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This report is produced by the Accident Investigation Bureau, Nigeria (AIB-N), Nnamdi

Azikiwe International Airport, Abuja.

The report is based on the investigation carried out by AIB-N, in accordance with the
provisions of Annex 13 to the Convention on International Civil Aviation, Nigerian Civil
Aviation Act 2006, and Civil Aviation (Investigation of Air Accidents and Incidents)
Regulations 2019.

In accordance with Annex 13 to the Convention on International Civil Aviation, it is not
the purpose of aircraft accident/serious incident investigations to apportion blame or

liability.

Readers are advised that Accident Investigation Bureau, investigates for the sole purpose
of enhancing aviation safety. Consequently, AIB-N reports are confined to matters of

safety significance and should not be used for any other purpose.

Accident Investigation Bureau believes that safety information is of great value if it is
passed on for the use of others. Hence, readers are encouraged to copy or reprint for
further distri bution, acknowledging the Accident Investigation Bureau, Nigeria as the

source.

Safety Recommendations in this report are addressed to the Regulatory Authority of the
State (NCAA) as well as other stakeholders, as appropriate. This authority ensures

enforcement.

©Accident Inv  estigation Bureau Nigeria, 2021

Printed in Nigeria for the Accident Investigation Bureau (AIB)



7
Alrcraft Accident Report @
s

MEDVIEW/2019/07/23/F J
5N-BQM
TABLE OF CONTENTS
TABLE OF CONTENTS ..o i aeeeeeeen e [
TABLE OF FIGURES ...t e es e e e e e iii
GLOSSARY OF ABBREVIATIONS USED IN THE RE PORT.......ccoiiiiie .\
SYNOPSIS e et eeeeeee e aeeeeeee 1
1.0 FACTUAL INFORMATION ..o et eeennien aeeeennes 4
1.1 History of the flight .......c..ooiiii s e 4
1.2 INJUMES L0 PEISONS ....coeieiiie e i i ee e eieies e rrrrrees eereeerereeeeees 5
1.3  Damage to @irCraft ........ccccooiiiiiiiiiiiiiiies it rerreaa e e 5
1.4 Other damage ....ccoooiiiiiiiiiiiiiiee it et teee e e e 6
1.5  Personnel information ...........ccooiiiiiiiiiiiis e e 6
1.5.1 Captain (Pilot FIYING) .......uvviriiiiiiiiiiiiiiiiiis ceeveeeeeeeeeeeeeeeeeeeeee e 6
1.5.2  First Officer (Pilot MONItOriNg) ......coovvvvviiiiiiiiiiiiiie e, 6
1.5.3  PUISEI . ettt ee aeeeaaaaa e e e e e e 7
1.6 Aircraft information ............ccciiiiiiiiiiiiiis s e 7
1.6.1  POWEIPIANT.....ooiiiiiiiiiiiiiiiiiiies e rreeea e 8
1.7  Meteorological INfOrmation ...........ccccuiiiiiiiiiiiiiis e )
1.8  AIdS 10 NAVIQALION ...coiieeiiiiii s it e 10
1.9  COMMUNICALION. . .ceiiiieiiiiiiiiiiiiiie e e es eeeeee e e e e e e eereeaeaeaaaeeees 10
1.10 Aerodrome information............cccceeiiiiiiiiiiiis v e e 10
1.11  FlgNt rECOMTEIS....eiiiiiiiiiiiiiiiiiiie et et eeree e e e 11
1.12 Wreckage and impact information...........ccccccvieiiiiiis e 12



7
Alrcraft Accident Report @
p T

MEDVIEW/2019/07/23/F J
5N-BQM

1.13 Medical and pathological information.............ccccccciiiiiis evveeeiiiinee 15

O S = PP PP ... 15

1.15  SUIVIVAl @SPECT ....eiiiiiiiiiiiiiiiiiiiie et et eereae e e e 15

1.16 Testand reSEarcCh.........ccccoiiiiiiiiiies s e 16

1.17 Organizational and management information ...........cccccccvvvvvvviennn oo, 16
1.17.1 Med-VIiEW AIMNES......ccoiiiiiiiiiiiiiiiiiis et ... 16

1.17.2 Extracts from Boeing 737 Flight Crew Operations Manual......... 17

1.18 Additional INfOrmMation ...........ccooiiiiiiiiiiiiies e reeeans 21
1.18.1 Digital Cabin Pressure Control System.................cccccceeeeees i, 21

1.18.2 Crew Resource Management............ccccvvvvvviriiiins eevevvveeeeeeeeee. 27

1.19 Useful and effective investigation techniques .........cccccccvviiiiiiiiins e 27

2.0 ANALYSIS o e eeeeee e 28
2.1  Conduct of the flight ..o e e 28

2.2 MaINENANCE........eiii it iiiiies e s eeee e e 28

2.3  Crew Resource Management........cccccvviiiiiiiiiiiiis ceieeeeeeee e 29

3.0 CONCLUSIONS ..o es e es aareeeaeeeenne s 30
3.1 FINAINGS ittt eeiiiiies it es brbe e e e e 30

3.2 CAUSAl FACLON ....eiiiiiiiiee et et e 30

3.3 ContribUtOry fACION ........uuviiiiiiiie i e e 30

4.0 SAFETY RECOMMENDATION ..ot ettt .31
4.1  Safety Recommendation 2021037 ........ccccciiiiiiiiiiiiiiiiis e 31
APPENDICES ...t et s e e . 32



7
Alrcraft Accident Report @
s

MEDVIEW/2019/07/23/F J
5N-BQM

TABLE OF FIGURES

Figure 1: 5N-BQM FDR PIOL.........uiiiiiiiiiiies crvvivensieseeeeeeeerreeeerrrees teaaaeaaaaaaaaaaaees 12
Figure 2: Photo of aircraft tail section showing nationality and registration marks ....... 13
Figure 3: The aircraft parked on the apron after the incident ..............ccoeeeiiiiiiieees i 13
Figure 4: Position of PASS OXYGEN switch at time of post incident inspection........... 14
Figure 5: Digital Cabin Pressure Control SYStem..............uuvvviiiiiiiiiins cevvvveereeeeeeeeeeeees 21
Figure 6: Cabin Altitude and Takeoff Configwarning lights ...........cccccceiiiiiiiies oo 23
Figure 7: Outflow valves open out from fuselage ......cccccvvvvvvviviiiiiiiies i 24
Figure 8: Pressure safety ValVES..........oooiiiiiiiis e rrreeeee e 25
Figure 9: Negative pressure relief valve on B737-500...........cccccciviiiiiiiies cvvveeeeenee 25
Figure 10: Flow control valve (Classic)/overboard exhaust valve (NG).........cccccceee..... 26


file:///C:/Users/investigators/Documents/REPORTS/_2019%20Reports/5N-BQM/MedView%205N-BQM_Final%20report_ready%20for%20release.docx%23_Toc74920121

7
Aircraft Accident Report ﬁ_\
MEDVIEW/2019/07/23/F \ )

5N-BQM

GLOSSARY OF ABBREVIATIONS USED IN THE RE PORT

ACC

AFM

AlIB-N

AMEL

AMM

AMSL

APP

ARFFS

BKN

CB

CPL

CVR

DATCO

DGAA

DME

DNMM

FDR

Area Control

Airplane Flight Manua

Accident Investigation Bureau, Nigeria
Aircraft Maintenance Engineer License
Aircraft Maintenance Manual

Above Mean Sea Level

Approach Control

Aerodrome Rescue and Fire FightingService
Broken cloud

Cumulonimbus cloud

Commercial Pilot License

Cockpit Voice Recorder

Duty Air Traffic Controller

ICAO Location Indicator for Accra Airport
Distance Measuring Equipment

ICAO Location Indicator for Murtala Muhammed International Airport
Flight Data Recorder

hour
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hPa Hectopascal
IFR Instrument Flight Rules
ILS Instrument Landing System
IMC Instrument Meteorological Condition
KIAS Indicated Airspeed calibrated in Knots
kt Knots
km Kilometre
MSA Minimum Safe Altitude
NCAA Nigerian Civil Aviation Authority
NIMET Nigerian Meteorological Agency
NOSIG No Significant Change
PA Public Address System

PANS/ATM Procedure for Air Navigation Services/ Air Traffic Management

PF Pilot Flying

PM Pilot Monitoring

QNH Altimeter Setting above mean sea level
QRH Quick Reference Handbook

+RA Heavy Rain

RA Moderate Rain

-RA Light Rain



7
Alrcraft Accident Report @
MEDVIEW/2019/07/23/F ey

5N-BQM

RNAV Area Navigation

SCT Scattered cloud

TWR Tower

uTC Coordinated Universal Time

VOR Very High Frequency Omnidirectional Radio Range

Vi
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Aircraft accident report number : MEDVIEW/2019/07/23/ F
Registered operator: Med-View Airline
Registered owner: Wilmington Trust Company,

Delaware, USA

Aircraft type and model: Boeing 737-500
Manufacturer: The Boeing Company USA
Year of manufacture: 1998

Nationality and  registration marks: 5N-BQM
Serial number: 28055

Location : FL320 en route Murtala Muhammed
Airport, Lagos

Date and time : 23rd July, 2019 at about 14:53 h

All imes in this report are local time
(UTC +1) unless otherwise stated

SYNOPSIS

Accident Investigation Bureau, Nigeria (AIB-N) was officially notified of the serious
incident through a phone call. AIB Investigators were dispatched to DNMM Apronwhere
the aircraft was parked, and investigation commenced immediately. All relevant

stakeholders were duly notified.

