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PREFACE 

This document describes the utilization of the Transit 

Reliability Information Program (TRIP) as a tool for conducting 

a reliability/productivity analysis on rapid rail car systems. 

This document has been prepared by the Dynamics Research 

Corporation (DRC), Wilmington, Massachusetts , under contract 

number DTRS-57-81-C-00084, issued by the U.S. Department of 

Transportation (DOT), Transportation Systems Center (TSC), on 

behalf of the Office of Systems Engineering of the Urban Mass 

Transportation Administration (UMTA), Office of Technical 

Assistance, u.s. Department of Transportation. 

The purpose of this document is to demonstrate the analytical 

capabilities of the TRIP Data Bank using maintainability data 

(labor hours by maintenance action) . 

The authors wish to thank all those individuals from the 

transit authorities , the suppliers, the American Public Transit 

Association , and the U.S. Department of Transportation, who provided 

data and assistance during this effort. 

iii 



I-'• 
< 

METRIC CONVERSION FACTORS 

Svmbot 

in 
h 
yd 
ml 

in2 
ft1 
yd2 
,n;J 

a. 
lb 

Up 
Tbap 
fl 01 

C 

pt 
qt 
gal 
ftl 

v<fl 

Of 

Approximate Conversions to Metric Measures 

When You Know 

inches 
fNt 
yard, 
mile& 

squ■r■ inchet 
aquare fNt 
sque,e yards 
square mile& -

Multiply by 

LENGTH 

"2.6 
30 
0.9 
1.6 

AREA 

6.6 
0.08 
0.8 
2.6 
0.4 

MASS (weight) 

ounce, 
pound& 
ahott ton1 

l20001bl 

tNIP()()na 
tablespoon, 
fluid ounces 
cups 
pints 
quart, 
gallons 
cubic fHt 
cubic yard1 

28 
0.46 
0.9 

VOLUME 

5 
16 
30 

0.24 
0.47 
0.96 
3.8 
0.03 
0.76 

To Find 

centimeten 
cenlimeten 
meter, 
kilometers 

square centimeten 
square meter, 
square mettn 
aquar■ kilometen 
hectare, 

gr■m1 

kilOQl"am& 
tonnn 

milliliters 
milliliter, 
milliliter, 
liters 
liten 
litera 
titan 
cubic metera 
cubic meters 

TEMPERATURE (exact) 

Fahrenheit 
temperature 

5/9 {after 
subtracting 
321 

Celsius 
temperature 

Symbol 

cm 
cm 
m 
km 

cmZ 
rn2 
mZ 
krn2 
ha 

II 
kg 

ml 
ml 
ml 
I 

I 
ml 
ml 

oc 

1 In. - 2.64 cm (exactly). Fot other exact conv..,alona end mo,. detail tabl .. -
NBS Mlec. Publ. 286. Unlta of Weight end ~,.._ Price $2.25 SO Catalog 
No. C13 10 286. 

9----

8----

7 -

6----

6----

4----

3 -

2 -

inches 

----23 = 
- 22 

= 21 

---
§ 20 

= 
=----19 

- 18 

- 17 

= 16 

= 15 

- 14 

- 13 

=----12 

=----11 

= 
- 10 

~ 9 

= 8 

= 7 

=-- --6 

- 5 

- 4 

- 3 

= 2 

_ cm 

Symbol 

mm 
cm 
m 
m 
km 

cm2 
m2 
kmZ 
ha 

II 
kg 

ml 
I 

ml 
ml 

oc 

Approximate Conversions from Metric Mea5Ures 

When You Know 

millimeter, 
centimeter, 
meters 
met■r, 

kilometers 

Multiply by 

LENGTH 

0 .04 
0 .4 
3.3 
1.1 
0.6 

AREA 

square centimeten 0. 16 
square meten 1.2 
square kilometera 0 .4 
hectares 110.000 mZ I 2.6 

To f ind 

inches 
inches 
fNt 
y1rd1 
miles 

square inches 
square yards 
1qu1re miles 
KIM 

MASS (weight) 

grams 
kilogram, 
tonnn 11000 kg) 

milliliters 
liters 
liter, 
liters 
cubic meters 
cubic meters 

0.035 
2.2 
1.1 

VOLUME 

0.03 
2.1 
1.06 
0.26 

36 
1.3 

ounces 
pound& 
short ton, 

f luid ounces 
pints 
q uan, 
ganon, 
cubic feet 
cubic yards 

TEMPERATURE (exact) 

Celsius 
temperature 

Of 
-40 

µ.,i. 
-40 
oc 

0 

r1--Y 
- 20 

32 

9 /5 (then 
edd 321 

Fahrenheit 
temperature 

98.6 

F 80 ~ 120 160 
j j I I II ' I ' ' ' ' I I I t I I 

40 60 80 
0 37 

Symbol 

in 
in 
ft 
yd 
mi 

in2 
yd2 
mil 

oz 
lb 

fl oz 
pc 

Qt 
gal 
ftl 
ydl 

Of 

Of 
212 

I~ 

' 100 
oc 



TABLE OF CONTENTS 

Section 

1. INTRODUCTION AND OVERVIEW ..... .. .. .. ...................... . l 

1.1 Introduction and Purpose . ............................ . 1 
l . 2 scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

2. DEFINITIONS AND DATA PRESENTATION CONVENTIONS .............. 8 

2.1 Definitions and Terms ................................. 8 

2. 1. 1 
2 .1. 2 
2 .1. 3 
2 .1. 4 
2 .1. 5 
2 .1. 6 
2 .1. 7 
2 . 1. 8 
2. 1. 9 
2. 1. 10 

Generic Defect Code ....... .... ...... ... .... .... 8 
Generic Part Number . .. .. ...... ................. 8 
Generic Repair Code ................. ... ........ 9 
Labor Hour Repair Rate ....................... . 10 
Labor Rate .................................... 10 
Maintenance Action ............................ 12 
Maintenance Rate .............................. 13 
Mean Labor Hours to Repair ..... ............. .. 13 
Mean Miles Between Maintenance Actions ........ 14 
Universal Component Code .......... ............ 14 

2.2 Data Presentation Conventions ...... ......... ......... 14 

3. EQUIPMENT DESCRIPTION ..................................... 16 

3. 1 PATCO ... .. ................... . ... . ............ . ...... 16 
3 • 2 WMAT A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 
3.3 Cornparison ........................................... 22 

4. DYNAMIC DATA ANALYSIS ........... . ... ..... . ................ 23 

4.1 Maintenance Act i ons Per 100,000 Miles of 
Revenue Service Operation ............................ 23 

4.1.l Data Extraction Description .. ................. 13 
4.1.2 Analysis ...................................... 24 

4.1.2.1 PATCO Analysis .................... ... 24 
4 .1. 2 .2 WMATA Analysis ....................... 25 

4.2 Labor Hour s Per 100,000 Miles of 
Revenue Service Operation ............................ 29 

4.2.1 Data Extraction Description ................... 29 
4.2.2 Analysis ...................................... 29 

4.2.2.1 
4.2.2.2 

PATCO Analysis ....................... 30 
WMATA Analysis ....................... 33 

V 



TABLE OF CONTENTS (cont inued ) 

Section Page 

4. 3 Reliability Statistics For Four Quarter Period 
and Maintainability Statistics For Four 
Quarter Period .....................................•. 36 

4.3.1 Data Extraction Descriptions .... ... .. . ..... . .. 36 
4.3.2 Analysis ...................................... 38 

4.3.2.1 
4.3 .2 .2 
4.3.2.3 

Trac tion Motor Assembly ........ .. . ... J9 
Power Regulation .. .. .. . ..... .. ....... 40 
Logic and Low Voltage . .. ............. 41 

4.3.3 Analysis Summary ........................... .. . 45 

4.4 Maintainability High-Driver By Defect And 
Repair Codes .............. . .......................... 48 

4.4.1 Data Extraction Descriptions .................. 48 
4.4.2 Analysis ...................................... 49 

4.5 Maintenance High-Drivers By Defect And 
Repair Codes ......................................... 50 

4.5.1 Data Extractions Descriptions ................. 50 
4 . 5 . 2 An a 1 y s i s • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 5 l 

4.5.2.1 
4.5.2.2 

Power Regulation ..................... 51 
Logic and Low Voltage Control ........ 5 1 

5. SUMMARY AND CONCLUSIONS ................................... 54 

5.1 General Discussion .................................. . 54 
5 .2 Data Analysis Summary . .. ................. . ........... 55 
5.3 Equipment Summary .. . ................................. 58 

5.3.1 
5.3.2 
5. 3. 3 

Tr act ion Motor ................................ 59 
Power Regulation .............................. 59 
Logic and Low Voltage ......................... 60 

APPENDIX A - DATA EXTRACTION NO. l 
MAINTENANCE ACTIONS ...••....•..••••••.•...... A-1 

APPENDIX B - DATA EXTRACTION NO. 2 
LABOR HOURS ••••••••••••••••••••••••••••••••• ,B-1 

APPENDIX C - DATA EXTRACTION NO. 3 
RELIABILITY STATISTICS ••.•••••..••.•..•.•.••. C-1 

APPENDIX D - DATA EXTRACTION NO. 4 
MAINTAINABILITY STATISTICS .•..••.•.......•.•. D-1 

APPENDIX E - DATA EXTRACTION NO. 5 
TRACTION MOTOR ASSEMBLY BY DEFECT CODE •••••• E-1 

vi 



Section 

TABLE OF CONTENTS (continued) 

APPENDIX F - DATA EXTRACTION NO. 6 
TRACTION MOTOR ASSEMBLY BY REPAIR CODE •• F-1 

APPENDIX G - DATA EXTRACTION NO. 7 
POWER REGULATOR BY DEFECT CODE ..•••••••• G-1 

APPENDIX H - DATA EXTRACTION NO. 8 
POWER REGULATOR BY REPAIR CODE ••••••.••• H-1 

APPENDIX I - DATA EXTRACTION NO. 9 
LOGIC AND LOW VOLTAGE BY DEFECT CODE •••• I-1 

APPENDIX J - DATA EXTRACTION NO. 10 
LOGIC AND LOW VOLTAGE BY REPAIR CODE ••.• J-1 

APPENDIX K - PROPULSION SYSTEM FUNCTIONAL 
HIERARCHY • .•.•••••.••••.•...•.•.•.••.••• K-1 

APPENDIX L - UNIVERSAL COMPONENT CODES •••.••••••.•••• L-1 

APPENDIX M - GENERIC DEFECT CODES .•..•...•..••••.•..• M-1 

APPENDIX N - GENERIC REPAIR CODES •.•••••••••••••.•••• N-1 

APPENDIX O - PATCO GENERIC PARTS LIST •..•.•••••.••••• O-1 

APPENDIX P - WMATA GENERIC PARTS LIST •••••••••••••••• P-1 

vii 



LIST OF FIGURES 

Figure 

4.1 DISTRIBUTION OF PATCO MAINTENANCE RATES 
Four Quarter Period By Major Assembly ••••••....•...•. 26 

4.2 DISTRIBUTION OF WMATA MAINTENANCE RATES 
Four Quarter Period By Major Assembly ................ 28 

4.3 DISTRIBUTION OF PATCO LABOR RATES 
Four Quarter Period By Major Assembly ..•.•••••..••..• 32 

4.4 DISTRIBUTION OF WMATA LABOR RATES 
Four Quarter Period By Major Assembly ......•.••.••••• JS 

4.5 DISTRIBUTION OF PATCO LOGIC AND LOW 
VOLTAGE MAINTENANCE RATES 
Four Quarter Period By Assembly ••........••••••••••.• 42 

4.6 DISTRIBUTION OF WMATA LOGIC AND LOW 
VOLTAGE MAINTENANCE RATES 
Four Quarter Period By Assembly •••• • .•........••..••• 43 

viii 



EXECUTIVE SUMMARY 

This Special Report 

(DB) has been prepared 

operators of the TRIP DB. 

( Number 8) of the TRIP Data Bank 

by Dynamics Research Corporation, 

The purpose of this report is to 

compare detailed maintenance (reliability and 

maintainability) information on propulsion systems in use at 

the Port Authority Transit Corporation (PATCO) and the 

Washington Metropolitan Area Transit Authority (WMATA). 

The report shows that PATCO's propulsion system is more 

reliable . PATCO's Maintenance Rate (maintenance action per 

10,000 miles) is 19% lower than WMATA's. WMATA's system, 

however, exhibits a higher level of maintainability. 

WMATA's Labor Rate (maintenance labor hour expenditures per 

10,000 miles) is 20% lower than PATCO's. The distribution 

of Labor (and Maintenance) Rates by major assembly, assembly 

etc. varies between the two authorities as shown below. 
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The TRIP Data Bank is best used in the comparison of 

data 

This 

on a uni form 

capability 

differences and 

basis, 

makes 

over time, 

possible 

between authorities. 

the highlighting of 

specific factors such as vehicle 

utilization, maintenance policies and equipme nt application 

which can influence hardware reliability and maintain­

ability. The reasons for differences in the statistics may 

be investigated further in o rder to pinpoint specific 

problem(s); develop strategies, actions to improve equipment 

reliability, maintainability, and maintenance productivity; 

and therefore, lower operating and maintenance costs. 
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SECTION 1 - INTRODUCTION AND OVERVIEW 

1.1 INTRODUCTION AND PURPOSE 

This analytical report has been produced from data 

contained in the Transit Reliability Information Program 

(TRIP) Data Bank (DB) by Dynamics Research Corporation (DRC) 

under Contract Number DTRS-57-81-C-00084. The TRIP DB is an 

automated system for the collection, storage, retrieval, 

analysis and reporting of maintenance/reliability data which 

is being generated by transit operators in the course of 

revenue service operation and equipment mainte.nance of rapid 

rail vehicles. Its development has been initiated by the 

U.S. Government to assist the transit industry in satisfying 

an acknowledged need for transit reliability information on 

a national basis. TRIP provides this assistance through the 

operation of a national reliability Data Bank. 

Review of TRIP Output Reports since June, 1979 indicate 

that the propulsion system is the transit car reliability 

high-driver, (least reliable) system throughout the 

industry. The propulsion sys tern therefore, is the 

appropriate system to choose for this analysis which has 

been performed to help demonstrate analytical capabilities 

of the TRIP DB. Since the Port Authority Transit 

Corporation (PATCO) and the Washington Metropolitan Area 

Transit Authority (WMATA) are the two participating transit 

authorities for which there is some maintainability data 

(labor hours by maintenance action) on the data base, this 
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reliability/ productivity analysis is restricted to these two 

authorities. 

***NOTICE*** 

The information in this document has been obtained 

from data voluntarily submitted to the TRIP Data 

Bank by the Port Authority Transit Corporation and 

the Washington Metropolitan Area Transit 

Authority. This data has not been verified for 

completeness or accuracy. 

Ope rating 

maintenance 

requirements 

procedures, 

and 

and 

environments, 

other factors 

contribute to variations in equipment repair and 

replacement rates. Any comparison of repair or 

replacement rates for specific types of equipment 

must consider the effects of these factors on the 

data reported herein. 

This notice should accompany any subsequent use or 

reproduction of the information contained in this 

document. 

* * * * * * * * * * 

l. 2 SCOPE 

The data used for this report covers a one year period 

from April 1, 1982 through March 31, 1983. This period was 

chosen because prior to April 1982, PATCO labor hours 

associated with duplicate records resulting from different 
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employee numbers were not captured. Duplicate records arise 

because a separate record is created by PATCO for each 

employee who works on a specific job and for each unique 

date associated with a given job number. Effective in April 

1982, the PATCO Data Extraction Program was modified so that 

while records are automatically being checked for 

duplicates, a running total of the labor hours expended on 

each inspection and repair job is kept, with the total being 

included in the final record that is written for data base 

input. 

Ten separate dynamic data extractions, which are 

discussed in detail in Section 4, were made for this report. 

The vehicle fleets from which the statistics in the data 

extractions are derived are: 

• PATCO: All cars - 121 Cars: 

Singles: 25 Cars; 

Old Pairs: 50 Cars; 

New Pai rs: 4 6 Ca rs. 

• WMATA: All ROHR Pairs - 300 Cars. 

The ten data extractions are: 

(NOTE: See Section 2 for a complete list of definitions and 

terms used throughout this report.) 

1. Maintenance Actions per 100,000 Miles of Revenue 

Service Operation: 
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For each authority, quarterly statistics and the four 

quarterly period total statistics are given f o r: 

• Mileage 

• Maintenance Actions at the third (of four) level 

of Generic Part Number (GPN) Indenture 

• Maintenance Rate at the third level of GPN 

Indenture. 

2. Labor Hours per 100,000 Miles of Revenue Service 

Operation: 

For each authority, quarterly statistics and the four 

quarter periods total statistics are given for: 

• Mileage 

• Labor Hours at the third level of GPN Indenture 

• Labor Rates at the third level of GPN Indenture. 

3. Reliability Statistics for the Four Quarter Period 

Based on 10,000 Miles of Revenue Service Operation: 

For the reliability and maintainability (R&M) high­

drivers identified via data extraction numbers 2 & 3, 

the following reliability statistics are given for each 

authority by the full GPN (fourth level of indenture), 

and Universal Component Code (UCC) associated with each 

GPN: 

• Maintenance Actions 

• Maintenance Rates 

• Mean Miles Between Maintenance Actions (MMBMA). 
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4. Maintainability Statistics for the Four Quarter Period 

Based on 10,000 Miles of Revenue Service Operation: 

For the R&M high-drivers identified via data extraction 

nos. 2 & 3 (same as in no. 4), the following maintain­

ability statistics (indicies of productivity) are given 

for each authority by the full GPN, and UCC associated 

with each GPN: 

• Labor Hours 

• Labor Rates 

• Mean Labor Hours to Repair (MLHTR) 

• Labor Hour Repair Rate (1/MLHTR). 

5. Maintainability High-Driver by Defect Code: 

For the Major Assembly identified as the least 

maintainable for both PATCO and WMATA (Traction Motor 

Assembly), the following R&M statistics are given for 

the four quarter period for each authority by the full 

GPN, UCC and Generic Defect Code associated with each 

GPN/UCC combination. 

• Maintenance Actions 

• Maintenance Rates 

• Labor Hours 

• Labor Rate s 

• Mean Labor Hours to Repair. 
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6. Maintainability High Driver By Repair Code: 

Same as data extraction no. 6 except the Generic Repair 

Code replaces the Generic Defect Code as the tertiary 

search key. 

7. PATCO Maintenance High-Driver By Defect Code: 

Same as data extraction no. 5 except the statistics are 

presented for the Power Regulation Major Assembly. 

8. PATCO Maintenance High-Driver By Repair Code: 

Same as data extraction no. 6 except the statistics are 

presented for the Power Regulation Major Assembly. 

9. WMATA Maintenance High-Driver By Defect Code: 

Same as data extraction nos. 5 & 7 except for WMATA's 

instead of PATCO's Major Assembly R&M high-driver 

(Logic and Low Voltage). 

10. WMATA Maintenance High-Driver By Repair Code: 

Same as data extraction nos. 6 & 8 except for WMATA's 

instead of PATCO's Major Assembly R&M high-driver 

(Logic and Low Voltage). 

One additional data extract ion was anticipated during 

the analysis description formulation for the Contract 

Statement of Work. This was the identification of labor 

expenditures on unscheduled versus scheduled maintenance. 

Because TRIP is not presently monitoring all vehicle 
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systems, the Data Bank does not contain total vehicle 

unscheduled maintenance labor hours. A comparison of labor 

hour expenditures for scheduled maintenance versus a subset 

of the total unscheduled maintenance labor hours would not 

be meaningful. In addition, TRIP monitors only the fact 

that a scheduled maintenance function was performed and 

captures the total labor hours for the inspection (PATCO & 

WMATA). The capability does not exist to extract scheduled 

maintenance labor hour expenditures for any given vehicle 

system separately. A comparison of labor expenditures on 

unscheduled versus scheduled maintenance for just the 

propulsion system is there fore not possible. For these 

reasons th is data extract ion was not performed. Al 1 the 

above described data extractions are presented and discussed 

in Section 4 of this report. 

Section 2 contains a complete list of definitions and 

terms used throughout the report. Section 3 presents a 

description of the propulsion system being analyzed at each 

authority and the environment in which the cars are 

operated. Section 5 presents conclusions that may be drawn 

from the data analyses. 
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SECTION 2 - DEFINITIONS AND DATA 

PRESENTATION CONVENTIONS 

The following is a summary of definitions, terms and 

data presentation conventions used throughout this report. 

2.1 DEFINITIONS AND TERMS 

The terms are presented in order alphabetically in the 

following subsections. 

2.1.1 Generic Defect Code 

The Generic Defect Code is a standard 4-character 

"number" used in the TRIP Data Bank to represent transit 

authority defect codes of equivalent definition. Defect 

codes describe equipment failures or de feet s. They are 

presented as Appendix M. 

2.1.2 Generic Part Number 

The Generic Part Number (GPN) is a standard, 6-

character "number" used in the TRIP Data Bank to represent 

components of equivalent function, regardless of the 

specific part number used by the transit authority to 

identify a component. The GPN contains four levels of 

indenture (LOI) as follows: 
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A E B C 02 

L L_Assembly ( 4th 

Major Assembly (3rd LOI) 

---Sub-System(2nd LOI) 

'---System (1st LOI) 

--vehicle Type 

In the above example, 

Aflfl~~fl = Rapid Rail Vehicle 

AE~flflfl = Propulsion System 

AEB~fl!l = Tractive Effort Controller 

AEBC~$,J = High Voltage Switchgear 

AEBCJJ 2 = Field (Contactor) 

LOI) 

The canplete GPN hierarchical listing 

propulsion system is shown in Appendix K. 

2.1.3 Generic Repair Code 

for the 

The Generic Repair Code is a standard, 4-character 

"number" used in the TRIP Data Bank to represent transit 

authority repair codes of equivalent definition. Repair 

codes describe the actions taken to correct known defects or 

to treat observed symptoms. They are presented as Appendix 

N. 
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2.1.4 Labor Hour Repair Rate 

The Labor Hour Repair Rate (LHRR) is a number 

expressing how many vehicle Maintenance Actions attributed 

to a given item are completed in an hour. If the LHRR is 

2.0 for a given item, then the Mean Labor Hours to Repair 

(MLHTR - see 2.1.8) is 0.5. These two terms are the 

reciprocals of each other. 

2.1.5 Labor Rate 

The Labor Rate (LRATE) is a number expressing how many 

maintenance labor hours are expended over a given amount of 

revenue service miles. Labor Rates are computed on 

different bases within this report. The first grouping is 

"Labor Hours per 100,000 Miles of Revenue Service 

Operation", by quarter and 4 quarter period or 

Total Labor Hours per Given Time Period x 100,000 

Mileage for the given time period. 

The second grouping is "Labor Hours per 10,000 Miles of 

Revenue Service Operation", by 4 quarter period, or 

Total Labor Hours per 4 Quarter Period x 10,000 

4 Quarter Period Mileage 

Quarterly mileages used in the calculations are shown 

below. These figures were obtained from the 

utilization data submitted to the TRIP Data Bank by 

PATCO and WMATA. The quarterly average number of cars 
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operated in revenue service by each authority is also 

given. 

AVE. NO. OF 

QUARTER MILEAGE CARS OPERATED 

PATCO WMATA PATCO WMATA 

2Q8 2 1,001,157 4,165,366 120 29 9 

3Q8 2 964,911 4,165,638 118 297 

4Q8 2 1,014,728 4,206,663 109 299 

10 83 1,007,152 3,997,136 109 294 

TOTAL PE RIOD 3,987,948 16,534,803 114 29 7 

When labor hours, instead of elapsed time, is used as 

the basis f o r expressions o f maintainability the following 

t hree indicies of productivity are equivalent measures: 

Labo r Rate; Maintenance Support Index (MSI); and Maintenance 

Lo ad Facto r ( MLF) • The MS I is a measure of the average 

maintenance support required to maintain a system expressed 

in terms of labor hours per 10,000 miles/ hours of revenue 

service operation. Its equivalency to the labo r rate, 

defined above, is self evident. The classical definition of 

a MLF is a measure reflecting the repair load experienced in 

mainta i ning a vehicle/ component and is determined by 

multiplying the vehicle/ component's failure rate and Mean 

Time To Repair ( MTTR). In this report failure rates are 

expressed as MRATE (see Sec. 2.1.7). The labor rate 

e quivalent to MTTR is the MLHTR (see Sec. 2.1.8). A 

Mai ntenance Labo r Hour Load Factor (MLHLF) is therefore 

expressed as: 
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MLHLF = MRATE X MLHTR 

= MACT 

MILES 

X LHRS 

MACT 

= LHRS 

MILES 

= LRATE = MSI. 

2.1.6 Maintenance Action 

TRIP monitors primary (vehicular) maintenance i.e., 

maintenance on the vehicle to return it to revenue 

service. TRIP does not monitor secondary maintenance, i.e, 

off-the-vehicle shop maintenance to repair failed 

components. 

A Maintenance Action (MACT), in its first definition, 

is the number of times that a vehicle is brought into a shop 

for maintenance (over a specified period) as determined by a 

physical count of the number of unique maintenance dates 

contained in the set of maintenance records for each 

vehicle. Since this Special Report pertains to only the 

Propulsion System, the set of maintenance records used to 

estimate the number of maintenance actions contains only 

those records whose Generic Part Number (GPN) begins with 

"AE". 

A second definition of "maintenance action" is used 

herein to describe the unique combination of Car Number, 

Maintenance Date, GPN (or any of its four levels of 

indenture), Universal Component Code ( UCC), and/ or Generic 

Repair or Defect Code. As the number or detail of elements 

is increased, the number of unique combinations of elements 

within the set of maintenance records also increases. For 

example, the four quarter period data for PATCO contains 328 
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unique combinations of Car Number and Maintenance Data for 

GPN = "AEBB00". Adding UCC to the search for unique combin­

ations raises the count to 332, and adding Generic Defect 

Code raises the count to 333. For this period there are 335 

PATCO maintenance records. 

2.1.7 Maintenance Rate 

The Maintenance Rate (MRATE) is a number expressing how 

many Maintenance Actions occur during a given amount of 

revenue service miles. As with the Labor Rates, Maintenance 

Rates are computed o n different bases within this report. 

The first grouping is "Maintenance Actions per 100,000 Miles 

of Revenue Service Operation", by quarter and 4 quarter 

period, or 

No. Maintenance Actions per Quarter Period X 100,000 

Mileage per Period 

The second grouping is "Maintenance Actions per 10,000 

Miles of Revenue service Operations", by 4 quarter period, 

or 

No. Maintenance Actions per 4 Quarter Period x 10,000 

4 Quarter Period Mileage 

2.1.8 Mean Labor Hours to Repair 

_T_h_e __ M_e_a_n_L_a_b_o_r __ H_o_u_r_s __ t_o __ R_e_.,p~a_i_r ( MLHTR) is a nurnbe r 

expressing the mean number of labor hours experienced in 

effecting a given vehicle repair (maintenance) action. 
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MLHTR is computed by dividing Labor Hours by Maintenance 

Actions. It is the reciprocal of the Labor Hour Repair Rate 

(see Sec. 2.1.4). So, if the MLHTR is 2.0 (2 labor hours to 

accomplish the vehicle repair), then the LHRR is 0.5. 

2.1.9 Mean Miles Between Maintenance Actions 

Mean Miles Between Maintenance Actions (MMBMA) is the 

reciprocal of the MRATE, expressing the utilization of a 

vehicle, component, etc., in terms of revenue service miles 

(10,000 or 100,000 in this report) between Maintenance 

Actions on the vehicle, component. 

2.1.10 Universal Component Code 

The Universal Component Code (UCC) is a standard, 2-

character "number" used in the TRIP Data Bank to identify 

the specific component or assembly which has been 

functionally identified by the GPN. For example, the UCC 

"6S" means "contactor". Combining this UCC with the example 

GPN (see Section 2.1.2) thus identifies the "Field [Shunt] 

Contactor". Other components of the contactor are 

identified by different UCCs in combination with the same 

GPN. The UCCs are presented as Appendix L. 

2.2 DATA PRESENTATION CONVENTIONS 

The following data presentation conventions are used 

for the data extraction exhibits (Appendix A through J). 
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• "--": value exactly equals zero 

• "~L ~": for data 

through 8, where 

decimal place, 

extraction nos. 1 & 2 and 5 

the data is presented to one 

zero< "i.J" < ~.Jl. 

• "~.,~": for data extraction nos. 3 & 4, where the 

data is presented to two decimal places, 

• "******": MMBMA value exceeds 999.99. Since this 

appears where the mileage basis is 10,000 miles it 

actually means the value exceeds 9,999,900. 

• "----": value is not applicable or 

indeterminate. For example where MACT, and 

there fore MRATE and LRATE, equals zero, MLHTR is 

not applicable, and MMBMA and LHRR is indeter­

minate. 
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SECTION 3 - EQUIPMENT DESCRIPTION 

Th is sect ion prov ides background information on the 

equipment being analyzed and the environment in which it is 

operated. The propulsion equipment operated at each 

authority is presented separately in the following sections. 

Table 3.1 contains static reference data on PATCO's and 

WMATA's propulsion equipment and on the environment in which 

it is operated. This data can be useful in interpreting any 

conclusions drawn from the dynamic data analyses. 

3.1 PATCO 

The PATCO fleet from which the data contained in this 

report is derived consists of three series of cars ( see 

Section 1.2). The 25 single unit cars and 50 married pairs 

("old pairs") were built by the BUDD Co. They were put into 

revenue service in 1969. The single unit cars carry an APTA 

Type-of-Car Code of N signifying double-ended 

connections. The 50 married pairs are Type 

powered MU 

H - single-

ended; powered; one unit of a semi-permanently coupled 

"married pair". The third series of 46 cars ("new pairs") , 

built by Vickers Canada Inc. , are also Type H and were put 

into service in 1980. These "new pairs" are of the same 

basic design as the "old pairs". 

All cars are equipped with General Electric Company's 

Static Cam 

u til izi ng 

Magnetic 

the model 

(SCM) IV 

17KM52Al 

16 

switched resistor 

controller. 

control, 

The KM52 



TABLE 3-1. STATIC REFERENCE DATA 

Average Passenger Station Spacing3 

Maximum Line Voltagel 

Minimum Line Voltagel 

Nominal Line Voltagel 

Maximum Consist Lengthl 

Minimum Consist Lengthl 

Average Daily Passenger Volume (1983)1 

Annual Passenger Volume (1983)1 

Maximum Operating Speed4 

Balancing Speed4 

Average Running Speeds 

Acceleration Rate4 

PATCO 

1.18 miles 

780 voe 
650 voe 
750 voe 

6 

1 

40,000 

10,671,000 

75 mph 

87 mph 

39 mph 

3.0 mphps 

WMATA 

0. 94 miles 

860 voe 
430 voe 
100 voe 

8 

2 

317,276 

270 , 000,000 

75 mph 

72 mph 

35 mph 

3.0 mphps 

Braking rate - Service Min. / Max.4 

Maximum Braking Rate - Emergency4 

1. 0/ 3. 0 mphps 

>3. O mphps 

0 . 75/ 3.0 mphps 

Maximum Jerk Rate 

AWo Car Weight (Empty) 4 

AW1 Car Weight (Seated)l 

AW2 Car Weight (Seated & 

AW3 Car Weight (Crush) 1 

Starting Current Draw per 

Current at Full Speed per 

Standing) 1 

Car 1 

Carl 

3 . O mph/ s2 

79,500 lbs6 74,800 

91,900 lbs6 87,200 

98,875 lbs6 94,175 

104,725 lbs6 105,025 

1200 amps 

1000 amps 

lbs7 

lbs7 

lbs7 

lbs7 

Motor Rating4 140hp COOv 
rpj 1850 

Maximum Motor Speed 4600 rpm 

Maintenance Employees per Vehicle3 0.92 

1 Provided by each respective Authority 

2 Does not include newly opened yellow line 

3 From Urban Rail in America, Pushkarev, 1982. 

3 . 2 mphps 

1. 84 mph/ s2 

73,50{) lbs 

85,650 lbs 

99,750 lbs 

106 , 550 lbs 

940 amps 

600 amps 

175hp (3 25v 

2450 

5400 rpm 

1.13 

4 From Roster of North American Rail Transit Cards, APTA, July 1980. 

5 From Railway Age, September 28, 1982 p. 49. 

6 Single (double-ended) Cars 

7 Married Pair Cars 

17 

rpm) 



controller is a pilot motor-driven, revolving-cam, 

electrical switching device which responds to the Automatic 

Train Control (ATC) System or the train operator via the 

master controller to control train acceleration, braking and 

direction. The KM52 controller has twenty-five switch 

positions to control motor power switching for series, 

series-parallel, 

principal parts 

operated pilot 

camshafts, notch 

coast and braking operations. The 

voltage of the controller include a low 

motor, a 

interlock, 

reduct ion gear case, three 

modular reverser and circuit 

breaker and modular contact units for power and control. 

In operation, the pilot motor rotates the three 

camshafts through the gear case. The two smaller camshafts 

operate low voltage contact uni ts. The larger camshaft 

operates high voltage contact units. As the camshafts 

revolve, the contact units open and close the low and high 

voltage circuits in a preset sequence. The controller has a 

notch interlock which assures that the controller, once 

started by a run signal, wi 11 run to the next notch. The 

interlock does not start or stop the pilot motor. 

The circuit breaker is a modular contact unit incorpor­

ated - on the main cam controller, unlike many other control 

systems where it is a separate unit. The breaker is 

operated by the motion of the camshaft in normal operation. 

It is equipped with an overload trip device. 

Reversing direction is performed by a modular unit, 

mounted on the camshaft frame and actuated by a combination 

of camshaft and contact movement. The contacts reverse the 

motor fields to achieve a change in direction of the car. 
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Additional con tac tors hand le port ions of fun ct ions such as 

dynamic brake set-up and series-parallel change over. 

The master controller is a two-handle unit consisting 

of a power handle incorporating a "dead man" feature, and a 

reversing handle. Each handle operates a small camshaft 

with a number of roller operated, normally closed, modular 

switches along its shaft. The power camshaft also operates 

two potentiometers which give rate requested commands to 

the vehicle's main cam controller. 

PATCO cars are equipped with GE1255Al and A2 motors 

which are rated at 140 HP with 300 volts at 1850 RPM with a 

maximum of 4600 RPM. The general classification of the 

motor is a four pole, series-wound, commutating-pole, self­

ventilated, direct current motor. The motor is equipped 

with grease-lubricated ball bearings at the commutator end 

and grease-lubricated roller bearings at the pinion end. 

The leads are connected to the car body by G. E. modular 

motor lead couplers. Each motor drives the adjacent axle 

through a GE type GA56 double reduction parallel drive gear 

unit with helical gears with a 6.21 to 1 gear ratio. 

3.2 WMATA 

The fleet from which the WMATA data contained in this 

report is derived, is the 300 "married pairs" (Car Type H), 

built by Rohr. The cars went into revenue service operation 

in 1976. They are equipped with Westinghouse Electric 

Corporation's switched resistor air-operated cam type 

control. The cam controller responds to both traction and 

dynamic braking commands from the ATC System or from the 
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train operator via the master controller. These commands 
are carried on trainline wires to the Package Unit (motor 

control unit) 

the traction 

resistors. 

which controls the amount of current fed to 

motors through the main power and braking 

The Package Unit consists of two air operated double­

ended cam controllers. One is the power cam controller 

( PCC) and the other for dynamic braking is the brake cam 

controller (BKCC). Each consists of an air cylinder 

assembly which drives a camshaft through a rack and pinion 

to operate the high voltage cam switches and their low 

voltage interlocks. The air cylinders which operate the cam 

controllers are operated by magnet valves, which are, in 

turn controlled by the limit relay system and logic 

circuits. 

The limit relay system is the heart of the acceleration 

and dynamic brake control function, the decision-making part 

of which is the logic cradle. The basic fun ct ion of the 

limit relay system is to maintain the desired car acceler­

ation and braking currents in response to request signals 

from the master controller or the ATC system. In addition 

to controlling the PCC and BKCC, the limit relay system also 

controls the field shunt contactors through the logic 

cradle. 

The limit relay system receives commands in the form of 

four-bit binary coded logic trainline wire signals from the 

master controller or ATC system. It decodes these commands 

into propulsion system current levels. These signals are 

processed by the logic cradle and connected to either the 

propulsion or braking systems. Traction motor currents are 
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controlled by the operation of the PCC and BKCC switches. 

Motor current values from the transducers (current sensing 

trans formers) are compared with the trainli ne rate value 

requested at the master controller or ATC and a difference 

signal is developed which then drives the PCC, BKCC and 

field contactors. 

The Package Unit also contains a number of magnetically 

operated contactors which control series and paralleled 

changing, field shunting, dynamic braking and other 

features. In addition to the two cam controllers in the 

Package Unit, each car contains an air-operated line switch 

unit with two air piston operated line contactors. Each 

contactor is closed by air pressure controlled by a magnet 

valve, and rapidly opened by spring pressure. 

Reversing is accomplished by an air cylinder operated 

reverser cylinder controlled by two magnet valves, one to 

turn the cylinder to the forward position and one to reverse 

the direction of travel. Series-parallel switching and 

power-brake circuit changeover are performed by air operated 

single-ended rocker-cam switches with sliding cam 

interlocks. 

The master controller consists of a single handle unit 

incorporating a "dead man" feature. Reversing is controlled 

by a 12 position rotary switch called a mode selection 

switch. The power handle operates a camshaft with two rows 

of normally closed, roller operated cam switches along its 

shaft. 

WMATA's cars are equipped with Westinghouse type 14628 

motors which are rated at 175 HP with 325 volts at 2450 RPM, 
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with a maximum of 5400 RPM. The basic design is similar to 

PATCO's GE motors. The general motor classification is also 

a four pole, series-wound, commutating-pole, self-venti­

lating, direct current motor. As with PATCO, each motor is 

equipped with grease-lubricated bearings, with ball bearings 

at the commutator end and roller bearings at the pinion 

end. WMATA' s leads, however, are connected to the car body 

by bolted leads protected by insulated cleat blocks and 

neoprene tubes. Each motor drives the adjacent axle through 

a Westinghouse WRSOO double reduction drive gear unit with 

helical gears with a 5.54 to 1 gear ratio. 

3. 3 COMPARISON 

The major difference between the PATCO and WMATA 

propulsion systems is the design and method of operation of 

the cam control system. The WMATA camshafts are operated by 

separate rack and pinion air engines controlled by magnet 

valves. The PATCO camshafts are turned by a pilot motor 

turning three camshafts through a gearbox. WMATA has a 

separate air operated reverser and a separate air operated 

line switch while the PATCO circuit breaker and reverser are 

incorporated into the cam controller. 
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SECTION 4 - DYNAMIC DATA ANALYSIS 

As stated in Section 1. 2, ten separate dynamic data 

extractions were made for this report. 

in the following sections. 

They are discussed 

4.1 MAINTENANCE ACTIONS PER 100,000 MILES OF REVENUE 

SERVICE OPERATION. 

4.1.l Data Extraction Description 

This data extraction (No. l), displayed as Appendix A, 

was made to determine the reliability high-drivers for each 

authority. Quarterly statistics and four quarter period 

total statistics for each authority are given for: 

• Utilization (period revenue service mileage): 

• Maintenance Actions (counts): 

• Maintenance Rates (MACTS/100,000 miles). 

The extraction was made at the 3rd LOI (Major Assembly) 

of the GPN. The complete GPN hierarchical listing for the 

propulsion system is shown in Appendix K. For this data 

extraction, only those GPNs are displayed for which there 

are MACT counts for PATCO or WMATA or both. If there were 

no counts against a particular GPN for both authorities, the 

GPN is not dis played. Propulsion System total statistics 

are also provided as are verbal descriptions of the GPNs. 
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4.1.2 Analysis 

The system total MRATEs show that, using this statistic 

as a measure of reliability, PATCO's Propulsion System is 

slightly more reliable than WMATA's. PATCO' s Propulsion 
System, for all cars 

gated, has an MRATE of 

WMATA Is (ROHR cars), 

for the four quarter period invest i-

31. 7 (MACTs per 100,000 miles), while 

is 39.3. This ranking is true for 

three of the four quarters investigated. The fourth quarter 

1983 (Oct., Nov., Dec.) is the only quarter where WMATA has 

a lower MRATE. 

the 

The statistics for the individual GPNs clearly 

Major Assemblies of reliability high-driver 

They are 

shows 

the 
Propulsion 

subsections. 

System. discussed in the following 

4.1.2.1 PATCO Analysis 

For PATCO, three of the four high-driver Major 
Assemblies are within the Subsystem Tractive Effort 

Controller (GPN - AEB) • The fourth is within the Subsystem 

- Traction Motor Assembly (GPN - AED). PATCO' s reliability 

high-driver Major Assemblies, measured by maintenance action 

counts and maintenance rates, are (in descending order): 

• AEBD - Power Regulation 

• AEBB - Logic and Low Voltage 

• AED0 - Traction Motor Assembly 

• AEBC - High Voltage Switch Gear 
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This ranking holds for the four quarter total and for 

three of the four quarters. Only during the second quarter 

1982 does AEBC slightly outrank AED0. There is, therefore, 

no seasonal variation as to what the reliability high­

drivers are and virtually no variation as to their relative 

ranking by season. Figure 4 .1 displays the Four Quarter 

Period distribution of Maintenance Rates by Major Assembly 

for PATCO. The Power Regulation Major Assembly within the 

Tractive Effort Controller Subsystem is the reliability 

high-driver of PATCO's Propulsion System, accounting for 

52.8% of all Major Assembly MACTs. 

4.1.2.2 WMATA Analysis 

In addition to the above four Major Assemblies, GPN 

AEBO - Tractive Effort Controller appears as a reliability 

high-driver for WMATA. The five WMATA reliability high­

driver Major Assemblies, displayed in the data extraction 

presented as Appendix A, are essentially equivalent to the 

four displayed for PATCO. PATCO does not show any MACT 

counts against GPN AEB0-Tractive Effort Controller. This is 

due to the relative complexities of PATCO's and WMATA's part 

number schemes. PATCO has 515 part numbers identifying the 

parts of their propulsion system versus 91 part numbers for 

WMATA. (The Generic Part Lists, cross-referencing Property 

Part Numbers to TRIP Generic Part Numbers are presented as 

Appendices o and P for PATCO and WMATA respectively). 

PATCO's part numbering system is, therefore, more detailed 

i.e., there is a lower degree of parts grouping. Because of 

PATCO's higher level of specificity in identifying parts, 

the MACTs against GPN AEB0 showing for WMATA are actually 

included in the other AEB GPNs for PATCO i.e., in other 
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Major Assembly designations of the Tractive Effort 

Controller instead of against the Tractive Effort Controller 

itself. This phenomenon does not hamper the validity of 

this overall analysis because data extraction nos. 3 through 

8 (see Section 1. 2) include the UCC as an additional data 

extraction search key, so actual components are addressed. 

As with PATCO, the only Major Assembly reliability 

high-driver not in the Tractive Effort Controller Subsystem 

is the Traction Motor Assembly. Although the same Major 

Assemblies appear for both authorities as the reliability 

high-drivers, the ranking of the Major Assemblies by 

Maintenance Rates differ between WMATA and PATCO. For WMATA 

the ranking is as follows (in desc~nding order): 

• AEBB - Logic and Low Voltage (2nd for PATCO) 

• AEBC - High Voltage Switch Gear (4th for PATCO) 

• AEB0 - Tractive Effort Controller (not displayed 

for PATCO) 

• AED0 - Traction Motor Assembly (3rd for PATCO) 

• AEBD - Power Regulation (1st for PATCO) 

Th is ranking holds for the four quarter total and for 

three of the four quarters. Only during the first quarter 

1983 does AED0 s 1 igh tly outrank AEB0. As with PATCO there 

is no seasonal variation as to what the re li ability high­

drive rs are and virtually no variation as to their relative 

ranking by season. Figure 4. 2 displays the Four Quarter 

Period distribution of Maintenance Rates by Major Assembly 

for WMATA. The Logic and Low Voltage Major Assembly within 

the Tractive Effort Controller Subsystem is the reliability 

high-driver of WMATA's Propulsion System, accounting for 

31.5% of all Major Assembly MACTs. 
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4.2 LABOR HOURS PER 100,000 MILES OF REVENUE SERVICE 

OPERATION 

4.2.1 Data Extraction Descrietion 

This data extraction (No. 2), displayed as Appendix B, 

is the companion to data extraction no. 1. It was made to 

determine the Labor Hour high-ctr ivers for each authority. 

Quarterly statistics and four quarter period total 

statistics for each authority are given for: 

• Utilization 

• Labor Hours (counts) 

• Labor Rates (Labor Hours/100,000 miles) . 

As with data extraction No. 1, this data extraction was 

made at the 3rd LOI (Major Assembly) of the GPN for the same 

GPNs displayed in data extraction No. 1. Propulsion System 

total statistics are also provided in this data extraction 

as are verbal descriptions of the GPNs. 

4. 2.2 Analysis 

The system total LRATES indicate that, using this 

statistic 

Propulsion 

as a 

System 

measure 

exhibits 

of maintainability, WMATA's 

a slightly higher level of 

maintainability than PATCO's. WMATA 1 s Propulsion System for 

the four quarter period has an LRATE of 150.4 (Labor Hours 

per 100,000 miles) while PATCO's is 188.B. This is true for 

three of the four quarters investigated. The second quarter 

1982 (Apr., May, June) is the only quarter where PATCO has a 

lower LRATE. 
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WMATA's overall lower LRATE, when taken with its 

overall higher MRATE (see Section 4.1.2) would seem to 

indicate a higher level of equipment ma i ntainability and/or 

maintenance personnel productivity for WMATA. It must be 

noted however, that although the statistics indicate such a 

conclusion, caution should be exercised in drawing concrete 

conclusions because no information is presented regarding 

vehicle design; the maintenance policies and practices, and 

repair facilities and equipment of each authority, which 

could influence the LRATEs. 

The statistics for the individual GPNs clearly show the 

Labor Hour high-driver Major Assemblies of the Propulsion 

System for each authority, within which the maintenance 

policies and practices would be a constant. 

4.2.2.l PATCO Analysis 

As expected, the same Major Assemblies are the 

maintenance Labor Hour high-drivers as are the re l iability 

high-drivers. The rankings, however, differ. In descending 

order by LRATE, the Major Assemblies are: 

• AEBD - Power Regulation 

• AEDO - Traction Motor Assembly 

• AEBB - Logic and Low Voltage 

• AEBC - High Voltage Switch Gear 

This ranking holds for all four quarters. There is 

therefore, no seasonal variation as to the Labor Hour high­

drivers, and also as to their relative ranking by season. 

Figure 4.3 displays the Four Quarter Period distribution of 

30 



Labor Rates by Major Assembly for PATCO. The Power 

Regulation Major Assembly is the Labor Hour high-driver of 

PATCO 's Propulsion System, accounting for 50.9% o f all Major 

Assembly Labor Hours. 

The following is a summary of data extraction nos. 1 & 

2 for PATCO: 

• Power Regulation ranks first in both Labor Hour 

expenditures and Maintenance Actions, accounting 

for 50.9% of Labor Hours and 52.8% of Maintenance 

Act ions • 

• The Traction Motor Assembly ranks second in Labor 

expenditures and third in Maintenance Actions, 

accounting for 24.8% of Labor Hours and 12.5% of 

Maintenance Actions. 

• Logic and Low Voltage ranks third in Labor Hour 

expenditures and second in Maintenance Actions, 

accounting for 19.4% of Labor Hours and 25.9% of 

Maintenance Actions. 

• High Voltage Switch Gear ranks last (of the high­

drivers) in both, accounting for 3.6% of Labor 

Hours and 7.1% of Maintenance Actions. 

• Other Major Assemblies, in total, account for 1.3% 

of Labor Hours and 1.7% of Maintenance Actions. 

The 

Assembly 

above statistics indicate 

high-drivers, Logic and Low 
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maintainable, while the Traction Motor Assembly is the 

least. This conclusion is drawn from the lower Labor Hour 

ranking coupled with the higher Maintenance Action ranking 

for Logic and Low Voltage ( vice versa for Traction Motor 

Assembly). 

Power Regulation, which demonstrated the highest MRATE 

and LRATE, is the maintenance high-driver Major Assembly for 

PATCO. 

