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Cost-Benefit Evaluation for Aircraft Maintenance Based on Prognostic and

Health Management
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(College of Civil Aviation, Nanjing University of Aeronautics &. Astronautics, Nanjing,211106,China)

Abstract: Aviation maintenance is one of the important supports for aircraft operation and a way to ensure safe
flight and control operating costs of airlines. Current use of real-time online fault prognostic and health
management (PHM) has been far from full-fledged in aviation maintenance, and practical data and cases are
in need. This paper puts forward a concept of maintenance mode based on PHM, and then establishes the
models of optimization of maintenance plan, controling unscheduled maintenance and error impact analysis. In
the simulation, different parameters are input into the PHM system. The maintenance, the cost of
maintenance and unscheduled maintenance events before and after the implementation of PHM are simulated,
and the advantages of the PHM maintenance mode for reduction in maintenance hours, cost and control of
unscheduled maintenance events are validated. The air conditioners system 1s selected as the verification
object, and the results show that, for the single system with the ideal condition that the parameter of PHM is
best, compared to the traditional preventive maintenance, the proposed approach can reduce 56%
maintenance hours, save 60% maintenance cost, and avoid 88% unscheduled maintenance events based on

PHM maintenance mode.
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Fig.1 Flow chart of integrated maintenance process based on PHM continuous monitoring
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4 8798 39.1 3770 12.6
EHM 5 3568 15.9 8251 27.5
54
4 597 20.4 9 840 32.8
it 22 505 100 29 968 100

PHM W I I F&2 4 6 45 B 0 % %, PEAG 52 it PHM
Jei TEHEAE T AR DL KR ) =5 0 45 561 T Y
R,

3.2.1 A & %0 MPD 41545 4 5 3%

S %20 RHLMPD SO/, & F ATA21 &58
VA I o 1 R A AT 5 — L dE 17 T, IR 45
A ST ) R 38 R 1 A D B L D SR N TAE A N T
B[], ARG 26 5 B .

HR A 2008 4F it 25 4k & 1 F- ¥ 9 H 4211, MPD
THRIGEAE B B3 N TN 2% 502 70$ /N T/NET
TR R AEAE ] 22 9% JH B B8 B KL 2% 1 4E 48 i
it 45 37 B ) 37 5 2 FH A6 (B 2 448, W) 2 2% B AN TR
P14 Ak A 22 SR R S 5 R i A Ak LA A1 B o vy A o
M. TRZEERY], MRS B8N 1.5~2
Vo A SCHFSE B E MR O R B R
1.754%

3.2.2 FRRGEBEIISTERKE
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B[] 43 A A TR 4B OB, D7 A5 R T 25 0
R (LA WA PACK) 7E IR 7% 25 a P S5 14 52
FRUR 2 88 WK, P ¥y x4 ) [] 3.5 h, °F- 12 45 375 B[]
8.9 h.
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Table 5 Data of MPD maintenance task in air conditioning system
MPD 4E & 4T 55 o 15 1B /P %ﬁéﬁiﬂzwﬁ{é T T.HE/ BRTHS/
i AL (A-h") (A-h)
1 4C 12 000 4 1 0.30 1.20
2 4A 2 000 80 1 3.00 240.00
3 1C 3000 16 1 4.00 64.00
4 2C 6 000 8 1 0.30 2.40
5 3C 9 000 6 2 1.00 12.00
6 1C 3000 16 2 0.42 13.44
7 4C 12 000 4 1 0.75 3.00
8 3C 9 000 6 1 0.42 2.52
9 2C 6 000 8 1 5.00 40.00
10 3C 9 000 6 1 0.50 3.00
11 2C 6 000 8 1 0.10 0.80
12 2C 6 000 8 1 0.10 0.80
13 4C 12 000 4 2 0.50 4.00
14 1C 3000 16 1 0.30 4.80
15 1C 3000 16 1 0.10 1.60
16 4C 12 000 4 1 0.20 0.80
17 2C 6 000 1 0.20 1.60
*ko6 TARSZEWEEHIE
Table 6 Reliability data of air conditioning system
o o . ’ ) T/ 5L
R He B H B I3 DT 21 O-h-b) il /h
1 ACM 1 Weibull m=2.562, =19 700 5.80 14.50
2 A 2 Weibull m=1.624, p=12 562 5.30 13.25
3 TCV 1 X HIE A Mu=9.683, Sigma=0.629 0.50 1.25
4 R 2 SAESh 1 X BOE 2 Mu=8.962, Sigma=0.735 3.50 8.75
5 [l S 2 1 Weibull m=1.842, =18 820 6.00 15.00
6 g 1 Weibull m=1.842, =18 820 6.00 15.00
7 I 7K et ik e 1 Weibull m=2.359, =12 248 5.00 12.50
8 OVHT 3 ik ikl A=6.96X10"" 0.42 1.05
9 T B A% R A% 3 88U i A=3.59X10"° 0.30 0.75
TR 2k TR A ELRE IR 5 (2) Rk T A, B &7 PHMBHEALXE
LB A 5188 B 6. ARSI N B % Table 7 Variation range of PHM parameter
{6 0 S0 S R T 08 PP M A 2 T TEREBAR EHRE
AR, IR T Rk e 010 20 e
RN 23 0 R R e e o P s 0
i ’ - P, 10° 10° 5x10° 10* 5x10°¢
B[] 9 2.5 4% , T 45 37 B 1] 47 350 AR /)N ] 2 23— i P, 0.1 0.2 0.3 0.4 0.5
SR [ YT E AR HE,0.63 $/min. P, 0.00  0.05 0.10 0.15 0.20

3.3 PHMZHHE

w14 R PHM REMRES L, % B W
i : PHM R G2 3 % % P, AL 55 LR P, X [H] [H]
B SE K S5 P, SRR R P, B ER P R
P, T PootPo=10 VPAG IR N 250 HAB AL IX
] G 7 R .

AR SCHIF 5T Y S — H2 TR R A% 8 18] S PHM

W 2 556 1) A A A5 R T I AR AR A T X B
S22 WAL A CFF 76 A E 249 SR s 48 48 8 0 5 4 45 K
FOATEM SR Z N . BRI [ PHM 4 BE S 800
TYEAG T ARAS 552 W, DAL S0 T o i [ E
240, AR — A s ) B 2 JLAS S 4000 Ak i
F1405 F 40 B, %] L 5276 PHM FI S 4848 TR A
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Fig.5 Relations between total maintenance hours of sys-

tem, coverage percentage and fault detection rate
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Fig.6 Relations between total maintenance cost of sys-

tem, coverage percentage and fault detection rate
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fault detection rate
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tem, redundancy rate and interval extension rate
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