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PHUONG PHAP TiNH TOAN GIAI TicH cAc THONG SO
CUA XUNG PIEN AP SET

H6 Viin Nhit Chudng
Trudng Pai Hoc Ky Thuét
(Bai nhan ngay 20/08/1998)

TOM TAT: Cho dén nay, d& x4c dinh céc thong s& clia xung dién 4p sét ngudi ta vin sit dung

phudng phdp dd thi. Phudng phép ndy c6 nhugc diém 12 sai s& ton tai 16n va khong thuin tién

trong viéc tinh todn trén mdy tinh. Bai bdo da nghién ciu va xay dung mot phudng phédp gidi

tich d€ tinh todn cdc théng s& clia séng xung dién dp sét nhim khic phuc céc khuy&t diém

cua phudng phép vita néu.

1. MO PAU

Xung dién 4p sét chudn 1a mét trong nhitng dang xung cd ban cin thiét cho viée thi
nghiém cich dién clia cdc trang thiét bi dién dién 4p cao [1]. Trong linh vuc do ludng dién
dp cao, dic biét 1a khi do ludng vGi dd chinh x4c cao, ngudi ta thudng quan tdim dén cic
théng s& thdi gian cla ching. Bdi vi nhitng théng s6 nay dic trung dang cda xung va xé4c
dinh chinh x4c cdc thong s6 nay c6 dnh hudng truc ti€p dé€n dd chinh x4c ctia phép do dang
xung trén [2]. Biéu thic todn hoc cla dang xung dién 4p sét da dugc st dung rong rai trong
Iinh vyc k¥ thuat dién dp cao va cé dang [3]:

i .
u(t)=U[e b o "] (1)

J day: U - hiing s6 c6 thi nguyén 12 dién 4p;
T,, T, -hing s thdigian, v6i 1, > 1,.
Céc hiing s6 thdi gian 7,, 7, c6 lién quan dén c4c thong s6 clia xung dién 4p sét T,,
(thdi gian dau séng), T, (thdi gian séng). Gié tri dinh mic cda céc thdng s6 ndy, theo [1],
la T, =1.2us va T, =50us. Dang va céc thong s6 cla xung dién 4p sét chudn dugc vé
nhu trong hinh HI.
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Hinh H.1. Dang va thong $8 ctia xung di¢n 4p sét.
Tuy nhién, nhitng gia tri dinh mdc cda cc thong s6 cla xung dién 4p sét chuln theo
[1] thi khéng nhitng chi cdc gid tri d& néu wén md con 1a mit khoang gid i
Ty =1.2£30us, T,=580+104s.

Do d6, can thi€t phai nghién ciu quan hé giita cdc théng s cla xung dién 4p sét
chuin trong khoang thay d6i clia cic thdng s§ d6. Céc quan hé ndy da dudc nghién cifu va
mo ta bing mét quan hé dd thi [3], [4] hodc bing mdt bi€u thdc gidi tich cho quan hé gitra
cdc thong s& clia séng xung dién 4p thao tdc khong chu k¥ chuén [5]. Khi quan hé giffa céc
thong s8 thdi gian cla xung dugc xdc lap, thi véi T,,, T, dé biét c6 thé d& dang xéc dinh
dugc 7,,7,.

1. X4c dinh quan hé giita cdc thong s§ ctia xung dién 4p sét chufin.

Nghién citu biéu thic (1) du6i dang cuc tri, ta nhén duge:

4Ty Ty

"

T .=

max

)

Thay th€ gié tri t =7, vao phuong trinh (1) va sau khi bi€n d6i, tuong wr véi [3]
va [6], tim dudc phudng trinh sau day:
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X Mx 1 M
xff]:xﬁ _a}_xﬁ[xff _a}: 0
(3)
2

T, ] - .
Trong d6: x =22 v6i O<x<1; M =k-1=-9_1 v4i k>1 va a=05 khi
7, /

max

t = Tys. Di nhién, phuong trinh (3) 6 thé st dung trong pham vi rdng hon vdi O<a <1.

Tit hinh v& H1 c6 thé x4c dinh dude céc quan hé giita c4c tham s8 clia xung dién 4p
sét nhu sau:

RA _ta = 7t5 _tA . (4)
2 6

Tﬁsz“s(ts—s_tﬂ); Ty =Tys—t;. )

f,=

.

