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Analysis on the Cross-linking Mechanism Between the Nitrogen Generation System Degraded
Light Fault and the S1051 Switch on the B737NG Aircraft

Liu Zhengguang, Yang Yue
Shenzhen Airlines Co., Ltd., China Guangdong Shenzhen 518128

Abstract: Based on FIM 47-31 TASK 819 and the aircraft maintenance manual chapters 21, 27 and 47, this paper
describes the low and high flow operation of the NGS and the three operating modes of the ram air inlet door, and
reveals the cross-chapter failure mechanism in which, during the approach phase, insufficient compression of the S1051
trailing edge flaps up switch loses the flaps-not-up ground signal to the air conditioning accessory unit (ACAU). The
ACAU then mistakenly assumes that the airplane is in the air with the flaps up, the left ram air inlet door leaves the
full open position, and the NGS in the high flow mode suffers insufficient cooling, which triggers the overtemperature
condition and the degraded indication. The influences of the S1051 switch on other systems, such as the elevator feel
system, the standby hydraulic system and the power transfer unit, are briefly described. The phased fault isolation
procedure of the FIM, a fleet case and the MEL 47-01/47-01-01 references are also presented for line maintenance
personnel.

Keywords: B737NG; Nitrogen generation system; Degraded light; 47-30028; S1051 switch

03l&

HEMCCEERRH, M 0 R EERFA BTN, B’
IE R HBEmAE 21 =285 27 & GRS BesEg h—
2 3 SUTIVE shas 0 1 A 52k B 2 TR M 1 281
(ACAU) , ifi ACAU WI#ERAT E (S S B #Es il 4H 1
(FCU) NI S1051 Hi[ ] ASCIRIE FIM 47-31 TASK 819
AT HAEETI (AMM) FRSCETT, SHMZEBIREN A%
. BEEE B EN,
1 RSB ERY
11 BSEEBRZEREAHNERD

NGS FHAMSIRDE TS, 2 NGS KWk,
REE LS . Ay . IR FHEAS RO EiEk
(ASM) , FHEERZS[REEEF IR, &8s HH

BUAN (anfE 1 R o NGS B IR RS T
X TSI B aiE 156, DI s SR
AT ASM; N () BrBosimardEl T,
RESFEAFEIE, B GBS REIR S S
NGS Pzl TTHB L e A M S SUEER N,
PR HIS [SERE FENE AN Ea=#A0,
G R E MR Z S, 5 SREIE 160+ 10° F,
NGS MEZSIE T ABRESER , B NGS &l
(NGSC) RIERGHREE S, SxIRMEES I
MR E IR . NGS RN AGURE, Y AR EE—
BRI T 175° F (79.4° ) B, NGSC HESL
I, AR e RISl s DEGRADED (%2 )
1T, [FRPE4E S E 47-30028 ( NGSRAV FAIL CL/HX

105



HMEEARENA 3% 548

ISSN: 3060-9461(Print); 3060-9453(Online)

BLKD, NVM {8 77 ) k%% BDU Bk

@-ﬂﬂflﬂﬂ 131-6001 /UVIBVUIYVY AIKURAF | MAIN I ENANCE MANUAL

ssssssss

BACKFLOW
CHECK. VALVES "v‘
/

HIGH FLOW
ORIFICE
ananan

CONTROLLER

ssssssssssssssssss
NITROGEN GENERATION SYSTEM - GENERAL DESCRIPTION

B1RAKXARZARER (FAHERR: BI3ING AMM
47-00-00 P5 )
1.2 MEHSTAGH=MCES = TEER

MESSHSOM TEGEREN . ST, 1
FE S VA B SR T AT e T ek HTiel )
A NEE, ATHEK,. ASEEE A0
T T IO LR PR, S R RIS . 1R
Bhas ENUMCEAT RISRER TR 59T, NHE ST & S4
PRAN | G B P AR s (S 5, Hodp S3 #Emi S
RAM DOOR FULL OPEN 47,

RS T B =M TR, SR, = N8
BTE, H—, #iiE: fEs2sassha ek, T
oGP Friml Tk, S3 BEmSsm e PAT, HOHAHIREE
ZESEEL (ACM ) FHES USRI . H—, 2S8Rk BRI
R GRTYL BB - ACAU BEEHRHIERNES, 1EEhes
EEhE| S2 i, Hril T, WATIRITIF, &THTRERA
5, BIIEIRZS St Nt =08, H=, st -
B CKAT) = s1051 WfE SRR, TR A1 / X35
IREEHIZE (P/ZTC) # ACM [ESHLIH CHREE R,
SFHTIEAR (WE 2 FrR) .

