
February 22, 1996 
B-XKOt-t5543-ASI 

Mr. Greg Phillips, AS-40 

Boeing Commerclal Airplane Group 
P.O. Box 3707 
Seattle, WA 98124-2207 

National Transpoctation Safety Board 
490 L'Enfant Plaza SW 
Washington D.C. 20594 

BOEING Subject: Recommended Maintenance Intervals- USAir 737-300 Accident 
N513AU near Pittsburgh, September 8, 1994 

Reference: Your fax to Rick Howes, February 13, 1996 

Dear Mr. Phillips: 

As requested in the reference correspondence, the following provides the 
documentation and an explanation for the Boeing recommended maintenance 
interval history for the 737 Rudder and Standby Rudder Power Control Units 
since original certification in 1967. 

The original FAA Maintenance Review Board (MRB) in 1967 approved a hard 
time operational life of 12,000 flight hours before overhaul. In the MRB report, 
Appendix A, the "System and Component Operating Performance Evaluation" 
(SCOPE) program was introduced. This program specified that certain 
components could go to Conditional Monitoring (CM), as long as the operator 
had a reliability program with internal leakage checks (Enclosure A, page 6). 
The Rudder and Standby Rudder Power Control Units were so designated. 
Revision 2 dated August , 1971 of the MRB report (Enclosure A, page 9) did not . 
reflect any changes in this area. 

The current 737-300 Maintenance Planning Document (MPD) interval for the 
Rudder and Standby Rudder Power Control Units are On Condition (0/C) with 
an internal leak check performed at Airplane Maintenance Check Interval 3C or 
9600 flight hours. (For comparison, the 757/767m7 have MRB internal 
leakage intervals of 12,000 flight hours, and the 747-400 has a gross internal 
leak check of 25,000 flight hours.) 0/C vs CM is explained in enclosure B, page 
8.0-2. 

Sometime before December, 1977, the 737 Rudder and Standby Rudder Power 
Control Units, and approximately 12 other hydraulic components were changed 
to 0/C, in the MPD only, based on results of gross internal leakage checks. This 
was applied to all models (707/727/737/747) at the time. The MRB's for 

. 707/727/737 were not subjected to revisions at that time. Generally the MPD's 
superseded MRB's which were then considered "inactive" documents. Earlier, 

. MRB's had served as guidelines for initial operators, but the MPD unofficially 
became the "guide". Essentially, the MPD assumed the role of the MRB report. 
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Tlie MPO' intervals are our recommendations to the airlines. Through' their FAA 
Principal Maintenance Inspector, the airlines can change these intervals to 
accommodate their in-service experience and/or reliability programs. 

For operators reporting, our trend records show that the Mean Time Between 
Scheduled Removal is 15,932 flight hours for the Rudder Power Control Unit, 
and 47,435 flight hours for the Standby Rudder Power Control Unit. 

If you have any questions, please contact me. 

Very truly yours, 

W. Purvis 
Director, Air Safety Investigation 

B-XK01, Mail Stop 14-HM 
Tnlow PURVIS 

Enclosures: 
A. FAA MRB Report, Revision 2, August, 1971, pages 6, 9, and Appendix A 
B. Boeing 737 Maintenance Planning Document, D6-38278, pages 6.1-83, 8.0-

2, and 8.27-1, Revision W, November 15, 1995 

cc: Mr. Thomas Haueter, AS-10 
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Enclosure:to B-XKOl-15543-ASI (A) 

16. Procedures for the maintenance of the "Advance 7Y7" versions of 
tiUJI. ~nA. ~1,. c:.ont.ain. p::'ovisions for the inspection and 
maintenance of the various performance improving devices unique 
to this airplane. 

These consist of: 

NOTE 1: 

{1) High lift syste~ flaps and slats 
{2) Trailing edge flap seals 
{J) Anti-skid syste111 (auto-braking) 

The units having Note 1 specified in the "Other" column may be main
tained under a FAA Approved reliability program·written to comply 
with AC 120-17. If a reliability program is utilized, the operators 
specifications will show an acyronym, asterisk or other identifier in 
the overhaul column. In addition, the program shall have internal leakage 
rates as the primary performance standard and require an internal 
leakage flow check to be performed at each "D" interval. The component 
initial internal leakage rate standard will be established by the 
manufacturer. 

REVISION NO. 2 - August 1971 Page 6 
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UNITEO STATES OF AMERICA 
FEDERAL. AVIATION AGENCY 

WASHINGTON 

OPERATIONS SPECIFICATIONS 
AmCRAFT MAINTENANCE 

BOBIN& nr 

ntght Controls, Chapter 27, Cone 'd. 

night Control Cables 

Ground Spoiler Control .Valve 
Ground Spoiler Shutoff Valve Assembly 
Trail_ing Edge Flap Transmission 

Assemblies RH and LH 
Leading Edge Device Alternate 

Extension Shutoff Valve Assembly 
Leading Edge Device Control Valve 

Assembly 
Leading Edge Flap Actuator 
Leading Edge Slat Actuator 
Leading Edge Standby Fuse 
Rudder and Elevator Feel Computer 
Rudder Feel Actuator 
Rudder Power Control Unit 
Spoiler Mixer Assembly 
Stabilizer Trim Brake Installation 

