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MO PAU
Trong nhimg nam géin diy, ciing vdi su phat trién manh mé ctia nén kinh
i€, nhu cdu sit dung dién trong nude gia tang nhanh chéng. BE ddp Gng ngianh
dién di c6 diu tr 16n v€ ngudn va ludi, bén canh viée ddu tr phét trién ngudn
va ludi nham ndng cao d¢ tin ¢iy cung cip dién thi viéc dim bdo chit luong

dién nang cung cip cing 1a mot trong nhing véin dé rdt duge quan tam.
&

Hién nay, qua trinh cong nghiép hod - hién dai hod & nudce ta dang dién ra
manh mé trén tat cd~cdc linh vuc. VGi sur tién bo cta khoa hoc-ky thuat, viée
dua vao tng dung ciac thiét bi dién - dién tir ¢é hiéu qua cao, cic thiét bi vi
dicu khifi'n: thiét bi dién tur cong sudt..ngay cing nhiéu, diy ciing chinh la
nhig thiét bi nhay cdm véi cdc nhiéu loan trong hé théng dién. V6i nhiing
nhiéu loan khong mong muén xuét lrién trong hé thong lam dnh hudng dén
tudi tho va hiéu qua lam viéc cua thiét bi dién.

= Mot trong nhitg van dé vé chit luong dién nang hién dang dugc nhiéu
nha nghién ciru xem xét va danh gid la hién tuong xuit hién séng hai do mot
s0 cdc thiét bi dién sinh ra nhu thiét bi chinh luu, 16 hé quang, dong co..., khi
gap ludi diénghich hop gay ra hién tuong cong huong séng hai 1am nhiéu loan
h¢ thong va anh hudng tGi dién dp trong ludi dién phan phéi. VAn dé nay chinh
la déi tugng nghién ciu trong pham vi cta ludn van. D€ ¢6 mot ddnh gid tuong
doi vé tic ddag cha séng hai dén chat luong dién nang trong ludi phin phai,
ludn vin s¢ dp dung dé danh gid d6i vai luGi phan phoi cu thé 1216 471 va 472
E2.5 tai Thanh phé Hai Phong.

B¢ hoan thanh ludn vin nay, tic gid xin chan thinh biét on su tan tinh
huong din cia TS. Bach Qudce Khanh va cdc thiy ¢6 trong bo mon Hé thong
di¢n — Khoa Pién -~ Truong bai hoc Bach khoa Ha Noi.

Do thai gian ¢6 han, vin dé nghién ciru con 14 mdi tai Viet Nam, chic

chin luan van con nhiéu thiéu s6t v han ché. Tidc gid rat mong nhan duge su
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gép ¥ cla cic thiy co va déng nghiép dé hudng nghién ciru sau nay dirge (16t
hom.

Xin trin trong cam on!
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CHUONG I
TONG QUAN VE CHAT LUGNG PIEN NANG

1.1 KHAI NIEM VE CHAT LUONG PIEN NANG:
Thuat ngit chilt lucng dién ndng duge sir dung khi phé bién trong nganh
cohg nghiep dién ké tir sau nhimg nam 1980. Chat luong dién nang la tip hop

cic tiéu chudn cia dién nang vit 4o tin cdy cung cdp dién trong hé thong. Ca

cor quan dién luc Va nguii st dung dién dang ngidy cing quan tim dén chit

lugmng dién niang. Co bén 1y do chinh cho su quan thm niy:

Ngiy nay cic thiét bi dién nhay cdm hom véi sy thay déi cha chit
lugmg dién nang so vdi cic lhlét bi trudc day, nhiéu thiét bi duge ciu
tao tir cic bd vi xur 1y hnac cdc thiét bi du‘:n tr cong sudt, day la cac

thiét bi nhay cim vdi cic nhiéu loan trong hé thing.

Su quan tdm ngay cing lon vao hiéu sudt lam viée cua toin b hé
thong dién din dén viéc ngiy cang tng dung nhiéu cic thiét bi dién
nhu ding co didu chinh toc dd hiéu sudt cao, thiét bi dién tr cong
smﬁ. 16 hid quang... Biéu nay din dén mic do song hii ngdy cing tang
trong hé thong dién.

Nhan thirc vé cic vin dé lién quan dén chat lugng dién ning ngay
cang tang coa khach hing su dung dién. Ho ngay cing nhan duge
nhiéu thong tin hom vé cie viin ¢ nhu ngdt dién, qud 4o do dong cit
dién, sut dp ngin mach, song hii... Vi day ld mdt thich thae 16n do
v nganh dién dé@ cii thién chit lugng dién nang phan phdi éi khich

hang.
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e Hé théng dién nghy cing phat trién rong 1dn, s6 lugng thi¢t bi ket noi
trong hé thong ngiy cing nhi¢u. Vi viy bit ki bo phin nao bi su cd
ciing gdy nén nhimg hau qua nghiém trong.

Trén day la bén 1y do chinh, bén canh d6 nguyén nhin siu xa ding sau
cic nguyén nhan nay 1a: cic nha sin xudt thi mong mudn hiéu sudl lam vide
tang 1én, mdy méc van hanh t6i wu. Nhin chung cic co quan dién lue déu cd
vii cho nd lie naty, vi né gidp khich hang cta ho tang loi nhuin ciing nhw gidp

“cho nganh dién giam chi phi ddu tw vio cdc tram bi¢n dp vd mdy phat bing
cch sir dung hiéu qua cdc thiét bi dién. Nhung doi khi céc thiét bi nay lai I
nguyén nhan gdy ra cdc vin dé dnh hudng dén chdt lugng dién nang.

Pinh nghia vé chdt liong dién ndng:

Cé nhiéu dinh nghia khdc nhau vé chdt luong dién nang dua trén quan
diém cla nhimg bén lién quan, vi du:

e Phia nhi cung cip dién ¢6 thé dinh nghia chit lugng dién nang nhr 12

d6 tin ciy va chi ra bang cdc thong ké dé tin cdy cia hé thong.

e Cic nhi sin xudt thiét bi ding dién lai c6 thé dinh nghia chat lugng

dién nang nhur cdc dae tinh cia ngudn dién cung cip cho thi¢t bi dién
lim viéc mot cich 16i vu. Diéu ndy sé la khic nhau cho cic thiét bi
khdc nhau vi ¢dc nha san xudt khic nhau.

Tuy nhién suy cho cling thi quan diém vé chit lugng dién nang phai dugc
xem xét trén quan diém cia ngudi sir dung. Chinh vi vy trong pham vi ikl
ludn van nity sé sir dung dinh nghia vé chit lugng dién nang trén quan diém
sau day:

“Bat kv vin dé dién ndang lién quan dén sai léch ve dong dién, dién dp,
tdn 6 ma nhitmg sai léch nay dan dén sy oo hode van hanh sai cho thiét bi

cita kidch hang s dung dién”

Hoc vién: Nguyén Eiic Toan - Lép CH KT 2005-2007



.

1.2CAC QUAN PIEM VE CHAT LUGNG PIEN NANG:
1.2.1 Chat lugng dién nang theo quan diém d¢ tin cay ciia hé thong dién:
a. Do tin cdy cia hé thing:

"D tin cdy la xde sudt dé€ hé thong (hode phdn nr) hodn thanh triét dé
nhiém vu yéu cdu trong khodng thoi gian nhdt dinh va trong didu kién vdn
hefhh nhdt dinh ",

B vii hé thang (hay phén tir) phuc héi, khdi niem khoang thai gian xdc
dinh khong ¢6 ¥ nghia bat buge, vi hé théng 1am vigc lién tuc. Do d6 do tin
ciy duge do biing dai luong thich hop hon, d6 13 do sdn sang:

"D sdn sang la xdc sudt dé hé théng (hay phdn i) hoan thanh hay sdn
sang hoan thanh nhi¢m vy trong thoi diém bat ky "' =

Cédc chi tiéu danh gid do tin cdy cda hé thong dién bao gom:

* » Xic sudt thicu dién cho phu tdi, d6 13 xdc sudt cong sudt phu tai lon
hon cong suit ngudn dién.

« Dién nang thi€u (dién nang mit) cho phu tai, dé 13 ky vong dién nang

phu tai bi cit do hong héc hé théng mét nam,

* Thiét hai kinh 1€ tinh bing tién do mdt dién.

o Théf gian mat dién trung binh cho mot phu tdi trong mot nam.

-® 50 lin mat dién trung binh cho mot phu tai trong mot nam.

b. Chat luomg tin so:
Chat lugmg tan s duge ddnh gid bang:

e Dd léch tin 56 so vdi tidn 56 cd dinh:

ar=4 - Lam 10

il

Hoe vien: Nguyén Bic Toin - Lip CH KTD 2005-2007
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BYa 1éch tin s& phai ndm trong gidi han cho phép:
Afin SO S8,
Hay tdn s6 phai nim trong gidi han cho phép:
Fau S 8L "'
Trong do: |
oo oty
£ =1, Al
o B dao dong tin so;

e

o dao dong tdn 56 duge dic tumg boi do léch gita gid tri lén nhét va
nho nhit cha tin s6 khi tdn 56 bién thién nhanh véi téc 4o 16n hon gid tri cho
phép "
¢. Chat luong dién ﬁp:

Chdt lrong dién dp bao gdm cdc chi tiéu sau:

e Db léch dién dp so vdi dién dp dinh mdc coa hedi dién:

_U-U,

SU = - -=1{{)
)

U i dién dp thue t& trén cuc cdc thiét bi ding dién, SU phai thoa min
diéu kién:

o S M < U
Trong da &U vi 8U” 1a gidi han dudi vi gidi han trén coa do léch dign dp.
o Db dao dong dién dp:
Sir bién thién nhanh cua dién dp dugce tinh theo cong thiic:

& =
&L‘r o . L1} 4 T I LH::
L.lr

ue

Hoe vién: Nguyén D Toan - Lap CH KT 2005-2007
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T6c d6 bién thien tir U, dén U, khong duoe nhd hon 1%/s. Dao dong
dién dp gdy ra dao dong dnh sdng, gy nhidu cic thiét bi dién tir, anh hudng
khong t6t 16i sitc khoé clia ngudi sir dung dién.

* Do khong d6i ximg:

Phu tai khéng d6i xing din dén di¢n dp cdc pha khéng d6i xing, su
khong d6i xting ndy duge dic trung bdi thanh phén thi tu nghich U, clia dién

4
ap. Bi¢n dp khong d6i xing lam gidm wéi tho cla thiét bi dién, ting t6n that
di¢én nang. .

e Do khong sin:

“de.thi€t bi dién c6 dac tinh phi tuyén nhr mdy bién ap vin hanh & ché
dé khong tai, thiét bi chinh luu... 1am bién dang dudng d6 thi dién 4dp lam cho
n6 khong con hinh sin déng thai sudt hién cic sdng hai bac cao U, I;; cac séng
hai bic cao ndy gay ra hién tuong giam dién dp, phdt noéng thiét bi, tang tdn
theit sit tir trong dong co, tang tén that dién trong ludi dién,

Tiéu chudn Nga quy dinh:

Up =ZUI $5%U, v6ij=3,5,7,9, 11, 13..

-

Trong d6: U, 1a tri s6 hi¢u dung clia séng hai bac nhit.
1.2.2 Chat luong dién nang theo tiéu chuin IEEE-1159:

Cung v6i sur phdt trién ciia khoa hoc k¥ thuat, trong hé¢ thong dién ngiy
cang sudt hi¢én nhiéu cdc thiét bj dién nhay cim véi cdc nhiéu loan xdy ra
trong h¢ théng. DE phit hgp véi tinh hinh thuc t€, khéi niém vé chat luong dién
nang cling phai c6 sir thay déi va ngay cang dugc mé rong.

Du6i day ta cung nhin lai lich sir ctia qud trinh dua ra nhitng tiéu chufn
lién quan dén chét lugng dién nang di duoe IEEE gi6i thiéu:

Hoc vién: Nguyén Biic Toan - Lép CH KTD 2005-2007
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ANSI/IEEE - 519 — 1981: Hudng din ctia IEEE vé kiém sodt séng hai
vil bl cong sudt phan khdng ctia thiét bi chinh hru.

IEEE ~ 519 — 1992: Cic quy pham va yéu cdu vé viéc kiém sodt séng
hai trong hé thong dién. -

IEEE — C62.48 — 1995: Hudng din cta IEEE vé tic dong qua lai giita
cdc nhiéu loan trong hé théng dién va thiét bi bio vé xung kich.

IEEE — 1159 — 1995: Tiéu chudn cia IEEE vé vin dé gidm sat chat
luong dién nang.

IEEE — 1250 — 1995: Hudng din ctia IEEE vé vin dé giam sdt va bio
tri véi cdc thi€t bi nhay cdm véi nhimg nhiéu loan dién dp thodng qua.
IEEE — 493 — 1997: Tiél chuin cta IEEE vé cic quy pham thiét ké hé
théng dién trong linh vuc thuong mai va cong nghiép dé dam bio do
tin cdy.

[EEE — C57.18 — 10 — 1998: Cic quy pham va yéu ciu d6i véi nhimg
mdy bién dp chinh luu cong sudt ban din.

IEEE ~ 1346 - 1998: Cic quy pham dé ddnh gid tinh tuong thich ctia
hé théng dién vGi nhimng thiét bi dién (.

[EEE — 1159.3 — 2003: Cic quy pham vé van dé chuyén giao di liéu
chét lugng dién niang.

IEEE — 1531 — 2003: Hudng din cta IEEE vé viéc iing dung va cic
thong so ky thudt cia cic bo loc séng hai.