On 23rd July, 2019 at about 13:57 h, a Boeing 737-500 aircraft operated by Med-View
Airline with nationality and registration marks 5N -BQM departed Nnamdi Azikiwe
International Airport (DNAA), Abuja for Murtala Muhammed International Airpor t, Lagos
(DNMM), as a scheduled flight MEV2105, operating on an Instrument Flight Rules (IFR)
flight plan. MEV2105 was the return leg of the two flight legs scheduled for the day. The

1
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flight had 34 persons on board including 2 cockpit crew and 4 cabin crew. The Captain
was the Pilot Flying (PF) while the First Officer was Pilot Monitoring (PM).

At 14:16 h, the aircraft was cruising at FL320. The Captain stated that at 10 NM before
ERSED, the crew requested for descent and was cleared to FL160 into Lagosand to hold
over LAG due to closure of runway 18R and was No. 7 in the approach sequence. During
descent to FL160, the PF said he handed over control to the PM so he could update the
passengers on the present status of the flight, gave the arrival time, we ather in Lagos,

and informed them about delay for landing. While briefing passengersthrough the Public

Address Systemds mi c the @aptansd aitrne dt hd deecakpd tt he ¢

warning horn, | immediately stopped the briefing, donned my o xygen mask and asked

FIOt o set pressurization mode sel ector to

At 14:45:27 h, the aircraft had contact with the Lagos Approach Radar unit (APP) and

was given radar vectors with initial de scent to FLO8O0.

At 14:53:31 h, the crew requested for priority landing from ATC and was vectored for
descent to 3,500 ft on QNH 1015. ATC requested for the nature of the emergency and
was informed. The aircraft was given clearance to descend further to 2,200 ft on QNH
1015 and cleared for ILS approach runway 18L. At about 10 NM, MEV2105 was

transferred to Control Tower for final landing clearance.

The aircraft landed safely at about 15:07 h, the crew taxied the aircraft to the apron

where passengers and crew disembarked from the aircraft without any injury.

The incident occurred in daylight.

The investigation identified the following :

1 ERSED is a reporting point 65 NM to LAG on the airway UH340

2

6 MAN
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Causal factor

Non-selection and setting of the current values on the Cabin Pressure Control Panel as

required by the flight crew before departure.
Contributory  factor
Inadequate Crew Resource Management.

One Safety Recommendation was made.
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1.0 FACTUAL INFORMATION

1.1  History of the flight

On 23rd July, 2019 at about 13:57 h, a Boeing 737-500 aircraft with nationality and
registration marks 5N-BQM operated by Med-View Airline departed Nnamdi Azikiwe
International Airport (DNAA), Abuja for Murtala Muhammed Airport, Lagos (DNMM), as a
scheduled flight MEV2105 operating on an Instrument Flight Rules (IFR) flight plan.
MEV2105 was the return leg, of the two-leg scheduled for the day. The flight had 34
persons on board including 2 cockpit crew and 4 cabin crew. The Captain was the Pilot
Flying (PF) while the First Officer was the Pilot Monitoring (PM) at the time of departure
from DNAA

At 14:16 h, the aircraft was cruising at FL320. The Captain stated that at 10 NM before
ERSEDthe crew requested for descent and was cleared to FL160 into Lagos and to hold
over LAG due to closure of RWY 18R and being No. 7 in the approach sequence During
descent to FL160, the PF said he handed over controlof the aircraft to the PM so he could
update the passengers on the present status of the flight; gave the arrival time, weather
in Lagos, and informed them about delay for landing. While briefing passengers through
the PublicAddr ess System6s microphone in the
cabin altitude warning horn sound, | immediately stopped the bri efing, donned my oxygen
mask, took control of the aircraft, asked F/Otosetpressurizat i on mode sel

close the valve and executed Rapid Depressurization Checklist 0

While executing the checklist, he looked up to the overhead panel and saw that the cabin

altitude was still climbing during the Emergency Descent part of the checklist. The

passengermaskstad depl oyed automatically before

Switcho to ON.

At 14:45:27 h, the aircraft had contact with the Lagos Approach Radar unit (APP) and

was given radar vectors with initial de scent to FLO80. Meanwhile, the crew continued with

4

cockp

ector

t he
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the Emergency Descent checklist and when the Cabin Altitude descended below 8,000 ft,
the Captain enquired from the Purserabout the situation in the cabin which he confirmed

it was fineo.

At 14:53:31 h, the crew requested for priority landing from ATC and was cleared to
descend to 3,500 ft on QNH 1015. ATC requested for the nature of the emergency and
was informed. The aircraft was given clearance to descend further to 2,200 ft on QNH
1015 and cleared for ILS approach runway 18L. At about 10 NMto touchdown, MEV2105
was transferred to the Control Tower for final landing clearance. The aircraft landed safely
at about 15:07 h, the crew taxied the aircraft to the apron where passengers and crew

disembarked from the aircraft without any injury.

Post incident inspection showed that maintenance action was ongoing before the arrival

of investigators.

The incident occurred in daylight, Instrument Meteorological Conditions prevailed.

1.2  Injuries to persons

Injuries Crew Passengers Total in the aircraft
Fatal Nil Nil Nil
Serious Nil Nil Nil
Minor Nil Nil Nil
None 6 28 34
Total 6 28 34

1.3 Damage to aircraft

The aircraft was not damaged.
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1.4  Other dam age

Nil.

1.5 Personnel information

1.5.1 Captain (Pilot Flying )
Nationality: Nigerian
Age: 34 years
Licencetype: Airline Transport Pilot License (Aeroplane)
Licence: Valid till 26th September, 2022
Aircraft ratings: TB-20, B-58, DA-50, HAWKER 4000, HS

125/800XP, B737-NG, B737-300/500

Medical certificate: Valid till 22nd January, 2020
Simulator: Valid till 30th September, 2019
Instrument rating: Valid till 31st March, 2020
Total flying time: 8,200 h
Total on type: 7,500 h
Last 90 days: 77:45 h
Last 28 days: 38:25 h
Last 7 days: 20:15 h
Last 24 hours: 02:20 h

1.5.2 First Officer (Pilot Monitoring )

Nationality:
Age:

Licencetype:

Nigerian
31 years

Airline Transport Pilot Licence (Aeroplane)
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Licence: Valid till 27th October, 2020

153

1.6

Aircraft ratings:
Medical certificate:
Simulator:
Instrument rating:
Total flying time:
Total On type:
Last 90 days:

Last 28 days:

Last 7 days:

Last 24 hours:

Purser

Nationality:
Age:

Licence Type:
Licence:

Aircraft ratings:

Medical certificate:

Aircraft information

Type:
Manufacturer:

Year of manufacture:

TB-20, B-58, B737-300/500, B737-NG
Valid till 19th August, 2019

Valid till 27th September, 2019

Valid till 27th March, 2020

875 h

264:55 h

97 h

40:39 h

06:05 h

02:35 h

Nigerian

38 years

Cabin Crew License

Valid till 23rd July, 2023
B737-200/300/500, B767-300

Valid till 4th March, 2021

Boeing 737-500
The Boeing Company, USA
April 1998
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Serial number: 28055

Registered operator:

Registered owner:

Nationality and registration marks:

Certificate of airworthiness:

Certificate of insurance:
Certificate of registration:

Noise certificate:

Med-View Airline

Wilmington Trust Company, Delaware, USA
5N-BQM

Valid till 9th March 2020

Valid till December 2019

14th August 2013

15th August 2013

Airframe time: 40,415:57 h
Cycles since rew (CSN): 36,232
1.6.1 Power plant
Engine No. 1 Engine No. 2
Manufacturer CFMInternational CFM International
Model CFM563C-1 CFM563B-1
Serial No. 856226 858921
TSN 26,878:24 h 38,096.10 h
CSN 32,832 29,518
Year of Manufacture 5th December 1996 5th December 1996

From technical logbook entries on the 26th July 2019, the tasks performed on the incident

aircraft includes: Activation of PAX/ATTI Oxygen Generators replaced I.A.W. with AMM
35-22-11/401, Deployed Masks repacked . AW. AMM 3522-31/201, Operational Test

(Pressurization  Control

System

LAW. AMM 2131-00-702-001)

Depressurization Conditional Inspection . A.W. AMM 0551-81-202-001

Fuel Type Used:

Jet A-1

and Cabin
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1.7  Meteorological Information
Time: 1300z
Wind: 260°/08 kt
Visibility: 8 km
Weather: -Dz
Cloud: FEW 600m CBBKN 300 m
Temperature/Dew point:  26°C/24°C
QNH: 1015 hPa
Time: 1330 Z
Wind: 240°/03 kt
Visibility: 5 km
Weather: -RA
Cloud: FEW 600 mCBBKN 300 m
Temperature/Dew point:  25°C/24°C
QNH: 1015 hPa
Time: 1400 zZ
Wwind: 250°/04 kt
Visibility: 5 km
Weather: -RA
Cloud: FEW 540 mCBBKN 240 m
Temperature/Dew point:  24°C/24°C
QNH: 1015 hPa
Time: 1430 Z
wind: 250°/04 kt
Visibility: 1.5 km
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Weather: RA (Moderate)
Cloud: FEW 540 mCBBKN 240 m
Temperature/Dew point:  24°C/23°C
QNH: 1014 hPa

1.8 Aidsto navigation

The Instrument Landing System (ILS) at DNMM was serviceable at the time of the

occurrence.