Y oocva 191 0UUI 1 VUIEUUITVY A

AIR CONDITIONING - COOLING - RAM AIR SYSTEM - FUNCTIONAL DESCRIPTION

ey e
| [T L A—— ., 21-50-00

B2 4 EEAAADRMEE (FHER: BI3ING AMM
21-50—00 P33 )

106

1.3 81051 B[ TREXT Hi REHI#Mn

S1051 ARG BT ], (1T 27 s HI4
ff (FCU) N, FCU [AFRH&A#EE UP H] (S245) | #
BRCRHLT] (S246 ) FIBEARESHT] (S138) o Ja%
BRI I S1051 B2, [AAEC R gchet ARG 17
M55 EREIAN LA TM E s, iS5
. ¥ AMM 27-51-00, S1051 FIE SRS H MRS TF
MEfEROT %% ( FEEL DIFF PRESS (T BaEB4H ) . H7H%
RERRE Fr BTSRRI RSB ARIE . shoiHA
fF (PTU) BHAHRIE, DS RG A Ml
S WEshds . —MMEEAERRNRS AR5, S1051
NHARSESEZN AGURAENARE; AER
ERRHSESMEIEN, HoRkRAGRERR,
2 S1051 2[5 NGS BERIT =R BHLIE
2.1 IEEEFIEE

A S 1ES#R B ACAU R P/ZTC 24l
RS NS5 B i F201F (FSEU ) fipida(5=,
ACAU HIEIZE3RE PSEU 2 / il &t 226 f1 FCU
[ S1051 Hi[7]: MO Je 28 R BERIB BBV, S1051 HEm
PO BRI LY HES, ACAUZ K10, K15 4k
aPIEEEEIEShAs, bR e T BB B
HifE S, #=EIRGEAE p/ZzTC (i 2 i) Pl NGS
EETEM, EAHZSRIERA LM ESSEY, X—
MERTE T LI S1051 (55 E EE L R NGS
e
2.2 BRI

FAMTBE, NGS maE FT A SRERA, ®
S [TER AR MTEER A", & S1051 B JEF=EA
JEBU SR AN R, RSB I R R BE R AR
W, CEREEARIC BT HifsSEK; ACAU EZEH / HillE
SABHHPRAETRA “BED R, #lingE
WAMEHRSITAS &L, 2T IEK, A
M EZS SR aE N, 255 A NGS #AS#gs R A
BEARIE, NGS AGulnERgimT 175° F (79.4° C) ,
NGSC HlE i, ssebEdmtT Hids 47-30028, %ML
5 FIM 47-31 TASK 819 {yrJGEJERVE A& 220
FEFESITIESN 23585 (6) T, S1051 B[ JFIAZE (8)
Wi BERHPEREEE T, RIS REIRAZ ARSI
(RAV ARG PASHgEgE ) 8 ASM HEETER, &
BB SR SR TR, EIERIRRIRLE 27 2=
%815 21 Bpp ST E IR T,
3 B R B S HLRASE I
3.1 FIM 47-31 TASK 819 MR IR B2+

FIM #5 I B imba . 9T iT BDU




HMEEAENA 3% 58

ISSN: 3060-9461(Print); 3060-9453(Online)

H A, (NGS BITE, 47-31 TASK 801) , 48 BDU i
iy S8 ( AMM 47-31-02-740-803 ) && s U,
FBEIT 4 NITROGEN GEN CONT (C01657) A1
NGS ALT PWR (C01680) ",

5 BAE RPN BB, ESRG A S1051 « Bt RS
R E, K WIESPEREA, AT I m 2
SEALEATR TR . P5—10 2SI E AN RAM DOOR
FULL OPEN /T sise: il i Hifn e T A, T
B s1051 # ],

TEHEHAZ, FIM iR S1051 & DI 1 A3
A, T SEBRERT SRPEN B ELR M 1 BEEAIE] 15
FEELR R, W R e TR R B R R R il 5
B AE RN R G . B2 RTE 1 BT IE Y, HI7E
BERESHE] 10 ARG, HRI0U% FIM i 1 B
BSNH ARE DU B S 2 Ak . RE AT B A kB
HESUS R B FANM B R P 2R ER 15 DL E, 552
Mg EHTR 1A E S RAM DOOR FULL OPEN T HIBEZ)
KA, TEHPEHILR AEXAGGIE S1051 55 &S, 75
REERAEITE L 1o
3.2 #BA P& L

