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Abstract

Chemical agent detector Kit is the core equipment of NBC scout, has prominent position. There are
different types of Chemical agent detector kit, mainly with 04A and 04B type position detector. In
this paper, by establishing chemical agent detector kit ADC method, the system effectiveness of
two kinds of position detector is compared and analyzed, and the impact of various aspects of its
performance on the final system efficiency is evaluated, providing the basis for equipment support
and management.
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1. 518§

ADC 523 H T A IR REAEE S ZE 012 I T 38 RGVFN (10 —Fh 7 B AL, Pl
1) = KR RFFAL RS A R (Availability) . 7T 51 (Dependability) 55 & 77 (Capacity), i i 2 41X &
TR, HHESRRMME—ARE R, ZEMREE R, RAFELM, BT MENIEHE S, 1T
JTEMATEERS, A& E G RAIREEVHG[1].

RSS2 — P AT B o AR, W] DU &M 323U ARk, T RIS Hhi .
B M FADY IR R T A EE R, A BIEERIRNS, R B0 O NERE IR B, B AE S5 Jo BT [R] P9 R0 HA 2247 1) b
Y. BFR. GBS . A E (R LA, BV M =3B . (R, YL
AR R, B EUR R RREAT A E SORE, MR R P e Sl B R AR, AR I TR
58 BE ARG R BE - 04A HLJE K BN AT T3 3L — 20 BB I3 4, 04B AR R F Fa 8 IR I 3 45

RGRUAE TR VAN S AR SO AR T DTiR R A T Br. AR i 38 e 2% TR R RE 1) O
fli, BIRAREE STEAER SR T IVESRRLREVPAY, 3 2 A e 2 M R AR SRR VP AL, 42000 T %3k 80
IR ST 2R T T R RERIIK R, RESEIEEEIS M R g, Bahfb.
R T R E, NSRS RGUMEE TR AL T B A E TR [2]

HAT, ST as R0 R0AE 0 B O S TP IR IIE Eh i /b o 4 ) A i M i e AT JE L% 11T
Fo ASCEILET 04A BRI 04B B #5385 ADC BEAL, S BT EE 8% (1 RGUK R TS LU 00T, YRR
AU{yT 2 % 5% 7 T O REST Bk R GURLBE I BE I
2. ADC =&

AR 1) ADC B 56 [E Tl S 3 RGRE S HZR 3, AT Hopth R G 6E o pr s AT
5, ADC BLRITEIEMT . SfE, ReRILARGRAEMIMELATT, 5RGASAA BENYIMAETER]. 1%
BRI K AR B A T I MEAE R WIS PEAERE RN BE AR T 456, B BIFRR RS RGERE N
g, HEREN

E=A-D-C 1)

A E NS RGUE A A NRTHIEAERE; D ORISR C MR IHERE,
3. WRBBEALLE S

T ADC BEAYJFHE, AL T AT AT 01 B 8% A 5 25 07 T I PEREXT KRG RRERISE A, (KL, 7E
X6 7 AT AR AT SR PR R BRI, B X B B F R S O TR REHEAT 0, RN HE R L B S gm Alis F
B, 10 H BT A A R AT 55 Hbn . VEMVIRES RS & (e DR — 3. L w9 B 25 2% 40 391 ik
177 50 REFTERIR, B NS R © PIRTEE 2% A0 dh R B [E], 00758 ) 2 77 IO M SR A [ 5
@ WAMITE SRR R AF, HAE 50 R R R b ok kA

T 90 ek A TR0 2 1 T PR PR R AT (S PR AR R, AR A I R AR e 10T B A R A I B AN T B
mEE.

3.1. ARk
Wi a5 AT L AR DR AR AETH IR PATAR S5 I IR, AT AR 83 A T I E R o i as s i AR
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3.1.1. 04A B ERF R R M AERE

04A R T AT A 1R, B ERIBIEIR RGN . ST IEAE PR T AR 7 3R & A S i g
MR, WAL, fEshds B s, SRR TR AR, WA A shih 7 R P g . S
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Figure 1. Logic diagram of each component of 04A Chemical agent detector kit
[l 1. 04A RS B ERHEE X RE

IR ATREA 3 MG AL 500 1 NFas RAF, DIREESRENs LW TAE: 500 2 MBI UE AR
AR, T 07 UM IR IR W AR, 150U 3 N UG ZE R, ISR AREIEH T, T
LI, DUEEARAIAT Y ag = a; BTN 2 I, WIS R a =a; BTG 3 1, fiiE
WITHE N ag = 1—ay — ap. KZGMTEE AR 0] H PRy

A= [ai?aZ?aS] 4

WRAE PR A R, 7RIS S BT I bR SR e 1

Table 1. Failure rate of each component of Chemical agent detector kit
=1 EREIHER

H A HHL SRk FHL i FEhMR I E
i 0.22 0.26 0.15 0.28 0.25

Ha; = (1-0.22)%(1 — 0.26)* (1 —0.15)%(1 — 0.25) = 0.368
a, = (1-0.28)*(1 — 0.25) = 0.540

as = (1 - 0.368 — 0.540) = 0.092

fifLl A=[0.368 0.540 0.092]

3.1.2. 04B BB &SR AT A M5B RE
04B FUMiEEas A EFIIM A, B NEE R RS R, ATA — N BRSO R 2 5 A i T A
W, KA, BT/ T. HEMAEHEERIE 2:
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Figure 2. Logic diagram of each component of 04B Chemical agent detector kit