(Aisle Stand) 
Stabilizer Jackscrew· & Gearbox Assembly 

(Ballnut & Jackscrew,·Gimbal Assembly, 
Cable Drum & Gearbox consisting of 
Gearing & Brakes) 

Stabilizer Trim Electric Actuator 
(3-Phase Induction Motor, 2-Electro-
magnetic Clutches & Output Shaft) 

Stabilizer Trim Autopilot Actuator 
(3-Phase, Reversible, 2-Speed Induction 

. Servo Motor, Electromagnetic Clutch with 
Gear Reduction & Output Shaft) 

Standby Rudder Power Control Unit 
Standby Rudder Shutoff Valve Assembly 
Trailing Edge Flap Bypass Valve Assembly 
Trailing Edge nap Control Valve Assembly 
Trailing Edge Flap Flow Limiting Valve 

Assembly 
Trailing Edge Flap Hydrav.tic Motor 

Assembly · · ··-.- .. 
Ground Spoiler Actuator Assembly 

REVISION NO, z·- August l97l 

Overhaul 
Period 

o.c. 

12,000 
o.c. 

12,000 

o.c. 

u,ooo 
12,000 
12,000 
12,000 
9,000 

12,000 
12,000 
12,000 
o.c. 

9,000 

9,000 

9,000 

12,000 
o.c. 
o.c. 

12,000 

o.c. 

12,000 
12,000 

t"•of!n .\1•1.,.,~·.-1 

lllrl:.-1 lhu•"•'' '""'·It,.;: .. 

Inspection & 
Check Period ~ 

c tension 
Check@ 0 

c Note 1 
c F/C@ D 

c,o 

c OP/C @ C 

c Note 1 
c Note 1 
c Note 1 
0 

2C 
c Note 1 
c Note 1 
c 
c,o OP/C @ C 

c,o 

c,o 

c,o 

2C,D Note 1 
c,o OP/C @ C 
c,o OP/C @ C 
c Note 1 

c,o F/C @ JOOC 

2C,D 
c Note 1 
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BOEING 7 37 K.\IlfTEIWfC! llEVlEW BOARD REPORT 

An!NDU: A 

l. PUil'OSE. This AppeDdix has been provided for operators vho desire 
to adopt "System and Ca.ponent ep.rating Performance Evaluation" 
(SCOPE) program for a limdted number of compooents incorporated in 
the Boeing 737 aircraft in lieu of specific overhaul times. 

n. SCOPE program as set forth in this Appendix contain& the basic 
elements of a reliability progr .. as specified in Advisory Circular 
Ho. U0-17. 

2. Tba SCOPE Concept 

n. SCOPE program considers the functional importance of syac..,s and 
c:aaponents and their operating performance to dete~ne appropriate 
cU. limic·acions or alternative staDdards for controlling reliability. 
n. program operates vithout initial overhaul time limitation&. Tba 
SCOPE program and qsr.a uaea the initial operating period of components 
that normally have had cwerhaul times aaai~d to establish performance 
staderds before their time cwerhaula normally vould occur. 

Tectmiquas for determining the expected INIDber and the expected 
variability of future nents frca obaervstiona of past events are normal 
tools of the natiatical analyst. In the caM of ~t performance 
evaluation, theM tectmiquea ~ be uaad to indicate if a re!llO'Ial rata 
ezparianced during sc:ae period vas vithin tlia range of cmaa expectation 
'baaed on put experience. In other vords, if tlia past experience 
repraMnta saaa petfor!IIGlCa armdard0 samples fraa subseq\lant experience 
~ be caapared vith it to Me vhatliar they "11111et the standard". 

Becauae of the uaual variability of data taken even fraa a stable 
environment, the average experience can not be ueed as the standard. 
If it vere, subsequent samples vould exceed the standard about 50l. 
of tlia time. Tberefore, ac:ae increued value baaed on the historic: 
variability of the data is nece .. ary. This value C:Cl be eetabliahed 
ao that, ideally, the rialt of felae alarma is constant, irrespective 
of the v.alue of the standard. tn the SCOPE progra111 theM standards 
are called ''l!.etiability Standard&". 

TheM Reliability Standard• are 2 standard deviations abave and below 
the average removal rata experienced during the initial 2 years of 
operations .. (The standard deviation ia a statiatical parameter that 
senaaa the variability of data about ita average value.) The expecta-
tion of false alarms with thia atandarci is very small. · 

PavP. 1 



Tba 1ample values used to evaluate performance are removal ratea, The 
periods for vhich these ratu are calculated are varied with the number 
af. agerating. aircraft. sa thac the operaeing experience repreaenced by a 
period, for differenl:' operai!OI'a>, doe• not> V'&r'J' graat>l)". 

If ~rience (removal rate) during any period exceed• the upper 
concrol liatit, the operator IIIUit give evidence of corrective action 
within 90 days. For example, the actiOD -r be: 

a. Set an appropriate overhaul tiM liatit 
b. Make appropriate modifications 
c. Revise the maintenance proce1a 
d. Revise the operating etrYir~nt. 

If removal r~te trends indicate improved reliability (below the lcwer 
control liatits),the cause should be itrYeStigated and the Reliability 
S~andarda may be re-computed. 