IEEE — 1564 - draft 6: Cic quy pham cho viée thiét 1ap cic chi so vé

sut dp ngan han.

Hoe vién: Nguyén biic Toan — Lap CH K'TH 2005-2007
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Hé thing thudt ngir duge trinh bay dudi ddy phin dnh nhimg 16 e cia
quoc 1€ trong thii gian qua nhim dinh nghia mot cdch chudn xdc hod thuft

ngir chit lvong dién nang.

Bang 1.1 dudi day s€ dva ra phin loai cic hién twgng dién tir truimg sir

dung trong linh vye chit lugng dién nang. Nhimg hién twong duoc ligt ké

trong bing ¢6 thé duge mo 14 v6i nhimg tinh chét phit hgp. Cic nhém ciing véi
4

sumiéu ti cha ching li quan trong d€ c6 thé phan nhém cdc két qud do luimg

vit miéu ta hién Wwomg dién — tir trudomg, nhimg hién twong co6 thé gdy nén cic

vin dé vé chiit luong dién nang.

Bang 1.1: Phan nhém va cdc dic tinh cia cdc hién twong dién tic

tricimg trong hé thong dién.

Nhom

L Qua do

I.1 Xung kich
1.1.1 Nano giay
1.1.2 Micro gidy
1.1.3Mili giay

| 1.2 Dao dong

1.2.1 Tin s6 thap

1.2.2 Tén s6 trung binh

_ _L.2.3Tén 86 cao
1. Bién doi ngan han
2.1 Tikc thi

2.1.1 Ngét dién
' 2.1.2 Sut dp
2.1.3 Tang ip

2.2 Thoding qua
2.2.1 Ngit dién
2.2.2 Sutdip
2.2.2 Tang ip

- "f’ha_im vi phﬁ"": Khoing thii B.lfl'“ do |
: ; dién 4p
tan chuin gian chuin
il ; chuin
5 ns : <50 ns
I ps | Ans-1ms
0.1 ms > 1 ms
< 5 kHz 0.3-50ms | 0-4pu
. 3-500kHz | 20 us . 0-Bpu
0.5 -5 MHZ Jps | O-4pu
_. 0.5-30 chu k¥ <(.1 pu
0.5-30 chu ky 0.1 0.9pu
0.5-30chuky ' 1.1-1.8pu
J0chuky-3s <0.1 pu
30 chuky - 3s  0.1-0.9pu
30chuky-3s 1.1-1.4pu

How vién: Nguyen Dic Toin
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2.3 Tam thai | e
_2.3.1 Ngitdién :. | 3s—lphit | <0.1pu
2.3.2 Sut dp - 3s— Iphat | 0.1-0.9pu
2.3.3 Tang ap , | 3s—1Iphit | 1.1-1.2pu
1. Bién doi dai han -
3.1 Ngat dién duy tri == EeEe >1phit  0.0pu
3.2 Dién dp thip | > | phit | 0.8-0.9 pu
3.3 Pién dp cao i >1phat | 1.1-1.2pu_
IV, Su khéng 48 xing vé dién dp ) o | o500
| v.Méo dang song N ]
5.1 “DC offset” Prang th&i6n | ) 1
b . ! dinh | "
5.2 Séng hai  0-100th T“-‘"gj:::fl 0 | 0209
. | L quth |
5.3 Da song hai 0-6kHy | TMEhditn | oo
" : ' Trfllné:thﬁi én |
bl : | dioh |
5.5 D0 6n Tn_mglth.'il an 0-1%
. e _dinh_
VI. Cic dao dong vé dién dp < 25Hz 0.1-7%
VII. Cidc do léch vé tan 5o hé
o : <10s
[ thong il
Két ludan:

Cie vin dé vé chit lugmg dién ning dang ngiy cing duge quan tim & cid

ba phia: Khich hiing sir dung, co quan dién luce va cde nhi san xudt, Ngay nay

trong moi trudmg canh tranh, cling véi sy xudl hién thi truémg cung ¢dp dién

thi viin dé vé chdt luong dién ndng cing trd nén quan trong vi cin duge quan

tdm nhiéu. Sy khéng hai long cha khiach hing sir dung dién ¢6 thé anh huding

dén tinh hinh kinh doanh bian dién cua co quan dién lue va cdc nhi sin xuit

thiét bi ding dién,

Trong cic vin dé veé chit hrgng dién nang thi hién tuemg cdong huong

song hai trén ludi phian phoi dang T mdt vin dé dudc nhiéu ngudi quan thm va

Hoc vién: Nguyén Duc Toan
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tim hiéu, Va day ciing chinh la d&i tegng thude pham vi nghién ciru cia ludn
van. Tir d6 s& dp dung d€ ddnh gid dnh hudng cia hién wong cong huding séng
hii dén dién dp tai cic ndt phu tai trén ludi dién trung dp 22kV cta eic 16 471
via 472 E2.5 tai Thanh phd Hai Phong.
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CHUONG 11
HIEN TUONG SONG HAI TREN LUGI PHAN PHOI

2.1 NGUYEN NHAN SINH RA SONG HAL: e
2.1.1 Bo chinh luu cong suat ba pha: -
B& chinh luu cong sudt 3 pha khdc biét vai bd chinh hou cong sudt | pha
bai vi nd khong sinh ra dong dién hai bac 3. Day I mot wu diém 1én b vi
“thanh phin hii bac 3 14 thanh phdn hai 16n nhit. Tuy nhién n6 vin ¢ thé 1a
mot ngudn dang ké sinh song hii tai mot 6 tin 6 dic tnmg nhu duge néu
trong hinh 2.1. Diy 14 dong dién dic trung thudc loai ASD.

[100%:)
ot
—

L]
o
=
&
s byt
=

a

e 4 ....'..-h_ —I——-_.—Lﬂ-—- .,-n...—.'-._.__ .......-..,ll.-.
I T AR TN | & A - SR A I e L DR - R A I
Harmaonie Mum ber

Hinh 2.1: Pho cua dong dién va séng hai cua dong co CSI loai ASD
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Hinh dnh séng hai nhu trong hinh vé 2.1 & trén cling ¢6 thé 1a dang dong
dién ddu vio dic trung ctia dong co mot chiéu. Cdc bo bien tin dién dp (giong
loai PWM) ¢6 thé c6 miic d6 bién dang 16n hon nhiéu (nhu trong hinh 2.2).

1 1 | = 1 o | ]
L] I L] I L L)
=
-
14
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T ur
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B X
&
At
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m‘rl
1 LI R A L Y AN T N £ RN A
’ Harmonic Numbar

Hinh 2.2: Phé ciia dong dién va séng hai ciia déong co PWM loai ASD

biu vao cho thiét bi PWM duge thiét ké giong nhu nguén dién ba pha
coa mdy vi tinh dudi dang switch-mode. Bo chinh Iuu cung cdp truc tiép tir
thanh cdi ac tGi mot ty dién 1én trén thanh cai de. Véi do tr cim nho, tu dién
s¢ phong di¢n trong khoding thoi gian biing mot xung rit ngén, tao ra mot dang

Hoe vién: Nguyén Biic Toan Lap CH KT 2005-2007
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dong dién xoay chiéu dic biét c6 dang tai thd véi do bién dang rit 16n. Trong
khi cdc nguén dién dang switch-mode thudmg cung cip cho tai nho, thiét bi
PWM duoc cung cip cho céc tai c6 cong sudt 1én tGi 500 ma lue. Day 14 mot
nguyén nhan hgp 1y cho cdc lo ling cha cdc ky su dién. S
2.1.2 Péng co dién mot chiéu:

Su chinh lvu la bude duy nhdt ma dong co moét chiéu yéu ciu. Do d6
chiing c6 lgi thé 1a mot hé diéu khién tuong d6i don gidn. So sdnh véi dong co

«xo0ay chiéu, dong co mot chiéu cung cdp moét ddi tée do rdong hon vi mo men

khai dong 16n hon. Tuy nhién gid thanh va chi phi bio dudng déng co mot
chiéu cao, trong khi gia tri cia céc thiét bi dién tir lai giam theo hing nam.
Chinh vi vy, nhitng yéu cfiu vé tinh kinh t€ di gi¢i han su tham gia ctia dong
co dién mot chiéy trong nhimg tng dung cin dén dic tinh téc do va mo men
t6t clia dong co mot chiéu,

Hau hét cic dong co mot chiéu sit dung bd chinh luu 6-xung (six-pulse)

nhu trong hinh 2.3.

6-pulse

thyrister rectifier
Jg 1 Y
R 2 33

V3 pr field
Ve - may be supplied from same or
S separate power supply

r 7T

Hinh 2.3: ASD xoay chiéu, 6 xung.

Nhitng dong co 'W‘G&Wm 12 xung. Diéu nay I
g dong ALY VIR g. Bitu nay lam

gidm b6t vai trd cha [IOong dich yristor va giam Jot viio thinh phin hai lén

ctia dong dién xoay ¢ 1iéu.1-l-;Hl‘ﬁl;IM}l’E1N1g dig¢n hai xoay chiéu Ién nhat
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d6i véi bo chinh luru 6 xung li hai bac 5 va bac 7. Po6 ciling la thanh phédn rac
roi nhit vé mit phin hdi cia hé thong. Mot bd chinh luu 12 xung trong ing
dung kiu nidy ¢6 thé loai bo 90% cha thanh phin hai bic 5 vii 7, phu thude
vilo sur mét can bing cla hé théng. Nhuge diém cia bd chinh hru 12 xung 13
cic thiét bi dién tir nhiéu hon, dit hon vi mot may bién dién ap thong thuimg
duge yéu ciu.

213 Pang co dién xoay chiéu:

Trong dong go dién xoay chiéu, ddu ra cia chinh lwu duge bién ddi dé
dem lai mot dién dp 6 tdn s0 ¢ thé thay d6i cho dong co. Bién tdn duge phin
chia thanh bién tin c6 ngudn la dién dp (VSI) va bién tdn cd ngudn 1a dong
dien (CSI). Mot V81 cdn mot dién 4p mot chiéu gin nhu khong déi. Dién dp
niy c¢d duge nhés vao mot tu dién hoac mét mach Iu:: LC trong mach dién mdt
chiéu. Bién tdn CSI yéu ciu mot r.limg dién mot chiéu ddu vio giin nhu khong
déi do dé mot loat cic cudn cam mic ndi ép € duge dat & trong mach dién
n::}t chiéu

Pong co dién xoay chiéu ndi chung 1a sir dung loai dong co long séc.
Loai dong co nay vira khoe, chic chin, ¢6 gid thanh thip va it khi cin bio
duimg. NWfimg ddng co déng b duge sir dung khi nhimg yéu ciu vé didu
chinh chinh xdc td¢ do duge dé cao.

Mot dang so d6 cua dong co xoay chicu sir dung VSI vi cong nghé¢ PWM
dé 16ng hap mot dang song xoay chiéu thanh mot chudi cde xung mot chidu
c6 bé rong thay déi (nhu hinh 2.4). Bo bién tin sir dung SCRs, GTO thyristors

hoie i transistor for this purpose.

Hoc vién: Nguyén Buc Toan - Lop CH KT 2005-2007
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diode transistor
rectifier inverter H[ v(t)
P
A I i
3: sl AC &

Vc IF zlls ‘G @ MOTOR

Hinh 2.4: PWM ASD _
Hién nay, dong co loai VSI PWM cung cip hiéu qua nang lugng t6t nhit

d6i v6i mot dai t16¢ do rong cho dong co ¢6 cong sudt t6i 500 ma lye. Mot wu
diém nita cha dong co PWM Ia, khong gidng cdc loai dong co khic, khong
cdn thiét phai thay déi dién dp ddu ra cla chinh luu dé diéu chinh dién 4p.
Diéu nay cho phép chinh luu thyristor c6 thé duge thay thé bdi diét va mach
diéu khién thyristor ¢6 thé bo qua.

Pong co cong sudt rdt 16n cdn ¢6 cdc chinh luvu va bién tAn SCR 6 xung
va 12 xung . Bong co VSI (hinh 2.5a) dugce gidi han dung trong cdc tng dung
khéng yéu ciu thay ddi t6¢ d6 nhanh. Pong co CSI (hinh 2.5b) ¢6 dic tinh
ting t6c, giam toc t6t nhung clin c6 mét dong co vdi hé 6 cong suflt cao hoic
mach diéu khién phdi duge thém vao dé lién két v6i bién tdn thyristors. Trong
ca hai truong hop, bo diéu khién CSI phai duge thiét k€ cho timg dong co cu
thé. Thyristors trong bién tdn dong dién phai duge bio vé khoi dién 4p ting
cao dot ngot, diéu nay c6 thé gay ra chi phi cao ctia loai mach nay.
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Hinh 2.5: Dong co xoay chiéu céng sudt Ion loai ASD.
2..1..4 Anh hudng ciia diéu kién van hanh:

Sy bi€n dang ctia thanh phdn dong di¢n hii trong dong co c6 thé thay ddi
toc do la kh‘fzug O dinh. Dang séng thay doi dang ké déi véi nhiing gid trj toc

dd vt mé men khic nhau.
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Rated Speed 42% Speed
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Harmonic Number, h

3 3 1

Hinh 2.6: Tde dong cua tic do ding co PWM ASD lén dong dién xoay
chiéu. |

Hinh 2.6 chi ra 2 diéu kién van hinh ciia mot dong co cb thé thay ddi t6e
do loai PWM. Khi dang séng & 42%, toc do s€ bi bop méo Idn hon ti 1¢ tuong
tmg, dong co sé gay ra dong dién hai co gid tri ldn & toc dd dinh mic. So dé
hinh cot chi ra thinh phin dong dién duge xen vio. Day [a thong s6 han ché
vé mat thiét k&, khong phai la gid uri THD lén nhit. Cic k¥ su cdn phai cin
thin dé hiéu nhilng kién thic co bin cla dir liéu vi nhimg s6 do lién quan dén
nhitng dong co nay trude khi dua ra nhitg quyé€t dinh veé thiét ke,

2.1.5 Hiéun img cia cudn cam duimg day xoay chi¢u doi vii song hai:

Chén thém dién khiang gitta mdt ASD va hé théng sé lam giam thinh
phin hai cia dong dién trén dudmg diy. BDiéu ndy dic biét hiéu qua doi vii
dong co PWM, Hinh 2.7 chi ra mot d6 thi cia bién dang dong dién vdi t1 s6
clia eOng sudt dong co (KVA) vit cong sudt miy bién dp (KVA) trong 2 truimg

hop: c6 vt khong ¢6 3% cudn cam. Cudn cam duoe dinh gid trén co SCF CUi
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ASD. Séng midu & mdi ddu cha vimg duge chi ra, Séng 1ém hon 13 img véi
trucmg hop khing ¢é cudin cam.

