B 44 % T ) I 7 B8 I & Vol. 44 No. 7
2018 4 7 Industry and Mine Automation Jul. 2018

G gl i Sl glE &

y AATHER

i eneineine?

NEHS:1671-251X(2018)07-0022-05 DOI:10.13272/]. issn. 1671-251x. 17323
AZHEEEGRA(NE)NAERRE S 9
KT R

(L. R PBL2EE AR B A IRA R . Jb st 1000135
2. SR GRS AUOTR 5k R E R E ALK E . Jb st 100013
AL THET e TR AV H L, LT 100013)

RE AT E@RBOFERLERXEF ALAERBLACRD 28 E S KR &2 M5
FAELERFIE AP, A—FRA s A REE Fiet &SRR, kA ADS 145 B 8 4 x40 8- %
RER ABEFBME R ERERBEFHORBRATTHAER.BAT ALEE AR LR RE R
v F)RKE R A O FREFTESGTAERAT T T REHFEIIE, ARAERAN ALAERAB LR
WRH O ER GO RRIFARY BN RO RAN AR RFEAY - BETH S
H A,

KEWR .7 AERS: ALAERE; FTRERS: KAXA: REES: RAGTE O RKLE:
5

525 . TD6S SCHRAR GRS - A

2% R # ik s http: //kns. enki. net/kems/detail/32. 1627. TP. 20180629, 1512, 001, html

Transient analysis of surge immunity test for intrinsically safe sensor

ZHANG Ziliang"**
(1.China Coal Research Institute, Beijing 100013, China; 2. State Key Laboratory of High Efficient
Mining and Clean Utilization of Coal Resources, Beijing 100013, China; 3.Beijing Mine Safety
Engineering Technology Research Center, Beijing 100013, China)

Abstract: For problem that it was difficult to achieve evaluation grade A due to a long time reverse gap
in DC power port voltage of intrinsically safe sensor in positive surge immunity test, taking a typical mine-
used intrinsically safe methane sensor as research object, simulation models of combination wave
generator, coupling-decoupling network and equivalent circuit of the sensor were established in ADS
simulation software as well as a simulation circuit of surge immunity test at DC power supply port of the
sensor. Transient process of the test was analyzed according to transient simulation waveform. The
research results show that the reverse gap in DC power port voltage of the sensor is the secondary effect
caused by surge protection component, and simulation waveforms are the same as the actual ones, which

verify rationality of the transient analysis method.
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Fig. 1 Arrangement of surge immunity test
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Table 1 Experiment result of surge immunity test for

intrinsically safe sensor
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Fig.2 Voltage waveform of sensor DC power port
3 ARBELRB[RA(PE)M
T B E AR A Y B IE A VI o Al e A

i EIR B E

AT I 2R FADS 5 ELARAE X B A 1o 7
(ER RSV T
S MR SCHERL 15 T 45 5 A e A FL 36 i B %

HELH A R A A LR AR 3 TR . Hi SRC,
W EE IR, SWITCH, #1 SWTICHV, R X%,
SRC, & SWTICHV, K fih % 2 il W, C. M % fig

E 3 S5 S 71 A TR N R GRS B i o 51 B L SR
R Re 4 ik b F5 22 05F (8] JE A% L BH . 28 J5 DL STk
L1545 t 0 FF B e R B F O D B 2 80k i B

bR R ADS BR824 5 A A A5 5 2R B P 4% Ot
F B AT AN 05 LR ST, LR B 2 T A 2 80
L. RHFE®ITHES . Co =10 yF. R, =

1.4 Q,L,=9 puH,R, =9 Q,R,=20 Q,
SRC,
]
20| R o~
S\I’&ﬁ}}r{, Ij \Y% U Rm L, I_Probe
t::: SRC; TCe SWITCHV: [|p Re2

B3 24 I s A i 0 BU B
Fig. 3 Simulation circuit of combination wave generator
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Fig.4 Simulation waveform of combination wave generator
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Fig.5 Simulation circuit of surge immunity test at DC power port of intrinsically safe sensor