1.9 Communication

There was effective communication between the crew and Air Traffic Control.

1.10 Aerodrome information

Murtala Muhammed Airport with location indicator DNMM has two bi-directional runways

with designations 18R/36L and 18L/36R.

Runway 18R/36L has a dimension of 3900 m by 60 m. Aerodrome Reference Point is
06°3 3 GOMNB®O3°1 8 GdEAEhile the elevation is 138 ft.

10
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1.11 Flight recorders

The aircraft is fitted with Flight Data Recorder (FDR) and Cockpit Voice Recorder (CVR)

The particulars of the recorders are given below.

Flight Data Recorder Cockpit Voice Recorder
Manufacturer Allied Signal USA Fairchild, USA
Part Number 980-4700-001 9100-0080-00
Serial Number 0879 01455

The FDRwas successfully downloaded at the Accident Investigation Bureau Flight Safety

Laboratory, Abuja, Nigeria.

The CVRwas also suacessfully downloaded but the relevant recordings of the occurrence

were found to be overwritten due to the elapsed time since the event.

11
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1.12 Wreckage and

Not Applicable.

UTC Time (Hours:Min)

Figure 1: 5N-BQM FDR plot

impact information

12
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Figure 2: Photo of aircraft tail section showing nationality and registration marks

Figure 3: The aircraft parked on the apron after the incident

13
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Figure 4: Position of PASS OXYGEN switch at time of post incident inspection

Figure 5: Cross section of the cabin at post incident inspection

14
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Figure 6: Close up of a deployed passenger oxygen unit

1.13 Medical and pathological information

No test was conducted.

1.14 Fire

There was no fire.

1.15 Survival aspect

The aircraft was intact. Crew and passengers donned axygen masks. Emergency Descent

to a safe altitude was accomplished by the crew. This made the incident survivable.

15



Aircraft Accident Report =Y
MED VIEW/2019/0 7/23/F v/

5N-BQM

1.16 Testand research

Nil.

1.17 Organizationaland management information
1.17.1  Med-View Airlines

Med-View Airline is a Nigerian airline based in Lagos, Nigeria It offers mainly domestic
flights as well as several international flight s. It flies to more than 15 destinations across

Africa and to parts of the Middle East.

The airline was founded in 2007 and has its headquarters in Murtala Muhammed
International Airport, Ikeja. The airline started as a charter flights operator for the Hajj
into Saudi Arabia It ventured into scheduled passenger services in November 201Zlying
domestically with a fleet of Boeing 737 series aircraft. As at 2017, it has developed a

route network to many destinations within Africa, Saudi Arabia, and the UAE.

16
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1.17.2  Extracts from Boeing 737 Flight Crew Opera  tions Manual

o

737 Flight Crew Operations Manual

CABIN ALTITUDE WARNING
—— or

Rapid Depressurization

- (As installed)

Condition: One or more of these occur:
*A cabin altitude exceedance
oIn flight, the intermittent cabin
altitude/configuration warning horn
sounds or the CABIN ALTITUDE light (as
installed) illuminates.

1 Don oxygen masks and set regulators to 100%.
2 Establish crew communications.

CPCS airplanes
3 Pressurization mode selector . . .. ... .. MAN AC
DCPCS airplanes
Pressurization mode selector . . .. ........ MAN
5 Outflow VALVE switch. ......... Hold in CLOSE

until the outflow VALVE
indication shows fully closed

6 If cabin altitude is uncontrollable:

PASBONGErSIONS . ; o v s n v vvammm s s 85 s ON
PASS OXYGEN SWIteh » 5 « o« swss s v v w9 ON
» » Go to the Emergency Descent checklist
on page 0.1
EEEN

Boeing Proprietary. Copyright © Boeing. May be subject to export restrictions under EAR. See title page for details.

June 13, 2014 D6-27370-400E-TBCE 2.1

17
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7 1If cabin altitude is controllable:

Continue manual operation to maintain correct
cabin altitude.

When the cabin altitude is at or below 10,000
feet:

Oxygen masks may be removed.

8 Checklist Complete Except Deferred Items

e Deferred Items
Note: Use momentary actuation of the outflow
valve switch to avoid large and rapid

Descent Checklist

Pressurization . ... Move outflow VALVE switch
to OPEN or CLOSE as needed
to control cabin altitude and rate

B 5 s i e SRR ® R K Checked
AREDIBRE . ... csvvsvossssammmpnas sanns -
Landingdata ......... VREF ___, Minimums __
Approach briefing . . .. ... ... . Completed

Approach Checklist
AEmeters ..... o0 n i s s s mm s s -

Bocing Proprietary. Copyright © Boeing. May be subject to export restrictions under EAR. See title page for details.
D6-27370-400E-TBCE June 17, 2016

18
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737 Flight Crew Operations Manual
Sy Emergency Descent

Condition: One or more of these occur:
: «Cabin altitude cannot be controlled
*A rapid descent is needed.

1 Announce the emergency descent. The pilot flying
will advise the cabin crew, on the PA system, of
impending rapid descent. The pilot monitoring will
advise ATC and obtain the area altimeter setting.

Passengersigns...................... ON

Without delay, descend to the lowest safe
altitude or 10,000 feet, whichever is higher.

4 ENGINE START switches (both) . ........ CONT

5 Thrust levers (both) . ........ Reduce thrust to
minimum or as

needed for anti-ice
6 Speedbrake................ FLIGHT DETENT

If structural integrity is in doubt, limit speed as
much as possible and avoid high maneuvering
loads. :

7 /3\ Set target speed to Mmo/Vmo.

8 When approaching the level off altitude:

Smoothly lower the SPEED BRAKE lever to the
DOWN detent and level off. Add thrust and
stabilize on altitude and airspeed.

g ST TR e R R v R i s
i “ﬁ"‘w&"‘m e ¥

Boeing Proprietary. Copyright © Boeing. May be subject to export restrictions under EAR. See title page for details.

June 13, 2014 D6-27370-400E-TBCE 0.1

19
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0.2
737 Flight Crew Operations Manual

S

Normal

e gt sy Tk
9 Crew oxygen regulators
Flight crew must use oxygen when cabin altitude
is above 10,000 feet. To conserve oxygen, move

the regulator to Normal.

...... As needed

10 ENGINE START switches (both)

11 The new course of action is based on weather,
oxygen, fuel remaining and ‘available airports. Use

of long range cruise may be needed.
EEENR

Boeing Proprietary. Copyright © Boeing. May be subject to export restrictions under EAR. See title page for details.
D6-27370-400E-TBCE June 8, 2012

20
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1.18 Additional Information

1.18.1 Digita | Cabin Pressure Control S ystem

Arﬁll_l 0:;”"53 ALTN MANUAL

AUTO MANUAL

88868 e

ALT FLT ALT
HORN

CuUTOUT ‘
®
N

gasee

LAND ALT
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+

PRESS DIFF
LIMIT: TAKE-
OFF & LDG

125 P51
e

R 1 £ S\ 60748 T4
cas ," a? |,4';’uz,'u{ u’:“u | 5671847 72 80
Sttt

— 4+ - iad 2\
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Figure 5: Digital Cabin Pressure Control System

The Digital Cabin Pressure Control System (DCPCS)

The aircraft is pressurized by bleed air supplied to the packs and controlled by outflow

valves.
The auto system will fail if either:
1. Cabin altitude exceeds 13,875ft CPCS; 15,800ft DCPCS.

2. Cabin rate of climb or descent exceeds 1890 sea level fpm CPCS; 2000 sea level
fpm DCPCS.

3. Loss of AC power (transfer bus 1) to auto computer for more than 3 secs CPCS.

Loss of DC power (DCbus 1/2) to auto computer DCPCS.
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4. Differential pressure exceeds 8.3 psi CPCS, 8.75 psi DCPCS.