Mot s cdi tién rit ding k€ 1a thém viio mot cudn cam, ldm giam THD
cua dong dién wr pham vi 90-100% xudng 30-40%. Dien khing s& lam giim
to¢ dd phong dién coa tu dién & thanh cdi mot chidu va thic diy dong co nhin
dong dién trong khodng thisi gian 16n. Hiéu qua déi véi hé theng chinh 1 dong
dign vdi bién 40 nho va it thinh phidn hai hon it nhiéy trong khi vin cung cap
mot lugng nang luong khong doi.

Cudn cim ciihg gidp loai bo sy ngat khong ding cia dong co do qud
trinh qud do khi déng cit w dien.

=

1) at 5% kVA ralio

4 i

ONo Choke  # Choke

i) @t 33% kVA ratio

widas Transformer —slar 0
5%Z Choke *
10% I okt i ; INZ
ASD
110% f
]
W% ;
ITHD | l
0% :

I ]
oo : |
I e —

0% % 10% 15% 0% 5% W
" ASD kWA
Transformer k'VA

Hinh ve 2.7: Tdic dong cua dwong dday xoay chiéu trén ASD dong dien
Frets.

22TAC BONG CUA SONG HAT:
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Trong hé théng dién, sy phin héi cha hé¢ théng ciing quan trong nhu
nguén gdc cla song hai. Trén thuc t&, hé théng dién kha tolerant clia ding
dién bi cic tdi tao ra song hai trir khi c6 mot s6 tuong tdc ¢6 hai d6i véi trér
khing ciia h¢ thong. Nhin ra ngudn gdc chia séng hai chi 1d mdt nira ciia cong
vige khi phiin tich séng hai. Su phan hoi cha hé thdng tai méi tdn s6 cla .*;n:?né
hai s& xdc dinh chinh xdc sir dnh hudng cha tdi khong tuyén tinh d6i véi su
bién dang dién dp do thanh phin hai gay ra.

2.2.1 Trd khiing cia hé thong:

& O tdn 56 co ban, cic he thong dién trude hét 1a 6 tinh cam iing v trdy
khdng twong duong doi khi duge goi mot cich don gidn 13 dién khdng ngin
mach. Anh hudng cua dung khing & cdc hé théing dién phan phéi va dién cong
nghiép thuong duge bo qua. Mot trong s6 nhimg dai luong duge sir dung
thuimg xuyén nhfﬂ-.trmtg phin tich song hai trong hé théng dién dé 13 rd
khdng ngin mach tinh 16 diém dat mot tu dién. Néu gid i dé khong cé sin,
né 6 thé dugc tinh todn tir nhimg két qua nghién ciu vé ngdn mach. Nhimg
két qud d6 cling cho ta biét vé cong sufit ngdn mach (MVA) va dong dién
ngin mach nhu sau:

kb? e

A I Y e E— i
5 fraal Sy MVA,, 1"5.& {2”

Trong dé:

Zy  :Tdng trd ngdn mach.

Rg @ Bién trd ngdn mach.

Xo 1 Dién khing ngin mach.

KV :Dién ép pha, kV.

MVAg.: Cong sufit ngdn mach ba pha cla hé théng, MVA.
Iy : Dong dién ngdn mach, A.
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£y 12 dai lugng tinh theo pha, bao gém hai thinh phin dién khing vit
dién trés. Tuy nhién néu dir liéu vé ngin mach khong c6 thong s4 tinh theo
pha, phai gia sir ring ong tré hodn toan ¢6 tinh cdm g, Day 1a mot gia dinh
khi tot doi vai hé thong dién cong nghiép vi hé thong dién tiéu ding. Khi
khéng phii Ia cdc truimg hop do, chiing ta phii xic dinh mot gid tri dién trds
ding tin cdy hon boi vi né s€ dnh hudmg dén két qua tinh todn mot khi phai
tiwh dén cic o dién.

Thinh phin cam khdng ciia tong trér thay d6i khong tuyén tinh véi tdn s6,
Nhirng ngun méi [am thuimg gap cic 16i phd bién trong phin tich séng hai dé
la quén diéu chinh dién khing theo tin s6. Dién khing tai séng hai bic h duoc
xiac dinh tir dién khing co ban X, theo cong thife sau;

X, = hX, (2.2)

Trong hiu hét cdc hé thong dién, mét cich (6ilg quat ¢6 thé gia dinh ring
tra khing khong thay déi ddng ké khi nghién ciu dnh huémg ciia séng hai khi
c@ bic nhd hon 9, D6 véi nhimg dudmg day va cdp dién, trér khing thay déi
xdp xi theo can bic hai ciia 1dn 6 khi nhig hi¢u img mit ngoit tréf nén quan
trong doi vai vat din & nhimg tin si cao. DGi véi mdy bién dp thi quy ludt niy
la mot ngogi 1¢. Boi vi tén thit do dong dién xody, trir khing biéu kién cia
miy bién dp o thé thay d6i gin nhu la ty 1é thudn v tin so. Diéu niay co thé
mang lai nhitmg hiéu img c6 1oi doi vii viée chéng rung khi ¢é cing hudmg tin
50 nhu ching ta s& thiy dudi day. D6i véi cic mdy bién dp nho, dudi 100
KV A, trg khing cia cudn day thuimg 16n so vdi cic dién khing khdc nén né
lam’” mit tic dung cia dong dién xody vi ¢6 su thay d6i nho trong tdng tri
khing bicu kién cho dén khi tin 56 lén dén 500Hz. Tit nhién 1 nhiing mdy
bi¢n dp nho nay c6 1 s6 X/R tr 1.0 dén 2.0 tai tdn s6 o ban trong khi dé &
nhiing mdy bién dp Idn 1 56 nay thuimg tir 20 dén 30. Néu thanh cdi dang
nghién efu bi chi phoi béi i Khing cia mdy bién ap hon 13 i khing duimg

day. md hinh trér khing cua hé thong nén duge nghién ciu k¥ ciing v cdn
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thin. Bo qua thanh phin dign trd ¢6 thé din dén nhimg dy dodn bao thi vé su
bién dang sdng hai.

Tai nhimg dién dp sit dung nhu 14 hé théng dién cong nghiép, dién khing
twong duong coa hé thong thudmg duge chi phoi bai trd khing cla mdy bién
dp dang van hinh. Mot cich gin diing c6 thé coi Xg- bing trd khdng cia mdy
bi€n dp.

Xee = X, (2.3)
»  Cong thife trén c6 thé ding 16i it nhit 90% va phé bien 1a hon 90%, Diéu
niy 13 di d¢ dinh gid ¢6 hay khong c6 su 6 ddng ké vé cong huimg séng hai.
Tr& khiing cua mdy bién dp tinh theo Ohm ¢6 thé xdc dinh bing rd khing
tuwomg doi trén nhian mdy theo cong thie sau;
kb

5 L= | = Z. A% :
v e {—-rpﬁh]xd,{f} (2.4)

Cong thire trén da gia dinh trd khing bing dién khing. Thi du mot mady
bién dp 1500k VA, dién khing 6%, dién khing tvong duong & phia 480 V i

kv, 48°
¥, =|—#_ 1z (es)=] ¥ |x 0,06 = 0,0092
MVA, 15

Pé thi coa rd khing va tdn s6 cia mot hé thong ¢6 tinh cam khing
(khong ¢ tu dién) nhar trong hinh vé 2.8,
Cic hé thang dién thue 1 khong hoan toan thé hién nhu trén. Nhimg mo
hinh don gidn niy di bo qua dung khdng khi nghién ciu thanh phan hai,
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Hinh 2.8: Quan hé ciia tré khdng va tin s6 trong hé thong cd tinh cdm
khdng. :

2.2.2 Dung khéng cta tu dién:

» Nhimg tu bl ngang tai phu tii dé nang hé¢ s6 cong suft hoic tai cdc he
thong dién tiéu ding, 1am thay ddi rat 16n trgy khing ctlia hé théng khi tdn s6
thay déi. Tu dién khong tao ra s6ng hii nhung su bién dang 16n cta s6ng hai
doi khi la_thuge tinh ctia w dién. Trong khi dién khing ti 1¢ thuan véi tin s6
con dung khdng lai ti 1& nghich véi tin sé.

1
erxlf}ff‘_;

'l‘mné.dt‘) C la di¢n dung tinh bing Farads (F).
bai luong nay it khi ¢6 sin déi véi cdc tu dién va thuong dugce thé hién

X = (2.5)

bang khdi niém Kvar hodc Mvar tai mot dién ap cu thé. Dung khéng tuong
duong cta dudng day véi dat tai tdn s6 co ban véi mot bo tu dién ¢6 thé duoc
xéic dinh bing cong thiic sau:

¥ kv: k¥* (1000)
“ M var k var

(2.6)
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Poi vai tu dién ba pha, sir dung dién dp day va cong sudt dung khing 3
pha. B&i vdi nhimg thi€t bi 1 pha, sir dung dién dp va cong suft dung khing 1
pha. Vi du, d6i véi bd tu dién 3 pha, 1200 kvar, 13.8 kV, dung khing thi ur
thudn tinh bing Ohm sé li: .

r
X = i - = 13'§153_?§]
Mvar 1,2

2.2.3 Cong huong song song:

. Tat ca cic mach ¢é ca cam khing va dung khdng déu cé mot tin s6 ur
I:]‘liﬁl'l hoac hon. Khi mdt wrong s6 nhimg tdn 56 dé tring vdi tdn 6 cha hé
thong su cong hudng ¢ thé xdy ra vit dién dp cling nhu dong dién tai tin so do
s€ co gid tri rdt lon. Diéu nay 14 ngudn gde cha hiu hét cic s oo lign guan
dén sur bién dang song hai trong hé thong.

Tai tdn s6 {:ﬂa; song hai, du:ﬁguﬁn song hai nhimg tu dién bl ngang xuil
hién song song vdi dién khdng tuong duong cia hé thdng nhy trong mach dién
twrong dwomg & hinh vE  2.9a va 2.9b. Tai nhimg tdn s6 khdc tin s6 co bin,
ngudn cia h¢ thong ¢6 thé bi ngan mach. Tai tin s6 ma X_ bing tdng dién
khing cia hé thing, dién khing biéu kién cia hé dién cidm vi dién dung mic
song song duge xem nhur 1 ngudn dong dién hai-co thé ird thanh rat 16n. Didu
niy din tdi sy cong hudmg song song dién hinh, Tic dong cia sir thay déi
dung lugng tu dién trén dién khdng nhin tir nguén song hii ducge thé hién trén
hinh v& 2.9¢ va so sinh vai trucmng hop khong ¢6 tu dién. RO ring ring néu
mdi trong nhimg dinh clia dong dién thing hing voi dong dién hai sinh ra béi
tdi tiéu thu thi sé 6 dién dp roi rat 16n rén dién khdng bicu kién hon 14 khi
khong cd tu dién,

Tin 50 cong hudmg cho mat s két hop cu thé giira dién cim vi dién dung
cd the duge tinh toin ir nhidu cong thife khdc nhau wy thude viio nhimg thong

sO dang cd. Bicu thire co ban cda tin sd cong huong i

e 2.7)
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i
Nhiing nha phén tich hé thong dién thudng khong ¢6 sin gid tri L va C va
ho thudmg sir dung cdc cOng thic khiac cua méi quan hé L va C. Séng hai cOng
hudng thutng duge tinh dua trén dién khang & tin s6 cd ban va cdc gid tri dinh

miic bing cach sir dung mot trong nhitng cong thic sau:

R ol s TR
‘ Trong do:
h, : Su.hoa Am cong hudng.
Xc : Bién khdng tu dién.
X  :Bién khing mach chip hé théng.
MVA,.: Hé théng mach chip MVA.,
Mvar,,, : Su danh gia Mvar Lua ngin hang tl_dei@n.
KVA, :Suddnh gid kVA clia miy gidm thé.
kvar,,, : Suddnh gid kvar cla ngan hang tu dién.
-

Z,
Thi du, d6i véi mot thanh cdi cung cip cho moét phu tdi cong nghiép ma ¢
d6 dién khang ciia mdy bién dp la khong déng ké, séng hai cong hudng cla
mot mady bién dap 150kVA, dién khing ngan mach 6% va tu dién 500 kvar sé

: Tra khdng mdy giam thé.

duge tinh nhu sau:

h = _._\'r_l-:.{“_f;?_()ﬂ = M = 7.07
- " \kvar, xZ, (%) V" 500x6

cap
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Hinh 2.9: Tac dong cua tu dién lén tan sé trong cong huwong song

song.
2.2.4 Anh hudimg cua dién tré va tai tri khang:

Phii xdc dinh ring séng hai cong hudng thing hing vdi nguén séng hii
thong thutmg khong ludn giy ra tin hiéu canh bdo. Sy chong rung mang dén
béi dién tro trong hé thong thutmg du d€ ngin can dong dién va dién dp rit
Ién. Hinh 2.10 chi ra dac tinh tré khiang coa mach cOng hudmg song song vii
rdt nhiu thinh phdn tdi tr khing ndi song song vdi tai dién dung. Chi v
khoang 109 tii dién trdy ciing 6 thé ¢6 nhimg dnh hudng c6 ich dén trér khing
dinh. Nhur vay néu cé mot chiéu dii 1én cia duimg day hoac cap ndi bo i dién
vit mdy bi¢n dp ting dp gdn nhit, sy cong huong sé bi khir. Buimg day vi cdp

¢6 thé dong gép mot thanh phin dién trd ding k€ vio mach dién trong duong,
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0% Resistive Load

Hinh 2.10: Tdc déng ciia tdi tré khdng trong cing huwong song song.

