha nang phat cong suat phan khang 1én hé théng dién,
hai bén c6 thé thoa thuan viéc mua, ban cong suat phan khang thong qua hop dong.

2

Cong thirc dé tinh cose

4 (8.14)

COSQY = ————=
1/A;+A;

Tién mua cong sudt phan khang
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Ta=Taxk % (8.15)
Ty Tién mua cong sudt phan khang
T,: Tién mua dién nang tac dung

k: Hé s bu dip chi phi, dugc xac dinh theo bang sau

TT (cosQ) k (%) STT cosQ k (%)
1 0,85 0 15 0,71 19,72
2 0,84 1,19 16 0,70 21,43
3 0,83 2,41 17 0,69 23,19
4 0,82 3,66 18 0,68 25,00
5 0,81 4,94 19 0,67 26,87
6 0,80 6,25 20 0,66 28,79
7 0,79 7,59 21 0,65 30,77
8 0,78 8,97 22 0,64 32,81
9 0,77 10,39 23 0,63 34,92
10 0,76 11,84 24 0,62 37,10
11 0,75 13,33 25 0,61 39,34
12 0,74 14,86 26 0,60 41,67
13 0,73 16,44 27 Dui 0,60 44,07
14 0,72 18,06

Vi du

Xdc dinh chi phi mua céng sudt phan khang cho mét xi nghiép c6 chi sé dién nang tiéu
thu :

Thoi gian kWh KVArh Pong / kWh
Gio binh thudng 3000 2900 860
Gio thap diém 1200 750 480
Gio cao diém 500 450 1715

b. T6i wu héa Kinh té, k§ thuat
Viéc nang cao hé sd cong suét s& dan dén cac loi ich vé k¥ thuat nhu sau:

Tang kha ning mang tai cia MBA, diy dén, cap hay thiét bi dong cit.

1:—"PEUQZ (8.16)

Giam ton that cong suét, ton that dién ap trén day din
9
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B PZ +Q2 P2 QZ

AP = T R=?R+7R=AP<P>+AP(Q> (8.17)

3. Cac thiét bi bu cong suat phan khang
Trong hé thong cung cip dién st dung cac ty bu dé bu cong suat phan khang.
a. Ciu tao tu bu

CAu tao mot tu bu dién hinh nhu sau:

Céac dau cue

r F- Nl = -

M Piéntré xa
11199851399
TITTTFTTTTT
iiiiiiiiiii ———— (au chi bao vé
$33444428448 | +—— Phantot

Hinh 8.10 Céu tao tu bu

Céc dau cyc dung dé dau noi véi nguon dién, so d6 dau noi tuy thudc so d6 dau Y hay A
cua tu bu.

bién trd xa: Ti€u tan dién tich dugc tich trén cac ban cyc cua tu di¢n khi nguon dién cap
cho tu bu bi mat.

Cau chi bao v¢: Bao v¢ cho cac phan tir ty, cadc phan tir tu dugc ndi song song nén khi
mot phan tr nao dé bi sy co, nod s& bi co 1ap bdi cau chi cua no.
b. Cong suat cia tu bu:

Cong suét cua tu phu thude vao di¢n ap
U

0y = 0p (%)’ (8.18)
UR

Qo = Operating Reactive Power — cong suat phan khang tai dién ap van hanh
Qg = Rated Reactive Power — cong suat phan khang dinh mirc
Vo = Operating Voltage - di€n &p van hanh
Vi = Rated Voltage - dién &p dinh muc

Cong suét cua tu phu thudc vao tan s6 :

f

Jr

Qo = Operating Reactive Power

0, = Ox( (8.19)

10
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Qr = Rated Reactive Power
fo = Operating Frequency
fr = Rated Frequency
Vi du:
Cho tu bu c6 cong suat 100KVAr, 12.7 kV . Xac dinh dong dién van hanh cua tu
a. Dién ap van hanh 12.7 kV
b. Dién ap van hanh 8.66 kV

