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TOM TAT: Cho dén nay, trong linh vuc k§ thuit dién {p <ao ciling nhu trong linh vyc do
luding dién 4p cao. khi nghién ctiu phé tin s6 clia xung dién 4p cao ngudi ta thudng chi quan
tdm nhiu d&€n dang séng xung dién 4p sét ma khong quan tim dé€n xung dién 4p thao tdc (cé
ching, chi duy nhit mo6t dang séng 250/2500 s ) va sit dung phép bién déi Fourier thudn
kinh dién thong qua hai phd tin s8: phd tin sé bién dj va phé tin sé pha. Bai bdo niy, lin
dau tién, nghién ctu phd rin 56 dwa trén phép bién ddi Fourier ngugc. T 6, nhan dugc mot
vai két qua thd vi. '

1. MG PAU

Phi hop v6i 1y thuyét mang dién tuyén tinh [1], [2], [3], tdc dOng clia mOt ham dién
dp f(r) khong lién tuc c6 thé dugc thay thé bdi tdng ciia nhitng s hang v6 han ciia cdc
giao dong dién 4p sin va khong sin dang:

)= ;l-r—vjA(a;)cos(wt)da) + % ]‘B(a))sin(wt}ia) , (1)

d day: ¢ -1athoi gian;
@ - 12 tin s géc;
A(w). B(w) - 12 céc ham dudc xdc dinh nhy sau:

46)= [1()coslor, B)= [rQsinenkr. @)

1 ) :
Trong doé: iA(cu)da), *B(a))dcu la bién d0 va cosat, sinex 12 ham cila
T

argument of . Dinhién ham £(¢) phdi thoa digu kién Dirichlet.
Pit F(w)= Alo)cosar + B(w)sinot, (3)
biéu thic (1) viét lai:

10)=1 [rloko. @

Nhv viy F(w) 1a phd'tan s6 bién dp cia ham dién dp f(t).
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2. Nghién citu phé tin s6 — bién do ctia xung dién 4p thao tic khéng chu ky
Nhur ¢4 biét, biéu thiic todn hoc dic trung dang séng xung dién 4p thao tdc khdng chu

ky dudc st dung rong rdi trong linh vuc k¥ thudt dién dp cao c6 dang [4]

70)= U[ £ _} (5)

& day: U - 12 hiing s6, c6 thit nguyén 12 dién 4p;
7, >0, 7, >0 - 14 céc théng s5, c6 thi nguyén 12 thdi gian, x4dc dinh sy thay do6i

ctia ham f£(¢) theo thdi gian. 7, > 7,. :
Véi ham dién dp f(!) (5), theo [5] cdc biéu thifc (2) cé thé viét lai

A(w)=l_!(l+;'2r,2 1+Z: i1 e U{T+wa:l —i+ma:§r’ o
Do dé:
= I(H; 5 1+:o22 z]COS(mt)dm i
+Qc]( o5 wtngsin(a)r)d(u . D
N O BT
va . F(m)ZU[[1+:)!2r, l+;:2 2]coscot‘:l +
(8)

2 2
+ U arr,z wr§ ; sin ot
1+ r 1 +@°T
Théng thudng, phd tan s& - bién dé dude khio sét theo quan hé véi F(0), trong d6

F(0)= F(@),_,, . C6 nghia la:

. F(w)
F(0)=—22
(@) 70)
= T T
()[(1 o ey eoser
2 2
{Hw;? Hw;; stina)t}. (9

Ciing nén dé ¥ ring, trong linh vuc k§.thuat dién dp cao ciing nhu trong linh vyc do
ludng dién 4p cao, tit cd cdc tai liéu (ching han [4], [5], [6], [7], [8],..) khi nghién citu
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dé&n phé tan s6 clia xung dién 4p thudng chi quan tdm dén dang séng xung dién 4p sét ma
khong quan tdm nhi®u d&n xung dién 4p thao tc (c6 chiing, chi duy nhat mot dang séng
250/2500 us [4]) va st dung phép bi€n ddi Fourier thuan kinh dién thong qua hai phé
tin s8: phd tan sé bién dp va phd tan sé pha.