Pién trd clia dudmg day va ciia phu i li 1§ do tai sao chang ta it nhin
thay céc su c6 nghiém trong lién quan dén s6ig hai xay ra tir cic ty dién trong
hé thong cung cdp dién cho tiéu ding. Di¢u nity khong ¢6 nghia la khong c6
bt i su ¢d séng hai nao do su cong huimg ma la nhimg sy ¢ do khong gay
ra phd huy vé mat vat 1y d&i vai cc thanh phédn ctia h¢ théng dién. Dicu ki¢n
cong hudmg khé chiu nhét xdy ra khi w dién duge lap vio thanh cdi cda tram
dién, & tram phin phdi cho phu tai titu ding va phu tai cong nghiép. Trong
nhiing truimg hop nay, khi mdy bién dp chiém phédn lon trd khing cha hé
thong-vi ¢6 ti s6 X/R Ién, dién trd wong duong sé nho va dién khing dinh
cong kdmg song song tuong tng sé rdt nhon va 16n. Pay 1a nguyén nhin phé
bi¢n clia cic sur o xdy ra vdi cic tu dién, miy bién ép hodc la cic thiét bi phu
tai.

Trong khi cdc k¥ su dién phan phdi tiéu ding c6 thé dat cic bd tu ma
khong phai lo ling vé su cong hudng, nhimg nghién ciu nén thudng xuyén
duoe ing dung cho tu dién cong nghiép va cdc tram phan phdi. Cic ky su da
thiing ké ring 20% cic hé théng dién cong nghi¢p ma khong dp dung nhimg
nghién ctu vé séng hai thi ¢6 thé giap nhimg sy ¢b trong qud trinh van hianh.
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Trén thuc t€ viéc lva chon dung lugng coa tu dién tir bang thong s& cia nhi
sdn xudt dé b hé so cong sudt thuimg dua trén nhimg két qua trung binh ciha
nhimg dir liéu trén héa don mi ¢6 xu hudng gdy ra su két hop cb thé diy hé
théng gdn tdi thanh phin hai bic 5. Py 14 mdt trong nhimg thanh phdn hai
nguy hiém nhdt cé thé bi ddy 161 béi vi nd thudmg xuyén 6 thanh phén, 16n
nhdt trong hé thing.

Mot nhin thitc sai lim d6 13 tdi dién tré ¢6 thé chdng lai song hii bai vi
trong khi khong c6 cong hudmg, bat k¥ loai tai ndo cling cé dnh hudng nho tdi
‘Ebn,g dién hai vi sur bop méo dién dp. Hau hét cdc dong dién déu chay nguace
lai ngudn dién. Tuy nhién, s& 14 phit hop khi néi ring tii dién trd s& lam gidm
sir cong hudmg, 13 hién tuong s& din 161 su lam gidm ddng ké bién dang song
hii.

Cic dong oo 1 cdc (i dién khdng so cip va gép phin chong rung. Trén
thuc t&€ né c6 thé lam tiang sy bién dang bing cach lam léch tdn s6 cong hudmg
gdn vé vai song hii quan trong. Mot phin nho, cic dong co cong sudt thip cé
thé déng gop ddng ké lam chong rung bdi vi ti 88 X/R cha ching nhd hon cdc
ddng co ba pha lom.
2.3CHI TIEU CU BAN PANH GIA TAC PONG CUA SONG HAT;

Cé mdt s6 don vi thutmg duge dung phé bién dé chi ra thanh phin séng
hii ciia mot dang sdéng vii mot s6 don. MOt trong nhimg don vi phé bién nhét
li sur bién dang 16 hop cia song hiai (THD) thuémg duwoc tinh todn cho dién dp
vi dong dién tuong tmg vidn song do.

,llr'"ﬁ' M}
THD = 222 (2.9)

M,

Trong do:

M, 14 gid tri hidéu dung cia thinh phiin séng hii h coa dai lwong M.
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THD 1a mot thude do gid tri hiéu qua ctia thanh phin hai cha mot song da
bi bép méo. Gid tri hi¢u dung clia séng t6ng hop khong phai la téng cla timg
thanh phdn riéng 1& ma la can bic hai ctia téng binh phuong cla cdc thanh
phén d6. THD c6 lién h¢ véi gid tri hi¢u dung cha séng theo cong thic:

hiniax

rms =4 X M} =M, 1+ 7HD?  (2.10)

THD 1a dai luong rit hitu ich trong rat nhiéu ting dung nhung né cling ¢6
mat han ché. NG ¢6 thé dua ra mot phuong phdp (6t dé xdc dinh lugng nhiét
dugc toa ra k;;l dién 4p bi bép méo duge dit vao mot tai dang dién tro. Tuong
tu nhur vay, né cling ¢6 thé chi ra su tén that thém duge tao ra boi dong dién
'chay qua mot vat din. Tuy nhién, n6 khong phdi la mot ddu hi¢u 16t vé dién ap
mi mot tu dién phai chiu b&i vi THD chi lién quan t6i gid tri dinh cta song
dién 4p chit khong phdi gid tri fod nhiét né tod'ra.

Pién 4p dang s6ng hai hiu nhu luon ludn lién quan dén gid tri co ban cua
séng tai thoi diém 14y miu. Vi dién 4p thay d6i chi vai phdn tram, di¢n dp
THD lu6n i mot con s6 rat § nghia. Diéu nay khong ding véi dong dién, mot
dong dién nhd c6 thé ¢6 THD 16n nhung khong phai 1a s de doa dédng ké t6i
hé¢ th®ng. Do hdu hét cic thiét bi kiém tra thong bao THD dua trén miu hién
tai, ngudi sir dung c6 thé bi ddnh lira ring dong dién do rt nguy hiém. Mot s6
nha phan tich da c& ging thir thich su khé khiin nay bing céch tham chi€u gid
tri THD véi gid tri co ban clia miu hién tai. Diéu nay duge goi la yéu ciu bién
dang tuyét d6i hay don gidm 1a TDD va déng vai trd co ban cho huGng din
trong tiéu chufin IEEE - 519 — 1992.

Két ludn:

Qua phan tich & trén ta nhin thay viéc tim hiéu nguyén nhén sinh ra séng
hai va cc tic dong clia séng hai trong 1u6i dién phan phdi 1a mot van dé cin
duge nghién ctru trong linh vyc chit lugng dién nang, dé tr d6 c6 thé dua ra
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bién phip k¥ thudt loai trir céic tic dong khong mong muén do song héi sinh
ra, voi muc tiéu cubi cing i ning cao chit lugng dién ning cung cip i
khich hing. DSi tgng nghién citu trong ludn vin 1a hién tugmg cong hudmg
séng hii xdy ra khi song hai gép ludi dién thich hop 6 tdn s6 X4p xi vdi tdn sd
cia song hii, két qua cha qud trinh cOng hudmg séng hii lam thay déi dién Gp
tai cdc nit phy tai, néu vuot ra khoi pham vi cho phép sé anh hutmg dén wéi
tho vi hi¢u giia lam viéc clia thiét bi dién trong hé théng.
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CHUONG I11

XAY DUNG MO HINH PANH GIA TAC PONG CUA
SONG HAI TRONG LUGI PHAN PHOI

3.1 PAT VAN PE:

¢ Séng hai 14 mdt linh vue nghién ciu cdn kha mdéi & Viét Nam, nghién ciu
vé s6ng hii cd rit nhiéu vin dé cdn quan tdm nhr nguyén nhin sinh ra séng
hiti, cdc tac ding cla song hai, bién phdp gidm thiu tic dong clia séng
hii....Trong pham vi cta ludn vin ta chi nghién ciu mdt vin dé dé 1a hién
turong cong huong cia séng hii anh hudng nhu thé nio dén dién dp tai cic nit
phu tai cha ludi dién phian phéi trong cic ché do van hinh khic nhau cha luéi
dién. .

Trong ludn vin dé cip dén ndi dung chinh sau:

- Xdy dung md hinh ludi dién didnh gid tdc ddng cha hién twong cong
hurdmg song hai dua trén mé hinh ludi dién thong s6 tp trung.

- Phin tich dnh hudng cia dién dung duimg diy trung ap v phu tii trong
tic dt_jmg"cﬁa hién tugng cong hudng séng hii dén dién dp tal nit phu tai trén
lui phan phoi.

3.2 MO HINH LUGI BPIEN BANH GIA TAC PONG CUA SONG HAL:
3.2.1 Xae dinh cic thong s6 ciiu tric cia kénh truyén tin hiéu séng hai:

Vi dic diém riéng cla séng hii vi hé thdng ludi dién phan phdi c6 thé
str dung 2 gid thiél sau dé xay dung md hinh kénh truyén tin hiéu séng hii:

- O day ta chi xét cic séng hai bac thip 3, 5, 7, 9, 11, 13 véi dai tin s6
150+650Hz. Tuy dai t4n sd cia cic séng hai trén 14 thdp nhung chidu dai bude
sdng cua ching la tuvong déi dii so vdi chiéu dai cde dudmg day trung dp trong

—
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ludi dién phin phoi. Vi vay, c6 thé sir dung md hinh ludi dién thong s6 tap
trung dé tinh todn cic thong s6 cua tin hiéu séng hai.

- Do dai tin s6 cia cdc s6éng hii dang xét trén 1a thip nén mdt cich gin
diing ¢6 the tinh cac thong s6 cdu tric Judi dién phan phoi & tin s6 song hai jir
thong s0 twong (ng ¢ tin s6 S0Hz nhy sau: :

+ Dién trd khong phu thude tin s vi vai gia thiét tdn s6 song hai la thap
nén bo qua hiéu tmg din dién bé mit 1am thay déi dién trd.

«  + Cam khdng vii dung khing phu thudce tin s6 séng hai theo cic quan hé

Sau:
X () = X (50Hz).[£,/50] (3.1)
XAf) = Xc(50Hz).[50/f,) (3.2)
Trong dé: . 2
X, (f) - Cam khdng tdn s tin hicu séng hai.
X.(50Hz)  :Cam khing tin s0 50Hz.
Xclf ) : Dung khiing tin s0 tin hid¢u séng hai.

XA50Hz)  : Dung khing tin s6 S0Hz.
3.2.2 Tinh todn cac thong so cau triac ludi dién ¢ tin so S0Hz:
a. Phu tai:

Tong trd phu tai & S0Hz duge xic dinh nhr sau:

2 i
R, = Unl10 cosp (0]
Tl Sppr-Ky (3.3)
Xa. = Ry.tge (9]

Trong dé:
U, [kV] : Dién dp dinh mufc cha ludi trung ép.

Swe [KVA] & K, : Cong suat dinh muc cua TBA phan phaoi.

.
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K, : H¢ 50 tai cua TBA phan phoi.
COS( : Hé 56 cong sudt trung binh cha phu tai.
b. Mdy bién dp:

Céc thanh phén t6ng trd va téng din cia mdy bién dp & tin s6 5S0Hz duoc

xiac dinh nhu sau:

UN%‘U‘""E

2
- R, = APnUan ADPD] ¢ X, = PN 16 W
Sirp’ Sppp
(3.4)
G, = AP 107 [@Q'] ; B, = %S 195 [
Udmz Unclm2
Trong do:
AP,, APy : Ton that cong sudt khong tai va t6n thét cong sudt ngin

mach ctia mdy bién ap.

Uy% val,% : Dién dp ngan mach % va dong dién khong tai % ctia may
bién 45 '

D61 véi tram bién ap phan phai, cé the bo qua G, va B,

c. Puong ddy trung ap:

]

Hinh 3.1: Mo hinh dudng day thong sé ' tap trung.

iy
2

»
L
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Mo hinh duimg day thong s6 tap trung cé dang Hinh 3.1. Trong d6 cic
théng s0 & 50Hz duoe xdc dinh nhu sau:

JzR

1 X,
Y2

fo [€4km], L,[mH/km], C,[uF/km] : Bién trdy, dién cim va dién dung

Il [£2]

100.71.L,.1.107° [€2] (3.5)

50.x.C,.1.10¢ [€21]

Trong dé:

cua 1km dudmg day trung dp.
| [km] : Chiéu dai duimg day trung ap.
Bo qua thiinh phin dién dén.

d. Biém cudi duﬁng. day tai thanh cai may bién dp phan phdoi:

Phu tdi duimg day c6 tic dong nang cao tdn so cong huimg cua séng hai,
nhimg tic dong niy 13 yéu hon nhiéu so vai dién dung cua duimg day (trong
mo hinh ludi tdi song song vdi dién dung duimg day). Khi tdn s6 séng hai f
ting thi tdng tra dién dung duimg day giam, nhimg tdng tris clia tii ting. Nhu
vly trong cong huimg séng hai, dnh hudmg cia tai 1a khong nhiéu ma dién
dung dutmg day mdi c6 anh hudmg mang tinh chat quyét dinh,

Khi ¢ tin s0 song hii cang 16n thi tdng trér ciia mdy bién dp cing ldn tao
thanh mach chin tin hiéu song hai, vi vay ta khong xét dén dnh hudng cia he
thong déi vai ludi dién dang xét tic dong ciia song hai.