J, !atabliahment of the Reliability Standard 

n. progrlllll far SCOPE unita uaea an initial experience period of 2 yur1. 
called the "Standard Setting Period". 'Ihil il baled on expectation• 
tbat all 737 operator• will operate mora thaD 2 yean before their oldall: 
airpl- requires ita firlt "D" check. hen for a two-airple~a operator, 
thi1 period would be expected to include at leaat 9,000 unit houri far 
each SCOPE unit. Several performance readings (remcwal rate1) .re required 
for this period to establish the characteriltic variability for each unit. 

An increase in the number of operating aircraft will distort thi• 
variability unless the number• of flight houn experience for each 
r•ading is about equal. the IIUIIIber of hoar'• experieDC& for each 
reading 111Uit be about the •- aa tbt IWIIIber of flight hour• in tbt 
firlt Performance Evaluation Period after the Reliability St~d 
haa been eatabliahed, 

the Performance Evaluation Periodl are baaed on the DUIIIDer of operating 
aircraft at the end of the 2 yea- StandA"d Setting PUioci in accord with 
the following table: 

Number of Operating ·Aircraft 

1 5 
6 - 10 
11 - 15 
Over 15 

Performance Evaluation Period 

6 Konthl 
3 Mcacha 
2 Month• 
l Month 

For exlllllple, if an uperacor expected co fly 4,530 houri in the first 
Performance Evaluation Period and he operaced lZ,l74 hours during the 
Standard Setting Period, he should cake 7 performance readings with about 
4,600 hours experience for each. It is not necesaary to define these 
lub-periods closer than to the nearest month. Figure l pictures chi1 
process. 

Page 2 
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c 
. s. 

6. 

NOTE: An operator may at any time elect to assign an 
overhaul time or select an appropriate "On 
CcmditiOD" overhaul, or another "reliability 
progr11111" for any SCOPE unit subject to approval 
b.:l' 1J.t4 .E'.t.llo ~ ctt-.em~ o~r:l:ce. 

Tba Reliability Standard ia baaed on the removal rate during the 
Standard Set-c:ing Period. Figure 2 ia a auggeated f= for 
calculati.on 6£ theae standard•. 

!ha first step is calculation of the removal rataa during the 
Standard Setting Period. Tba mean rate during the Standard Setting 
Period is calculated first. the rlliD<>Val rates for the sub-period& 
of the Standard Setting Period llllSt then be calculated. Fr0111 these 
removal rates a variability measure, the. Standard Deviation, ia 
then calculated for each unit. 'tllo times the standard deviation is 
added to and subtracted fr0111 the mean remwal rate to obtain the 
"Reliability Stand3l"d" control limits. 

Before the end of the first Perfonzance Evaluation Period follOIIing 
the Standard Setting Period, each operator auat furnish a ccmplete 
report to the aasigned FAA inspector indicating the reliability 
standard for each SCOPE item contained in the program. 

s l!!ll!lari 

A summary of the reliability standards for all SCOPE units shall be 
maintained. Figure 3 is a suggested f= for this S1lliiiii.U"Y· 

Periodic Reports 

During the initial 2 years of SCOPE progr• operation, quarterly 
remo¥al rates are required to ahov the characteristic variability 
for each COIIIpORent include4 in the progre. !ha assigned FAA 
inspector must be provided vith copiea of the quarterly perfDr~DAnca 
summary within 30 days follOIIing the end of the quarter. 

'Within 30 days after the end of each Performance Evaluation Period, 
the FAA aasigned inspector vill be provided vith a Performazu:a 
Evaluation Exception Report in a form similar to Figura 4. this reporc 
focuses on exceptions rather than reporeing detaila. It serves to 
highlight inscances of um:aliability shOilU abOYe the scandard limit 
and improved maintenance techniques or reliability below the standard 
limit. 

Displays 

A time series record of SCOPE unit performance is required in a form 
similar to Figure S. this chart is an "exception report" and is 
baaed on Figure 4. It is superior to a conventional chart of program 
performance because it highlights instances of unreliability above 
standard and shews trends without resulting in a large number of charts 
or reports. Copies of such reports will be forwarded to the assigned FAA 
inspector. 
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Each air carrier wishing to utilize the SCOPE progrCD outlined above 
-- pwepae. ~ ~ .. J?%:.O~JIDl into a comprehensive document which 
when appr""ed become a a part: of! tlrae- cal!T'i-' • Opcad,.QQ6 ~~i,f:lcat:l:ona -
Maintenance. 'Ihia report will contain, in detail, as follcwa: 

a, The system of data collection. 

b. Identification of information aourcea ,.ith a description 
of the £1011 of information fr0111 source through analysis, 

c. The methods of data ealyaia md the application to the 
maintenance controla.employed. 

d. The methods utilized for the reliability poreion of the 
program and instructions for amendments, including an identi
fication of areas ,.hich require approval by the FAA. 

e. The procedures used in ehe eatablial:=-nt of performance 
standards and the revision of these standards baud on 
reliability experience. 

f. Program status displays used by the program to ~~WDUize 
operating experience and the detaih of corrective action 
taken or planned as a result of failure to meet established 
performance standards. 

g. Definitions of aignificct terms used in the progr-. 

h. A procedure for devel~nt of initial performance scandarda 
for tlw componenta controlled by the program. 'Ihia ,.ould be 
the expected re~~~CWal rate scandard for each SCOPE component 
to be used until the performance standard hu been established 
in accordcce rlth the procedures aa outlined in Paragraph 3. 

i. Operuora who adopt the SCOPE program for eligible componenta 
.-ill specify on the Aircraft Maintezunca Specificationa, FAA 
Form 1014, o.c. (OD Coadition} in the Overhaul colu= and 
SCOPE in th!t Other inspection col\llllll for each coozponent 1mrolved. 
The inspection aDd check periods listed for the comrentional 
or hard time program will be applicable to SCOPE items, and 
will be listed as such. 

