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Reliability Design Using FMEA for Pressure Control Regulator
of Aircraft Fuel System

Boyoung Bae*, Jae-woo Lee** and Yung-Hwan Byun**

ABSTRACT

The reliability assessment is performed for Pressure Control Regulator of Aircraft Fuel
System using reliability procedure which consists of the reliability analysis and the Failure
Modes and Effects Analysis(FMEA). The target reliability as MIBF(Mean Time Between
Failure) is set to 5000hr. During the reliability analysis process, the system is categorized by
Work Breakdown Structure(WBS) up to level 3, and a reliability structure is defined by
schematics of the system. Since the components and parts that have been collected through
EPRD/NPRD. The predicted reliability to meet mission requirements and operating
conditions is estimated as 4375.9hr. To accomplish the target reliability, the components and
parts with high RPN have been identified and changed by analyzing the potential failure
modes and effects. By changing the configuration design of components and parts with
high-risk, the design is satisfied target reliability.

Key Words : Pressure Control Regulator(%2 4 1), Reliability(4 &), WBS(Work
Breakdown Structure, ¢} &%/ A7), FMEA (Failure Modes and Effects
Analysis, L3 e] 3 FFEA])
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Table 1. 8371 & HERAHE YHZHWH 9
WBS (WBS 1200 &= F)

WBS List Title
Lv. 1 Pressure Control Regulator
Lv. 2 | Lv. 3
1200 Regulator
1201 Bottom Body
1202 Pressure Control Body
1203 Spool
1204 Supporter
1205 Diaphragm
1206 Sleeve
1207 Poppet
1208 Top Cap
1209 Sleeve Washer
1210 Pressure Control Spring
1211 Top Spring
1212 QOring-920
1213 Oring-014
1214 Oring-018
1215 Oring-007
1216 Thread Insert
1217 Bolt
1218 Washer
1219 Male Connector
T3 543 3wt Z83F= Emergency
Valve-= AWl Alz=gloz Ry ofHAut
dgo FAEE 1HIAS W, HEHzAR
AgAzgoR B & i, BARE AAd A
3 Al2=F ot}
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- Wl A Vent
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Regulator ™ Positive
Relief
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Name Part Number | Category Sul_:category Quan... _Fal\ure Rate
Main Body MNPRD-1072  |Body Valve (Summary) 1/0,016000 xl_ E'I of 5kH A
Positive Bracket |NPRD-1179  |Bracket Body, Assembly 1/0.032000 2 5 Oi EH o okT'__ —1 (FM EA)
Negative Bracket |NPRD-1179 _ |Bracket Body, Azsembly 1/0.032000 % o o =&
Regulator Bracket NPRD-1179  |Bracket Eody, Assembly 1|0.032000 251 FMEA o "'l = =7
(a) 2H & H% FMEA(Failure Modes and Effects
i v BEgE aAE ol R Ao
Name Part Mumber | Category Sul_:categnr\,' |Quan... Failure Rate Analy81s) ﬂ—‘]_ EE] 1766 EH = SRR IR
Bottom Body NPRD-1072 |Body Valve (Summary) 1 0.015000 HIo] Y § 9= w2s dASI 7z 1
Pressure Control Body |NPRD-1072  |Body Valve (Summary) 1/0.016000 & v = =
i T Z = EXNy AyE =3
Spool |NPRD-13041 |Valve |Specl 1/6.500000 F’H 7]' Xﬂ 7:" ‘] 7‘“ o]] U] A= =78 “’]' = = T
Supporter NPRD-1044% Support | Air,Compressor 10032000 o}‘:—t-]] 7].7<1— g 2R o] = 7] ‘iﬂ = 9,] 5—}1,}0] .
Diaphragm MPRD-4074 Diaphragm |Valve 1/0,256300 -
Ho X Aol AL zZkz|u 53
Sleeve |NPRD-10036 |Sleeve | (Summary) | 1 0.695900 o] 7] HT E‘ o o1 ‘—] (&) Z]V = 7<X] R _‘:_o]
Poppet |NPRD-12951 |Valve |Poppet | 1/0.016000 g'kzl-g] i;g- fg_}% _7}_@ 72] = j_?;}% 1:].
Top Cap MPRD-1738 |Cap Preumatic Valve 1/13.959300 —
[e] = i o v oA
Sleeve Washer NPRD-13084 |Washer |{Summary) 1.0.065900 AdRtx o2 FMEAT= A& 7T 2 AAGA
Pressure Control Spring |NPRD-10312 | Spring |Helical, Compression 1 1.425700 oﬂ /\1 sl _Q_H u:] Q) §] Z o o7 Al }\] H = 7 O] o]_q
Top Spring |NPRD-10312  Spring _HelicaI,Compressian 1/1.429700 3 N
Oring-320 NPRD-9745  Seal O-Ring 1/0.554400 2} A &ZHoZE upgrade 3 follow-up sk, o]y
Oring-014 NPRD-9745 el 0O-Ring 10554400 3 FE=o oldE gy =2 3N
Oring-018 |NPRO-5745  seal |o-ing 1/0.554400 & Fese olHBE) HES “EH I
Cring-007 _NPRDQNS Seal _ORing 1/0.554400
Thread Insert MPRD-6661 |Insert Screw Threaded 40.256400 2Bl
)
Bolt MPRD-1117  |Bolt (Summary) 4 1786000 252 FM EA = I-
Vasher NPRD-13084 Washer  |(summary) 4/0.263600 Table 2+ 3+E7]|8 ASAE d=xZFWHI
Male connector MPRD-5065  Fitting {Summary) 20.446000