T nhimg phan tich trén, khi duimg day trung dp vian hanh & ché do
khong tii thi trong mo hinh tinh todn ta ¢6 thé diang tri di€ém cudi cia duimg
diy tai thanh cdi mdy bién dp phan phéi theo nhu mo hinh ludi dién thong sa

p trung nhu sau:
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le)Il
; o= Y=

Lt

Hinh 3.2: Mé hinh ddng tri diém cudi duong day tai thanh cdi may
bién dap phan phdi.
Cic thong s6 cua diém cu6i dudng diy tai thanh cdi mdy bién dp phan

phai trong mo6 hinh dugc tinh nhur sau:

Ry = Iyl [€2].
X = 100mLgL107  [Q]. (3.6)
Yo = 100.7.C,.1.10°%  [Q'].

Trong do:

Iy [€/km], LolmH/km], Co[pF/km] : Dién trd, dién cam va dién dung
cta Lk dudng day trung ap.

| [km] : Téng chiéu dai tit ci cdc nhanh
ctia duomg diy trung dp tai diém cu6i dudmg day trir nhanh dang x¢t tic dong

iy
ctia song hai.
'3.2.3 Ciic ché do lam viéce cua duong day trung ap:

Nhu phin tich & trén dién dung dudng day méi mang tinh chat quyét dinh
dén tic dong cha séng hai trong ludi phan phoi, con anh hudng cua tai la
khong nhiéu. Tuy nhién dé ddnh gid tic dong cuia tai dén hién tuong cong
hudng s6ng hai, ta xét cic ché do lam viée vai hé s6 cong sudt phu tai khac

nhau:
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- Ché& do lam vige khong i, he s6 cong suat phu tai k, = 0%.
- Ché do Tam viéc non tdi, hé s6 cong sudt phu tdi k, = 10%.
- Ché do lam viéc binh thudmg, hé s6 cong suit phu tii k=90%.
3.3 XAY DUNG QUAN HE GIUA PIEN AP NUT VOI TAN SO SONG HAL

Theo gia thiét & trén, viéce tinh todn cdc thong s6 dién dp mit phu tii duoc
Xdc dinh tir hé phuong trinh ma trin t6ng din nit & tdn 6 tin hi¢u séng hai cd

dang nhu sau:
v r : . 2 ; Pl
Yoo Uy + ¥y U, + Yo lly +. .+l U, =-12 ﬂ,_‘FQ‘_H
]
KoUg + 1\ U + Y, U, +.. 4 Yelly =Y, U,
Uy + ¥, U, 4 Yoy U, 4.t ¥V, Uy = ¥, 00, (3.7)
Yy Uy+Y ¥ U Rl v Ty I, =K, U,

Trong d6 :

Ya=Yi=-jve v : Téng din nhdnh néi ndt i va nit k (i, k =
1N).

Tong din nait i:

: B

Fﬁ —. ZJ'.}’H: + ;Z_I-.Fﬂjl

Vi : Tong din dit ctia nhdnh néi ndt i véi niit k.

m : 50 nhinh ndi véi nit i trir nhinh phu i,

Téng din phu ti noi véi niti: Y, =y,

Ya- Ya' ' ¥, ducic xdc dinh tir cic théng s6 ¢du tric duimg day trung dp v
tram bién dp phin phéi cia ludi dién cu thé,

By la he phuemg trinh twyén tinh N+1 dn phic trong d6 N in I dién dp

phite tin hiéu song hai cia N nir tai, 1 an 13 cong sudt phitc cia ngudn sinh

—
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song hai (P va Q). Niit 0 1a nit nguén séng hai ¢6 dién dp U, nhit dinh va
g6e pha chon bang 0. Cic tong din nhinh va téng din phu tdi duoc xdc dinh
theo ludi dién cu thé. C6 thé viét lai (3.7) nhur sau:

. ; ‘ : B B
Yoo + Yo Uy + Yo Uy + .t Yo Uy = H"—jQH

00>
0

Xy =YD, + YU, +.t YUy ==Y,
F, s 5 i :
Uy + (Y, =Y ) Uy +. LUy ==Y U, (3.8)
YUy + Yoy 4t Yy =Y ) Uy = ~Y,, U,
Néu bo qua phuong trinh ddu tién cla (3.8) va chi xét giai hé N phuong

trinh ¢on lai, tich phdn thuc va phén 4o ctia (3.8), ta duge hé 2N phuong trinh
tuyén tinh d6i v6i 2N dn dién dp (N dn phdn thue va N dn phén do) tai cdc nit
phu tai. -

Giai hé 2N phuong trinh tuyén tinh bang phuong phdp khir Gauss thu
duoc nghiém 12 dién dp phitc tin hiéu s6ng hai & tdn s6 nhit dinh tai cic nit
phu tai U,

Lap lai cdc tinh todn trén véi cic tdn s6 tin hiéu séng hai khic nhau ta thu

-
duge cic quan hé gidn doan ca dién dp tin hiéu séng hai tai cdc nit phu tai.

Lap lai toan bod qua trinh tinh todn trén ting véi cidc cau trae duong day
trung dpstheo ba ché do lam viée duge néu ¢ trén thu duge mot ho cic quan hé
gidgn doan cta dién dp tin hiéu s6ng hai tai cdc nit phu tdi theo tan sO tin hiéu
‘song hai & cic ché do lam viée dién hinh va gi6i han cua cdu tric duong day
trung ap.

Viée xay dung mo hinh kénh truyén tin hi¢u song hai dua trén ciu tric
leGi dién thong s6 tap trung va xdc dinh quan hé gitrta dién dp tin hiéu song hai
tai nit phu tai véi tin s6 tin hiéu séng hai duge [ip trinh bang ngon ngl

PASCAL dugc cho & phin Phu luc.
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CHUONG IV

AP DUNG MO HINH PANH GIA SONG HAI TRONG
LUGI PHAN PHOI TAI CAC LO 471 VA 472 E2.5

4.1 MO HINH CAC LO 471 VA 472 E2.5 TRONG CHUOGNG TRINH TINH
TOAN:

Ap dung mo hinh dé tinh todn dién dp tai cic nit phu tii cia ludi dién
Fcéc 16 471 va 472 E2.5 Cira Cim do Cong ty TNHH MTV Bién luc Hai Phong
quan 1y khi ¢6 hién tuong cOng hudng song hai xdy ra.

Xay dung moé hinh kénh truyén tin hiéu song hai:

a. Chon pham vi licoi dién trung:dp dung trong tinh todn:

Du6i day la bing tém tit thong s6 cau tric thuc t€ cla cdc 10 cdp ngdm
24kV cua tram bién dp 110kV Cua Cim do Cong ty TNHH MTV bDién luc
Hai Phong quan ly.

Bdng 4.1. Tém tdt thong s6 cdu tric cde 16 cap ngdm 24kV thudce tram
bién ap 110kV E2.5 Cua Cdm.

Woipngim24ky | 471 | 42 | ans | am | w5 | a6

Loai day Cap 24kV-XLPE/DSTA/PVC-3x240

Téng chiéu dai (km) 5.06 9.50 | 540 | 5.60 520 | 5.30

56 TBAPP trén 16 13 20 17 17 |8 15

Véi thong s6 ciu triic cdce 10 nhu trén, dé thay duge dinh hudng cha dién
dung dutmg diy trong hién tuong cOng huong séng hai ta dp dung mo hinh
trén cho hai 16 471 v 472 E2.5 12 10 ¢ dudmg cdp ngdm ngin nhat va 16 ¢6

dudng cap ngam dai nhat.

P
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Sa d6 nguyén 1y cua cic 10 471 va 472 duge cho & Hinh 4.1 trong dé don

vi chiéu dai dudmg cap ngdm trung 4p la km.

LO -
47 ?"i‘ 0,25 DA% 042 048 030 041 03s 026 0,50 04y 030 050
LL L Ll L L L L L L
250 630 500 500 B30 400 SO0 250 320 B30 320 400
= KVA  KVA  KVA KVA KVA KVA  KVA  KVA  KVA KVA KVA  KVA
]
L=l 0,40
T
? ol 0,50
[ L[_
= 320
LL!I KVA
v
=]
e
5 R PO SN YO R S
T o i LI iy U 1 /| e | i |
= p T O ) 500 6130 500 500 250 100 100
o DCL cud KVA KVA KVA KVA KVA KVA KVA KVA
= 16 472
Me - i
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Hinh 4.1: So do nguyén ly cdc 1o 471 va 472 E2.5 Cua Cam

b. Xac dinh cac thong 6" so do o tan s6 SOHz:

Cic thong 6 ky thudt tram bién dp phan phoi vi dudng cip ngim trung

ap dugce cho trong cic cong thite 3.3, 3.4 va 3.5 trong Chuong 1, Tir 46 xdc
-

dinh duge 10ng trds cac phin wr trén so d6 G tin s6 50Hz. Két qua cho & Bing

4.2 sau dﬁy_.

e

Hoc vien: Neuayén e Toan

Lap CH KT 2005-2007



Bdng 4.2. Cdic thdng 56 cia ludi dién trung dp & tdn 56 50H =

Swr | AP, | o Ro | Xu€) | RuQ) | X, (0 | Ru+R, | X0+ X,
kVA) | ew) i

100/160 | 295 | 4 | 664 1440 32400] 15696| 33064 17134
250 | 400 | 4 | 378] 922| 20736 10043] 21118 10965
320100 | 575 | 4 | 207| s7.6] 12060| 6277] 13167] 6853
500 | 700 4 | 136| 387| 10890| 5445| 11026 5832
T 630 |820] 4 | 119 366| 8229| 3980| s3a8| 4346

Cip 24kV-XLPE/DSTA/PVC-3x240

R (£3km) X, (Qkm) X (C10km)

0.081 - o 183 10,47

e, Xic dinh cde ché dé vdn hanh dé dinh gid dnh hwong ciia tdi trong hién
fiemg cong hgng song hai rén cde [o;

Cdc ché do van hanh cua lo 471E2.5:

- Khi 16 471 lam viéc & ché dd khong i, hé s6 cong sudt phu tii k, = 0%.

- Khi 16 471 lam viée & ché 36 non tii, hé s6 cong sudt phu tai k, = 10%.

- Khi 16 471 lam vigc & ché do binh thuimg, hé s6 cong sudt phu tii
k=90%.

Cdc ché do van hanh ciia l6 472E2.5:

- Khi 10 472 Tam viéc o ché do khong tdi, hé s6 cong sudt phu i k, = 0%.

- Khi 16 472 1am viée o ché d6 non tai, hé s6 cong sudt phu tai k, = 10%.

- Khi 16 472 lam viéc & ché do binh thuimg, hé s6 cong sudt phu tii
k=90%.

Vdi mdi ché do lam viée cia cic 16 ta xét tic ddng cha cic séng hai bac
3,5, 7,9, 11 v 13 v dai tdn 50 14 1504650 He. Tir 56 lidu thue t€ do duoc

trong vin hinh ludi phin phai, ta sit dung bién do dién dp tin hiéu séng hai [

Hoe vién: Nguyén Dirc Toan - Lap CH KTE 2005-2007
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4%Uy, v6i Uy, 12 dién dp danh dinh cta ludi phan phoi dang xét (U, =
22kV).