B5413 K¥HLH 5 HE 8 HHBUE: I NGS FFIE
JI5, 068 47-30028, HARISE)S 4 NGS S8 H028
RAV. ASM EiBiE, FEHEREIL, DA A bk
MAESS . WUEME FIM fods . SR 1 E RAM
DOOR FULL OPEN 41752, AWM EES] WESNER, &
£ ACAU B JiHE 33 EIHUBE(EEHEEE UP (LA EF5 K. 1
FEOI 230, BSIEARFE T, (BB EE R TFAR
M1 BN 15 EIHEEEI, 27 10 BATE 2T T
HSER K RS TR T AfESh, A& s1051
WL IR R AR N FRIEHE : BTSRRI R
BRI B HE S HEIRANMIERE K, ACAU (=AY
L, ME#RSUIE 2T, dEEREE NGS Ein s
BRI Al PE D, IERRIE AMM 27-51-63 BT
S1051 HI™], HR7HEERHER MEL 47-01-01 fRE7 . 1Z%
B, FIM IR 1 B SRR 2 “IEH”
MRS PR I E R AN & 10 BEAE A IR B TR s (Ui
B SRR SN R DL R B AR IR 5 e HRAD IR
OTAIRRERR G, AR B SRS R8s, A RErE
X Rz R IX B BBl
3.3 MEL {RBBE %

NGS FA A {AE MEL 47-01 f#8 . BEHIR A £,
JUKE NGS RWrih | & TR ARk TIE, 104 ¥THN
SRS ; NGS BE TAERT{dE MEL 47-01-01 f/8 (&
SR C 2K) o INEEREDOSIGIT BT TR, IR ZE AT

RAIECHER, G HRiE T,
4 BeApEiY

—IBRTFE S1051 HATIRGEE . M BB ARG RS
KR TIE, SEREH AMM 27-51-63 2 S1051 B JESS
& WM. MERshH I NGS SRS IRERSE,
SEBGIEE TR N R B N (S S .

T RREET R4, 47-30028 AR SHIRT
47 B, NIFEIE 21 AN ESSRES 27 &
S1051 {5 SHERCIRES

=2 MJE BITE 5 HEHE. 7o FAH BDU fitf#
75 L5 NGS BITE MNAX 470, iERE, 4s
WQAR ¥HEMIARE ST B AR M, IREbeE

POR— s, ZMr R EEER, APed
At NGS HASHRZS AR RS S0E [ IRES, B AR50
5 &5

NGS BT =50 47-30028 £ETEARAS AL
kiR, (5 FIM R]RER RS B AR IR & e R S
VERhes 5 $1051 Ml ], #EHTBE S1051 B AR N2 2
i “BEERI E” HIE SR, ACAURHDY2s i Higks
We b, PRSI ES 0L, Tkt NGS E4TE
mEARA . REITERKEA, BN EMADIRAES . FIM
47-31 TASK 819 #2(5 EHIBT B 43 b 25 1Y B S ATLEA
B5413 ZEHIENE: IR RIE R TR, N EERIE R
HIBI B SER S, BRIE S1051 (S5 E8E, Hit “f
SEER— A" FHEE A SR, &z MEL
47-01/47-01-01 {REH . BRATEfE 21 2| 27 &5 47 =)
RERFR, BT EGRE B: . g et W
PRI,

S 30k :

[1] BOEING. 737NG Fault Isolation Manual, Task 47—
31 Task 819, NGS BITE Message NGSRAV FAIL CL/HX
BLKD—Fault Isolation[Z]. D633A103—SHZ, 2026.

[2] BOEING. B737-600/700/800/900 Aircraft
Maintenance Manual 47—00-00 Inert Gas System—General
Description[Z]. D633A101-SHZ, 2015.

[3] BOEING. B737-600/700/800/900 Aircraft
Maintenance Manual 21-50—00 Cooling—Ram Air System|[Z].
D633A101-SHZ, 2015.

TEERIN: X4t (1993.11-) , B, K, AEE
AN, AR, By TR, #F32750: M3 B737NG,
A320 HLAIIERAETT AR IR 7T

107



	B737NG飞机氮气发生器系统降级灯亮故障与S1051电门交联机理分析