I HL R 41 kV A 22 AL A IR (o
O P05 B Rl 6 fron . 18 2% B
HL Y50 1 LR Vi 78 31,42 ps WL T Sz 1), 15 22
I 500 pss B2 R UE B AL R Vo 7E 549. 8 ps B2
8.549 V., HIR &% W IE AN W 0y 2, 5 FLUOE th %
SRS LU L IR 1 R E A 107, 7 VL TR AR
T RE(E N 35 V A4, X &K ADS fjj B 4K
PEE TVS tsihbs TVS Jhy ol BE 18, 5 8065 4
TRL TR 2 Sk T8 5 3 R L 0 O R LI W (B A
e a6 T A A A AR B B LU TR R I A
PBOE R — B, Ui W] 52 R 56 45 R R 8 % 2% 8% i
F, P 11 H H R S B0 T R e sk 11, B DL LRC HL %
VE Ay A SRS A5 A F, s TR AT 4 25005 L O3 A 2 B T

120
100 |
801
60 L eut
40
20
0
=20
=40

—60 1 1 1 ! 1 J
0 0.5 1.0 1.5 2.0 2.5 3.0

B R /ms

Vdc: Veut/ v

B 6 I RN 1 KV I IR
Fig. 6 Simulation waveform at test voltage of +1 kV
R o3 B BT B e ke 10 A Y S SR 0~200 ps
B HAPIU T FF B8 I 20 & U A 2 i s 1A,

& VM TVS WL Lo S 8T 07 B 25 R 0181 7 i
No TVS i He 55 4% B I A 8 o 11 HL . Vo,
FHAGE Vo B T AE 6. 362 pus [0 35 ) 06 /5 TT 44 [0
& AE 28,56 s B 98 4 G W s 5 LA Con 14 3 L HE
V. G057 T8 i B 0 1 B 7E 28,30 ps B3R
FEE

400

Veuws Vs Ve/ V. Ls/ A
= [ w
= (=3 (=3
= = =

=3

-100

0 20 40 60 80 100 120 140 160 180 200
B ) /s
K7 0~200 s fif HPIE

Fig. 7 Simulation waveform in 0~200 us

MG PR AT E G 07 Hl R g &
HERMT., RETHBESIHAER CL. G 2
EUT,Zit #rh Con NWI IR L —22 VOE A I
O, A E AR V. NGRS IR &
JEAH >4 T W% 8] Jit 0 7F A% J86 4% B At A U R o o IR B
TVS i s 1 . 522 AR B BLCK &5 e B4 8] e = 2R
MRS K. R EIRAA A A RES Con
FEHL Y Co, 78 HLIA B 5 T 46 B2 ] L B 4%
Ja g vty L TR BT B T S a1 4 K, TVS Sz ) B A



. 26 . 5 g3

2018 % 44 %

B Com A0 T A2 B B IR A U 1 P TR 0 A0
[ 74+ 76 500 ps ZEATPRE IE 1] .

ML 2503 Bl & e A% I8 A 1) TR Cip
) PUHEBE UG Hh 7 T 5l 408 14 12 JE A L O e R
1R T e 12 YR DR3P 2 PR s A S R A —
ROVE o P TR IR B AT A B 1 R HOH it
fifp DR AL R SRS [ T, S B 4l AL

IR — 1 KV I A 22 A A% B 8% TR (i
d VUL g 05 B e e 8 Fros . eI T
1 KV I R I A R AR IR U A YR R

FEf =2k 46 'V, H R 2L i ) AR 4, B2 1) e 11 5 22
A BN 3 36 s, FLERA 5 ik B A 95 A
60
40— Vae
20—
. . \(
E -20 Veut
5 —40
2 _eoll
—80F
-100}
1205 05 0 15 20 25 30

B} &) /ms
8 RHLJEN—1 kV B {f B IE
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