Theo [9] va [10] thi thdi gian d4u séng T}, clia xung sé la:

2005 < Ty <300us ; (10)
va thoi gian séng T, :
10005 < T, <4000us . (11)

Nhu vy, tit (10), (11) cdc thong s8 T, T, - x4c dinh dang cia séng xung thao tic
khong chu ky chudn theo thdi gian — s& cho mdt “ho” cip thong s hoan toan khéc véi
cip thong s6 250/25004s ma trong tdt cd cdc tai ligu da thyc hién. Hon nifa, bai bdo nay
nghién cttu phd tin s6 — bién do clia séng xung dién dp thao tdc khong chu ky chuén,
thay d6i trong khodng cho phép ciia [9] va [10] dva trén bién doi Fourier ngugc F "(@).
Céc gid tri clia cdc théng s8 7,, 7,, tuong dng v6i mot cdp thong s6 ndo d6 cla Ty, T,
clia s6ng xung thao tdc, dugc xdc dinh v6i do chinh xédc cao theo [11].

D& phén tich phd tan s - bién do F * () va so sdnh n véi phd tn s6 clia xung dién
4p thudng dudc thuc hién trong céc tai liu (xem [5]), can phdi x4c dinh khdi niém da
biét vé phd fan s& bién d6 va phd tan s§ pha cla xung dién 4p nay.

Theo truyen théng, d6i v4i mot xung dién &p £(r) ngudi ta xdc dinh bién déi Fourier
thuén dudi dang phic:

F(jo)= mje‘f'“’ f(e)dt, (12)

3 day: F(jo)= a(@)+ jb(w). Nhu vy, phé tan sé bién d¢ va phé tén s6 pha cla
xung ( ban chdt 13 dya vio bi€n d6i Fourier thuin) Ilin lugt s& 1a
Fy(0)= |F(ja)] /|F(jcvlm=0 va p(w)= arctan[b(a))/a(m)].

V6i f(t) 12 (5) thi (12) trd thanh:

2 2

T 7 @t wr
F(jo)=U - : = ] e : " 13
(o) li[l+co%f 1+co’r22} J{Ha}zrf 1+w2r§H V=)

hay F,(o)= —-Iij—m)— = a(w)+ jb(@)=

F(j@)gus

2 2

-1 T[ rz 4 QJ‘l'l CUT)
=(7, =7 -~ - - . (14
(5, -1,) [{Hm’r,’ l-t-w’rz’} j[l+w’r1’ 1+o'r] (14

Tinh todn F * (@) theo tin s6 f = @/27 dugc thuc hién trén m4y tinh ddi véi céc cip
thong s6 Ty, T,. Trong bang B.1 chi ghi lai cdc cip thong s tiéu biéu:




rolt}
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Bdng B.1: Cdc cdp thong sé tinh todn tiéu biéu

£ 5 Tis (}5) 5 (1“5) 7 (ys) 3} (/-’5)
01 200 1000 | 1052,0838291533 68,4256957759
02 300 1000 | 782,7149882987 144,9524592988
03 250 2500 | 3155,0154904611 62,4829004246
04 200 4000 | 5423,5299759135 | 40,5431925653
05 300 4000 | 5238,9298352746 | 68.2027173159

MO6i mot cdp thong s6 T, T,, ching toi tinh F*(®) trong ving tin s&
0< f<30000 Hz véi bubc nhdy 1 Hz tng vdi 3 trudng hop 1 =T, T /2 va T,. DPSi vé6i
F,(w) va ¢(@) ciing dugc tinh trong viing in s6 néu trén véi budc nhdy 1 Hz .

Trén hinh H.1 va hinh H.2, xay dung ho dudng cong phd tin s& bién d6 F, (aJ) va
phd tan sd pha qa(a)) theo (14) trong 5 trudng hgp & bang B.1. Trén hinh H.3, hinh H.4
va hinh H.5 x4y dung ho dudng cong phé tin s& - bién d6 F*(w) (9) (dudng litn nét)
va Fy(w) (dudng ngit nét) ciing vdi 5 trudng hdp & bdng B.1.

o
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] R
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dinh H.2: Ddc tinh tén s6 pha

Hinh H.1. Bdc tinh tan sé bién dé
Theo d6, chiing t6i nhdn thdy ring tit cd cdc dudng cong F * (co) xudt phdt tit 1 va
gidm dan khi tan & ting. O bat ky tai mot tin s& nao d6, ludn ludn nhan dudc quan hé:

F*(»)< Fy(w). (15)