4.2.2.2 WMATA Analysis 

As the PATCO analysis revealed, the same Major 

Assemblies are both the maintenance Labor Hour and the 

reliability high-drivers. As with PATCO, the rankings 

differ. The Four Quarter Period ranking of the 

maintainability high-driver Major Assemblies are (in 

descending order by LRATE): 

• AEBB - Logic and Low Voltage (3rd for PATCO) 

• AEBC - High Voltage Switch Gear (4th for PATCO) 

• AED0 - Traction Motor Assembly (2nd for PATCO) 

• AEB0 - Tractive Effort Controller (not displayed 

for PATCO) 

• AEBD - Power Regulation (1st for PATCO) 

In contrast to PATCO, WMATA's ranking is not the same 

Labor Hour expenditures, by 

therefore, slightly more 

However, there is a high 

showing little seasonal 

for any of the four quarters. 

Major Assembly, for WMATA are, 

variable than those for PATCO. 

level of consistency for WMATA 
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variations. AEBB and AEBC for instance, rank first for all 

four quarters. The other Major Assemblies exhibit some 

seasonal variation regarding Labor Hour expenditures while 

there was almost no seasonal variation regarding Maintenance 

Act ions. Analysis of the sta ti st ics by themselves cannot 

account for the slight seasonal variation in Labor Hour 

expenditures by Major Assembly for WMATA. An investigation 

of the maintenance function (policies and practices) would 

be needed to explain the variation. 

Figure 4.4 displays the Four Quarter Period 

distribution of Labor Rates by Major Assembly for WMATA. 

The Logic and Low Voltage Major Assembly is the Labor Hour 

high-driver of WMATA's Propulsion System, accounting for 

31.0% of all Major Assembly Labor Hours. 

The following is a summary of data extraction nos. 1 & 

2 for WMATA: 

• Logic and Low Voltage ranks first in both Labor 

Hour expenditures and Maintenance Actions, 

accounting for 31.0% of Labor Hours and 31.5% of 

Maintenance Actions, 

• High Voltage Switch Gear ranks second in both, 

accounting for 27.4% of Labor Hours and 25.8% of 

Maintenance Actions. 

• The Tract ion Motor Assembly ranks third in Labor 

Hour expenditures and fourth in Maintenance 

Act ions, accounting for 13. 8 % of Labor Hours and 

12.8% of Maintenance Actions. 
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• The Tractive Effort Controller ranks fourth in 

Labor Hour expenditures and third in Maintenance 

Actions, accounting for 11. 7% of Labor Hours and 

15.9% of Maintenance Actions 

• Power Regulation ranks last (of the high-drivers) 

in both, accounting for 11.6% of Labor Hours and 

7.7% of Maintenance Actions 

• Other Major Assemblies in total account for 4.5% 

of Labor Hours and 6.3% of Maintenance Actions. 

Although the percentage differences are not as extreme 

in comparison with PATCO, the Traction Motor Assembly 

appears to be the least maintainable Major Assembly for 

WMATA as it is for PATCO. This conclusion is drawn from the 

higher Labor Hour 

ranking. 

ranking over the Maintenance Action 

Logic and Low Voltage, which demonstrated the highest 

MRATE and LRATE, is the maintenance high-driver Major 

Assembly for WMATA. 

4.3 RELIABILITY STATISTICS FOR FOUR QUARTER PERIOD AND 

MAINTAINABILITY STATISTICS FOR FOUR QUARTER PERIOD 

4.3.1 Data Extraction Descriptions 

These data extractions (nos. 3 & 4), displayed as 

Appendices C & D, were made to provide greater detailed 

statistics on the high-driver Major Assemblies i dentified 
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vi a data extract ion nos. 1 & 2. 

these two 

variation, 

extractions 

extractions 

exhibit 

3 & 

Because the statistics of 

virtually no seasonal 

(and all subsequent 4 

extractions) are made for the four quarter period only. 

Data extraction no. 3 presents four quarter period 

total statistics for: 

• Utilization (period revenue service mileage) 

• Maintenance Actions (counts) 

• Maintenance Rates (MACTs/10,000 miles) 

• Mean Miles Between Maintenance Actions (10,000 

mile basis) 

Data extraction no. 4 presents four quarter period 

total statistics for: 

• Utilization 

• Labor Hours (counts) 

• Labor Rate (Labor Hours/ 10,000 miles) 

• Mean Labor Hours to Repair 

• Labor Hour Repair Rate 

Where data extraction nos. 1 & 2 are based on 100,000 

miles of revenue service operation, extractions 3 through 8 

a re based on 10,000 miles of revenue service operation. 

100,000 miles was used for the first two extractions to make 

certain that the high-driver Major Assemblies would clearly 

stand out. The remainder of the data extractions use the 

same revenue service mileage base (10,000 miles) as the 

periodic TRIP Output Reports. 
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Data extract ion nos. 3 and 4 present the above 

statistics for each authority by the full GPN (fourth level 

of indenture) and UCC associated with each GPN, thereby 

providing the data by equipment function, vi a the GPN, and 

for actual components, via the UCC. 

The data provided for the GPN-UCC combinations 

represents the breakdown by UCC of the data provided on each 

line where the UCC column contains " " These lines 

precede the GPN-UCC combinations associated with them. 

Stat i st ica 1 tot a ls, for the presented data, are provided as 

are narrative descriptions of the GPNs and UCCs. 

4.3.2 Analysis 

No attempt is made here, or in subsequent 

extractions, to exhaustively analyze all of the data. 

data 

The 

analysis of these two extractions (nos. 3 and 4) pertains to 

only the following Major Assemblies: 

• Traction Motor Assembly (Major Assembly identified 

as the least maintainable for both PATCO and 

WMATA) 

• Power Regulation (PATCO's Major Assembly high­

drive r) 

• Logic and Low Voltage (WMATA's Major Assembly 

high-driver) 
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Within the framework, only data points of significance 

wi 11 be h ighl igh ted to demonstrate the kinds of findings 

that can be derived from the TRIP Data Bank. 

4.3.2.1 Traction Motor Assembly: GPN AED000 

The Traction Motor Assembly has been identified as the 

least maintainable Major Assembly for both PATCO and 

WMATA. This conclusion was drawn from the fact that this 

Major Assembly exhibited a Labor Hour ranking higher than 

its Maintenance Action ranking. 

Data extraction nos. 3 and 4 show that the motor itself 

(UCC=MR) is the component high-driver within the Traction 

Motor Assembly. For PATCO, the motor accounts for 9 6. 2 % 

(154/160) of the MACTs attributed to the Traction Motor 

Assembly, and 93.9% (1752.5/1865.5) of the Labor Hour 

expenditures. For WMATA, the corresponding percentages are 

87.6% of the MACTs and 92% of the Labor Hours. 

The reliability of the motors is comparable, with 

PATCO's exhibiting a slightly higher level, i.e., slightly 

more reliable. This is demonstrated by their relative 

MRATEs and MMBMAs. PATCO's traction motor MRATE is 0.39 

versus 0.46 for WMATA. MMBMAs are 25,900 miles for PATCO 

versus 22,000 for WMATA. 

Although the traction motors being used on the vehicle 

fleets monitored by TRIP for each authority exhibit compar­

able reliability levels, the maintainability levels differ 

by a significant amount. For the traction motor, PATCO 

expends 4.39 Labor Hour s per 10,000 miles of revenue service 
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operation where WMATA expands 1.92 Labor Hours. PATCO's 

MLHTR is 11.38 versus WMATA's 4.21. Therefore, it takes 

PATCO 2.7 times as many labor hours to repair a vehicle with 

a traction motor failure (not to repair the motor itself) i n 

comparison with WMATA. 

Again, it should be noted that these statistics do not 

take into account vehicle design, maintenance policies and 

practices, repair facilities and equipment etc., which could 

be influencing the indicies of productivity. 

4.3.2.2 Power Regulation - CAM: GPN AEBD0l 

Power Regulation has been identified as the MACT and 

Labor Hour high-driver Major Assembly for PATCO. It ranks 

last, however, of the Major Assembly high-drivers identified 

for WMATA. Data extract ion nos. 3 and 4 show how the MACTS 

attributed to the Assembly are distributed among its 

components. 95.5% of the PATCO MACTs against AEBD0l is 

attributed to the "shaft" (UCC=SM). This is the cam 

shaft. The next ranking contributing component is the "cam 

switch" (UCC-CF), accounting for only 2.2% of the MACTs. 

WMATA' s data shows no MACTs against these components. 

The components which contribute to the WMATA MACTs against 

this Assembly are as follows: 

• Controller (power and/ or brake, CAM controller)-

54. 7 % 

• Hardware - 23.2% 

• Resistor - 16.1% 
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• Insulator - 5.4% 

• Rod - 0. 6% . 

The maintainability statistics ( extraction no. 4) show 

that Power Regulation has a greater effect on PATCO's labor 

force than on WMATA's. This is expected given the 

reliability levels for each authority. PATCO expends 9.61 

maintenance Labor Hours per 10,000 miles of revenue service 

operation versus 1.74 for WMATA. (This was also shown in 

extraction nos. 1 and 2). The indice of productivity 

given in extraction no. 4 shows that although Power 

Regulation impacts PATCO more than WMATA, the Labor Hour 

productivity for each authority as measured by MLHTR, is 

canparable. PATCO's overall MLHTR for Power Regulation 

failures is 5.71 versus 5.59 for WMATA. 

4.3.2.3 Logic and Low Voltage: GPN AEBB 

Logic and Low Volt·age has been identified as the MACT 

and Labor Hour high-driver Major Assembly for WMATA. For 

PATCO, it ranks as the second and third high-driver for 

MACTs and Labor Hours respectively. 

Figures 4.5 and 4.6 display the distribution of MRATEs 

by Assembly for this Major Assembly for PATCO and WMATA 

respectively. For PATCO, Logic and Low Voltage Control 

(AEBB00) accounts for 58%, with Performance Modification 

(AEBB0S) and Annunciator (AEBB0l) contributing 22% and 12% 

respectiv.ely. Other Assemblies, in total, account for the 

remaining 7% of maintenance activities against the Logic and 
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Low Voltage Major Assembly. These Assembly high-drivers 

remain constant when looking at LRATEs. 

For WMATA, the Assembly high-driver within this Major 

Assembly is Power Supply (AEBB07) accounting for 38%, with 

Acceleration Control (AEBBl0), Logic and Low Voltage Control 

(AEBB00), and Buffer/Driver/Isolation (AEBB08) contributing 

22%, 21%, and 12% respectively. Other Assemblies, in total, 

account for the remaining 7%. As with PATCO these Assembly 

high-drivers remain constant when looking at LRATES. 

The Assembly high-drive~ common to both PATCO and WMATA 

is Logic and Low Voltage Control (AEBB00). This assembly 

exhibits a lower reliability level at PATCO than at WMATA. 

PATCO's MRATE is 0.49 versus 0.26 for WMATA. MMBMAs are 

20,600 miles for PATCO versus 38,700 for WMATA. This lower 

rel i abi 1 i ty leve 1 results in a greater Labor Hour 

expenditure level for PATCO. PATCO's LRATE for this 

Assembly is 21,500 Labor Hours per 10,000 miles of revenue 

service operation versus 13,200 for WMATA. Although this 

Assembly impacts PATCO more than WMATA, PATCO's Labor Hour 

productivity is slightly higher as demonstrated by a lower 

MLHTR statistic. PATCO's MLHTR is 4.42 versus 5.11 for 

WMATA. 

The significant components which account for the MACTs 

and Labor Hour expenditures against th is Assembly are as 

follows: For PATCO, 92% of the MACTs and 89% of the Labor 

Hours are attributed to two components; for WMATA, three 

components account for 91% of the MACTs and 92% of the Labor 

Hours; for PATCO, the "Panel" (UCC=PE) accounts for 81% of 

the MACTs and 76% of the Labor Hours, while "Relays" 

(UCC=RU) accounts for 11% (MACT) and 13% (LHRS). Because the 
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Labor Hour percentage is lower than the MACT percentage for 

the "Panel" and vice versa for "Relay", the "Panel" exhibits 

a higher level of maintainability. This conclusion, that 

the "Panel" exhibits a higher Labor Hour productivity rating 

than "Relays", is specifically shown by the MLHTR 

statistics. 

"Relay". 

The MLHTR for "Panel" is 4.17 versus 5. 38 for 

For WMATA, "Hardware" (UCC=HE) accounts for 76% of the 

MACTs and 77% of the Labor Hours. The "Cradle" (UCC=64) 

accounts for 9 % of the MACTs and Labor Hours, while "PC 

Board" (UCC=PJ) accounts for 6% of each. Because the MACT 

percentages and Labor Hour percentages are essentially equal 

for all three components, the initial conclusion is that 

they exhibit approximately the same level of maintain­

ability. This is supported by the MLHTR statistics. They 

are: 5.18 for "Hardware", 5. 28 for "Cradle", and 5. 34 for 

"PC Board (card)". 

4.3.3 Analysis Summary 

This section summarizes the significant findings of 

data extraction nos. 3 & 4. 

The Traction Motor exhibits comparable reliability 

levels for PATCO and WMATA, but significantly lower 

maintainability and labor hour productivity levels for PATCO 

versus WMATA. 

Of the identified Major Assembly high-drivers (from 

data extract ion nos. 1 & 2), Power Regulation is the top 

ranking reliability and maintainability high-driver for 

PATCO and the least ranking high-driver for WMATA. Although 

Power Regulation has a greater impact on PATCO's maintenance 
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function than on WMATA's, the Labor Hour productivity level, 

as measured by MLHTR, is comparable for both transit author­

ities. For each authority, different components account for 

Power Regulation MACTs and Labor Hour expenditures with the 

Cam-shaft being the high-driver component for PATCO in 

comparison with the Controller at WMATA. 

The Logic and Low Voltage Major Assemb ly exhibits 

higher reliability and maintaiDability levels for PATCO 

versus WMATA. PATCO's MRATEs and LRATEs are 0.83 and 3.65 

respectively versus 1.25 and 4.66 respectively for WMATA. 

Different Assemblies within this Major Assembly account for 

the maintenance activity at each authority with one 

exception. Logic and Low Voltage Control, at the fourth 

level of GPN indenture (Assembly), exhibits lower 

reliability and maintainability levels for PATCO versus 

WMATA. PATCO's MRATEs and LRATEs are 0.49 and 2.15 

respectively versus O. 26 and 1. 32 respectively for WMATA. 

Therefore, this Assembly impacts PATCO's maintenance 

function more than WMATA's, but PATCO's labor hour 

productivity is higher. PATCO's MLHTR is 4.42 versus 5.11 

for WMATA. Different components at each authority account 

for the majority of the vehicle maintenance activity on the 

Assembly. For PATCO they are the Panel and Re lays. For 

WMATA they are Hardware, the Cradle, and PC Boards. The 

following components, although not reliability/maintain­

ability high-drivers, exhibit the lowest labor hour 

productivity levels within this Assembly. For 

"Support" (UCC=SN) has a MLHTR of 16; and "Shunt" 

PATCO: 

(UCC=SU) 

has a MLHTR of 13.25. For WMATA: "Resistors" (UCC-RY) has 

a MLHTR of 6 .13; and "Inductor" ( UCC= lC) has a MLHTR of 

5. 6 4. 

Major 

The other Assemblies within the Logic and Low Voltage 

Assembly for which there are MACTs for both 

authorities are: 
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• Electromotive Braking Control - GPN AEBB04 

• Power Supply - GPN AEBB07 

• Acceleration Control - GPN AEBBl0 

Power Supply and Acceleration Control are 

Assembly high-drivers for WMATA. None of 

assemblies are PATCO high-drivers. 

two of the 

the above 

Data extraction no. 4 shows that the productivity 

levels for PATCO and WMATA are comparable for the 

Electromotive Braking Control Assembly. PATCO's MLHTR is 

2.25 versus 2.29 for WMATA. Two components within this 

assembly account for the MACTs for each authority. For 

PATCO they are the "Swi tch 11 
( UCC=SR) and "PC Board" 

(UCC=PJ). For WMATA they are "PC Board" and "Relay" (UCC­

RU). For the common component, "PC Board", WMATA exhibits a 

higher level of productivity. WMATA's MLHTR is 2.2 versus 

3. 0 for PATCO. 

"PC Boards" account for all MACTs for both authorities 

against Power Supply. WMATA exhibits a substantially higher 

p roductivity level with a MLHTR of 3.02 versus 7.0 for 

PATCO. 

"PC Boards" also 

Acceleration Control. 

account 

"PC 

f o r the PATCO MACTs against 

Boards", "Relays", and 

"Transformer" are the three c omponents within this assembly 

which account for the WMATA MACTs. WMATA's overall 

productivity level is lower with a MLHTR of 4.26 versus 3.38 

for PATCO. WMATA' s productivity level for MACATs involving 

"PC Boards" is lower than PATCO's at 4.38 MLHTR. 
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4.4 MAINTAINABILITY HIGH-DRIVER BY DEFECT AND REPAIR CODES 

4.4.1 Data Extraction Descriptions 

These data extractions (nos. 5 & 6), displayed as 

Appendices E & F, were made to provide additional defect and 

repair code information on the traction motor assembly (GPN 

AED000) for each authority. This major assembly has been 

identified as the least maintainable major assembly for both 

PATCO and WMATA. Previous analysis has shown that although 

the motors at each authority exhibit comparable reliability 

levels, the maintainability levels differ significantly. 

Data extraction no. 5 presents four quarter period 

total statistics for: 

• Maintenance Actions (counts) 

• Maintenance Rates (MACTS/10,000 miles) 

• Labor Hours (counts) 

• Labor Rates ( Labor Hours/10,000 miles) 

• Mean Labor Hours to Repair 

The above statistics are presented for each authority 

by the full GPN (fourth level of indenture), UCC, and 

Generic Defect Code associated with each GPN/UCC 

combination. 

Data extract ion no. 6 presents the same statistics but 

the Generic Repair Code replaces the Generic Defect Code as 

the tertiary search key. 
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4.4.2 Analysis 

These data extractions also show that the motor itself 

(UCC=MR) is the component high-driver within the Traction 

Motor Assembly. Extraction no. 5 shows that 28% o f PATCO's 

and 30% of WMATA's MACTs against the motor have defect codes 

in various categories of "No Defect", eg. Component Removed, 

Programmed Maintenance, Scheduled Modification. 

The defect code most prevalent amo ng those which appear 

for both authorities is "Flashed/ Arcing" (D-CODE=DE2A). It 

accounts for 14.1% of PATCO's and 8,7% of WMATA's MACTs 

against the motor. The productivity level of PAT CO, for 

MACTs involving this defect code, is significantly lower 

than WMATA. PATCO' s MLHTR is 2 4. 0 versus 4. 9 for WMATA. 

PATCO's LRATE of 1.3 for this defect code is the highest for 

al 1 D-CODES aga_i ns t the motor, with the except ion o f "No t 

Designated" (D-CODE=[]), indicating that this defect 

accounts for PATCO's greatest maintenance workload 

concerning the motor. 

Data extraction no. 6, which presents the statistics by 

repair codes, further demonstrates WMATA's higher 

productivity level in this area. "Removed and Replaced" is 

the repair code, for the motor of the Traction Motor 

Assembly, which is most prevalent among those codes which 

appear for both authorities. It accounts for 73.4% of 

PATCO' s and 2 0% for WMATA' s MACTs against the motor. For 

these MACTs, WMATA's productivity level is higher with a 

MLHTR of 4. 2 versus 2 3. 8 for PATCO. Al though there are 

other PATCO repair actions with high MLHTR statistics, 

"Removed and Replaced", with an LRATE of 3.2, accounts for 

the greatest maintenance workload concerning the motor. 
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Data extraction nos. 1 & 2 indicate that the Traction 

Motor Assembly appears to be the least maintainable Major 

Assembly for WMATA and PATCO. This conclusion is drawn from 

the higher Labor Hour ranking over the MACT ranking. The 

above analysis, and the information presented in discussing 

data extraction nos. 3 & 4 (see Section 4.3.2.1), support 

extraction nos. 1 & 2 where PATCO's relative LRATE/MACT 

rankings strongly suggested the traction motor as the least 

maintainable Major Assembly, while WMATA's relative 

LRATE/MACT rankings only marginally suggested so. 

4.5 MAINTENANCE HIGH-DRIVERS BY DEFECT AND REPAIR CODES 

4.5.1 Data Extractions Descriptions 

These data extractions (nos. 7, 8, 9 & 10), displayed 

as Appendices G, H, I & J, were made to provide the same 

information as data extraction nos. 5 & 6, but for the major 

assemblies pre viously identified as the maintenance high­

d rive rs for PATCO and WMATA. Data extraction nos. 7 & 8 

present the defect code and repair c ode break downs for both 

authorities for the Power Regulation Major Assembly, which 

has been identified as the PATCO maintenance high- driver. 

Data extraction nos. 9 & 10 pre sent this information for the 

Logic and Low Voltage Major Assembly, the WMATA maintenance 

high-driver. 
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4.5.2 Analysis 

4.5.2.l Power Regulation 

Previous analysis of the Power Regulation Major 

Assembly (see Section 4.3.2.2) showed that within this Major 

Assembly, different components comprise the maintenance 

high-drivers for each authority. This fact is clearly shown 

in data extraction nos. 7 & 8. When data is presented for 

one authority, none is presented for the other. These 

extractions, therefore, are not very useful for a 

comparative analysis. Such information would be useful to 

the Maintenance and Engineering Departments of the 

Authorities to discuss the differences which could lead to 

impr oved R&M at both authorities, and for an in-depth 

authority-specific analysis. 

Separate in-depth analyses for each authority are 

beyond the scope of this report. These data extractions 

are presented for completeness of this report. 

4.5.2.2 Logic and Low Voltage Control 

Data extraction nos. 9 & 10 exhibit the same pattern as 

in extract ion nos. 7 & 8, with few except ions, i.e. , where 

there is data present for one authority, there is none 

presented for the other. Previous analysis of the Logic and 

Low Voltage Major Assembly (see Section 4.3.2.3) showed that 

the assembly high-driver common to both PATCO and WMATA is 

Logic and Low Voltage Control (AEBB00), and that within this 

assembly, different components are the high-drivers for each 

authority. The PATCO component high-drivers within Logic 
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and Low Voltage Control are the "Panel II and "Relays", while 

those for WMATA are "Hardware", the "Cradle" and "PC 

Boards". The. components which appear for both authorities 

are "Switch" (UCC=SR) and "Panel" (UCC=PE). 

Data extract ion nos. 9 & 10 show that PATCO has a 

higher overall productivity rating for MACTs involving the 
11 Switch". PATCO' s MLHTR is 1. 7 versus 3. 8 for WMATA. 

Extraction no. 9 shows no commonality between PATCO and 

WMATA with respect to Defect Codes for the "Switch". 

Extraction no. 10, however, shows that most repairs 

involving this component (all of PATCO's and 50% of WMATA's) 

is "Removed & Replaced" (R-CODE=RN03). For the specific 

repair action, "Removed & Replaced", PATCO again has a 

higher productivity rating with a MLHTR of 1.7 versus 4.4 

for WMATA. 

For MACTs involving the "Panel", extraction nos. 9 & 10 

show that WMATA has a higher productivity rating (MLHTR=l.3) 

than PATCO (MLHTR=4.2). The only Defect Codes common to 

both authorities are "Tripped Circuit Breaker" (D-CODE= 

DE2L) and "Improper Adjustment" (D-CODE=DZ42). For both of 

these defects, WMATA exhibits higher productivity ratings. 

The Repair Codes common to both authorities are "Trouble 

Shooting" (R-CODE=RJ07) and "Removed & Replaced". As with 

MACTs involving the "Panel" overall and with the above 

common defects, WMATA's data exhibits a higher productivity 

rating with regard to these common repair codes. For 

"Trouble Shooting" WMATA's MLHTR is 1.5 versus 7.6 for 

PATCO. For "Removed & Replaced" WMATA's MLHTR is 1.1 versus 

11.4 for PATCO (PATCO has a higher rating for this repair 

for the "Switch"). 
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The above discussion highlights some statistics for 

those components within the Logic and Low Voltage Control 

Assembly (AEBBOO) which appeared for both authorities. Data 

extract ion nos. 9 & 10 also present the statistics for al 1 

components, within the Logic and Low Voltage Major Assembly 

(AEBB--), against which there are MACTs for either 

authority. As stated in Section 4. 5. 2.1 this information 

would be useful, as areas of discussion between the 

Engineering and Maintenance Departments of the authorities. 
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SECTION 5 - SUMMARY AND CONCLUSIONS 

Th is sect ion provides a final summary of the various 

analyses in Section 4, and a discussion of possible reasons 

for the differences in the statistics. 

5.1 GENERAL DISCUSSION 

The greatest value of using the TRIP Data Bank in 

performing such an analysis is in highlighting problem areas 

and differences between authorities. The reasons for the 

differences in the statistics should be further investigated 

in order to pinpoint the specific problem(s) and develop 

strategies and actions to improve equipment reliability and 

maintenance productivity. 

The reasons f o r the findings of this analysis may fall 

into the following areas: 

• Equipment: 

design 

quality control 

materials 

accessibility 

protect ion (electrical, mechanical; environ­

mental) 
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• Maintenance Methods: 

policies and procedures 

method of repair 

personnel assignment - engineering, mainten-

• 

ance 

training 

reference material availability 

manuals, catalogs 

Re s ources 

equipment 

logistics of parts 

• Facilities: 

facilities management 

and 

physical plant - features and layout 

equipment - type and layout 

• Personnel: 

management 

supervision 

qualifications and training 

contract provisions 

attitude and morale 

communications 

5.2 DATA ANALYSIS SUMMARY 

prints, 

repair 

The Propulsion System t o tal MRATES show that PATCO's is 

more re 1 iable. PATCO' s MRATE is 19% lower than WMATA' s. 

Even though the statistics for PATCO' s Propulsion Sys tern 

exhibit a higher level of reliability, PATCO's labor hour 

e xpe nd itures in maintaining the s ystem is relatively higher 
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than WMATA's. WMATA's LRATE is 20% lower than PATCO's, 

indicating that WMATA's Propulsion system exhibits a higher 

level of maintainability and/or WMATA's maintenance program 

operates at a hi gher level o f productivity. The TRIP Data 

Bank does not con ta in the necessary information on 

maintenance policies and practices to determine the reasons 

for these statistical findings. 

The Major Assemblies, within the Propulsion Sys tern, 

which are the MRATE and LRATE high-drivers for PATCO are: 

• Power Regulation: ranks first in both 

• Tract i on Motor Assembly: ranks second in labor 

hour expenditures and third in MACT~ 

• Logic and Low Vo 1 t age: ranks third in labor hour 

expenditures and second in MACTs 

• High Voltage Switch Gear: ranks last in both 

The ranking of these Major Assemblies for WMATA are: 

• Logic and Low Voltage: ranks first in both labor 

hour expenditures and MACTs 

• High Voltage Switch Gear: ranks second in both 

• Traction Motor Assembly: ranks third in both 

• Power Regulation: ranks last in both 
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The Traction Motor Assembly is the least maintainable 

of these Major Assemblies, although marginally so for 

WMATA. PATCO's is more reliable with an MMBMA 30% higher 

than WMATA's. WMATA'a productivity level, however, is 

higher with a LHRR that is 178 % higher than PATCO' s. The 

high-driver component for both authorities is the motor 

itself within this Major Assembly. PATCO's is more reliable 

with an MMBMA 18% higher than WMATA's. WMATA's productivity 

level for the motor, however, is again higher with a LHRR 

that is 167% higher than PATCO's. For the motor, the defect 

code which is most prevalent among the codes which appear 

for both authorities is "Flashed/Arcing". WMATA's 

productivity level in correcting this defect is higher with 

a MLHTR that is 80% lower than PATCO's. The repair that is 

most prevalent, for those which appear for both, is "Removed 

and Replaced". WMATA's productivity level in accomplishing 

this repair action on the motor is higher with a MLHTR that 

is 82% lower than PATCO's. 

Power Regulation is the high-driver Major Assembly for 

PATCO and ranks last for WMATA. Therefore, this Major 

Assembly creates a greater maintenance load for PATCO than 

for WMATA. WMATA's MRATE and LRATE are both 82% lower than 

PATCO's. PATCO's overall productivity level for this Major 

Assembly is the same as WMATA's. Both authorities exhibit a 

LHRR of 0.18. Different components account for the Power 

Regulation MACTs of each authority with the "camshaft" and 

"camswi tch" being the high-driver components for PATCO 

versus the "cam-controller", "hardware" and "resistors" for 

WMATA. 

The Logic and Low Voltage Major Assembly is the high­

driver Major Assembly for WMATA, creating a greater 
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maintenance load for WMATA than for PATCO. The common 

Assembly high-driver is Logic and Low Voltage Control. This 

Assembly exhibits a higher reliability level for WMATA with 

an MMBMA that is 88% higher than PATCO's. PATCO's 

productivity level, however, is higher with a LHRR that is 

15% higher than WMATA's. Within Logic aQd Low Voltage 

Control different components are the high-drivers for each 

authority. For PAT CO they are the "panel" and "re lays". For 

WMATA they are "hardware", the "cradle" and "PC Boards". 

The contributing components common to both authorities are 

the "switch" and "panel". For the "switch", PATCO's overall 

productivity level is higher with a MLHTR that is 55% lower 

than WMATA's. For the common repair code involving the 

"switch", "Removed and Replaced", PATCO's productivity level 

is again higher with a MLHTR that is 61% lower than WMATA's. 

For the "panel", WMATA's overall productivity level is 

higher with a MLHTR that is 69% lower than PATCO's. For the 

common repair codes involving the "panel", "Trouble 

Shooting", and "Removed and Replaced", WMATA's productivity 

levels are higher. For "Trouble Shooting" WMATA's MLHTR is 

80% lower than PATCO's. For "Removed and Replaced" WMATA's 

MLHTR is 90% lower than PATCO's. 

5.3 EQUIPMENT SUMMARY 

An in-depth investigation of the areas listed in 

Section 5.1 would be necessary to determine the exact 

reasons f o r the statistical findings of this analysis. The 

f o llowing sections briefly highlighting some equipment 

related factors. 
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5.3.1 Traction Motor 

The Traction Motor Assembly has been identified as the 

least maintainable among the Major Assembly high-drivers. 

This may be due to the relative inaccessibility of the motor 

as opposed to other vehicle components. In order to remove 

a motor, the true ks mu st first be disconnected and removed 

from the carbody which involves disconnecting wiring, hoses, 

truck fastenings and suspension connections between t he 

truck and carbody. Once the truck is removed from the 

carbody, motor suspension assemblies and gearbox connections 

must be disconnected to remove the motor from the truck. 

The same work must then be performed in reverse to re­

install the motor into the truck and the truck under the 

carbody. 

PATCO' s greater labor expendi ture and lower 

productivity level regarding the traction motor may be 

attributable to differences in motor and gear box mounting, 

and truck and suspension connections to the carbody. Due to 

the nature of the work in removing and replacing a traction 

motor, tools and equipment, such as hoists, are major 

factors which could be affecting the productivity levels. 

5.3.2 Power Regul ation 

The maintenance high-driver at PATCO is the pilot motor 

driven camshaft control . However, WMATA's air piston 

operated camshaft controller ranks last among its identified 

Major Assembly high-drivers. This may reflect the fact that 

PATCO's pilot motor rotates three camshafts through a 

gearbox while WMATA's Power Regulation consists of two 

59 



separate camshafts each driven by an air piston with magnet 

values and a rack and pinion gear. It should be noted that 

96% of the MACTs against PATCO's Power Regulator are 

attributed to the camshafts. On PATCO's pilot motor 

camshafts, the notching interlocks are very critical to the 

proper operation of this type of control. 

5.3.3 Logic and Low Voltage 

To determine the reasons why this Major Assembly is 

WMATA's MACT and Labor Hour high-driver would require an in­

depth study. Contributing factors might include the overall 

design of the equipment; quality of components; location of 

the logic package which could result in the intrusion of 

conductive dust, or dirt or humidity into the logic 

canpartment; mounting and electrical connector problems; 

improper heat dissipation; or adjustment problems with 

interlocks. 
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Data Extraction No. 1 

Maintenance Actions 
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PATCO 

l'IILEAGES: 

GPN 

2Q82 

10011 57. 0 

PIACT l'IRATE 

l'IAINTENANCE ACTIONS PER 100,000 l'IILES OF REVENUE SERVICE OPERATION 

3Q82 

964911.0 

l'IACT l'IRATE 

4Q82 

1014728.0 

l'IACT l'IRA TE 

1 Q 83 

1007152.0 

l'IAC T "RA TE 

TOTAL 

3987948 .0 

l'IACT l'IRA TE GPN DESCRIPTION 
-----:---------------- :----------------: ----------------:----------------:------- :------------------- --: 
AEAO -- -- -- -- -- -- -- -- -- -- NANUAL CONTROLS, T/L 
AEAA 1.0 0.1 8.0 0.8 3.0 0.3 7.0 0.7 19.0 0.5 MASTER CONTROLLER 
AEAC -- -- -- -- -- -- -- -- -- -- T/L PROPULSION/BRAKING 
AEBO -- -- -- -- -- -- -- -- -- TRACTIVE EFFORT CONTROLLER 
AEBB 47.0 4.7 92.0 9.5 121.0 11.9 68.0 6.8 328.0 8.2 LOGIC AND LO-V CONTROL 
AEBC 16.0 1.6 31.0 3.2 16.0 1.6 27.0 2.7 90.0 2.3 HIGH VOLTAGE SWITCH GEAR 
AEBD 99.0 9.9 162,0 16.8 291.0 28.7 117.0 11~6 669.0 16.8 POWER REGULATION 
AEOO 13.0 1.3 : 37 . 0 3.8 79.0 7.8 29 . 0 2.9 158.0 4.0 TRACTION MOTOR ASSY 
AE0A : -- -- : -- -- -- -- -- -- -- -- FIELD 
AEOB -- -- -- -- -- -- -- -- -- -- ARMATURE ASSY 
AEDC 1.0 0.1 -- -- -- -- - - -- 1.0 0.0 BRUSHH OLDER ASSY 
AEDD 1.0 0.1 -- -- -- -- -- -- 1.0 0.0 BRUSH 
-----------------------------------------------------------------------------------------------------------------------------

TOTALS 178.0 17.8 330.0 34.2 510.0 50.3 248.0 24.6 1266.0 31.7 

WMATA 

2Q82 3Q82 4Q82 1Q83 TOTAL 

MILEAGES: 4165366.0 4165638 . 0 4206663.0 3997136.0 16534803.0 

GPN l'IACT MRATE MACT MRATE MACT MR ATE MACT MRATE MACT PIRATE GPN DESCRIPTION 
-----. ---------------- ---------------- ---------------- ----------------.------------------.------------ ------ : 
AEAO 13. 0 0.3 9.0 0 .2 8.0 0.2 4.0 0. 1 34 .0 0.2 PIANUAL CONTROLS, T/L 
AEAA 25.0 0.6 34.0 0.8 31. 0 0.7 : 22.0 0.6 11 2 . 0 0.7 PIASTER CONTROLLER 
AEAC 24.0 0.6 32.0 0.8 22.0 0.5 20.0 0.5 98.0 0.6 T/L PROPULSION/BRAKING 
AEBO 328 . 0 7.9 323.0 7.8 238.0 5.7 146.0 3.7 1035.0 6.3 TRACTIVE EFFORT CON TRO LLER 
AEBB 683.0 16. 4 : 607.0 14.6 42 7. 0 10.2 328.0 8.2 2045.0 12.4 LOGIC AND LO~V CONTROL 
AEBC 504.0 1 2. 1 539.0 1 2.9 379.0 9.0 254.0 6.4 1676.0 1 0. 1 HIGH VOLTAGE SWITCH GEAR 
AEBD 124.0 3.0 186.0 4.5 122.0 2.9 68.0 1. 7 500.0 3.0 POWER REGULATION 
AEDO 176.0 4.2 229.0 5.5 233.0 5. 5 194 .0 4.9 832.0 5.0 TRACTION MOTOR ASSY 
AEDA 1.0 o.o 2.0 0.0 1.0 o.o -- -- 4.0 0 . 0 f I ELD 
AEOB 15.0 0.4 18.0 0.4 22.0 0.5 14.0 0.4 69.0 0.4 ARMATURE ASSY 
AEDC 22.0 0.5 14.0 0.3 6.0 0. 1 7.0 0.2 49.0 0.3 BRUSHHOLOER ASSY 
AEDD 12.0 0.3 9.0 0.2 9.0 0.2 10.0 0.3 40.0 0.2 BRUSH 
-- -------------------------------------------~---------------------------------------------------------------------------

TOTALS 1927.0 46 . 3 2002.0 48. 1 1498.0 35.6 1067.0 26.7 6494 .0 39.3 
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PA TCO 

MILEAGES: 

GPN 

2Q82 

1001157.0 

LABOR LR ATE 

LABOR HOURS PER 100,000 MILES Of REVENUE SERVICE OPERATION 

3Q82 

964911.0 

LABOR LRA TE 

4Q82 

1014728.0 

LABOR LRA TE 

1Q83 

1007152.0 

LABOR LRA TE 

TOTA L 

3987948.0 

LABOR LRA TE GPN DESCRIP TION 
-----.----------------.----------------.---------------- .---------·------.------------------.----------------------------- : 

MANUA L CONTROL S, T /L AEAO -- -- -- -- -- -- -- -- -- --
AEAA 2.0 0.2 32.0 3 . 3 5.0 0. 5 56.0 5.6 95.0 2.4 MASTER CONTROL LER 
AEAC -- -- -- -- -- -- : -- -- -- -- T/L PROPULSION / BRAK ING 
AEBO -- -- -- -- -- -- -- -- -- -- TRACTIVE EFFORT CONT R~LL ER 

HBB 239.5 23.9 469 . 0 48.6 509.0 50 . 2 241.0 23.9 1458.5 36.6 LOGIC ANO LO-V CONTR OL 

AEBC 45.0 4. 5 109.0 11. 3 52 . 0 5.1 69.0 6.9 275.0 6.9 HIGH VOLTAGE SWITCH GEAR 
HBO 526.5 52.6 1159 . 0 1 20. 1 1230.0 1 21 • 2 915.0 90.9 3830.5 96.1 POWER REGULATI ON 
HOO 250.5 25.0 495.0 51. 3 608.0 59.9 512.0 50.8 1865.5 46.8 TRACTION MOTOR ASSY 
HOA -- -- -- -- -- -- -- -- -- -- f IEl.D 
AEDB -- -- -- -- -- -- -- -- -- -- A RM A TUR E AS S Y 
AEDC 4.0 0.4 -- -- -- -- -- -.- 4.0 0. 1 : BRUSH HOLD ER ASSY 
AEDD 2.0 0 . 2 -- -- -- -- -- -- 2 . 0 o.o BRUSH 
--------------------------------------------------------------------------------------------------------------

TOTALS 1069 .5 106.8 2264.0 234.6 2404 . 0 236.9 1793.0 1 78. 0 7530.5 188.8 

WMATA 

2Q82 3Q82 4Q82 1Q83 TOTAL 

MILEAGES: 4165366.0 4165638.0 4306663.0 3997136.0 16534803.0 

GPN LABOR LRA TE LABOR LRA TE LABOR LRA TE LABOR LRA TE LABOR LR A TE GPN DE SC RIPTION 

----- .----------------.----------------.---------------- .----------------.---------------- . ------- -- . 
AEAO 17.6 0.4 25 . 3 0.6 12.7 0. 3 : 8.0 0.2 63.6 0.4 MANUAL CONTROLS, T/L 
AEAA 58 . 0 1.4 73 . 3 1. 8 60.9 1. 4 . : 31 • 7 0.8 223.9 1. 4 MASTER CONTRO LLER 
HAC 35.9 0.9 : 89. 2 2. 1 52 . 8 1. 3 37. 6 0 . 9 21 5 . 5 1. 3 T/L PR OPULSION / BRAKING 
AEBO 768.8 1 8 . 5 1223.6 29 . 4 4 81 . 5 11. 4 440.6 11. 0 2914.5 17.6 TRACTIVE EFFORT CONTRO LL ER 
AEBB 2114.7 50 . 8 24 92. 4 59 . 8 1765.1 42.0 1337. 3 33. 5 7 709 . 5 4 6. 6 LOGIC AND LO-V CONTR OL 
AEBC 1627. 9 3 9. 1 2258.4 54.2 1625.3 38.6 1306 .7 32.7 68 18.3 41. 2 HIGH VOLTA GE SWITCH GEAR 
AEBD 706.9 17 . 0 11 32. 3 27.2 607.0 14.4 426.1 1 0. 7 2872.3 1 7 . 4 POWER REGULA TI ON 
AEDO 757.9 18.2 947.4 22.7 886.0 21. 1 852.4 21. 3 3443.7 20.8 TRACTI ON MOTOR ASS Y 
AEDA 1.0 0.0 6.5 0.2 1.0 0.0 -- - - 8.5 0. 1 FI ELD 
AEDB 61. 6 1.5 59.4 1. 4 89.3 2. 1 71. 5 1. 8 281 .8 1. 7 ARMATURE ASSY 
AEDC 64.6 1. 6 65.6 1. 6 21. 0 0.5 37. 8 0.9 189.0 1. 1 BR US HH OLOER ASSY 
AEDD 49.4 1. 2 23.6 0.6 19. 5 0.5 27. 7 0. 7 120. 2 0.7 BR USH 
-------------------------------------------------------------------------------------------------------------

TOTALS 6264.3 1 50. 4 8397.0 201. 6 5622 . 1 133. 6 4577.4 11 4 . 5 24 860.8 1 50. 4 
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RELIABILITY STATISTICS FOR FOUR QUARTER PERIOD 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

PATCO MILES: 3987948 . WMATA MILES: 16534803. 

MAINTENANCE MAINTENANCE DESCRIPTION 
ACTIONS RATE MMBMA 

GPN ucc : GPN / UCC 
PATCO WMATA PATCO WMATA PATCO WMATA 

.------------. ------------------.----------------.-----------------:-----------------------------------· 
AEBOOO -- -- 1044.0 - - 0.63 ---- 1. 58 TRACTIVE EFFORT CONTROLLR 
AEBOOO Sil -- 72. 0 -- 0.04 ---- 22.97 STRAINER 
AEBOOO 6U -- 824.0 -- 0.50 ---- 2.01 CONTROL 
AEBOOO fl E -- 29.0 -- 0.02 ---- 57.02 HARDWARE 
AEBOOO RT -- 116. 0 -- 0.07 ---- 14.25 REGULATOR 
AEBOOO RX -- 3.0 -- 0.00 ---- 5 51. 16 RESERVOIR 
A EB BOO -- 194.0 427.0 0.49 0. 26 2.06 3.87 LOGIC AND LO-V CONTROL 
A EB BOO 00 5.0 -- 0.01 -- 79.76 ---- NOT DESIGNATED 
A EB BOO l C -- 7.0 -- 0.00 ---- 236.21 INDUCTOR 
AEBBOO SN 1.0 -- o.oo -- 398. 79 ---- SUPPORT 
A EB BOO SR 3.0 18.0 0.01 0.01 132. 93 91.86 SWITCH 
A EB BOO 64 -- 39.0 -- 0.02 -- -- 4 2. 40 CRADLE 
A EB BOO 6R 3.0 -- 0.01 -- 132.93 ---- CONTACT n A EB BOO HE -- 323.0 -- 0.20 ---- 5.12 HARDWARE I A EB BOO PE 157.0 5.0 0.39 0.00 2.54 330.70 PANEL w 
A EB BOO PJ -- 26.0 -- 0.02 ---- 63.60 PC BOARD (CARO) 
A EB BOO RU 21. 0 -- 0.05 -- 18.99 ---- RELAY 
A EB BOO RY -- 8.0 -- 0.00 ---- 206.69 RESISTOR 
AEBBOO SU 4.0 -- 0.01 -- 99.70 ---- SHUNT 
AEBBOO TX -- 1.0 -- o.oo ---- •••••• TRANSOUCTOR 
AEBBOl -- 41. 0 -- 0.10 -- 9.73 ---- ANNUNC r'ATOR 
AEBB0l OF 41. 0 -- 0.10 -- 9. 73 ---- DETECTOR 
AEBB03 -- 5.0 -- 0.01 -- 79.76 ---- CIRCUIT PROTECTION 
AEBB03 PJ 5.0 -- 0.01 -- 79.76 ---- PC BOARD (CARD) 
AEB804 -- 4. 0 110. 0 0.01 0.07 99.70 15.03 ELECTROMOTIVE BRAK ING CONTROL 
AEBB04 5R 3 .0 -- 0.01 -- 132. 93 - --- SWITCH 
A.F't\B04 PJ 1.0 106.0 0.00 0.06 398. 79 15.60 PC BOARD ,cARO) 
AEBB04 RU -- 4.0 -- 0.00 ---- 413.37 RELAY 
A EB BOS -- 72. 0 -- 0.18 -- 5.54 ---- PERFORMANC E MODIFICATION 
AEBB05 IIT 2.0 -- 0.01 - - 199.40 ---- HOSE 
AEBB05 PE 17. 0 - - 0.04 -- 23.46 ---- PANE L 
AEBB05 PJ 35.0 -- 0.09 -- 11. 39 - --- PC BOARD (CARD) 
AEBB05 RB 4.0 -- 0.01 -- 99 .70 ---- RACK 
AEBB05 RU 2.0 -- 0.01 -- 199.40 ---- RELAY 
AEBB05 TW 3.0 -- 0.01 -- 132.93 - --- TRANSD UC F.R 
AEBB05 WE 9. 0 - - 0.02 -- 44. 31 ---- WHEEL 
AEBB06 -- -- 46.0 -- 0.03 ---- 35.95 DECODE/ENCODE 
AEBB06 P,l -- 46.0 - - 0.03 -- -- 35.95 PC BOARD (CARO) 
AEBB07 -- 3 . 0 770.0 0.01 0.47 132.93 2. 15 POWER SUPPLY 
AEBB07 PJ 3.0 770. 0 0.01 0.47 132.93 2. 15 PC BOARD (CARD) 
AEBB08 -- -- 248.0 -- 0. 15 - --- 6.67 BU.F'FER/ DRIVER/ISOLATION 
AEBB08 PJ -- 248.0 -- 0.15 --- - 6 . 67 PC BOARD !CARD) 
AEBB09 -- 5 . 0 -- 0.01 -- 79. 76 ---- SPEED/ TAO ! 



RELIABILITY STATISTICS FOR FOUR QUARTER PERIOD 

BASED ON 10,000 MI LES OF REVENUE SERVICE OPERATION 

PATCO MILES: 398794 8. WMATA MILES: 16 53 4803 . 

