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25% LEL 4 meters 25x 4 = I LELemeter
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radiometer) & #1 ¥ i} ik (thermal camera) ~ 7 ;7 @ g % (vapor sensor) - ¥
# 1< % (acoustic microphone) ~ & £ 4 T S (fiber-optic cable) » & & 377 &
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()& 4 /i & % P](Pressure/flow monitoring)

(2) B8 ;& (Acoustic pressure waves)

(3)-T ##=2 (Balancing method)

(4)ELip & ik 7= (State-observer-based method)

(5) vzt iZ (Statistical method)

(6)RTTM ;2 (RTTM method)

(7)E-RTTM ;2 (E-RTTM method)

(¥ 1+ & HR2 #4458 /A P & (Analytic thermal
leak detector for above ground pipelines)

(2)#c =ik @ 14 ) 5 s (Digital oil leak detection

IR R 1Rk AL

ML BB P

cable)
(3).z *t s g S 4 | (Infrared radiometric pipeline
testing)

(4)5 1P| B (Acoustic emission detector)
(5)7 % @ R g (Vapour-sensing tube)

(6) % % 3% /8 iF 14 ;P|(Fibre-optic leak detection)
(7)# # % 4 (Pipeline flyover)

(8) 2 4 ;% )8 & 14 ;P (Biological leak detection)
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(1)7 32 (Reliability) : * 14 78 § SF (79 AR PP 4 ayT
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BHER o0 WA ARSI EREAY S HDE R TR TR
B ER o infd S 2 WA p AU RE R B4R ik 7F 2 (steady-state condition)

T4 HF R R RE R 4 G U e
(2) 8R4

BERAZS1THETLIFAE S m?ﬁ?‘ﬁyf/ﬁ» o FREE A BRI PE S Ay
erd g Bn e i o 2 € A4 f R (negative pressure wave) &
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3F & (false alarm rate) ¥ .1 ¥ ¥ % ¥ f | X koW W EE - X ARRAR S o

P AT E R REABRE SRR EEAE D by
BB (24 BT ) 18 ’&%”K7J§471§¥,ﬂﬁ5—,ﬁ WX AL AA 2 (SR
Aok oo T ek kSRR Rl B 2 PR R B R (B 4e 0 B G F AL
%éii@*%%ﬁﬁ@Jé%”ﬁﬁﬁiﬁ%wﬁﬁﬁﬁ@Jmﬁﬁ
P AT AR % LDS AR B s Bk e g RiR)
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£ ¥ (steadystate);h 5 T o ERMEE Mg r FRINEM BB LR TR
MBEMy T T, BB TR EMyET TR T (TR A T M -My) T & 7
§ad ST gE g v PR RM, Mot BB E R A T R
BT E 4D T s R (leak flow)is B A SrdiceniZ 3t o FERIFI G A T
FTE o g THEE (EF A BREP E)ARAREERF E(leak
alarm threshold)y » B & Sv-¢€ 3 1) F 0% K & 4% o
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Fikiz ¢ LA T 72 (volume balance) ~ 2 375 88 A T 72 (modified

volume balance)fr#¢ i € T fi7# (compensated mass balance)
(DRI fs 2
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BARBORETRF 27 2 A KK ot BT UL 55
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5% (quasi-linear hyperbolic partial differential equations) : T # & * 4% ;% {rid
FEoas o S EaY G Fo 5t o rUaRBRRIE] BB
3] (lumped version)efvds & > A2 3¢ foi i A28 4+ o g BB 0
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# LR % (high gain observer) ~ "& i # i L] & (sliding mode observer)fr

Luenberger %] #Li#| % (Luenberger-type observer) °
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