5. Other fault in pressurisation controller.

Digital pressurization controllers have two automatic systems (AUTO & ALTN) instead of
a standby system, these alternate every flight. If the auto system fails, the standby /
alternate system will automatically take over. The AUTO FAIL light will remain ifluminated
until the mode selector is moved to STBY / ALTN (tidy but not necessary). On CPCS
panels, the cabin rate selector, for use in standby mode, adjusts cabin rate of change of
altitude between 50 and 2000 fom, the index is approx. 300fom. The normal (AUTO)
scheduled rate of climb is either 600 or 750 slfom and either 350 or 500 or 750 slfom for

descent depending upon the customer specification.

If you must return to your departure airfield, do not adjust the pressurization panel. You
will get the OFF SCHD DESC light, but the controller will program the cabin to land at the
take-off field elevation. If the flight alt selector is pressed, this facility will be lost.

In manual mode, you drive the outflow valve directly. The se nse of the spring-loaded
switch can be remembered by: i Movi ng t he s wicaemntehof theareraltds t he

keeps the air inside.”

The pressurization schedule is designed to meet FAR requirements as well as maximize

cabin structure service life. The pressurization system uses a variable cabin pressure
differential schedule based on airplane cruise altitude to meet these design requirements.

At cruise altitudes at or below FL 280, the max differential is 7.45 PSI which will result in

a cabin altitude of 80006 a LP80.FAL cruise altitudes above FL 280 but below FL 370,

the max differential is 7.80 PSIwh i ¢ch wi || result I n al376.a&bi n al
cruise altitudes above FL 370, the max differential is 8.35 PSI which will result in a cabin

altitude of 8000 it at FL 410. This functionality is different from other Boeing models
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which generally use a fixed max differential schedule thus can maintain lower cabin

altitudes at cruise altitudes below the maximum certified altitude.

Inall 737's the pressurization system ensures that the cabin altitude does not climb above
approx. 8,000 ft in normal operation. However, in 2005 the BBJ will be certified to a
reduced cabin altitude of 6,500 ft at 41,000 ft thereby increasing passenger comfort. The
payback for this is a 20% reduction in airframe life cycles, i.e. from the standard 75,000
down to 60,000 cycles. This is not a problem for a low utilization business jet but would

be unacceptable in airline operation where some aircraft are operating 10 sectors a day.

Cabin Altitude Warning

The cabin altitude warning horn will sound when the cabin altitude exceeds 10,000t It
/s an intermittent horn which sounds like the take -off config warning horn. It can be
inhibited by pressing the ALT HORN CUTOUT buttonNote the pax oxygen masks will not
drop until 14,0001t cabin altitude although they can be dropped manually at any time.

Following the Helios accident where the crew did not correctly identify the cabin altitude
warning horn, new red "CABIN ALTITUDE" and "TAKEOFF CONFIG" warning lights were

fitted to the P1 & P3 panels to supplement the existing aural warning system.

Figure 6: Cabin Altitude and Takeoff Config warning lights
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Main Outflow Valve

The Main Outflow Valve is controlled by the pressurisation system. It r equlates the cabin
pressure by adjusting the outflow of cabin air. Early outflow valves (shown below) opened

into the fuselage. Later outflow valves opened out from the fuselage.

——

Figure 7: Outflow valves open out from fuselage

Pressure ( safety ) relief valves

These two valves, located above and below the main outflow valve, protect the aircraft
structure against overpressure if the pressurisation control system fails. They are set at

Originals 8.5 psi, Classics: 8.65psi, NG's: 8.95 psi.
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ETATIC FORT
DO NOT PLUG OR QOESTRUCT

Figure 8: Pressuresafety valves

Negative pressure reliefvalv e

Prevents vacuum damage to aircraft during a rapid descent. It is a spring-loaded flapper
valve that opens inwards at -1.0 psid. You can check this on a walkaround by pressing it

in like a letterbox.

Figure 9: Negative pressure relief valve on B737-500

Flow Control Valve (Classic) / Overboard ExhaustValve (NG)

Open on the ground (check this on a walk -around) to provide E&E bay cooling, and, in-
flight at less than 2psi differential pressure. You can often hear this valve opening on
descent when the differential pressure passes 2psi. The OEV al® opens when the

recirculation fan (R recirc fan on the 8/900) is switched off to assist in smoke clearance.

Strictly speaking, this is an exhaust port. The actual Flow Control Valve/Overboard

Exhaust Valve is located further upstream.
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Figur e 10: Flow control valve (Classig/ overboard exhaust valve (NG)

Forward Outflow Valve - Classics only

This is a vent for the E & E bay air after it has been circulated around the forward cargo
compartment when in-flight (The E & E bay air is exhausted from the flow control valve
when the aircraft is on the ground). The valve opens when the recirculation fan (R re circ
fan on the 400) is switched off (smoke clearance mode) or when the main outflow valve
is not completely closed (i.e. low diff erential pressure). It is located just below and aft of

the forward passenger door.

Note the NG's do not have a FOV. In-flight, equipment air is circulated around the forward
cargo compartment and discharged from the main outflow valve .

(Www.b737.org.uk/pressurisation.htm)

26



7
Aircraft Accident Report ﬁ,\
MED-VIEW/2019/07/23/F NS

5N-BQM

1.18.2 Crew Resource Management

Crew Resource Management or cockpit resource management is a set of training
procedures for use in environments where human error can have devastating effects.
Used primarily for improving aviation safety, CRM focuses on interpersonal

communication, leadership, and decision making.

1.19 Useful and effective investigatio  n techniques

Not Applicable.
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2.0 ANALYSIS

2.1 Conduct of the flight

MEM2105 departed Abuja for Lagos cruising at FL320. The Captain stated that 10 NM
before ERSED, the crew requesteddescent and were cleared to FL160. While briefing
passengers throught he Publ i c Address Syst e mdadhs cabin

altitude warning horn sound ed.

The Captain stated that the crew immediately donned the ir oxygen masks, initiated, and
executed the Emergency Descent Checklist. Thereafter, the crew landed ard taxied the

aircraft to the apron.

The investigation showed that after take -off, the crew, while the aircraft was cruising at
FL320 did not take cognizance of the cruise checklist items and also the descent checklist
items, thereby missing the trend and e ventual failure of the pressurization system. This
was evident by the cabin altitude warning horn sounding. The cabin altitude had climbed
beyond limits which resulted in the automatic deployment of passenger oxygen masks

before the First Officer could activate the switch.

It is important for crew to scan the instrument panels at regular intervals to prevent any

unusual situation or abnormality that may arise from the operation of the aircratft.

2.2 Maintenance

Maintenance actions carried out in accordance with the approved aircraft maintenance
manual on the pressurization system in returning the aircraft to service according to, did
not find any fault that contributed to this incident (cabin depressurization at the top of

descent). Therefore, the investigation believes that the pressurization system was not set
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in accordance with the pre-flight requirements before de parture in either AUTO and/or

STANDBY mode selections and setting requirements

The investigation also found out that the mainten ance team from Med-View had
contaminated the cockpit and cabin by carrying out maintenance actions of resetting and
stowing some of the passenger oxygen masks before the Bureau was notified of the

occurrence.

2.3  Crew Resource Management

Crew ResourceManagement, also known as ficockpit resource management), is a set of
training procedures for use in environments where human error can have devastating
effects. It is used primarily for improving aviation safety and focuses on interpersonal

communication, leadership and decision making.

The Captain stated that during the descent, he handed over controls to the Frst Officer
to brief passengers on the Public Address System during the briefing, the cabin altitude
horn sounded. Prior to this time, the Frst Officer, who was monitoring, should have
noticed the trend of the cabin altitude before the Captain handed over controls. Had the
crew been actively scanning the flight instruments, the situation would have been
detected and avoided before the warning horn sounded. The position of the
pressurization mode selector and settings could also have beendetected and confirmed

if the flight crew had been scanning the flight instruments.
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3.0 CONCLUSIONS

3.1  Findings

1. The flight crew were certified and qua lified to conduct the flight.

no

The Captain was the Pilot Monitoring while the First Officer was the Pilot Flying at
the time of the occurrence.

The aircraft had a valid certificate of airworthiness.

The incident flight was the second leg for the day

The aircraft had cabin depressurisation during descent.

The cockpit crew requested for priority landing .

At about 15:07 h, the aircraft landed safely on runway 18R.

The aircraft was taxied to the apron and the passengers disemlarked normally.

© © N o 00 & W

The CVRrecordings of the occurrence were overwritten.

10.During the post incident inspection, the passenger oxygen switch was found in the
60 Nor mal 6angtiesnire lackobroken.

11.The cabin altitude warning horn sounded passing through FL260 during descent

and passenger oxygen masks were automatically deployed.

3.2 Causal factor

Non-selection and setting of the current values on the Cabin Pressure Control Panel as

required by the flight crew before departure.