MAINTENANCE MA I NT ENA NC E DESCR IPTI ON 
ACTIONS RATE MMBMA 

GPN ucc : GPN / UCC 
PATCO WMATA PATCO WMATA PATCO WMATA 

·------------: ------ ------------ .---- ------------ .-----------------.- --- ---------------------------- - -- : 
AEBB09 PJ 5. 0 -- 0.01 -- 79.76 ---- PC BOARD (CARD ) 
A EBB l 0 -- 8.0 4 52. 0 0 . 02 0.27 49 . 8'5 3 .66 ACCELERATI ON CONTROL 
AEBBlO PJ 8.0 300 . 0 0.02 0.18 49.85 5.51 PC BOARD (CARD) 
AEBBlO RU -- 144 . 0 -- 0.09 ---- 11. 48 RELAY 
AEBBlO TY -- 8.0 -- 0.00 ---- 206.69 TRANSFORM ER 
AEBCOO -- 36.0 1237.0 0.09 0.75 11.08 1. 34 HIGH VOLTAGE SWITCH GE AR 
AEBCOO lJ 5. 0 - - 0 . 01 -- 79.76 ---- INTERLOCK 
AEBCOO SR -- 2 . 0 -- 0.00 ---- 826.74 : SWITCH 
AEBCOO 6N -- 2 . 0 -- 0.00 --- - 826.74 CONNECTOR 
AEBCOO 6R 9.0 -- 0.02 -- 44. 31 ---- CONTACT 
AEBCOO 6S 21. 0 66 . 0 0.05 0.04 18. 99 25.05 CONTACTOR 
A EB COO 6U -- 1130. 0 -- 0.68 ---- 1. 46 CONTROL 
A "'BCOO 82 - - 3.0 -- o.oo ---- 551, 16 BOX 
AEBCOO llB 1.0 -- o.oo -- 398.79 - --·· HAN DLE n AEBCOO HE -- 34.0 -- 0.02 ---- 4 8. 63 HARDWARE I AEBCOl -- 18.0 -- 0,05 -- 22.16 - - -- BRAKE ~ AEBCOl 48 1.0 -- o.oo - - 398.79 ---- COIL 
AEBCO 1 6R 5.0 -- 0 . 01 - - 79.76 ---- CONTACT 
AEBCOl 6S 12. 0 -- 0 . 03 -- 33.23 ---- CONT ACTOR 
AEBC02 -- 9.0 72.0 0.02 0.04 44.31 22.97 FIELD 
A EBC02 lJ 1.0 -- 0.00 -- 398.79 ---- INTERLOCK 
AEBC02 6S : 7.0 64.0 0.02 0.04 56.97 2 5 . 84 CONTACTOR 
AEBC02 MM 1.0 -- o.oo - - 398.79 ---- MODULE 
AEBC02 RY -- 8.0 -- o.oo ---- 206.69 RESISTOR 
AEBC03 - - 1.0 -- 0.00 -- 398.79 ---- GROUND 
AEBC03 6S l.0 -- 0.00 -- 398.79 ---- CONTACTOR 
AEBC04 -- 10 . 0 97.0 0.03 0.06 39 . 88 17.05 LINE 
AEBC04 6R 2.0 -- 0.01 -- 199.40 ---- CONTACT 
AEBC04 6S 7.0 45.0 0.02 0 . 03 56.97 36.74 CONTACTOR 
A EBC04 AT 1.0 -- o . oo -- 398.79 ---- ARM 
AEBC04 RU - - ,s2.o -- 0.03 ---- 31. 80 RELi\ Y 
AEBC07 -- 11. 0 -- 0.03 -- 36 . 25 ---- PARALLEL 
AEBC07 48 l. 0 -- 0.00 -- 398.79 ---- COIL 
AEBC07 6R 1.0 -- o.oo -- 398.79 ---- CONTACT 
AEBC07 6S 8.0 -- 0.02 -- 49.85 ---- CONTACTOR 
AEBC07 S7 l.O -- 0.00 -- 398.79 ---- SPRING 
A EB COB -- -- 40.0 -- 0.02 --- - 41. 34 POWER BRAK E 
AEBC08 6V - - 40.0 -- 0.02 ---- 41. 34 CONTROLLE R 
AEBC09 -- 2. 0 83.0 0.01 0.05 199.40 19.92 REVERSER 
AEBC09 6S 2.0 -- 0 . 01 -- 199.40 ---- CONTACTOR 
AEBC09 R2 -- 83.0 -- 0.05 ---- 19. 92 REV ERSER 
AEBClO -- 4.0 38.0 0.01 0.02 99. 70 43.51 SERIES 
AEBClO 4B 1.0 -- 0.00 -- 398. 79 ---- CO IL 



RELIABILITY STATISTICS FOR FOUR QUARTER PERIOD 

BASED ON J 0,000 MILES OF REVENUE SERVI CE OPERATI ON 

PATCO MILES: 3987948 . WMATA MILES : 16 5 34803. 

MAINTENANCE MAINTENANC E DESCRI PT ION 
ACTIONS RATE MMBMA 

GPN ucc : GPN / UCC 
PATCO WMATA PATCO WMATA PATCO WMATA 

·------------: ---- --------------:---------------- :-----------------:-----------------------------------: 
AEBClO 6S 3.0 38.0 0.01 0.02 132. 9 3 43.51 CONTACTOR 
AEBCll - - -- 113. 0 -- 0,07 -- -- 14. 63 CIRCUIT PROTECTI ON 
AEBCll 6V -- 96.0 -- 0.06 - - -- 1 7. 22 CONTROLLER 
AEBCll FV -- 7.0 -- 0.00 -- -- 236.21 : FUSE 
AEBCll HE -- 10.0 -- 0.01 --- - 165.35 : HARDWARE 
AEBDOl -- 671. 0 514.0 1 , 68 0.31 o.s9 3.22 CAM 
AEBDOl lF -- 28.0 -- 0.02 ---- 59.05 INSULATOR 
AEBDO 1 SN 1.0 -- o.oo -- 398.79 ---- SUPPORT 
AEBDOl SR 2.0 -- 0.01 -- 199 . 40 - --- SWITCH 
AEBDOl 6P 6.0 -- 0.02 - - 6 6 .4 7 ---- CONTACT 
AEBDOl 6V - - 281. 0 -- 0 . 17 ---- 5 . 88 CONTROLLER 
AEBDOl 9C 2 . 0 - - 0,01 -- 199.40 ---- GEAR 
AEBDOl 9D 1.0 - - 0.00 - - 398.79 ---- GEARBOX 

n AEBDOl BV 2.0 -- 0 . 01 -- 199.40 - --- BLOCK 
I 

Ul AEBDOl CF 15.0 -- 0.04 -- 26.59 ---- CAM SWITCH 

'-- AEBDOl HE -- 119. 0 - - 0 . 07 ---- 13.89 HARDWARE 
n AEBDOl PJ 1.0 - - 0.00 -- 398 . 79 ---- PC BOARD (CA RD ) 
I AEBDOl R9 -- 3 . 0 -- 0.00 ---- 551 . 16 ROD 

(J'\ 
AEBDOl RY -- 83.0 -- 0.05 -- -- 19 . 92 RESISTOR 
AEBDOl SM 641. 0 - - 1. 61 - - 0.62 -- - - SHAFT 
AEDOOO -- : 160.0 860.0 0.40 0 . 52 2 . 49 1. 92 TRACTION MOTOR ASSY 
AEDOOO 62 -- 17.0 -- 0.01 -- - - 97.26 COUPLING 
AEDOOO FT -- 5.0 - - 0.00 ---- 330 . 70 FRAME 
AEDOOO HE - - 85.0 -- 0.05 ---- 19.45 HARDWARE 
AEDOOO HV 6.0 -- 0 . 02 -- 66.4 7 - --- HUB 
AEOOOO MR 154.0 753.0 o. 39 0.46 2.59 2 . 20 MOTOR 

:------ ------ :----------- --- --- - . ------- -- ------- :--------- --------:------------------ ------------- -- --: 
TOTALS 1254.0 6151.0 3.14 3 . 72 0.3 2 0.27 * * * * * • • * * * 

* 
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MAINTAINABILITY STATISTICS FOR FOUR QUARTER PERI OD 
(INDICIES OF PRODUCTIVITY) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

PATCO MILES: 3987948 . WMATA MILES: 16534803. 

LABOR HOUR DESCRIPTION 
LABOR HOURS LABOR RATE MLHTR REFAIR RATE 

GPN ucc : : (1 / MLHTR) GPN / UCC 
PATCO WMATA : PATCO WMATA PATCO WMATA PATCO WMATA 

:-----~------:------------------:----------------:-----------------:-----------------:-----------------------------------: 
AEBOOO -- -- 2914.5 -- 1. 76 ---- 2.79 ---- 0.36 TRACT IVE EFFORT.CONT ROLLR 
AEBOOO SH -- 51. 6 -- 0.03 ---- 0. 72 ---- 1.40 STRAINER 
AEBOOO 6U -- 1926.5 -- 1. 17 ---- 2.34 ---- 0.43 CONTROL 
AEBOOO HE -- 41.9 -- 0.03 ---- 1.44 ---- 0. 69 HAR DWARE 
AEBOOO RT - - 890. 3 -- 0.54 ---- 7.68 ---- 0. 13 REGULATOR 
AEBOOO RX -- 4.2 -- o.oo ---- 1.40 ---- 0.71 RESERVOIR 
AEBBOO -- 858.0 2181.8 2. 15 1. 32 4.42 5. 11 0.23 0 . 20 LOGIC AND LO- V CONTROL 
AEBBOO 00 9.0 -- 0.02 -- 1.80 ---- 0.56 ---- NOT DESIGNATED 
AEsaoo lC -- 39.5 -- 0.02 ---- 5.64 ---- 0. 18 : ItmUCTOR 
AEBBOO SN 16.0 -- 0.04 -- 16.00 ---- 0.06 ---- SUPPORT 
AEBBOO SR 5.0 67.6 0.01 0.04 1. 67 3.76 0.60 o. 27 SWITCH 
AEBBOO 64 -- 206.1 -- 0. 12 ---- 5.28 ---- 0.19 CRADLE 
AEBBOO 6R 8.0 -- 0.02 -- 2 . 67 ---- 0.38 ---- CONTACT 

a AEBBOO HE -- 1673.0 -- 1.01 ---- 5. 18 ---- 0.19 HARDWARE 
I AEBBOO PE 654.0 6.3 1. 64 o.oo 4.17 1. 26 0.24 0 .7 9 PANEL w 

A EB BOO PJ -- 138.8 : -- 0.08 ---- 5. 34 ---- 0. 19 PC BOARD (CARD) 
A EB BOO RU 113. 0 -- 0.28 -- 5.38 ---- 0.19 ---- RELAY 
A EB BOO RY -- 4 9. 0 -- 0.03 ---- 6.13 ---- 0. 16 RESISTOR 
AEBBOO SU 53.0 -- 0.13 -- 13 . 25 ---- 0.08 ---- SHUNT 
AEBBOO TX -- 1.5 -- o.oo ---- 1.50 : ---- 0.67 TRANSDUC TOR 
AEBBOl -- 101. 0 - - 0.25 -- 2.46 ---- 0.41 ---- ANNUNCIATOR 
AEBBOl DF 101. 0 -- 0.25 -- 2.46 ---- o. 41 ---- DETECTOR 
AEBB03 -- 4.0 -- 0.01 -- 0 .80 ---- 1. 25 ---- CIRCUIT PROTECTION 
AEBB03 PJ 4.0 -- 0.01 -- 0;80 ---- 1. 25 ---- PC BOARD (CARD) 
AEBB04 -- 9.0 251. 7 0.02 0.15 2.25 2. 29 0. 44 o . 44 ELECTROMOTIVE BRAKING CONTROL 
AEBB04 SR 6.0 -- 0.02 -- 2.00 ---- 0 . 50 ---- SWITCH 
AEBB04 PJ 3.0 233.0 0.01 0. 14 3.00 2.20 o. 33 0.45 PC BOARD (CARD) 
AEBB04 RU -- 18.7 -- 0.01 ---- 4.68 ---- 0. 21 RELAY 
AEBB05 -- 409.5 -- 1.03 -- 5.69 ---- 0.18 ---- PERFORMANCE MOD I FICATI ON 
AEBB05 HT 18.0 -- 0.05 -- 9.00 ---- 0.11 ---- HOSE 
AEBB05 PE 78.0 -- 0.20 -- 4 . 59 ---- 0.22 ---- PANEL 
AEBB05 PJ 151. 5 -- 0.38 -- 4 . 3 3 ---- 0.23 ---· PC BOARD (CARD) 

1 AEBB05 RB 61. 0 -- 0.15 -- 15 . 25 ---- 0.07 ---- RACK 
AEBB05 RU 8.0 -- 0.02 -- 4.00 ---- 0 . 25 ---- RELAY 
AEBB05 TW 20.0 -- 0.05 -- 6.67 ---- 0.15 ---- TRANSDUCER 
AEBB05 WE 73.0 -- 0. 18 -- 8. 11 ---- 0.12 ---- WHEEL 
AEBB06 -- -- 149.9 -- 0.09 ---- 3.26 ---- 0. 31 DECOOE / ENCODE 
AEBB06 PJ -- 149. 9 -- 0.09 ---- 3. 26 ---- 0.31 PC BOARD (CARD) 
AEBB07 -- 21. 0 2323.5 0.05 1. 41 7.00 3.02 0.14 0.33 POWER SUPPLY 
AEBB07 PJ 21.0 2323.5 0.05 1. 41 7.00 3.02 0.14 0.33 PC BOARD (CARD) 
AEBB08 -- -- 877.5 - - 0.53 ---- 3.54 ---- 0. 28 BUFFER/DRIVER/JSOLATION 
AEBB08 PJ -- 877. 5 -- 0. 53 ---- 3. 5 4 ---- 0. 28 PC BOARD (CARD) 
AEBB09 -- 29.0 -- 0.07 -- 5.80 ---- 0. 17 ---- SPEED/TACH 



MAINTAINABILITY STATISTICS FOR FOUR QUARTER PERI OD 
(INDICIES OF PRODUCT IVITY) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

PATCO MILES: 398794 8. WMI\TA MILES: 16 534803. 

LABOR HOUR DESCRIPTION 
LABOR HOURS LABOR RATE MLHTR REPAIR RATE 

GPN ucc : (1/MLHTR) GPN / UCC 
PATCO WMI\TA PI\TCO WMATI\ PATCO WMATA PIITCO WMATA 

:------------:---------- --------. ----------------:-----------------:-----------------:-----------------------------------· 
AEBB09 PJ 29.0 -- 0 .07 -- 5.80 ---- 0.17 ---- PC BOIi RD (CARD) 
AEBBlO -- 27.0 1925. l 0.07 1. 16 3.38 4.26 0.30 0.23 ACCELERATION CONTROL 
AEBBlO PJ 27.0 1313.4 0.07 0.79 3.38 4. 38 0.30 0.23 PC BOARD (CARD) 
AEBBlO RU -- 546.2 -- 0.33 ---- 3. 79 ---- 0.26 RELAY 
AEBBlO TY -- 65.5 -- 0.04 ---- 8.19 ---- 0 . 12 TRIINSFORMER 
AEBCOO -- 112. 0 4729.7 0.28 2.86 3. 11 3.82 0 . 32 0.26 HIGH VOLTAGE SWI TCH GEAR 
I\EBCOO lJ 17.0 -- 0 .0 4 -- 3.40 ---- o. 29 ---- INTERLOCK 
I\EBCOO SR -- 3. 2 -- 0.00 ---- 1. 60 ---- 0.63 SWITCH 
I\ EBCOO 6N -- 0. 4 -- 0.00 ---- 0.20 ---- 5.00 CONNECTOR 
AEBCOO 6R 16.0 -- 0.04 -- 1. 78 ---- 0.56 ---- CONTACT 
AEBCOO 6S 78.0 212.0 0.20 o. 13 3. 71 3. 21 0.27 0.31 CONTACTOR 
AEBCOO 6U -- 4462.4 -- 2.70 ---- 3.95 ---- 0.25 CONTROL 
AEBCOO B2 -- 7.8 -- 0.00 ---- 2.60 - --- 0 .38 BOX 
AEBCOO HB LO -- o.oo -- 1.00 ---- 1.00 ---- HANDLE 

C, AEBCOO HE - - 43.9 -- 0.03 ---- 1. 29 ---- 0 .77 HARDWARE I 
.i:,. AEBCOl -- 37.0 -- 0.09 -- 2.06 - --- 0.49 ---- BRAKE 

AEBCO l 48 3.0 -- 0.01 - - 3.00 ---- o. 33 ---- COIL 
AEBCOl 6R 4.0 - - 0.01 -- 0.80 - --- 1. 25 ---- CONTACT 
AEBCO l 6S 30.0 -- 0.08 -- 2.50 ---- 0 . 40 ---- CONTI\CTOR 
AEBC02 -- 43.0 288.7 0. 11 0.17 4.78 4. 01 0.21 0.25 FIELD 
AEBC02 lJ 3.0 -- 0.01 -- 3.00 ---- 0 . 33 -- -- INTERLOCK 
AEBC02 6S 36.0 261.9 0.09 0 . 16 5.14 4.09 0.19 0. 24 CONTACTOR 
AEBC02 MM 4.0 -- 0.01 -- 4.00 ---- 0.25 ---- MO DULE 
AEBC02 RY -- 2 6. 8 -- 0.02 ---- 3.35 -- -- 0. 30 RESISTOR 
AEBC03 -- 1.0 -- 0.00 -- 1.00 ---- 1.00 ---- GROUND 
AEBC03 6S 1.0 -- o.oo -- 1.00 ---- 1.00 ---- CONTACTOR 
I\ EBC04 -- 27.0 309.3 0.07 o. 19 2.70 3.19 0.37 0.31 LINE 
AEBC04 6R 4.0 -- 0.01 -- 2.00 ---- 0.50 ---- CONTACT 
AEBC04 6S 19.0 171.7 0.05 0.10 2. 7 I 3.82 0.37 0.26 CONTACTOR 
AEBC04 AT 4.0 -- 0.01 -- 4 . 00 - --- 0 . 25 ---- ARM 
IIEBC04 RU -- 13 7. 6 -- 0 . 08 ---- 2.65 ---- 0. 38 RELAY 
AEBC07 - - 39 . 0 -- 0.10 -- 3.55 ---- 0.28 ---- PARALLEL 
AEBC07 4B 8.0 - - 0.02 - - 8.00 ---- 0.13 ---- COIL 
AEBC07 6R 2.0 - - 0.01 -- 2.00 ---- 0.50 ---- CONTACT 
AEBC07 6S 21. 0 -- 0.0 5 -- 2.63 -- -- 0.38 - -- - CO NTACTOR 
AEBC07 S7 8.0 -- 0.02 -- 8.00 ---- o. 13 ---- SPRING 
AEBC08 -- -- 1 78. 4 -- 0 . 11 --- - 4.46 ---- 0.22 POWER DRAKE 
AEBC08 6V -- 178 . 4 -- 0. 11 --- - 4.46 -- - - 0.22 CONTROLLER 
I\EBC09 -- 4.0 4 12 . 9 0.01 0.25 2.00 4.97 0.50 0.20 REVERSER 
I\EBC09 6S 4. 0 -- 0.01 -- 2.00 - --- 0 . 50 ---- CONTI\CTOR 
A EBC09 R2 -- 412.9 -- 0.25 -- -- 4.9 7 ---- 0.20 REVERSER 
AEBClO -- 12.0 220. 7 0.03 0.13 3 . 00 5.8 1 0. 3 3 0. 17 S ERI ES 
AEBClO 4B 1.0 -- 0.00 - - 1.00 ---- 1.00 --- - COIL 
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MAINTAINABILITY STATISTICS FOR FOUR QUARTER PERIOD 
(INDI CIES OF PRODUCTIVITY) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

PATCO MILES: 3987948. WMATA MILES: 16534803. 

LABOR HOURS 

PATCO WMATA 

LABOR RATE 

PATCO WMATA 

MLHTR 

PATCO WMATA 

LABOR HOUR 
REPAIR RATE 

( 1 / MLHTR) 
PATCO WMATA 

DESCRIPTION 

GPN / UCC 

:------------· ----.-----------------·-----------------:----------------------·------------- · 
AEBClO 6S 
AEBCll 
AEBCll 6V 
AEBCll FV 
AEBCll HE 
AEBDOl 
AEBDOl lF 
AEBDOl SN 
AEBDOl 5R 
AEBDOl 6R 
AEBDOl 6V 
AEBDOl 9C 
AEBDOl 90 
AEBDOl BV 
AEBDOl CF 
AEBDOl HE 
AEBDOl PJ 
AEBDOl R9 
AEBDOl RY 
AEBDOl SM 
AEDOOO 
AEDOOO 62 
AEDOOO FT 
AEDOOO HE 
AEDOOO HV 
AEDOOO MR 

11.0 

3830.5 

16.0 
30.0 
28.0 

14. 0 

17.0 
108.0 

22.0 

3595.5 
1865.5 

113. 0 
17 52. 5 

220.7 
678.6 
647.3 

20.3 
11. 0 

2872 . 3 
130.8 

1403.9 

787.9 

16.2 
533.5 

3 44 3.7 
35.0 
21. 2 

218 .4 

3169 .1 

0.03 

9.61 

0.04 
0.08 
0.07 

0.04 

0.04 
0.27 

0.06 

9.02 
4.68 

0.28 
4. 39 

0. 13 
o. 41 
0.39 
0.01 
0.01 
1. 74 
0.08 

0.85 

0.48 

0.01 
0.32 

2.08 
0.02 
0.01 
0.13 

1.92 

3.67 

5. 71 

16.00 
15.00 

4.67 

7.00 

8.50 
7 .20 

22.00 

5.61 
11. 66 

18.83 
11. 38 

5.81 
6.01 
6.7 4 
2.90 
1. 10 
5.59 
4.67 

5 .00 

6 .62 

5.40 
6 .43 

4.00 
2.06 
4. 24 
2.57 

4. 21 

0.27 

0.18 

0.06 
0.07 
0.21 

0.14 

0.12 
0.14 

0.05 

0.18 
0.09 

0.05 
0.09 

0.17 
0.17 
0. 15 
0. 34 
0.91 
0.18 
0.21 

0.20 

0.15 

0. 19 
0. 16 

0.25 
0.49 
0. 24 
0. 39 

0.24 

CONTACTOR 
CIRCUIT PROTECTION 

CONTROLLER 
FUSE 
HARDWARE 

CAM 
INSULATOR 
SUPPORT 
SWITCH 
CONTACT 
CONTROLLER 
GEAR 
GEARBOX 
BLOCK 
CAM SWITCH 
HARDWARE 
PC BOARD (CARD) 
ROD 
RESISTOR 
SHAFT 

TRACTION MOTOR ASSY 
COUPLING 
FRAME 
HARDWARE 
HUB 
MOTOR 

:------------:------------------:----------------:----------------: ---------------- :-----------------------------------· 
TOTALS 7429.5 23758.3 18.63 14. 37 5.92 3 .86 0.17 0.26 • • • • • • * * • • 





APPENDIX E 

Data Extraction No. 5 

Traction Motor Assembly By Defect Code 

E-1/E- 2 





MAINTAINABILITY HIGH-DRIVER BY DEFECT CODE 

TRACTION MOTOR ASSEMBLY 
(AEOOOO) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATI ON 

MAINTENANCE MAINTENANCE 
GPN ucc 0-CODE ACTIONS RATE LABOR HOURS LABOR RATE MLHTR DESCR I PT I ON 

PA TCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA GPN,UCC,O-COOE 

.---------------------.----------------.--------------:------- . --------:--------------:--------------:---------------- ---- ------- · 
AEDOOO -- ---- 162.0 1079 . 0 0,4 0.7 1865.5 3443. 7 4. 7 2. 1 11. 5 3. 2 TRACT ION MOTOR ASSY 
AEDOOO 62 ---- -- 18 . 0: -- o.o -- 35,0: -- o.o ---- 1. 9 COUP!, fNG 
AEOOOO 62 DM13 -- 2.0 -- o.o -- 4 . 0: -- 0.0 ---- 2.0 BROKEN/SHEARED 
AEDOOO 62 Dt12 3 -- 1.0 -- o . o: -- 3.0 : -- o.o ---- 3 . 0 DIRTY 
AEDOOO 62 DMSB -- 1.0 -- o.o -- 1.0 -- o.o ---- 1.0 WO~N 
AEDOOO 62 ON33 -- 5 . 0 -- 0.0 -- 12 . 5 : -- o .o - -- - 2.5 NO DEFECT, SCHF.:IJ MOD 
AEDOOO 62 D7.19 -- 9. o· -- o.o -- 14.5 -- o.o --- - 1. 6 REM FOR OTH ER MAJNT A 
AEDOOO FT ---- -- s.o -- o.o -- 21. 2 -- o.o ---- 4. 2 FRAM E 
AEDOOO FT DD28 -- 1.0 -- o.o -- 0.5 -- o.o: ---- 0.5 LEAKING 
AEDOOO FT DE67 -- 1.0 -- 0.0 -- 15, 0 -- 0.0 ---- 15.0 INCORRECT CURRENT 
AWOOO FT OE73 -- 1.0 -- o.o -- 3.0 -- 0.0 ---- 3.0 SHORTED 
AEDOOO FT OS26 - - 1,0 -- o.o -- O. ? -- o.o -- - - 0.2 FAILS TO OPERATE 
ABDOOO FT OZ19 -- 1.0 -- 0.0 -- 2.5 -- 0.0 ---- 2.5 REM FOR OTHER MA INT A 

til AEDOOO HE ---- -- 90.0 -- 0.1 -- 218.4 -- 0. 1 ---- 2.4 HARDWARE 
I AEDOOO HE 0028 4,0 o.o -- 2. 2 -- o.o : ---- 0.5 LEAKING w - - : --

AEOOOO HE 0021\ -- 1.0 -- o.o -- 0. 3 -- 0.0: ---- 0.3 PUNCTURED 
AEDOOO HE 0()28 -- 1.0 -- o.o -- 4 . 0 -- o.o ---- LO : TOR N 
AEDOOO HE OE21 -- 1.0 -- o.o -- 0.3 -- o.o -- -- 0.3 BURNED. CONTAC'P 
AEl)000 HE DE2A -- 6.0 -- 0.0 -- 18.5 -- o.o ---- 3. 1 FLASH F:0/ ARC ING 
AEDOOO HE DE46 -- l.O -- o.o -- 7.5 - - o . o ---- 7 .5 OUT OF ROUN D 
AEDOOO HE DE48 - - 1 , 0 -- o.o - - 10.5 -- 0. 0 : ---- 10.5 OVER LOADED MOTOR 
AED 000 HE DES! -- 1.0 -- o.o -- 1.0 : -- 0.0 ---- 1.0 BLOWN FUSE 
AEDOOO HE DE54 -- 6,0 -- o.o -- 18.7 -- o.o ---- 3. 1 OPEN C IRCUI'P 
AEDOOO HE DE69 -- 1,0 -- o.o -- 0.5 -- o.o ---- 0.5 INCORRECT SIGNAL 
AEDOOO HE DE71 -- 1.0 -- 0.0 -- 2. 5 : -- 0.0 ---- 2,5 Cl-IA NGE OF VA 1,UE 
AEDOOO HE DE73 -- 1.0 -- o.o -- 1.0 -- 0.0 ---- 1.0 SHORTED 
AEDOOO HE DM13 - - 17.0 -- o.o -- 56.1 -- o.o ---- 3. 3 BROKEN/SHEARED 
AEDOOO HE DM14 -- 3.0 : -- o.o -- 3. 0 -- o.o : ---- 1.0 CRACKED 
AEDOOO HE DM23 -- 1.0 -- o.o -- 0.2 -- o.o ---- 0.2 DIRTY 
AEDOOO HE DM32 -- 1.0 -- o.o -- 3. 0 - - 0.0 ---- 3.0 DEFECTIVE BEARING 
AEDOOO HE DM]A - - l.O -- 0.0 -- 16.0 -- o.o -- -- 16.0 ROUGH/ SCORED 
AE1>000 HE 0M4 1 -- l.O -- o.o -- 1.0 -- o.o ---- 1.0 BENT/ BUCKLED/DENTED 
AEDOOO HE OM53 -- 3. 0 -- o.o -- 1. 6 -- o.o - -·-- 0.5 LOOS E 
AEDOOO HE DM55 - - 15.0 -- 0.0 -- 7.9 -- o.o ---- 0. 5 LOST/M I SS ING 
AEDOOO HE IJM59 -- 2. 0 -- 0 . 0 -- 2.0 -- o.o ---- 1. 0 WORN I-IOLES/OVERSIZP.D 
AEDOOO HE DM5B -- 4.0 -- 0 . 0 -- 8. 5 -- o .o -- -- 2. 1 WOR N 
AEDOOO ttE DM5C -- 1.0 -- o.o -- 1.0 -- 0.0 ---- 1.0 WOR N BEYOND L fM JTS 
AEl)000 HE DM72 -- 5.0 -- o . o -- 34. 2 -- o .o ---- 6 .8 BURNED 
AEDOOO HE DN12 -- l. rf -- o .o -- -- -- -- - - - - - - NO DEFECT NOn:u 
AEDOOO HP. ON12 -- 1. 0 -- o.o -- 3 . 3 -- o. o ---- 0.8 NO DEFEC'r , PROG Ml\ I NT 
AEOOOO HE DN33 -- l.O -- 0.0 -- 2.0 -- o.o ---- 2.0 NO DEf ECT , SCHED MOO 
AEDOOO HE Or.19 - - 1. 0 -- o.o -- 9.5 -- 0 .0 ---- 3.2 REM FOR OTHER MAJNT A 



MAINTAINABif.TTY III GII -D RI VER UY 0 I':F F.CT COil~: 

TRACTION MOTOR ASSEMBLY 
( AF.llOOO) 

131\SEO ON 10,000 MILES OF REVl':NUE SEHVJC;E l ) PEllA'rl t)N 

MA INTENANC ~~ MAINTP.N/\NCE 
GPN ;y:c D-CODE ACTIONS RATE L/\BOtl HOURS LAllOR RATE ,' 1LHl'R IJF:SCll I PT l<) N 

PATCO WMATA PA TCO WMA'l'A PATCO WMATA P/\TCO WMATA P/\'f CO WMATA GPN , UCC , D-CODF. 

--------------------- :------------ -- -- . -------------- :---------------- :------------- -: ----------- -- -: ------- --- ------- -·- -- ·- ---
AEDOOO HE 07.42 - - 2.0 -- o. o -- 2. 1 -- 0.0 ---- l.O IMPROPER AIJJCJSTMENT 
AEDOOO HV -- -- 6. 0 -- o.o -- 113. 0 -- 0. 3 -- 18 . 8 --- - HUJ3 
AEDOOO 1-lV OM 511 5.0 -- 0.0 -- 105.0 - - 0. 3 -- 21. 0 -- -- I-JORN 
AEDOOO HV I I 1.0 -- 0 . 0 -- 8.0 -- 0.0 -- 8. 0 ---- tlOT or.s I GNATIW 
AEDOOO MR -- -- 15 6. 0 966.0 o. 4 0.6 1752 . 5 3169.l 4. 4 1. 9 11. 2 3. 3 MOTOR 
AE:0000 MR DC 12 -- 1.0 -- o.o -- 2.0 -- o.o - --- 2.0 MOI STUHP. PfH:SEN'I' 
AEDOOO MR OC22 - - 2 .0 - - 0.0 -- 4. 0 -- o.o ---- 2.0 FROZE N 
AEDOOO MR DC23 - - 1.0 -- o.o -- 0.5 -- 0. 0 -- -- 0 . 5 PITTED 
AEDOO O MR DD21 l.O -- o.o -- 6 .0 -- 0 . 0 -- 6.0 - -- - CUT 
AEDOOO MR DLl 24 -- ) • 0 -- o.o - - 10.2 -- 0.0 - --- 3 . 4 DF.:STROYl!:U 
AEDOOO MR D026 - - 1.0 -- 0 . 0 -- 0.2 -- 0.0 ---- 0.2 F OR E I GN OUJ~~CT DAMAGE 
AEDOOO MR DD28 -- 4.0 -- 0.0 -- 7 . 1 -- o.o -- -- 1.8 LEAKING 
AEDOOO MR DE14 -- 2 . 0 -- 0.0 -- 5. 5 -- 0 . 0 ---- 2.8 LOOS E CONNF.:CT IO N 
AEDOOO MR DF.21\ 2 2 . 0 8 4 . 0 0. 1 0. 1 5 27.0 409.l 1. 3 0 .2 24.0 4. 9 FLASll F.D/ ARC f NG 
AEDOOO MR DF.28 -- 5 .0 -- o.o -- 15.0 -- o.o - - -- 3. 0 INSULLZl,TION BflF:,\Kl) :)WN 

tij 
flE:1)000 MR 0~~21" 7.0 -- 0.0 -- 171.0 - - 0. 4 -- 24 . 4 -- -- MI SC ELEC T TROUB L P. I 

,i:,. AEDOOO MR DF.2K 1.0 - - 0.0 -- 1. 0 -- 0 . 0 - - 1.0 - --- TRIPPED 
AEDOOO MR DE2L 16.0 1.0 o.o 0 . 0 25 .0 5.0 0 . l 0.0 l. 6 s.o T R IPPED CKT ARP.AKE R 
J\EDOOO MR DE41 -- l 6 . 0 -- o.o -- 40. 3 - - o.o ---- 2. 5 DAMAGE[) ARM/\TURP, 
AEDOOO MR DE42 - - 10 . 0 -- 0.0 -- 26 . 9 -- o.o -- -- 2.7 DI\MMAGED COM MO I'/\ 1'0R 
AEOOOO MR OE 44 -- 1.0 -- 0 .0 -- 13. 0 -- 0 .0 ---- 13. 0 r.ow MIC /\ 
/\81)000 MR 0846 -- 212.0 -- 0. 1 -- 850. 5 - - 0.5 - - -- 4. 0 OUT OF ROUND 
J\ED 000 MR DF.48 -- 25 .0 - - 0.0 -- 93.8 -- 0 .1 -- -- 3. 8 OVER L OAOED MOTOR 
AEDOOO MR DE49 -- 2 .0 -- o.o -- 1.5 -- 0.0 -- -- 0.8 WORN BRUS II F:S 
AEDOOO MR DE51 -- 1.0 -- 0.0 -- 4.0 -- 0.0 -- -- 4. 0 BLOWN FUS E 
AEDOOO MR DF:54 -- 5 .0 -- o.o -- 16. 7 - - o.o ---- 3. 3 OP~: N C IHCUJ·r 
AEiJOOO MR DE7 1 -- 1.0 -- o.o -- 3. 3 -- 0. 0 ---- 3 . 3 C l-l/\NGE OF VALtJ~: 
I\F:1) 000 ,'I R DE72 2 . 0 8 . 0 0.0 Q. O l 6. 0 54 . 5 0.0 0.0 8 . 0 6. 8 GROll"lOEO 
Ai.;;DOOO MR Of.7 3 -- 25.0 - . o.o -- 80.3 -- 0.0 - - -- 3. 2 SIIORTED 
AEDOOO MR ll•'1 l 3 2.0 14. 0 o.o 0.0 23.0 3 5. 3 0. l 0.0 l l. 5 2 . 5 13ROKEN/ SHF:AHF.D 
AEDOOO MR DM14 -- 6 .0 -- 0.0 - - 9 .5 -- o.o - - -- 1. 6 CRAC KED 
AEOOOO MR OM2 J 2.0 4. 0 0.0 0.0 8 .0 18.0 o.o 0 .0 4. 0 4 . 5 I) IRTY 
AEDOOO MR OM32 3.0 lO . 0 0 .0 0 .0 56 .0 82 . 2 0. l 0 . 0 18. 7 2. 7 OF:FECTIV~ U EARING 
,\ 81) 000 MR DM) 7 -- 2.0 -- 0 . 0 -- 6.0 - - 0.0 - - -- 3.0 DE 1,1\M I NI\ TF:D 
AEI)000 MR mno -- 9 .0 -- o.o -- 1 1. 2 -- 0 . 0 - - - - 3. 5 DF.TER I OH/\n'.D 
M;!JOOO ,"IR o~, 39 l.O -- 0. 0 - - 3 . 0 - - 0. 0 - - 3. 0 - -- - PUL LEO I\PAHT 
I\P.0000 MR Dt-1 )A -- 2 . 0 - - o.o - - 5.5 - - 0.0 - --- 2. 8 ROUGH / SCOR~;o 
/\El)000 MR DM41 -- l. O -- 0.0 -- 2.0 -- 0.0 ---- 2 . 0 f"IENT/ BUCKLED/D F:NTF:D 
AEDOOO MR DM44 4. 0 2. 0 0 . 0 o.o 40.0 6 . 0 0 . l o.o 10. 0 1 . 0 OUT OE' 13AL/ TO L 
AE[)000 MR DM S 1 -- l 7. 0 -- o.o - - 4 4 . 3 -- 0.0 ---- 2 . 6 CHTPPEU/ PEEL[NG 
AF.:D 000 MR 0'15 3 -- r, . 0 -- 0.0 - - 1'1. 7 - - 0 .0 -- -- 2.5 LOOS ~: 
A 1,1) 000 ,'IR l>M55 -- 4. 0 -- 0.0 - - 1.5 -- 0 . 0 ---- 0 . 4 LOST/ MI SS ING 



MAINTAIN/\BILITY IHGH-DR!VER HY DEPEC T com: 

TRACTION MOTOR ASSEMBL Y 
(/\EDOOO) 

BASED ON 10,000 MILES OF REVENUE SER/ICE OPE RAT ION 

M/\INTEN/\NC ~: M/\INTENANC E 
r;PN ucc D-COOE ACTIONS RATE LABOR HOURS L/\BOR RAT E ML I-ITR OE SCR IPT [ON 

Pl\ TCO WMATA P/\TCO WM/\TA PA ·rco WMAT/\ PATCO WMATA PATCO wMATA GPN, lJCC,D-COl)f. 

~---------------------:-- -- ---- -- -- -- -- ·--- --- - --- --- : ------- ---------:----- --- - -- - - - :--- ---- -- -- -- -: ------- ---- - ---- - ·- · .. -- · --
AEDOOO MR OM56 2 . 0 -- o. o -- 9.0 -- 0.0 -- 4. 5 -- - - MI GS ING MI NOil Hll:,l RE 
AEDOOO MR DM58 J. 0 4.0 o. o 0.0 65.0 12. 5 0. 2 o.o 21. 7 3. 1 WOR N 
AED 000 MR DM65 -- 4.0 -- 0.0 -- 17.0 - - 0.0 ---- 4. 3 JAM/ BINDING/L OCKE D 
/\ED 000 MR OM72 -- 4. 0 -- 0. 0 -- 5. 1 -- o.o - - -- 1. 3 fl !JR NED 
AEDOOO MR DM75 -- 3. 0 -- o.o - - 5. 5 - - o.o ---- 1.8 HOT /0 /ERII E/\TED 
AEDOOO Ml< DNll -- 2.0 -- o.o -- 2. 0 -- 0.0 ---- 1.0 FAILURF: , CANNOT OlJ P 
AEIJOOO MR DN12 -- l.O -- o.o -- l.O -- o.o ---- 1.0 NO OEF' ECT NOT ~~I) 
AEOOOO MR DNlJ -- 1.0 -- 0.0 -- 0 . 1 -- 0.0 ---- 0.1 NO DEFECT , OP~;R l':RROI! 

AED 000 MR DN22 4J. 0 -- 0. 1 -- 69.0 -- 0. 2 -- 1.6 ---- NO DEFECT, COMP REM 
AEDOOO MR DNJ2 l.0 243.0 o. o 0. l 15. 0 6 2 7 .5 0.0 0. 4 1 5.0 2.6 NO DE 1° ECT, PR<Vi "1/\ JNT 
/\EDOOO MR DNJ3 -- 4 5. 0 -- o.o -- 203.8 - - 0. 1 ---- 1.5 NO Dlff ECT , SC I-I P. I) M,)1) 

t:rl /\811000 MR IJP4 2 -- 2.0 - - o.o -- 2. 5 -- 0.0 ---- 1. 3 LO'.v LUBR I C AN T 
I 1\8D 00 0 ,'1R DS 12 -- 1.0 - - 0.0 -- 3. 0 -- 0.0 ---- 3.0 ERR/\ TT C OP~RAr10N 

u, /\i,1)000 ,'IR OS 16 L. f) 17.0 0.0 o.o 8. 0 81. 3 0 . 0 0. l 8.0 2. 3 NOI S Y 
"- /\EOOOO MR 1)3 23 5. f) 0.0 12.0 o.o 2. 4 DE/\D ~ /\ R l:rj -- -- -- - - ----

I /\8D 000 MR DS26 -- 6.0 - - 0.0 -- 26.0 - - 0. 0 ---- 4. 3 F /\ I LS T O OPE llA"r t~ 
O'I AEDOOO MR DS2C -- 32.0 -- 0.0 -- 100.9 - - 0. l ---- 3. 2 F/\ILURF:, [ N'l'P.RNAL 

AEDOOO MR US2E 2. 0 - - 0.0 - - 2.0 -- o. o - - 1.0 - --- NO DYNl>.MI C B RI\KC: 
AEOOOO :'IR DS2F -- 1.0 -- 0.0 -- 2.0 -- 0.0 ---- 2.0 NO GO !ND [CAT ION 
AEDOOO MR OS43 -- l.O -- o.o -- 5.0 -- 0.0 -- ·-- 5.0 ERROR , 0 [ S PL /\Y R F: l\ llOU 
M : DOOO MR 0S4C ).0 - - 0.0 -- 10.0 - - 0.0 - - ) • 3 ---- SLOW ACCEL F: R/\T f 1)N 
AEDOOO MR DZ19 -- 62.0 -- 0 .0 -- 112.8 -- 0. l -- -- 2. 1 RRM FOR OT HRR MAINP I\ 

,\0:1) :-Jl) ,l .'1R ,)7, 2?. l. () - - 0.0 - - 33.0 -- 0. 1 - - J 3. 0 - --- DEFECT IJE , COIJ P1 , ~;R 

AEDOOO "1R DZ25 -- 2. 0 -- 0.0 -- 8. 5 -- 0.0 -- - - 1. 3 F /\ I LS D I AGNOST I C 'l'RSr 
AEUOOO MR OZ33 ).0 -- 0. 0 - - 70.0 - - 0 . 2 -- 2). 3 -- -- MTGCF:L LA NROlJS nP.n;c:-rs 
AEDOOO MR 07, 4 3 -- 2. 0 - - o.o -- 3.0 - - 0.0 -- -- 1. 5 IM PROPER S P/\C I NG/CI, ~; A 
1\81) 000 MR I l 31. 0 6.0 0. l 0.0 5 8 3. 5 28.0 l. 5 0 .0 18. A 4. 7 NOT f) ~;SJGr-.J /\TIW 

* 





APPENDIX F 

Data Extraction No. 6 

Traction Motor Assembly By Repair Code 

F-l/F- 2 





MAINTIITNABII !TY liJGH- DRJVEn RY flE P/\IR C-O DF 

TRACTION MOTOR ASSEMBIY 
(GPN AEDOOO) 

BASED ON 10 , 000 MIi ES OF REVENUE SERVI CE OPt-:RAT / ON 

MAINTENANCE MAINTENANCE 
G?N :JCC R-CUOE ACTIONS RATE I /\BOR HOURS IABOR RATE Ml IITR Dl': SC HIPTLON 

P/\TCO WM/\T/\ P/\TCO \~MATA PATCO WM/\T/\ PI\TCO WMI\TA PA TCO WMl\TA G PN , UCC, R-CO DE 
• - - - -- - ---- - - - - • • • - --- : -- - - - - - - - - - - - - - - : --- - - - - - - - - - ~ • : - - - - - - - - - - - - - - - - : - - -- - - - - - - - - - - : - - - - - - - - - • . - - - : - - - - - - - - - . - - - • • - • • 

.'\:-::0000 - - - ---- l 6 2. fl 1079.0 0.4 0.7 186 5. 5 1443.7 4.7 2 . 1 l l."> 1.2 TRACTION MOTOR ASS Y 
/\£000_0 S2 - - - - ·- 18.0 -- 0.0 -- 35.0 -- o.o - - ·- - 1.9 COUP! ING 
AEDOOO 62 HBOI ··- I . 0 -- 0 . 0 -- LO - - o.o - - - - 3 . 0 ADJUSTE D 
AEDOOO 62 R,)07 -- 2 .0 -- o.o -- 4.0 -- o.o -- -- 2.0 T!lOUl3 1 f SHOUT LNI.; 
A l:D O '.) 0 fi 2 l-{f\J03 -- 4.0 - - o.o -- S. 5 - - o.o - - -- 2 . 1 REMOVED & RlcP I /\ \'ED 
AEDOOO 62 RN04 -- J.O - - 0.0 -- 3.0 -- o.o -- - - 1.0 fl EMOVED TO RF.PAI R 
/\lcOOOO fi 2 RN05 -- 7.0 - - o.o -- 13. 5 - - o.o ---- 1. 9 REPI.A'.:ED 
AEDOOO 62 RRlO l. 0 -- 0 . 0 -- 3.0 - - o.o -- -- 3.0 SERVI CED 
AEDOOO FT ---- -- s.o -- 0.0 - - 21. 2 -- 0 . 0 ---- 4.2 FRAME 
ArnOflO FT ll,102 -· - l. 0 -- 0 . 0 -- 0 .2 - - o. o ---- 0 . 2 I NS P & FOUND :)K 
AEDOOO FT RNO 3 - - 2.0 -- o.o -- 15.5 -- o.o ---- 7 . S REMOVED & REP I /\CFD 
Af':DOOO FT RN04 -- 1.0 -- o.o - - 2 .5 -- o.o --- -- 2.5 REMOVED TO REPA IR 
/\WOOO FT RRlO -- 1.0 -- 0.() -- 3.0 -- 0 .0 -- -- 3.0 REMOVE / RE PAI !1/ ll FPI .'\~'E 
AEOOOO HE - - -- - -· 90. 0 · - 0 . 1 -- 218.4 - - 0. 1 -- -- 2 . 4 HARDWARE 

'-r:I Af':D000 HE ~Fl01 2.0 - - o.o -- 2 .1 -- o.o - --- 1.0 ADJUSTED 
I AEDOOO HE RC03 -- 1.0 -- (). 0 -- -- -- ·- - - - - -- COMP! ETED PREVl 1) IJS I Y 

w I\EOOOO HE H.TO 2 -- 10.0 -- 0.0 - - 17.5 -- o.o -- - - l. 8 INSP & FOUND :JK 
AEDOOO HE R.)07 ·· - l 3. 0 -- o.o -- 1 3. 3 - - o.o - - -- l • 0 TROUB I E SHOOT I Ne; 
AF.:DOOO HE llNO) -- J7 .o -- o.o -- 87.9 - - 0 . 1 --- - 2 . 4 REMOVED & RE Pl /\CF. I) 
AEOOOO HE RM 04 -- 2.0 -- 0 .0 -- 29.0 -- 0 . 0 -- ·-- 14.5 REMOVED TO REPAIH 
/\EDOOO il E RN05 - - l 'i. O - - () .o -- 27.6 -- o.o - - - - l.S REPIACED 
AEDOOO HE HN09 -- (, . o - - 0 .0 - - 22.3 o.o - - - - 3.7 nEPIACED MI ~aR H[)WR E 
I\Ef)t):JO HE Rfl l 0 ··- ;>. 0 . - 0.0 - - l. 7 .• - 0.0 - - - - a .CJ flEMOVE / REP/\ I R/ ll EPt ~CE 
AEDOOO HE RSOfi - - 1.0 - - o.o 16.0 -- o.o · -- -- l fi. 0 MACHINED 
Alcl)OOO I-IE I l -- l.O - - o.o -- 1.0 -- o.o ---- 1.0 NOT DESIGNATED 
AEDOOO HV ---- (j .o -- o.o -- 11 3. 0 -- 0. 1 -- 1 fl. fl - - - - IIUB 
I\EDOOO HV HN03 2.0 -- 0 .0 -- 24.0 -- 0. 1 -- 12.0 - - - - REMOVED & REPI /\CED 

AEDO~O HV flR28 3.0 o.o - - fi6. 0 -- 0 .2 -- 22.0 -- - - DI SASSEMBI E/ 13R EAKL)OWN 
I\EDOQO IJV r ) 1.0 ··- o.o - - 23.0 - - 0. 1 -- 23.0 - -- -- NOT DESIGNATED 
/\EDOOO MR -- - - 156.0 %6.0 0. 4 0.6 17 'i 2 . '> n fi9 .1 4. 4 1. 'l l I.?. 1. 1 "'10 TOR 
AEDOOO "'1R flflOI ··- 10.0 -- o.o -- 35.0 -- 0 . 0 - - - ·- 3.5 AD.JUSTED 
AEDOOO MR R:03 -- 2.0 ·- 0 . () - - 0.5 -- 0 .0 - - -- 0. 3 COMP) ETED PHEV I o u:; 1 '( 
1\1:1)000 MR ,i:06 l. 0 -·· o.o - . !) • fl - . 0.0 - - r;. f) - - - - DEHrrn:: D :lEl'A. [R 

AlcDO (H) MR il'.:' l 5 -- '1.0 - - o.o 10.0 . - o.o - - -- 2. 5 s,nAPPED 
I\EDOOO MR RE02 -- 2.0 -- o.o -- 4. 0 - - o.o - - -- 2 . 0 MODI Fl ED 
ArnOOO MR UE OS l. 0 0 .0 - - 22.0 - - 0 . l -- 22 . 0 - - - - REl3U II T 
AF.D!lOO MR RJ02 32.0 ?. 46. 0 I). l 0. l 50.0 n5.8 0 . 1 0.5 l.li L:.1 INSP ,5, FOUND OK 
I\EDOOO MR RJ05 43.0 -- I). I - - 7 4 . 0 - - 0 . :.1 - -- 1 • 7 - - - - TESTED 
AEDOOO Mfl R.JOf; 2.0 0.0 - . 50.0 - . 0 .1 29 . 0 -- - - TflACl< T E:;T 
Ar:DOOO MR ll )1)7 4.0 l'.H . n 0 .0 0. l :u,.o fi 21. 7 0 . l n. 4 0 . S 1.1 THOIJB I E SHOOT I N<; 
At:1)000 MR H •JO 3 •;4. () Ir,;,•() ri • I 0. I l?.Flfi.5 fi34. 4 1. ;i (). 4 23.8 4. 2 REMOVED & REP1 A:FD 
AE00:10 MR ftf\J0 4 l . I) I ,1] . () (). 0 ri • l 13. O ·n,, .4 I) . 1 (). ). 3 3. ri '.1 . () HF.MOVED f \) RF Pl\ l ll 
I\ I::) 0 :I/) ,'1R :,~0 5 ?. • I) I ;, C,. () o.o (). I ?.5 . 0 ?.g8. 7 n. l () . ;, l 2 . <; ?. 4 11 1•:P t f\C£0 