Vidu:

Cho tu bu co cong sudt 100KVAr, 12.7 kV . Xdc dinh dong dién van hanh cua tu
a. Dién ap van hanh 12.7 kV
b. Dién ap van hanh 8.66 kV

4. Xac dinh dung lwgng bu

a. Trudong hop tong quat

Chung ta can xac dinh dung luong bu Q, sao cho nang hé ) cong sudt tir cos@ lén gia tri
COSP;
Fy

01

Oh=0Q1-0Q1

Y

Ung véi cosol :

0, = Pigo,

Ung véi cosol :
0, = Pigo,
Cong suit can bu dé nang hé sb cong suat tir cosel 1én cose2 :
0, =0,-0,=Pigp, — Pigp, = P(igp, ~1gp,)

b. Truong hop nhiéu vi tri

11
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Xac dinh dung lugng bu tdi wu Qy; tai cac tu phan phéi sao cho hé sb cong suét tai thanh
cai TBA tang tur cosg; 1én cos@,

154 .4]{‘?8

Os=0+0,+..+0, K =F+P,+..+P,
sz = Pz(tg@ —1g9,)
Cong thire xac dinh dung lwong bu toi wu tai cac ti phan phdi

th‘
Ri

0, =0, _(Qz _sz)

Vi du : Xdc dinh dung lwong bii toi wu tai cdc ti phdn phoi sao cho hé sé cong sudt tai
thanh cai MBA la 0.95. Cho tu bu :20,30kVAr

S = 50 + 70 {KVA) S =50+ 50 (KVA) S =80 + 120 (KVA
- PX3 o PX2 - PX1
150+ M50-5
SM25+M25-Ton LM Sim
3M16+M16 - 100m | @ I

Cho r0- 50 = 0.387, r0- 25 =0.727,10- 16 = 1.15 Q/km

12

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


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

ITI. Song hai

1. Khii niém vé séng hai

a. Khai niém

Trong hé théng 1y tudng, dién ap duoc cung cip tdi thiét bi cia khach hang, va thong
thudng day 13 dién ap thudn sin.

Néu tai 1a loai tai tuyén tinh (U va I ti 1 tuyén tinh), thi dong dién tai cling tuyen tinh, va
khi do6 dién ap trong hé thong cling 13 dién ap thuan sin. Tuy nhién, trong thue té ton tai
rat nhiéu loai tai phi tuyén — nonlinear load, d6 1a loai taii ma U va I ¢6 cac mdi quan hé
phtc tap, khong phai 1a tuyén tinh. Vi du chung ta quan sat dang séng dién ap va dong
dién ctia mot tai phi tuyén dién tré theo hinh dudi.

It)

Nonlinear Resistor

Hinh 8. Dién 4p va dong dién tai phi tuyén

Gia st nguén dién thuan sin dugc cép cho mdt phu tai 1a mot tai phi tuyén, vi du nhu bo
chinh Iuu cau 1 pha . Dé dang nhan thay rang dac diém cia b chinh luu cau 1 pha la
dong dién s€ khong thuan sin, hay néi cach khac 1a bi méo dang. Day dan ndi gitra tai va
nguodn c6 mot gia tri dién trd va dién khang nao d6 nhu hinh vé.

Pién ap

bién ap Thanh cai tai

Roi trén dwong day
TS |
-..-I (VAY I
S, _'_‘-____-‘- -
Dién ap

Thuan sin Déng dién |
Méo dang '*

Hinh 8. H¢ thong tai phi tuyén

13
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Ta c6 so dd tuong duong

ARLTEEY

P —

AVEL Z,

| |

| |

I |

| | —_—
O

: l lIh
| |

Nguﬁu sinh
song hai
Hinh 8. Mé hinh hé théng tai phi tuyén

Dong dién tai bi méo dang I, sé tao ra trén day dan mot dién ap roi bi méo dang
AV=l, Z,

Do d6, dién 4p tai thanh cai tai s& bang dién ap ngudn trir dién 4p roi trén day dan va rd
rang dién ap nay la mot dién ap bi méo dang. Ciing twong tu nhu vy, bat ky mot dem
nao trén hé thong ciing s& co dién ap bi méo dang Va ciing c6 thé néi rang, trong thuc té
hau nhu cac dang séng dién ap déu khong thuan sin.