Trong d6 f, va t, 1a hoanh d¢ ciia diém A vd B (xem hinh H.1) va 1a nghiém duy
nhat trong khoang O <t <T,,,clia cdc phudng trinh si€u viét sau déy:

Tmae_Toax o

o-{e ke }ze hiac (6)
_Tmax _Toax s i

0,9{9 I - J:e g 2, (7

Vi cdc quan hé (4), (5), (6) va (7), nhan thdy ring: cé thé tim m6t quan hé giita cdc

\ s 1 N T
thong s8 T, va T, cda xung dién 4p sét theo T, va T,.. Hay 1a: néu dat M, = —= -1

fis

thi c6 thé xay dung mot quan hé todn hoc gitta M va M s M =f (M ).

Nghién ciu phuong trinh siéu viét (3) trong khodng thay ddi cia M , tao bdi céc gia
tri T, T, dd néi & trén cho thay ring: phudng trinh (3) c6 nghiém du‘ﬂr nhét — nghiém x.

Lép chudng trinh va si dung mdy tinh, da tinh dudc céc gié tri ctia nghiém x d6i véi
cdc phudng 4n cia céc cip thong sd T, = 0.84; 0.90; 0.96; 1.02; 1.08; 1.14; 1.20; 1.26;
1.32;1.38; 1.44; 1.5, 1.56 us va T =40;42;44; 406; 48; 50; 52; 54; 56; 68; 60 us (tdt ca
143 phuong 4n) véi sai s8 clia x kh6ng vugt qué 0.000001 %.

Trong bang s6 liéu B.1, chinéu ién mot s§ théng s6 tiéu bidu:

Béng s& B.1: Céc thong s8 tinh toan.

X

T (us) Tasus) | M, 7,(uS) 7, (1S)
0,0103137883

40,00 1,56 24,6410 52,927402 0,545882
0,0051138666
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40,00 0,84 46,6190 54,880786 0,280653 |
0,0059333658

50,00 1.20 40,6667 68,235538 0,404866
0,0064905907 _

60,00 1,56 37,4615 81,610214 0,529737
0,0032821107

60,00 | 0,84 70,4286 83,722619 0,274786

Cé4c quan hé giita x theo M , M theo M, va T, theo T, dugc x4y dung dya trén

c4c nghiém x clia phuong trinh (3) va quan hé clia x theo M dugc vé trén hinh H.2 (duge

dic trung trong ty 1€ logarit). Viéc x8y dung cic biéu thic toan hoc gan ding

Inx =f,(INM); InM =f,(InM ) va Tos =f,(T,) cho phép thyc hién mot phép tinh bing
phuong phép gidi tich c4c théng s8 clia xung dién 4p sét chuén d6i v6i bt ky céc cip thong
s8 Tp, T, trong khodng cho phép ciia [1].

Hinh H.2: Quan hé¢ cda Inx theo InM

30 32 34 36 38 40 42 44
-5.0 fecai e ooy Jo S L e TR
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Uu diém cla phuong phép tinh céc thdng s§ cla xung dién 4p sét bing gidi tich nhu
thé€ so véi [3] va [4] 12 dd chinh x4c cao hon . Mit khéc, d6i v6i phudng phép dé xudt, dic

~y
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trung céc quan hé gifia cdc thong s xung dién 4p sét chuén chi thong qua mot bién
x(M ,), chi khéng phéi hai phi€m ham nhu trong [3] va [4] da thuc hién.

Pé x4y dung cac biéu thic toan hoc gan ding Inx =f,(InM), InM =f,(InM,) da
st dung da thiic bac hai va Tyg = f,4(T,) - da thic bat nhat. C4c hé s6 cla céc da thic nay

dudc x4c dinh dua trén cdc diém “nén” (ma cic da thic s& di qua) nhu th€ ndo dé dé sai s&
cuc dai clia cdc théng s8 X, M, T, trong khodng thay di cia M ,:

2422 < 5 702 (8)
39 7

12 bé nh4t va dugc tinh theo gid tri tuyét doi.
Cudi ciing, nhan dugc cdc da thic Inx=f,(nM), InM =f,(InM,) va
Tos = F4(T,) vGisaisScla x trong khodng (8) khéng vugt qué +0.06%:

Inx =0.0276046749n> M -1.4144635954n M — 0.972337818; )
InM =-0.0023390009n* M , +0.8962680238 M , — 0.160539485; (10)

(11)

T (9), (10) va (11) da tinh toén lai sai s6 cia M , Ty5, 7, va 7,. Sai s& cuc dai cla
céc tham s6 nay khéng vugt qué [an lugt 1a: +0.04%; +0.1%; +£0.05% va £0,01%.