* 
hj 
I 

,I::> 

r,p~ UCC A-CODE 
MAINTENANCE 

ACTIONS 

P.\TCO WMATA 

MATNTAINABJJ JTY HIGH-DRIVER BY REPAIR CODE 

TRACTI ON MOTOR ASSEMBJ Y 
(GPN AEDOOO) 

BASED ON 10 ,000 Mil ES OF REVENllE SERVI CE OPEHAT JON 

MAINTENANCE 
RATE 

PATCO WMATA 

IABOR HOUR S 

PATCO WMATA 

IABOR RATF MJIITR 

PATCO WMATA PATCO WMATA 

DE SCRI PT LON 

. . -- - ··---- --- - --- - ---- - -:---- - - ---- - - - · : - --- - --- - - --- -:-- -- -- - - ------: - -- - -- - - --
GPN,UCC,R -C0DE 

AED!lOO MR RN09 2.0 21i. 0 o.o o.o 9.0 150.l o.o 0. l 4.S c; . fl REPIACED MI NOR HDWRF AEOOOO MR ,rno1 l.O -- o.o - - 39.0 -- 0. l -- 1 3. n - - - - CQNN ECn o AEl){)00 MR ARO) 5.0 - - o.o -- llO. 0 - - 0.2 -- 16.0 - - - - DISCONN ECTE D AEDCJOO MR RRJO -- 5.0 -- o.o -- 31. 5 -- o. o -- - - 5. j flEM OVE/REP.1\ 1 R/ ll tP I ACE AEDOOO MR llR l 8 -- 17,0 -- o.o -- 51. 7 - - 0.0 -- -- 3.2 S ERVI CED AEDOOO MR RR24 1.0 - ·· o.o -- 1.0 - - o.o - - I. 0 - - - - TEGT & flE? AJ~ AEDIJOO MR flR26 1.0 - - o.o -- 4.0 -- o.o -- 4.0 - - - - WE i i:l ED AEDOOO MR RS02 2.0 -- o.o - - 8.0 -- 0. 0 - - 4.0 - -- - Cl E.'INEO AEi:lOOO MR H',O(; -- 43.0 - - o.o .. - 2'17 .8 -- 0.1 - - - - 5 . 3 l M/\Cll I NED 



APPENDIX G 

Data Extraction No. 7 

Power Regulator By Defect Code 

G-1/G- 2 





PATCO MAINTENANCE HIGH-DRIVER BY DEFECT CODE 

POWER REGULATOR - CAM 
(GPN AEBDOl) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATI ON 

MAINTENANCE MAINTENANCE 
GPN ucc D-CODE : ACTIONS RATE LABOR HOURS LABOR RATE MLHTR DESCRIPTION 

PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA GPN,UCC ,D-COOE 
·---------------------:----------------:--------------:----------------:--------------:--------------:--------------------- ------ : 

AEBOOl -- ---- : 673. 0 547.0 1.7 0.3 3830.5 2872.3 9.6 1. 7 5.7 5.3 CAM 
AEBOOl lF ---- -- 30 . 0: -- o.o : -- 130 . 8 -- 0.1 ---- 4. 4 INSU LATOR 
AEBOOl lF OE2C -- 1.0 -- o.o: -- 14.0 -- o.o ---- 14. 0 INTERLOCK MALFUNCTION 
AEBDOl lF OM13 -- 2 . 0 -- o.o -- 2 . 0 : -- o.o ---- 1.0 BROKE N/SHEAR ED 
AEBDOl lF DM14 -- 22.0 -- o.o -- 88.3 -- 0.1 ---- 4.0 CRACKED 
AEBDOl lF DM15 -- 1.0 -- o.o -- 3.0 -- o.o ---- 3.0 CRACKS, THERMAL 
AEBOOl lF DM23 -- 1.0 -- 0.0 -- 5.0 -- 0.0 ---- 5 .0 DIRTY 
AEBDOl lF DM53 -- 1.0 -- o.o -- 0~5 -- o.o ---- 0.5 : LOOSE 
AEBDOl lF OM75 -- 1.0 -- o.o -- 14. 0 -- o.o : ---- 14.0 HOT/OVERHEATED 
AEBDOl lF DN32 -- 1.0 -- o.o -- 4. 0 -- 0.0 ---- 4.0 NO DEF ECT , PROG MAINT 
AEBDOl 5N ---- 1.0 -- o.o -- 16.0 -- o.o -- 16 . 0 ---- SUPPORT 
AEBDOl 5N DE2N 1.0 -- o. o -- 16.0 -- o.o -- 16. 0 ---- DEFECTIVE SWITCH 
AEBDOl SR ---- 2.0 -- 0 . 0 -- 30 . 0 -- 0.1 -- 15. 0 ---- SWITCH 

0 AEBDOl SR DE2N 1.0 -- o. o -- 16.0 -- o.o -- 16 .0 ---- DEFECTIVE SWITCH 
I AEBDOl SR DM42 1. 0 - - o. o -- 14. 0 -- o.o -- 14. 0 - --- CRUSHED/ CRIMPED 

w AEBDOl 6R ---- 6.0 -- o.o -- 28. 0 - - 0.1 - - 4 . 7 --- - CONTACT 
AEBDOl 6R DE2P 4 . 0 -- 0 . 0 -- 18.0 -- 0.0 -- 4. 5 ---- DEFECTIVE CONTACT TIP 
AEBDOl 6R DE72 1.0 -- o. o -- 6.0 -- o. o -- 6 .0 ---- GROUNDE D 
AEBDOl 6R DZ42 1.0 -- 0.0 -- 4.0 -- o.o -- 4.0 - --- IMPROPER ADJUSTMENT 
AEBDOl 6V ---- -- 301. 0 -- 0.2 -- 1403 . 9 -- 0.8 ---- 4. 7 CONTROLLER 
AEBDOl 6V DC23 -- 1.0 -- o.o -- 0 . 1 -- o.o ---- 0. 1 PI TTED 
AEBDOl 6V DD28 - - 81. 0 -- 0.0 -- 246.5 -- 0.1 ---- 3 .0 LEAKING 
AEBDOl 6V DE14 -- 3.0 -- o.o -- 11.0 -- o.o ---- 3.7 LOOSE CONN ECT I ON 
AEBDOl 6V DE21 -- 2.0 -- o.o -- 5.6 -- o.o ---- 2.8 BUR NED CONTACT 
AEBDOl 6V DE29 : -- 3.0 -- o.o -- 8.1 -- 0.0 ---- 2. 7 DIRTY CONTACTS 
AEBDOl 6V DE2A -- 16. 0 -- 0.0 -- 119. 8 -- 0.1 ---- 7 .5 FLASHED/ ARC ING 
AEBDOl 6V DE2C - - 1.0 -- o.o -- 5.5 - - o.o ---- 5.5 INTERLOCK MALFUNCT I ON 
AEBDOl 6V DE2E -- 1.0 -- o. o -- 3.0 -- 0.0 --- - 3.0 RELAY COIL MALF UNCT I O 
AEBDOl 6V DE2L -- 1.0 -- o.o -- 4.0 -- o.o ---- 4 .0 TRIPPED CKT BREAKER 
AEBDOl 6V DE48 -- 18.0 -- 0.0 -- 96 . 3 -- 0 .1 ---- 5 .4 OVER LOADED MOTOR 
AEBDOl 6V DE54 -- 4.0 -- o.o -- 13. 0 -- o. o ---- 3. 3 OPEN CIRCUIT 
AEBDOl 6V DE67 -- 4. 0 -- 0.0 -- 21. 0 -- 0. 0 ---- 5.3 INCORR ECT CURRENT 
AEBDOl 6V DE6F -- 1.0 -- 0.0 -- 6.0 -- o. o --- - 6.0 LOW VOLTAGE 
AEBDOl 6V DE73 - - 2 . 0 -- o.o -- 16.3 -- o.o ---- 8.1 SHORTED 
AEBDOl 6V DE74 -- 5.0 -- 0.0 -- 16 . 8 -- 0. 0 ---- 3.4 WELDED CONTACT 
AEBDOl 6V DM13 -- 3.0 -- o.o -- 7 .5 -- 0.0 ---- 2 .5 BROKEN/ S HEARED 
AEBDOl 6V DM14 -- 9.0 -- o.o -- 4 7 . 8 -- 0.0 ---- 5. 3 CRACKED 
AEBDOl 6V DM23 -- 2.0 - - o.o -- 1 7.0 -- 0.0 ---- 8. 5 DIRTY 
AEBDOl 6V DM24 -- 1.0 -- 0. 0 -- 0.7 -- o.o ---- 0. 7 STICKY / GUMM Y 
AEBDOl 6V DM38 -- 5.0 -- 0.0 -- 17 . 1 -- o.o ---- 3. 4 DETERIORATED 
AEBOOl 6V DM3C -- 4. 0 -- o.o -- 8.9 -- 0.0 ---- 2. 2 STRIPPED 
AEBDOl 6V DM43 -- LO -- 0.0 -- 2.0 -- o.o ---- 2.0 DEFORMED/ DISTORTED 



PATCO MAINTENANCE HIGH-DRIVER BY DEFECT CODE 

POWER REGULATOR - CAM 
(GPN AEBDOl) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERAT I ON 

MAINT ENANCE MAINTENANCE 
GPN ucc D-CODE ACTIONS RATE LABOR HOURS LABOR RATE MLHTR DESCRIPTION 

: 
PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA GPN,UCC,D-CODE 

:---------------------:----------------:--------------.---------------- :--------------.--------------.---------------------------: AEBDOl 6V DM51 -- 1.0 : -- o.o -- 8.0 -- o.o ---- 8.0 CHIPPED/ PEELING AEBDOl 6V DM53 -- 5.0 -- 0.0 -- 37. 8 : -- o.o ---- 7.6 LOOSE AEBDOl 6V DM55 -- 3. 0 -- 0.0 -- 30.0 -- o.o ---- 10. 0 : LOST/ MISSING AEBDOl 6V DMSB -- 3.0 -- o.o -- 15.5 -- o.o ---- 5.2 WORN AEBDOl 6V DM65 -- 7 . 0 -- 0. 0 : -- 19.9 -- o.o ---- 2.8 JAM/ BINDING/ LOCKED AEBDOl 6V DM67 -- 12.0 -- 0.0 -- 24.l -- 0.0 ---- 2.0 STICKING AEBDOl 6V DM72 -- 10.0 -- o.o -- 157.0 -- 0. 1 ---- 15. 7 BURNED AEBDOl 6V DM75 -- 2.0 -- 0.0 -- 29.0 -- 0.0 ---- 14. 5 : HOT/OVERHEATED AEBDOl 6V DNll -- 1.0 -- o.o -- 1.0 -- o.o ---- 1.0 : FAILURE, CANNOT DUP AEBDOl 6V DN32 -- 7 . 0 -- o.o -- 26 . 6 -- o.o ---- 3.8 NO DEFECT, PROG MAINT AEBDOl 6V DP23 -- 1.0 -- 0.0 -- 10.0: -- o.o : ---- 10.0 : DRY AEBDOl 6V DP42 -- 2.0 -- o.o -- 11. 0 -- o.o : ---- 5.5 LOW LUBRICANT AEBDOl 6V DS12 : -- 16.0 -- 0. 0 -- 80.l -- o.o ---- 5.0 ERRATIC OPERATION AEBDOl 6V DS13 -- 2.0 -- o.o -- 11. 5 -- o.o ---- 5.8 : INTERMITTENT OPER AEBDOl 6V DS26 -- 4.0 -- o.o -- 13. 3 -- o.o ---- 3. 3 : FAILS TO OPERATE C} AEBDOl 6V DS2C -- 20.0 -- 0.0 -- 116. 3 -- 0.1 ---- 5.8 : FAILURE, INTERNA L I 
.i:,. AEBDOl 6V DS2K -- 1.0 -- o.o -- 12. 0 - - 0.0 ---- 12. 0 OPEN, WILL NOT AEBDOl 6V DS2L -- 1.0 : -- 0.0 -- 1.0 -- o.o ---- 1.0 OPERATE, WILL NOT AEBDOl 6V DS45 -- 1.0 -- o.o -- 2.0 -- o.o ---- 2.0 HIGH TEMPERATURE AEBDOl 6V DS4E -- 9.0 -- o.o -- 24.9 -- o.o ---- 2.8 SLUGGISH AEBDOl 6V DZ42 : -- 15. 0 -- o.o -- 53.3 -- o.o ---- 3.6 IMPROPER ADJUSTMENT AEBDOl 6V DZ44 -- 9.0 -- o.o -- 45,6 -- o.o ---- 5. l INCORRECTLY ASSEMBLED AEBOOl 6V I l : -- 1.0 -- 0.0 -- -- -- -- ---- -- : NOT DESIGNATED AEBDOl 9C ---- 2.0 -- o.o -- 14.0 -- o.o -- 7 .0 ---- GEAR AEBDOl 9C DM53 2.0 -- 0 . 0 -- 14. 0 -- o. o -- 7.0 ---- LOOSE AEBDOl 9D ---- 1.0 -- 0.0 -- -- -- -- -- -- ---- GEARBOX AEBDOl 9D DN33 1.0 -- o.o -- -- -- -- -- -- ---- NO DEFECT , SCHED MOD AEBDOl BV ---- 2.0 -- o.o -- 17.0 -- o.o -- 8.5 ---- BLOCK AEBDOl BV DM53 1.0 -- o.o -- 1.0 -- 0.0 -- 1.0 ---- LOOSE AEBDOl BV DS23 1.0 -- 0.0 -- 16. 0 -- o.o -- 16.0 ---- DEAD CA R AEBDOl CF ---- 15.0 -- o.o -- 108.0 -- 0.3 -- 7.2 ---- CAM SWITCH AEBDOl CF DE2A 2.0 -- o.o -- 11. 0 -- o.o -- 5.5 ---- : FLASH ED/ ARC ING AEBDOl CF DE2N 1.0 -- 0.0 -- 14.0 -- 0.0 -- 14. 0 ---- DEFECTIVE SWITCH AEBDOl CF DE2P 1.0 -- o.o -- 4. 0 -- o.o -- 4.0 ---- DEFECTIVE CONTACT TIP AEBDOl CF DM13 1.0 -- 0.0 -- 2.0 -- 0.0 -- 2 . 0 ---- BROKEN/ SHEARED AEBDOl CF DM65 3. 0 -- o.o -- 21. 0 -- 0. 1 -- 7.0 ---- JAM/ BINDING/ LOC KED AEBDOl CF DM77 1.0 -- o. o -- 7.0 -- 0.0 -- 7.0 ---- DEFECTIVE INTERLOC K AEBDOl CF DS13 3. 0 -- o.o -- 33.0 -- 0.] - - 11.0 ---- INTERMITTENT OPER AEBDOl CF DS2L 2.0 -- o.o -- 12.0 -- 0.0 -- 6.0 ---- OPERATE, WILL NOT AEBDOl CF [ 1 1.0 -- 0.0 -- 4.0 -- 0.0 -- 4. 0 ---- NOT DESIGNATED AEBDOl HE ---- -- 126.0 -- 0. 1 -- 787.9 -- 0.5 ---- 6. 3 HARDWARE AEBDOl HE DC12 -- 1.0 -- 0.0 -- 3. 1 -- 0.0 ---- 3. 1 MOISTURE PRESENT 



PATCO MAINTENANCE HIGH-DRIVER BY DEFECT CODE 

POWER REGULATOR - CAM 
(GPN AEBDOl) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

MAINTENANCE MAINTENANCE 
GPN ucc 0-CODE ACTIONS RATE LABOR HOURS LABOR RATE MLHTR DESCR I PTION 

: 
PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA GPN, UCC,D-CODE 

·---------------------:----------------:--------------:----------------:--------------:--------------.---------------------------: AEBDOl HE DC21 -- 1.0 -- o.o -- 2.0 -- 0.0 ---- 2 . 0 CORRODED AEBDOl HE DD21 -- 1.0 : -- 0.0 -- 0.5 -- o.o ---- 0. 5 CUT 
AEBDOl HE 0024 -- 2.0 -- o.o -- 9.0 -- 0.0 ---- 4. 5 DESTROYED 
AEBDOl HE DD26 - - 1.0 -- 0.0 -- 1.0 -- o.o ---- 1.0 FOREIGN OBJECT DAMAG E 
AEBDOl HE DE14 -- 1.0 -- o.o -- 5.5 -- o.o ---- 5. 5 LOOSE CONNECTION 
AEBDOl HE DE2A -- 5.0 -- o.o -- 4 8. 7 -- o.o ---- 9.7 Fl,ASH ED / ARC I NG 
AEBDOl HE DE2B -- 1.0 -- o.o -- 6.0 -- o.o ---- 6.0 INSULLAT ION BREAKDOWN 
AEBDOl HE DE2L -- 1.0 -- 0.0 -- 3.0 -- o.o ---- 3.0 TRIPPED CKT BREAKER 
AEBDOl HE DE31 -- 1.0 -- 0.0 -- 6.0 -- o.o ---- 6.0 CROSSED LEA DS AEBDOl HE DE48 -- 2.0 -- 0.0 -- 7.0 -- o.o ---- 3. 5 OVERLOADED MOTOR 
AEBDOl HE DE49 -- 1.0 -- o.o -- 2.0 -- o.o ---- 2.0 WORN BRUSHES 
AEBDOl HE DE52 -- 1.0 -- 0.0 -- 7.0 -- 0.0 ---- 7.0 BROKEN LEAD 
AEBDOl HE DE54 -- 1.0 -- o.o -- 16.0 -- o.o ---- 16.0 OPEN CIRCUIT 
AEBDOl HE DE73 -- 1.0 -- o.o -- 3.0 -- 0.0 ---- 3. 0 SHORTED 
AEBDOl IIE DM13 -- 5.0 -- o.o -- 9.6 -- o.o ---- 1.9 BROKEN/ SHEARED 
AEBDOl HE DM14 -- 4.0 -- 0.0 -- 11. 3 -- 0.0 ---- 2.8 CRACKED G'l AEBDOl HE DM37 -- 1.0 -- 0.0 -- 10.0 -- o.o ---- 10.0 DE LAM INA TED I 

V, AEBDOl HE DM38 -- 22.0 -- o.o -- 196.6 -- 0.1 ---- 8 .9 DETERIORATE D AEBDOl HE DM3B -- 2.0 -- Q.O -- 3. 1 -- o.o ---- 1.5 SEPARATED 
AEBDOl HE DM43 -- 1.0 -- 0.0 -- 1.0 -- o.o ---- 1.0 DEFORMED/ DISTORTED 
AEBDOl HE DM53 -- 2 . 0 -- o.o -- 2.0 -- 0.0 ---- 1.0 LOOSE AEBDOl HE DM59 -- 1.0 -- o.o -- 10.0 -- 0.0 ---- 10.0 WORN HOLES/OVERSIZED AEBDOl HE DM5B -- 2.0 -- 0.0 -- 4.0 -- o.o ---- 2.0 WORN 
AEBDOl HE DM72 -- 18.0 -- o.o -- 129.6 -- 0.1 ---- 7. 2 BURNED AEBDOl HE DM74 -- 11. 0 -- 0.0 -- 52.5 -- o.o ---- 4. 8 CRYSTAL I ZED AEBDOl HE DM75 -- 26.0 -- 0.0 -- l 70. 2 -- 0.1 ---- 6.5 HOT/ OVERHEATED 
AEBDOl HE DN32 -- 2.0 -- o.o -- 0.7 -- o.o ---- 0.4 NO DEFECT, PROG MAINT 
AEBDOl HE DN33 -- 7.0 -- o.o -- 66.0 -- 0.0 ---- 9. 4 NO DEFECT , SCII ED MOD 
AEBDOl HE DS45 -- 1.0 -- 0.0 -- l. 5 -- 0.0 ---- 1.5 HIGH TEMPERATURE 
AEBDOl PJ ---- 1.0 -- 0.0 -- 22.0 -- 0. 1 -- 22.0 ---- PC BOARD (CARD) AEBDOl PJ DS2L 1.0 -- 0.0 -- 22.0 -- o. 1 -- 22.0 ---- OPERATE, WILi. NOT 
AEBDOl R9 -- - - -- 3.0 -- 0.0 -- 16.2 -- 0.0 ---- 5. 4 ROD 
AEBDOl R9 DE2A -- 1.0 -- 0.0 -- B.O -- 0 .0 ---- 8.0 FLASHED/ ARCING 
AEBDOl R9 DM72 -- 2.0 -- o.o -- B. 2 -- 0.0 ---- 4 . 1 BURNED 
AEBDOl RY ---- -- 87.0 -- 0. 1 -- 533.5 -- 0.3 ---- 6. 1 RESISTOR 
AEBDOl RY DC12 -- 1.0 -- o. o -- 11.0 -- 0.0 ---- l 1.0 MOISTURE PRESENT AEBDOl RY DD26 -- 1.0 -- 0.0 -- 15. 0 -- 0.0 ---- 15.0 FOREIGN OBJECT DAMAGE AEBDOl RY DD28 -- 2.0 -- 0 . 0 -- 23.5 -- 0 .0 ---- 11.8 LEAKING 
AEBDOl RY DE 2A -- 23.0 -- 0.0 -- 165 .6 -- 0.1 ---- 7. 2 : FLASHED/ ARCING AEBDOl RY DE48 -- 3.0 -- 0.0 -- 5.0 -- o.o ---- 1. 7 OVERLOADED MOTOR 
AEBDOl RY DE54 -- 3.0 -- o.o -- 14.0 -- 0.0 ---- 4. 7 OPEN CIRCUIT 
AEBDOl RY DE67 -- 1.0 -- o.o -- 6. 5 -- 0. 0 ---- 6. 5 INCORRECT CURRENT 



G") 
I 

en 

GPN UCC D-CODE 
MAINTENANCE 

ACTIONS 

PATCO WMATA 

PATCO MAINTENANCE HIGH-DRIVE·R BY DEFECT CODE 

POWER REGULATOR - CAM 
(GPN AEBDOl) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

MAINTENANCE 
RATE 

PATCO WMATA 

LABOR HOURS 

PATCO WMATA 

LABOR RATE 

PATCO WMATA 

MLHTR 

PATCO WMATA 

DESCRIPTION 

·---------------------:----------------.-------------- :----------------:--------------:--------------.--------------------------- : AEBDOl RY DE69 

GPN,UCC,D-CODE 

-- 2.0 -- o.o -- 5.5 -- o.o ---- 2. 8 INCORRECT SIGNAL 
AEBDOl RY DE73 -- 1.0 -- o.o -- 2.0 -- o.o ---- 2.0 SHORTED 
AEBDOl RY DM13 -- 2.0 -- o.o -- 6.0 -- o.o ---- 3.0 BROKEN/SHEA RE[) 
AEBDOl RY DMl4 -- 4.0 -- o.o -- 3.6 -- 0. 0 : ---- 0.9 CRACKED AEBDOl RY DM23 -- 1.0 -- 0.0 -- 4.0 -- o.o ---- 4. 0 DIRTY 
AEBDOl RY DM38 -- 5.0 -- 0.0 -- 15.7 -- o.o -- -- 3. 1 : DETER !ORATED 
AEBDOl RY DM41 -- 1.0 -- 0.0 -- 4.0 -- o.o ---- 4.0 BENT/ BUCKLED/DENTED 
AEBDOl RY DM72 -- 13. 0 -- 0.0 -- 157. 5 -- 0 .1 ---- 12.1 BURNED 
AEBDOl RY DM74 -- 1.0 -- 0.0 -- 0.3 -- 0.0 ---- 0.3 CRYSTALIZED AEBDOl RY DM75 -- 13. 0 -- o.o -- 3 9. 4 -- o.o ---- 3.0 HOT/ OVERHEATED 
AEBDOl RY DN32 -- 3.0 -- o.o -- 1.4 -- 0.0 ---- 0.5 NO DEFECT, PROG MAINT 
AEBDOl RY DN33 -- 2.0 -- o.o -- 15.0 -- 0.0 ---- 7.5 NO DEFECT, SCHED MOD 
AEBDOl RY DS13 -- 1.0 -- o.o -- 16.0 -- o.o ---- 16.0 INTERMITTENT OPER 
AEBDOl RY DS2L : -- 1.0 -- o.o -- 4.0 -- 0.0 : ---- 4.0 OPERATE, WI LL NOT 
AEBDOl RY DZ25 -- 1.0 -- o.o -- 14.0 -- o.o ---- 14.0 FAILS DIAGNOSTIC TEST AEBDOl RY DZ37 -- 2.0 -- o.o -- 4.5 -- o.o : ---- 2. 3 UNABLE TO ADJUST 
AEBDOl SM ---- 64 3. 0 -- 1. 6 -- 3595.5 -- : 9.0 -- 5.6 ---- SHAFT 
AEBDOl SM DC21 1.0 -- o.o -- 4.0 -- 0.0 -- 4.0 ---- CORRODED 
AEBDOl SM DE13 29.0 - - 0.1 473.0 : 1. 2 16.3 DEFECTIVE WIRING -- -- -- ----AEBDOl SM DE25 : 1.0 -- 0.0 -- 4.0 -- o.o -- 4.0 ---- : DEFECTIVE DIODE 
AEBDOl SM DE26 6.0 -- 0.0 -- 64. 0 -- 0.2 -- 10.7 ---- DEFECTIVE RELAY 
AEBDOl SM DE27 2.0 -- 0 . 0 -- 21. 0 -- o. 1 -- 10.5 ---- DEFECTIVE RESISTOR 
AEBDOl SM DE2A 8.0 -- 0 . 0 -- 187.0 -- 0.5 -- 23.4 ---- FLASHED/ ARCING 
AEBDOl SM DE2F 2.0 -- 0.0 -- l 8. 0 -- o.o -- 9.0 ---- MISC ELECT TROUBLE 
AEBDOl SM DE2K 4.0 -- o.o -- 13. 0 -- 0.0 -- 3.3 ---- TRIPPED 
AEBDOl SM DE2L 151.0 -- 0.4 -- 73.0 -- 0.2 -- 0 .5 ---- TRIPPED CKT BREAKER 
AEBDOl SM DE2N 4.0 -- 0.0 -- 21. 0 -- 0 . 1 -- 5. 3 ---- DEFECTIVE SWITCH AEBDOl SM DE2P 13. 0 -- o.o -- 47.0 -- 0.1 -- 3. 6 ---- DEFECTIVE CONTACT TIP AEBDOl SM DE32 1.0 -- o.o -- 8.0 -- o.o -- 8.0 ---- MISWIRED/CO NNF.CT J NCO AEBDOl SM DE72 6.0 -- 0.0 -- 66.0 -- 0.2 -- 11. 0 ---- GROUNDED AEBDOl SM DE74 1.0 -- o.o -- 8. 0 -- o.o -- 8.0 ---- WELDED CO NTACT AEBDOl SM DM44 3.0 -- 0.0 -- 38.0 -- 0. I -- 12. 7 ---- OUT OF BAL/ TOL 
AEBDOl SH DM53 1.0 -- o.o -- 35.0 -- 0.1 -- 35.0 ---- LOOSE AEBDOl SM DM5B 1.0 -- 0.0 -- 21. 0 -- 0. 1 -- 21. 0 ---- WORN 
AEBDOl SM DN22 44.0 -- 0.1 -- 388.0 -- 1.0 -- 8 .8 ---- NO DEFECT , COMP REM AEBDOl SM DN33 2.0 -- 0.0 -- 2. 0 -- 0 .0 -- 1.0 ---- NO DEF ECT, SCHED MOD AEBDOl SM DS13 s.o -- 0.0 -- 54.0 -- 0. l -- 10.8 ---- INTERMITTF.NT OPF.R AEBDOl SM DS23 79.0 -- 0.2 - - 421. 0 -- 1. 1 -- 5. 3 --- - DEAD CAR 
AEBDOl SM DS24 1.0 -- o.o -- 4. 0 -- 0. 0 -- 4.0 ---- FAILED, BRAKE ClfARGF. 
AEBDOl SM DS2E 10 2. 0 -- 0.3 -- 4 59 .0 -- 1. 2 -- 4. 5 ---- NO DYN AMIC BRAKF. 
AEBDOl SM DS4A 1.0 -- o.o -- 5.0 -- 0 .0 -- 5.0 ---- POR BRAK I NG 
AEBDOl SH DS4C 11. 0 -- 0.0 -- 157 .0 -- 0. 4 -- 14. 3 ---- SLOW ACC F.LF.RATTON 
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GPN UCC 0-CODE 
MAINTENANC E 

ACTIONS 

PATCO WMATA 

PATCO MAINTENANCE HIGII-DRIVER BY DEFECT CODE 

POWER REGULATOR - CAM 
(GPN AEBDOl) 

BASED ON 10,000 MILES OF REVEN UE SERVICE OPERATI ON 

MA INTENANCE 
RATE 

Pl\TCO WMATA 

LABOR HOURS 

PATCO WMATA 

LABOR RATE 

PATCO WMl\TA 

MLHTR 

PATCO WMATA 

DESC RIPT ION 

GPN, UCC ,D-CODE 

·---------------------:----------------:--------------:----------------: --------------:--------------. -- -
AEBbOl SM DW22 2. 0 -- o. o -- 4.0 -- o.o -- 2. 0 ---- FLAT SPOT 

AEBDOl SM DW42 2.0 -- 0.0 -- : 14.0 -- o.o -- 7.0 ---- DEFECTIVE WHEEL TREAD 

AEB 001 SM DZ33 3. 0 -- 0.0 -- 17. 5 -- : 0.0 -- 5. 8 ---- MISCELLANEOUS DEFECTS 

AEBDOl SM DZ42 8.0 -- 0.0 -- 77.0 -- : 0. 2 -- 9.6 --- - IMPROPER ADJUSTMENT 

AEBDOl SM DZ 55 7.0 -- o.o -- 13. 0 - - 0 . 0 -- 1. 9 ---- MISC INDIC l\TORS 

l\EBDOl SM r I 14 2. 0 -- 0 .4 -- 879.0 - - 2 . 2 -- 6.2 ---- NOT DES I GNATED 





APPENDIX H 

Data Extraction No. 8 

Power Regulator By Repair Code 

H-1/H-2 





PATCO MAINTENANC E HIGH - DRI VER BY RE PAIR CODE 

POWER REGULATOR - CAM 
(GPN AEBDOl) 

BAS ED ON 10,000 MILES OF REVENUE SERVI C E OPERATI ON 

MAINTENANCE MAINTENANCE 
GPN ucc R-CODE : ACTIONS RATE LABOR HOURS LABOR RATE M LIIT R DESCRIPT IO N 

: 
PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA GPN, UCC ,R-CODE 

:------- - -- ----------- : -------------- -- :-------------- :--- - - - ----- -- -- -:--------------:------ - - ------ : ---------------- --- - -- - ---- : 
AEBDOl -- ---- 67 3.0 547.0 1. 7 0.3 38 30. 5 2872.3 9.6 1. 7 5.7 5. 3 CAM 
AEBDOl lF ---- -- 30.0 -- 0.0 -- 130.8 t -- 0 . 1 ---- 4 . 4 INSU LATOR 
AEBDOl lF RBOl - - 1. 0 -- 0.0 -- 0.5 -- o. o --- - 0 .5 ADJUSTED 
AEBDOl lF RJ02 -- 1.0 -- o. o -- 4.0 -- 0.0 ---- 4.0 I NS P & FOUND OK 
AEBDOl lF RJ07 -- 2.0 -- 0 . 0 -- 7 . 0 - - o.o ---- 3 . 5 TROUB LE S HOOT I NG 
AEBDOl lF RN03 -- 23.0 -- o.o -- 112 . 3 -- 0.1 ---- 4 . 9 REM OVED & RE PLACED 
AEBDOl lF RN04 -- 1.0 -- 0 . 0 - - 1.0 -- o. o ---- 1.0 REM OVED TO REPAIR 
AEBDOl lF RN09 -- 2.0 -- o. o -- 6.0 -- o. o : ---- 3.0 REPLAC ED MI NOR HDWRE 
AEBDOl SN ---- 1.0 -- o.o -- 16.0 - - o.o -- 16 . 0 ---- SUPPORT 
AEBDOl SN RN03 1.0 -- o.o - - 16 . 0 -- 0.0 -- 16. 0 ---- REM OVED & REPLACED 
AEBDOl SR ---- 2.0 -- 0.0 -- : 30 . 0 -- 0. 1 -- 15.0 ---- SWITCH 
AEBDOl SR RN03 2 . 0 -- 0.0 -- 30 . 0 - - 0 . 1 -- 15.0 - --- REM OVED & RE PLACED 
AEBDOl 6R ---- 6.0 -- o.o -- 28 . 0 - - 0. 1 -- 4. 7 ---- CONTACT 
AEBDOl 6R RBOl 1.0 -- 0.0 -- 4.0 -- 0.0 -- 4.0 ---- ADJ USTED 

::r: AEBDOl 6R RJ06 1.0 -- o.o -- 3 . 0 -- 0.0 -- 3 .0 ---- TRACK TEST 
I AEBDOl 6R RN03 2.0 -- o. o -- 14 . 0 -- : o. o -- 7.0 - --- REMOVED & REPLACED w AEBDOl 6R RP05 1.0 -- 0.0 -- 6.0 -- 0.0 -- 6 . 0 ---- CLEA RED GROUNDS 

AEBDOl 6R RS03 1.0 -- 0.0 -- 1.0 -- o.o -- 1. 0 - --- DR ESSED & FI LED 
AEBDOl 6V ---- -- 301. 0 -- 0.2 -- 1403. 9 -- 0.8 ---- 4. 7 CONTROLLER 
AEBDOl 6V RBOl -- 25.0 -- 0.0 -- 75. 1 -- o.o -- -- 3 .0 : ADJUS TED 
AEBDOl 6V RJ02 - - 6.0 -- o.o -- 28.6 -- 0.0 ---- 4 . 8 INSP & FOUN D OK 
AEBDOl 6V RJ07 -- 33.0 -- 0.0 - - 86.1 -- 0 . 1 ---- 2.6 TROUBLE SHOOT I NG 
AEBDOl 6V RN03 -- 182.0 - - 0 . 1 -- 864.5 - - 0 . 5 - --- 4 . 8 REM OVED & REPLACED 
AEBDOl 6V RN04 -- 6 . 0 -- o.o -- 36.2 -- 0.0 ---- 6 .0 REMOVED TO REPAIR 
AEBDOl 6V RN05 -- 12 . 0 -- o.o -- 14 0. 1 -- 0 . 1 ---- 11. 7 REPLACED 
AEBDOl 6V RN09 -- 22.0 -- 0.0 -- 119. 2 - - 0. 1 --- - 5 . 4 REPLACED MI NOR llDWRE 
AEBDOl 6V RRlO -- 5.0 - - o.o -- 30.4 -- o. o ---- 6. 1 REMOVE/ REPAI R/ RE PLACE 
AEBDOl 6V RR18 -- 7.0 -- 0.0 -- 23. 7 -- o. o ---- 3 .4 SERV I C ED 
AEBDOl 6V I l -- 3. 0 - - 0.0 -- -- -- - - --- - -- NOT DES I GNATED 
AEBDOl 9C --- - 2.0 -- o.o -- 14.0 -- 0 . 0 - - 7 . 0 ---- GEAR 
AEBDOl 9C RN03 1.0 -- 0.0 -- 6.0 - - o.o -- 6 . 0 - -- - REMOVE D & RE PLACED 
AEBDOl 9C RN09 1.0 -- 0.0 -- 8.0 -- 0.0 -- 8 . 0 --- - REPLACED MINOR IIDWRE 
AEBDOl 9D ---- 1.0 -- o.o -- -- - - -- -- -- - -- - GE ARBOX 
AEBDOl 9D RE02 1.0 -- 0.0 - - -- -- -- -- -- - --- MODI F IED 
AEBDOl BV ---- 2.0 -- o.o -- ]7.0 - - 0 . 0 - - 8. 5 ---- BLOCK 
AEBDOl BV RB04 1.0 -- o.o -- 1.0 -- 0 . 0 -- 1. 0 - --- TI GHTENED 
AEBDOl BV RRlO 1.0 -- 0.0 - - 16 .0 -- 0. 0 - - 16. 0 --- - REMOVE/ REPAIR/ REPLACE 
AEBDOl CF ---- 15.0 -- o. o -- 108.0 -- 0 . 3 -- 7 . 2 - - -- CAM SW I TC H 
AEBDOl CF RN0 3 12. 0 -- 0.0 - - 99 . 0 -- 0. 2 - - 8 . 3 - - -- REMOVED & REPLAC ED 
AEBDOl CF RN05 1.0 -- 0.0 -- 4.0 - - 0.0 -- 4. 0 ---- REPLACED 
AEBDOl CF RP04 1. 0 -- o.o -- 1.0 -- 0.0 - - 1. 0 --- - REMOVED FOREI GN OBJEC 
AEBDOl CF RRlO l.O - - 0.0 - - 4 . 0 -- 0. 0 -- 4. 0 -- - - REMOVE/ REPA I R/ RE PLAC E 
AEBDOl HE -- - - -- 126.0 -- 0. I -- 7 8 7 .9 -- 0.5 ---- 6 . 3 HAR DWI\ RP. 



PATCO MAINTENANCE HIGH-DRIVER BY RE PAIR CODE 

POWER REGULA TOR - CAM 
(GPN AEBDOl) 

AASED ON 10 ,000 MILES OF REVENUE SERVICE OPERATION 

Ml\rN'rENI\NCE MAINTENANCE 
GPN ucc R-CODE ACTIONS RATE LABOR HOURS LABOR RATE MLH TR DESCR IPT ION 

Pl\ TCO WMI\ TA Pl\ TCO WMI\TA PATCO WMATI\ PI\TCO WMI\TI\ PI\TCO WMATA GPN,UCC , R-CODE: 
:--------------------- :---------------- .--------------. --- ---------- ---.-------------- . -------------- .--- --------- ---------------· I\EBDOl HE RBOl -- 2.0 -- 0 . 0 -- 5.0 -- o. o ---- 2 .5 ADJUSTED AEBDOl HE RE:02 -- 5.0 -- 0.0 -- 57.0 -- o. o ---- 11. 4 MODIFIED I\EBDOl HE RJ02 -- 3 . 0 -- 0.0 -- 13. 7 -- o.o ---- 4. 6 INSP & FOUND OK I\EBDOl HE RJ07 -- B.O -- 0.0 -- 2B.2 -- 0 .0 ---- 3. 5 TROUBLE Sf!OOT ING I\EBDOl HE RN03 -- 46 . 0 -- 0.0 -- 316.7 -- 0.2 ---- 6.9 REMOVE D & REPLACED I\EBDOl HE RN04 -- 7. 0 -- o.o -- 36.7 -- o.o ---- 5 .2 REMOVED TO RE PAIR AEBDOl HE RN05 -- 10.0 -- 0.0 -- 107.5 -- 0 . l ---- 10. B REPLACED I\EBDOl HE RN09 -- 41. 0 -- 0.0 -- 208. 4 -- 0. 1 ---- S. l REPLACED MINOR HDWRF. I\EBDOl HE RRlO -- 2.0 -- 0.0 -- B. 7 : -- o.o ---- 4.4 REMOVE/ REPAIR/ REPLACE I\EBDOl HE RR18 - - 1.0 -- 0.0 -- 2.0 -- o. o - --- 2 . 0 SERVICED I\EBDOl PJ ---- 1.0 -- o. o -- 22.0 - - 0.1 -- 22 . 0 - - -- PC BOARD (CARD ) I\EBDOl PJ RN03 l.O -- 0.0 -- 22.0 -- 0. 1 -- 22.0 ---- REMOVED & REPLACED I\EBDOl R9 - -- - -- 3. 0 -- 0.0 -- 16 . 2 -- o.o ---- 5. 4 ROD AEBDOl R9 R-707 -- 1.0 -- 0.0 -- 0.7 -- 0.0 ---- 0.7 TROUBLE SHOOTING I\EBDOl R9 RN03 -- 1.0 -- 0.0 -- 8.0 -- 0.0 ---- B.O REMOVED & REPLAC ED ::r: AEBDOl R9 RRlO -- 1.0 -- 0.0 -- 7.5 -- o.o ---- 7 .5 REMOVE/REPAIR/REPLACE I I\EBDOl RY ---- -- B7 . 0 -- 0. 1 -- 53 3.S -- o. 3 --- - 6 . 1 RES ISTOR .i:,.. I\EBDOl RY RBOl -- 2.0 -- o.o - - 8.0 -- o.o ---- 4.0 ADJ USTED I\EBDOl RY RE02 -- 2.0 -- 0.0 -- l S. 0 -- o. o -- - - 7. 5 MODI F IE D I\EBDOl RY RJ02 -- 3.0 -- 0.0 -- 2.2 -- o.o ---- 0 .7 INSP & FOUND OK I\EBDOl RY RJ07 -- 11.0 -- o.o -- 23.4 -- 0.0 ---- 2. l TROUBLE SHOOT I NG I\EBDOI RY RN03 -- 56.0 -- 0.0 -- 379.7 -- 0.2 ---- 6. 8 REMOVED & REPLACED I\EBDOl RY RN04 -- 3.0 -- 0.0 -- 27.0 -- 0 .0 - -- - 9.0 REMO VED TO RE PAIR I\EBDOl RY RN05 -- 4. 0 -- o.o -- 58.5 -- 0.0 --- - 1 4.6 REPLACED I\EBDOl RY RN09 -- 3. 0 -- 0.0 -- 14. 7 -- 0.0 ---- 4 .9 REPLACED MINOR HDWRE AEBDOl RY RRlO -- 1.0 -- 0.0 -- 0.7 -- 0.0 ---- 0 . 7 REMOVE/REPAI R/RE PLACE AEBDOl RY RR18 -- 2. 0 -- 0 .0 - - 4. 3 -- 0 . 0 ---- 2. 2 SERVI CED AEBDOl SM ---- 64 3. 0 -- 1.6 -- 3595.S -- 9.0 -- 5 . 6 ---- SIIAFT I\EBDOl SM RBOl 13. 0 -- o.o -- 110. 0 -- 0. 3 -- B. 5 -- -- ADJUSTED AEBDOl SM RR04 l.O -- 0.0 -- 35 .0 -- 0 . l -- 35.0 -- -- TI GIITENED AEBDOl SM RClO ll.O -- o.o -- 37 . 0 -- 0. l -- 3 . 4 ---- NO DEFECT FOUND I\EBDOl SM REOS 2.0 -- 0 . 0 -- 21. 5 -- 0 . 1 -- 10 .B ---- REBUI LT AEBDOl SM RJ02 251.0 -- 0.6 -- 392 . 0 - - I. 0 -- 1.6 - - -- I NSP & !"OUND OK I\EBDOl SM RJ 03 1.0 -- 0 . 0 -- -- - - -- -- -- ---- ORIF IC E TEST I\EBDOl SM RJOS 64.0 -- o. 2 -- 696 . 0 -- 1. 7 - - 10 .9 ---- TESTED I\EBDOl SM R.J06 80 .0 -- 0 . 2 - - 552.0 -- 1. 4 -- 6.9 ---- TRACK TEST I\EBDOl SM RJ07 141. 0 -- 0.4 -- 811. 0 - - 2 .0 -- 5.8 --- - TROUB LE SHOOT I NG I\EBDOl SM RM02 3. 0 -- o.o -- 3 6. 0 - - 0 . 1 -- 12 . 0 -- - - MISC REPAIRS AEBDOl SM RN03 21. 0 -- 0 . 1 -- 12 7. 0 -- o. 3 - - 6 .0 - -- - REMOVED & REPLACED I\EBDOl SM RNOS 3.0 -- o.o -- 4 4. 0 -- 0 . 1 -- l 4. 7 --- - REPLACED I\EBDOl SM RR03 l. 0 -- 0.0 -- 46.0 -- 0. l -- 46 . 0 ---- DISCONN ECTE D I\EBDOl SM RR04 l.O -- 0.0 -- B. 0 -- 0 . 0 -- B. 0 ---- FRE ED BINDING PARTS I\EBDOl SM RR14 5. 0 -- 0.0 -- 17. 0 -- 0 . 0 -- 3 . 4 -- -- R ~~S ET 
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GPN UCC R-CODE 
MAINTENANCE 

ACTIONS 

PATCO MAINTENANCE HIGH-DRIVER BY REPA IR CODE 

POWER REGULATOR - CAM 
(GPN AEBDOl) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

MAINTENANCE 
RATE LABOR HOURS LABOR RATE 

PATCO WMATA 

MLHTR 

PATCO WMATA 

DESCRIPT I ON 

GPN,UCC,R-CODE 
PATCO WMATA PATCO WMATA 

.---------------------.----------------.--------------:----------------:--------------:--------------: ---------------------------· 
PATCO WMATA 

0.5 
0.1 
0.0 
o.o 

60 .0 
12.8 

2.0 
2.0 

REWIRED 
AEBDOl 
AEBDOl 
AEBDOl 
AEBDOl 

SM 
SM 
SM 
SM 

RR15 
RR24 
RR28 
RS03 

3.0 
4.0 
1.0 
2.0 

o.o 
o.o 
o.o 
o.o 

180.0 
51. 0 
2.0 
4.0 

TEST & REPAIR 
DISASSEMBLE/ BREAKDOWN 
DRESSED & FILED 





APPENDIX I 

Data Extraction No. 9 

Logic And Low Voltage By Defect Code 

I -1/I-2 





WMATA MAINTENANC E HJGH -D RJVER BY DEF ECT CODE 

LOGIC AND LOW VOLTAGE CONTROL 
(G PN AEBB--) 

BASED ON 10,000 MI LES OF REVENUE SERVI CE OPERATI ON 

MA I N'l'ENl\ NC E MAINTENANCE 
GPN ucc D-CODE ACTIONS RATE LABOR HOIJRS LABOR RA TE MLHT R DESCR I PT JON 

PATCO WMATA P11TCO WMATA PA TCO WMATA PATCO WMATA PATCO WM TITA GPN, UCC , D- CODE 

·--- ------- - - -- ---- ---:----------------:-------------- : ----------------:--------- ----- : --------------: -------- -------- -- - --------: 
AEBBOO - - ---- 195.0 452.0 0.5 0.3 858.0 2181.8 2. 2 1. 3 4. 4 4. 8 LOG JC AND LO-V CONT ROL 

AEBBOO 00 ---- 5.0 -- 0.0 -- 9.0 -- 0.0 -- 1.8 ---- NOT DES I GNA TED 
AEBBOO 00 DE2t. 3.0 -- 0.0 -- 2.0 -- o.o -- 0.7 --- - TRIPPED CKT BREAKf.R 

AEBBOO 00 DS2E 1.0 -- 0.0 - - 2.0 - - 0.0 -- 2.0 - - -- NO DYN11MIC BRA KE 
AEBBOO 00 DS4C 1.0 -- o.o - - 5.0 -- o.o -- 5.0 - --- St.OW ACCELE RA TI ON 

AEBBOO IC - --- -- 7.0 -- 0.0 -- 39.5 - - o. o ---- 5.6 l NDUCTOR 
AEBBOO le DE2A - - 1.0 -- 0.0 -- 8.0 -- 0.0 ---- 8.0 FLASH ED/ARCI NG 

AEBBOO le DE2t. -- 3.0 -- 0.0 -- 9.5 -- o.o - --- 3.2 TRI PPED CKT BREA KE R 

AEBB00 le DP43 -- 1.0 -- 0 . 0 -- 12.0 - - 0.0 ---- 12.0 LOW REFR I GE RANT 

AEBBOO lC DS26 -- 1.0 - - 0.0 -- 7 . 0 - - 0 . 0 ---- 7 .0 F111LS TO OPERATE 

AEBBOO lC DS2F -- 1.0 -- 0.0 -- 3.0 -- 0.0 - --- 3.0 NO GO INDICAT ION 

AEBBOO SN ---- 1.0 -- 0.0 -- 16.0 -- 0 . 0 -- 16.0 - - -- SUP PO RT 

AEBBOO SN DM32 1.0 -- o.o -- 16. 0 - - 0.0 -- 16.0 ---- DEFECTI VE REA RING 

A EB BOO SR ---- 3.0 18.0 0.0 o.o 5 . 0 67.6 0.0 0.0 1. 7 3. 8 SWITCH 
H AEBBOO SR DE2L 1.0 o.o 19.5 0.0 19.5 TRIPPED CKT BREA KER 
I -- -- -- - - ----

w AEBBOO SR DE48 -- 7.0 -- 0.0 -- 30.l -- o.o -- -- 4.3 OVER LOADED MOTOR 

AEBBOO SR DE74 1.0 -- 0.0 -- 3.0 -- 0.0 -- 3.0 --- - WELDED CONTACT 

AEBBOO SR DS12 -- 1.0 -- 0.0 -- 1.0 -- 0 . 0 --- - 1.0 ERRATIC OPERA TI ON 

AEBBOO SR DS13 2.0 -- o. o -- 2 . 0 -- o.o -- 1.0 - -- - INTERMITTENT OPER 

AEBBOO SR DS26 -- 5.0 - - o.o -- 9.5 -- 0.0 ---- 1. 9 FA ILS TO OPERATE 

AEBB00 SR DS2C -- 1.0 -- o.o -- 2.5 - - 0.0 ---- 2.5 FAILURE, INTERNAL 

AEBBOO SR DS43 -- 1.0 -- o.o - - 2 . 0 -- o.o ---- 2.0 ERROR, DISPLAY REA DOU 

AEBBOO SR DZ34 -- 1.0 -- 0.0 -- 1.0 - - 0.0 ---- 1.0 OPEN 
AEBBOO SR DZ 42 -- 1.0 -- 0.0 -- 2.0 -- o.o - --- 2.0 IMPROPER ADJ US TME NT 