·. 
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s. P.r&v.:i!si:ore> fotr Re.wie.,. ~<t¢ l1P<f;ait:±ng ~:her "SCOPS'' PYo&raa> 

Due to the many gems of knowledge that may be revealed from experience 
gained after implementation of the SCOPE program, it is suggested that 
airline participants establish some form of service experience exchange. 
It appears that after such a pooling of intelligence and operation of 
the individual airline programs· through the "Reliability Standard 
Setting Period", the participating airlines could be in a position to 
substantiate worthwhile revisions to the basic "SCOPE" program. 

Listed below are components considered appropriate for inclusion into 
the "SCOPE" program: 

System 21 - Air Conditioning 

Air Cycle Machine 
Air Mix Valve 
Air Mix Valve Position Indicator 
Cabin Altimeter and Differential Pressure Indicator 
Cabin and Duct Temperature Indicator 
Cabin Rate-of Climb Indicator 
Cabin Temperature Selector 
Gasper Fan 
·t.eat Exchanger 
Outflow Valve 
Outflow Valve Position Indicator 
Pack Valve 
Pressure Control Panel 
Pressure Controller 
Ram Air Actuator 
Supply Duct Check V~lves 
Turbo Fan 
Turbo Fan Valve 

0 Water Separator 35 F Control Valve 

System 22 - A~toflight 

Auto Pilot Accessory Sox 
Auto Pilot Control Panel - White Lighted 
Auto Pilot Pitch Control Channel 
Automatic Stabilizer Trim Potentiometer and Position and Trim Sensors 
Auto Pilot Stabilizer Trim Servo 
Auto Pilot Switching Accessory Sox 
Control Wheel Steering Force transducer and Limiters 
Mach Trim Coupler 
Mach Trim Actuator 
Roll Control Channel 
Yaw Damper Coupler 

REVISION NO. 2 - August 1971 Page 5 
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System 23 - Communications 

Audio Accessory Box 
Pass~nge~Addresa Ampaifiea 
Selcal Chime 
Selcal Decoder (Dual) 
VHF Control Panel 
VHF Transceiver 

System 24 - Electrical Power 

AC Ammeter 
AC Voltmeter 
Battery Charger 
Boost and Metering Current Transformer Assembly 
Bus Protection Panel 
CSD Oil Temperature Indicator 
DC Ammeter 
DC Voltmeter 
Engine Differential Current Transformer 
External Power Contactor 
Frequency Meter 
Loart Bus Different. Current Transformer 
Relay Modules (3) 
Static Inverter 
Transformer - Rectifier 60 AMP 
Test Module 

System 25 - Equipment and Furnishings 

Airflow Detector 
Automatic Flow Control Valve 
Electronic Cooling Blower 

System 26 - Fire Protection 

Engine and APU Fire .Detection Module 

System 27 - Flight Controls 

Aileron Power Control Unit 
Elevator Feel Actuator 
Elevator Power Control Unit 
Flap Position Indicator 
Flap Position Transmitter 

·'Flight Spoiler ·Actuators 
Leading Edge Flap Actuator 
Leading Edge Flap Sl3t Position Indicating Module 
Leading Edge Slat Actuator 

·Rudder and Elevator Feel Computer 

REVISION NO, 2 - August 1971 Page 6 
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System 27 - Flight Conttols, Continued 

Rudder Feel Actuator 
• Rudder Power Conttol Uni.t 

Ruddet Trim Actuator 
Trailing Edge Flap F.low Limiting Valve Assembly 
Ttailing Edge Flap Hydtaulic Motor Assembly 
Ground Spoi1er Actuator Assembly 

System 28 - Fuel 

APU Fuel Check Valve 
Fuel Boost Pump 
Boost Pump By-Pass Valve 
Fuel Boost Pump Low Pressure Switch 
Fuel Boost Pump Vent Check Valve 
Fuel Quantity Compensator Unit 
Fuel Quantity Indicators (lbs) 
Tank Unit, Fuel Quantity 
Fuel 1emperature Bulb 
Fuel Temperature Indicator 
Fueling Shutoff Valve 
Volumetric Top-Off Compensator Unit 
Volumetric Top-off Unit and Bussing Plug Assembly 

Sysrem 29 - Hydraulic Power 

Engine Otiven Hydraulic Pump Assembly - System A 
Hydraulic Ptessute Indicator - Systems "A" and "II" 
Hydraulic Ptessute Transmittet - Systems "A" and "B" 
Motot Driven Hydraulic Pump Assembly Systelll "II" 

System 30 - Ice and Rain Ptote~~ 

R~in Repellant Pressute Gage 
Rain Repellant Shutoff Valve 
Rain Repellant Solenoid Valve 
Window Heat Module 
Windshield Wiper Motot Convertet 
Wing Anti-Ice Shutoff Valve 