Ngoai ra, cdc duding cong F * (@) ludn ludn c6 dit tinh dao déng va tién din v& zero
khi tin sG ting trong viing tan s6 f >2 kHz (Hinh H.3 tng véi £ = T,,); f =100 Hz (Hinh
H4ng v6i t =T,/2) va f24kHz (Hinh H.5 ing v6i ¢ =T,). So sdnh cdc d6 1éch cuc
dai clia c4c dao dfng nay (tif zero va theo gid tri tuyét d6i) vdi c4c gid tri cla Fy(w) tai
mét tan s& ndo d6, (15) c6 thé viét lai:

|F*(0) < F, (o). (16)
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Phan tich do 1&ch bién do cia F* (o) trong pham vi F*(@)>0, nhén thay ring
chiing 1udn ludn tiém can v6i cdc gid trj wiong ng cla Fy(@). Nhu véy, trong thyc t€, céc
dudng cong F, () ¢6 thé xem nhu 13 nhitng “dudng bao” cia cdc dao dong F *(w)>0.

Pé c6 k&t ludn nay, ching tdi di tinh todn vdi s6 lugng 16n cdc dang s6ng xung thao tic
khéc nhau ( & bdng B.1 chi la nhiing dang séng tiéu biéu) trong ving c¢6 dj 1&ch bién do
cuc dai |F » (a)] > 0,001 (xem céc hinh H.3, H.4 va H.5).
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Hinh H.4. Pic tinh tan s8 - bién 6 F* (@)
dng vdi 5 dang s6ng xung tiéu biéu khi # =T, /2.
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. F*,Foth
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Hinh H.5. P4c tinh tan s6 - bién d6 F *(w)
ing vdi 5 dang séng xung tiéu biéukhi =T .

Mot phén tich khdc khi d€ ¢ riing trong biéu thic cia F*(w) (9) c6 chia thong s&
thdfi gian ¢ [ cdn trong biéu thic cda F, (@) (14) khdng chia bién thoi gian ¢]. Khi ting
thdi gian ¢ thi cdc dao dong hoa tin (coser, sinar) xuét hién cang sém hon theo tan s&
va bién d§ cla cdc dao ddng nay c6 gid tri 16n hon.

Nghién cifu céc tinh chét dic thd cla phd clia xung dién 4p thao téc bing phép bién
ddi Fourier ngugc cho phép gidi thich hién tugng dao ddng tiém cin ciia hé s6 ty 1& ciia
hé théng do cao thé€ theo tin s6 [12].

3.KET LUAN
a). Qua nghién citu nhin dugc quan hé sau diy giita phd F *(@) (dua trén bién ddi

Fourier ngugc) va F,(w) (dva trén bién ddi Fourier thu4n) ciia xung dién 4p thao tic:
IF* () < Fy (o).

b). Lan du tién ching t6i dua vao khdo sdt khdi niém phd tin s6 - bién d ciia bién
déi Fourier ngugc d6i v6i cdc xung dién 4p thao tdc khong chu k¥. Piéu nay thuén tién
hon so v6i phuong phdp xét phd dya trén bién ddi Fourier thuin (s dung dén hai phd chi
khong phédi mét).

¢). Qua nghién ctfu nhén thy ring phd tan s6 - bién d6 F *(w) clia séng xung dién
4p khong chu ky c6 didc tinh dao ddng. Trong mit phing dudng ciia F * (@), c6 thé xem
phd tan s bién d§ F,(w) 12 “dudng bao” ciia né.

d). Véi ph8 cla xung dién 4p thao tic biing phép bi€n dbi Fourier ngugc cho phép
gidi thich hién tugng dao ddng tiém cén cla hé s ty 1é clia hé thdng do cao thé theo tin
s0.

THE APPLICATION OF FOURIER TRANSFORMATION
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THE APPLICATION OF FOURIER TRANSFORMATION

FOR SWITCHING VOLTAGE IMPULSES
Ho Van Nhat Chuong

ABSTRACT: At present, in field of high voltage engineering and of high voltage
measurement, while studying frequency spectrum of high voltage impulse the forms of lightning
are always interested more than switching impulse voltage (yes or no, only 250/2500 us

form) and was applied direct Fourier transformation with two frequency spectra: amplitude- and
phase- frequency spectra. This article, the first time, studied frequency spectrum of inverse
Fourier transformation for high voltage non-periodic switching impulses and from this some
interesting results were obtained.
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