AEBBOO 64 --- - -- 42 . 0 -- 0.0 -- 206.1 -- 0.1 ---- 4. 9 CRADLE 

A EB BOO 64 DE12 -- 1.0 -- 0.0 -- 7.0 -- 0.0 -- - - 7 .0 DEFECTI VE PLUG 

AEBBOO 64 DE14 -- 2.0 -- o.o -- 11. 5 -- o. o -- - - 5.8 LOOSE CONNECT I ON 

'AEBBOO 64 DE2L - - 2.0 -- 0.0 -- 2.0 -- 0 . 0 ---- 1. 0 TR I PPE D CKT BREAKER 

AEBBOO 64 DE32 -- 1.0 -- o.o -- 4.0 - - 0.0 ---- 4. 0 MI SWIR ED/ CONNECT I NCO 

AEBBOO 64 DE48 -- 6.0 -- 0.0 -- 26.2 -- o.o ---- 4. 4 OVERLOADED MOTOR 

AEBBOO 64 DE54 -- 2.0 -- o.o -- 10.5 -- 0.0 ---- 5. 3 OPEN CIRCUI T 

AEBBOO 64 DE69 -- 1.0 -- 0.0 -- 12.0 -- o. o ---- 12.0 INCORRECT SI GNA L 

AEBBOO 64 DE6L -- 1.0 -- 0.0 -- 15. 0 -- 0.0 ---- 1 s. 0 NO OUTPUT 

AEBBOO 64 DM13 -- 3.0 -- o.o -- 21. 0 - - 0.0 ---- 7.0 BROKEN/SHEA RED 

AEBBOO 64 DM55 -- 1.0 -- o.o -- 4. 5 - - 0.0 ---- 4. 5 LOST/ MI SS ING 

AEBBOO 64 DM56 -- 1.0 -- o.o -- 3. 0 -- 0.0 ---- 3. 0 MISSI NG MINOR HDW RE 

AEBBOO 64 DM65 -- 1.0 -- o. o -- 1.0 -- 0.0 ---- 1.0 JAM/ B I NDING/ LOCKED 

AEBBOO 64 DN32 -- 2.0 -- 0 . 0 -- 3. 3 -- 0.0 -- -- 1. 7 NO DEFECT , PROG MAINT 

AEBBOO 64 DN33 -- 9.0 -- 0.0 -- 3 5 .9 -- o.o ---- 4. 0 NO DEFECT , SC HED MOD 

AEBBOO 64 DS13 -- 3. 0 - - 0.0 - - 5.5 -- 0.0 ---- 1.8 INTERMI TTENT OPER 

AEBBOO 64 DS26 -- 3.0 -- 0.0 -- 2 8. 2 -- o.o ---- 9.4 FA I LS TO OPERA TE 

AEBBOO 64 DS2C -- 2.0 -- 0.0 -- 9. 5 -- o.o ---- 4 . 8 FA J LU RE, INTE RNAL 



WMATA MAINTENANCE HI GH-D RIVER BY DEFECT CODE 

LOGIC AND LOW VOLTAGE CONTROL 
(GPN II.EBB--) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

MA I NTENI\.NC E Ml\. I NT ENA NCE 
GPN ucc D- CODE ACTIONS RATE : LABOR HOURS LABOR RATE MLHTR DESCRIPT ION 

PI\.TCO WMATI\. PATCO WMATI\. PI\.TCO WMI\.TA PATCO WMATA PATCO WMATA GPN,UCC,D-CODE 
·---------------------:---- ------------: ------- -------: ------- --------- :-------------- : --------------:-------- -------------------

AEBBOO 64 DZ25 -- 1.0 -- o. o -- 6.0 - - 0.0 ---- 6.0 FAI LS DIAGNOSTIC TEST AEBBOO 6R ---- 3.0 -- o.o -- 8.0 -- o.o -- 2.7 ---- CONTACT 
AEBBOO 6R DE2P 2.0 -- o.o -- -- -- -- -- -- --- - DEFECT I VE CONTAC T T IP AEBBOO 6R DM3D 1.0 -- : o.o -- 8.0 -- 0.0 -- 8.0 ---- DEFECTIVE SHUNT AEBBOO HE ---- -- 344.0 -- 0. 2 -- 1673.0 : -- 1.0 ---- 4.9 HARDWARE 
AEBBOO HE OC22 -- 1.0 -- 0.0 -- 2.0 : -- o.o ---- 2.0 FROZEN 
AEBBOO HE 0D26 -- 1.0 -- o.o -- 1.0 -- o.o ---- 1.0 FOREIGN OBJECT DAMAGE AEBBOO HE 0028 -- 25.0 -- o. o -- 83 . 0 -- 0.1 ---- 3.3 LEAKING 
AEBBOO HE DE12 -- 1.0 -- 0.0 -- 2.3 -- 0.0 ---- 2. 3 DEFECTIVE PLUG AEBBOO HE DE14 -- 12.0 -- 0.0 -- 4 4. 3 -- o.o ---- 3. 7 LOOSE CONNECT I ON AEBBOO HE DE21 -- 2.0 -- o. o -- 4.0 -- o.o ---- 2.0 BURNED CONTACT AEBBOO HE DE29 -- 2.0 -- 0.0 -- 6.0 -- 0.0 ---- 3.0 DIRTY CONTACTS 11.EBBOO HE DE2A -- 15.0 -- o.o -- 145.5 -- 0. 1 ---- 9.7 FLASHED/ ARCING AEBBOO HE DE2C -- 1.0 -- 0.0 -- 6.5 -- 0.0 ---- 6. 5 INTERLOCK MALFUNCTION AEBBOO HE DE2L -- 5 . 0 -- 0.0 -- 23.5 -- 0.0 ---- 4. 7 TRIPPED CKT BREAKER 

H AEBBOO HE DE32 -- 5.0 -- o.o -- 14. 7 -- o.o ---- 2.9 MISW IR ED/ CONNECT ! NCO I AEBBOO HE DE48 -- 29.0 -- 0.0 -- 136. 3 : -- 0. 1 ---- 4. 7 OVERLOADED MOTOR .i:,. 
AEBBOO HE DE51 -- 2.0 -- 0.0 2. 5 0.0 1. 3 BLOWN FUSE -- -- ----A EB BOO HE DE52 -- 1.0 -- 0.0 -- 2.0 -- 0.0 ---- 2.0 BROKEN LEAD AF.BBOO HE DE53 -- 1.0 -- 0.0 -- 1.0 -- o.o ---- 1.0 BURNED OUT BULB 
AEBBOO HE DE54 -- 23.0 -- o.o -- 89.8 -- 0. 1 ---- 3.9 OPEN C IRCU IT 
AEBBOO HE DE67 -- 3.0 -- o.o -- 22.8 -- 0.0 ---- 7 . 6 INCORRECT CURRENT AEBBOO HE DE71 -- 1.0 -- o.o -- 5.0 -- 0.0 --- - 5.0 CHANGE OF VALUE AEBBOO HE DE72 -- 1.0 -- o.o -- 7.0 -- 0.0 ---- 7.0 GR OUNDED AEBBOO HE DE73 -- 6.0 -- 0.0 -- 2 3.5 -- 0.0 ---- 3. 9 SHORTED AEBBOO HE DE74 -- 1.0 -- 0.0 -- 2. 0 -- 0.0 ---- 2.0 WELDED CONTACT AEBBOO HE DM13 -- 13 . 0 -- 0.0 -- 34.9 -- o.o ---- 2. 7 BROKEN/S HEA RED AEBBOO HE DM14 -- 10.0 -- 0.0 -- 39.2 -- 0.0 ---- 3. 9 CRACKED' AEBBOO HE DM38 -- 5 . 0 -- 0.0 -- 4 7 .5 -- 0.0 ---- 9.5 DETERIORATED 
AEBBOO HE DM3C -- 6.0 -- 0.0 -- 5.7 -- 0.0 ---- 0 .9 STRIPPED AEBBOO HE DM41 -- 1.0 -- 0.0 -- 5.0 -- 0.0 --- - 5 . 0 BENT/BUCKLED/ DENTED AEBBOO HE DM51 -- l.O -- 0. 0 -- 2.0 -- 0.0 - --- 2.0 CHIPPED/PEEL ING 
AEBBOO HE DM53 -- 2.0 -- o.o -- l. 7 -- 0.0 - -- - 0.9 LOOSE AEBBOO HE DM54 -- 1.0 -- 0. 0 -- 3. 0 -- 0.0 --- - 3.0 LOOSE/DAMAGED COMM HO AEBBOO HE DM55 -- 9.0 -- 0.0 - - 20.3 -- 0.0 - -- - 2 . 3 LOST/ MISSING AEBBOO HE DM 5B -- 3.0 -- 0.0 -- 14.0 -- 0.0 - - - - 4. 7 WORN AEBBOO HE DM5C -- 5.0 - - o.o -- 18. 2 ·-- 0.0 --- - 3. 6 WOR N BEYOND L IM ITS AEBBOO HE DM65 -- 2.0 -- 0.0 -- 1. 1 -- 0.0 --- - 0.5 J AM/ BINDING/ LOCK ED AEBBOO HE DM67 -- 1.0 -- 0.0 -- 0.7 -- 0 . 0 - -- - 0 . 7 STICKING AEBBOO HE DM72 -- 34. 0 - - 0. 0 -- 386.9 -- 0. 2 --- - 11. 4 BUR NE D AEBBOO HE DM74 -- 1.0 -- 0.0 -- i 5 . 0 -- 0.0 --- - 15. 0 CRYSTALJZ ED AEBBOO HE DM75 -- 23 .0 - - o.o -- 122. 5 - - 0. l -- - - 5. 3 HOT/ OVERHEATED 



WMATA MAINTENANCE HIGH-DRIVER BY DEFECT CODE 

LOGIC AND LOW VOLTAGE CONTROL 
(GPN AEBB--) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

MAINTENANCE MAINTENANCE 
GPN ucc 'J-CODE ACTIONS RATE LABOR HOURS LABOR RATE MLHTR DESCRIPTION 

PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA GPN,UCC,D-CODE 
.---------------------: ---------------- :--------------.----------------.-------------- :--------------:---------------------------· 

AEBBOO HE DNll -- 2.0 - - o.o -- 1. 7 -- o.o ---- 0.9 FAILURE, CANNOT DUP 
AEBBOO HE DN13 -- 1.0 -- o,. 0 : -- 2.0 : -- o.o ---- 2 .0 NO DEFECT, OPER ERROR 
AEBBOO HE DN32 -- 24 . 0 -- o.o -- 57.2 -- 0.0 ---- 2. 4 NO DEFECT , PROG MAI NT 
AEBBOO HE DN33 -- 6.0 -- 0.0 -- 33. 5 -- o.o - --- 5 . 6 NO DEF ECT , SCHED MOD 
AEBBOO HE DS 12 -- 5 . 0 -- 0.0 -- 8.2 -- o.o ---- 1. 6 ERRATIC OPERATION 
AEBBOO HE DS 13 -- 5.0 -- o.o -- 32.6 -- 0.0 ---- 6.5 INTERMITTENT OPE R 
AEBBOO HE DS26 -- 8.0 -- 0.0 -- 33.5 -- o.o ---- 4.2 FAI LS TO OPERATE 
AEBBOO HE DS2C -- 14. 0 -- o.o -- 74.8 -- o.o ---- 5. 3 : FAILURE, INTE RNA L 
AEBBOO HE DS2V -- 1.0 -- o.o -- 0.3 -- o.o ---- 0. 3 TURN OFF, WI LL NOT 
AEBBOO HE DS48 - - 1.0 -- o.o -- 3.0 - - 0 .0 ---- 3.0 LOW PRESSURE 
AEBBOO HE DS4E -- 2 .0 -- o.o -- 9.0 : -- o.o ---- 4. 5 SLUGG I S H 
AEBBOO HE DZ25 -- LO -- 0.0 -- 24.0: -- o.o --- - 8.0 FAitS DIAGNOSTIC TEST 
AEBBOO HE DZ34 -- 2.0 -- 0.0 -- 3. 5 : -- 0.0 ---- 1.8 OPEN 
AEBBOO HE DZ42 -- 13. 0 -- o.o -- 39.0 -- o.o ---- 3.0 IMPROPER ADJUSTMENT 
AEBBOO HE DZ44 -- 2.0 -- o.o -- 8. 3 -- o.o ---- 4.1 INCOR RECTLY ASSEMBL ED 
A EB BOO PE --- - 157.0 5.0 0.4 o.o 654.0 6.3 1.6 o.o 4 .2 1. 3 PANEL 

H AEBBOO PE 0D 25 1.0 -- o. o -- 4.0 -- o.o -- 4.0 ---- FIRE DAMAGE/SMOKE 
I AEBBOO PE DE13 1.0 -- o.o -- 8.0 -- o.o -- 8.0 ---- DEFECTIVE WIRING 

U1 AEBBOO PE DE26 4.0 -- o.o 42.0 -- 0.1 -- 10.5 ---- DEFECTIVE RELAY --
AEBBOO PE DE2K 1.0 -- o.o - - 10.0 -- 0.0 -- 10.0 ---- TRIPPED 
AEBBOO PE DE2L 13. 0 2 .0 o.o o.o 15. 0 1. 3 o.o 0.0 1. 2 0.6 TRIPPED CKT BREAKER 
AEBBOO PE DE48 -- 1.0 -- 0.0 -- 2.0 -- 0.0 ---- 2.0 OVERLOADED MOTOR 
AEBBOO PE DF.72 1.0 - - o. o -- 22.0 -- 0.1 -- 22.0 ---- GROUNDED 
AEBBOO PE DM44 : 2.0 -- 0.0 -- 20.0 -- 0 .1 -- 10.0 ---- OUT OF BAL/ TOL 
AEBBOO PE DM77 1.0 -- o.o -- 8.0 -- o.o -- 8 .0 ---- DEF ECTI VE INTERLOCK 
AEBBOO PE DN22 19.0 -- o.o -- 59.0 -- 0 . 1 -- 3.1 ---- NO DEFECT,COMP REM 
AEBBOO PE DN32 -- 1.0 -- o.o -- 1.0 -- o.o ---- 1. 0 NO DEFECT, PROG MAINT 
AEBBOO PE DN33 36. 0 -- 0. 1 -- 95.0 -- 0 . 2 - - 2.6 - --- NO DEFECT , SCHED MOD 
A EB BOO PE DS1 3 3.0 -- 0.0 -- 45 . 0 -- 0. 1 -- 15 .0 ---- INTERMITTENT OPER 
AEBBOO PE DS23 11. 0 -- 0.0 -- 52.0 -- o. 1 -- 4. 7 - --- DEAD CAR 
AEBBOO PE OS 2F. 13 . 0 - - 0.0 - - 79.0 -- 0.2 - - 6. 1 ---- NO DYN AM IC BRAKE 
AEBBOO PE DS2L 2.0 -- o.o -- 14. 0 -- 0.0 -- 7.0 ---- OPERATE, WILL NOT 
AEBBOO PE DS4C 2.0 -- 0.0 -- 21. 0 - - 0. 1 -- 10 .5 ---- SLOW ACCELERATI ON 
AEBBOO PE DW42 2.0 -- 0 . 0 -- 11. 0 -- 0 . 0 -- 5 . 5 ---- DEFECT I VE WHEEL TREAD 
AEBBOO PE DZ42 5.0 1.0 o.o o.o 41. 0 2.0 0 .1 o.o 8 . 2 2 . 0 IMPROPER ADJUSTME NT 
AEBBOO PE r I 40.0 - - 0.1 -- 10 8. 0 - - 0. 3 -- 2.7 ---- NOT DES I GNA TED 
AEBBOO PJ ---- -- 27 . 0 -- 0.0 -- 138.8 -- 0.1 ---- 5. l PC BOARD (CARD) 
AEBBOO PJ D02 8 -- 1.0 -- o.o -- 0. 1 -- 0.0 ---- 0. I LEAKING 
AEBBOO PJ DE14 -- 1.0 -- 0.0 -- 0. 1 -- 0 .0 - --- 0. l LOOS E CON NECTI ON 
AEBBOO PJ Df:21 -- 1.0 -- o.o -- 1. 5 -- 0.0 -- -- 1. 5 BURN ED CONTACT 
AEBBOO PJ DE48 -- 5.0 -- 0.0 -- 37.6 - - 0 . 0 ---- 7. 5 OVERLOADED MOTOR 
AEBBOO PJ DE 5 4 -- 2.0 -- 0 .0 -- 22. 5 - - 0 . 0 - --- ll . 3 OPEN CIRCUIT 



WMATA MAINTENANCE HIGH-DRIVER BY DEFECT CODE 

LOGIC AND LOW VOLTAGE CONTROL 
(GPN AEBB--) 

BASED ON 10 ,000 MILES OF REVENUE SERVICE OPERATION 

Ml\INTENANCE MAINTENANCE 
GPN ucc D-CODE ACTIONS RATE LABOR HOURS LABOR RATE MLHTR DESCRIPTION 

: 
PATCO WMATA PATCO WMATA PATCO WMATA : PATCO WMATA PATCO WMl'\TA GPN,UCC,D-CODE 

---------------------:---------------- :-------------- .---------------- :--------------.-------------- .---------------------------. 
AEBBOO PJ DE6A -- 2.0 -- o.o -- 20.5 -- o.o ---- 10.3 INCORRECT TIMF. DELAY 
AEBBOO PJ DM72 -- 1.0 -- 0.0 -- 3.0 -- 0.0 ---- 3. 0 BURNED 
AEBBOO PJ DM75 -- 2.0 -- 0.0 -- 23.0 -- 0.0 ---- 11. 5 HOT/ OVERHEATED 
AEBBOO PJ DNll -- 1.0 -- 0.0 -- 3.0 -- 0.0 ---- 3.0 FAILURE, Cl'\NNOT DUP 
AEBBOO PJ DS12 -- 3 . 0 - - 0.0 -- 9.0 -- o.o ---- 3.0 ERRATIC OPERATION 
AEBBOO PJ DS13 -- 1.0 -- o.o -- 2.0 -- o.o ---- 2.0 INTERMITTENT OPER 
AEBBOO PJ DS26 -- 2.0 -- o.o -- 2.5 -- o.o --- - 1.3 FAILS TO OPERATE 
AEBBOO PJ OS2C -- 4.0 -- o.o -- 12 . 0 -- 0.0 --- - 3.0 Fl'\ILURE, INTERNAL 
AEBBOO PJ OZ25 -- 1.0 -- 0.0 -- 2.0 -- ,0. 0 ---- 2.0 FAILS DIAGNOSTIC TF.ST 
AEBBOO RU ---- 22. 0 -- 0.1 -- 113. 0 -- 0.3 -- 5.1 ---- RELAY 
AEBBOO RU DE26 6.0 -- o.o -- 31.0 -- 0. 1 -- 5.2 ---- DEFECTIVE RELAY 
AEBBOO RU DE2K 1.0 -- o.o -- 2.0 -- o.o -- 2.0 ---- TRIPPED 
AEBB0O RU DE2L 1.0 -- o.o -- 12.0 -- 0.0 -- 12.0 ---- TRIPPED CKT BREAKER 
AEBB00 RU DE2N 1.0 -- o.o -- 8.0 -- 0.0 -- : 0.0 ---- DEFECTIVE SWITCH 
AEBBOO RU DM42 1.0 -- 0 .0 -- -- -- : -- -- -- ---- CRUSHED/CRIMPED 
AEBBOO RU DM53 2.0 -- o.o -- 6.0 -- o.o - - 3.0 ---- LOOSE 

H AEBB00 RU OS13 1.0 -- 0.0 - - 4. 0 -- 0.0 -- 4. 0 ---- INTERMITTENT OPER I 
m AEBBOO RU DS2E 4.0 -- 0.0 -- 32 .0 -- O. l -- 8.0 ---- NO OYNl'\MIC BRAKE 

AEBBOO RU DZ42 1.0 -- o.o -- 6.0 -- o.o -- 6.0 ---- IMPROPER ADJUSTMENT 
AEBB00 {!U I I 4.0 -- 0.0 -- 12. 0 -- o.o -- 3.0 ---- NOT DESIGNATED 
AEBBOO RY ---- -- 8.0 -- 0.0 -- 4 9. 0 : -- o.o ---- 6. l RESISTOR 
AEBBOO RY DE2A -- 4.0 -- o.o -- 20.0 -- o.o ---- 5.0 FLASHED/ARCING 
AEBBOO RY DE54 -- 1.0 -- o.o -- 2.0 -- o.o ---- 2.0 OPEN C IRCUIT 
AEBBOO RY OM72 -- 1.0 -- o.o -- 10.5 -- 0.0 ---- 10.5 BURNED 
AEBBOO RY DM74 -- 1.0 -- o.o -- 15.0 : -- o.o ---- 1 5 .0 CRYSTAL I ZED 
AEBBOO RY OM75 -- 1.0 -- 0.0 -- 1.5 i- o.o ---- 1.5 HOT/OVERHEATED 
AEBBOO SU 4.0 -- 0.0 -- 53.0 -- 0. 1 -- 13. 3 ---- SHUNT 
AEBBOO SU DE13 1.0 -- 0.0 -- 9.0 -- o.o -- 9.0 ---- DEFECTIVE WIRING 
AEBB00 SU OE2A 1.0 -- o.o -- 28. 0 -- 0.1 -- 28.0 ---- FLASHED/ ARC ING 
AEBB00 SU ON33 1.0 -- 0.0 -- 8.0 -- o~o -- 8.0 ---- NO DEFECT, SCHED MOO 
AEBBOO SU r 1 1.0 -- o.o -- 8.0 -- 0.0 -- 8.0 ---- NOT DESIGNATED 
AEBBOO TX ---- -- 1.0 -- 0.0 -- 1.5 -- 0.0 ---- 1.5 TRANSDUCTOR 
AEBBOO TX OE48 -- 1. 0 -- 0.0 -- 1.5 -- 0 . 0 -- -- 1.5 OVERLOADED MOTOR 
AEBBOl -- -- -- 41. 0 -- 0.1 -- 101.0 -- 0.3 -- 2.5 ---- ANNUNCIATOR 
AEBBOl OF ---- 41. 0 -- 0. 1 -- l O 1. 0 -- 0.3 -- 2.5 ---- DETECTOR 
AEBBOl OF OE26 1. 0 -- 0.0 -- 6 . 0 -- o.o -- 6.0 ---- DEFECTIVE RELAY 
AEBBOl OF OE2K 10.0 -- o. o -- 15.0 -- 0.0 -- 1.5 ---- TRIPPED 
AEBB0l OF DN22 13 .0 -- 0.0 -- 48.0 -- 0. l -- 3.7 ---- NO DEFECT,COMP REM 
AEBBOl OF OS23 1.0 -- o.o -- 3.0 -- o.o -- 3.0 ---- DEAD CAR 
AEBBOl OF OS2L 4.0 - - 0.0 - - 9.0 -- 0.0 - - 2. 3 ---- OPERATE, WILL NOT 
AEBB0l OF OZ42 1.0 -- o.o -- 1.0 -- 0.0 - - 1.0 ---- IMPROPER ADJUSTMENT 
AEBBOl DF r 1 11. 0 - - o.o -- 19.0 -- o.o -- l. 7 ---- NOT DESIGNATED 



WMATA MAINTENANCE HIGH-DRIVER BY DEFECT CODE 

LOGIC AND LOW VOLTAGE CONTROL 
(G PN AEBB--) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

MAINTENANCE MAINTENANCE 
GPN ucc D-CODE ACTIONS RATE LABOR HOURS LABOR RATE ML HTR DESCRIPTI ON 

PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA GP N,UCC, D- CODE 
:-- ------------- -- ----:----------------:--------------:----------------:--------------:--------------:--------- - - - - ------------- - : 

AEBB03 -- - - - - 5.0 -- o.o -- 4.0 -- 0.0 -- 0.8 - --- CIRCUIT PROTECT I ON 
AEBB03 PJ ---- 5.0 -- 0.0 -- 4.0 -~ 0 . 0 - - 0 .8 ---- PC BOA RD /CA RD) 
AEBB03 PJ DE2K 2. 0 -- 0.0 -- 3.0 -- o.o -- 1.5 ---- TRIPPED 
AEBB03 PJ DE2P 1.0 -- o·. o -- 1.0 -- 0.0 - - 1.0 ---- DEFECTI VE CONTACT TIP 
AEBB03 PJ DS13 1.0 -- 0.0 -- -- -- -- -- - - ---- INTERMI TTENT OPER 
AEB803 PJ DS2L 1.0 -- o.o -- -- - - -- -- -- ---- OPERATE, WILL NOT 
AEBB04 - - ---- 4.0 110. 0 o.o 0. 1 9.0 251. 7 o. o 0.2 2. 3 2.3 ELECTROM OTIVE BRAKI NG CON 
AEB804 SR ---- 3.0 -- 0.0 -- 6.0 -- 0.0 -- 2.0 ---- SW I TCH 
AEBB04 SR DE2N 3.0 -- 0.0 -- 6.0 -- 0.0 - - 2.0 - --- DEFECTIVE SWI TCH 
AEBB04 PJ ---- 1.0 106.0 0.0 0. 1 3.0 233.0 0.0 0. l 3.0 2.2 PC BOARD /CARD) 
AEBB04 PJ 0024 -- 1.0 -- 0.0 -- 0.3 -- 0.0 ---- 0.3 DESTROYED 
AEB804 PJ DE14 -- 1.0 - - 0.0 -- 1. 3 -- 0.0 ---- 1. 3 LOOS E CO NNECT I ON 
AE8804 PJ DE2L -- 3.0 -- o.o -- 3.8 -- 0.0 ---- 1. 3 TRI PPED CKT BREAKE R 
AEBB04 PJ DE48 -- 3.0 -- o.o - - 11.0 -- o.o ---- 3.7 OVERLOADED MOTOR 
AEBB04 PJ DE65 -- 1.0 -- o.o - - 1. 3 -- 0.0 ---- 1.3 HIGH VOLTAGE 

H AEBB04 PJ DE67 -- 5.0 -- o.o -- 20.4 -- 0.0 ---- 4. 1 INCORRECT CURRENT 
I AEBB04 PJ DE69 -- 9.0 -- 0.0 - - 10.6 -- o.o ---- 1. 2 INCORRECT SI GNAL 

-.I AEBB04 PJ DE6F -- 1.0 -- o.o -- 2.0 - - 0.0 ---- 2.0 LOW VOLTAGE 
AE8B04 PJ DE6L -- 2.0 - - o.o -- 4. 6 -- o.o ---- 2. 3 NO OUT PUT 
AEBB04 PJ DM13 -- 2.0 -- 0.0 -- 0.7 -- 0.0 ---- 0. 4 BROKEN / SHEARED 
AEBB04 PJ DM23 - - 1.0 -- o.o -- 1.0 -- 0.0 ---- 1.0 DIRTY 
AEB804 PJ DM53 -- 1.0 -- o.o - - 1.0 -- 0.0 ---- 1.0 LOOS E 
AEBB04 PJ DNll -- 3. 0 I -- o.o -- 11.0 -- 0.0 ---- 3. 7 FAILURE, CAN NOT DU P 
AEBB04 PJ DN32 -- 4.0 -- 0.0 - - 7.2 -- o.o ---- 1.8 NO DEFECT, PROG MAINT 
AEBB04 PJ DN33 -- 5.0 -- o.o -- 10.3 -- 0.0 ---- 2. 1 NO DEFECT, SCHED MOD 
AEBB04 PJ DSll -- 1.0 -- 0.0 -- -- -- -- - - -- -- CHATTERING 
AEBB04 PJ DS12 -- 8.0 -- 0.0 -- 27.6 -- o.o ---- 3 .4 ERRATIC OPERATI ON 
AEBB04 PJ 0S13 -- 5.0 -- 0.0 -- 15. 7 -- 0.0 ---- 3. 1 INTERMITTENT OPE R 
AEBB04 PJ DS26 -- 31. 0 -- o.o -- 69.6 -- 0.0 - --- 2. 2 FAILS TO OPERATE 
AEBB04 PJ DS2C -- 1 7. 0 -- 0.0 -- 31. 1 -- 0.0 -- -- 1.8 FAILURE, INT ERNAL 
AEBB04 PJ DS2L 1.0 -- 0.0 -- 3 .0 -- o.o -- 3.0 ---- : OPERATE, WILL NOT 
AEBB04 PJ DS2V -- 1.0 -- 0.0 -- l.5 -- 0.0 ---- 1.5 TURN OF F , WI LL NOT 
AEB804 PJ DZ13 -- 1.0 -- 0.0 -- 1.0 - - 0.0 ---- 1.0 FAILED SAFETY TEST 
AEBB04 RU ---- -- 4.0 -- 0.0 -- 18.7 -- 0.0 ---- 4. 7 RELAY 
AE8804 RU DC21 -- 1.0 -- 0.0 -- 2.2 -- 0.0 ---- 2. 2 CORRODE D 
AEBB04 RU DE2L -- 1.0 -- o.o -- 0.5 -- 0.0 - --- 0. 5 TRIPPED CKT BREAKER 
AE8804 RU DE48 -- 1.0 -- 0.0 -- 11.0 -- 0.0 ---- 11. 0 OVER LOADED MOTOR 
AEBB04 RU DZ42 -- 1.0 -- 0.0 -- 5.0 -- 0.0 - --- 5 . 0 IMPROPER ADJ US TMENT 
AEBB05 -- --- - 73. 0 -- 0. 2 - - 409.5 -- 1.0 -- 5.6 - -- - PERFORMANCE MO DIF ICATION 
AEBB05 HT -- -- 2.0 -- o.o - - 18.0 -- 0.0 - - 9.0 ---- HOSE 
AEBB05 HT 0028 1.0 - - 0.0 -- 2.0 -- 0.0 - - 2.0 ---- LEAKI NG 
AE8805 HT DN33 1.0 -- 0.0 -- I 6. 0 -- o.o -- 16.0 ---- NO DEFECT , SCHF.D MOD 



WMATA MAINTENANCE HIGH-DRIVER BY DEFECT CODE 

LOGIC AND LOW VOLTAGE CONTROL 
(GPN AEBB--) 

BASED ON 10,000 MILF.S OF REVENUE SERVICE OPERATI ON 

MAINTENANCE MAINTENANCE 
GPN ucc D-CODE ACTIONS RATE LABOR HOURS LABOR RATE MLHTR DESCRIPT ION 

PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA GPN,UCC,D-CODE 
·---------------------:----------- -----: ------ - -------:----------------:------------ --:--------------:---------------------------: AEBB05 PE ---- 17.0 -- o.o -- 78.0 -- 0.2 -- 4.6 ---- PANEL AEBB05 PE DM44 2.0 -- o.o -- 5.0 -- 0.0 -- 2.5 ---- OUT OF BAL/ TOL AEBB05 PE DS13 7.0 -- 0.0 -- 23.0 -- 0 . 1 -- 3 . 3 ---- INTERMITTENT OPER AEBB05 PE DS23 1.0 -- 0.0 -- 6.0 -- o.o -- 6.0 ---- DEAD CAR AEBB05 PE DS2L 3. 0 -- o.o -- 21. 0 -- 0. I -- 7.0 ---- OPERATE, WILL NOT AEBB05 PE DZ42 i.o -- o.o -- 19.0 -- o.o -- 9,5 ---- IMPROPER ADJUSTMF.NT AEBB05 PE I I 2.0 -- o.o -- 4.0 -- 0.0 -- 2.0 ---- NOT DESIGNATED AEBB05 PJ ---- 36.0 -- 0. 1 -- 151 • 5 -- 0.4 -- 4. 2 ---- PC BOARD {CARD) AE8805 PJ DE26 1.0 - - o.o -- 16.0 -- 0.0 -- 16 .0 ---- DEFECTIVE RELAY AEBB05 PJ DM44 1.0 -- 0.0 -- 8.0 -- o. o -- 8,0 ---- OUT OF BAL/ TOL AEBB05 PJ DN22 8.0 - - o.o -- 37.0 -- 0. 1 -- 4. 6 ---- NO DEFECT,COMP REM AE8805 PJ DN33 l.O -- o.o -- 11. 0 -- 0.0 -- 11. 0 - --- NO DEFECT, SCHED MOD AEBB05 PJ DS13 1.0 -- o.o -- 4. 0 -- 0.0 -- 4.0 ---- INTERMITTENT OPER AEBB05 PJ DS2E 1.0 -- o.o -- 5. 0 -- o. o -- 5.0 ---- NO DYNAMIC BRAKE AEBB05 PJ DS2L 4.0 -- 0.0 -- 15.0 -- o.o -- 3.8 ---- OPERATE, WILL NOT H AEBB05 PJ DW34 1.0 -- 0.0 -- 2.0 -- 0.0 - - 2.0 ---- EXCESSIVE SLIP I AEBB05 PJ DW42 1.0 -- 0.0 -- 4. 0 -- o.o -- 4.0 ---- DF.FECTIVE WHEEL TREAD (X) 

AEBB05 PJ DZ42 16,0 -- 0.0 42.5 0. 1 2. 7 IMPROPER ADJUSTMENT -- -- -- ----AEBB05 PJ I I 1.0 -- o.o -- 7.0 -- o.o -- 7 . 0 ---- NOT DESIGNA'l'F.D AEBB05 RB ---- 4.0 -- 0.0 -- 61. 0 -- 0 .2 -- 15. 3 ---- RACK AEBBOS RB DE72 2.0 -- o.o -- 40.0 -- 0.1 -- 20.0 ---- GROUNDED AEBBOS RB DS23 1.0 -- o.o -- 16.0 -- o.o -- 16 . 0 --- - DEAD CAR AEBB05 RB DW22 1.0 -- 0.0 -- 5.0 -- o. o -- 5.0 --- - FLAT SPOT AEBB05 RU ---- 2.0 -- o.o -- 8.0 -- 0.0 -- 4.0 ---- RELAY AEBB05 RU DE26 1.0 -- o.o -- 4. 0 -- 0.0 -- 4 .0 ---- DEFECTIVE RELAY AEBB05 RU DS13 1.0 -- 0.0 -- 4. 0 -- o.o -- 4. 0 ---- INTERMITTENT OPER AEBB05 TW --- - 3. 0 -- 0.0 -- 20.0 -- 0. 1 -- 6 . 7 ---- TRANSDUCER AEBB05 TW DM44 2. 0 -- 0 . 0 -- 18.0 -- o.o -- 9.0 ---- OUT OF BAL/ TOL AEBBOS TW DS13 1.0 -- 0.0 -- 2.0 -- o.o -- 2. 0 --- - INTERMITTENT OPER AEBBOS WE ---- 9.0 -- 0.0 -- 73.0 -- 0.2 -- 8 . 1 ---- WHEEL AEBB05 WE DF.72 1.0 -- 0.0 -- 16.0 -- 0.0 -- 16.0 ---- GROUNDED AEBB05 WE DN22 8.0 -- 0.0 -- 57.0 -- 0. l -- 7. 1 ---- NO DEFECT ,COMP REM AE8B06 -- ---- -- 47.0 -- 0.0 -- 149 .9 - - O. l -- -- 3 . 2 DECODE/ ENCODE AE8B06 PJ ---- -- 47.0 -- 0.0 -- 149.9 -- 0. l ---- 3. 2 PC BOA RD {CARD) AEB806 PJ DE14 -- 1.0 -- 0.0 -- 2.0 -- 0.0 ---- 2. 0 LOOS E CONNECTION AEBB06 PJ DE2A -- 1.0 -- 0.0 -- 4. 0 -- 0.0 ---- 4. 0 FLASHED/ ARCING AEBB06 PJ DE2L -- 4.0 -- 0.0 -- 9. 3 -- 0.0 ---- 2. 3 TRIPPED CKT BREAKER AEBB06 PJ DE48 -- 6.0 -- o.o -- 38.5 -- 0.0 - --- 6. 4 OVF.RLOADED MOTOR AEBB06 PJ DE54 -- 2.0 -- o.o -- 0. 5 -- 0 .0 - --- 0. 3 OPEN C IRCUIT 1',EBB06 PJ DE67 - - 1.0 -- 0.0 -- 3 . 0 -- 0 . 0 -- - - 3. 0 INCORRECT CURRENT AEBB06 PJ DP.69 -- 1.0 -- 0. 0 -- 0. 5 -- 0 . 0 -- -- 0. 5 INCORRECT SIGN/IL AEBB06 PJ DE:73 -- 2.0 -- 0 . 0 -- 7 . 5 - - 0.0 -- - - 3. 8 SHORTED 



WHATA MAINTENANCE HIGH-DRIVER BY DEFECT CODE 

LOGIC AND LOW VOLTAGE CONTROL 
(GPN AEBB--) 

BASED ON 10,000 HILES OF REVENUE SERVICE OPERATION 

MAINTENANCE MAINTENANCE 
GPN ucc D-CODE ACTIONS RATE LABOR HOURS LABOR RATE HLflTR DESCRIPTION 

PATCO WHATA PATCO WHATA PATCO WHATA PATCO WHATA PATCO WMATA GPN,UCC,D-CODE 

·---------------------:----------------.--------------.----------------.--------------:--------------.---------------------------· 
AEBB06 PJ DH65 -- 1.0 -- 0.0 -- 0.3 -- o.o ---- 0.3 JAM/ BINDI NG/ LOCKED 

AEBB06 PJ DN32 -- 1.0 -- o.o -- 1.0 -- 0.0 ---- 1.0 NO DEFECT, PROG MAINT 

AEBB06 PJ DN33 -- 11.0 -- o.o -- 34.4 -- 0.0 ---- 3.1 NO DEFECT, SCHED MOD 

AEBB06 PJ DS12 -- 2.0 -- o.o - - 3.0 : -- o.o ---- 1.5 ERRATIC OPERATION 

AEBB06 PJ DS13 -- 4.0 -- 0.0 -- 14.3 -- 0.0 ---- 3.6 INTERMITTENT OPER 

AEBB06 PJ DS26 -- 1.0 -- o.o -- 1.0 -- 0.0 ---- 1. 0 : FA I LS TO OPERATE 

AEBB06 PJ DS2C -- 8.0 -- 0.0 -- 29. l -- o.o ---- 3.6 FAILURE, INTERNAL 

AEBB06 PJ DZ25 -- 1.0 -- o.o -- 1.5 -- o.o: ---- 1.5 FAILS DIAGNOSTIC TEST 

AEBB07 -- ---- 3.0 81 7. 0 o.o 0. 5 21. 0 2323.5 0.1 1.4 7.0 2.8 POWE R SUPPLY 

AEBB07 PJ ---- 3,0 817.0 0.0 0.5 21. 0 2323 . 5 0.1 1. 4 7.0 2 .8 PC BOARD (CARD) 

AEBB07 PJ DDll -- 1.0 -- 0 . 0 -- 0 . 5 -- o.o ---- 0.5 ACCIDENT/ COLLISION 

AEBB07 PJ DE14 - - 14.0 -- o.o -- 13. 2 -- o.o ---- 0.9 LOOSE CONNECT I ON 

AEBB07 PJ DE2A -- 29.0 -- 0.0 -- 3 30. 3 -- 0.2 ---- 11. 4 FLASHED/ A_RC I NG 

AEBB07 PJ DE2K -- 1.0 -- o.o -- 2.2 -- 0.0 - --- 2.2 TRIPPED 

AEBB07 PJ DE2L : -- 508.0 -- 0 . 3 -- 1001. 5 -- 0.6 ---- 2.0 TRIPPED CKT BREA KER 

AEBB07 PJ DE32 -- 6.0 -- o.o -- 30.1 -- o.o ---- 5 .0 : HISWIRED/ CONNECT INCO 
H AEBB07 PJ DE48 -- 29.0 -- 0.0 -- 162. 0 : -- 0.1 ---- 5.6 OVERLqADED MOTOR 
I 

I.O AEBB07 PJ DESI -- 1.0 -- o.o -- 5.0 -- o.o ---- s.o BLOWN FUSE 

AEBB07 PJ DE54 -- 3.0 -- 0.0 -- 6.5 -- o.o ---- 2 . 2 OPEN CIRCUIT 

AEBB07 PJ DE65 -- 4.0 -- o.o -- 17.5 -- o.o ---- 4. 4 HIGH VOLTAGE 

AEBB07 PJ DE67 -- 9.0 -- 0.0 -- 2 2. l -- 0.0 ---- 2.5 INCORRECT CURRENT 

AEBB07 PJ DE69 -- 4.0 -- o.o -- 8,8 -- o.o ---- 2.2 INCORRECT SIGNAL 

AEBB07 PJ DE6F : -- 4 B. 0 -- 0.0 -- 139.2 -- 0. l ---- 2.9 LOW VOLTAGE 

AEBB07 PJ DE6J -- 1.0 -- 0.0 -- 1.0 -- o. o ---- 1.0 NO I NPUT 

AEBB07 PJ DE6L -- 2 7. 0 -- 0.0 -- 58.5 -- o.o ---- 2.2 NO OUTPUT 

AEBB07 PJ DE73 -- 4.0 -- 0.0 -- 34. 0 -- 0.0 ---- 8.5 SHORTED 

AEBB07 PJ DH13 -- 1.0 -- o.o -- 1.1 -- 0.0 ---- 1. 1 BROKEN/ SHEARED 

AEBB07 PJ DM32 -- 1.0 -- o.o -- 4.0 -- o.o ---- 4.0 DEFECTIVE BEARING 

AEBB07 PJ DH3C -- 4.0 - - 0.0 -- 3.0 -- o.o ---- 0.8 STRIPPED 

AEBB07 PJ DH44 1.0 -- o.o -- B.O -- 0.0 -- 8.0 ---- OUT OF BAL/TO L 

AEBB07 PJ DH53 -- 1.0 -- o.o -- 0.2 -- o.o -- -- 0. 2 : LOOSE 

AEBB07 PJ DH57 -- 1.0 -- 0.0 -- 6.0 -- 0.0 ---- 6.0 UNSEATED 

AEBB07 PJ DH72 -- 9 •. o -- 0.0 -- 139. 5 - - 0. l ---- 15.5 BURNED 

AEBB07 PJ DH75 -- 2.0 -- o.o -- 10.0 -- o.o ---- 5.0 HOT/ OVERHEATED 

AEBB07 PJ DNll -- 4 . 0 -- 0.0 -- 9.5 -- o.o ---- 2.4 FAILURE , CANNOT DUP 

AEBB07 PJ DN32 -- 9.0 -- 0.0 -- 36.6 -- o.o ---- 4.1 NO DEFECT, PROG MA INT 

AEBB07 PJ DN33 -- 19.0 -- o.o -- 69.0 -- 0.0 ---- 3.6 NO DEFECT, SCHED MOD 

AEBB07 PJ DS12 -- 7.0 -- 0.0 -- 20.7 -- 0.0 ---- 3.0 ERRATIC OPERATI ON 

AEBB07 PJ DS13 -- 11.0 -- o.o -- 30. 7 -- 0 . 0 ---- 2 . B INTERMITTENT OPER 

AEBB07 PJ DS23 1.0 -- 0.0 -- 11. 0 -- o.o -- 11. 0 ---- DEAD CAR 

AEBB07 PJ DS26 -- 2 7. 0 -- 0.0 -- 69.9 -- 0.0 ---- 2.6 FAILS TO OPERATE 

AEBB07 PJ DS2C -- 21. 0 -- 0.0 -- 62.4 -- 0.0 - --- 3.0 FAILURE, IN TERNAL 



WMATA MAINTENANCE HI GH-DRIVER BY DEFECT CODE 

LOGIC AND LOW VOLTAGE CONTROL 
(GP N AEBB-- ) 

BASED ON 10,000 MILES OF REVENUE SERVI CE OPERATI ON 

MAINTENANC E MAINTENANCE 
GPN ucc D-CODE ACTIONS RATE LABOR HOURS LABOR RATE MLIITR DF.SCR J PT I ON 

PATCO WMATA PA.TCO WMATA PATCO WMATA PATCO WMA TA. PATCO WMA.TA GPN,UCC , D-CODE 
:--------------------- ·-------- -------- . --------------: ----------------:--------------:--------------:------------------ ---------· 

AEBB07 PJ DS2D -- l. 0 - - o.o -- 1. 6 -- 0.0 ---- l. 6 !NOP CIIANNEL SELECTOR 
AEBl307 PJ DS 2L 1 . 0 -- o.o -- 2.0 -- 0.0 -- 2.0 ---- OPERATE, WILL NOT 
AEBB07 PJ DZ19 -- 1.0 -- 0.0 -- 4.0 -- o.o -- - - 4. 0 REM FOR OTHER MAINT A. 
A.EFIB07 PJ DZ25 -- 2.0 -- 0.0 -- 1.5 : -- o.o --- - 0.8 FAILS DI AGNOSTIC TEST 
AEBFI07 PJ DZ42 - - 1.0 -- 0.0 -- 2.0 -- o.o ---- 2.0 I MPRO PE R ADJUSTME NT 
AEBB07 PJ DZ44 -- 1.0 -- o.o -- 0.1 -- o.o ---- 0. 1 INCORRECTLY ASSEMBLED AEBB07 PJ I I -- 5.0 -- 0.0 -- 19.3 -- o.o ---- 3.9 NOT DES I GNATED 
AEBB08 -- ---- -- 254.0 -- 0.2 -- 877. 5 -- 0.5 ---- 3 .5 BUFFER/D RIVER/ I SOLATI ON 
AEBB08 PJ ---- -- 254'. 0 -- 0.2 -- 877. 5 -- 0. 5 ---- 3.5 PC BOARD (CARD) 
AEBB08 PJ DE14 -- 3.0 -- 0.0 - - 2.2 -- 0.0 ---- 0 .7 LOOSE CONNECT I ON 
AEBB08 PJ DE2A -- 6.0 -- o.o -- 63 . 0 -- 0.0 -- -- 10. 5 FLA.SHED/ARCING 
AEBB08 PJ DE2L -- 8 . 0 -- o.o -- 11. 4 -- 0.0 ---- 1.4 TRI PPED CKT BREAKER 
AEBB08 PJ DE32 -- 1.0 -- o.o -- 6.0 -- o.o ---- 6.0 MISWIRED/CONNECT !NCO 
AEBB08 PJ DE48 -- 39.0 -- o.o -- 152. 2 - - 0. 1 --- - 3.9 OVERLOADED MOTOR 
AEBB08 PJ DE52 -- 1.0 -- o.o -- 1. 7 : -- o.o ---- 1. 7 BROK EN LEAD 

H AEBB08 PJ DE54 - - 10.0 - - 0.0 -- 34.6 -- o.o ---- 3.5 OPEN CIRCU IT I AEBB08 PJ DE67 -- 5.0 - - o.o -- 26.0 : -- 0.0 ---- 5.2 INCORRECT CURRENT I-' AEBB08 PJ DE69 -- 8.0 -- 0.0 -- 13. 3 -- .0. 0 ---- 1. 7 INCORREC T SIGNAL 0 
AEBB08 PJ DE6L -- 2.0 -- o.o -- 16.0 -- o.o ---- 8 . 0 : NO OlJTPUT 
AEBB08 PJ DE71 - - 2.0 -- 0.0 -- 3.0 - - 0.0 ---- 1.5 CHANGE OF VALUE AEBB08 PJ DE73 -- 1.0 -- o.o -- 3.0 -- 0.0 ---- 3 .0 SHORTED 
AEBB08 PJ DM23 : -- 1.0 -- o.o -- 1.0 -- o.o ---- 1.0 DIRTY 
A.EBl308 PJ DM55 -- 1.0 -- o.o -- 0.5 -- o.o ---- 0.5 LOST/ MISSING 
AEBl308 PJ DM56 -- 1.0 -- o.o -- 0.2 -- 0.0 ---- 0.2 MIS S ING MINOR IIDWRE AEBB08 PJ DM65 -- 1.0 -- o.o -- 0.6 -- 0.0 ---- 0.6 JAM/ RINDIN G/ LOCKED A.EBB08 PJ DM72 -- 3.0 -- 0.0 -- 2 3 . 1 -- o.o ---- 7.7 BURNED 
AEBB08 PJ DM75 -- 2.0 -- 0.0 -- 8.0 -- o.o ---- 4.0 HOT/ OVERHEATED 