4.2 LAP FILE DU LIEU:
4.2.1 File dir liéu 16 471:

Lap file dir liéu 10 471 E2.5 bao gébm 14 niit (tinh ¢i nit nguén tai thanh
cdi mdy bi€n dp), téng chiéu dai 16 5,06km:
co (.40 0.581 0.081 304

-
1™

kh
kh
kh
kh
kh
kh
kh
- kh
kh
kh
kh
kh
co 0.50 0.581 0.081 304
kh
kh

kh

Hoc vien: Nguyén Bic Toan - Lap CH K'TH 2005-2007
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0.30 0.581 0,081 304

8 F 5 &

kh
co 0.49 0,581 0.081 304
kh
kh

vién: Nguyén Dic Todn - Lp CH KTD 2005.2007
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co 0.50 0.581 0.081 304
kh
kh
kh
kh
kh
kh
kh
kh
- co 0.25 0.581 0.081 304
kh
kh
kh
kh

kh
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§ B &

»0.35 0.581 0.081 304

0.41 0.581 0.081 304

E £ 5 5 E-8 BEBEEEFEE

co (.38 0.581 0.081 304

co 0.46 0.581 0.081 304
kh

in Diic Toin - Lap CH KT 2005-2007
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kh
kh
c00.42 0.581 0.081 304
kh
kh
co 0.35 0.581 0.081 304

-
P

kh

co 31 0.581 0.081 304

A 280 120
224 96
441 189
224 96
173 73
350 150
280120
441 189

- 350 150

350 150

441 189

19375

0.00 0.00

Hoc vien: Nguyén Dic Toan — Lap CH KT 2005-2007
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n dp), tong chiéu dai 16 9,5km:
co 0.45 0.581 0.081 304 P

1: Nguyén Biic Toan - Lap CH KTE 2005-2007
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co 0.40 0.581 0.081 304
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kh
kh
kh
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kh
kh
co 0.37 0.581 0.081 304
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kh
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kh
0 0.35 0.581 0.081 304
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kh
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kh
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co 0.44 0.581 0.081 304
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kh
kh
" kh
= kh
kh
kh
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co 0.37 0.581 0.081 304
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00.40.581 0.081 304
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co 0.55 0.581 0.081 304
kh
kh
kh
kh
kh
kh
kh

gc vien: Nguyén Diic Toan — Lop CH K'TD 2005-2007
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co 0.45 0.581 0.081 304
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co (.55 0.581 0.081 304
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co 0.53 0.581 0.081 304
kh
kh
kh
kh
kh
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co 0.60 0.581 0.081 304
!:h
kh
kh
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co 0.54 0.581 0.081 304
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co (.65 0.581 0.081 304
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kh
kh
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kh
co (.40 0.581 0.081 304
kh
- kh
kh
co 0.47 0.581 0.081 304
kh
kh
co 0.65 0.581 0,081 304
kh
co 26.56 0.581 0.081 304
& 350 150 |
| 441 189
- 350 150
350 150
17875
70 30
70 30

441 189

Hoc vien: Nguyén Pire Toan - Lép CH KTD 2005-2007
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17575
17575
224 96
224 96
350 150
350 150
“ 224 96
280 120
280 120
441 189
350 150
0.00 0.00

Hoc vién: Nguyén Pie Toan - Lap CH KT 2005-2007



- 61 -

4.3 KET QUA TINH TOAN:
4.3.1 Két qua tinh todn cua 16 471 E2.5:

Bing 4.3: Pién dp tai cdc nit phy tai 1o 471 E2.5 trong ché do khing
tdi (k, = 0%).

' Do séng hii bic 3 tic dong: Do song hii bic 5 tic dong:
Unut(l) = BR2.084[V] Unut(l) = 8B6.567[V]
Unut(2) = BB4.658[V] Unut(2) = 894.690[V]
Unut{3) = B886.185[V] Unut(3) = 899.517[V]
Unut{4). = B885.654[V] Unut{4) = 907.327|V]
Unut(3) = 891.139[V] Unut(3) = 915199 V]
Unut{6) = B892.368[V] Unut(6) = 919.098[V]
Unut(7) = 894.075[V] Unut(7) = 924.515[V]

~ Unut(8) = 896.052[V] Unut(8) = 930.798[V]
Unut(9) = B97.864[V] Unu(9) = 936.561[V]
Unut(10) = 900.031[V] Unut(10) = 943.459[V]
Unut(l11) = 901.983[V] - Unut(11) = 949.682[V]
Unut(12) = 903.591[V] Unut{12) = 954.813[V]

 Unu(13) = 977.191{V] _ Unu(13) = 1207.379[V]

Do sdng hin bic 7 tic dong: Do séng hai bac 9 tic dong:
Unut(1) = 896.800[V] Unut(l) = 938.072[V]
Unut(2) = 917,633V Unut(2) = 1010.584[V]
Unut(3) = 930.041[V] Unut{3) = 1054.018]V]
Unut(4) = 930.158[V] Unut{4) = 1124.803[V]
Onut(5) = 970.489V] Unut(5) = 1196.781[V]
Unut(6) = 980.579V] Unut(6) = 1232.657[V]
Unut(7) = 994.618[V] Unut(7) = 1282.745]V]
Unut(8) = 1010,934]V] Unut(8) = 1341.197[V]
Hour(9) = 1025.929[V] Unut(9) = 1395.139[V]
Unut{10) = 1043.914[V] Unut{10) = 1460.112[V]
Unut(11) = 1060.172[V] Unut(11) = 1519 101[V]
Unut(12) = 1073.601[V| Unut(12) = 1568.001[V]
Unut(13) = 1819.225[V] Unut(13) = 4850.486[V]

Hoc vien: Nguyén e Todan

Lap CH KT 2005- 2007
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Do séng hai bac 11 tic dong: Do s6ng hai bac 13 téc dong:
Unut(l) = 817.701[V] Unut(l) = 866.630[V]
Unut(2) = 739.947(V] Unut(2) = 849.352[V]
Unut(3) = 693.451[V] Unut(3) = 838.691[V]
Unut(4) = 617.959[V] Unut(4) = 820.809[V]
Unut(5) = 541.883[V] Unut(5) = 801.975[V]
Unut(6) = 504.404[V] Unut(6) = 792.342(V]
Unut(7) = 452.840[V] Unut(7) = 778.616|V]
Unut(8) = 394.365[V] Unut(8) = 762.188[V]
Unut(9) = 342.,995[V] Unut(9) = 746.635(V]
Unut(10) = 286.709[V] Unut(10) = 727.394[V]

. Unut(ll) = 244.639[V] Unut(11) = 709.443[V]

© Unui(12) = 220.322[V] Unut(12) = 694.212[V]

| Unuy(13) = 5116.177[V] Unut(13) = 1659.323[V]

(k, = 10%).

chg 4.4: Dién dp tai cdc nit phu tdi l6 471 E2.5 trong ché do non tai

Unut(l) =
Unut(2)
Unut(3)
Unut(4)
Unut(5)
Unut(6)
Unut(7)
Unut(8)
Unut(9)
Unut(10) =
Unut(l1) =
Unut(12) =
Unut(13) =

U | R | T T O T T

Do séng hai bic 31dc dong:

881.987[V]
884.448[ V]
885.912[V]
888.291(V]
890.692[V]
891.882[V]
893.541[V]
895.471[V|
897.249[ V]
899.385[V]
901.319[V]
902.922[ V]
976.468[ V]

Unut(1l) =
Unut(2)
Unut(3)
Unut(4)
Unut(5)
Unut(6)
Unut(7)
Unut(8)
Unut(9)
Unut(10)
Unut(11)
Unut(12)
Unut(13)

nnmmuwunmnnan

mnmmnn

Do s6ng hai bic 5 tic dong:

886.439[V]
894.413[V]
899.157|V]
906.847[V]
914.606[ V|
918.452[V]
923.804[V]
930.022[V]
935.738[ V]
942.592[V]
948.788[V]
953.908[ V|
1206.235[V]

Hoc vién: Nguyén Biic Toan
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‘Do s6ng hai bic 7 tdc dong: Do s6ng hai bac 9 tic dong:
Unut(l) = 896.641[V] Unut(1) = 937.794[V]
Unut(2) = 917.287[V] Unut(2) = 1009.972[V]
Unut(3) = 929.590[V] Unut(3) = 1053.212[V]
Unut(4) = 949.553[V] Unut(4) = 1123.704[V]
Unut(5) = 969.737[V] Unut(5) = 1195.396[V]
Unut(6) = 979.757|V] Unut(6) = 1231.134[V]
Unut(7) = 993.711[V] Unut(7) = 1281.046[V]
Unut(8) = 1009.938[V] Unut(8) = 1339.305[V]
Unut(9) = 1024.866[V] Unut(9) = 1393.090[V]
Unut(10) = 1042.787[V] Unut(10) = 1457.897[V]
Unut(14) = 1059.001[V] Unut(11) = 1516.756[V]
Unut(12) = 1072.409[V] Unut(12) = 1565.571[V]
Unut(13) = 1817.205[V] Unut(13) = 4842.968[V]

Do -\(m}_, hai bic 11 tic dong: Do séng hai bac 13 tic dong:
~ Unut(l) = 817.659[V] Unut(l) = 866.525[V]
Unut(2) = 739.864[V] Unut(2) = 849.129[V]
Unut(3) = 693.349[V] Unut(3) = 838.403[V]
Unut(4) = 617.838[V] Unut(4) = 820.433[V]
Unut(5) = 541.750[V] Unut(5) = 801.519[V]
Unut(6) = 504.267[V] Unut(6) = 791.850[V]
Unut(7) = 452.702[V] Unut(7) = 778.083[V]
Unut(8) = 394.231[V] Unut(8) = 761.617[V]
Unut(9) = 342.869[V] Unut(9) = 746.040[V]
Unut(10) = 286.596[ V| Unut(10) = 726.785[V]
Unut(11) = 244.537[V] Unut(11) = 708.831[V]
Unut(12) = 220.229(V] Unut(12) = 693.609[V]
Unut(13) = 5114.027[V] Unut(13) = 1657.880[V]

Hoc vién: Nguyén Dire Toan - Lip CH KTH 2005-2007




binh thuing (k,= 90%).

Bdng 4.5: Dién dp tai cde nit phu tai lo 471 E2.5 trong ché do lam viéc

Eﬂhﬁﬂg hiti bac 3 tdc dong:

Do séng hai bac 5 tic dong:

Unut(1) = 881.204[V] Unut(l) = B85412[V]
Unut(2) = BE2.758[V] Unut(2) = 892.192[V]
Unut(3) = B883.714[V] Unut(3) = B896.262[V]
Unut{(4) = 885.372[V] Unut(4) = 902.991[V]
Unut(5) = 887.096]V] Unut(3) = 909.842[V]
Unut(6) = B87.970[V] Unut(6) = 913.263[V]
Unut(7) = 889.251[V] Unut(7) = 918.101[V]
«  Unut(B) = 890.796[V] Unut(8) = 923.792[V]
Unut{(9) = 892.304[V] Unut(9) = 929.130[V]
Unut(10) = B894.197[V] Unut(10) = 935.634[V]
Unut(l1) = B895.985[V] Unut(11) = 941.608[V]
Unut{12} = B897.548[V] Unut(12) = 946.649[V]
Unut(13) = 970.654[V] Unut(13) = 1197.055[V]
Do song hii bic 7 kic dong: Do song hai bic 9 tic dong:
Unut(l) = 895.365[V] Unut(l) = 935.570[V]
Unut(2) = 914.515[V] Unut(2) = 1005.077[V]
Unut(3) = 925.967[V] Unut(3) = 1046.772[V]
Unut(4) = 944.697[V] Unut(4) = 1114.925[V]
Unut(5) = 963.706[V] Unut(3) = 1184.337[V]
Unut(6) = 973.172[V] Unut(6) = 1218.979[V]
Unut(7) = 986.442[V] Unut(7) = 1267.476[V]
Unut(8) = 1001.955[V] Unut(8) = 1324.199[V]
Unut(9) = 1016.353[V] Unut(9) = 1376.739[V]
Unut(10) = 1033.757[V] Unut(10) = 1440.219[V]
Unuwi(11) = 1049.619[V] Unut(11) = 1498.040[V]
Unut(12) = 1062.857[V] Unut(12) = 1546.175[V]
Unut(13) = 1801.018[V] Unut(13) = 4782.965[V]

— - —

Hoc vién: Nguyén Eiic Todn - Lap CH KTD 2005-2007
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Do s6ng hai bac 11 tic dong;
Unut(l) = 817.322[V]
Unut(2) = 739.195[V]
Unut(3) = 692.519[V]
Unut(4) = 616.863[V]
Unut(5) = 540.675[V]
Unut(6) = 503.157[V]
Unut(7) = 451.590[V]
Unut(8) = 393.148[V]
Unut(9) = 341.854[V]
Unut(10) = 285.684[V]
Unut(11) = 243.719[V]
Unut(f2) = 219.482[V]
Unut(13) = 5096.694[V|

4.3.2 Két qua tinh todn cua 1o 472 E2.5:

Do séng hai bac 13 tic dong:

Unut(l) = 865.685[V]
Unut(2) = 847.340[V]
Unut(3) = 836.091|V]
Unut(4) = 817.415[V]
Unut(5) = 797.859[V]
Unut(6) = 787.898[V]
Unut(7) = 773.802[V]
Unut(8) = 757.026[V]
Unut(9) = 741.267[V]
Unut(10) = 721.890[V]
Unut(11) = 703.914[V]
Unut(12) = 688.764[V]
Unut(13) = 1646.302[V] |

Bang 4.6: Pién dp tai cdc nit phu tdi lo 472 E2.5 trong ché do khong

tdi (k, = 0%).