Theo 1y thuyét phéan tich Fourier, mot dang song bat ky v(t) duwoc phén tich thanh cac
thanh phan :
v(t) =V, + ) (a,cos kw t+ b, sin kw ), véik=1deén oo

Hay

v(t) =V, + Y ¢, sin(kayt + ¢,)
k=1

Trong do:

w, =27/T =27 1, : tan so goc co ban
Vi cac hé so dugce xéac theo cong thuc:

a, =% j v(t)coskwyt.de, (k=1,23,....n)

b, = 1 jv(t)sin fwyt.dt, (k =1,2,3,...,n)
72- -7

Nhu véy, néu ap dung phuong phap phan tich Fourier cho mot dang séng bi méo dang, ta
c6 thé tach né thanh cac thanh cac thanh phan thuin sin. C6 thé xem két qua phén tich
Fourier mot dong dién khong sin nhu hinh dudi, chiing ta thay cac thanh phan ngoai tin
s6 co ban c6 gia tri kha 1on.
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Hinh 8. Két qua phén tich Fourier dong dién khong sin.

Tom lai , mét dang song bi méo dang boi vi ngoai thanh phan co ban( vi du 50Hz hay
60Hz), n6 con chira cac thanh phan ngoai tan sb co ban . Nhimng thanh phan nay duoc
goi 14 hoa tan hay 12 séng hai.
Vi dy, chiing ta c6 cac thanh phan ctia mot dang song sau:

Thanh phan co ban f=60Hz, bién d6 220

Thanh phan bac 3, £=180Hz, bién d6 5

Thanh phan bac 5, £=300Hz, bién d6 15

Khi d6, dang song tong hop ctia cac thanh phan trén s& bi méo dang nhu hinh vé&

60 Hz
(h=1)

+ 180 Hz
(h=9)

300 Hz
{h=5)
- > 420 Hz
(h=7)

+ 540 Hz
(h=29)
660 Hz
(h=11)

+ 780 Hz
(h=13)

Hinh 8. Toéng hop cac thanh phan thanh mdt dang séng méo dang
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Hai bac n ctia mot thanh phan co ban tan s6 f;( vi du 50Hz, 60Hz) 1 thanh phdn ma no c6
tan so f, :
fn =nx f]

Néu n =0, twong Gng véi thanh phan DC cua dang song.
n=1,3,5,7,.....: thanh phgin hai 1é
n=2,4,6,8......: thanh phan hai chan.

b. Cac tham s6 ciia séng hai .
Do méo dang song hai toan phan (THD)

o0
2
F,
=

THD =

1
Voi F; la bién do cua hai thir i, va F'y la bién do cia hai co ban.
P méo dang séng hai tirng phan (IHD)

IHD=£

1

Tri hiéu dung tong (RMS)

RMS = / iFf
i=1

!

Vidu :

Cho két qua phan tich cua mot song hai :
RMS=40
I; =10
I3 =23
Is=2
I7=138
Ig =23

Xac dinh :
THD
IHD

2. Cac nguon sinh séng hai

C6 nhiéu cach dé phan loai ngudn tao ra séng hai, trong gido trinh nay, chung ta c6 thé
tam chia thanh 2 loai nhu sau:

a. Ca tai truyén thong phi tuyén

Mot nhom cac loai tai phi tuyén truyén théng hay thudng gip 13 cac dong co, may bién
ap, ... ddc diém cia cac loai tai phi tuyén nay la do mach tir gy ra.