3.3  Contributory factor

Inadequate Crew Resource Management.
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4.0 SAFETY RECOMMENDATION

4.1  Safety Recommendation 202 1-037

The Nigerian Civil Aviation Authority (NCAA should ensure that operators adhere to
section 19(2(a)(b)) of the Civil Aviation (Investigation of Air Accidents and Incidents)
Regulations 2019 with regards to protection of evidence before the arrival of relevant

authorities.
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737-300/400/500

AIRCRAFT MAINTENANCE MANUAL
CABIN DEPRESSURIZATION CONDITION - MAINTENANCE PRACTICES (CONDITIONAL INSPECTION)

1. General
A. One task is supplied in this procedure. The task is cabin depressurization conditional inspection.
NOTE: Examine the cabin only when depressurization occurs because of the outflow valve.
B. The cabin depressurization conditional inspection examines these items:
(1) Inflight Depressurization Blowout Panels
(2) Sicewall Dado Panels
(3) Cargo Compartment Sidewall Panels
(4) Cargo Compartment Insulation
(5) Cargo Compartment Lining
(6) Outflow Valve
TASK 05-51-81-202-001
2. Cabin Depressurization Conditional Inspection

A. References
Reference Title

21-31-11 P/B 401 Config 1 CABIN PRESSURIZATION OUTFLOW VALVE - |
REMOVAL/INSTALLATION

25-21-39 P/B 401 SIDEWALL AND CEILING INSULATION -
REMOVAL/INSTALLATION

25-52-60 P/B 001 CARGO COMPARTMENT LINING AND INSULATION -
DESCRIPTION AND OPERATION

25-52-60 P/B 801 CARGO COMPARTMENT LINING - REPAIRS

B. Procedure
SUBTASK 05-51-81-212-004

(1) Examine the inflight depressurization blowout panels for movement
(PAGEBLOCK 25-52-60/001).

SUBTASK 05-51-81-212-003
(2) Do acheck to see if the sidewall dado panels are open (PAGEBLOCK 25-21-39/401).
SUBTASK 05-51-31-212-002
(3) Examine the cargo compartment for these concitions (PAGEBLOCK 25-52-60/801)
(a) Moved Sidewall Panels
(b) Moved Insulation
(c) Moved Lining
SUBTASK 05-51-81-212-006
(4) Examine the outflow valve (PAGEBLOCK 21-31-11/401 Config 1
SUBTASK 05-51-81-212-005
(5) Examine the area around the outflow valve for damage.
SUBTASK 05-51-81-210-001
(6) Examine the equipments that follow for damage.
(a) All emergency equipment:
1) Al lifevests (passenger, crew, infant, etc)

EFFECTIVITY 05"51 '81

MVV ALL

Page 201
D6-390J1 Mar 25/2017

ECCN 9E991 BOEING PROPRIETARY - Copyr ght 2 Unpublished Work - See tille page tor detail
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2) Survival packs
3) Halon extinguishers
4)  Water extinguishers
5) First aid kits
6) Eyewash kit
7) Megaphone Transmitter with battery
8) Defibrillators.
(b) All pressure sensitive equipment for Oxygen System
1) Crew Oxygen Cylinders
2) Crew Oxygen Regulator
3) Flight Deck Oxygen Masks
4) Disposable oxygen masks with pouch (leave connected to oxygen bottles)
5) Smoke Hoads (Protective Breathing Equipment)
6) All Portable Oxygen Bottles
7) Al Chemical Oxygen Generators (located in PSUs throughout main cabin: including

lavatories, crew rests, attendant stations, and galleys).
(c) ADM Systems:
1)  All pitot and static lines.

END OF TASK

;/—AELFEEU:WY 05-51-81

Page 202
D6-390J1 Mar 25/2017

N 9E9G BOEING PROPRIETARY - Copynght €1 Linpublishea Work - Sea ttle page tor detal
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PRESSURIZATION CONTROL SYSTEM - MAINTENANCE PRACTICES
1. General
A.  You must do an operational test of the pressurization control system for this procedure. The

operational test makes sure that the pressurization control system can change modes of operation.
The test does not do a full check of the pressurization control system. The test does makes sure the
system can change from automatic to standby. The test also makes sure that standby and manual
control will operate during the flight if it is necessary. Refer to the Adjustment/Test for a full functional
test of the system.

The L and R PACK switches and RECIRC FAN switch must be OFF to do an operational test of the
forward outflow valve. The check of the forward outflow valve is done during the operation of the aft
outflow valve.

TASK 21-31-00-702-001
2. Operational Test - Pressurization Control System

NOTE: This procedure is a scheduled maintenance task.

A.

References

Reference Title

24-22-00 P/B 201 MANUAL CONTROL - MAINTENANCE PRACTICES (APPLY

POWER)

Location Zones
Zone Area - N

101 Control Cabin - Left

102 Control Cabin - Right

208 Forward Cargo Compartment

Prepare for the test

SUBTASK 21.31-00-862-002

(1) Supply electrical power (PAGEBLOCK 24-22-00/201).
SUBTASK 21-31-00-862-003

(2) Setthe L and R PACK switches to OFF.

SUBTASK 21-31-00-862-004

(3) Setthe RECIRC FAN switch(es) to OFF.

SUBTASK 21-31-00-862-005
(4) Make sure these circuit breakers on the P6 panel are closed:

MVV ALL
(a) 6B6, NO.2 AIR DATA COMPUTER-2 26V AC

(b) 6B7, NO.2 AIR DATA COMPUTER-2 AC
MVV ALL; AIRPLANES WITH ANALOG CABIN PRESSURE CONTROLLERS
(c) MANDC
(d) STBYDC
(e) AUTOMATIC DC
)
)

(]

f)  AUTOMATIC AC

MAN AC

(

«Q

EFFECTIVITY 21 -31 ‘00

MVV ALL; AIRPLANES WITH ANALOG CABIN
PRESSURE CONTROLLERS Config 1

Page 201
D6-390J1 Mar 25/2017

ECCN 9E961 BCEING PROPRIETARY - Copynght © Unpublished Work - See tille page tor aetails
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UAL ALL
SUBTASK ~ 21-31-00-862-045
(5) Make sure these circuit breakers on the P18 panel are closed:
(a) 18A8, NO.1 AIR DATA COMPUTER-1 AC
(b) 18A9, NO.1 AIR DATA COMPUTER-1 (26VAC)
UAL ALL; AIRPLANES WITH ANALOG CABIN PRESSURE CONTROLLERS
SUBTASK  21-31-00-862-006
(6) Set the controls for the pressurization control system:
(a) Set the mode selector to AUTO.
(b) Set the FLT/GRD switch to GRD.
(c) Setthe CAB ALT selector to 500 feet above the field altitude.

UAL ALL
(d) Set the altimeter for the captain and the first officer to the barometric pressure of the field.
UAL ALL; AIRPLANES WITH ANALOG CABIN PRESSURE CONTROLLERS
(e) Setthe CABIN RATE selector to the position with the triangle.
SUBTASK  21-31-00-862-007
(7) Set the LIGHTS switch on the P2 panel to TEST and make sure these lights come on:
(a) AUTO FAIL
(b) OFF SCHED DESCENT
(c) STANDBY
(d) MANUAL
SUBTASK  21-31-00-862-008
(8) Set the LIGHTS switch on the P2 panel to BRT or DIM.
SUBTASK  21-31-00-012-033
(9) Remove the forward left lining in the forward cargo compartment.
E. Procedure
NOTE: On airplanes with the CPC 21 controller installed, let the system operate for 15 minutes
before you do the test. On airplanes with the CPC 22 controller installed, let the system
operate for 5 minutes before you do the test.
SUBTASK  21-31-00-862-009
(1) Make sure these lights on the P5 panel go off:
(a) AUTO FAIL
(b) OFF SCHED DESCENT
(c) STANDBY
(d) MANUAL
SUBTASK 21-31-00-932-035
CAUTION: KEEP HANDS AND TOOLS AWAY FROM THE OUTFLOW VALVE DURING THE TEST.
THE OUTFLOW VALVE WILL MOVE, AND CAN CAUSE INJURY TO PERSONS.
(2) Attach a KEEP CLEAR tag on or near the outflow valve.

EFFECTIVITY 21 '31 ‘00

UAL ALL; AIRPLANES WITH ANALOG CABIN PRESSURE
CONTROLLERS Page 202

Mar 25/2012

D6-37548

BOEING PROPRIETARY - Copyright ¢ Unpublished Work - See title page for details
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B737-400/500 MEV-AMP ISS 04 REV 0 SN-BQM DATE: iivosssossvsssinsss

Record finding if any as follows:
Tank 1 Tank 2 Center Tank

e b

4. WHEEL WELL:

Check main and Nose landing gear tires, wheels and brakes for obvious Damage.
(MPD: B32-00-00-E) AMP:7373200006

Visually check the condition of the nose gear and main landing gear tires viewing windows. Clean as
required (MPD: B56-41-00-A) AMP:7375600009

Check the nose and main landing gear tires for the following Conditions
(MPD-B32-45-00-A) AMP:7373200038

- Extent and pattern of normal thread wear
- Cutsin treads and side walls
Cracks or tears in tread
- Opening of any splice in tread or side walls.
- Presence of any bulges or blisters
Indication or chaffing between tires and wheel
- Significant spillage of hydraulic fluid onto the tire surface.

