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Tém tét:
X4c dinh diéu kién ton tai clia biéu thifc todn hoc dic trung dang cla xung dién 4p thao
tdc khdng chu k¥ trong linh vyc k§ thudt dién 4p cao.

1. Mé¢ dau:

Xung dién 4p thao tdc khong chu ky chudn 12 mot trong nhitng dang xung cd bin
cin thi€t cho viéc thit nghiém céch dién cla trang thiét bi dién dién dp cao [1]. Trong
linh vuc do ludng dién 4p cao, ddc biét la khi do ludng vdi do chinh xdccao, ngudi ta
thudng quan tim dén thong s& thdi gian cla ching. BSi vi nhiing thong s0 nay dic
trung dang clia xung va xdc dinh chinh xdc céc thong s8 nay c6 dnh hudng tryc ti€p dén
d6 chinh x4c cho phép do dang xung trén [3]. Biéu thic todn hoc cla dang xung dién
4p*thao tdc khong chu ky da dudc stt dung rong rdi trong linh vuc dign &p cao va cd

dang [2]:
u(t) =U[e‘?? —e_‘_’} (1)

& day: U — hiing s0 c6 thif nguyén la dién 4p;
1, T2— hing s6 thdi gian, v8i T) > T2,

Céc hling s8 thdi gian 11, 12¢6 lién quan dén céc thong s6 ctia xung dién &p thao
tac Tgs (thdi gian ddu séng ) Ts (thdi gian séng). Gid tri dinh mdc cia céc thong s& nay,
theo [1] 1a Tgs = 250 ps va Ts = 2500 ps. Dang va céc thdng sO ctia xung dién 4p thao
téc khdng chu ky dugc vé nhu trong hinh HI1.
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Hinh H.1. Dang va thdng s6 clia xung thao tic

Tuy nhi€n, nhitng gi4 tri dinh mic cia cdc thong s§ cla xung dién 4p thao tdc
khong chu ky theo [1] thi khong nhitng chi cdc gi4 tri di néu trén ma con 13 mot
khodng gid tri Tes = 250 + 50 ps, Ty = 2500 + 1500 ps.

Do d6, can thi€t phdi nghién citu quan hé gifta c4c théng s& cla xung diém 4p
thao tdc khong chu k¥ chuin trong khodng thay ddi ciia c4c théng s& d6. Cdc quan hé
nay da dugc nghién cttu va md ta bing mot quan hé dd thi [2] hodc bing mot biéu thitc
gidi tich [4]. Khi quan hé giita cdc thdng s6 thdi gian clia xung dudc xéc lap, thi véi T,
T, d4 biét c6 thé d& dang xdc dinh dudc Ty, T2 .

2. Xéc dinh diéu ki¢n d€ s dung bi€u thifc dic trung xung dién dp
thao tac:

Nghién citu biéu thitc (1) dudi dang cyc tri, ta nhin dudc :

T, =—L2 ot @

1T T

Thay th& gi tri t = Ty, vao phuong trinh (1) va sau khi bi€n ddi, tim dugc:

by 1 V) ST T L

unJ=um=UFW“‘hw“ﬁ‘J 3)

Hodc dudi dang khic:

T2 |

U s 7-1, Ty -1
| R S ] e, 4
RONG "

Gia st ring, khi t = Ty = k Tgs v6i k >1 thi gi4 tri dién 4p xung bing o Upay Vi
O<o< 1. Nhu vy, tai thdi di€m t = T, ta s& nhan dugc phudng trinh sau diy:

ke, kT, 173 T
T Txy T =% T -T2 T Ty
T T T T

14



Tap chi Phdt trién Khoa hoc & Céng nghé. Tép 1, S5 4-1998

Pitx = _'Ez_ vdi 0 < x < 1 va bién ddi (5), nhdn dudc:
Y

X | Mx d] M
AR [x“" —a:l—xl"" |:x"" —oc] =0 (6)

T
Trongdé :M=k-1= T’ —1 va a = 0,5 khi t = T,. Di nhién phudng trinh (6)
ds
c6 thé sit dung trong pham vi rdng hon v6i 0 < o < 1.
(6) 12 mdt phuong trinh siéu viét va trong trudng hdp bai todn cu thé, né xéc
dinh nghiém clia x trong khodng 0 < x < 1 theo cdc thdng s6 M, o da cho.
Sau déy, s€ nghién citu phudng trinh (6) khi a = 0,5.

X Mx 1 M
y(x) =xt* {x Bl e 0,5:| ~ X [x“" - O,S} (7

Khio sat (7) trong khodng 0 < x < 1, nhin thdy ring ham y(x) c6 mdt gi4 tri 1a
hiing s6 khi x = 0 d6i vdi bat ky M: y(0) = 0,5. Tuong ty nhut thé, khi x = 1 thi y(1) = 0.
Dang chung cia (7) dugc v€ trén hinh H2.

y(x)&
0,5

Hinh H2: Dang chung ctia phudng trinh (7)

Nghién cttu dao ham ctia phuong trinh (7)

xljﬂl. x-l— x5+_M_
d—y“(—lnx——]+x)—x x4 0,5x * —Mx -*
dx -
B A, 1+M (8)
_(_XInx—1+x)_xl—x +0,5x“" — Mx 1=
x(l—x)2

PR Rl j_y —>-oovakhix— 1, §l>0fmg vdi cdc gid tri
¥ X

M> My, 8 didy My = 1,67834699. Gid tri nady dudc x4c dinh ti viéc 18y gidi han cla dao
ham (8) khi x — 1:
dy _05 1+M

e(1+M)

dXxo1 €
va My chinh 12 18i gidi cia phudng trinh c6 nghiém duy nhit sau day:

15




Science & Technology Development. Vol.1, No 4-1998

05 1+M
e (1+M) = €))

Nhu viy, trong khodng 0 < x < 1 khi diéu ki¢én M > My théa man thi phudng
trinh (6) ¢6 1 nghiém duy nhét ( xem hinh H2) va biéu thite (1) s& dude x4dc ldp. Ngudc
lai, khi M < M, thl phuong trinh (6) s& khong tdn tai nghiém va diéu nay din d&€n mdot
két luﬁn 12 : trong linh vyc k§ thudt di€n dp cao, biéu thifc todn hoc chung dé dic trung

cho dang xung dién 4p thao tdc khong chu ky u(t) = li e "} chi dugc st dung

"
khi tf s —>M, +1, c6 nghia la:
Tds

%—> 2,67834699 (10)

ds
3. K&t luan:

T nhﬁng k€t qud phan tich trén ddy, nhan thdy ring: trong linh vuc k§ thudt
dién 4p cao, biéu thic todn hoc chung dé dic trung cho dang xung dién dp thao tdc
khong chu ky u(t) = Ue™™" - V™) chi du’dc st dung khi ti s& gilta thdi gian séng T, va
thdi gian diu séng T :

ds

APPLICABLE CONDITION OF ANALYTICAL EXPRESSION
FOR NONPERIODIC SWITCHING VOLTAGE IMPULSE

Nguyé&n Quéin, H6 Viin Nhit Chudng

Abstract:
Determined condition for the existence of analytical expression which represents the
form of nonperiodic switching voltage impulse on high voltage engineering.
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