System 31 - Instruments 

Autal Warning Devices Box 
Clock (Chronometer) 
Flight Recorder Test Module 

REVISION NO. 2 - August 1971 Page 7 



System 32 - Landing Gear 

Antiskid Control Unit (Shield) 
An£isleicl Whee-l. SpeeGl n:ana<tti.~E:iJ; 
Brake Accumulator Pressure Gage (Direct Reading) 
Brake Antiskid Valve 
Brake Pressure Indicator 
Landing Gear Indicating Module 
Main Gear Priority Valve (in Main Gear Module) 
Nose Gear Priority Valves (in Nose Gear Module) 
Nose Gear Steering Actuators 
Nose Gear Steering Metering Valve 
Parking Brake Shutoff Valve 
Wheel Well Seal System Motor Driven Shutoff Valve 
Wheel Well Seal System Pressure Regulator 
Wheel Well Seal System Shutoff Valves 

System 33 - Lights 

Outboard Landing Light 
Rotating Beacons 
Position Lights 

System 34- Navigation 

ADF Loop Antenna 
ADF Receiver 
ADF Sense Antenna Coupler 
Air Data Computer 
Altimeter 
Angle of Airflow Sensor 
ATC Antenna 
ATC Transponder 
Comparator Warning Unit 
Control Column Shaker 
Course Deviation Indicator 
Directional Gyro 
DME Indicator 
DME Interrogator 
DME Antenna 
Flight Director Syscem 
Flight Instrument Amplifier Unit 
Flux Valve 
Glide Slope Antenna 
Horizon Direction Indicator 
Instantaneo~s Vertical· Speea/Rate of Climb Indicator 
Low Range Radio Altimeter Receiver/Transmitter 
Mach Airspeed Indicator 
Magnetic Standby Compass 
Marker Beacon Antenna 
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System 34 - Navigation 

Marker Beacon Receiver 
Pitot Tube Probe 
Radio Altimeter Antenna 
Radio.Altimeter Indicator 
Radio Magnetic Indicator 
Stall Warning Module 
Standby Artificial Horizon Indicator 
Static Selector Valve 
TAS/Static Air Temperature Indicator 
Total Air Temperature Indicator 
Total Air Temperature Probe 
Turn anrl Slip Indicator 
Vertical Gyro 
VOR Antenna Assembly 
VOR/GS Navigation Unit 
Weather Radar Antenna 
Weather Radar Indicator 
Weather Radar Receiver - Transmitter 

~ystem 35 - ?xygen 

Crew Oxygen Demand Regulator 
Crew Oxygen System Pressure Transducer 
Oxygen System Pressure Indicator 

System 36 - Pneumatics 

APU Check Valve 
Dual Pneumatic Manifold Pressure G3uge 
Isolation Valve 
Pneumatic Manifold Pressure Transmitter 

System 38 -.Water and Waste 

Water and waste System Components 

System 49 - Airborne Auxiliary Pow~ 

Bleed Air Regulating and Shutoff Valve - APU 
Exhaust Gas Temperature Indicator - APU 
Inlet Door Actuator - APU 

REVISION NO. 2 - August 1971 Page 9 
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S'y:~tl:elll' :;a - Doors 

Aft Airstair Power Unit 
Aft Airsrair Drive Transmission Unit Fwd and Aft 
Aft Airstair Gear Rox 
Aft Airstair Drive Governor 
forward Airstair Actuator 
Forward Airstair Actuator Motor 
Forward Airstair Actuator Motor-Standby 
Forward Airstair Door Actuator 
Forward Airstair Door Actuator Motor-Norm 
Forward Airstair Door Actuator Motor-Standby 
Solid State Switching Module 

System 73 - Engine Fuel a~d Control 

fuel Flow Indicator 
Fuel Flow Power Supply Unit 

§Ystem 74 - Ignition 

Ignition Exciter Unit 

~stem 76 - Engine controls 

Autothrottle Clutch and Cam Assembly 

System 77 - Engine Indicating 

Ensine Accessor-; Module 
~ogine Pressure Ratio Indicator 
Engine Pressure Ratio Transmitter 
Engine Vibration Indicator-AmPlifier 
Exhaust Gas Temperature Indicator 
Tachometer Indicators, N1 and N2 

System 79 - Oil. 

Engine Oil Pressure Indicator 
Engine Oil Quantity Indicator 
Engine Oil Temperature Indicator 

REVISION NO, 2 - August 1971 Page 10 
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APPENDIX B ---
This Aggendix lists a number of components which have been deleted from 
the bas-i~ tfaoint>enanceo R&~>it&w. Jloarlt Do:eu~ru;.. 'tl'l!ll c~omgP.nem:;s; we.~ rnlti.vi
dually considered by the Maintenance Review [oard and it was determined 
that there are no specific overhaul periods or special check requirements 
above those inspections that are required to maintain this system on an 
On Condition basis. Inspection of these components will be performed at 
the same intervals- as established for the individual aircraft syste• and 
in accordance with the provisions of the limitations for On Condition as 
stated on Page 2, Paragraph 2 of this document. 