I AEBBOB PJ DN32 -- 4. 0 -- 0.0 -- 7. 5 -- o.o ---- 1. 9 NO DEFECT, PROG MAINT 
AEBB08 PJ DN33 -- 30.0 -- o.o -- 65. 5 -- 0.0 ---- 2. 2 NO DEFECT, SCHF:D MOD 
AEBB08 PJ DP52 -- 1.0 : -- o.o -- 5.0 -- o.o ---- 5.0 RESTRICTED'A.IR F LOW 
AEBB08 PJ DS12 -- 11. 0 -- 0.0 -- 24.0 -- o. o --- - 2.2 ERRATIC OPERATION 
AEBB08 PJ DS13 -- 15.0 -- o.o -- 56.8 -- 0.0 ---- 3. 8 INTF.RMITTENT OPER 
AEBB08 PJ DS26 -- 40 . 0 -- 0.0 -- 100 .0 -- 0. 1 ---- 2.5 FA ILS TO OPERATE A.EBB08 PJ DS2C -- 55.0 -- 0.0 -- 237.9 -- 0.1 ---- 4. 3 FAILlJRE, INTERNAL AEBB08 PJ DS2X -- 1.0 -- o.o -- 2.0 - - 0.0 ---- 2.0 UNABLE TO MOVE AEBB08 PJ DZ25 -- 2.0 -- o.o -- 13. 0 -- 0.0 ---- 6.5 FAILS DIAGNOSTIC TEST 
AEBB09 -- ---- 5.0 -- o.o -- 29.0 -- o. 1 -- 5. 8 ---- SPEED/ TA CH AEBB09 PJ - - -- 5.0 -- 0.0 -- 29.0 -- o. 1 -- 5. 8 ---- PC BOARD (CA.RD) 
AEBB09 PJ DN33 3. 0 -- 0.0 -- 11. 0 -- 0.0 -- 3. 7 ---- NO DEFECT, SCHED MOD 
AEBB09 PJ OS 2L 2.0 -- 0.0 -- 18. 0 -- 0.0 -- 9 . 0 ---- OPERATE , WI LL NOT 
AEBBlO -- --- - 8.0 472. 0 0.0 0. 3 27.0 192 5. 1 0. 1 1. 2 3 . 4 4 . 1 ACCELERA TION CONTROL 
AEBBlO PJ --- - 8. 0 315.0 o.o 0.2 27 .0 1313.4 0. 1 0. 8 3. 4 4 . 2 PC BOARD (CARD) 



WMATA MAINTENANC E HI GH- DRIVER BY DEF ECT CODE 

LOGIC AND LOW VOLTAGE CONTR OL 
(GPN AEBB-- ) 

BASED ON 10,000 MILES OF REVENUE S ERVI C E OPERAT IO N 

MAINTENANCE MAINTENANC E 
GPN ucc D- CODE ACTI ONS RATE LABOR HOURS LAAOR RATE MLI-ITR DESCRI PT IO N 

PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMIITA GPN, UCC , D- CODf. 
·---------------------:-------- ------ - - .--- ---- -------.---------- - ----- :----- ---- - - ---:- - -- ---------- : ----------------- - ---------· 

AEABlO PJ DE14 -- 1.0 -- 0.0 -- 0.5 -- 0.0 ---- 0. 5 LOOSE CONNECT I ON 
AEABlO PJ Df.2A -- 5.0 - - 0.0 -- 54.0 - - 0.0 ---- I O. 8 FLASHED/ ARCI NG 
IIEBBlO PJ DE2K -- 1.0 -- 0.0 -- 1. 5 - - 0.0 -- - - ]. 5 T RIPPED 
AEBBlO PJ DE2L - - B. 0 -- o.o -- 18. 7 -- 0.0 - --- 2. 3 TRI P PE D CKT BREI\K f.R 
AEBBlO PJ DE46 -- 1.0 -- 0.0 -- 8.0 -- 0.0 ---- 8.0 OUT OF ROUND 
AEBBlO PJ DE48 -- 74. 0 - - 0.0 -- 366.9 -- 0.2 ---- 5.0 OVE RLOADE D MOTOR 
AEBBJO PJ UE54 -- 2.0 -- 0.0 -- 12. 6 - - 0.0 ---- 6. 3 OPEN C IRCU I T 
AEBBlO PJ DE67 -- 8.0 -- o.o -- 42.5 -- 0.0 ---- 5. 3 INCORR EC T CURRENT 
AEBBlO PJ DE69 -- 1 B. 0 -- 0.0 -- 46.5 -- o.o ---- 2 . 6 INCORREC T SI GNAL 
AEBBlO PJ DE6A -- 1.0 -- o.o -- 2. 3 -- 0.0 ---- 2. 3 INCORR EC T T I ME DELAY 
AEBBlO PJ DE6F - - 2.0 -- 0.0 -- 4. 1 -- 0.0 ---·- 2. 1 LOW VOLTAGE 
AEBBJO PJ DE6L -- 4.0 -- o.o -- 13. 5 -- 0.0 ---- 3. 4 NO OUT PUT 
AEBBlO PJ DM14 -- 1.0 -- o.o - - 4. 0 -- 0.0 ---- 4.0 CRACKE D 
AEBBlO PJ DM23 - - 1.0 - - 0.0 -- 1.0 -- 0.0 -- - - 1.0 DIRTY 
AEBBlO PJ DM37 -- 1.0 -- 0.0 -- 2.0 -- o.o - - - - 2,0 DELAMINATED 
AEBBlO PJ DM53 -- 1.0 - - 0.0 -- 9.0 -- o.o - - - - 9.0 LOOS E 

H AEBBlO PJ DM65 -- 2.0 -- 0.0 -- 4.6 - - o.o ---- 2.3 JAM/ BI NDING/ LOCKED 
I AEBBlO PJ DM72 -- 1.0 0.0 12. 0 0.0 ---- l 2. 0 BURNED 

I-' -- - - --
I-' AERBlO PJ DM75 -- 2.0 -- 0.0 -- 9.2 -- o. o ---- 4. 6 HOT/OVERHEATED 

AEBBlO PJ DNll -- 3.0 -- o.o -- 7. 5 - - 0.0 - --- 2.5 FAI LURE, CANNOT DUP 
AEBBlO PJ DN13 -- 1.0 -- 0.0 -- 6.0 -- 0.0 ---- 6.0 NO DEFECT, OPER ERROR 
AEBBlO PJ DN32 -- 3.0 -- 0.0 -- 11.0 - - o.o ---- 3. 7 NO DEFECT, PROG MAINT 
AEBBlO PJ DN33 -- 32.0 -- o.o -- 114. 4 - - 0 • ] ---- 3. 6 NO DEFECT, SCIIED MOO 
AEBBlO PJ DS12 - - 27.0 -- 0.0 -- 116. 0 -- 0.1 ---- 4. 3 ERRATIC OPE RAT ION 
AEBBlO PJ DS13 -- 20.0 -- o.o -- 63.6 -- 0.0 ---- 3 . 2 INTERMITTENT OPE R 
AEBBlO PJ OS 21 -- 1.0 -- 0.0 -- 8.0 -- o.o ---- 8,0 CLOSE, WILL NOT 
AEBBlO PJ DS26 -- 25.0 -- o.o -- 66.8 -- 0.0 ---- 2. 7 FAILS TO OPERATE 
AEBBlO PJ DS2C -- 61. 0 -- 0.0 -- 287.6 -- 0.2 --- - 4.7 FAILURE, INTERNAL 
AEBBlO PJ DS2L 4.0 l.O 0.0 0.0 12. 0 4.0 o.o o.o 3.0 4. 0 OPERATE, WILL NOT 
AEBBlO PJ DS43 -- 1.0 -- o.o -- 0. 3 - - 0.0 ---- 0.3 ERROR, DI S PLAY REA DOU 
AEBBlO PJ DS4E -- 1.0 -- 0.0 -- 3.0 -- o.o ---- 3. 0 SLUGGI S H 
AEBBlO PJ oz 13 -- 1.0 -- o.o - - 0. 3 -- 0.0 - -- - 0.3 FAILED SAFETY TEST 
AEBBlO PJ OZ25 - - 1.0 - - 0.0 -- 3.0 -- 0.0 ---- 3. 0 FAILS DIAGNOSTIC TEST 
AEBBlO PJ DZ42 3. 0 1.0 0.0 0.0 13. 0 4. 5 o. o 0. 0 4.3 4. 5 IMPROPER ADJUSTMENT 
AEBBlO PJ DZ43 -- 1.0 -- 0.0 -- 0. 5 -- o.o -- - - 0.5 I MPROPER SPAC ING/CL EA 
AEBBlO PJ I I l.O I . 0 o.o 0.0 2.0 4.0 0.0 0.0 2.0 4. 0 NOT DESI GNA TED 
AEBBlO RU ---- -- 14 9. 0 - - 0. l -- 546.2 -- 0. 3 ---- 3.7 RELAY 
AEBBlO RU DE14 -- 12.0 -- 0.0 -- 51. 8 -- 0.0 - -- - 4. 3 LOOSE CONNECTION 
AEBBlO RU OE2l -- 6. 0 -- 0.0 -- 14. 5 - - 0.0 ---- 2. 4 BURNED CONTACT 
AEBBlO RU OE29 - - 6.0 -- o.o -- 19.5 -- 0.0 -- - - 3. 3 DIRTY CONTACTS 
AEBBlO RU OE2A - - 11. 0 - - 0.0 -- 44. 6 -- 0.0 ---- 4. l FLASH ED/ ARC ING 
AEBBlO RU DE2C -- 1.0 -- o.o -- 1.0 -- 0.0 ---- 1.0 I NTERLOC K MALF UNCTION 



H 
I 

I-' 
~ 

GPN UCC D-CODE 
MAINTENANCE 

ACTIONS 

PATCO WMATA 

WMATA MAINTENANCE HIGH - DRIVER BY DEFECT CODE 

LOGIC AND LOW VOLTAGE CONTROL 
roPN AEBB- -) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATI ON 

MA I NTENANCE 
RATE 

PATCO WMATA 

LABOR HOURS 

PATCO WMATA 

LABOR RATE 

PATCO WMATA 

MLHTR DE SC RI PT I ON 

- -- -.----------------·--- .----------------·--------------.--------------·--------------------------- : AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 
AEBBlO 

RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
RU 
TY 
TY 
TY 
TY 
TY 
TY 

DE2E 
DE 32 
DE48 
DE54 
DE67 
DE6A 
DE71 
DE73 
DE74 
DM12 
DM13 
DM53 
DM54 
DM57 
DM65 
DM67 
DM72 
DN32 
DN33 
DSll 
DS12 
DS13 
DS26 
DS2C 
DZ12 
DZ42 
f I 

1.0 
1.0 
8.0 

0.0 
o.o 
o.o 
o.o 
0 .0 
0 . 0 
0.0 
o. o 
0 . 0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
o.o 
0.0 
0 . 0 
0.0 
0.0 
0.0 
o.o 
o. o 
0.0 
0 . 0 
0.0 
0.0 
o.o 
0.0 
0. 0 
0.0 
0.0 
o.o 

2 .0 
6.0 

28.5 
5 4.0 

7.7 

PATCO WMATA GPN , UCC , 0 - CODE 

DE 2L 
DE32 
DE67 
DN33 
DS1 3 

16.0 
2 . 0 
1.0 
1.0 
5. 0 

18.0 
1.0 
1.0 
3.0 
2.0 
1.0 
2.0 
1.0 
4.0 
4. 0 
3. 0 
1.0 
2.0 
9 . 0 

12.0 
4 . 0 
1.0 
8 . 0 
1.0 
8.0 
1.0 
1.0 
1 . 0 
4.0 
1.0 

2.5 
2.0 

1 5.5 
73 .8 
4.0 
4.0 
6.3 

1 7. 0 
1.5 
6.4 
2 . 0 

2 7 .0 
3 .6 
5.7 
6.0 

10 . 0 
26.5 
3 3 .5 
3 3 .0 

2 .0 
33.8 

0 . 5 
65 . 5 
2.0 
4.0 

14 . 0 
3 l. 5 
14. 0 

o.o 
o.o 
o.o 
0.0 
0.0 
0.0 
o.o 
o. o 
0.0 
o.o 
0. 0 
o.o 
0. 0 
o.o 
o.o 
o.o 
o. o 
0. 0 
o. o 
0. 0 
0.0 
0 . 0 
0.0 
o. o 
0 .0 
0. 0 
0. 0 
o.o 
0 . 0 
o. o 
o. o 
0.0 
0 .0 

2 . 0 
6 . 0 
3. 6 
3 . 4 
3 .8 
2.5 
2. 0 
3. 1 
4. 1 
4. 0 
4. 0 
2. l 
8.5 
1.5 
3. 2 
2.0 
6.8 
0.9 
1.9 
6. 0 
5. 0 
2 . 9 
2. 8 
8 . 3 
2. 0 
4. 2 
0 .5 
8.2 
2 .0 
4. 0 

14. 0 
7 . 9 

14. 0 

RELAY CO I L MA LF UNCTIO 
MISWI RED/ CO NNECT !NCO 
OVER LOADED MOTOR 
OPEN C IRCUIT 
I NCORRECT CURRENT 
I NCO RRECT T IME DELAY 
CHANGE OF VALUE 
S HORT ED 
WELDED CONTAC T 
BROKEN SPRI NG 
BROKEN/ SHEARED 
LOOSE 
LOOSE/ DAMAGED COMM HD 
UNSEAT ED 
J AM/ BI NDING/ LOCK ED 
ST I C KI NG 
BUR NE D 
NO DEFECT, PROG MA INT 
NO DEF ECT, SC HED MOD 
CIIATTERING 
ERRAT I C OPERAT I ON 
INTERMITTE NT OPE R 
FAILS TO OPE RATE 
FAI LURE, INTE RNAL 
CONDEMNE D, ADMIN 
I MP RO PER ADJUSTMENT 
NOT DES I GN AT ED 

T RANS~' ORM ER 
TR IPPED CKT BREAKER 
MI SWI RE D/ CONNECT !NCO 
INCORRECT CURRENT 
NO DEFECT , SCHED KOO 
I NTERMITTENT OPER 



APPENDIX J 

Data Extraction No. 1 O 

Logic And Low Voltage By Repair Code 

J-1/J- 2 





WMATA MAINTENANCE HIGH-pRIVER BY REPAIR CODE 

LOGIC ANO LOW VOLTAGE CONTROL 
(GPN A EBB--) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

MAINTENANCE MAINTENANCE 
GPN ucc R-COOE ACTIONS RATE LABOR HOURS LABOR RATE : MLHTR OESCR I PT ION 

PATCO WHAT/\ PATCO WMATA PATCO WMATA PATCO WMATA : PATCO WMATA GPN,UCC,R- CODE 
:---------------------.----------------.--------------.----------------:--------------:--------------:---------------------------: 

AEBBOO -- ---- 195.0 452.0 o.s 0.3 858.0 2181.8 2.2 1.3 4. 4 4. 8 LOGIC ANO LO-V CONT ROL 
I\EBBOO 00 ---- s.o -- : o.o -- 9.0 -- o.o -- 1.8 ---- NOT DESIGNATED 
A,EBBOO 00 RJ02 4.0 -- 0.0 -- 7.0 -- : o.o -- 1.8 ---- INSP & FOUND OK 
AEBBOO 00 RJ06 1.0 - - o.o -- 2.0 -- o.o -- 2.0 ---- TRACK TEST 
AEBBOO lC ---- -- 7.0 - - 0.0 -- 39.5 -- o.o - --- 5. 6 : INDUCTOR 
AEBBOO le RN03 -- 6.0 -- o.o -- 36.5 : -- 0.0 ---- 6.1 REMOVED & REPLACED 
AEBBOO lC RN09 -- 1.0 -- o.o - - 3.0 -- 0.0 ---- 3.0 REPLACED MINOR HDWRE 
AEBBOO SN --- - 1.0 - - 0.0 -- 16.0 -- o.o -- 16.0 ---- SUPPORT 
AEBBOO SN RN03 1.0 -- o.o -- 16. 0 -- o.o -- 16.0 ---- REMOVED & REPLACED 
AEBBOO SR ---- 3.0 18.0 o . o o.o 5.0 67.6 0.0 0.0 1. 7 3. 8 : SWITCH 
AEBBOO SR RJ02 -- 1.0 -- 0.0 -- 1.0 -- o.o ---- 1.0 INSP & FOUND OK 
AEBBOO SR RJ07 -- 5.0 -- 0.0 -- 21. 1 -- o.o ---- 4.2 TROUBLE SHOOTING 
AEBBOO SR RN03 3.0 9.0 0.0 0.0 s . o 40.0 : 0.0 0.0 1. 7 4. 4 REMOVED & REPLACED 
AEBBOO SR RN09 -- 2.0 -- o.o -- 3.5 -- 0.0 ---- 1.8 REPLACED MINOR HDWR E 
AEBBOO SR I I -- 1.0 -- 0.0 -- 2.0 -- o.o: - - -- 2.0 NOT DESIGNATED 

~ 
AEBBOO 64 ---- -- 42.0 - - o.o -- 206.1 -- 0.1 ---- 4. 9 : CRADLE 

I AEBBOO 64 RBOl -- 1.0 -- o.o -- 4. 0 -- o.o ---- 4.0 ADJUSTED 
w AEBBOO 64 RE02 -- 1.0 -- 0.0 -- 6.0 -- o . o ---- 6.0 MODIFIED 

AEBBOO 64 RJ02 -- 1.0 -- o.o -- 0.5 -- o.o : ---- 0.5 INSP & FOUND OK 
AEBBOO 6~ RJ07 -- 4.0 - - o.o -- 16.2 -- 0.0 - --- 4. 1 TROUB LE SHOOTING 
AEBBOO 64 RN03 -- 29.0 -- 0.0 -- 163.4 -- 0.1 ---- 5.6 REMOVED & REPLACED 
AEBBOO 64 ,:rnos -- 4.0 -- o.o -- 13. 0 -- o.o ---- 3. 3 REPLACED 
AEBBOO 64 RN09 : -- 2,0 -- o.o -- 3.0 -- o.o - --- 1.5 REPLACED MINOR HOWRE 
AEBBOO 6R - -- - 3.0 -- o.o -- 8.0 - - o.o -- 2.7 ---- CONTACT 
AEBBOO 6R RN03 3.0 -- 0.0 - - 8.0 -- 0.0 -- 2,7 ---- REMOVED & REPLACED 
AEBBOO HE --- - - - 344.0 -- 0.2 -- 1673 . 0 -- 1.0 ---- 4,9 HARDWARE 
AEBBOO HE RBOl -- 39. 0 -- 0.0 -- 109.7 -- 0.1 ---- 2.8 ADJUS TED 
AEBBOO HE RC03 -- 1.0 -- o.o -- 0 . 5 : -- o.o -- -- 0.5 COMPLETED PREVIOUSLY 
AEBBOO HE RE02 -- 2 . 0 -- o.o -- 9.0 -- o.o - - -- 4.5 MODIFIED 
AEBBOO HE RJ02 -- 23.0 -- 0.0 -- 67. 2 -- o.o: ---- 2. 9 INSP & FOUND OK 
AEBBOO HE RJ07 -- 50 . 0 -- 0.0 - - 308 . 0: -- 0,2 ---- 6.2 TROUBLE SHOOTING 
AEBBOO HE RN03 -- 168.0 -- 0.1 -- 778.3 -- o.s ---- 4. 6 REMOVED & REPLACED 
AEBBOO HE RN04 -- 10.0 -- o.o -- 99.0 -- 0.1 ---- 9.9 REMOVED TO REPAI R 
AEBBOO HE RNO S - - 8.0 -- 0.0 - - 29.0 -- 0 . 0 - - -- 3.6 REPLACED 
AEBBOO HE RN09 -- 39.0 -- 0.0 -- 254.3 -- 0.2 ---- 6 . 5 REPLACED MINOR HOWRE 
AEBOOO HE RRlO - - 2.0 - - 0.0 -- 10.0 -- o.o - --- s.o REM OVE/ REPAIR/ REPLACE 
AEBBOO HE RRl8 -- 2.0 -- o.o -- 8.0 -- 0.0 -- -- 4.0 SERVIC ED 
I\EBBOO PE ---- 157.0 5.0 0.4 0.0 654.0 6. 3 1. 6 0.0 4. 2 1. 3 PANEL 
AEBBOO PE RBOl 13. 0 -- o.o - - 65.0 -- o. 2 - - s.o ---- ADJUS TED 
AEBBOO PE RClO 3.0 -- o.o - - 7.0 -- o.o -- 2. 3 - - -- NO DEFECT FOUND 
AEBBOO PE RE02 28.0 -- 0. 1 - - 79.0 - - 0.2 -- 2.8 ---- MOD I FIED 
AEBBOO PE RE03 1.0 -- 0 .0 - - 8.0 - - 0.0 -- 8. 0 ---- OVERIIAULEO 
I\ERBOO PE REOS 1.0 -- 0.0 -- 8.0 -- 0.0 -- 8.0 ---- REB UILT 



WMATA MAINTENANCE HIGH - DRIVER BY REPAIR CODE 

LOGIC AND LOW VOLTAGE CONT ROL 
(G PN AEBB--) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

MAINT ENANCE MA I NT ENA NCE 
GPN ucc R-CODE ACTIONS RATE LABOR HOURS LABOR RATE MLIITR DESCR IPTI ON 

PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA GPN,UCC,R-CODF. 
:--------------------- :---------------- :--------------: ----------------:--- -----------:-------------- : -------------- ------ -------: 

AEBBOO PE RF02 -- - - -- -- -- -- -- -- ---- ---- RENEW SOLUTI ON 
AEBBOO PE RJ02 30.0 -- 0, l -- 81. 0 -- 0.2 -- 2.7 ---- INS P & FOUND OK AEBBOO PE RJOS 17. 0 -- o.o -- 44.0 -- 0.1 -- 2.6 ---- TEST ED AEBBOO PE RJ06 31. 0 -- o. 1 - - 107 . 0 -- 0.3 -- 3.5 ---- TRACK TEST AEBBOO PE RJ07 19.0 2.0 0.0 0.0 14 4. 0 3.0 0.4 o.o 7 . 6 1 . 5 TROUBLE SHOOT I NG AEBBOO PE RN03 8.0 3.0 0.0 0.0 91.0 3. 3 0.2 0.0 11. 4 l. l REM OVED & REPLACED AEBBOO PE RR14 2.0 -- 0.0 -- 2.0 -- 0.0 -- 1.0 ---- RESET AEBBOO PE r?Rl5 1.0 -- 0.0 -- 8.0 -- o.o -- 8.0 ---- REWIRED AEBBOO PE RR24 2.0 -- 0.0 - - 6.0 -- o.o -- 3.0 ---- TEST & REPAIR AEBBOO PJ ---- -- 2 7. 0 -- o. o -- 138. 8 -- 0.1 ---- 5. 1 PC BOARD (CARD) AEBBOO PJ RJ07 - - l.O -- o.o -- 3.0 -- o.o ---- 3.0 TROUB LE SHOOT ING AEBBOO PJ RN03 -- 25.0 -- 0.0 -- 134. 3 -- 0. 1 ---- 5.4 REMOVED & REPLAC ED 
AEBBOO PJ RR18 -- 1.0 -- o.o -- 1.5 -- 0.0 ---- 1.5 SERVICED 
AEBBOO RU ---- 22.0 - - 0. 1 -- 113. 0 -- o. 3 -- 5. 1 ---- RELAY 
AEBBOO RU RA06 1.0 -- o.o -- 4. 0 -- 0.0 -- 4.0 ---- CHARGED W/REFRIGERANT AEBBOO RU RBOl 1.0 -- 0.0 -- 6.0 -- 0.0 -- 6.0 ---- ADJUSTED C4 AE.BBOO RU RB0 4 1.0 -- 0.0 -- 4. 0 -- o.o -- 4.0 ---- TIGHTENED I AEBBOO RU REOS 2.0 -- 0.0 -- 16. 0 -- : 0.0 -- 8.0 ---- REBUILT .i,. 
AEBBOO RU RJ02 3.0 o.o 6.0 o.o 2.0 INSP & FOUND OK -- -- -- -- ---- : AEBBOO RU RJ05 1.0 -- o.o -- 4. 0 -- o.o -- 4.0 ---- TESTED AEBBOO RU RJ06 1.0 -- 0.0 -- 6.0 -- 0 .0 -- 6.0 ---- TRACK TEST AEBBOO RU RJ07 1.0 -- 0.0 -- 12. 0 -- 0.0 -- 12.0 ---- TROUBLE SHOOTING AEBBOO RU RN03 6.0 -- o.o -- 33. 0 - - 0.1 -- 5. 5 ---- REMOVED & REPLACED AEBBOO RU RN05 1.0 -- o.o -- 12.0 -- 0.0 -- 12. 0 ---- REPLACED AEBBOO RU RN13 2.0 -- 0.0 -- 2.0 -- o.o -- 1.0 ---- REPLACED TERMINAL AEBBOO RU RRlO 1.0 -- 0.0 -- 6.0 -- 0.0 -- 6.0 ---- REMOVE / REPAIR/REPLACE AEBBOO RU I l 1.0 -- 0.0 -- 2.0 -- o.o -- 2.0 ---- NOT DESIGNATED AEBBOO RY ---- -- 8.0 -- o.o -- 49. 0: -- 0.0 ---- 6. 1 RESISTOR AEBBOO RY RN03 -- 8.0 -- 0.0 -- 4 9. 0 -- o.o ---- 6. ] REMOVED & REPLACED AEBBOO SU ---- 4.0 -- o.o -- 53. 0 -- o. 1 -- 13. 3 ---- SHUNT AEBBOQ SU RM02 l.O -- 0.0 -- 8.0 -- o.o -- 8.0 ---- MISC REPAIRS 
AEBBOO SU RROl 2.0 -- o.o -- 36.0 -- 0. 1 -- 18.0 ---- CONNECTED 
AEBBOO SU RR15 1.0 -- 0.0 -- 9 . 0 -- o.o -- 9.0 ---- REWIRED AEBBOO TX ---- -- 1.0 -- 0.0 -- 1.5 -- o.o ---- 1.5 TRANSDUCTOR A EB BOO TX RJ07 -- 1.0 -- o.o -- 1.5 -- 0.0 ·---- 1.5 TROUBLE SHOOTING AEBBOl -- ---- 41. 0 -- 0. 1 -- l O l. 0 -- 0.3 -- 2.5 ---- ANNUNCIATOR AEBBOl DF ---- 41. 0 -- 0.1 -- 101. 0 -- 0~3 -- 2.5 ---- DETECTOR AEBBOl OF RBOl 1.0 -- o.o -- 1.0 -- o.o -- 1.0 ---- ADJUST ED AEBBOl OF RClO 3. 0 -- o.o -- 6.0 -- o.o -- 2. 0 ---- NO DEFECT FOUND AEBBOl OF RJ02 15.0 -- 0.0 -- 25.0 -- 0. 1 -- 1. 7 ---- INSP & FOUND OK AEBBOl OF RJ05 8.0 -- 0.0 -- 30. 0 -- 0.1 -- 3. 8 ---- TESTED AEBBOl DF RJ07 3.0 -- I 0.0 - - 9.0 -- 0.0 -- 3.0 ---- TROUBLE SHOOTI NG AEBBOl DF RN13 LO -- o.o -- 4 . 0 -- 0.0 -- 4. 0 ---- : REPLACED TERMINAL 



WMATA MAINTENANCE HIGH - DRIVER BY REPAIR CODE 

LOGIC AND LOW VOLTAGE CONTROL 
(GPN A EBB--) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

MAINTENANCE MAINTENANCE 
GPN ucc R-COOF. ACTIONS RATE LABOR HOURS LABOR RATE MLHTR DESCRIPTION 

PATCO WMATA I PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATI\ GPN,UCC ,R-CODE 
:--------------------- .---------------- :--------------:----------------:--------------:-------------- .---------------------------: 

AERBOl OF RRlO -- -- -- -- -- -- : -- -- ---- ---- REMOVE / REPAIR/ REPLACE 
AEBBOl DF RR14 8,0 -- o.o -- 10.0 -- 0.0 -- 1. 3 --- - RESET 
AEBBOl DF RR24 1.0 -- 0.0 -- 10.0 -- o.o -- 10.0 ---- TEST & REPAIR 
AEBB03 -- ---- 5,0 -- o.o -- 4.0 -- 0.0 -- 0.8 ---- CIRCUIT PROTECTION 
AERB03 PJ - --- 5.0 -- o.o -- 4.0 -- o.o -- 0,8 ---- PC BOARD (CARD) 
AEBB03 PJ RN03 2.0 -- 0.0 -- -- -- -- -- -- ---- REMOVED & RE PLACED 
AEBB03 PJ RR14 2.0 -- o.o -- 3.0 -- o.o -- 1.5 - - -- RESET 
AEBB03 PJ RS03 1.0 - - o.o - - 1.0 -- o.o -- 1.0 ---- DRESSED & FILED 
AEBB04 -- ---- 4.0 110. 0 o.o 0.1 9 .0 251. 7 o.o 0. 2 2.3 2. 3 ELECTROMOTIVE BRI\ KTNG CON 
AEBB04 SR ---- 3.0 -- o.o -- 6 .0 -- o.o -- 2.0 ---- SWITCH 
AEBB04 SR RN03 3.0 -- o.o -- 6.0 -- o.o -- 2.0 ---- REM OVED & REPLACED 
AEBB04 PJ -- -- 1.0 106.0 o.o 0. l 3.0 233.0 : o.o 0,1 3.0 2. 2 PC BOARD (CARD) 
AEBB04 PJ RBOl -- 2.0 -- o.o -- 2,3 : -- o.o ---- 1. 2 ADJU ST ED 
AEBB04 PJ RJ02 -- 1.0 -- 0.0 -- 6.5 -- 0.0 ---- 6.5 INSP & FOU ND OK 
AEBB04 PJ RJ07 -- 3.0 -- o.o -- l 7 . 2 -- o.o ---- 5. 7 TROUBLE SIIOOTING 
AEBB04 PJ RN03 1.0 99.0 o.o 0. I 3.0 206.0 o.o 0. I 3.0 2. l REMOVED & REPLACED 

L.( AEBB04 PJ RR18 -- 1.0 -- o.o -- 1.0 -- 0.0 - --- 1.0 SERVICED 
I AEBB04 RU ---- -- 4. 0 -- 0.0 -- 18.7 - - 0.0 ---- 4. 7 RELAY LT, AEBB04 RU RN03 -- 3.0 - - 0.0 -- 1 6. 5 : -- o. o - --- 5.5 REM OVE D & REPLACED 

AEBB04 RU RR]O -- 1.0 -- o.o -- 2.2 -- o.o - --- 2.2 REM OVE/RE PAIR/ REPLACE 
AEBB05 -- ---- 73.0 -- 0.2 - - 409, 5 -- 1.0 -- 5.6 ---- PERFORMANCE MODIFICATION 
AERB05 HT ---- 2 .0 - - o.o -- 18. 0 -- 0.0 -- 9.0 ---- HOSE 
AEBB05 HT RE02 1.0 -- o.o -- 16.0 -- o.o - - 16.0 ---- MODIFIED 
AEBBOS HT RN03 1.0 -- o.o -- 2.0 -- 0.0 -- 2.0 ---- REMOVE D & REPLACED 
AEBBOS PE ---- 17. 0 - - 0.0 -- 78 .0 -- 0.2 - - 4. 6 ---- PANEL 
AEBBOS PE RBOl 2.0 -- o.o -- 19.0 - - 0.0 -- 9, 5 ---- AD.JUSTED 
AEBBOS PE RC13 1.0 -- 0.0 -- 3 . 0 -- o.o -- 3.0 ---- REMOVED FOR OTHER USE 
AEBBOS PE RN03 12 .0 -- 0.0 -- 47.0 -- 0 . l -- 3 . 9 ---- REM OVED & REPLACED 
AEBBOS PE RNO S 1.0 -- 0.0 -- 3 .0 -- 0.0 - - 3.0 ---- REPLACED 
AEBBOS PE RRlO 1.0 -- o.o -- 6 .0 -- 0.0 -- 6.0 ---- REMOVE/ REPAIR/ REPLACE 
AEBB05 PJ ---- 36.0 -- 0.1 - - l 5 1. 5 - - 0 . 4 -- 4.2 ---- PC BOARD (CARO) 
AEBBOS PJ RBOl 16.0 -- 0.0 -- 42.5 -- 0 . 1 - - 2. 7 --- - ADJ USTED 
hEBBOS PJ RE02 1.0 -- o.o -- 11.0 -- 0.0 -- 11. 0 ---- MOD I F IE D 
AEBBOS PJ RJO S 8 .0 -- 0.0 -- 37 .0 -- 0 . l -- 4. 6 - --- TEST ED 
AEBBOS PJ RJ0 7 2.0 -- o.o -- 7,0 -- 0.0 -- 3.5 ---- TROUBLE S HOOTING 
AEBBOS PJ RN03 7,0 -- o.o -- 46.0 -- 0. l -- 6.6 ---- REMOVED & REPL AC ED 
AEBB05 PJ RNO S l . 0 -- o.o -- 4.0 -- 0.0 -- 4.0 ---- REPLACED 
AEBB05 PJ RRlO 1.0 -- 0.0 -- 4. 0 - - 0.0 -- 4. 0 ---- REMOVE / REPAIR/ REPLACE 
AEBB05 RB ---- 4.0 -- o.o - - 6 1. 0 -- 0.2 -- 15. 3 ---- RACK 
AEBB05 RB RJ02 1.0 -- 0.0 -- 5 .0 -- o.o -- 5.0 ---- INSP & FOUND OK 
AEBBOS RB RJ0 7 3 . 0 -- o.o - - 56 .0 -- O. l - - 18 . 7 ---- TROUBLE SHOOTING 
AEBBOS RU ---- 2.0 - - 0.0 -- 8,0 -- 0 . 0 -- 4. 0 ---- RELAY 
AEBB05 RU RN03 2,0 -- 0.0 -- 8. 0 -- 0 . 0 -- 4. 0 - --- REM OVED & RF. Pf./\C F.D 



WMATA MAINTENANCE HIGH-DRIVER BY REPAIR CODE 

LOGIC AND LOW VOLTAGE CONTROL 
IGPN AEBB--) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION 

MAINTENANCE MAINTENANCE 
GPN ucc R-CODE ACTIONS RATE LABOR HOURS LABOR RATE MC.HTR DESCRIPTION 

PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA PATCO WMATA GPN, UCC, R-COOE 
:---------------------:---------------- .--------------:----------------. --------------.--------------.---------------------------: 

AEBB05 TW ---- -- -- -- -- -- -- -- -- ---- ---- TRANSDUCER 
AEBB05 TW RN03 3.0 -- o.o -- 20.0 -- 0.1 -- 6.7 ---- REMOVE[) & REPLACED 
AEBB05 WE ---- 9.0 -- 0.0 -- 73.0 -- 0.2 -- 8. 1 ---- WHEEL 
AEBB05 WE RJ05 : 5.0 -- o.o -- 20.0 -- o. 1 -- 4.0 ---- TESTED 
AEBB05 WE RP05 1.0 -- o.o -- 16.0 -- 0.0 -- 16.0 ---- CLEARED GROUNDS 
AEBB05 WE RR24 3.0 -- o.o -- 37.0 -- 0.1 -- 12.3 ---- TEST & REPAIR 
AEBB06 -- ---- -- 47.0 -- o.o -- 14 9 . 9 -- 0. 1 ---- 3. 2 DECOr;>E/ ENCODE 
AEBB06 PJ ---- -- 47.0 -- o.o -- 149.9 -- 0. 1 ---- 3. 2 PC BOl>. RD (CARO) 
AEBB06 PJ RBOl -- 1.0 -- 0.0 -- 2.0 -- 0. 0 : ---- 2.0 ADJUSTED 
AEBB06 PJ RE02 -- 2.0 -- 0.0 -- 1. 7 -- o.o : ---- 0.9 MODIFIED 
AEBB06 PJ RJ07 -- 1.0 -- 0.0 -- 1.0 -- 0.0 ---- 1.0 TROUBLE SHOOTING 
AEBB06 PJ RN03 -- 43.0 -- o.o -- 14 5.2 -- 0.1 ---- 3.4 REMOVED & REPL ACED 
AEBB07 -- ---- 3.0 81 7. 0 0.0 0.5 21. 0 2323.5 0.1 1. 4 7.0 2.8 POWER SUPPLY 
AEBB07 PJ ---- 3. 0 81 7. 0 o.o 0.5 21. 0 2323.5 0. 1 1. 4 7.0 2.8 PC BOARD (CARD) 
AEBB07 PJ RBOl -- 9.0 -- 0.0 -- 22.6 -- o.o ---- 2,5 ADJUSTED 
AEBB07 PJ RE02 -- 4. 0 -- 0.0 -- 12.7 -- o.o ---- 3.2 MOD I FI ED 
AEBB07 PJ RJ02 -- 7.0 : -- o.o -- 5 0. 6 : -- o.o ---- 7. 2 : INSP & FOUND OK c....i AEBB07 PJ RJ07 1.0 63.0 0.0 o.o 11. 0 76.8 0.0 n.o 11.0 1. 2 TROUBLE SHOOTING I 
AEBB07 PJ RN03 2,0 713. 0 0,0 0.4 10.0 1979.2 o.o 1. 2 5.0 2.8 REMOVED & REPLACED O'\ 
AEBB07 PJ RN04 -- 4.0 -- o.o -- 5.4 -- o.o ---- 1.3 REMOVED TO REPAIR 
l>.EBB07 PJ RN05 -- 8.0 -- 0,0 -- 62.7 -- o.o ---- 7.8 REPLACED 
AEBB07 PJ RN09 -- 4. 0 -- o.o -- 52.5 -- o.o ---- 13. 1 REPLACED MINOR HOW RF. 
AEBB07 PJ RRlO -- 1.0 -- o.o - - 15.0 -- 0.0 ---- 15.0 REMOVE / REPAIR/ REPLACE 
AEBB07 PJ RR18 -- 3.0 -- 0.0 -- 34.0 -- 0 .0 ---- 11. 3 SERVICED 
AEBB07 PJ r I -- 1.0 -- 0.0 -- 12 .0 -- o.o ---- 12.0 NOT DESIGNl>.TED 
AEBB08 -- ---- -- 254.0 -- 0.2 -- 877.5 -- 0. 5 - --- 3.5 BUFFER/DRI VER/ ISOLATION 
AEBB08 PJ ---- -- 254.0 -- 0.2 -- 877.5 -- o. 5 ---- 3. 5 PC BOARD (CARD ) 
A EBB OB PJ RBOl -- 3.0 -- o.o -- 2.2 -- 0.0 ---- 0.7 ADJUSTED 
AEBBOB PJ RC03 -- 1.0 -- o.o -- 1.0 -- 0.0 ---- 1.0 COMPLETED PR EVIOUSLY 
AEBBOB PJ RE02 -- 6.0 -- o.o -- 10. 1 -- 0.0 ---- 1. 7 . MODIFIED 
AEBBOB PJ RJ02 : -- 2.0 -- 0.0 -- 4 . 5 -- o.o ---- 2.3 INSP & FOUND OK 
AEBBOB PJ RJ07 -- 10.0 -- 0.0 -- 38.1 -- o.o ---- 3.8 TROUBLE SHOOTING 
AEBB08 PJ RN03 -- 226.0 -- 0.1 -- Bl 7. 0 -- 0.5 --- - 3.6 REMOVED & RF.PLACE[) 
AEBB08 PJ RN05 -- 2.0 -- 0.0 -- 0.6 -- o.o ---- 0. 3 REPLACED 
AEBB08 PJ RN09 -- 2.0 -- 0.0 -- 2.0 -- o.o ---- 1.0 REPLACED MINOR IIDWRE 
AEBB08 PJ RR18 -- 2.0 -- 0.0 -- 2.0 -- 0.0 ---- 1. 0 SERVICED 
AEBB09 -- ---- 5.0 -- o.o -- 29.0 -- 0. 1 -- 5. 8 ---- SPEED/ TACH 
l,EBB09 PJ ---- 5.0 -- 0.0 -- 29.0 -- 0. 1 -- 5 .8 ---- PC BOARD (CARD) 
AEBl309 PJ RE02 3.0 -- o.o -- 11.0 -- 0.0 -- 3. 7 ---- MODIFIE D 
AEBB09 PJ RN03 2. 0 -- o.o -- 18.0 -- o.o -- 9.0 ---- RF.MOVED & REPLACED 
AEBBlO -- ---- B.O 472.0 0.0 0.3 27. 0 1925. l 0. 1 1. 2 3.4 4. 1 ACCELERATION CONTROL 
AEBBlO PJ ---- 8.0 315.0 0.0 0.2 27.0 1313. 4 0. ) 0.8 3.4 4. 2 PC B01>.RD !CA RD) 
AEBBlO PJ RBOl 3.0 4.0 0.0 o.o 13. 0 10.0 o.o 0.0 4. 3 2. 5 ADJ IJSTED 



~ 
I 

-.J 

" ~ I 
(X) 

GPN UCC R- CODE 
MAINTENANCE 

ACTIONS 

PATCO WMATA 

WMATA MAINTENANCE HIGH-DRIVER BY RE PAIR CODE 

LOGIC AND LOW VOLTAGE CONTROL 
(GPN AEBR--) 

BASED ON 10,000 MILES OF REVENUE SERVICE OPE RATI ON 

MAINTENANC E 
RATE 

PATCO WMATA 

LABOR HOURS 

PATCO WMATA 

LABOR RATE 

PATCO WMATA 

MLHTR 

PATCO WMA TA 

DESCRI PT ION 

GPN,UCC ,R-CODE 
-- .----------------:--------------·-- ---------. --- ----- ------·-------------- : --------------------------- . 

AEBBlO PJ RJ07 1.0 10.0 o. o o.o 6.0 41. 0 : o.o o.o 6.0 4. 1 TROUBLE S HOOTING 
AEBBlO PJ RN03 3.0 296.0 o.o 0. 2 6.0 1251.8 : o.o 0.8 : 2. 0 4. 2 REMOVED & REPLAC ED 
AEBBlO PJ RN05 -- 1.0 -- o.o: -- 0.1 -- o.o --- - 0.1 RE PLACED 
AEBBlO PJ RRlO -- 1.0 -- 0.0 : -- 6. 0 -- o.o ---- 6 . 0 REMOVE/ REPAIR/REPLACE 
AEBBlO PJ RR18 -- 1.0 -- o.o -- 2.0 -- o.o ---- 2.0 S ERVI CED 
AEBBlO PJ I I 1.0 1.0 o.o 0.0 2. 0 - - o. o -- 2.0 -- NOT DESI GNATED 
AEBBlO RU ---- -- 149 . 0 -- 0.1 -- 54 6 .2 -- 0.3 -- - - 3. 7 RELAY 
AEBBlO RU RBOl -- 22.0 -- o.o -- 6 3.4 : -- 0.0 ---- 2.9 ADJ USTED 
AEBBlO RU RJ02 - - 2 . 0 -- o.o -- 6.0 -- o.o ---- 3.0 INSP & FOUND OK 
AEBBlO RU RJ07 -- 17.0 -- 0.0 -- 36.8 - - o. o - -- - 2. 2 TROUBLE SHOOT I NG 
AEBBlO RU RN03 -- 82.0 -- o.o -- 338 .4 -- 0.2 --- - 4.1 REMOVED & REPLAC ED 
AEBBlO RU RN04 -- 1.0 -- o.o -- 0 .2 -- o.o - - -- 0.2 REMOVED TO REPA I R 
AEBBlO RU RN09 - - 15. 0 -- o.o -- 72 . 0 : -- 0.0 ---- 4.8 RE PLACED MINOR HDWRE 
AEBBlO RU RRIO -- 3 . 0 -- o. o -- 14. 1 -- 0.0 -- -- 4. 7 REM OVE/ REPAI R/ REPLACE 
AEBBlO RU ::l RlB -- 6 . 0 -- 0 . 0 -- 12.3 -- o.o ---- 2. 1 S ERV IC ED 
AEBBlO RU I l -- 1.0 -- o.o -- 3. 0 : - - o. o ---- 3.0 NOT DE S I GNATED 
AEBBlO TY ---- -- 8 . 0 -- o. o -- 65.5 - - o.o ---- 8. 2 TRA NSFORM ER 
AEBBlO TY RN03 -- 6.0 -- 0 . 0 -- 59.5 -- 0.0 --- - 9.9 REMOVED & REPLACED 
AEBBlO TY RN0 5 - - 1.0 -- 0.0 -- 2.0 -- o. o - - -- 2. 0 REPLACED 
AEBBlO TY RRlO -- 1.0 -- 0 . 0 -- 4.0 - - o. o ---- 4. 0 REM OVE/ REPAIR/ RE PLACE 





APPENDIX K 

Propulsion System Functional Hierarchy 

K-l/K-2 





AOOOOO 

AEO OOO 

AC:AOOO 

AEAAOO 

AEAAOl 

AEAA02 

AEAA03 

AEAA04 

AEAAOS 

AEAA06 

.\EAoOO 

AEABOl 

AEAB02 

AEAB03 

AEA804 

AEABOS 

AEAB06 

AEACOO 

AEBOOO 

AEBAOO 

AE3800 

.~ESBOl 

AESB02 

.~EB BO 3 

.\E3B04 

AE3B05 

AE3B06 

TRANSIT V:. :l IC LE 

PROPULS:JN SYS~:.~ 

~ANUAL CONTROLS, T/~ 

~ASTER CONTROLLER 

MASTSR KEY S~!TCH 

. MODE SELECTOR 

. DIRECTION SELECTOR 

RA'I'E CJNTROLLER 

RESET 

. CIRCUIT ?ROTECT:JN 

AUX!L!ARY CJNTROLLER 

• MASTER ~EY SWITCH 

. MODE SELECTOR 

. DIRECTION SELECTOR 

RATE CONTROLLER 

RES2T 

CIRCUIT PROTECTION 

T/ L PROPULSION / BRAK:~G 

TRACTIVE EFFORT :JNTROLLER 

TRAINLINE DETECTORS 

LOGIC AND LO-V CONTROL 

ANNUNCIATOR 

K-3 

CUTOUT 

CIRCJIT PROTECTION 

ELECTROMOT:VE BRAKING CONTROL 

. PERFORMANCE ~ODIF:CAT!ON 

DECODE/ENCODE 



AE3B 07 

AE3B08 

AE:88 09 

AE3B l0 

AEaco o 

AEBCOl 

AEBC 02 

AEBC0 3 

AEBC04 

AESCOS 

AEBC06 

AEBC07 

AE3C 08 

AEBC09 

AE3Cl0 

AEBCll 

AEBC12 

AEBC13 

AEBC14 • 

AEBDO O 

AEBDOl 

AEBD02 

AEBD03 

AEBEOO 

AECOOO 

AECAOO 

AECBOO 

POWER SUPPLY 

BUFFER/ DRIVER/ IS OLATION 

SP'::ED/ TACH 

. . ACCELE:RATI ON CJNTROL 

HIGH VOLTAGE SWITCH GEAR 

BRAKE 

FIE LO 

GROUND 

. LI~E 

LOOP 

ov::RLOAD 

. PARALLEL 

. POWER BRAKE 

REVERSER 

SE:RI2S 

CIRCUIT PROTECTION 

• SERIES PARALLEL 

. RETROGRESSI ON 

• POWER 

POWER REG ULATI ON 

. CAM 

. SOLID STATE 

. ACCELERATOR 

LINE FILT'.::R 

VENTILAT !ON-COOLI~G 

3LCJWERS 

CONTROLS 

K- 4 



AECCOO FILTSRS 

AECD OO DUCTING 

AECEO O CIRC'JIT ?RO':'ECTI 'JN 

AEDOOO TRACTI ON MOTOR ASSY 

AEDAOO FIELD 

AEDAOl . MAIN 

AEDA02 . COMMUTATING 

AEDBOO ARMATURS ASSY 

AEDBO 1 . COMMUTATOR 'C: -v .--.~::, . 