ENGINE VISUAL CHECK

CHECK ENGINE COWLING, INLET COWL, NOSEDOME AND VISIBLE FAN BLADES FOR OBVIOUS DAMAGE.
CHECK ACCESS PANELS AND BLOWOUT DOORS FOR CONDITION AND SECURITY. ALSO CHECK FOR
OPEN LATCHES AND SIGNS OF FLUID LEAKAGE. (MPD- C71-11-00-A) SEE TASK CARD 21-001-02-03

AMP: 7377200005 (MPD:(72-00-00-B-1)

VISUALLY CHECK THE EXPOSED AREAS OF THE LEFT ENGINE LAST STAGE TURBINE BLADES FOR
CRACKS, CONDITION AND SECURITY OF INSTALLATION. CHECK INLET COWL, NOSEDOME AND VISIBLE
FAN BLADES FOR OBVIOUS DAMAGE. CHECK THRUST REVERSER, VORTEX GENERATOR, EXHAUST TAIL
PLUG AND EXHAUST CASE STRUTS FOR OBVIOUS DAMAGE. CHECK FOR OPEN LATCHES AND BLOW QUT
PANELS AND FOR SIGNS OF FLUID LEAKAGE.

AMP: 7377200006 (MPD:(72-00-00-B-2)

VISUALLY CHECK THE EXPOSED AREAS OF THE RIGHT ENGINE LAST STACE TURBINE BLADES FOR
CRACKS, CONDITION AND SECURITY OF INSTALLATION. CHECK INLET COWL, NOSEDOME AND VISIBLE
FAN BLADES FOR OBVIOUS DAMAGE. CHECK THRUST REVERSER, VORTEX GENERATOR, EXHAUST TAIL
PLUG AND EXHAUST CASE STRUTS FOR OBVIOUS DAMAGE. CHECK FOR OPEN LATCHES AND BLOW OUT
PANELS AND FOR SIGNS OF FLUID LEAKAGE.

ENGINE SERVICING

AMP 737120001
AMP 737120002
Top up engine oil on #1 and #2 engines after 5 minutes from the engine shut down, but not later than 30

minutes and record consumption (MPD B12-13-11-A-1 & MPD B12-13-11-A-2 )
CSD OIL LEVEL CHECK (CSD AMM TASK 12-13-21-203-001-001)

-Note: Wait for five minute after engine shut down to get the oil level stable and by this an
accurate indicated level can be obtained.
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SUBTASK 21.31.00-862-011
(4)  Visually make sure the forward outflow valve is open.
SUBTASK 21-31-00-862-012

(5) Setthe FLT/GRD switch to FLT and make sure the VALVE position indicator shows the aft
outflow valve closes.

NOTE: Approximately ten seconds after you set the FLT/GRD switch to FLT, the VALVE
position indicator shows movement.

SUBTASK 21-31-00-862-013
(6) Visually make sure that the forward outflow valve is closed.
SUBTASK 21-31-00-862-014 ’ -
(7)  Move the mode selector to CHECK and make sure these results occur:
(a) AUTO FAIL light comes on
(b) STANDBY light comes on
c) The outflow valve indicator shows the outflow valve opens
“Ad)
SUBTASK 21-31-00-862-015
(8) Move the CAB ALT selector to 500 feet below the field level,
SUBTASK 21-31-00-862-016

(9) Make sure that the VALVE position indicator shows the aft outflow valve closes.

Visually make sure that the forward outflow valve opens. ¢

SUBTASK 21-31-00-862-017
(10)  Move the FLT/GRD switch to GRD and make sure these results occur:
(@) AUTO FAIL light goes off
(b) STANDBY light goes off
(c) The outflow valve indicator shows the outflow valve opens.
SUBTASK 21-31-00-862-018

(11)  Not less than 20 seconds after you moved the mode selector to CHECK, move the FLT/GRD
switch to FLT.

SUBTASK 21-31-00-862-019
(12)  Make sure these results occur:
(@) AUTO FAIL light stays off
(b) STANDBY light stays off
(c)  The outflow valve indicator shows that the outflow valve closes.
SUBTASK 21-31-00-862-020 '
(13)  Move the mode selector to AUTO and make sure these results occur
(@) AUTO FAIL light comes on
(b)  STANDBY'light comes on
(c)  The outflow valve stays closed
SUBTASK 21-31-00-862-021 )
(14)  Visually make sure that the forward outflow valve is closed.
SUBTASK 21-3100-862-022

(15)  Move the mode selector to MAN AC and make sure these results occur:

\

EFFECTIVITY - -
MVV ALL; AIRPLANES WITH ANALOG CABIN 21 31 00
PRESSURE CONTROLLERS Config 1
Page 203
D6-390J1 Sep 25/2017
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Med-View Airfine Med-View B737-500 DAILY/Pre-Flight INSPECTIONS
B737-400/500 MEV-AMP 1SS 04 REV 0 SN-BQM DATE:

~

STANDBY POWER SYSTEM: AMP 7372400030

OPERATIONAL TEST AMM-TASK 24-54-00-715-002

Perform operational check as per Task card 24-054-06-01

OPERATIONAL TEST OF THE CARGO COMPARTMENT:AMP 7372600043

FIRE/SMOKE DETECTION SYSTEM AMM TASK 26-23-00-715-111
Operationally check the cargo smoke/fire detection system
Push and hold the TEST switch on the cargo fire control panel
Make sure the FWD EXT. and AFT EXT lights come on

Release the TEST switch

13 It is hereby certified that the work specified above except as otherwise noted, has been carried out in
accordance with requirements as specified in the Nigerian CAR-Part 6 and the applicable aircraft
Maintenance Programme and in respect to that work, the Aircraft/Equipment is considered ready for
“Release to Service”
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D

) AUTO FAIL light goes off
b) STANDBY light goes off
(c)  MANUAL light comes on

(
(

SUBTASK 21-31-00-862-023
(16)  Move the FLT/GRD switch to GRD.

SUBTASK 21-31-00-862-024

(17)  Hold the MANUAL switch in OPEN and make sure the VALVE position indicator shows the aft
outflow valve opens.

SUBTASK 21-31-00-862-025
(18)  Hold the MANUAL switch in CLOSE and make sure the VALVE position indicator shows the aft
outflow valve closes.

SUBTASK 21-31-00-862-026
(19)  Move the mode selector to MAN DC and make sure these results occur:
(a) AUTO FAIL light stays off.
(b) STANDBY light stays off
(c) MANUAL stays on

SUBTASK 21-31-00-862-027

(20)  Hold the MANUAL switch in OPEN and make sure the VALVE position indicator shows the aft
outflow valve opens.

SUBTASK 21-31-00-862-028

(21)  Hold the MANUAL switch in CLOSED and make sure the VALVE position indicator shows the
aft outflow valve closes.

SUBTASK 21-31-00-862-029

(22) Not less than 20 seconds after you moved the mode selector to MAN, move the mode selector
to AUTO.

SUBTASK 21-31-00-862-030
(23)  Make sure these results occur:
(a) AUTO FAIL light stays off _
(b) STANDBY light stays off
(c) OFF SCHED DESCENT light stays off
(d) MANUAL light goes off
(e

-

Outflow valve indicator shows the aft outflow valve opens.
(f)  Visually make sure that the forwa}d outhoW valve is open.
E. Putthe Airplane Back to Its Usual Condition
SUBTASK 21-31-00-412-034
(1) Install the forward left lining in the forward cargo compartment.
SUBTASK 21-31-00-862-052 ’

(2) Make sure the mode selector switch on the cabin pressurization control panel, P5-6, is
returned to the AUTO position.

SUBTASK 21-31-00-862-031

(3) Remove the electrical power if it is not necessary (PAGEBLOCK 24-22-00/201).
END OF TASK

EFFECTIVITY 21 '31 '00

MVV ALL; AIRPLANES WITH ANALOG CABIN

PRESSURE CONTROLLERS Config 1
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- Open the left fan cow! on the left and right engines
- push the vent valve cap on the top of the CSD to remove the internal Pressure.
Look at the oil level in the sight glass of the CSD.