16
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Nguyén nhan 13 do dic tinh tir hoa khong tuyén tinh cta 13i thép.

Voltage

100% — T~

" *Knee"

Current

Hinh 8. Pudng cong tir h6a MBA

Cac may bién ap luc duogc ché tao dé sir dung & duoi diém “knee” cua dic tinh bdo hoa tir
hoa. Néu MBA van hanh voi dién ap nho hon diém gidi han nay, dong dién va dién ap co
mdi quan hé tuyén tinh, va song hai rat nho. Néu MBA vén hanh véi dién 4 ap bat dau vuot
qua diém gi61 han thi khi d6 moi quan h¢ dién ap va dong dién la phi tuyén, va cac thanh

phan hai bat dau ting cao.

Rét nhiéu cong ty dién luc dua ra cac gidi han vé gia tri ton hao khong tai va co tai cua
MBA, khi d6, cac nha san xuat s& cd gang dé san xuat cac MBA v&i cac gia tri ton that
cho phép. Piéu nay s& dan dén nhiéu thép hon trong mach tir, dudng cong tir hoa s& cao
va hau qua 1a dong dién hai ciia cic MBA sé& thap.

Mac du dong dién song hai
nho hon 1% dong dinh muc
cuia MBA tai dién 4p dinh
mirc. Nhung né ciing can dugc
chu y khi hé théng thdng cua
chung ta c6 rat nhiéu MBA (
vi du, trén dia ban TP.HCM c¢6
trén 10 000 MBA dang hoat
dong), va dac biét la vao cac
gio thip diém, khi dién ap
tang cao.

Hinh trén trinh bay dong dién
hai cia mot MBA mdt pha, co
thanh phan bac 3 twong d6i
16n.

Céc 160 hd quang, dén huynh
quang, tivi, ... voi dic diém 1a
c6 su phong dién .

CuuDuongThanCong.com
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Nhom thir hai cac loai tai truyén thdng 13 cac tai nhu 10 hd quang dién, dén huynh quang,
tivi, man hinh CRT, .... Dic diém ctia nhém tai nay la hoat dong dya trén sy phong dién.
ben huynh quang du:oc sir dung c6 cong suét chiém tir 40-60% tong cong suat tai trong
cac toa nha cao tang, dong thoi ciing 1a thiét bi chiéu sang chii yéu trong cac ho gia dinh.
Pén huynh quang duogc sir dung rat nhiéu vi né tiéu thu ning luong twong dbi it so véi
dén soi dét.

bén huynh quang 1a dén phong dién, n6 doi hoi c6 mot ballast tao ra mot dién ap cao phat
sinh sy phong dién gilra 2 dién cyc, tor d6 s€ c6 dong dién chay gilta 2 dién cyc trong ong
huynh quang. Khi dong dién phong dién dugc thiét 1ap, dién ap giira 2 dién cuc s& giam
xudng. Pong thoi khi d6 ballast ciing dong vai trd mot thiét bi giéi han dong phong dién.
Co 2 loai ballast, mdt loai tir (magnectic) va mdt loai dién tur (electronic). Loai tir dugc
c4u tao don gidn bdi mot 161 thép MBA. Loai dién tir dugce cau tao nhu mot bd dong cat
dién ap, bién d6i dién ap ngod vao tan s6 co ban thanh tin hiéu dién ap co tan s6 25-
40kHz.

beén huynh quang str dung ballast tir s€ tao ra dong dién méo dang, véi do méo dang toan
phan THD =15 %. Thanh phan hai cht yéu 14 thanh phan hai bac 3.

v —s
2 oo}—\
§ 0.1 \ / \

Time (ms)
(a)

0.14
0.12
~ 0.10
g 008
£ 006
(&)
0.4
0.02

0.00 = W w] =

0 240 480 720 980 1200

Frequency (Hz)
(b)
Hinh 8. Dang séng va phd cia dén huynh quang ballast tir.