Unut(l) =
Unut(2) =
Unut(3)
Unut(4) =
Unut(5)
Unut(6)
“Unut(7)
Unut(8)
i Unut(9) =
Unut(10) =
+/nut(11) =
Unut(12)
Unut(13)
Unut(14)
Unut(15)
Unut(16)
Unut(17)
Unut(18)
Unut(19)
Unut(20)

[

[ | | I |

mmnmmwmwmunmnmn

Do séng hai bac 3 tic dong:

882.346( V|
884.407[V]
886.295[V]
888.063[V]
890.262[ V]
892.483[V]
895.207[V]
896.983[ V]
898.882[V]
901.456(V]
903.530[ V]
906.027[V]
908.392[ V|
911.022[V]
913.345[V]
916.086[ V|
917.743[ V]
919.660| V|
922.260[ V]
976.248| V]

[ Do so6ng hai bac 5

Unut(1) =
Unut(2) =
Unut(3) =
Unut(4) =
Unut(5) =
Unut(6) =
Unut(7) =
Unut(8) =
Unut(9) =
Unut(10) =
Unut(11) =
Unut(12) =
Unut(13) =
Unut(14) =
Unut(15) =
Unut(16) =
Unut(17) =
Unut(18) =
Unut(19) =
Unut(20) =

tac dong:
887.424[V]
893.958[V]
899.948[ V]
905.564[ V|
912.557[V]
919.630[V]
928.320[V]
033.992[V]
940.062[V]
948.302[ V|
954.951[ V|
962.965| V|
970.567| V|
979.032[V]
986.519[ V]
995.366[V]
1000.720[ V|
1006.921|V]
1015.340[ V|
1199.606[ V]

Hoe vien: Nguyén Bife Toan
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Do song hai bac 7 tic dong:

Do sdtlg hai b{lé 0 tac d(‘)-ng:

Unut(l) = 898.877[V] Unut(1) = 938.040[V]
Unut(Z) = 915.530[V] Unut(2) = 989.487(V]
Unut(3) = 930.826[V] Unut(3) = 1036.934[V]
Unut(4) = 945,197[V] Unut(4) = 1081.677[V]
Unut(5) = 963.126[V] Unut(5) = 1137.711[V] «
Unut(6) = 981.301[V] Unut(6) = 1194.750[V]
Unut(7) = 1003.686[V] Unut(7) = 1265.318[V]
Unut(8) = 1018.331[V] Unut(8) = 1311.669[V]
Unut(9) = 1034.032[V] Unut(9) = 1361.519[V]
Unut(10) = 1055.394[V] Unut(10) = 1429.600[V]
Unut(11) = 1072.671[V] Unut(11) = 1484.877[V]
Unut(12) = 1093.538[V] Unut(12) = 1551.893[V]
Unut(13) = 1113.383[V] Unut(13) = 1615.873[V]
Unut(14) = 1135.529[V] Unut(14) = 1687.559[V]
Unut(15) = 1155.165[V] Unut(15) = 1751.367[V]
Unut(16) = 1178.423[V] Unut(16) = 1827.242[V]
Unut(l7)ﬂ = 1192.526[V] Unut(17) = 1873.405[V]
Unut(18) = 1208.889[V] Unut(18) = 1927.117[V]
Unut(19) = 1231.147[V] Unut(19) = 2000.427(V]
Unut(20) = 1761.352[V] . Unut(20) = 3980.457|V]
Do séng hai bac 11 tic dong: Do song hai bac 13 tic dong:

Unut(l) = 726.741[V] Unut(l) = 845.365[V|
Unut(2) = 597.272[V] Unut(2) = 814.173[V]
Unut(3) = 488.011[V] Unut(3) = 784.995[V]
Unut(4) = 401.843[V] Unut(4) = 757.1 19[V]
Unut(5) = 337.869[V] Unut(5) = 721.713[V]
Unut(6) = 349.813[V] Unut(6) = 685.109[V|
Unut(7) = 460.985[V]| Unut(7) = 639.042(V]
Unut(8) = 566.188(V] Unut(8) = 608.320[V]
Unut(9) = 693.287|V] Unut(9) = 574.873|V]
Unut(10) = 879.628[V] Unut(10) = 528.526(V]
Unut(11) = 1037.263[V] Unut(11) = 490.346| V|
Unut(12) = 1233.155[V] Unut(12) = 443.428[V]
Unut(13) = 1423.636[V] Unut(13) = 398.039[V|
Unut(14) = 1640.093[ V] Unut(14) = 346.588[ V]
Unut(15) = 1834.958(V| Unut(15) = 300.410[V]
Unut(16) = 2068.986[V] Unut(16) = 245.383[V]|
Unut(17) = 2212.474|V] Unut(17) = 212.166|V]
Unut(18) = 2380.407(|V] Unut(18) = 174.349|V]
Unut(19) = 2611.236[V] Unut(19) = 126.561[V]
Unut(20) = 10130.087[V] Unut(20) = 2396.772[V|
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Bing 4.7: Pién dp tai cdc nut phu tdi 6 472 E2.5 trong ché dj non tai

(k, = 10%).

Do s6ng hiii bic 3 tic dong:
Unut(1) = 882.186[V]
Unut(2) = 884.115[V]
Unut(3) = 885.891[V]
Unut(4) = 887.560[V]
Unut(5) = 889.645[V]
Unut(6) = 891.755[V]
Unut(7) = 894.344[V]
Unut(8)== 896.032[V]
Unut(9) = 897.846[V]
Unut(10) = 900.311[V]
Unut(11) = 902.302[V]

Y Unut(12) = 904.704[V]
Unut(13) = 906.985[V]
Unut(14) = 909.535[V],
Unut(15) = 911.797|V] -
Unut(16) = 914.476[V]
Unut(17) = 916.101[V]
Unut(18) = 917.991[V]
Unut(19) = 920.571[V]

~ Unut(20) = 974.460[V]

Do s6ng hii bic 7 tic dong:
LDnut(l) = 898.581[V]
Unut(2) = 914.982[V]
Unut(3) = 930.060[V]
-Unut(4) = 944.235|V|
Unut(5) = 961.933[V]
“Unut(6) = 979.879[V]
Unut(7) = 1001.983[V]
Unut(8) = 1016.445[V]
Unut(9) = 1031.966[ V|
Unut(10) = 1053.089[V]
Unut(11) = 1070.180[ V]
Unut(12) = 1090.833[V]
Unut(13) = 1110.484[V]
Unut(14) = 1132.434[V]
Unut(15) = 1151.915[V]
Unut(16) = 1175.003[V]
Unut(17) = 1189.014[V]

| Do séng hai bac 5 tac dong:

Unut(l) = 887.206[V]
Unut(2) = 893.557[V]
Unut(3) = 899.390[V]
Unut(4) = 904.869[V]
Unut(5) = 011.7011V]
Unut(6) = 918.616[V]
Unut(7) = 927.112[V]
Unut(8) = 932.658[V]
Unut(9) = 938.607[V]
Unut(10) = 946.689[V]
Unut(11) = 953.215[V]
Unut(12) = 961.089[V]
Unut(13) = 968.568[V]
Unut(14) = 976.910[V]
Unut(15) = 984.304[V]
Unut(16) = 993.052[V]
Unut(17) = 998.355[V]
Unut(18) = 1004.509[V]
Unut(19) = 1012.886[V]
 Unut(20) = 1196.707[V]
Do séng hai bic 9 tic dong:
Unut(l) = 937.431[V]
Unut(2) = 988.351[V]
Unut(3) = 1035.327[V]
Unut(4) = 1079.637| V]
Unut(5) = 1135.145[V]
Unut(6) = 1191.655[V]
Unut(7) = 1261.572[V]
Unut(3) = 1307.497| V]
Unut(9) = 1356.910[V]
Unut(10) = 1424.405[V]
Unut(11) = 1479.216[V]
Unut(12) = 1545.682[V]
Unut(13) = 1609.154| V]
Unut(14) = 1680.301[V]
Unut(15) = 1743.658(V]
Unut(16) = 1819.020[V]
Unut(17) = 1864.889[V]
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Unut(18) = 1205.286[V] Unut(18) = 1918.282[V]
Unut(19) = 1227.450[V] Unut(19) = 1991.210[V]
Unut(20) = 1756.063(V] | Unut(20) = 3962.117[V]
Do song hii biac 11 tic dong: Do song hai bac 13 tic ddng:
Unut(l) = 726.610[V] Unut(1) = B845.281[V]
Unui(2) = 597.154[V] Unut(2) = 814.025[V]
Unut(3) = 488.094[V] Unut(3) = 784.803|V]
Unut(4) = 402.387[V] Unut(4) = 756.894[V]
Unui(5) = 339.470[V] Unut(5) = 721.459[V]
Unut(6) = 352.611[V] Unut(6) = 684.831[V]
Unut(7) = 464.625[V] Unut(7) = 638.736[V]
. Unut(B) = 570.132[V] Unut(8) = 607.998[V]
T Unu(9) = 697.503[V] Unut(9) = 574.545[V]
Unut(10) = 884.194[V] Unut(10) = 528.194[V]
Unut(ll) = 1042,122[V] Unut(l1) = 490.016[V]
Unut{12) = 1238.388[V] Unut(12) = 443.106[V)
Unut{13) = 1429.249[V) Unut(13) = 397.731[V]
Unut{14) = 1646.169[V] Unut(14) = 346.304[V]
Unut(15) = “1841.484[V] * Unut(15) = 300.153[V]
Unut(16) = 2076.078[V] Unut(16) = 245.163[V]
Unut{17) = 2219.936[V] Unut(17) = 211.971[V]
Unut(18) = 2388.332[V] Unut(18) = 174.184]V]
Unut(19) = 2619.864[V] Unut(19) =  126.439[V]
Unut(20) = 10163.557[V] Unut(20) = 2394.466[V]
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Bing 4.8: Dién dp tai cdc nit phu tai lo 472 E2.5 trong ché d6 lam viée
binh thuong (k,= 90%).

Do séng hii bic 3 tic dong: Do s6ng hai bic 5 the dong:
Unut(l) = BRO.910[V] Unut(1) = 885.465[V]
Unut(2) = 88L.776[V] Unut(2) = 890.358[V]
Unut(3) = B882.653[V] Unut(3) = 894.947[V]
Unut(4) = B83.536[V] Unut(4) = 899.328[V]
Unut(5) = 884.711[V] Unut(5) = 904.880|V]
Unut(6) = 885.932[V] Unut(6) = 910.538[V]
Unut(7) = BE7.435[V] Unut(7) = 917.497[V]
Unut(8) = B888.420[V] Unut(8) = 922.047[V]
Unut(9) = 889.566(V] Unut(9) = 927.035[V]
Unut(10) = 891.163[V] Unut(10) = 933.861[V]
Unut(l11) = 892.483[V] Unut(11) = 939.415[V]
Unut(12) = 894.132[V] Unut(12) = 946.185[V]
Unut(13) = B895.749[V] Unut(13) = 952.682[V]
Unut(14) = 897.657[V] Unut(14) = 960.058[V]
Unut(15) = 899.441[V] - Unut(15) = 966.714[V]
Unut(16) = 901.620[V] Unut(16) = 974.677|V]
Unut(17) = 902.997[V] Unut(17) = 979.577[V]
Unut(18) = 904.664[V] Unut(18) = 985.350[V]
Unut(19) = 907.086[V] Unut{19) = 993.406[V]
Unut(20) =  960.186[V] Unut(20) = 1173.691[V]

' Do song hai bac 7 tic dong: Do séng hai bic 9 tic dong:
Unut(l) = 896.228[V) Unu(l) = 932.678[V]

. Umit(2) = 910.637[V] Unut(2) = 979.482[V]

| Unut(3) = 923.987[V] Unut(3) = 1022.783[V]

' Unut(4) = 936.617[V] Unut(d) = 1063.720[V]
Unut(5) = 952.485|V] Unut(3) = 1115.125]V]

| Unuu(t) = 968.620[V] Unut(6) = 1167.519[V]
Unu(7T) = 988.504[V] Unut(7) = 1232.363[V]

! Unut(8) = 1001.523[V] Unut(8) = 1274.972[V]

I Unut(9) = 1015.620[V] Unut(9) = 1320.987[V]

! Unut(10) = 1034.866]V] Unut(10) = 1383.926[V]
Unut(11) = 1050.488[V] Unut(11) = 1435.110[V]

' Unut{12) = 1069.451[V] Unut(12) = 1497303 V]

' Unut(13) = 1087.576[V] Unut{13) = 1556.319]V]

| Unut(14) = 1107.980[V] Unut(14) = 1623.772[V]
Unut(15) = 1126.237[V] Unut(15) = 1683.622[V]

' Unut(16) = 1147.986[V] Unut{16) = 1754.990[V] .

_ Unut(17) = 1161.277[V] Unut(17) = 1798.576[V]
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Unut(18) = 1176.824[V]

Unut(18) = 1849.491[V]

Unut(19) = 1198.252[V] Unut(19) = 1919.445[V)
Unut(20) = 1714.289]V] Unut(20) = 3819.318[V]
Do sing hiii bic 11 tic dong: Do song hai bic 13 tic dong:
Unut(l) = 725.678[V] Unut(l) = B44.601[V]
Unut(2) = 596.510[V] Unut(2) = 812.838[V]
Unut(3) = 489.344[V] Unut(3) = 783.254[V]
Unut(4) = 407.720[V] Unut(4) = 755.083[V]
Unut(3) = 353.659[V] Unut(5) = 719.412[V]
Unut(6) = 376.328[V] Unut(6) = 682.591[V]
Unut(7) = 494.941[V] Unut(7) = 636.279[V]
» Unut(8) = 602.884[V] Unut(8) = 605.411[V]
" Unut(9) = 732.450[V] Unut(9) = 571.906[V]
Unut(10) = 921.999[V] Unut(10) = 525.530[V)
Unut(11) = 1082.314[V] Unut(11) = 487.366[V]
Unut(12) = 1281.644[V] Unut(12) = 440.523[V]
Unut(13) = 1475.616[V] Unut(13) = 395.255[V]
Unut(14) = 1696.335[V] Unut(14) = 344.017[V]
Unut(15) = 1895.335[v] Unut(15) = 298.088[V]
Unut{16) = 2134.582[V] Unut(16) = 243.393[V]
Unut(17) = 2281.486[V) Unut(17) = 210.400[V]
Unut(18) = 2453.688[V] Unut{18) = 172.860[V]
Unut{19) = 2691.015[V] Unut(19) =  125461[V]
Unut(20) = 10439.573[V] Unut(20) = 2375.949(V]

Hoc vidn: Nguyén Dic Toin

Lap CH KTD 2005-2007




R LI

KET LUAN:

C6 rit nhiéu nguyén nhin gay ra cic nhic¢u loan lam anh hudng dén chil
luong dién nang trong hudi dién phan phoi, mdt trong nhing nguyén nhin do
Ia hién tugng cong hudmg song hai. Trong pham vi clia lufin vin xem xét vi
ddnh gid téc dong cha hién tuong cong hutmg séng hi véi dai tin s6 150+650
Hz dén dién dp tai cdc nit phy tai cla ludi dién phin phéi. Bé thyc hign ta di
xiy dyng mo hinh ludi dign dinh gid tic dong cha hién tugng cong hurémg
song hai dua #én mo hinh lud dién thong s6 tap trung va ldp trinh tinh todn
béng ngon ngit PASCAL trén co sO str dung phép khir Gauss.