Sy~stem 21 - Air Conditioning 

Air Mix Villve 
Air Mix Valve Position Indicator 
Cabin Altimeter & Di!ferential Pressure Indicator 
Cabin & Duct Temperature Indicator 
Cabin Rate-of-Climb Indicator 
Cabin Temperature Selector 
Ground Service Conditioned Air Connection Check Valve 
Heat Exchanger 
Outflow Valve Position Indicator 
Pressure Control Panel 
Safety Relief Valve 
Supply Duct Check Valves 
Water Separator 
Water Separator }5°F Control Valve 
High Pressure Modulation Valve 
Pressure Regulator 

System 22 - Auto Pilot 

Auto Pilot Corltrol Panel - White Lighted 
Autcmatic Stabilizer Trim Potentiometer & Position & Trim S..nsors 
Control Wheel Steering Force Transducer & Limiters 

System 2} - ComMunications 

Voice Recorder 
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System 24 - Electrical System 

AC Ammeter 
AC VoltMeter 
9at"tery> 
Battery Charger 
Boost &: Metering Current Transformer Assembly 
Bus Protection Panel 
CSD 011 Te=perature Indicator 
Constant Speed Drive Oil Cooler 
DC Ammeter · 
DC VoltMeter . 
Engine D11'ferential Current Trans.t'omer 
External Power Contactor 
Frequency Meter 
Bus Transfer Relay 
Generator Control Unit 
Load Bus Different, Current Transformer 
Static Inverter 
Transformer - Rectifier 50 AMP 
Test Module 

System 25 - Equipment and Furnishings 

Airnow Detector 
Automatic Flov Control Valre 
Blower Check Valve 
Electronic Cooling Blower 

System 26 - Fire Protection 

Engine &: APU Fire Detection ~ule 
Compartment OV'erheat Control Module 
Fire Detector Control Module - Engine &: APU 
Detector, APU Fire 
Detectors, Engine Fire 
Fire Protection System Module 
Fire Extinguisher Directional Valve 
Wheel Well Overheat Sensing Ele~~~ent 
Wing &: Lover Aft Body OV'erheat Sensing Elements 
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System 27 - Flight Controls 

Alternate L.E. Extension Flow Limiting Valve Assembly 
Control Column Assembly 
Elevator Tab Lock Actuator 
Flap. Posi.tion In::i.icator 
Flap Fosition TranSMitter 
Flap Control HYdraulic Pressure Switch Assy. - System "A" & System "B" 
L.E. Flap Slat Position Indicating Module 
Rudder Tri~ Actuator 

System 28 - Fuel 

C.3. Baffle Check Valves (Wing Tanks) 
Boost Pump By-Pass Valve 
Fuel Boost Pump Low Pressure SWitch 
Fuel Quantity Compensator Unit 
Fuel Quantity Indicators (Lbs) 
Tank Unit, Fuel Quantity 
Fuel Temperature Bulb 
Fuel Temperature Indi~ator 
Fueling Shutoff Valve 
Volumetric.Top-0!! Compensator Unit 
Volumetric Top-Otr Unit & Bussing Plug Assembly 

System 29 - Hydraulic System 

Hydraulic Pressure Indicator - SysteMs "A" & "D" 
Hydraulic Pressure Transmitter - Syst--..111s "A" & "B" 
Quantity Low Level Slritch - SysteMs "B" & Standby 
Reservoir assemblies 
Switch assembly - Cartridge Systems "A", "5" & Standby 
System "A" l!,ydraulic Quantity Indicator 
System "A" Hydraulic Quantity Transmitter 
System "B" Overheat Sensing Slritch 

System )0 - Ice and Rain Protection 
Rain Repellant Pressure Gage 
Rain Repellant Shutot.r Valve 
Rain Repellant Solenoid Valve 
Win::low Heat Module 
Windshield Wiper Motor Converter 
Wing Anti-Ice Ground Overheat Thermal Switch 
Wing Anti-Ice Shutoff Valve 
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SysteM 11·- Instruments 

AW"'rl Wa~ Devices Box 
Clock ( Chron0111eter) 

li'Ugb.t. *cm:W; TA:!.t. MQdule 

Sys~ 12 - Landing Gear 

Anti-skid Control Unit (Shield) 
Anti-skid Wheel Speed Transducer 
Auto-Braking Module 
Auto-Braking s.o. Valve 
Brake 
Brake Accumulator 
Brake AcCUIIIUlator Pressure Gage (Direct Reading) 
Brake Pressure Indicator 
Larr.ling Gear Indicating Module 
Main Landing Gear Torsion Link Damper 
Wheel Well Seals 

SysteM U- Lights 

Outboard I.and1.ng Light 
Rotating Beacons 
Position Lights 
Emergenc;r Lighting 

Syste111 Yt - Navigation 

Stall Warning Module 
Stick Shaker 
Angle o£ Attack Sensor 

Systell! 15 - Oxygen 

Crew Oxygen System Pressure Reducer 
Crew Oxygen Systeal Pressure Transducer 
Oxygen SysteM Pressure Indicator 
Passenger Oxygen Systeal Latch, Valve & K~nirold Assembly 

SvstP.m 16 - Pneumatic 

APU Check Valve 
Dual Pnemnatic Kani£old Pressure Gage 
Engine. Bieed Precooler 
Engine Bleed Shutorr Valve 
Engine Bleed Thermostat 
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Syste111 J6 - Pneumatics, continued 

Ground Pneumatic Connection 
Isolation Valve 
P'neumatfe M'anif'bi:l' Pressure- Transmiti'tel"' 
Precooler Modulating Valve 