bén huynh quang‘sfr dung ballast dién ‘aI co gibng dién bi méo dang nhiéu hon, c6 hé sb
méo dang toan phan THD tir 10-32 %. Hau hét cac dén huynh quang sir dung ballast dién
tor déu phai stt dung mach loc thy dong (passive filtering) d€ han ché hé s6 THD dudi
20%.
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Hinh 8. Dang séng va phd ciia dén huynh quang ballast di¢n tir

b. Céc bd bién ddi dién tir cong suit

Céc thiét bi dién tur cong suét, ma nguyén ly hoat dong dua vao sy dong, cit cac linh kién
dién tr cong suét nhu Diode, thyristor, triac, ... 1a cac thiét bi tao ra cac nguén song hai.
D6 1a cac bo luu dién UPS, cac bo diéu khién dong co AC, cac bo diéu khién dong co
DC, ....

Bo diéu khién dong co

DC B-pulsa

Bo diéu khién dong co DC thyristor rectifier NN

c6 so dd nguyén ly nhu R =" vit

hinh v&, chung thong X X X

thuong sir dung bo chinh  VvA- e &

luu cau 3 pha di€u khién (VB i may be supplied from same or
thyristor). Puwong nhién, = X X X Gl = ey
dong dién ngudn cap dién

cho b diéu khién dong co r ]

phai 1a dong DC khong sin. Hinh 8. B{ diéu khién tai DC

B6 diéu khién dong co AC

Bo diéu khién dong co AC (bo bién tan) sir dung nguyén ly diéu ché do rong xung PWM
¢6 so dd nguyén 1y nhu hinh dudi. Thanh phan thi nhit ctua bd didu khién AC 1a bo chinh
lru, ngd ra cta bo chinh luu, dién ap DC 14 ngd vao cta bd nghich luu. Bo diéu khién s&
diéu khién tai AC bang cach thay doi dién ap va tan s6 ngd ra ciia bo nghich luu. Dang
dang song v(t) cap dién cho b nghich luu duge cho phia phai cta hinh v&.
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Hinh 8. B§ diéu khién tai AC
3. Anh hwéng ciia song hai

Anh huéng thtr nhat cta song hai 1a 1am néng céc thiét bi trong hé théng nhu MBA, dong
co, day dan.... Nhiét lugng tidu hao trén mot phan tir ¢6 dién tré R g véi thanh phan
dong di¢n hai bachla:

AP, =1 R,

Luu ¥ : lvu y 1a dong dién 1A & tan s6 650Hz sinh ra nhiét gap 40% so voi dong dién 1A
¢ tan s6 50Hz, do dién tr¢ day dan tang theo tan s0. Do do, thanh phan hai cang cao sé
lam cho céc phan tir bi téa nhiét cang nhi€u, dan dén qua tai, 1ao hoa va hu héng thiét bi

Mbét dic diém khéc cﬁg hién‘ tuong séng hai, @6 la thanh phén hai bac 3 trén day trung
tinh s€ c6 gia tri l1on gap 3 lan thanh phan hai bac 3 trén day pha, trong khi dong trung
tinh cua thanh phan co ban 1a zero, xét trong hé thong 3 pha doi xung.

Hinh 8. Hai bic 3 trén diy trung tinh

Nhu vay, néu thanh phan hai bac 3 lon thi s€ lam qua nhiét hay qua tai day trung tinh.
Theo tiéu chuan IEC, néu thanh phan hai bac 3 16n hon 40% thi phai chon tiét dién day

Song hai anh hudng rat 16n dbi voi tu dién, do tong trd ctia tu ti 1¢ nghich véi tan sb Z =
l/joC. Nhu vay can phai chi y dén dinh muc cua ty dién va do qua tai cho phép (dong,
kVar va ap). Bé giam nhe tac dong cua song hai ta co thé sir dung cach méc sao — trung
tinh cach ly hodc mac tam giac 3 pha cua cac dai tu di¢n.
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Trong mdt sd trudng hop su cong hudng trong mach dién gy ra hu hong cach dién va
nhitrng hu hong nghiém trong khac.