Tir cdc két qud phan tich va tinh todn cho thdy:

_ C6 xudt hién cong hudimg tng vdi tin s0 song hai. Hién tugng cing
hudng lam cho dién dp ludi dién. tang cao gay nguy hiém cho cich dign clia
cdc phin tir trén ludi dién,

- Hién twong cong huimg o6 thé xdy ra ¢ nhiéu tdn sO tng vai cdc song
hai (n.f, véi n nguyén) va lién song hii (n.f, vdi n thap phan).

_Tdn s6 cong hutmg thip nhit c6 thé giam dan khi chidu dai dudmg diy
ting Ién (ching han khi cic mach vong vin hinh & ché do sy ¢6 va phai dong
ciu dao cudi dutmg day) hoac dutmg day la cap ngdm véi C, cao hodc dudmg
day van hinh & ché do khong L.

- L dien trung dp st dung cip ngdm 24kV ¢ Hai Phong ciing ¢6 kha
nang xdy ra cong huomg cia song hi néu cdc di¢u kién cong hudng o trén
durcic tao ra.

Mot trong nhimg han ch¢ khi dp dung mo hinh lwdi dién dinh gid tic
dong cua hién tuong cong hurdmg song hai Ta viée tinh todin dua trén mo hinh

L dién thong s6 1ap trung va tinh cic thong sO ¢iu tric luGi dién o tian 50
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song hai tir thdng s6 twong (ng & tin s6 50 Hz, do dé két qui tinh todn chua
chinh xdc.

Nhur phén tich & trén hién twgng cong hudmg séng hai gdy nguy hiém cho
thiét bi. Trén the gidi di c6 nhiéu bién phip ky thuit d& loai trir hién tugng
ndy, nhung tai Viét Nam viin dé nay chua duge quan tam nhiéu. Vi vily hudng
nghién ciru ti€p theo coa ludn vin 13 tim ra cdc giai phap k¥ thudt thich hap dp

dung vio viéc loai trir céc tic dong khong mong mudn do séng hai gy ra,

a#

-

—
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PHU LUC
Mi code ciia chuong trinh tinh dién 4p tai cdc nit phu ti viét bing ngon

ngit PASCAL:
Program Giai_mach_tuyen_tinh_bang_pp_khu_GAUSS:
{Uses CRT;}
Label 1,2.3;
T¥pe

Mangl = Array[0..70,0..70) of real;

Mang2 = Array[0..70] of real;

Mang3 = Array[(},.35,0..35] of real;

Mangd = Armﬂﬂ.-i.ﬁ] of real;

Mang5 = Array[0..35] of real;

Mang6 = Array[0..35] of real;
Var

Y:Mangl;

F.X:Mang2;

YT, YA, Ydat:Mang3;

YtaiT,YtaiA UT, UA:Mang4;

Ul:Mang5;

blm.n.ij.k.v:Integer;

fo, T,G,B,Uo,Uth,HS,S:real;

D.H:Text;
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Ch:String[15];
CK:String[2];

Key:Char;

Procedure MTTDN: { Tinh ma tran nhanh nut
!

Var
1,Lo,Ro,Co,Pt,Qt, X, R ,Gt,Bt:real,

BEGIN
Assign(D,Ch);
Reset(D);
Readln(D,n);
fori:=1tondo
for j:=1 ton do

begin YT[i,j]:=0; Y A[i,j]:=0; end;

for i:=0+0 n-1 do
: for j:=i+1 ton-1 do
Begin
read(D,CK);
If CK="kh'then

Begin
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readin(D);
YT, j]:=0;
YTal=Y T,
Y AL, jl:=0;
YA[,il:=YAlijl:
End

“else
Begin
read(D.1);
read(D,Lo),
read(D,Ro); |
read{D,Co);
readin{D):
R:=Ro*l; X:=2*3.1416*fo*Lo*I/1000;
G:=RAR*R+X*X);
B:=-X/(R*R+X*X);
Ydat[i,j]:=3. 1416*fo*Co/ LOOO*1/1000000;
Ydat[j,i]:=Ydut]i,j];
YTi,j]:=-G;
YT(.i):=YTi,jl;
YAlij]:=-B:

YA[Lil:=Y Al
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End;

End;

{ Tinh tong tro phu tai tai cac nut}
For i:=1 ton-1 do
begin
readIn(D,Pt,Qt);
Pt:=Pt*HS/100;Qt:=Qt*HS/100;

£y

R:=Uo*Uo*Pt* 1000/(Pt*Pt+Qt*Qt); X:=Uo*Uo*Qt*(fo/50)* 1 000/(Pt*Pt+Q*Qu);
YtaiT[i]:=R/(R*R+X* X);YlaIiA[i]::—X/(R*ﬁ+X*X);

End;

Close(D);
{ Tinh cac tong dan nut cua ma tran nhanh nut}
YTIU,&H::Ymi'l‘IOI:YA[,(),()|:=YmiA[0];
For i:=1 ton-1 do
Begin
YT[0,0]:=YT[0,0]-YT[O,1];
YA[0,0]:=YA[0,0]-YA[O,i]+Ydat[0,i];

End;
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Y'T[n-1,n-1]:=YtaiT[n-1 LYA[n-1,n-1]:=YtaiA[n-1];
For i:=0 to n-2 do
Begin
Y'T[n-1,n-1]:=YT[n-1,n-1 1-YT[n-1,i];
YA[D-Ln-1]:=YA[n-1,n-1]-YA[n-1,il+ Ydat(n-1.i]:

End:

s

-

For i:=1 to n-2 do
Begin
YT[,i]:=YtaiT[i; YA[i,i]:=YtaiA[i];
For j:=0 10 i-1 do YT[i,il:=YT[i,il-YT[i,j]
For j:=1+1] to n-1 do YT[i.iJ::YT[i,i_]—YT[i,jl;
For j:=0to i-1 do YA[LIL=YA[LI]-YA[ijl+Ydat| Lil;
For j:=i+1 to n-1 do YA[i,i|:=YA[Li'l-YA[i,j]+Yclut[i,j,’]:

End;

Writeln(' Dang ma tran tong dan khi tach phan thuc va ao'):

Writeln;

Writeln(' - Phan thuc tong dan');

writeln;
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For i:= 0 ton-1do
Begin
For j:==0ton-1do write(YT[i,j]:7:4." )
Writeln;
End;
¢
writeln;
Writeln(' - Phanao tong dan’);
writeln;
Fori:=0ton-1do
Begin )
For j:=0ton-1 do wrilc(YA[i,j]:?:'t;L' %
* Writeln;
End;
Readln;

END; {Ket thuc thu tuc tinh ma tran nhanh nut |
- BEGIN

{ Clrscr; |

Writeln;

Wrilcln(' o e o sfe sfe s 2 sl o e R R :lnkb&e3h‘:l-'*!k?k**lki\k:k:klk?k*‘-I¢=r!f$=l=5k!llilt':k:khk!#?k:mk*ikﬂuk!k!ﬁ*‘k‘)a
:

Writeln;
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Writeln(' ( Dung co phan tich ripple control)');

Writeln;

Writeln(' B.Q.K. 5/1/2000'; *
Writeln:

Writcln(' -'I!**#*#***!ﬂ*t**i*tﬂli*!i'-*H:i*#**#?*******#***i**t*:ﬁt***'}:
Writeln;

Write(' * Ten file so lieu cac nhanh-nut (slgause.pas) : ":Read(ch):
Write(' * He so cﬁng suat phu tai (%) : "yreadln{HS):

Write(' * Dien ap luoi trung ap (VD: Uo=22kV) : );readin{Uo):;
Write(' * Tan so tin hieu dieu khien (Hz) : "):readin(fo):

Write("  * Dien ap phat tin hieu dieu khien (V) : ");readin{Uth):
Writeln:
MTTDN;

UT[0]):=Uth:

UA|O}:=0;
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| Tinh Ma Tran Cot - B |

For i:=1 ton-1 do
Begin
F{i]:=-YT[1,0]*UTh;

End;
&

For it==n to 2¥n-2 do”~
Begin
Fli]:=-Y Ali-n+1,01*UTh;

End;

{'ITnh ma tran Tach thuc ao]

Fori:=1 ton-1 do

Begin

For j:=1 fon-1 do Y{l.j]:z‘r’T[i,j]:

For j:=n to 2*n-2 do Y1ijl:=-YA[ij-n+1;

End;

For i:=n to 2*n-2 do

Begin

For j:=1 ton-1 do Y[Ljl=YAli-n+ 1k
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For j:=n to 2*n-2 do Y[i,)]:=YT[i-n+1,)-n+1];

End;

Writeln('Bieu dien he phuong trinh truoc khi khu Gauss');

Writeln;

FEor 1:=1 to 2*n-2 do
Begin
For j:=1 ton-1 do
Write(Y[i,j]:7:4,'T ,j," );
For j:=n to 2*n-2 do
Write(Y/[i,j]:7:4,'A",)-n+1,"");
Writeln(" =",F[i]:7:3);
End:
Readln;
m:=2%n-2;
[ Chuyen A ve dang ma tran tam giac duoi |
For k:=1 tom-1 do
Begin
For i:=k+1 to m do
Begin
For ji=k+1 tom do Y[i,j]:=Y[i,j]-Y[kj1*Y[i.k)/Y[k.k];
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Fli]:=F[i]-Flk1*Y[i,k])/Y[k K]
Y[1,k]:=0;
End;
End;
Writeln('He phuong trinh sau khi bien doi ve dang tam giac');
W‘rileln;
Fori:=1tomdo
Begin
For j:=140 m do write(Y[1,j]:7:4," ')
Writeln(' = "F[i]:7:3);
End;

Beadln;

{ Tinh nghiem cua he phuong trinh |}
Writcln('l‘:i-ghicm cua he phuong trinh’);
writeln;
X[m]:=F|m])/Y[m,m];
For i:=m-1 downto 1 do

Begin

Ti=);

For j:=i+1 to m do T:=T+Y/[i,j]* X[j:

X[i]:=(Fli]-T)/Y[i,i];
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End;

Fori:=1 ton-1 do

Begin

UT[i]:=X[i];

Writeln('UTnut(",i,") = ", X[i]:10:3);

“
End;

For i:=n to 2*n-2 do
Begin .
UA[i-n+1]:=X[i];
writeIn('UAnut(',i-n+1,") = ", X[i]:10:3);
End;
Writeln;
Writeln('Gia tri module dien ap');
writeln;
For i:=1 ton-1 do
Begin
B:=sqrt(UT[i|*UT[i]+UA[i|*UA[i]);
Ul[1]:=B;
writeIn('Unut(',1,") = UI[i]:10:3,V]'):

End:
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T:=0;

For i:=0 to n-1 do T:=T+YT[0,1]*UT[1]- Y A[Oa]*UA[1];
B:=0;

'Fur 1:=0 to n-1 do B:=B+YT[0,i]*UA[i ]+ YA[0,i]¥UT];
S:=Uth*sqrt(T*¥+B*B);

Writeln('Cong suat may phat 5 ="5:10:2,[VA]');

LY

Readin;

= £

Write(' * Ten file so lieu ket quﬁ (kql.pas) : ");Read(ch);
= Assign(H,Ch);
Rewrite(H):
Fori:=1ton-1 do
Begin-
B:=sqrt{UT[i|*UT[i]+UA[i|*UA[i])
UlL[i]:=B;
. writeln{H,'Unut(",i,)) =" U] 10:3,'[V]')
End;
Close(H);

J:END.
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TOM TAT
Pai twong nghién citu cua ludn van la dinh gid tdc dong cua hién tugng

cong hudng séng hai dén dién dp tai cdc niit phu tdi trong ludi phan phéi.

Chuong I  : Gi6i thiéu téng quan vé chit lugng dién ning, gidi Ehn’@u
cic nd luc cha thé gidi trong nhimg nam gin day vé viéc chudn hod cic thut
ngit trong linh vuc chét lugng dién ning.

Chuong I : Trinh bdy mot cich téng qudt vé séng hai, bao gbém:
"nguy&n nhan sinh ra séng hai, cdc tic dong cud séng hai va chi tiéu co bin
danh gid tdc dong cua séng hai. Trong pham vi cla ludn vin chi xét hién
tuong cOng hudng séng hai vdi cdc song hai bic thap trong dai tdn s6 150650
Hz.

a

Chuong III : Xay dung mo hinh dénh gid tic dong clia séng hai trong
ludi dién phan phoi dua trén mo hinh ludi dién thong s6 tip trung, véi muc
tiéu 1a ddnh gid duge moéi quan hé gilra dién dp tai cic nit phu tai doi vai tin
s6 cua tin hiéu séng hai.

Chuong IV : Ap dung mo hinh luGi dién thong s6 tap trung ddnh gid
tic dong song hai t6i dién dp tai cdc nit phu tai cha hai 10 cdp ngdm 24kV 10
471 va 472 E2.5 Cira Cam. Tir két qua tinh todn dua ra cic nhian xét va két

ludn.
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