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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 0Office of Systems Engineering of the Urban Mass
Transportation Administration (UMTA), Office of Technical

Assistance, U.S5. 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.
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EXECUTIVE SUMMARY

This Special Report (Number 8) of the TRIP Data Bank
(DB} has been prepared by Dynamics Research Corporation,
operators of the TRIP DB. 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 malintainability.
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 1is best used in the comparison of
data on a uniform basis, over time, between authorities.
This capability makes possible the highlighting of
differences and specific factors such as vehicle
utilization, maintenance policies and eguipment application
which can influence hardware reliability and maintain-
ability. The reasons for differences in the statistics may
be investigated further in order 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 1in the course of
revenue service operation and equipment maintenance 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 system 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 1is some maintainability data
(labor hours by maintenance action) on the data base, this



reliability/productivity analysis is restricted to these two

authorities.
* %k * 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.

Operating requirements and environments,
maintenance procedures, and 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 sSubsegquent use or
reproduction of the information contained in this

document.,

* % & K Kk K* Kk k A ok

1.2 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

[y}



employee numbers were not captured, Duplicate records arise
because a separate record 1is created by PATCO for each
employee who works on a specific job and for each unigue
date associated with a given Jjob 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 wvehicle fleets from which the statistics 1in the data

extractions are derived are:
™ PATCO: All cars - 121 Cars:
- Singles: 25 Cars:
- 0ld Pairs: 50 Cars;
- New Pairs: 46 Cars.
e 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:



For each authority, quarterly statistics and the four

guarterly period total statistics are given for:

Mileage
Maintenance Actions at the third (of four) level
of Generic Part Number (GPN) Indenture

) Maintenance Rate at the third level of GPN

Indenture.

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.

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 Malintenance Actions (MMBMA),



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 Repalir (MLHTR)
Labor Hour Repair Rate (1/MLHTR).

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 Rates

Mean Labor Hours to Repair.



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 extraction 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



systems, the Data Bank does not contain total wvehicle
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 1is therefore not possible. For these
reasons this data extraction was not performed. All 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.



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 defects. They are

presented as Appendix M,

2.1.2 Generic Part Number

The Generic Part Number (GPN) is a standard, é6-

character "number" used in the TRIP Data Bank to represent
components of eguivalent 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:

[oa)



A E B C 02

L—————————-—Assembly (4th LOI)

Major Assembly (3rd LOI)
Sub-System(2nd LOI)

System (lst LOT)

Vehicle Type

In the above example,

AJ@gg@gg = Rapid Rail Vehicle

AE@G@@P = Propulsion System

AEBP@F = Tractive Effort Controller
AEBC@@ = High Voltage Switchgear
AEBC@2Z2 = Field (Contactor)

The complete GPN hierarchical listing for the
propulsion system is shown in Appendix K.

2.1.3 Generic Repair Code

The Generic Repair Code 1is 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.



2.1.4 Labor Hour Repair Rate

The Labor Hour Repair Rate (LHRR) 1is a number

ey ressing >w many vehicle Maintenance Actions attributed

to a given item are completed in an hour. If the LHRR 1is
2. for a given item, then the Mean Labor Hours to Repair
(M HTR -~ see 2.1.8) 1is 0.5. These +two terms are the

reciprocals f each other.

2.1.5 Labor Rate

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

ma ntenance labor hours are expended over a given amount of

revenue sService 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 gquarter and 4 guarter 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 guarterly average number of cars

10



operated in revenue service by each authority is also

given.
AVE, NO. OF

QUARTER MILEAGE CARS OPERATED

PATCO WMATA PATCO WMATA
2082 1,001,157 4,165,366 120 299
3082 964,911 4,165,638 118 297
4082 1,014,728 4,206,663 109 299
1083 1,007,152 3,997,136 109 294
TOTAL PERIOD 3,987,948 16,534,803 114 297

When labor hours, instead of elapsed time, is used as
the basis for expressions of maintainability the foll ring
three 1indicies of productivity are eguivalent measures:
Labor Rate; Maintenance Support Index (M$I); and Maintenance
Load Factor (MLF). The MSI 1is a measure of the av rage
maintenance support required to maintain a system expr ;sed
in terms of labor hours per 10,000 miles/hours of re :nue
service operation, Its equivalency to the 1labor rate,
defined above, is self evident, The classical definition of
a MLF is a measure reflecting the repair load experienc 1 in
maintaining a vehicle/component and is determined by
muitiplying 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
equivalent to MTTR is the MLHTR (see Sec. 2.1.8). A
Maintenance Labor Hour Load Factor (MLHLF) 1s therefore

expressed as:

11



MLHLF MRATE X MLHTR

MACT X LHRS

-LES MACT
= LHRS = LRATE = MSI.
MILES

2.1.6 Maintenance Action

TRIP monitors primary (vehicular} maintenance 1i.e,.,

maintenance on the vehicle to return it to revenue

service, TRIP does not monitor secondary maintenance, i.e,
of f-the-vehicle shop maintenance to repair failed
components,

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

is he 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 unigque 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" 1is used
herein to describe the unique combination of Car Number,
Maintenance Date, GPN {(or any of 1its 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 gquarter period data for PATCO contains 328

12



unigue combinations of Car Number and Maintenance Data for
GPN = "AEBBQO"., Adding UCC to the search for unigue 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 on 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 Pericd Mileage

2.1.8 Mean Labor Hours to Repair

The Mean Labor Hours to Repair (MLHTR) is a number

expressing the mean number of labor hours experienced in

effecting a given vehicle repair (maintenance) action.

13



MLHTR 1is 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) 1s 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
"65" 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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"--": wvalue exactly equals zero

"g.g": for data extraction nos. 1 & 2 and &
through 8, where the data 1s presented to one

decimal place,

zero < "g.@" < g.@41.

"g.d@": for data extraction nos. 3 & 4, where the

data is presented to two decimal places,

zero <"g.g¢g" <@.gg1l

ukxkwekkw, 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.

M=ty value is not applicable or
indeterminate. For example where MACT, and
therefore MRATE and LRATE, equals zero, MLHTR 1is
not applicable, and MMBMA and LHRR is indeter-

minate.
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SECTION 3 - EQUIPMENT DESCRIPTION

This section provides background information on the
eguipment 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 1s 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-cof-Car Code of N signifying double-ended powered MU
connections, The 50 married pairs are Type H - single-
ended; powered; one wunit 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 Magnetic (SCM) IV switched resistor control,
utilizing the model 17KM52A1 <controller. The  KM52

16



TABLE 3-1.

STATIC REFERENCE DATA

ATCD

PATCO

Average Passenger Station Spacing3 1
Maximum Line Voltagel 7
Minimum Line Voltagel 6
Nominal Line Voltagel 7
Maximum Consist Lengthl

Minimum Consist Lengthl

Average Daily Passenger Volume (19831l

Annual Passenger Volume [1983)l 1
Maximum Operating Speed4 7
Balancing Speed4 8
Average Running Speedd 3
Acceleration Rate? 3
Braking rate — Service Min./Max,4 1
Maximum Braking Rate - Emergency4

Maximum Jerk Rate 3.
AWg Car Weight (Empty) 4 79,500
AW, Car Weight (Seated)l 91,900
AW, Car Weight (Seated & Standing)l 98,875
AW3 Car Weight (Crush)l 104,725
Starting Current Draw per carl 1
Current at Full Speed per Carl 1
Motor Rating4 1
Maximum Motor Speed 4
Maintenance Employees per Vehicle3 0

Provided by each respective Authority

Does not include newly opened yellow line
From Urban Rail in America, Pushkarev, 1982.
From Railway Age, September 28, 1982 p. 49,
Single (double-ended} Cars

~ " U R W R

Married Pair Cars

17

.18 miles
80 vDC
50 VDC
50 VDC
6
1
40,000
0,671,000
5 mph
7 mph
9 mph
.0 mphps
.0/3.0 mphps
>3.0 mphps
0 mph/52
1bs® 74,800 1bs?
1bs® 87,200 lbs?
1bs® 94,175 1bs?
1bs® 105,025 1lbs?
200 amps
000 amps

40hp (300v %)
1850 rp

600 rpm
.92

WMATA

0.94 miles
860 VDC

430 vDC

700 vDC

8
2
317,276

270,000,000
75 mph

72 mph

35 mph

3.0 mphps
0.75/3.0 mphps
3.2 mphps
1.84 mph/s?
73,509 lbs
85,650 lbs
99,750 1lbs
106,550 lbs
940 amps
600 amps

175hp (325v )
2450 rpm

5400 rpm
1.13

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



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, coast and braking operations. The
principal parts of the c¢ontroller include a 1low voltage
operated pilot motor, a reduction gear  case, three
camshafts, notch interlock, 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 units. The 1larger camshaft
operates high voltage contact wunits. 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 1interlock which assures that the controller, once
started by a run signal, will 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 1t 1is a separate unit. The breaker 1is
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.