Song hai dién ap bop meo dang song dién ap, trong truong hop nghiém trong co thé gay
ra gi4 tri dinh qué cao lam hu hong cach dién va giam tudi tho cua thiét bi.

Giam hé sd cong suit, giam hiéu suét cua thiét bi dién
Lam cho cac thiét bi bao vé (cau chi va role) c6 thé hoat dong khong chinh xéac

Gay nhiéu thiét bi vién thong. Song hai trong hé thdng dién co thé giao thoa véi mach
dién thoai. Piéu nay thuong xay ra khi cac duong day dién thoai khong c6 vo boc chay
song song v&i dudng diy dién & mot khoang cach twong ddi gan. Nguyén nhan 13 do séng
hai dong dién chay trong duong day dién s€ di qua dién cam gitra 2 duong day va di vao
duong day dién thoai.

4. Céc bién phap han ché séng hai

a. Sir dung MBA ndi A/Y

Mot trong nhirng bién phap hiru hiéu dé han ché song hai tac dong dén dién 4p ngudn la
s dung may bién ap ndi Y/A. Hau nhu cac MBA phén phdi dang st dung trén ludi dién
dugc ndi theo kiéu nay.

= 1
|

—HF'

A/
Vﬂ

I v

MR

Hinh 8. Séng hai trong MBA ndi Y/A (trén ) va Y/Y (dwéi)

Neu may bién ap n01 Y/Y, thanh phan hai bac 3 s& cha trong ddy trung tinh tir cudn thir
cAp sang cudn so cap, va tir d6 chay vao cac pha. q , ‘

Ngoai ra, str dung cach dau day Zig Zag may bién ap c6 thé han ché cac thanh phan song
hai khac
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b. Str dung mach lgc thu dong

Mach loc thu dong, ciu tao don gian gébm cac thanh phan L va C, vi du nhu mach RLC
ndi tiép nhu hinh v&. Tuy theo cac gia tri L va C, mach s& cong huong tai mot tan sb ma
nguoi thlet ké da xac dinh sin cho mot bac hai nao do. Tai tan sd cong huong, mach s& c¢6
gi tri tong trd nho nhit va dong dién hai cong huong s& di qua, khong tré ve ngudn.

Mot b mach loc thy dong thong thuong gom nhiéu mach loc khac nhau twong ng nhiéu
bac hai khac nhau méc song song. Vidubac 3,5,7,9.

Ngoai ra, ching ta cling c6 loai mach loc dugc ciu tao dé loc cac song hai trong mot dai
tan s6 nao do.

- Zr(w) 7

=+

Hinh 8. Mach lgc thu dong

¢. Str dung mach lgc tich cuc

Cac tai phi tuyén khi hoat dong thi dong dién c6 chira cac thanh phan hai, hay noi cach
khac, mudn cho cac tai phi tuyen hoat dong thi ngudn phai cung cdp dong thoi thanh
phan tan s6 co ban va cac thanh phan song hai.

L, i —’r rL:"'.r"h"n

@ i, detection
‘I P
Shunt-APF

Hinh 8. Mach lgc tich cuc

DPong thoi, cac bo bién d6i cong suat khi hoat dong thi s& tao ra song hai.
Nhu véy, nguyén Iy hoat dong cua cua mach loc tich cyc nhu sau:
Dong dién tai can duge cung cp boi 2 thanh phan:
lL = lf + lh
Thanh phan co ban i; duge cung cap bai ngudn
ls = lf
Thanh phﬁn hai i, dugc cung cép bd1 mach loc
ip =i,
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Ngudn dién chi can cung cdp thanh phan tin sé co ban cho mach loc, do dé khéng c6
dong dién hai chay vé nguon.
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