Syste!ll 18 - Water and Waste 

Water & Waste System Components 

System.49- Airborne Auxiliarr Paver 

~~aust Gas Temperature Indicator - APU 

S:ys te!ll 52 -~ 

Cabin Cargo Door Lift Actuator 
Cabin Carso Door Latch Actuator 
Cabin Cargo Door Control Valve 
Cabin C•rgo Door S.O. Valve 
Solid State Mtching Module 

System 71 - Povernlant 

Vibration Isolator Assembly 

System 71 - Engine Fuel and Control 

Fuel flov Indicator 
Fuel fl011 Power Supply Unit 

System ?4 - Ignition 

Ignition Exciter Unit 
Igniter Plugs, Champion ContinuOIUI Ilnty 
Igniter Plugs, Challpion Intermittent Duty 

System 75 - Air 

Nose Cowl Thermostatic Valve 

S;rst..m 76 - Engire Con':.rols 

Engine Fire El!lergenc-.r Shutdovn Switch 
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System 7? - Engine Indicating 

Engine Pressure Ratio Indicator 
Engine Pressure Ratio Transmitter 
En~ V"!~ Ine».catoP-·· Ampli!i&P 
Engine Vibration Pickup, Inlet· F\ro., Turbine Aft 
Exhaust Gas Temperature Indicator 
Exhaust Gas Temperature Probes 
Engine Accessory- Mcdule 
Tachometer Indicators, .N1 & N2 Tachometer Generator 

System 78 - Exhaust 

AccU111ulator 
Deflector Door Unlock Actuator 
Deflector Door Operation Actuator 
Hyd. Press. Accum. Switch 
Thrust Reverser Isolation Valve 
Thrust Reverser Control Valve 
Directional Valve 
Thrust Reverser .Actuator (Pneumatic) 
Thrust Reverser Assembly 
Thrust Reverser Lock Assembly 
Thrust Reverser Sequence Valve 

System 79 - .Qll. 

Engine Oil Filter ~-Pass Switch 
Engine Oil Loll Pressure Switch 
Engine Oil Pressure Imicator 
Engine Oil Pressure Transmitter 
Engine Oil Cuantity Indicator 
Engine Oil Quantity Compensator & Tank Unit 
Engine Oil Temperature Bulb 
Engine Oil Temperature Imieator 
Oil Tank & Stick Quantity Indicator 
Oil Strainer 
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Enclosure to B-XK01-l5543-ASI (B) 

.BO.EINII ?JI? 
MAINTENANCE PLANNING DATA 

A. GENERAL 

This section contains general information on selected airframe and engine components considered to be maintenance significant Thll aircralt 
component selection was originally developed by Boeing, customer airlines and the FAA 737 Maintenance Review Board. 

FAA regulations permtt three maintenance control processes to be applicable to the 737 maintenance program. They are "Condition MQnitoring," 

"On Condition• and "Hard Time". Each of these processes Is defined by the following descriptions. To property place each componllJlt in the 
appropriate maintenance category, each component has been subjected to the decision logic process developed through joint efforts Q1 the Air 
Transport Association, the manufacturer, and the FAA. Results of the application of the decision logic placed a major~y of the compon~qts in the 

"Condition Monitoring" category. 

(1) Adoption of "Condition Monitoring" (CM) as the maintenance control process for a component removes any time limit or fixed overh~ periol;!. 
No specifiC maintenance taSks are required in order to use the "Condition Mon~oring" process lor a component. However, certain liiSkS m~y 
be called out lor CM components during the scheduled checks to accomplish servicing, operational checks or establish physical secu;jly. 

(2) "On Condition" (OC) was selected as the maintenance control process lor those components lor which a check or test can be pertarmed on 
the airplane which will give reasonable assurance of the probability of continued airworthiness until the next specified check. Each l!t:m listed 
as OC includes the maintenance planning document reference defining the applicable OC check or test. 

(3) A component was placed In the "Hard Time" maintenance category and given a fixed removal period if statistical data revealed an economic 
advantage to the scheduled removal of a component, or if the failure of that component would have a direct adverse aHect upon flight ~alety. 

For those operators who do not adopt a "Condilion Mon~oring" program, an a~emate "Hard Time" is listed. Those Items for whiCh o>nly CM 

appears in the "Maintenance Frequency" column, an alternate "Hard Time" of 22,400 hours is suggested. In those cases in which en f!lternate 
"Hard nme" of less than 22,400 hours is advisable. the alternate "Hard Time" will appear in the "Maintenance Frequency" column alon9 with the 

CM recommendation. (Operators having a CM Program should ignore the alternate hard times listed.) 

Where "Hard nmes" are shown, it is recommended that the component be removed for overhaul when it accumulates the flight hours specified. 
However, if a MPD Reference and/or nole is provided, that component should be removed for a shop visit or other action as specified. 
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APPLICABILITY HOEING 737 MPD MAN 
MRS INTERVAL ZONE ACCESS 

ITEM NUMBER 
APL ENG 

HOURS SYSTEMS MAINTENANCE PROGRAM 

TASK DESCRIPTION ' 
• B29-oo-oo-6A . 3C 101 3701 ALL ALL 03.0 FUNCTIONALLY CHECK THE HYDRAULICS SYSTEMS "A", "6", AND 

102 STANDBY FOR INTERNAL LEAKAGE. 
218 
701 

B29-o9·11· 2A ' 1C 217 All All 00.2 CLEAN THE HYDRAULIC RESERVOIR PRESSURIZATION MODULE FILTER 

629·15-CXl-A ' 1C 216 ALL ALL ··- VISUALLY CHECK THE FOLLOWING LEFT WHEELWELL SYSTEM "A" 
HYDRAULIC COMPONENTS AND ASSOCIATED PLUMBING FOR CONDITION 
AND SECURITY OF INSTALLATION. 