Vi sai s tinh to4n nhu trén, phai thita nhan ring viéc st dung cic bi€u thic toén
hoc d€ tinh toén c4c thong s xung dién 4p sét 12 mdt didu thuan tién va c6 thé 4p dung dé
tinh todn va nghién cdu.

S¥ dung c4c gi4 tri clia c4c théng s8 da tinh § trén d€ tim cdc phi€m ham cia [3] va
[4]. Nhan thay ring cic k€t qué hoan toan tring khép nhau.

2. KET LUAN:

a). Quan hé gifta c4c thong s6 ciia xung qué dién 4p sét ¢6 thé nhan dudc bang mot
biéu thic todn hoc gan ding vdi sai s8 cho phép, chit khong phai 12 hai phi€m ham nhu da
dugc chap nhan dé€ tinh todn § trong tai liéu;

b). V6i quan hé giai tich giita c4c théng s& cla xung dién 4p sét chudn nhan dugc din
d&n mot phudng phép tinh céc théng s6 ciia n6 bing phudng phap gidi tich khi tinh todn c4c
bai to4n thuc t&€ va nghién ciu vé d6 chinh x4c cia phép do xung nay.

3. Phudng phap tinh cdc théng s& clia xung dién 4p sét chufn.

Nhu véy, dé tinh toan céc thong s6 clia xung dién 4p sét chuén c6 thé thuc hién theo
cdc budc sau:

a). Buéc 1: Cho cic thong s6 Ty, T3

b). Bugc 2: Tinh c4c gidtri M,, INnM, M bing c4c cOng thic sau:

T

My=—2-1,
. Tﬂs

23



Science & Technology Development. Vol.1, No 9&10 -1998

InM = -0.0023390009 In? M 4+ 0.8962680238 InM ; - 0.1605394854 |

va M =e"M.
¢). Budc 3: Tinh gié tri cia nghiém x :

Inx = 0.02760467491n* M —1.4144635954InM — 0.9723378186;
vax=e",
d). Budc 4: Tinh céc gié tri 7,, 7,:
Tos =T, —41x +0.02;
T = T0.5 "
™M+
7, =T (1=x)/(=Inx);
T

T1 = ?2 .

AN ANALYTICAL CALCULATING METHOD FORTHE PARAMETERS OF LIGHTNING
VOLTAGE IMPULSE
Mo Van Nhat Chuong

ABSTRACT:AL present, the graphic method is usually applied to determine the parameters
of standard lightning voltage impulse. However, the defect of this method is large error and
disadvantageous for making calculations on computer. The paper studied and built the analytical

calculating method for the parameters of standard lightning voltage impulse to overcome defect of
method which was just said.

TAI LIEU THAM KHAO

[1]. Standard GOST 1516.2-76.

[2]. Brzhezitsky V.A. Frequency characteristics method research. Proc. 8-th Intern.
Symp. On high voltage eng., Rep. 53 g., Yokohama. (1993).

[3]. Manfred Beyer, Wonfram Boeck, Klaus Moller, Waltz Zacngl.
Hochspannungs-technik Theoretische und Praktische Grundlagen. Springer-Verlag, 555p.,
(1986).

[4]. M. Aguet, M. Ianoz. Haute Tension. Presses Polytechniques Romandes, 425p.,
(1987).

[5]. Brzhezitsky V.A., Ho Van Nhat Chuong, To the calculation of commutative
voltage impulse parameters. Technical Electrodynamics. N 1, pp. 29-30, (1996).

[6}. Nguyen Quan, Ho Van Nhat Chuong. Applicable condition of analytical

expression for nonperiodic switching voltage impulse. Science and Technology
Development. Vol. 1.- No 4, pp. 13-16, (1998).

24