. ~EDC O 0 BRUSHHOLDER ASSY 

AEDDOO BRUSH 

.~E!JF OO BEARINGS 

K-5/K-6 





APPENDIX L 

Universal Component Codes 
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UNIVERSAL COMPONENT CODES 

CODE DESCRIPTION CODE DESCRIPTION 

00 NOT DESIGNATED BS BRAKE 
B6 BREATHER 

AA ABSORBER B7 BRIDGE 
AB ACCELERATOR B8 BRUSH 
AC ACCELEROMETER 89 BRUSHHOLDER 
AD ACCUMULATOR 3A BUFFER 
AX ACTUATOR 3B BULB 
AE ADAPTER 3C BULKHEAD 
AF ALARM 3D BUMPER 
AH ALTERNATOR 3E BUS 
AJ AMMETER 3F BUS BAR 
AK AMPLIFIER 3H BUSHING 
AL ANCHOR 3J BUZZER 
AM ANGLE IRON 
AN ANNUNC !ATOR CA CAB 
AP ANODE CB CABINST 
AR ANTENNA cc CABLE 
AS ARCHORN CD CALIPER 
AT ARM CE CAM 
AU ARMATURE CF CAM SWITCH 
AV ARRESTOR CH CAP 
AW AXLE CJ CAPACITOR 

CK CARD 
BA BAFFLE CL CARRIER 
BB BALLAST CM CARTRIDGE 
BC BAND CN CASE 
BO BAR CP CASEMENT 
BE BARRIER CR CASING 
BF BASE cs CASTING 
BH BASEPLATE CT CATCH 
BJ BATTEN cu CATHODE 
BK BATTERY CV CELL 
BL BEAM cw CHAIN 
BM BEARING ex CHANNEL 
BN BELL CY CHARGER 
BP BELLOWS CZ CHASSIS 
BR BELT co CHECK 
BS BEZEL Cl CHOKE 
BT BLADDER C2 CHOPPER 
BU BLADE C3 CHUTE 
BV BLOCK C4 CIRCUIT 
BW BLOWER cs CIRCUIT BREAKER 
BX BOARD C6 COCK 
BY BODY C7 CLAMP 
BZ BOLSTER C8 CLEAT 
BO BOLT C9 CLEVIS 
Bl BOOT 6A CLEVIS PIN 
B2 BOX 6B CLIP 
B3 BRACE 6C CLOCK 
B4 BRACKET 6D CLOSER 
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UNIVERSAL COMPONENT CODES 

CODE DESCRIPTION CODE DESCRIPTION 

6E CLUTCH ow DRIVER 
48 COIL DX DRUM 
6F COLLAR DY DUCT 
6H COLLECTOR 
6J COMMUTATOR EA ELEMENT 
6K COMPRESSOR EB ENC LOS URE 
6L CONDE NS OR EC ENCODER 
6M CONDUIT ED ENGINE 
6N CONNECTOR EE EQUALIZER 
6P CONSOLE EF EVAPORATOR 
6R CONTACT EH EXCITER 
6S CONTACTOR EJ EXTINGUISHER 
6T CONTAINER 
6U CONTROL F'A F'AN 
6V CONTROLLER FC FIELD 
6W CONVERTER FD FILTER 
6X CORD FE FIN 
6Y CORE FF FINGER 
62 COTTER PIN FH FINGER BOARD 
60 COUNTER FJ FITTING 
61 COUPLER FK FIXTURE 
62 COUPLING FL FLANGE 
63 COVER FM FLASHBOARD 
64 CRADLE FN FLOAT 
65 CRANK FP FLUID 
66 CRANKCASE FR FLYWHEEL 
67 CRANKSHAFT FS FOLLOWER 
68 CURTAIN FT FRAME 
69 CUSHION FU FUEL 
4A CYLINDER FV FUSE 

FW FUSE BLOCK 
DA DAMPER 
DB DECAL 9A GASKET 
DC DECODER 9B GAUGE 
DD DEHYDRATOR 9C GEAR 
DE DEMODULATOR 9D GEARBOX 
DZ DESICCANT 9E GENERATOR 
OF DETECTOR 9F GLAND 
DH DIAPHRAGM 9H GLASS 
DJ DIFFERENTIAL 9J GLAZING 
DK DIFFUSER 9K GONG 
DL DIODE 9L GOVERNOR 
OM DISC 9M GRID 
ON DISCRIMINATOR 9N GRILL 
DP DISPENSER 9P GROMMET 
DR DISPLAY 9R GUARD 
DS DISSIPATOR 9S GUIDE 
DT DOOR 
DU DRAWER HA HAMMER 
DV DRIER HB HANDLE 
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UNIVERSAL COMPONENT CODES 

CODE DESCRIPTION 

HC HANDSET 
HD HANGER 
HE HARDWARE 
HF HARNESS 
HH HEAD 
HJ HEADSET 
HK HEAT EXCHANGER 
HL HEAT SINK 
HM HEATER 
HN HINGE 
HP HOLDER 
HR HOPPER 
HS HORN 
HT HOSE 
HU HOUSING 
HV HUB 

lA IMPELLER 
18 INDICATOR 
lC INDUCTOR 
lD INSERT 
lE INSULATION 
lF INSULATOR 
lH I. C. 
lJ INTERLOCK 
lK INTERPOLE 
lL INVERTER 

JA JACK 
JB JOINT 
JC JOURNAL 
JD JUMPER 

KA KEEPER 
KB KEY 
KC KIT 
KD KNOB 

LA LAMINATION 
LB LAMP 
LC LATCH 
LD LEAD 
LE LENS 
LF LEVER 
LH LIGHT 
LJ LINING 
LK LINK 
LL LINKAGE 
LM LOCK 
LN LOGIC 
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CODE DESCRIPTION 

LP LOUVER 
LR LUBRICANT 
LS LUG 

MA MAGAZINE 
MB MAGNET 
MC MAGNET VALVE 
MD MANIFOLD 
ME MARKER 
MF METER 
MH MICROPHONE 
MJ MIXER 
MK MODEM 
ML MODULATOR 
MM MODULE 
MN MOLDING 
MP MONITOR 
MR MOTOR 
MS MOTOR-ALTERNATOR 
MT MOTOR-GENERATOR 
MU MOUNT 
MV MUFFLER 

NA NIPPLE 
NB NUT 
NC NUTSERT 

OA ODOMETER 
08 OPERATOR 
OC ORIFICE 
OD 0-RING 
OE OSCILLATOR 
OF OUTLET 

PA PACKING 
PB PAD 
PC PADDLE 
PD PADLOCK 
PE PANEL 
PF PANTOGRAPH 
PH PAWL 
PJ PC BOARD (CARD) 
PK PEDESTAL 
PL PETCOCK 
PM PIN 
PN· PINION 
PP PIPE 
PR PIPING 
PS PISTON 
PT PISTON RING 



UNIVERSAL COMPON ENT CODES 

CODE DESCRIPTION CODE DESCRIPTION 

PU PIVOT ST SANDER 
PV PLATE SA SCREEN 
PW PLENUM SB SCREW 
PX PLUG SC SCROLL 
PY PLUNGER SU SCRUBBER 
PZ POLE SD SEAL 
PO POST SE SEALANT 
Pl POWER SUPPLY SF SEAT 
P2 PRIMER SH SENSITIVE EDGE 
P3 PRINTER SJ SENSOR 
P4 PROTECTOR SK SEPARATOR 
PS PULLEY SL SHADE 
P6 PUMP SM SHAFT 

SN SHELL 
RA RACE SP SHIELD 
RB RACK SR SHIM 
RC RADIO ss SHOE 
RD RADOME ST SHROUD 
RE RAIL SU SHUNT 
RF RAMP sv SHUTTER 
RH RATCHET SW SIGN 
RJ REACTOR sx SLIP RING 
RK RECEIVER SY SOCKET 
RL RECEPTACLE sz SOLENOID 
RM RECTIFIER so SOLENOID VALVE 
RN REDUCER Sl SNUBBER 
RP REFLECTOR S2 SPACER 
RR REFRIGERANT S3 SPEAKER 
RS REGISTER S4 SPEEDOMETER 
RT REGULATOR SS SPIDER 
RU RELAY S6 SPLINE 
RV RELAY DRIVER S7 SPRING 
RW REPEATER S8 STABILIZER 
RX RESERVOIR S9 STANCHION 
RY RESISTOR SA STARTER 
RZ RESTRICTOR SB STARWHEEL 
RO RETAINER SC STATOR 
Rl RETURN SD STIFFENER 
R2 REVERSER SE STOP 
R3 RHEOSTAT SF STRAIN RELIEF 
R4 RIBBON SH STRAINER 
RS RING SJ STRAP 
R6 RISER SK STRIP 
R7 RIVET 5L STUD 
R8 ROCKER SM SUMP 
R9 ROD SN SUPPORT 
8A ROLLER 5P SUPPRESSOR 
8C ROPE SR SWITCH 
88 ROTOR SS SWITCHBOARD 
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UNIVERSAL COMPONENT CODES 

CODE DES C R I PT I ON CODE DESCRIPTION 

TA TACHOMETER WE WHEEL 
TB TANK WF WINDING 
TC TAPE WH WINDOW 
TD TELEPHONE WJ WIPER 
TE TERMINAL WK WIRE 
TF TERMINAL BOARD WL WIREWAY 
TH TROLLEY POLE WM WIRING 
TJ THERMISTOR 
TK THERMOSTAT YA YOKE 
TL THRESHOLD 
TM THROWER zz MISCELLANEOUS 
TN THYRECTOR 
TP THYRISTOR 
TR TIE 
TS TIMER 
TT TIP 
TU TIRE 
TV TRACK 
TW TRANSDUCER 
TX TRANS DUCT OR 
TY TRANSFORMER 
TZ TRANSISTOR 
TO TRANSMITTER 
Tl TRANSPORT 
T2 TRAP 
T3 TRAY 
T4 TREAD 
TS TRIM 
T6 TRIP 
T7 TRUNNION 
T8 TUBE 
T9 TUBING 
7A TURBINE 
7B TURNBUCKLE 

UA UN ION 

VA VALIDATOR 
VB VALVE 
vc VANE 
VD VARISTOR 
VE VENT 
VF VISOR 
VH VOLTMETER 
VJ VOLTRAP 

WA WASHER 
WB WEDGE 
WC WEIGHT 
WD WELDMENT 
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Generic Defect Codes 

M-l/M-2 





D-CODE CODE DEFINITION WMATA PATCO 

DOOO DEFECT CODES 

DCOO CLIMATIC/CORROSION 

DC10 CONDENSATION 
DC 11 DAMP 
DC12 MOISTURE PRESENT 623 
DC13 WET 

DC20 CORROSIO~ 
DC21 CORRODED 391 11 5 
DC22 FROZEN 492 152 
DC22 FROZEN 194 
DC23 PITTED 713 163 
DC24 RUSTED 759 

DDOO DAMAGE 

DD10 ACCIDENT/COLLISION 
DD 11 ACCIDENT, COLLISION 301 14 0 
DD12 DAMAGE, DERAIL 415 149 
DD13 DROPPED 

DD20 GENERAL 
DD21 CUT 406 11 7 
DD22 DAMAGE, SEC AC 
DD23 DAMAGED 
DD24 DESTROYED 414 
DD25 FIRE DAMAGE/SMOKE 443 191 

282 

DD26 FOREIGN OBJECT DAMAGE 486 
DD27 FOREIGN OBJECT OBSTRUCT 483 123 
DD28 LEAKING 583 133 

DD29 OBSTRUCTED 
DD2A PUNCTURED 731 
DD28 TORN 826 

DD30 VANDALISM 
DD31 BROKEN GLASS 517 199 
DD32 DEFECTS, FLOOR/SEATS 285 
DD33 GRAFFITI 520 
DD34 VANDALISM 0300 

DEOO ELECTRICAL 

DE10 BAD CONNECTION 
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D-CODE CODE DEFINITION WMATA PATCO 

DE 11 BAD SOLDER CONNECTION 320 1 6 1 
DE12 DEFECTIVE CANNON PLUG 350 
DE13 DEFECTIVE WIRINC 144 
DE14 LOOSE CONNECTION, NONE 381 157 
DE15 PUSHED PIN 

DE20 GZNERAL 
DE2 1 BURNED CONTACT 383 
DE22 DEFECT, POTTING MATTER 719 
DE23 DEFECTIVE CAPACITOR 148 
DE24 D[FECTIVE CONDENSOR 147 
DE25 DEFECTIVE DIODE 122 
DE26 DEFECTIVE RELAY 165 
DE27 DEFECTIVE RESISTOR 166 
DE28 DEFECTIVE TRANSISTOR 136 
DE29 DIRTY CONTACTS 380 1 7 1 
DE33 CONFLICTING CAB SIGNALS 266 
DE2A FLASHED/ARCING 317 188 

192 
DE2B INSULATION BREAKDOWN 553 153 DE2C INTERLOCK MALFUNCTION 556 
DE2D LOST THIRD RAIL POWER 590 
DE2E MALFUNCTION, RELAY COIL 753 
DE2F MISC ELECTRICAL TRBLE 269 
DE2H NO PR IM ARY POWER 158 DE2J OVERLOAD 206 
DE2K TRIPPED 832 137 
DE2L TRIPPED, CIRCUIT BREAKER 371 210 
DE2M TROUBLE, TRAINLINE 198 DE2N DEFECTIVE SWITCH 290 
DE2P DEFECTIVE CONTACT TIP 295 

DE30 MISWIRED 
DE31 CROSSED LEADS 397 
DE32 MISWIRED/CONNECT INCORR 377 1 1 6 
DE33 CONFLICTING CAB SIGNALS 266 

DE40 MOTOR-SPECIFIC 
DE4 1 DAMAGED ARMATURE 309 156 
DE42 DAMAGED COMMUTATOR 399 
DE43 HIGH MICA 613 293 DE44 LOW MICA 619 294 
DE45 OPEN AT RISER, COMM 1 1 3 DE46 OUT OF ROUND 679 
DE47 OUT OF ROUND, COMM 1 1 4 
DE48 OVERLOADED MOTOR 626 202 
DE49 WORN BRUSHES 335 267 

DE50 OPEN CIRCUIT 
DE51 BLOWN FUSE 508 12 4 
DE52 BROKEN LEAD 580 
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D-CODE CODE DEFINITION WMATA PATCO 

DE53 BURNED OUT BULB 347 
DE54 OPEN CIRCUIT 368 169 
DE55 OPEN FILAMENT 

DE60 OUT OF SPECIFICATION 
DE61 DISTORTED OUTPUT 
DE62 EXCESSIVE HUM/STATIC 423 
DE63 HIGH INPUT 
DE64 HIGH OUTPUT 
DE65 HIGH VOLTAGE 5 31 
DE16 INCORRECT CAPACITANCE 356 
DE67 INCORRECT CURRENT 401 
DE68 INCORRECT FREQUENCY 489 
DE69 INCORRECT SIGNAL 557 200 
DE6A INCORRECT TIME DELAY 823 
DE6B INCORRECT VOLTAGE 860 
DE6C LOSS OF GAIN 
DE6D LOW INPUT 
DE6E LOW OUTPUT 
DE6F LOW VOLTAGE 598 
DE6H NO HIGH TONE 660 
DE6J NO INPUT 651 
DE6K NO LOW TONE 663 
DE6L NO OUTPUT 648 
DE6M OVERSPEED 697 203 

DE70 SHORTED 
DE71 CHANGE OF VALUE 359 
DE72 GROUNDED 516 126 
DE73 SHORTED 7 91 135 
DE74 WELDED, CONTACTS 386 109 
DE76 DEFECTIVE I.C. 298 

DMOO PHYSICAL/MECHANICAL 

DM10 BROKEN/CRACKED 
OM 11 BROKEN SEAL 776 
DM12 BROKEN SPRING 341 162 
DM13 BROKEN/SHEARED 338 108 
DM14 CRACKED 394 
DM15 CRACKS, THERMAL 820 
DM16 RUPTURED 349 132 
DM17 SHEARED SHliFT 788 

DM20 CONTAMINATED, SURFACE 
DM21 BUILDUP SCALE 770 
DM22 CONTAMINATED 387 172 
DM23 DIRTY 419 120 
DM24 STICKY/GUMMY 812 
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D-CODE CODE DEFINITION WMATA PATCO 

DM30 DEFECTIVE 
DM31 DEFECTIVE 
DM32 DEFECTIVE BEARING 323 104 
DM33 DEFECTIVE FUEL LINE 
DM34 DEFECTIVE GASKET 510 125 
DM35 DEFECTIVE GROMMET 51 3 
DM36 DEFECTIVE PACKING 710 
DM37 DELAMINATED 410 182 
DM38 DETERIORATED 416 
DM39 PULLED APART 728 164 
DM3A ROUGH/SCORED 750 1 3 1 
DM3B SEPARATED 779 
DM3C STRIPPED 815 
DM3D DEFECTIVE SHUNT 208 

DM40 DEFORMED/DISTORTED 
DM41 BENT/BUCKLED/DENT/TWIST 326 105 
DM42 CRUSHED/CRIMPED 403 179 
DM43 DEFORMED/DISTORTED 4 1 1 
DM44 OUT OF BAL/TOL 676 146 
DM45 STRETCHED 
DM46 UNBALANCED 856 205 

DM50 GENERAL 
DM51 CHIPPED/PEELING 366 
DM52 INCORRECT TORQUE 554 
DM53 LOOSE 589 155 
DM54 LOOSE/DAMAGED COMM HOW 592 
DM55 LOST/MISSING 595 145 
DM56 MISSING MINOR HOW 616 107 
DM57 UNSEATED 859 138 
DM58 WEAK 870 
DM59 WORN HOLES/OVERSIZE 533 
DM5A WORN, BRAKE RIGGING 
DM5B WORN 899 143 
DM5C WORN BEYOND LIMITS 899 

DM60 JAMMED/STUCK 
DM61 BOUND, BOX 
DM62 JAM, COIN 176 
DM63 JAM, PAPER/TRANSFER 180 
DM64 JAM, TICKET 177 
DM65 JAM/BINDING/LOCKED 332 106 
DM66 SEIZED 
DM67 STICKING 809 
DM68 TIGHT 170 

DM70 THERMAL 
DM71 BLISTERED 
DM72 BURNED 329 1 1 1 
DM73 CARBONIZED 
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D-CODE 

DM74 
DM75 
DM76 
DM77 
DM78 

CODE DEFINITION 

CRYSTALIZED 
HOT/OVERHEATED 
THE1MAL 
DEFECTIVE INTER LOCK 
DEFECTIVE TRANSFORMER 

DNOO NO DEFECT 

DN10 
DN 11 
DN12 
DN13 
DN14 

DN20 
DN21 
DN21 
DN22 
DN23 

DN30 
DN31 
DN32 
DN33 
DN34 

CND/NTF 
FAILURE, CANNOT DUP 
NO DEFECT NOTED 
NO DEFECT, OPER ERROR 
SELF-CLEAR 

INSPECTION/TEST 
INSPECTION, SPECIAL 
INSPECTION, SPECIAL 
NO DEFECT, COMP REM/TEST 
TRACK TEST REQUIREMENT 

SCHEDULED MAINT 
INIT CONSTRUCTION/FAS 
NO DEFECT, PROG/MAIN 
NO DEFECT, SCHED MOD/MAI 
NO DEFECT, TIME CHG REM 

DPOO PNEUMATIC/HYDRAULIC 

DP10 
DP 11 
DP12 

DP20 
DP21 
DP22 
DP23 

DP30 
DP31 
DP32 
DP33 
DP34 
DP35 

DP40 
DP41 
DP42 
DP43 
DP44 

CONTAMINATED 
AIR IN SYSTEM 
CONTAMINATED, OIL 

DEFECTIVE 
DEFECTIVE AIR BELLOWS 
DEFECTIVE PIPING 
DRY 

GENERAL 
EXCESSIVE LUB/OIL 
EXCESSIVE REFRIGERANT 
OFF, FITTING 
OVERAGE 
OVERSERVICED 

LOW/INSUFFICIENT 
LOW FLUID LEVEL 
LOW LUBRICANT 
LOW REFRIGERANT 
LOW TRANS OI L 
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WMATA 

409 
536 

353 
654 
636 

633 

560 
630 
639 
642 

312 
670 

418 

420 
429 

694 

480 
603 
602 

PATCO 

174 
130 
204 
296 
299 

185 

1 1 9 
1 1 8 

258 

183 

184 

167 

1 5 1 

297 



D-CODE CODE DEFINITION WMATA PATCO 

DP50 RESTRICTED 
DP51 RESTRICTED 
DP52 RESTRICTED AIR FLOW 315 160 

DSOO SYSTEM OPERATION 

DS10 ERRATIC 
DS 11 CHATTERING 365 
DS12 ERRATIC OPERATION 425 
DS12 ERRATIC OPERATION 
DS12 ERRATIC OPERATION 
DS12 ERRATIC OPERATION 
DS12 ERRATIC OPERATION 
DS13 INTERMITTENT OPER 559 15 4 
DS14 MOTION, LATERAL 139 
DS15 MOTION, VERTICAL 142 
DS16 NOISY 645 281 

DS20 FAILURE TO OPERATE 
DS21 CLOSE, WILL NOT 879 232 

DS22 DARK CAR 264 
DS23 DEAD CAR 263 
DS24 FAILED, BRAKE CHARGE 216 
DS25 FAILED, BRAKE RELEASE 215 
DS26 FAILS TO OPERATE 441 
DS27 FAILURE, A/C 134 
DS28 FAILURE, ASSOCIATED 
DS29 FAILURE, ATC 25 5 
DS2A FAILURE, ATO 250 
DS2B FAILURE, CAB SIGNAL 251 
DS2C FAILURE, INTERNAL 562 
DS2D INOP CHANNEL SELECTOR 362 
DS2E NO DYNAMIC BRAKE 212 
DS2F NO GO INDICATION 657 
DS2H NO PRESSURE 
DS2J NO PUBLIC ADDRESS 175 
DS2K OPEN, WILL NOT 885 231 
DS2K OPEN, WILL NOT 
DS2L OPERATE, WILL NOT 682 1 4 1 
DS2M RECEIVE, WILL NOT 186 
DS2N RECHARGE, WILL NOT 888 
DS2P RECOVER, WILL NOT 876 
DS2R STATION BYPASSED 129 
DS2S STATION STOP LONG 11 2 
DS2T STATION STOP SHORT 127 
DS2U TRANSMIT, WILL NOT 882 187 
DS2V TURN OFF, WILL NOT 894 
DS2W TURN ON, WILL NOT 891 
DS2X UNABLE TO MOVE 850 
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D-CODE CODE DEFINITION WMATA PATCO 

DS30 GENERAL 
DS31 FALSE REJECTION 
DS32 FAULTY AUDIO 319 1 2 1 
DS33 FREE-WHEELING 
DS34 BRAKE PENALTY 265 
DS35 BRAKE FAULT 289 

DS40 OUT OF SPECIFICATION 
DS41 BRAKES, IN EMERGENCY 21 3 
DS42 COLD CAR 243 
DS43 ERROR, DISPLAY READOUT 417 
DS44 HIGH PRESSURE 530 128 
DS45 HIGH TEMPERATURE 532 
DS46 LOW 181 
DS47 LOW COMPRESSION 389 173 
DS47 LOW COMPRESSION 201 
DS48 LOW PRESSURE 601 2 1 1 
DS49 LOW TEMPERATURE 599 
DS4A POOR BRAKING 214 
DS4B SLOW 797 
DS4C SLOW ACCELERATION 159 
DS4C SLOW AC CLE RATION 291 
DS4D SLOW BRAKE RELEASE 102 
DS4E SLUGGISH 800 
DS4F SQUELCH 782 
DS4G DEFECTIVE THERMOSTAT 209 
DS4H FAILS TO MEET SPEC 292 
DS4J EXCESSIVE POWER 
DS4K P-SIG PROBLEM 

DWOO WHEELS 

DW10 FLANGE 
DW 11 CHIPPED FLANGE 466 
DW 12 CUT FLANGE 469 
DW13 HIGH FLANGE 471 1 O 3 
DW 14 LOW FLANGE 
DW15 SHARP FLANGE 474 
DW16 THIN FLANGE 477 195 

DW20 FLATS 
DW21 FLAT 
DW22 FLAT SPOT 190 
DW23 FLAT SPOT, 1 .5-2.5" 454 
DW24 FLAT SPOT, 2.5-3.5" 457 
DW25 FLAT SPOT, 3.5-4.5" 460 
DW26 FLAT SPOT, 4.5-6.5" 463 
DW27 FLAT SPOT, <1.5" 451 
DW28 FLAT SPOT, > 6 11 
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D-CODE 

DW30 
DW31 
DW32 
DW33 
DW34 

DW40 
DW41 
DW42 
DW43 

CODE DEFINITION 

GENERAL 
CONDEMNED, WHEELS 
LIMIT, WHEEL 
MISMATCHED WHEELS 
EXCESSIVE SLIP 

PROFILE 
CONTOUR, TREAD OUT OF 
DEFECTIVE WHEEL TREAD 
PROFILE BAD 

DZOO MISCELLANEOUS 

D210 
DZ 1 1 
DZ12 
D213 
DZ14 
D215 
DZ16 
D217 
DZ18 
DZ19 

DZ20 
D221 
D222 
D223 
DZ24 
DZ25 
DZ26 
DZ27 
DZ29 
DZ1A 
DZ2A 

DZ30 
DZ31 
DZ32 
DZ33 
DZ34 
DZ35 
DZ36 
DZ37 

DZ41 
DZ42 
DZ43 
DZ44 
DZ45 

ADMINISTRATIVE 
CANNIBALIZED 
CONDEMNED, ADMIN 
FAILED SAFETY TEST 
NOT REPORTED 
NUMBER CHANGE, CAR 
OFF, TRUCK (TEMP) 
SHORTAGE 
UNKNOWN 
REM FOR OTHER MAIN ACT 

EQUIPMENT 
DEFECT, CONSOLE 
DEFECT, COUPLER 
DEFECTIVE HORN 
DEFECTIVE INDENTRA 
FAILS DIAGNOSTIC TEST 
FIRE EXTING EMPTY 
LIGHTS, EXTERIOR 
LIGHTS, INTERIOR 
SUBASSEMBLY FAILURE 
PROBLEM, ENGINE 

GENERAL 
CLOSED 
MERCURY SPLIT 
MISCELLANEOUS DEFECTS 
OPEN 
OVERCHARGED 
SECONDARY 
UNABLE TO ADJUST 

HUMAN ERROR 
IMPROPER ADJUSTMENT 
IMPROPER SPACING/CLEAR 
INCORRECTLY ASSEMBLED 
MISMATCHED PAIR 
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586 

355 
303 
442 

735 

440 
446 

805 

673 
691 

853 

300 
550 
306 

PATCO 

197 

207 

196 

0193 

168 

252 
288 
287 
11 0 

253 
254 

189 
178 

1 0 1 

150 



D-CODE CODE DEFINITION WMATA PATCO 

DZ46 STUCK IN GAP, TRAIN 833 
DZ47 WRONG PART 

DZ50 INDICATORS/SIGNALS 
DZ51 BLUE LIGHT 
DZ52 CONDUCTOR INDICATOR 
DZ5 3 GUARD LIGHT 
DZ54 MOTORMAN INDICATOR 
DZ55 MISC INDICATORS 233 
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R-CODE CODE DEFINITION WMATA PATCO 

ROOD REPAIR CODES 

RADO ADDITION 

RA01 ADDED 26 
RA02 ADDED ANTI-FREEZE 
RA03 ADDED ENGINE OIL 
RA04 ADDED FLUID 04 

RA05 ADDED OIL 1 4 
RA06 CHARGED WITH REFRIGERANT 22 
RA07 LUBRICATED 37 

RA08 CHECK SOLUTION 32 

RBOO ADJUSTMENT 

RB01 ADJUSTED 22 0 1 

RB02 ALIGNED 24 
RB03 SHIMMED 55 
RB04 TIGHTENED 65 
RB05 CALIBRATED 

RCOO ADMINISTRATIVE 

RC01 ADDITIONAL MATERIAL REQ 
RC02 CAR NOT YET IN SHOP 83 
RC03 COMPLETED PREVIOUSLY 35 
RC04 COMPLETED PROGRAM 
RC05 COMPLETED TEST 
RC06 DEFERRED REPAIR 88 
RC07 INSUFFICIENT TIME 81 
RC08 JOB INCOMPLETE 

RC09 LABOR NOT AVAILABLE 80 
RC10 NO DEFECT FOUND 99 
RC 1 1 NO MATERIAL AVAILABLE 82 
RC12 OPERATOR ERROR 98 
HC13 REMOVED FOR OTHER USE 74 
RC14 REPAIRED BY VENDOR 
RC15 SCRAPPED 97 
RC16 TRANSFER JOB SITE 
RC1 7 TRANSFER TO MAIN SHOP 
RC18 VENDOR TO REPAIR 93 85 
RC19 WARRANTY REPAIR 

RC20 WAITING FOR CAR MOVE 87 

N- 3 



R-CODE CODE DEFINITION WMATA PATCO 

RC21 WAITING FOR CAR SHIFT 86 
RC22 WAITING FOR TRACK TEST 84 
RC23 WRONG PART 
RC24 WAIVED REPAIR 

RDOO DRAIN/ PURGE 

RD01 DRAINED REFRIGERANT 
RD02 DRAINED TANKS 
RD03 EVACUATED 
RD04 PURGED 1 8 

REOO FAB / MODIFY / REBUILD 

RE01 FABRICATE 85 
RE02 MODIFIED 55 38 
RE03 OVERHAULED 75 31 

58 
RE04 OVERHAULED TRUCK 
RE05 REBUILT 97 

RFOO FILTER/ RENEW 

RF01 FILTERED OIL 78 
RF02 RENEW SOLUTION 28 

RJOO INSPECTION/ TEST 

RJ01 DIAGNOSTIC TESTED 
RJ02 INSPECTED & FOUND OK 1 1 67 

RJO 3 ORIFICE TEST 35 
RJ04 QC TEST - MOTOR BRUSH 
RJ05 TESTED 03 
RJ06 TRACK TEST 89 
RJ07 TROUBLE SHOOTING 33 12 
RJ08 VOLTAGE CHECK 30 
RJ09 CURRENT CHECK 

RMOO MISCELLANEOUS 

RM01 JUMPER 79 
RM02 MISC REPAIRS 47 
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R-CODE CODE DEFINITION WMATA p:;. TCO 

RM03 PRELOADED 
RM04 ACCIDENT REPAIR 
RM05 VANDALISM REPAIR 
RM06 RERAILED 50 

RNOO REMOVAL I REPLACEMENT 

RN01 CHANGED OIL 77 
RN02 REMOVED 
RN03 REMOVED & REPLACED 21 75 
RN04 REMOVED TO MAKE RE PAIRS 15 73 
RN05 REPLACED 20 76 

RN06 REPLACED DIODE 42 
RN07 REPLACED GASKET 
RN08 REPLACED GROMMET 
RN09 REPLACED MINOR HARDWARE 41 S 1 
RN10 REPLACED RELAY 25 )8 
RN 11 REPLACED RESISTOR 43 
RN12 R.EPLACED SPRING 5 1 
RN13 REPLACED TERMINAL 1 6 
RN14 REPLACED TRANSISTOR J2 
RN15 REPLACED, BRUSHES 36 
RN16 REPLACED, NEW 
RN 17 REPLACED, RECONDITIONED 

RPOO REMOVE OBSTRUCTION 

RP01 CLEARED JAM 29 
RP02 REMOVED BAD COIN 20 
RP03 REMOVED BAD TICKET 21 
RP04 REMOVED FOREIGN OBJECT 1 7 
RP05 CLEARED GROUNDS 56 

RROO REPAIR/ CORRECTION 

RR01 CONNECTED 10 
RR02 DISCHARGE/RECHARGE )6 
RR03 DISCONNECTED ?.7 
RR04 FREED BINDING PARTS 1 9 
RR05 PACKED 
RR06 RE-BONDED 
RR07 REASSEMBLED CORRECTLY 
RR08 RECOUPLED 1 5 
RR09 REJOINED MERCURY 
RR10 REMOVE/REPAIR/REPLACED 25 1 3 
RR 11 REPAIRED 
RR12 REPAIRED FUEL LINE 

N-5 



R-CODE 

RR13 
RR 14 
RR15 
RR16 
RR17 
RR18 
RR19 
RR20 
RR21 
RR22 
RR23 
RR24 
RR25 
RR26 
RR27 
RR28 

CODE DEFINITION 

REPAIRED PIPING 
RESET 
REWIRED 
RIVcTED 
SEALED 
SERVICED 
SET 
SOLDERED 
SPLICED 
STANDARD TRUCK REPAIRS 
STRAIGHTEN 
TEST & REPAIR 
THAWED 
WELDED 
WIRING REPLACED/SPLICED 
DISASSEMBLE AND/OR BREAKDOWN 

RSOO SURFACE TREATMENT 

RS01 
RS02 
RS03 
RS04 
RS05 
RS06 
RS07 
RS08 
RS09 
RS10 
RS 1 1 
RS12 
RS13 
RS14 
RS15 
RS16 
RS17 
RS18 

BURNISHED/POLISHED 
CLEANED 
DRESSED & FILED 
GROUND/TURNED 
INSULATED 
MACHINED 
PAINTED/COATED 
PATCHED 
REBORED CYLINDER 
TURNED/UNDERCUT 
WHEEL TRUED BY HAND 
WHEEL TRUED OFF CAR 
WHEEL TRUED ON CAR 
WHEEL TRUED ON LATHE 
WHEEL PRESSED OFF 
UPHOLSTERED, PATCHED OR SEWN 
WHEEL BORED 
WHEEL MOUNTED 

N-6 

WMATA 

23 

76 

PATCO 

07 
54 
52 
40 

53 
57 
59 

63 
62 
64 
66 

68 

05 
09 
1 1 
48 
33 
34 
39 
41 

25 

72 
23 
44 

46 
45 



APPENDIX 0 

PATCO Generic Parts List 

0- 1/0- 2 





0 
I 

w 

GE.n! . R IC: TYPE 
PAIH MO IU_C<~ <;OlJE 

Af. .'1.AOO 6V AF 
.AEAAOO .. KD 00 
AEAAOO - - !.SR on -· -
AEAAOO GB 00 
AEAAOO RY VA 
/1.EAAOU AT 00 
.AEAAOO. S7. 1.J 
AEAA!JO . PV , 00 
Al:.AA0:3 .. : - Cl:: . . Af 
AEAAO'.l DM. 00 
AEAAO'.l ~,11 . no 
AE' AAU,1 Ct . . .11.f-
AEAA04 57 00 
AEAA04 SM 00 
AF-. AAo-1 · : 9C 00 
AEAA04 BM IJ 
AEAA04 S7 00 

- 11E::L1c)o0 PF uu 
ACBOOO R3 00 
/\F.DOOO BV 00 . 
AE CBcj(j fHJ - /\F ··- ' . 
AEDBOO RU 00 
AF.8800 413 00 

- Al:-:l:\b(>O . - GI~ Ml I 
AEBBOO GR SN 
AEBBOO GR SN 

. AEDB06 5N SN 
AE.Ernoo s? c.1 
AEbBOO :,7 . (':J 
AEnt,uo IH) : - ()(J . 
AEOL\00 l<ll 00 
AEOROO 4B 00 
AE~BOO - RU 00 
AEBBOO HU 00 
AEBBOO RU. 00 
Al: IJl.HHJ IW -: OU 
AEBBOO 4R 00 
AEBBOO, S7 c., 
AEubOO .-· Cl< SN 
AEBBOO 5N OU 
AEBROO SO 00 
A[OBO O Gr- 00 
AE.BE.100 RU 00 
AEBRUO RU 00 

PATCO 1 0 / 181 82 
COMfON~Nf DESCRIPTION AND IYPE/USE 

CONfROLLCR, ASSY ~MASlER . 
KNOB ~CONTROLLER. 
$WITCH. . . . . 
CLIP *GRAY SW I TCH . 

. R[SISTOR, VARIABLE. , 
:- - ARW * 1:.oT CON'I Acr A',SY . . . 

SPRING, COMPRFSSION ,:Cmll Al<M 
PLATE *POTENTIOMETER ORIVE 
. t:AM, ASSY i l, l\1:::1'..i~I:. . - .· . 

DJSr, •DET~ Nf REVERSE CAM . 
SI IAF r ~ WI Cl: Mi VEY P 1,J R[V 
CAM. /1.SSY "''IHl<O'I' I LI: . 
SPr. lMG *l'lmorru=: CAM . . . 

, SIIArT ,, 1,11c;t:../lf< & 1<.1-Y )tH-:TTL. 
·GE'.AI< ~1111w 1"1L~· SIAFT . . · - : 

l\E/\R I NG, Hlf<UST ._ THf<TTL SHAFT 
.. SPH l NG *SflJO TIIR CHrL_E SliAFT

1
• 

PMIEL'•~'Afn OF All )( cNrL GRP ~-- : -~ 
RHEOSTAT 1.: 1 75 OHMS AU>< CNTL rjRP 
BLOCI<. "SW I TCH /\SSY T 1111 Nn RELAY 

t~l:LAY, . /!.:>,SY -,. PfWPlJLS I O~J l::'.lC .. 
RELAY *BRAKE, B~-GEG 9a23 . 
COIL •OPERATING Br .. 
Ci)N'fACT, ~10VAIJLE :,[\R .. 
CONl/\CT, STATIONARY* INNER BR 
COMTACT, STA'I IONAR 't •OIITEH BR 
SUl'POIH, ~, '\'1dliJ~JARY xBI< · . .. .. 
SPRING, COMPRf.$S I ON * CDt'iT ACT r I ~!GER £Jr< 
Sl'R ING, COMPRESSION >-AW IATllRF. bt~. 
RELAY il'l\f~/\1\E CIIF 1~I< -~n: .. · . .. . 
fH:LAY ,:Cl(f EIRlq~ IIESl:T CBI< 
COIL •OPERATING ~AR , 
JHC:LAY * CIH Cfll~CI( CCR . . 
RELAY *CURRENT LEVEL CLR . 
RELA( *CARWAS l-1 CW!< ..... 
Ht::LAY ·* t>VM c.;111 n c11i:r.r< 11Gc - : 
CO IL ~OPERAT ING DGC . 
SPH I NGt COMl'f<ESS I ON ir. /1,RMATU l<E f.iGC 

·cotHAC • · s'r,'.\TtONARY :t LlCjC "'' . . 
~LIPPORT >t- CONT AC t' Dt,C . . . 
SCRE\.J ,./lf~r1ATlJf,E AD. lll S r .tJG DGC 
COLLAR ~ Au.,u~·r 1NG ' SCREW DGC . 
RELAY ,.DIHECflONAL DIR . 
RE;LAY . . *DI FFE::RENT I AL QI{. 

PnCWl:IHY 
PAP.I ~!UMl)EI~ 

4 l II 
'1T\IO?OI 
,fl 'JU~) . 
41V0901 
,nv1 n 
.. nv1uo 1 ·­
,1 rv1002 
,tTV 1 1 
4TV(J~ 
4lV050 1 
4 ·1 V0804 
,nvo:l . 
41 VOJ02 
4TVOH 
,n VOiJu I 
L1TV0002 
4TV0130:'3 
4:'!K -· 
11:n1· 
43G0901 
4:H:i . 
4 :)BO 1 
43B0 101 
,\ :jllO I i.i2 
43130103 
,1:H\O 1 04 
,1:)ll(i l Ol-j 
4:_11)0 I 1) 6 

'1JB0107 
4:lbfl2 .. 
4:1B03 
.1:1eo.w 1 
4:iuU,i . 
4:ffl()!j 
,1:rnoG 
~ :Jl.307 . 
Ll:)f\()7 Q J 
,1~mo7u2 
4 .3110703_ .. 
--1:3B0705 
,1:3l1070fi 
4:H\070/ 
4'.jB08 
4:JB()Sf 



0 

' .i:,. 

GENERIC l YPE 
PAR\ _NO 1ucc conE 

AEBBOO 
AEBEIOI) 
A£1moo 
AE BBOU 
AEBBOO 

5H 00 
. RU 00 

·: - HIJ OCJ 
RII . 00 

- ·· At'r,mno :-nH _, -lib 
AEABOO . RU 
/\EBBOO. RU 
I\EBDOO :-- !3R 
Al::BOOO RU 
AE'BHO(). Rll 
AtBBOO .. IW 
AE BIJOO H'/ 
AEBBOO. RY 
AE l1B1)(i : . :,1-1 
AEB)jOO . Sl3 
AEBl}fJO . l~Y 

- A[Bl,HiU . : . lh 
AEQLHJ(l r<IJ 
/\El)BOO BV 

. AEB800 IW 
AEBROO RU 
AEBOOO RU 
AtL.11:rno · 1w 
AE.1~-BOO GI~ 
AEBf\00 Gi l 
AF'. BBCJb , tB 
AEBROO SU 
/\[BBOO S7 . 
AEBl:lOU ldF . 
AEBBOO RU 
AU1BOO RU 
Al:BBOO CJ 
At:BBf.; 0 CJ 
AEBB()O RY 
AEbDOO cjo 
/\EBBOO PJ 
At:.cmno RJ 
AE8BUO S2 
AE BOOO S2 
AEBBOO. S2 
AEOl10ei . . BO 
AEBBOO . 3F 
/\f::OBOO . , R J 

00 
0 0 
CJO 
00 
O(J 
Ul, 
/\P. 
FC 
00 
uo 
FC 
VA 
TL 
AF 
on 
l)tJ 
L) Q 
flli 
MIi 
SN 
OU 
0(1 
CJ 
(JIJ 
TL 
TL 
(HI 
00 
VA 
00 
0() 
00 
(J(J 

00 
00 
MJ 
()O 

00 

PATCO 10 / lU/ ~2 
CUMPONE('!T ll(;SCfn PT IOr! ANn TYPUUSE 

SWITCH * II/ SUPPOIH S Of< 
REI.AV * EMf.R<,ENCY F.R . 
l~ELAY •Flt::LIJ '"A'' FAR . 
REL AY • FIELD "B" FHI~ ...... . 
HELAY, TIME DELAY "' GR I(') PP.CJTE'CT I OM. 

- .. F<r:'.LAY i,. lf?ANS fr I ON ' L R'm - . . -· . . . 
P.ELAY •PAll/\LLEL PAR 
RF.LAY *f'\m CliE'CI< PC 

-~Wf'l'CH "-RE'E.t1 PC · .-- . ' ··- ! 

RELAY •PILOT MT R PMR. 
RELAY * Pn\./ER PR . . . 
l?ELAY •Ptll'l:NTI AL PTR . 
RESI STOR, AD.JU'.'>TABLE ~-P 'IR 
RE6 1S lOR, FIXED ~PTR .. , 
ElllSIIIW, * fH: S I S'ICJI( 1>rf< . .. 
SCl~ l: W 11-Rl:~ I ST0R PH, 
RES I STOR ; F I XUJ * WIRE HO f'TI~ . 1 • 

·m:~ I S ToH, V,\l< I AI.\LE i l,./IJH: WD P rR 
l<F. L. t,Y, T I ME DELAY .;.pm/E R PTIJH 
nu)CI< , _M;S'( • SH ll C:H F()(~ RE;P/\ I R ()f' f>TP!< , 
Rl: LAY .:r:llt-1 fl/\1 ; 1( rrn1~ . . . . . . 
r:EI.AY "'WIIF.EL SL I P 1 HWCI< WSR l . 
f~ELAY *WHf:.F. 1. SLILP 2 TRlJCI< W~R2 
,~r::LAY * PWP. I Nn.r~L1)CI< f> IR . 
CONTACT, MOVAn L E ~P I R . . 
co,,1 r ACT/ ~ I AT I ON/\ln •P I R. . 
C n I L . i O 'E IV\ ·r I 1,1 G . I' I R : . _- : ·-
SI fl.INT * MOVAFILE CONT AC T PI I< . 
SPfl I MG, CCIMl' Rt:SS I ON • ARMATURE PI R 
ld:. LAY •CCM1lwL· 1'1 IJG (;PR/\ . . · . . 
RELAY, TIME DELAY ~- MA I N CN TRI. Sl~f' 
Rf-LAY, TIME OELAY ,rl.f Gll f lNG . . , 
CAf'AC ITOr~ :c Slll~GE: t-lA ll'J cM H~L GRP 
C/1.PAC ITUR • SURGE M/\IN CMll~ L Gr<P 
RE S I S lOR1_ VAJ11 Al)LE *111\IM CNll<L Gf: f'. 
LOG IC ANu LO-V C:O~l ROL .· 
PC BO/\RU . . . . . . . 
REAClOR *ATX . .... . 
Sl 'ACt::R *11t:AC TOH ~ lJPPOFH 
Sl'AC[R "'R EAC TOl1 T O SHUNT 13U S BAH . 
SPACER *Rl:ACTOR S llf'r()RT 
BOLT, MOUNT I NG -•R[ACTOR 
BUS BAR •REAC TOR T O SHIJIH 
REAC TOR •O~MX I OYFRLUAD 

f'IWPF:IHY 
I' /\f:l Nl IMBr R 

LJ :)[ln~JO I 
<! :3B I 0 
,1 :W 11 
,1:rn 12 
4 :m 1 :J 
<i:JU I 4 
<l :1B I :'i 
4 :rnl G 
-l :)L-\ I CO I 
,1:30 1 7 
11:3[i 1 (J 
, j :~B I ! l 
•l :)B I 90:3 A 
.1:)13 1 !)OJH 
-1 :)~ I !lO~C 
Ll '.'IB I !lO'.jU 
4'.H', 1 !H)5 E 
, f:rn I !J05 f" 
, 1 :'ID? O 
/ f:rn::no I 
/ I '.~ I~?. I 
<f:3L:22 
, 1:l1'2:1 
, l :i l~~~•I 
43E\2 401 
<1:n1;:,,1n2 
'1:.ir-12 .,to:1 -­
t1:iB2-1os1 
LJ :m 2 ,10!5 
,j:J[l25 . 
,'J:3B2(; 
LJ:'ID2G 
,1:lCO l 
,t'.iC02 
/ l:lCO!J 
,1 '.)~--
•I :)F 19 
4:H:;n 1 
'1:1G020 I 
4'.3G0?.O2 
.t1:3G0203 
,1 :i G02 u4 -
<f:3002 05 
4:::GOJ 



Gi:NER I C TY PE PATCO 1 Or 1 u; n2 Pl~•.IPERl Y 
rr,r< r NO IUCC . GODE; . COMPONEN T O~~CHl~T.! ON ~ND rYn:l ll!;E f'Al~-I NUMBFR 

AEElf)()CJ SIJ IC SHU~IT, INDUCTIVE. .J :3G05 
AEl)BOCJ RY FC RESISTOR, FI )(f:.0 .J:)G 1 2 
AF l~IJ<JO l~Y . '. r-·c RESISTOR, r 1xrn ~MA I ~1 c~irnL GRP -1 :Jr. I I\ 
/\EOOOO RY Fe RESISTOR, F l XEO *MAIN i;NmL GRP 4 :JG IS 
AEl:H300 RY I 0(J RESISTOR * MAIN CNTRL GRP . ,1;3r, I(; 

- Al:- lH:iCiO - : RY . i='C RES!SlbR ; FfXED i MA IN . CN1RL Gn~ , I:rnl 7 
AEBBOO RY FC; RESl0lOR, FI ;(El) *MA IN CNTRL GRP ,1:JGl 8 
P.EOOOO PE 00 . ,_ , PANEL . . . . . . . 

r<.l\ TE coN1 rwi:. 
, J:1H 

AE::llBIJCi - ~. PC 00 . ·· PANEL *PIUJT ~101M · & -1 :)I IO 11) I 
AEl3B01 OF AF DETfC roR' A~SY ><DF./\D CAR . t1 :H) 
AEllBO J RU 00 RELAY •PRO l)fAD r.An OET 4 :1[10 I O 1 
AEl100 I - : 1w-: Tl . : '.""·· l{lc l.AY; n111.: DE L AY •DcTu L)f:.Ao · t.ii.n · oh: 4 ,Jllll 1 U2 
AEBOOl GJ 00 CAPAC I TOR *DCl OEAD CAR IJET q :°:,QO 1 03 

-- .. AEB601 fllJ .. 00 I , RELAY *OCR DEAD CAR DET .. 4 :1[)() I 0'1 
AElmul :- bL 00 .-· D I lllll:. ,. MbrilJLI:'. CRIJ DEAD C/\R LJl: T : /J:JUO I 0~ 
Afl3003 60 00 .COUN TER *VCEDER ROOT CTR. ,1 :)DO 1 Of; 
AE13B03 '." ~J -: 00 rr. DOAIW :.:f) I FFERENT I AL Rl:LI\Yj 1 O!J 4:)FO I 
A!:IJl:}03 ()() l~ELAY *l'OTl l:D uII=n :HE:.:l·ll'IAL l<fLAY .tl:IFOIGfll 
.!\EDD03 PJ 00 PC ))OARD ,.OVERLOAD TR I P RELAY ] ()SJ -4:31·02 
/\,EBB03 RU 00 riEL/\Y *POT rr::n OVLD TR IP RELAY ~:lf-02 0 1 

0 AE'.BUU<'l I' J OU PC fJOARIJ • Ln'M IJRI<. rl::r::L"lB/\U( :-1!'->3: 4 :JrO~ 
I AfE',B0-1 R3 00 HI IEOS"f /\T ,. ~153 4 :"1F050 1 

LJl AF:0004 R:') 00 m IEC'JST AT "'~J : , ') 4:1FO:'i02 
AE rrnotl ".-- r,J . l)(j : . .. . . PC B<.:.Alrn • l.i '< N BR.Al<. [: f: Fi::DIJA(;I( I 3 I :J ,I :JI to 1 o:IE . 
AEl:!005 PJ 00 PC BOARD *LOAD WEI GHT 352 "1:lfO'l 
AEBB05 RX FC RES I STOH , FI )(CD ,;: 3'.i~ 4 :Jf040 I 
AEl'l1JfJ~5.' . ~'( - :- 1: c l<E$ lSTm~: · i:- 1.xt 1J i:)~)2 : Lj°)f'Q4(l2 '. 
AEBL'\O!'i RY FC RES I STOii, F I XF.D •:-152. •1:3F0403 
AEBB05 , rw 00 RELAY • l~EED :152 

' I 4:Jf0404 
.. AEF3B05 HU ·--' bo IH.'.t.: AY ,. IIEfti tJ~i2 . . . . t1:JF0,tu~-; -·-

AEAB05 RY VA RESISTOf< , VARIABLE *TR IMMER 352 4 :_1f o,10G 
AEB005 RY VA RE S ISTOR, VARIARLE ~fRIMMER 3 5 2 4:1f0407 
AEI>;13Cio · '. RY VA RCS Is ro,~ ' . VAi< I ABLI:. "ni I MMt::R ~1!,;2 4:)1' O<l<W 
AEl'\005 RY VA RES I $1 Of<, VARIABLE -«TRIMt1EH :)~2 . . , I :JF 0<109 
AEBB05 I P.J 00 · ·-· . . PC BOAHD r. SPEE D' EVEMT l·/IIEEL SL I P <>R P 277 . <'l :,F21 
Al::BB05 IJL ZA D I ouE.: Z ENER ~ IN'i ~, I 27 / . - .· . . <l :1I: 2 10 I 
J\EBB05 RU 00 f<EI.AY ,.:PART OF CAIW 277 '1 :)F21 0 2 
AEBE:O'., PJ 00 PC BOAR[) ~SI. JP COMPAHITOR ?.78 4:1F22 
AEl:lBU5 t.: .J . 00 - : t:i\P/\C I TOH. *O . (1117 · l"1l: IJ 278. 1J:W220 I 
AEBf3(J5 C.l 00 r.Al'AC I TOR ,.Gil MFIJ 27fl 4 ~3r2202 
AEDBCl5 Rll 00 

' RF:LAY *PART <Jr' CA[W 278 4 :)F2203 
·-·- AEhl\CJo l i J 0<1 _, PC BOAnD •SYNC SL I P ~7~' <1:.W23 

AEBB05 TZ 00 TRJ\NSITOR *2N2 904 2 79 ' . ' . ' . <1 :lF230 1 
A[E1DQ~ .. !m AF 

• : . ... : __ I . _R./\CI~, ASSl;MBL. Y "'WIIE EL SLI P LE s~ PC DOAf{ ll'.:> , I :lf29 



0 
I 

°' 

GENERIC TYPE 
PAln ~1 0 1uu: __ CODE 

AEBB05 PM Cl< 
A[Bl305 PE Ar 
/\t::i!tai'."> '1W I . p I 
AEBBO~ VB MIi 
AF:BB05 ~1T I AF 
ALIJC.HJ!> IT AF 
AEBB05 KC 00 
AElH'\05 PE 00 .... - .... Al:LlBO~i '. - P J 00 
/\EBf\05 . PE AF 

···•·- ·- Arn~o5 ·-)j- 00 
A· UG . (J(J 
AEBBOG PE 00 
AEBBOG PJ 00 

··- . -· ilEbBo·; '. - fiJ 00 
AEBB07 DL ZA 
AEB007 C.J E:.E 
Aumor :· fW Ft . ,. 
/I.E:EIB07 T 7. 00 
AEBB07 PJ 00 
/\l:13807 l!Y re 
AF.BB07 PJ 00 
['EB00; . DL ZA 
AEBB07- : - [->J Oll 
AEl3B07 B7 00 
AEBo07 PJ 00 

- - · ' •• + -· 

AE f113iJ 7 ·· p 1 . rJti 
AEBB07 UL ZA 
AEBB07 PJ _ _ 00 L ••• , . l\rnoor '. PJ 00 
AEBB07 PJ 00 
AE[\B07 . F'E 00 . 