1. MODULAR UNITS, 
2. HYDRAULIC PRESSURE TRANSMITTER (MM 29·31·12}. 
3. ELECTRIC MOTOR DRIVEN HYDRAULIC PUMP AND ACOUSTIC 

FILTER. 
4. HYDRAULIC FLUID OVERHEAT WARNING SWITCH (MM 29·32·12}, 
5. HYDRAULIC LINES, BRACKETS AND FITTINGS. 

SEE TASK CARD Z53-216-Q1, 

B29·15-DO-A ' 1C 217 ALL All --- VISUALLY CHECK THE FOLLOWING RIGHT WHEELWELL SYSTEM "8" 
HYDRAULIC COMPONENTS AND ASSOCIATED PLUMBING FOR CONDITION 
AND SECURITY OF INSTALLATION.. 

1. MODULAR UNITS, 
2. HYDRAULIC PRESSURE TRANSMITTER (MM 29-31·12}, 
3. ELECTRIC MOTOR DRIVEN HYDRAULIC PUMP AND ACOUSTIC 

FILTER. 
4. HYDRAULIC FLUID OVERHEAT WARNING SWITCH (MM 29-32·12}, 
5 HYDRAULIC RESERVOIR PRESSURIZATION MODULE, 

DEPRESSURIZATION VALVE AND PRESSURE GAGES (I MRB ITEM} 
(MM29-o9-311}, . 

6. HYDRAULIC QUANTITY INDICATING TRANSMilTEAS AND SWITCHES 
(t MRB ITEM}, 

7, EDP PRESSURE SWITCH (MM 29·22-41}. 
B. HYDRAULIC LINES, BRACKETS AND FITTINGS. 

SEE TASK CARD Z53·217·01. 
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BOEING 7.117 

MAINTENANCE PLANNING DATA 

COMPONENT MAINTENANCE INFORMATION 

FLIGHT CONTROLS REFERENCE 

QTY 
DESCRIPTION 

PER MAINT 
ACFT MANUAL 

COMPONENTS COMMON TO 737-300/400/500 

FLIGHT CONTROL SHUTOFF VALVE ASSEM8L Y 2 27-09-31 
SYSTE.M. A AND 8 

FLIGHT SPOILER SHUTOFF VALVE ASSEMBLY SYSTEM 2 27-09-41 
AAND8 

AILERON TRIM SWITCH # 2 . 27-11-00 

AILERON TRANSFER MECHANISM 1 27-11-61 

AILERON POWER CONTROL UNIT # 2 27-11·71 

AILERON ARTIFICIAL FEEL, CENTERING & TRIM # 1 27-11-81 
MECHANISM 

AILERON TRIM ACTUATOR # 1 27-11-54 

RUDDER TRIM INDICATOR # 1 27-21-00 

RUDDER TRIM CONTROL SWITCH ASSEMBLY # 1 27-21-00 

RUDDER TRIM CENTERING UNIT ASSEMBLY (ALSO # 1 27-21-82 
CALLED RUDDER FEEL & CENTERING UNIT ASSEMBLY) 

RUDDER POWER CONTROL UNIT I 27-21-91 

RUDDER TRIM ACTUATOR # 1 27-21-87 

STANDBY RUDDER ACTUATOR SHUTOFF VALVE 1 27-21-94 
ASSEMBLY 

STANDBY RUDDER ACTUATOR (POWER CONTROL 1 27-21·24 
UNIT) 

ELEVAJ'OR POWER CONTROL UNIT # 2 27-31-14 

DELETED· 8737-100/·200 ONLY 

ELEVATOR FEEL COMPUTER # 1 27-31-37 

ELEVATOR FEEL AND CENTERING UNIT # 1 27-31-64 

06-36276 

ATAtlO- 27 

LOCATION TIME 

ACCESS 
tiOURS & TENTHS 

ZONE 
MAINT DOOR REMOVE AND 

FREQUENCY 
AND 

NUMBE REPLACE . 
AREA R ~APSEP MANHRS 

CM 2-16 NA .25 .25. 
2·17 

CM 2·16 NA; .25 .25 
2-17 

CM 1·1 1-2 .20 

CM 2·2 1103 1.75 2.75 

0/C MPD 2·16 NA 1.00 1.00 
B29-00-00·6A 

CM 2-16 1.00 1.00 

CM 2·16 1.00 1.00 

CM 1-1 1-2 .20 

CM 1·1 .20 .20 
1·2 

CM 7-6 .30 .30 

0/C MPD 7-6 9512 1.50 1.50 
B29·00-00·6A 9514 

CM 7-6 9509 1.00 1.00 

CM 2·16 NA .25 .25 

0/C MPD 7-6 9515 1.00 1.00 
B29-00-00-6A 

0/CMPO 7-4 3802 1.00 1.00 
B29-00-00-6A 

0/C MPD 7-4 3701 1.00 1.00 
827-31-17 ·2B 

CM 7-4 3701 1.00 1.00 
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