Bl 2. 04A BB R R HEEXRE

I 04B A7 dRAEAE I AT REA UM DL 1500 1 s as R, REWSIEH TAE; 1500 2 Niiweds
Wb, RRERSIEHR TAE. AT LI, OIS A e =ats M T 2 1, D as i A
FEyay =1-a) . HAUmias i m YRR Ry

A=[a ] ©)

04B MUfjiFE e 5 04A BB REM A, (HHCR B EREE K, L

a = (1-0.22)*(1-0.26)*(1-0.15)*(1-0.25) = 0.368
a; =1-0.368=0.632
A =[0.368 0.632]

3.2. AfEMERERE

FIAE PRSI T H BT T ) R G RE PR R R R, e T R G IR T —
MURZS AL 2 55 — MRS IR [3] MRE & A RIS LR AR DU RE 8 AR A A I R b i — RS R R 31 5 — T
WA IR, RS S AR R A ATME R, M S al E A A SRR R AT G R

3.2.1. 04A B S ZH TS M 5ERE
HRIE 04A UG 2845 3 FICIRZS,  JLAd AL vh il R R AR IR S ML R A0 [

d11 d12 d13 d11 dlZ d13 a a l-2a
D=|d, d,, dy|=| 0 d,, dy|=|0 a 1-a (6)
d, d,, d 0 0 1 00 1

X dy v 04A BUGERAS HUIRAS | FDIRAS j FAZ HOMER

a a 1-2al [0.368 0540 0.092
WD=|0 a 1-a|=| 0 0.632 0.460
00 1 0 0 1

3.2.2. 04B BB FH AT IEMIER

04B BT BE 4 761 FH IS 58 1F RSB RS, 0T 2 38 Bt PO e 78 A FH P T DR IR A . i 2
FESEUF B AE (G A R AT BE B 2 BB, 1 1 R DR A e R AR 1E I 2 AR TR R . B AT,
i FE S A v T R A0 25 88 T BB R AR IR S B R MR A0 B

f1-at 0.368 0.632
p=|® 17 W)
0 1 0 1

3.3. REHIERE

T3 & AL RE T2 ZEEETH B AT T RO TT A R S U2 1F T, B R (IR 1) 2 €00 e IS ol 75 771 v
K, HAMBERCR SIS HARRE. TIIRSERREA KRR, DR R . A 5 5440
HRAGEARES, WAL, 25 BAR DR RCR RN, 4 5 S O as il R A
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AR . Kk, DIEEES R URE B RE I ROR N
C=pPP, (8)
e py J R Rl R po T E B B R R
(IRAE ARG LE R TR : pp=0.82; py = 0.64)
AVTEE A IR 24 KR8 0 0 B E 0T 2 38— IR A0T 2 5 0 F) — E AR R T W TR 5 2 U A IR R

3.3.1. 04A BB BERUAE N AERE

EAE AR, 04A RIS EBAT 3 ARG MUTIRES LI, MiEsRAESL TR, A
HHRRME MR e =1-(1-pp, )5 SAETARE 2 B, DI SALAMIRE — R, HHRMBENRE A
C, = PP, ARG 30, MIESLIATIE, K RMENGE I NC, =0. M 04A AU 3R 1IAE /140
Ky

1-(1-p,p, )’
= P, P, (9)
0

HHic =1-(1-p,p,)* =1-(1-0.82%0.64)" =0.7742 .
C, = p,p, =0.82+0.64 = 0.5248
0.7742

0.5248
0

HC =

o

3.3.2. 04B BV{ni= B3V RE S15ERE
04A FUMFF 2 L EA 2 FORAS: MUATIRA 10, MIFRRENSIES: T/E—Ik, I A HARMIFENIAE
Jic, N=pp,s HATAIRE 2 0, P ik TIE, HBRMEmMEE I NC, =0;

C'=9'|:C%:|=9~|:plp2:| (10)
c 0
b 0 ZBMTEE S NS THIN 7 T 5 04A BUMEE AR LUAE, HMEZ0N 1.2,

0.5248 0.6298
0120549, [0530).

3.4, TE{EMEE
TR 2SO AT A AE R . nE AR e . BEUAEER &, MRAREETT A E = ADC, FHW
T 28 B R G RLRE N
E = ADC =[0.368 0.540 0.092]
0.368 0.540 0.092 0.7742
* 0 00632 0.460 |*|0.5248 |=0.388
0 0 1 0
E'= AD'C'=[0.368 0.632]

0.368 0.632 0.6298
* = =0.630
0 1 0
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4. 5

BEXT PR S I BOAR R 1, R B SRAF ARSI 5T, A SR ADC R 34T 75 9RSE 8L 1
RIRE AR R SR WA R AR, X P TR 0075 2 R GURLRE /I TR EAT bR . S5 2R, 04B AR
AIVBR RGBS s T2 24.2%, {iEE4s ADC AR, AU R 25 AR L A RE SR L T AL P
fiti, PR EE 4% (13 2% DR P 5 A B BRI B [4] -

P
[ X5, BsE, &7FH, EHH, EH. BUKR RGN I 5P P]. bR TR #4), 2019, 39(8):
876-880.

[2] RTTA, BhRLon, HE HET ADC AZ IR ATIERIRHEATE B R IE AR B A 2 0], IR T HIR, 2015,
38(19): 37-39.

[38]1 T, ®4T, T3, =AEs, TiEB T AHP IS8 PN VA I 28 & B IR A RE AL [9]. e L H shik,
2019, 38(10): 76-79.
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