. AEB!JcV/- .- f-'lj · '. oo-·: 
AEBB07 PJ 00 
AEBB07 PJ 00 

. AE!:IM7 PJ 00 
AEBBOO PJ 00 
/IEBllOR PJ 00 
Af::'.r:lll(J9 ~> .J . ()() 

AEOl.109 RY FC 
AEBB09 PJ 00 
A!:BDUY Pr'. 00 
AEBB09 P J 00 
f\EBE\ 10 P} .. , 00 

PATC() 10/ 18lfl2 
COMPON ENT Dl~SC~ I PT I ON AND TYF'E(U ~ r-: 

PIN, COl'J l,IEC1 1NG H/111:EI. SL IP HACV. A~,SY 
PAtJEL( A:,sy .. , OAD wF I GI11 rw . . . . 
'rlU\M$.llJCE.I~ , P l~ES'.,IJI([ :i:~OAb WFtrn l. 
VALVE, MAGNETIC ,.LO/\U HE I GI I 

I HOSE, ASSY "' LO/\f) WEl(,Ji . ' . 
. I IOSE-:, ASSi' ,. LOA!) WE:! GH .- - . ~ 

KIT *f?EPAJR LO/ID WEIGH H<ANSDUCER 
PANEL *SP I N SLIDE SYSTEM. . . ... . 

· pc; I.IOARD -~A'f[ c,F·c I1 MJGE . tJ[TE CTOk 12(1r; 
PANEL., ASSY 11:LO/\O WEIGH FOi\ CV I CAr! S . . 

. l RANSrHJCE R * I.[) WHT Pt IL ASSY OH C V I C/\ l<S 
-~-·pc BOAIW ,.·THANSLATOf~ 35~ . · - .. . 

PANEL •TRANSLATOR 1.E SS PC DOARns . 
, PC BOAR[) ,. T RA I N I_ I NE DECODER f'WI? CHI< 12 1 2 
. . PC l.lUAIW :i 15 VOL f REt~ULATOli :)~'>4 . 

DIODE, ZENER ,.354 . . . 
CAPAC I TO~, E I ECTROLYTIC *35~ 
RESISTOR, Fl~EU • 354 . . . 
TRANS I STOR •354 . . 
PC BOARD ,.. 1 5 VOi. T Rf.GlJL/\TOR 3~'> ,J 
RES I S i OI~ ,-- F I XE I> • 3 15:l. . . 
PC BOARD •ZENER VOL T AG~ 3G3 

, DIODE, Z l NER ,.JG3 . .. , . . . 
PC ElllAfW ;. FHLCJ (J nc WHEEL $LI p GIW. 
BRIDGE :<RECr l F JER 200 . . 
re BOARJ) * ?.7V ZEHER SUl'f'l. '{ Wt-t i . SL P GRP 2 n2. 
p(j\,-lEH :c;UPPIY-*900 C\-C L E . . . 
D J ODE. ZENER * 900HZ PWI'? SI JPPI_ Y 
PC BOARD * I / V CONVERTER 4 2~. . . . . . 
pr; 130AIW ' i< r·LUS 1 U . VLJC U> WI II . PPR ~UI' 1 2u~ 
1-'C BOARD ,.:fRl:Q TO DC r:or JVE l?TER 1 2 04 

,.. PANF.L *PWR SliFir~LY OHFB LA TC:IIING RELAY'., . 
F I LIER •PWR SUI PLY . . . . . . .. . 
PC BOARD ><OSCIL L A T OR 472. . 
PC B OARD * 1 5 VOL f !'1LGllL/\ TOr< l I 35 . 
Pc Eiu AIH> - it< i>LUS 22 VOLT l<E.(;IIL A I r>ri 
PC BOARD *CMR F I LTER 600 1 
PC BOAfW *REL,W OR I \IE R ·,G4 . . .. , 

·p( BOAIW.i<TAcH · sc}l J/\l~ l ~IG WHEE[ SI . I I' Gl~f' 
RE~ I STOR, F l )(E D * 1/?W lfHW OHM 2f\ I . 
PC f\0/\RO • MANI JAi O I Ar1t.:. Tf:R COl<fff.Cl Irm '10 I. 
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CAM *3RD MAIN CAMSHAFT ASSY 
CAM ><4HI MAIN CAMSll.c>FT ASSY , 
CAM r.:~lfl MAIH CAM:,llAt0 1' AsSY · . 
CAM ><GTII M/\ l N CAMSII/\FT ASSY 
C/\M * 7Tli MA IN Cf\MSll/lf- T ASSY , 
t'.AM - •-8 T l MAIH Ci\MSIIAl-.. f ASSY 
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1J:> AO 1() IN) l 

. - tl :v,u , lcl l M)~) 
"1 :JA0, I0 I AOG 
, IJACJ, I01 A07 
, : :J /\0 '10 I .I\UB 
4'.!AOtlO 11\09 
,1:3AU -1 Cl 1 /\ I 0 
,1 :) AU ,1 U 1 /\ i I 
4:rno ,10 I A 1 2 
4:l/\0401/\ I 3 
, t:rnu,Jn I /1 I t1 
,I:J/IU 1 IO I A I '..i 
,1:J.I\0,101 /\ 1 G 
,.j:J AOtlO I A 1 7 
,1 :Jl\1 J,10 I A 1 n 
t l:3/\U,IO I A I 0 
.·t: J1\ut10 I A20 
4:JA0,-10 1 A2 1 
43AlHO 1 A22 

. tl :JAO,l u 11\2:1 
Ll '.ll',0,101 A2'1 
,1:1A0,1() 1 /\2:> 
, 1:, 110. 10 I A;;c; 
, t :l/\0 -1 0 I /127 
,1'.JAOtJO I 1,2e 
,1: l /\O,IU i 112 9 
,•1 :JAO 10 I /130 
,1:J:'1.0-10 I 1\3 1 
d :JAU<lll I A'.32 
,U/\0/JO I A'.33 
t1·JA0110 I A:1 -:1 
4:3AOtiu l A'.J~ 
4'.)A0 -101 A3 G 
4:1/\0<101 /137 



0 
l 

I-' 
f-:'. 

GENERIC TYPE 
_ PAtn ,~o _ 1uc: c: . _conE 

AF.BOOl . CE . 00. 
. Arnno1

1 
,, . ss: , .. o~ . , 

AlBDU . L~ . Ou. 
AEBVO l CE . 00. 
Af81H)1 , .. CE, _ 00_ . 
AEBDO I . CE . 00. 
AEBOOl . CE . 00 
AEDOOl . CE. 00 
AE8001 . ·cE · :· ud 
AEBOO l . CE . 00 
AE500 1 . CE. 0 0 
AEbOu I :- tE: -.- - 00 
Ar: BDOl CE 00 
AfBDOl CE 00 

. Al.::.3001 . Cl:'. OU 
AE BOOl CE 00 
AEBOOl SR 00 
AEBI lO 1 Si 00 
AE E\001 G2 00 
AEBOOl ~H on 
Atl3Ull1 · : SLI 00 
AEBDOl BV 00 
AE~DOl CF AF 
Ai~UOI 6~ Oo 
l\[£1001 SU 00 
AEDOO l C3 , A[ 
/\ [ B llOI . · i\s .. Do 
AEBDOI AS 00 
AEBDOl , S7. on 

. A El:lOu1 ·-: ·s1 ·-: ·- 00 
/\EBOO l . AS. 00 
AEOOO l . 5N . 00 - ------- -· - AEBD(i r - ~-· 13M . : - He 
AEBOO I AT 00 
AEBDO I . 3H 00 

.. AEbDO I - -: . PM 00 . 
AEBDO l rM 00 
AEBDO ! KC 00 
AEBU0 1 48 00 
AEBDO l PM 00 
AEE\00 1 Ctl 00 
AEB00 1 GY 00 
AEBDO l 3H 00 
A~BDQ ] CF AF 

PAT CO l0/ ll1 / fl 2 
r oM!"ON~W Dl; SCR !PTIOI•! At ! [) TYl:,FJ l JS[ 

CAM *38TH MAIN CAMSHAFT AS5Y, 
C AM •J9TH MAIN CAMSHAF T A SSY. 

- <~AW * 40 i WMA 1 t--J. i..:AMSHA,~l ASS'( 
CAM * 41ST f1/\IN C.''.\MSIIAF T ASS Y . 

. CAM *42NO MA IN CAMSHAF T A SSY . 
·:·· cAM *43l?ti . MA11J CAMSIIAF·t ASSY : 

. . CAM *44TH MA IN CAMSII .I\F l ASSY . 
, . CAM * 4 5 TH MA l ~J C/\MSII/\F T ASS Y . 
-.- : · ' -- cAM :ii '1 GlWMA llr tAMSHAF1'ASSr. 

. C/\M *47HI MAIN CAMSI I/\FT A S SY . 

. CAM •4flTH MAlN CI\MSIIAFT /\SSY , . 
:·- CAM * ;.J9 Il l -MA IM · cMtSI IAF r ASSY : - · ·-

CAM -« 50TH MA 1 N CAi1SII/I.FT A S SY . 
. CAM :1:5 1ST MAlN C AMSIIAFT A S SY . 
: · · cAM *G2NfJ - f"IAHJ t:AMSHAFT P,SSY . 

CAM *53RD MAIN CAMSHAF T Ass y . 
SH I M * CAM Sf'AC I NH MM Sl!AI' T , . 

· sPR ING *SPACFR -tiN CMSHFr Asv:· 
CCJUPL I NG * r< I Ml, MA IN CMSHF T AS Y. 
OUSlt I ~II, * IWlW,E R MN CMSI Ir r A S S Y. 
SCRtW * l: AP MA IM CMSH1-" T A SSY . 
BLOC !< *COUPL I NG MM C:f·1SHFT . 

_C:AM S~ I f~ l t( A 3 ~Y ;".GLlJE: CM1 CNrnu~ 
CONTAL I *B . U~ SW. . . .... . 
SHUNT ><BLUE SW. . . 
CHUH: , Al<C ,.131. UE :',W . . 
Af~C:HOl?N * B lllt:: S\I : : · . . 
ARCIIORN * B LUE SW . . , . . 
SPR ING *OPR ARM/ SU PRT BL SW , 
Sf>f~ I MG ;;, Of' I~ ARM; SPI< GD BL S~J. 
ARCHORM *STAT BLUE SW .. 

, SUPPORT ><CONTACT TIP BI .UE SW . 
.. : - Bl::Af< t NG , - BALL -*BI.UE . S\;r . . . --- -

AnM *W/ BSHNG & PINS BL SW 
I BUSl !ING *BLUE SH . ' ' . 
. -- P IN >i:SPRIMO t:il.UE'.sw : ·· . 
. PIN * RLLR / /\RM BLUE S W . 

l< I T •LEVER PIN BLUE SW .. , 
· " -- co1L ·· ;. w; srAr c:oNr s tiPIH S\J 

. PIN *T HE/\D BL UE SW 
, CASE ~SWITCH B LUE SW .. 

---:- - Cdt<t:'. * L~LUE SW . . - . . - . 
. . BUSHING •BLUE SW . . . 
. __ , __ CAM_ SWI T<:.!i, . f\S~Y . . ~: HF,VERSEfL 

I -

P IWPEIHY 
PART l~UMl3E r, 

4 :l A0"10 l /\:)1) 
.'t:3A040 1 A 3 9 

- ,1:lA0-10 I /\/10 
,1:l A(),J(l I A -'11 
<l :l ACJ..10 1 A , I ?. 
•h AlHO I /\4: l 
sl :1/\0,·IO 1 A<l4 
/.f :1{\0,10 1 /\ ,1 5 
Ll:J i\lidu t /v lG 
4 :3 /\0 ,JO I A47 
4 :) Al) 4011\ LI U 
.tl :3ACJ/1 1j 1 A4 9 
4 :l A0 -·101 .'\~j Q 
4 :) Al) ,10 1 N'i l 

. ,U AO/l (1 I N:i 2 
4 :l /\0 ,10 1 Nj3 

_, _ LJ :l AOi lO 1 A54 
4:3 AO, l u 2 
~13A Q,1(1:, 
,1 3 A040 3A 
4 :) ,'\0f,O 1· 
43AQ(; 02 
4 '.",A 1 2 

' Ll:3 1\ I 2 0 I /\ --
4:3 /\ 120 1 B 
4:~,'\ 1 20 I C 
.<J :) A 1 ~o I Li 
-13A 1 ?O IE 
4:lA 120 If 
.tl :.~A 120 I G 
<'J:3 A 120 I I t 
4~M120 1J 
4 :3 /i. 1 20 t I< 
4 '.3A1 2 01L 

. 4:l A 120 IM 
·:· . 4 :l A 120 IM 

L13A1 2 01P 
. 4:31\1 2 ()10 
- ,j'.}A i ?. li I I-< . 

4 3A120 1S 
4:3A 1 2 0 1 T 
4:j,i.\ 120 1 fl -
43 /\ l201 V 
•'])/\ I :;l 



GENERIC TYPE PATCO 10/1R/ H2 
CQMPONEt!T _ PESCHIPTION AND T YP~/USE P A1' T .NO_ IUCC __ GQP!: . .. 

AEBDOI . 5N 
AEBDOI .. 5N 
AEBU01 ... sr 
AEBOO I 3F 

.. _ __ tp:'\00
1
1 .. : _ 3NF . . , 

Ar_BIIO . 5 
J\EBDO 1 5N 
AEBDOl . S7 
AEBlh.l I ··- . S 7 
J\EBDO I . BV 

---- · · ~~~281 ·-· '.-· ~~-'. 

0 
I 

I-' 
N 

AEBDOI . AV . 

· --~~~C8 l-: --J~ ~-
AEo□o 1 . CE . 
AEBDO 1 . Bt1 . 

----- - At8001 · : - PM -~ 
J\EBDO 1 . PM 
AEE.1001 . PM 
AEHLH) I . : 51( 
AEUDOI R.J 
AEBDOI SU ·· · · ··· - · · /\1-:auo 1·· · Pl t 
AEODO I C5 
AEB[>O 1 . GR . 
AEBDOi : ·· c3 · : 
A[BDOl . AS 
/\EBDO I . GR 

. At=BDo I ~ - S/ 
AE[mo 1 SU 
AEOlJO I S 7 
ArnDO r . OE 
AEBDO 1 BE 
AEBDOI . AT 

·· ·- -- - - Al::cHUc.l 1 ·· :· ·ue 
AEBDOl S? 
AEBDOI 4B 
i\:.::Hliol · CY 
/\EBDO 1 AM 
AE l1DO I I. I<. 
AE.BlJol .113 
A[BDOl PM 
A!:BDO J PM 

00 . SUPPORT *STAT PORTION REV SW. 
00 . . . . SUPPORT HlEV SW . . . . . er: . -- •··- ·:·· sPR r NG; COMl'P.ES~Hufl i< IH·-:v - S\.-1 
00 BUS BAR *0.75 IN REV SW 
00 . BUS BAR *IO IN RE:V S\.-1 . 

. oo ..... J . sUPPorn * BUS ~A~ . t~EV ·sw 
CJO SUPPORT :tc BUS BAR REV SW . 
CJ . , . . SPRING, COMr'RE~S I OM • ARl1/ SPT R SW 
CJ -· · ..... ...... SPF<ING c:ol'-IP~ES~{OI-.J >1Ll::V/1'1H1 .R SW 
S T BI.OCI<, SUPPORT I MG « CONTACT R S~I 
ST . . . BLOC!<., SUPPORT I NG -. CONl .ACT f? S\ / 
st ·--· '-·- · · '.- -~- 8LUCK, SUPPOIHING-·,;cot-.JTA(;i 11 S~/ 
sr . . . BLOC:K, SUPPORTING .. c:ONlACT R SW 
OQ _ , __ ., .•.. : _ , .. · '-- ~Oll l-f [ Rt· EE'.VV _ SWW, . _. _ .;.... . _ , .. 
00 . . i::,() • { S . . . . . 
00 . CAM * W/ BUSI! I NG REV SW . 1 

~g -,_ , __ , -· -- ~1~~1~~M rei~C~;~~~AVR~~ sw' -- '. · 
00. PIM •LNK/ CNCTR J\RM REV SW. 
oo . , , , PIN • 111..1..R1 1.vr< l<EV sw. 
()O . . . . - SUITCII -.coi-HJ\C"f Gl<.1\Y ... 
00 l<EAC101< ,.c,m>u MW 11EA~llRI NG. 
00 SIIUN I "1·101 Clfl 11/1.1 N C:tHRL GIW . 
O(j PAWL, AS$Y >iMAIN nrrnL G [ff.i . ·-: 
00 CI HCU I-;- BREAl<U( * !1/\ IN t:Ol'ITP.CJL. GfWUr' 
00 . CONTACl •UNIT F /OL.CB .. . .. 

. At - :·· CHUTI:'., -ilr{C >:\UPOIE l 'c: s .. & " SIJP fH 
00 /1.HC:t·IOf~M -«CONTAC T lJ~llT . 
00 . . COIHJ\Cr *CONrACT lJMIT . .. . 
CJ . .. .. . SPR ING; CnMl-'l)[i.;S10M *LlCH/ ADAPrn: 
on SHUNT ~ cmn AC T UN IT 
CJ . SPRING COMPRESSION *SUPRT/LVR . 
00 ·• ·- ·-'- uAHf~IF::I~ -«W/:N s lnS CN)tT ·u~JIT :··. 
00 . BAl<RIER ><\.-1/ INSIHS CNlCT UNIT. 
AF . ARM, ASSY rCONTACT UNIT ... 

"Al:' : . OPER/\1"0t~.- A$SY *or·EnAtll'-IG UN 1r ·. 
LB SPRING, L EAF *OPERATING UNIT. 
00 COIL •OPERAT IMG LINIT ... 
CH Cbf<I.:'., ·co1L •OPERA"f'(NG · rt~llT 
RH £\E/IIHNG, ROLLER •LEVEL OPER UNIT . 
CJ( , LI MK, CONNEC r I MG * OPEP. UN IT 
OU . . COIL .i:(.JPl:l~ATING UNIT.· .. · ·. 
00 PIN *TRIP UNIT STOP OP UNIT 
00 f' IN * L VR / F~f1 OPE!< UN IT_, . 

PIWr'ERT ·( 
.. f.' ll.fU Nll11[1F.J( 

4:3,t\ 1 30 1 
. 4:)AJ'.301.1\01 
: - 4:JA I :;U I M2 - . 

4:)AIJOIOOJ 
4:3A I :10 1 Df12 
4'JA I :HJ 1 tci I . 
1"3A I 30 1 C:02 
43AJ301F 
,UA1:rn 1r.; 
4:)Al:1011-101 
4:l/\ I :.lO 11102 
,1:)J\l'.Hll l lii:3 . 
4:JA 1 :lO 1110'1 
4 :,/\J30JJ 

. 4:3/\ 1 :JU I .JO I 
4'.)A 1301 t, O 1 
4:)J\ I 3011<02 
4:JJ\ 1 :W 1 l<O'.J 
4:3/\ I 30 11<0 4 
4J/\l'.10 1L 

· ::i:)A I :1u I M 
4:)/\17 
<I :J /\ I 8 

·,t:J/\l ti · 
'1 :)/\?0 
, 1:~/\?t)(l I 
-1 :11,2o c11 A 
•1'.3/\2 t)O I B 
•1:lA;:> u r, IC 

. Ll:}/\~l)U I li 
, 1:JA200 IE 
4:·1A2001 F 
4:l/12001 G --
4 '.3/\200 1 H 
4:1A<'00 I J 
4:JA2002 . 
,1::.,11.2002/\ 
4 :1A;?002f1 

. ei :iA:2ch.:.,~~c 
, 13A2002D 
4 '.)/1.2002[ 
4:) A21J02F 
4:3A2002G 
4'..lf.2D0211 



0 
I 

I-' 
w 

GENERIC TYPE 
PART NO IUCC C00E 

AErlDOI 
AEBO<) I .. 
AEB1Jd1 . . 

PM 00 
LF Cl< 
SB MJ 
u ~ oo 
LF AF 
PV 00 
S7 CJ 
S7 TD 
S7 TD 

AEBDO I 
/\EBDO 1 
AEULlul 
AEODO I 
AEBDOI 
Ar::uub 1 
AEBDOI 
AE(.1001 
At= BDfi I 
AEf3001 
AEBDOJ 
Af:BDO . 

. S7 TD 
CE 00 '. - s1 · ·,n ·· : 

AELHJOI 
AEBDOI 
At:8110I 
AEBDOI 
AEE',DO I 
I\E!.oUOI 
l\f.B00 I 
AEI3DO 1 

· · ·•-·AcBIHl1 
AEBDOI 
AEl>DCJ 1 

Sl TD 
S7. CJ 
GI~ . :- AF . 
GH SN 
51~ 00 , 
SM AF - : 
BM 00 
R5 RF 
sr1 ·· Ar 
BM 00 
fl 5 rff 
cr oo · 
LC 00 
0S 00 
SfJ (J() . 
Gv ru 
FD AC 
·ro no 
FD 00 

, SU 00 

. Af: BUCJ 1 
AEDDOI 
AECC00 
AECCOO 
AECCOO 
AF.DOOO 
AEDOOO 
AfD000 
/\EfJOOO 
Al::Dooo 
AEDOOO 
AEDOOO . 
AEuuoo · : 
/\1::0000 
AEDOOO 
AEDOOO 
A[DOOO 
/\F: DOOO 

: · s2 ·oo 
. S2 00 
. S2. ClO 
. - Bd . _- · MJ 

MK. DA 
r,:3 . AF 
i3'.3 - . 00 
LF . 00 
LF . c,o 
R 7 :· tili 
HN . 00 
u'.3 . 00 

PATCO 10/ 18/8~ 
CCJMPOl'·JE l'JI ()[SCR I ['T ! ON .t\ND Jv'PE/_USl 

r IN ,x SPRNG POS OPER t JN IT. 
L EVER, CONNEC TING *fJI .AT E nrR lJM IT 
SCkEW, MOLINt'IHG *LEVE11 ·cwl::HLJNl 1 .· 
LI 1-11< * OPE RAT I NG lJ~I IT . . 
LEVER, ASSY -«OVRLu c1n 131\l(R . 
F'LATE'. •W/ PINS Ol'fR llNIT . . 
SPRING, COMl' f-l ESS ION "'LVIVFRM OPEK 
SPRI MG, TEN S I ON •LVI;: .1 1~IN 01' [ 1{ 
~;l'l~l~lG. · rr::W,l ON •Tl:P / 1:W,T Of'•t:J{ 
SPf~ I NG, TENS I m1 • OPER llN 11 . 
CAM ;;;CONTACT UNIT OPER lJN l l . 

. St0 1l I NG, l HIS I c,N • LVIUl-'1_1' on:,~ 
SPRING, TENSION ~LVR/PLT OPEi? 
~Pl~ ING, COMPl<ESSION .i:I_TC:1I/t> t_T 0 1' ({ 
CUNT AC: r ;· . ASSY *MAI I~ cN m1. · Gl~P . 
CONrAC T , ST/lTIONAR( *MA IN Ci\JTRl . l>f/P 
SWllCH ~CONTACT GR AY . , .... .. . . . . . 
SHAFT, AS'::.Y :::CAM- UPl'EH W.' C CAM:. & C:OtlPLlfJG SW 
BEARING *MID F'RAME CAMSIIAF T 
RING, RE lAINING "'CAMSHAFT . . . . . . .. 
SHAFT; A$SY ~ CAM L o\./EI{ Wl CNlS & C..OUPL I NG SW 
BEAil i NG •END FRN1E CAMSII/\F T 
RING, RETA INI NG :.lWf'ER l1EAF<ING , 
CATCH * CO'✓l:: l i . CAM COt'IT l~I I I{ COVl:f< 
LAlCli •COVE R CAM CONTRLL~ covEn 
GU I DE * CAfl CONl RLI.R CO\/Ef~ . 
SL:AL "<~AM CO!•HJ{LLI~ COVt:H. 
CotHfWLLEI{, fWTARY . . . 

FILTER, AIR *D I Sl"OSAl11.E lRAC T ION MlR .. . 
r IL i l:I~ * l 11 I SI I LI ~JtN CL1HI I VOi~ S~IO~/ t·· IL l E l~ 

. FILTER sSNOW lRACTI ON MTR 
SIIUIH * MOTf)1~ . . . . . 

·· sPAcff< •SHIJ•ll SIJPF·ORT. 
SPACER *SIIUNf Sl'PPORT . 
SPACER "'SHI INT SUPl"OH r . 
~()LT, MOUNrlNG ><S11UNT : ·. . 
MOT Of~ , OC * TRAC f I ON MOTOR ASS'(. 

, COVER, ASSY c«TOP IN:31-TCTION e F I i. TU~ CASE 
. COVFH •C:MPLI' W/HINnE Hl\/1:.l ·ror ll~s1·tc r1 0N 

I.EVE R ,, \~/ SPRING LINK. . 
LEVER *WISPR ING LINI< CLAMPING 
RIVEl i:STEtC: - - - . 
HINGE •COVER. . . 
COVER * BOTT QM I NSPF.CT I ON TR AC T I Cll'I t1 l fi: 

P l~OrE r-ny 
f'Af<l NI J~ll)f,H 

4 :)A2002 .J 
.-nA2no2I< 
,1 :J/\~002 1.. 
,1:)A?002M 
-1:·1/\2002N 
;1:) /l . .::.'OlJ2 1; 
, J:J A?OO:~U 
,1 :311;.>c,02 n 
,1:),1~0()2~ 
,n.'V002SO l 
,,~:)11.2002 r 
.d :)A~cHJ2V . 
,11A?00?\I 
4 :)A:?002X 
,-1:))Qc'(l l 
>11/\22 02 
1f :}A23 
4 :J/\24 
4:3A24U I 
,nA2402 
, I :lA2'.5 
-1 :)A2GO I 
Ll '.1A2G02 
,1:)/\21l0 1 
,1:)A?802 
,1:IA2U03 
4 :l/\:::>110.:l 
4 :)(j 
,1.1co 1 02 
4,~CO I 02A 
,J.~C0102A01 
4:jGO 7 
4:3G(J /0 1 
4 '. I G0702 
,I:3G0703 
4:}Gll 70,I 
4-1C 
, l4COIOI 
4•1C010lA 
·1-~COIOIB 
4.1coI0 I c 
. I .1co1ol Ij 
.~.1cn Io I E:: 
·1 1COI03 



0 
I 

I-' 
,i::,. 

GF::MEf"! IC 
PATH till 

TYPE 
IUCC _ COOE 

J\EDOOO . C8 
I\EDOOO . . PV 
/\EDOOb . . T8 
AE.D000 T8 
AEDOO() 6N 
Al:::UciUO 6tl 
/\ElJOOO 6N 
AEIJOOO (;N 
AEDOUO H-1 . 
/\EDOOO G2 
I\ EO\JOO 11v . 
/\EIJOUO I\/ .. . 
AEDOOO GN 
AEDOOO MB 
/\1:. lH>UO iJD 
AEDO(lO SD 
AEDOOO 6N 
Al:LJAU I . 41:', 
A[ DAO 1 4['. 
Al:.DA02 . 4B 

. - AE tmoo · : . AU 
AEOCOO B9 
AEDCOO TB 
AUJCOO S7 
At-:ncoo PM 
/\EDCOO 5N. 
AEDLHJO . . ~8 . . 
AEDl ' OO 9A 
/\Enron SA 
Af:IJI' <HJ BM 
AF.: DFfH) P.M 

f.F 
00 
I D 
1D 
00 
00 
00 
00 
00 
ZL'. 
00 
Ob 
sr 
00 
00 
OA 
SF 
A l~ 
AF 
AF 
111 · 
/\F 
1 () ' . zz -: 
00 
OlJ 
()() 

00 
00 
kH 
BC 

PAlCO 10/ 18/02 
_COMfqNCNT D~SCR!PflON ANQ TYP~ / USE 

CLEAT , ASSY :or10TOR. 
PL/\TE •CABLE . . . ... . 

··rtJl)E, . INSULATl~JG •SLEE VE 
TUHE, l~I SlJLATINO i: SLF- f:VE. 
crmNECTtW * TRACT [ ON t1TR . ' ' ' 
coNl·H.: CTOI< " !'HACT I t)N Mrn SMA L L LEAD: 
COM N[CIOI~ •TRACTION Mlf~ LAPUE II E .l\f), 
CONNECTOI< * lli I 1rn R A I I~ BlJSS 600V 
P[~J * PIVOT COHt·l l: C 'r n F<. · . .. .. 
Ct)UPLll'IG, M I SC . 
ltl)I) *MOTOR FJffJ , 

-Hun x: Gl:./\ li Li'ID 
CON~l[C TO!i , :31 F~: V E 
NlJl 
u-rn NG. 
SEAL, O IL 
CONNE CfOR , S L EEVE .. 

. . COIL~ AS SY *FIELD 
COIL, ASSY •F I ELD 

, COIL, ASSY •F I ELD 
ARMAT URE , · Ass'( - ~ - . . 
f\lWSliHOLDf. R, /\SS Y 
Tll!3E, I NSULATING * SL FEVE . . . , . . . 
Sl'R I NG, MI SC . * I t-,JCI. f ' RtSS Ar~M /~ . SlllJN T. 
P I ~I * H I NGE . . 
SI JPPOln * f'IWSIIIHJI OF R . 
BfWSII • CAl? P-OH .· . . 
GASl<ET *BRNG CPA/ FRAM[ l lf-. /lU 
GA~l<E r •f?RNG C:/\P / l" HAMf.' HE AD COMMlllAIOli E ND . 
13l/\l~IMG, l~OLLtl< iicP I NIO~J nm 
BE Al~ ING, [}/\LI_ *C OMM!Jl.'\TOR lcNO 

PIWP [ f; f'Y 
f ' A l<T Ml.Jr i D E.f', 

4 -ICO I 11 
44CO 1 12 
:1M:o 1 12.A 
1-JC O 1 121.3 
4¥: 0 1 1 7 A 
'1 , l <; o 1 I i' IJ 
4 •1CO 1 I 7 (; 
4 -1CO 1 I 7 0 
:J, lc u I 1 7t:: 
4 IE 
4 -1 [ O 1 0 I 
, f.1I:U I u :~ 
<1:1 [ 0 I en 
-1 -1 1~ 1) 1 () ,1 
4 -H:.O 10 7 
, f ,.IE OI on 
,1,:IE O 1 0 9 
4 ,1CO 1 0 1.l 
.c1 ,1 C ll 1 0 9 
4,KO l 10 
4,lCO 1 I t 
<H CO f l :) 
4,H:O I 1 31\ 
, l ,:lr:O [ 1 :.Hi 
-14 CO I I :lC 
, f.1 CO l 14 
L],I CO I 1 ~; 
,1.1co 1 ,1 .1 
'~ -~ CO l llS 
,11c o I o r; 
4 -~ CO l 0 ·1 



APPENDIX P 

WMA TA Generic Parts List 

P- l / P- 2 



S.C.R. T.D. LIBRARY 



1 
w 

GENERIC TYPE WMATA 10/ 18/f\2 
PAB r_ NO . _1w:c: .GOQF,: ___ --·· ... .• -·-- !_::QMPQl'!ENT Dt;:~ GR J PT! ON f\l'ID J YP£,:' lJS[ 

- -- /\,~(1000 : ·oo -: · Du -.··- :- PRoPULSJOI~ SYSTl:'.M , 
AEAOOO . 61J , 00 • , . COMTROL * CAB. . . . . . . 
AEAAOO. 5R. AF. , . SWITCH ASSY *OVER THAVEL 

. ... Al~MllU .- !m - :- AF · : - : - :-'.· swr-rrn: ASs 'i' :«DEADMA~J. ·. 
AEAAOO , 5S . AF , . . . SW I TCHBOARO , ASSY , 

__ A f AAOo • . 6V. _, __ /\r-F· _, ·--' --"- , col't1TR0A~LEYR, ,
1
~sAFsvr .! .MASTER. __ . . . · _ 

Ac.AAou . CE . A . . . . r:A -1, .~s ~.,,, ... . 
AEAAOO. HB. AF . HANULE , ASSY . , , 
A
11

f,M\oo
1 

_, . ~Et' . J z~ _ ,. . ,_,_. ! 111.ROWARE
I
_
I 
,. _MAs' ~Ye, * K. EY. .. , . _ , __ , 

EAAO . .., , . AF . , , , SW I I C , ~ . . . . . 
AEAA03 . 5R . AF , SWITCH, ASSY *MODEI OIREC:1 ION . 
AsA~ o9 _, . 0

8
~ _ _,_ .. oR ... _ , --!~Ax, NLu' NN~~ 

1 
~Y,~TEr:J . __ , _ , . , .. , .. , . 

AEACOO . "'- . Jo , , ..,,., , J C I 0 1, . . . . . 
,'1,EACOO C5 , 00 C I RCU J T BREAKER * T / L . 

-:g3gg · ,_ 11~ ··'. -j ~ : •· '. ·-· : ~~~g~~~t · ~ l ~g: -: -·'. : , ___ · ... , __ , 
AEAGOO, PE . AF .. PANEL , ASSY •TI L C/ B . 
Arnooq __ , __ 5t-t

1 
___ , __ p.c . , . , , sc·~~1>:R1N

1
En, MdAIR,.., , ... , __ ..,_ , - -~- , .. , ... 

AEBUOO. G . 00 . , , ,.,,.1 ()_ * TOrs . 
AEBOOO HE . Z~ . .. HARDWARE , MI SC . , 
At:::HOOO I IE . ZZ . J • HARDWAf,E, MI SC , , • , • , . 
Atnuoo td ·: ) 'IF ·: - . ·.-· REl~ULA'i'OR, ·Ass'-r .ic /\ 1R" P~£:.SSUP.E 
AEDOOO HT , PH REGULA l Of~, Pl<f SSURE " A IR . . 

_AE[}OOO H>< ., _ AF ,.. f, f;:c,ERVOIR,' f\ :,Sy_ * A!R., . , ., 
AEBfJO() IC . 00 . I NIJlJC I OR , , . . , . , . . 
AEOIJOO . 5R SR , SWITCH, ST EPPER *OVLD r:or--nH 
/\EBBl)O . . G4 AF , . . C:R/\DL f, A SSY :J LOG Ir. . L 

Al:tH:inO ·: HI:: 7.l . . . HAl<OWAl<E·. 11 I ::,c . . . ~ . . .. 
AEF.!BOO PE MJ PANEL. MOUIH I NC. . . , . . 
AEBBOO P J 00 PC BC'lAJW ~: l I Ml~ DELAY A- 1 3 
AE~~dO RY Fe RrsIsIuR; " Fl ~~o. -~ .. 
AEBBOO TX on TRANSDUCTOR . . . .. ' ' ' 
A[ 0004. PJ , 00 PC BOARD •OYN BRK ~DBK A - 14 . 

. AEfJB04 :·· HU .: · bf3 RELAY ·, ·1w1:t-J . l"f<AMF.'. • lJT - 123. t.iOL 
AEBB06 PJ 00 PC BOARD *DEr.ODE/ MULTI PL EX A - 5 . 
AEBBO"/ P J 00 PC BOAi~[) * POWER SUPPLY. , , . 

. Al::lll30~ PJ t.Jb . PC 13UARIJ i I NPU'i' . I .SOl.AT l ON A- 3 
AE0B09 PJ 00 PC BOARD •REL AY DRIVER A - 11 , 
AEBBJO PJ 00 PC BOAflD >1-f<AT E AnJtJST A - 1 .. 
AE8B1~ PJ 00 ~c BOARD iCNTCT BI AS. LbAD ·A- ~ 
AEBfJlO PJ 00 PC BOARD •SP[) T APER/ LIMIT ~-7 
AEBl310 PJ 01) PG BOARD •~llRHENT Ul~CSN A-~ 

Pl<Of'ERTY 
[>(,RT NllMBER 

0 , 1Ul>OO 
0 -1/\00 0 
ll -i/1 1 (J3 
() ,.IA 1 th.1 
0 -1 111 () t) 
O:I A I on 

. rJ.1.t", 1 u l 
Q,1,11. 105 
o .-IA l !39 
fJ. fA IOI . 
(),1 /\ 102 

. () 11>.00 0 
. · .. 0 I h~ lH.i 

. O I B 101 

. 01 8 1')9 

.. ( l I B:?!!9 
0 18 100 
(l,1[)2 0 1 
0 ,I1300 0 .... 
o.-11,2fl 9 
0 11):J !) ') 
O-IL2ll0 
0'1l\2 C1 2 
0 -1113 0 0 
u .-lll 1 ,13 
() ,1131 <!7 
0 -1 F> 1 2G 
O,IIJ I rJ '.) 
() , )[3 1 IJ 1 

0 -lB 1 '. ltl 
0, 111 1'16 
0,·1[} 1 ,15 
0,1B 140 
0 .-11:1 t ~ 1 
0 ,1(} 1 :JI 
0,1R l 41 
ti-111 1 J O 
0- IBl 37 
o ,m 127 

· u -11J 12 0 
0 ,113 1 :33 
01B 1:1~ 



c:.--, . 
c:-, co 
• 0 

?::Jn --1··0 - - . ·· -·· -• ·-··· ----·-· --- -····- ···- ---- - -··--·-·--- ··---- ---
• ~ GE MER I C TYPE WMA r A 1 0 / I fl / u ;~ p _50· . . . _ f'A!~T __ l'.lo I~~c __ GODE ________ . ____ _ ~OMt'.PNF,N.T ~,E:sq~ 1 PT I or•t_[I.MD TYf'!: / U;,E 

V, 

r---0::, -

~ -== -< 

AF.:6010 PJ 00 .. ... PC BOAR[) •NTCH - SP T - HLD A - 10 

:~~818 ~u- 2~ ·'. ··"'.""··:-'. . ~- ~~t~~ .. !i3~rnAf,hMt · •UG8:. 56o : ··- ... 
AE0b 10 RU OB . . RELAY, OPEN FRAME •UGC - 2 16 . 
AEB610 RU. OE\ . . . RELAY OPEN FRMlE .;:UT · l73. 
Atlrn W ' rw -: ·- 011 .. - . . '.··-·:- Hl:'.L.:AY'. OPl.:M r-RM,E" * 227D04G : 
AEBOIO TY. CN . TRANSF-ORMER, CURRENT . 

~E~g3g . : .g~ '. -- l~r -, .. . · : -~~~~~~to~~' ~~wt~' . SHOP: ~- , - · 
AEOCOO GS. MA .... COMTAClOR , MAGMEflC *llMD- 125C: 

~fgg~g ~- ~~ -- '.-~~ ·'.· ~--~ ·. ~mrrn~~s:t:R~1f~~ ~~11c~~~Y: ·: · · --·· 
AEBCOO . HE . Z Z HARDWAnE, MI SC . . . . . . . . . . . .. · 

. AE;B~O? _, 6~ _, MA , . , .• , , . , ~ONTAC!OR, MA~ NETI C, !F I E~9 Sl\LINT, __ , .. • 
AEl3(.02 . r,_, . MA .. coN r At tOR, MAGNETIC •lJl1A-34B . ... . 
AE£\C02 RY . Fi; . RES I S I Of<, F I XED *F I ELD SlilJM T . . 
AEOC04 . GS l PC . CON l ACTOf~. P~JE UMAT I C :i: uer -55 ... 

" AE13C0'1 -:·· nu ··. · oo :·· Iil:l.AY, OPEM f'-H/\Ml: ' .. LJN/\ : (;t; "LR .. -
AE8COl3 . 6V . 817 . COl'JIRUI.LF.:R, !JIN *SC:IJ-2 11a·· H PE;C. 
AERC09 . rl2 . AF . Rf.VERSEH, ASSY * SC:R - ,102 . . , . . , 

"O - · ·· At::Bc 10 -:·· cs · . -Ml\ : ·-coi'ITACruri ~ MAGM~TI C ,.UMA: :l4F"· Jf/ 
f AEBC l 1 . t,V BF . co~nr,OLLER, ~ I N -.sc n -2'10 K SPC . 

~ * :rm~; l l · '.""· ri~ Q~ · '. : · ~~i~\JA8~ ,1 
!'1M l ~c :-- :· · · , · .. · 

C Af701JO 1 1 F . 00 . . I N~;UL.ATOH . . . . . . 
~ .'\F.: 131)01 GV l R.J . . . CONTROLLER, ROT ll SL: fJ - 2-1O - J PCC. 
· · /\1:.I3no1 0v · . r~J - . · ·· : · cuMIIioL[E f<, twr- -..xcn-2.10 - r ~l<tc 

~ 
~ 

..,. 
~ 

" 

A~BU01 FT. 00. . FRAME. . . . . .. 

---:~~~:~ 1 ~- :~i -'.-- fr'. -: : :i~~~\,/~~~~ ~ 1 
sc :-- : - • · - • ~ 

AEf\00 I . HY . AF . . RES I STOR, ASSY * ACCE.L/ BRK 

- ~rnLl8l·· : ~~ -:-- bg • COUP~T~6 srRFia F I 
XEP. .. , ~ . . 

AFDOOO 62 . 00 COl Wl. I NG * MOTOR FLANGE . . . 
AEnooo 62 . AF . . COllPLING ASSY :t:MOTOR HAL,F .. 

-- At= uobb B4 . : .. AF - . - Bf<At.t<Er, ' -ASSY ,. F" IWNT" SUSf->HI ... . 
AEDOOO 17T AF FRAME, ASSY .. . . . . 
AEDOOO . IIE ZZ . HAIWWARE, MISC •TRACT I ON MOTOR . 
At.::lJLiOd : · HE. LZ · .-- HARDWARt::, ·- MtSC .. · .· .-·. · . - : 
AF.:0000 IIV AF HUB, ASSY •MOTOR ..... . 

. A~DOO() M~ .. , DA . MOT(?R, DC !.TRACT I ON , . . . , 
Al:.IJUOO PZ . OU POLE • MA IN . ... . ... . 
AEDOOO SO. AF SEAL, ASSY *HOUS I NG . 
AEnAOO 4B. 00 CO I L ~MA IM FIELD ... 
AED/\02 . 4.A . 00 . . CO I L •COMMUT AT ING F I EI n 
AEDBOO . AU , AF, .. , ARMATURE, ASSY :;. TRACTIOI~ MOTOR. 
A[IJ11os ·: ·· f ;t:'. · .- Af"' " :- ·· ·-· -. ··-poLE~ ASSY :~ COMMUTAT ING ·.- . . . 
AEDCOO . Ba AF . . 6RUSHHOLDER, .l\::iSY * nrncT I 0 1-J MOl OR 
A[ODOO . 68 • on . . . BRUSH •TRACT I ON t10TOR . . . . . . 

F'IWPERTY 
PARl MlJMBErl 

0 181 :1G 
041) 123 
U-1D 11 8 
0,113 I ~O 
O, tBI 22 
0 -1131 ~0 
o,m 1 <t2 
0/nlOI 
O'/BI02 
0481 I 0 
(),11"}100 
u 7 131dO 
0/0 199 
0 ~10 I 0 2 
0 -1L11 p(; 
0-113 1 OJ 
0, l fi l 05 
0 ,11J 1 I 'l .... 
0'1FI 1 1 2 
l).:m 1 1 I 
(i,jB 1 1)0 . 
O,W I 13 
n7n~!nn 
Cflu::•, i~• 
04£1402 
0-1Bl 1 :'\ 
u ,11-1 I 1 u . 
0 : 113 <103 
040-199 
n,1o~iuG 
0'1~-~00 
Ol lfJ40 1 
OY/\~l1 2 
0':lA50G 
O~) A~,UO 
0~/\2 I I 
091\20 1 
OOA2:)9 
09.'\59~ . 
08A50 1 
O')f\?.00 
()!:)f\202 
09/\503 
() •)A20 3 
09A20G 
09A207 
0~.1\20~:i 
09A203 
Oi~A2 l 0 