Service if required per AMM TASK 12:13-21-613-020-001

MAIN AND NOSE GEAR TIRES: AMP 737120030
AMM TASK 12-15-51-603-001
Check Tires and Wheels condition for wear and pressure
- Record tire pressure in the table below
- Service as required
- NOTE: INFLATE TIRE WITH NITROGEN ONLY
- NOSE LANDING GEAR

Record The Pressure:

Initial Pressure Final Pressure
v 17516
#2PSIG 15‘ 1 92

NOTE NLG PRESSURE IS BETWEEN 186 AND 193 PSIG
- MAIN LANDING GEAR LH
Initial Pressure Final Pressure
#1PSIG 198

#2 PSIG pD

Eli

223
MAIN LANDING GEAR RH
Initial Pressure Final Pressure

- #1PSIG (95 %

#2PSIG 1u‘3

NOTE MLG TIRE PRESSURE IS BETWEEN 194-202 PSIG

ke

BRAKES CHECK:
visually check brakes for damage, leakage and wear(parking brake set)

NOTE If the brake indicator show 0 (zero) mm the brake has to be changed prior to the next
flight.
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OXYGEN - SERVICING
1. General

A. This procedure gives the instructions for servicing the crew oxygen system by the procedures that
follow:

(1) Crew oxygen minimum dispatch pressure check
(2) Crew oxygen servicing (cylinder replacement method)

UAL ALL; AIRPLANES WITH AN EXTERNAL OXYGEN SERVICING PANEL
(3) Crew oxygen servicing (external fill method)
UAL ALL

B. The passenger oxygen system is serviced by the replacement of the chemical oxygen generator in
each service unit (PAGEBLOCK 35-22-11/401).

C. Portable oxygen cylinders are serviced by the replacement of the cylinders with fully serviced
cylinders. For the location of the portable oxygen cylinders refer to PAGEBLOCK 35-31-00/001.

TASK 12-15-21-603-007
2. Crew Oxygen System Servicing (Cylinder Repl. t Method)

A. General
(1) This procedure is a scheduled maintenance task.

(2) Read and obey the safety precautions and the general maintenance instructions of the oxygen
system before you do the maintenance (PAGEBLOCK 35-00-00/201).

(3) Oxygen Requirements
(a) Oxygen that you use for the aircraft oxygen system must have the properties that follow:
1) The oxygen must contain no less than 99.5% oxygen by volume.

2) The oxygen must be free from all poisonous contamination to the maximum possible
level.

3) The moisture content must not be more than 0.005 milligrams of water vapor for each
liter of gas at a temperature of 70 degrees Fahrenheit and a pressure of 760 millimeters
of mercury.

a) Refer to S.A.E. (AS 1065) for the permitted moisture quantity.

4) Oxygen of specification MIL-0-27210 of Type 1 agrees with these requirements and is
recommended.

(4) Precaution Data

(a) Make sure your hands, clothing, tools, servicing area, and servicing equipment are clean
and free of petroleum materials.

(b) Keep the oxygen away from ignition sources (heat, sparks, flame) and other material that
can cause an ignition.

(c) Keep oxygen away from flammable material, fuel, paint thinners, solvents, and all other
material that can burn.

(d) Use only aviation grade oxygen that you can breathe, for the oxygen system.

(e) Oxygen other than aviation grade can be satisfactory for you to breathe but it can contain
too much water.

(fy Too much water in the oxygen can freeze and can cause clogged lines, regulators, and
valves of the oxygen system.

- AS::FECTIVITY 1 1 2_1 5_21
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(f)  Too much water in the oxygen can freeze and can cause clogged lines, regulators, and
valves of the oxygen system.

B. Equipment

(1) Caps and Plugs - Clean, Packaged (for oxygen ports and open lines)

(2) Oxygen Cylinders - Fully Charged and Serviceable

C. References
Reference

Title

20-10-44 P/B 401
20-40-11 P/B 201
35-00-00 P/B 201
35-00-00-107-001
35-00-00-402-032

D. Consumable Materials

Reference

LOCKING DEVICES - REMOVAL/INSTALLATION
STATIC GROUNDING - MAINTENANCE PRACTICES
OXYGEN SYSTEMS - MAINTENANCE PRACTICES
Clean the Oxygen System Components (P/B 701)
Installation of Caps on Open Oxygen Lines (P/B 201)

Description Specification

G00034

G01505
G02479

(50306

E. Expendables/Parts

Cotton Wiper - Process Cleaning Absorbent BMS15-5 Class A
Wiper (Cheesecloth, Gauze)

Lockwire - Safety And Lock

Lockwire - MS20995CY20, Copper - 0.020
Inch (0.508 mm) Diameter

Compound - Leak Detection, Oxygen System

NASM20995
NASM20985

MIL-PRF-25567
(BAC5402)

AMM Item Description AIPC Reference AIPC Effectivity
3 Oxygen cylinder 35-12-00-06-015  MVV 001, 002
35-12-00-07-020  MVV 003-999 \
8 Packing 735-12-00-01B-545 MVV 001, 002

F. Location Zones

Zone Area

35-12-00-01C-505 MVV 003-999

208 Forward Cargo Compartment
G. Procedure - Prepare for the Removal of the Oxygen Cylinder

SUBTASK 12-15-21-863-023

(1) Make sure that you ground the airplane correctly (PAGEBLOCK 20-40-11/201).

SUBTASK 12-15-21-163-012

(2) Make sure that the items that follow are clean:

(a) Your hands, clothing, tools, oxygen cylinders and all other items that you use for
maintenance on the oxygen system.

(b) Make sure that all materials are free from contamination.

SUBTASK 12-15-21-013-010

(3) Getaccess to the crew oxygen cylinder.

(a) The cylinder is found in the forward cargo compartment outboard of the forward right

sidewall.
EFFECTIVITY =
MVV ALL 12 1 5-21
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H. Procedure - Remove the Oxygen Cylinder

SUBTASK 12.15-21-863-017

DO NOT TIGHTEN THE SHUTQFF VALVE ON EACH OXYGEN CYLINDER
MORE THAN 25 IN-LB (3 N:-M). TOO MUCH TORQUE CAN CAUSE DAMAGE
CAUTION TO THE SHUTOFF VALVE.

(1) Close the shutoff valve [9] on the crew oxygen cylinder [3].

SUBTASK 12-15-21-033-014
| (2)  Loosen the b-nut and disconnect the overboard discharge tube [4].
| (a) Loosen the b-nut [6].

(b) Remove the union [7] and the packing [8] from the valve assembly of the oxygen
cylinder [3].
1) Remove the packing [8] from the union [7]. Then discard the packing.

| 2) Keep the union [7]. You will use these parts to install the oxygen cylinder.

SUBTASK 12-15-21-863-164

LOOSEN THE CONNECTION SLOWLY. THE REMAINING OXYGEN CAN

& RELEASE WITH A LARGE FORCE, AND CAUSE THE TEMPERATURE TO
INCREASE. HEAT AND OXYGEN CAN CAUSE A FIRE. INJURIES TO ,
LWARNING PERSONNEL, AND DAMAGE TO EQUIPMENT CAN OCCUR. ‘

(3)  Slowly loosen the coupling nut [1] of the cylinder coupling assembly [2].

(a) Letall the pressure go out of the oxygen tubes.

(b)  Then disconnect the coupling nut.

(c) Remove the coupling assembly (2] from the oxygen cylinder.
SUBTASK 12-15-21-023-142
(4) Disconnect the clamps, then remove the oxygen cylinder [3] assembly.

SUBTASK 12-15-21-413-136

YOU DO NOT USE OXYGEN-CLEAN COMPONENTS, A FIRE OR AN
EXPLOSION CAN OCCUR. THIS CAN CAUSE DAMAGE TO EQUIPMENT OR
| WARNING  |NJURIES TO PERSONS.

(5) Install the plugs and caps to all the open oxygen tubes and fittings. Do this task:
Installation of Caps on Open Oxygen Lines, TASK 35-00-00-402-032.

NOTE: Oxygen clean fittings come from a sealed container with a label for oxygen system
installation. Make sure that you use only oxygen clean fittings. Some fittings used in
the oxygen system are the same as fittings in other systems and are not oxygen clean.
If it is necessary to clean parts, use the applicable oxygen procedures to clean the
parts. This also applies to tube caps or plugs which must be as clean as the
installation connections.

j USE ONLY OXYGEN-CLEAN COMPONENTS IN THE OXYGEN SYSTEM. IF

EFFECTIVITY 1 2'1 5"21

MVV ALL
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Procedure - Install the Crew Oxygen Cylinder
SUBTASK  12-15-21-213-020
(1) OXYGEN CYLINDERS;
Make sure it has not been more than the time limit recommended by the manufacturer or
national requirements since the last hydrostatic test.

NOTE: The last hydrostatic test date will be stamped on the neck of the oxygen cylinder.
SUBTASK  12-15-21-213-021

(2) Make sure the cylinder is in serviceable condition.

SUBTASK  12-15-21-033-022

WARNING: LOOSEN THE CONNECTION SLOWLY. THE REMAINING OXYGEN CAN RELEASE WITH
A LARGE FORCE, AND CAUSE THE TEMPERATURE TO INCREASE. HEAT AND
OXYGEN CAN CAUSE A FIRE. INJURIES TO PERSONNEL, AND DAMAGE TO
EQUIPMENT CAN OCCUR.