(b) ereizme

MName Part Number |Category | Subcategary Quan... |Failure Rate
Positive Relief Cap NPRD-1738 |Cap Preumatic Valve 1/13.969800
Posive Relief Actuator  |NPRD-307 Actuator Mechanical (Summary) | 1/21.514100
Positive Relieg Spring | NPRD-10318 | Spring Helical, Compression | 1/0.471800
Qring-015 NPRD-3745  |Seal O-Ring 1{0.554400
Oring-024 NPRD-3745  |Seal O-Ring 1(0.554400
Thread Insert NPRD-6661 | Insert Screw Threaded 4|0.256400
Balt |NPRD-1117  |Bolt (Summary) 4/1.786000
‘Washer NPRD-13084 |Washer (Summary) 4/0.263800
Male connector NPRD-5065 | Fitting (Summary) 1/0.223000
(c) Positive Relief Valves
Name Part Number |Category | Subcategory Quan... |Faiure Rate
Plug &Pin NPRD-3166 |Plug (Summary) | 1/10.466500
Caonnector MPRD-2853  |Connector | Electrical 10.422300
Electric Connector MPRD-2865 |Connector | Electrical 1|37.486700
Solenaid Valve |NPRD-12693 |Valve Hydrauiic,Solenoid (... | 1/71.307500
Bolt NPRD-1117 |Balt (Summary) | 4/1.785000
'Washer MPRD-13084 |Washer (Summary) 4/0,263600
(d) Negative Relief Valves

Name Part Number |Category | Subcategory | Quan... _Fai\ure Rate
Megative Relief Cap NPRD-1738  |Cap Prieumatic Valve | 1/13.969800
Megative Relief Actu... |MPRD-307  |Actuator  Mechanical (Summary) 1/21.514100
Megative Relief Spring  |MPRD-10318 |Spring Helical,Compression 1|0.471800
Oring-022 NPRD-9745  |Sesl O-Ring | 1_0.554400
Oring-132 NPRD-9745  |Sesl O-Ring | 1/0.554400
Male connector MPRD-5065  |Fitting (Summary) 1/0.223000

(e) Emergency Valve®
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