(8) Do these steps to remove the cap from the valve of the oxygen cylinder [3], if it is necessary.
(a) Make sure that the shutoff valve [9] of the cylinder is fully closed.
(b) Loosen the cap of the cylinder valve. Then let all the pressure go out of the valve.
(c) Remove the cap.
SUBTASK  12-15-21-210-001
(4) Examine the fittings of the valve assembly of the oxygen cylinder.
(a) Make sure that the fittings are clean.
(b) Clean the fittings if it is necessary. This is the task:
Clean the Oxygen System Components, TASK 35-00-00-107-001
SUBTASK  12-15-21-420-001
WARNING: USE ONLY OXYGEN-CLEAN COMPONENTS IN THE OXYGEN SYSTEM. IF YOU DO NOT

USE OXYGEN-CLEAN COMPONENTS, A FIRE OR AN EXPLOSION CAN OCCUR. THIS
CAN CAUSE DAMAGE TO EQUIPMENT OR INJURIES TO PERSONS.

(5) Install the new packing [8] on the union [7]. Then install the union on the valve of the oxygen
cylinder [3]. Tighten the connection to 170 in-Ib (19 N-m) - 200 in-lb (23 N-m).

SUBTASK  12-15-21-023-137
(6) Remove the caps and plugs from the oxygen tubes and the coupling assembly [2].
SUBTASK 12-15-21-213-138
(7) Examine the fittings and threads on the oxygen tubes and ports.

(a) Make sure that the fittings are clean.

(b) Clean the fittings if it is necessary. This is the task:

Clean the Oxygen System Components, TASK 35-00-00-107-001

SUBTASK 12-15-21-423-024
(8) Put the oxygen cylinder [3] in its installed position.

(a) Then align the cylinder to the coupling assembly [2] and the overboard discharge tube [4].
SUBTASK  12-15-21-433-025

(9) Connect the coupling nut [1] of the coupling assembly [2] to the oxygen cylinder. Then tighten the
connection to 375 +£25 in-Ib (42 £3 N:m).

EFFECTIVITY 1 2_1 5_21

UAL ALL
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SUBTASK 12-15-21-213-138
(8) Examine the fittings and threads on the oxygen tubes and ports.

(a) Make sure that the fittings are clean.
(b)  Clean the fittings if it is necessary. This is the task:
Clean the Oxygen System Components, TASK 35-00-00-107-001
SUBTASK 12-15-21-423-024
(9) Putthe oxygen cylinder [3] in its installed position.
(@) Then align the cylinder to the coupling assembly [2] and the overboard discharge
tube [4].
SUBTASK 12-15-21-433-025
(10)  Connect the coupling nut [1] of the coupling assembly [2] to the oxygen cylinder. Then tighten
the connection to 375 +25 in-Ib (42 +3 N-m).

SUBTASK 12-15-21-420-002

USE TWO WRENCHES TO DISCONNECT OR CONNECT TUBES. IF YOU DO
NOT USE AWRENCH ON EACH SIDE OF THE CONNECTION, DAMAGE TO

CAUTION THE TUBES CAN OCCUR.
o)

I (11)  Install the b-nut of the overboard discharge tube [4]. Then tighten the b-nut to 170 in-Ib
(19 N'm) - 200 in-Ib (23 N'm).
SUBTASK 12-15-21-433-026
(12)  Install the T-bolts of the cylinder clamps. Then tighten the T-bolts to 25 5 in-Ib (3 1 N-m).
NOTE: Make sure that the T-bolt holds the oxygen cylinder tightly to prevent all unwanted
movements.
(a) Make sure that one thread minimum of the T-bolt extends through the nut.

SUBTASK 12-15-21-373-013

YOU MUST OPEN THE SHUTOFF VALVE SLOWLY, OR HIGH

A TEMPERATURES CAN OCCUR. THIS CAN START AN IGNITION WITH THE
OXYGEN AND CAN CAUSE INJURY TO PERSONS AND DAMAGE TO THE

WARNING  EQUIPMENT.

(13) To open the shutoff valves on the oxygen cylinders, do these steps.

DO NOT TIGHTEN THE SHUTOFF VALVE ON EACH OXYGEN CYLINDER
MORE THAN 25 IN-LB (3 N-M). TOO MUCH TORQUE CAN CAUSE
CAUTION DAMAGE TO THE SHUTOFF VALVE.

(a) Slowly open the shutoff valve (counter clockwise) until it is fully open.

(b) Make sure that the shutoff valve is fully open. Then turn the valve clockwise one quarter
turn (90 degrees).

(c) Install an inspection lockwire to the shutoff valve [9] (PAGEBLOCK 20-10-44/401 ). Use
the lockwire, GO1505 or the MS20995CY 20 lockwire, G02479.

SUBTASK 12-15-21-793-030
(14)  Apply the leak detection compound, G50306 to the connections of the oxygen cylinder valve,
an the coupling assembly [2].

(a) Look for bubbles to find all the leaks.

EFFECTIVITY 1 2"1 5'21

MVV ALL
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SUBTASK  12-15-21-420-002

CAUTION: USE TWO WRENCHES TO DISCONNECT OR CONNECT TUBES. IF YOU DO NOT USE A
WRENCH ON EACH SIDE OF THE CONNECTION, DAMAGE TO THE TUBES CAN
OCCUR.

(10) Install the b-nut [6] of the overboard discharge tube [4] to the union [7]. Then tighten the to b-nut
to 170 in-Ib (19 N-m) - 200 in-lb (23 N-m).

SUBTASK  12-15-21-433-026
(11) Install the T-bolts of the cylinder clamps. Then tighten the T-bolts to 256 £5 in-lb (3 =1 N-m).

NOTE: Make sure the T-bolt holds the oxygen cylinder tightly to prevent all unwanted
movements.

(a) Make sure that one thread minimum of the T-bolt extends through the nut.
SUBTASK  12-15-21-873-013

WARNING: YOU MUST OPEN THE SHUTOFF VALVE SLOWLY, OR HIGH TEMPERATURES CAN
OCCUR. THIS CAN START AN IGNITION WITH THE OXYGEN AND CAN CAUSE INJURY
TO PERSONS AND DAMAGE TO THE EQUIPMENT.

(12) To open the shutoff valves on the oxygen cylinders, do these steps.
CAUTION: DO NOT TIGHTEN THE SHUTOFF VALVE ON EACH OXYGEN CYLINDER MORE

THAN 25 IN-LB (3 N-M). TOO MUCH TORQUE CAN CAUSE DAMAGE TO THE
SHUTOFF VALVE.

(a) Slowly open the shutoff valve (counter clockwise) until it is fully open.

(b) Make sure the shutoff valve is fully open. Then turn the valve clockwise one quarter turn (90
degrees).

(c) Install an inspection lockwire to the shutoff valve [9] (PAGEBLOCK 20-10-44/401). Use the
lockwire, G01505 or the MS20995CY20 lockwire, G02479.

SUBTASK  12-15-21-793-030

(13) Apply the leak detection compound, G50306 to the connections of the oxygen cylinder valve,
coupling assembly [2], and the overboard discharge tube [4].

(a) Look for bubbles to find all the leaks.
1) Repair the leaks, if it is necessary. Then do leak check again.

(b) Remove the leak detection compound, G50306 with a clean cotton wiper, G00034
immediately after the check.

(c) Make sure that the fittings and connections are dry.
SUBTASK  12-15-21-163-031
(14) Rub the leak test solution off with a lint free cloth immediately after the leak test.
SUBTASK  12-15-21-863-032
(15) Make sure that the system pressure is in the necessary range.
SUBTASK  12-15-21-553-033

(16) If oxygen cylinders have pressure caps attached to the cylinders by chains, use lockwire to
decrease the caps movement.

J. System Operational Check
SUBTASK  12-15-21-413-145

(1) Get access to a crew oxygen mask regulator on the flight deck (Figure 301 or Figure 302).

VAL AEEFECT[VITY 1 2-1 5-21
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SUBTASK 12-15-21-443-146
(2) Press and hold the test lever or button for 5 seconds.
SUBTASK  12-15-21-213-147
(8) Make sure the pressure on the oxygen pressure indicator does not drop more than 100 psig.
NOTE: If there is a pressure drop of 100 psig, or a slow recovery of indicated pressure, make
sure that the cylinder is in the full open position.
SUBTASK  12-15-21-203-148
(4) Make sure there is an audible release.
SUBTASK  12-15-21-213-149
(5) Make sure the safety button is set to the Emergency Position.
NOTE: Rotate the lever clockwise to set it to the Emergency Position
SUBTASK  12-15-21-043-150
(6) Press and hold the Reset Test lever in the direction of the arrow.
K. Put the Airplane Back to Its Usual Condition
SUBTASK 12-15-21-413-034
(1) Close the access to the oxygen cylinder.
END OF TASK

EFFECTIVITY 1 2_1 5_21

UAL ALL
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