additional contactors handle portions of functions 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 c¢losed, 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 GE1255A1 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 1is 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 GAS56 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 c¢ommands
are carried on trainline wires to the Package Unit (motor
control unit) which controls the amount of current fed to
the traction motors through the main power and braking

resistors,

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 1low
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 legic

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 function 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

20



controlled by the operation of the PCC and BKCC switches.
Motor current values from the transducers {current sensing
transformers) are compared with the trainline 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 1462B
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 carbody
by bolted leads protected by insulated cleat blocks and
neoprene tubes., Each motor drives the adjacent axle through
a Westinghouse WRS500 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 coperated 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. They are discussed

in the following sections.

4.1 MAINTENANCE ACTIONS PER 100,000 MILES OF REVENUE
SERVICE OPERATION,.

4.1.1 Data Extraction Description

This data extraction (No. 1), 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 1s 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 displayed. 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 1is
slightly more reliable than WMATA's, PATCO's Propulsion
System, for all cars for the four quarter period investi-
gated, has an MRATE of 31.7 (MACTs per 100,000 miles), while
WMATA's (ROHR cars), 1is 39.3, This ranking is true for
three of the four quarters investigated. The fourth guarter
1983 (Oct., Nov., Dec.) is the only quarter where WMATA has
a lower MRATE.

The statistics for the individual GPNs clearly shows
the reliability high-driver Major Assemblies of the
Propulsion System, They are discussed in the following

subsections.

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):

e AEBD - Power Regulation

°® AEBB - Logic and Low Voltage

° AEDO - 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 AEDO. There 1is, 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 (uarter
Period distribution of Maintenance Rates by Major Assembly
for PATCO. The Power Regulation Major Assembly within the
Tractive Effort Controller Subsystem 1is 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 AEBO-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 © 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 AEBO 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 descending order}:

. AEBB - Logic and Low Voltage (2nd for PATCO)
AEBC - High Voltage Switch Gear (4th for PATCO)}
AEBO - Tractive Effort Controller {not displayed

for PATCO)}
AEDO - Traction Motor Assembly {(3rd for PATCO)
® AEBD - Power Regulation {1lst for PATCO)

This ranking holds for the four quarter total and for
three of the four quarters. Only during the first quarter
1983 does AEDQ slightly outrank AEBO., As with PATCO there
is no seasonal variation as to what the reliability high-
drivers 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 Description

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-drivers for each authority.
Quarterly statistics and four gquarter 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, wusing this
statistic as a measure of maintainability, WMATA's
Propulsion System exhibits a slightly higher level of
maintainability than PATCO's. WMATA's Propulsion System for
the four quarter period has an LRATE of 150.4 (Labor Hours
per 100,000 miles) while PATCO's is 188.8. This 1s true for
three of the four guarters 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 1its
overall higher MRATE (see Section 4.1.2) would seem ¢to
indicate a higher level of equipment maintainability 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.

4,2,2.1 PATCO Analysis

As expected, the same Major Assemblies are the
maintenance Labor Hour high-drivers as are the reliability
high-drivers. The rankings, however, differ. 1In 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 gquarters, There 1is

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
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Labor Rates Dby Maior Assembly for PATCO. The Power
Regulation Major Assembly 1s the Labor Hour high-driver of
PATCO's Propulsion System, accounting for 50.9% of all Major

Assembly Labor Hours.

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

2 for PATCO:

e Power Regulation ranks first in both Labor Hour
expenditures and Maintenance Actions, accounting
for 50.9% of Labor Hours and 52.8% of Maintenance

Actions .

® 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 1in Maintenance Actions,
accounting for 19.4% of Labor Hours and 25.9% of

Maintenance Actions.

] High vVoltage Switch Gear ranks last (of the high-
drivers) 1in 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 above statistics indicate that, of the Major

Assembly high-drivers, Logic and Low Voltage 1is the most
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maintainable, while the Traction Motor Assembly 1is 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)

® AEDO - Traction Motor Assembly (2nd for PATCO})

® AEBO - Tractive Effort Controller (not displayed
for PATCO)

3 AEBD - Power Regulation {(lst for PATCO)

In contrast to PATCO, WMATA's ranking is not the same
for any of the four quarters. Labor Hour expenditures, by
Major Assembly, for WMATA are, therefore, slightly more
variable than those for PATCO, However, there is a high

level of consistency for WMATA showing 1little seasonal
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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
Actions, Analysis of the statistics 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 1in both,
accounting for 27.4% of Labor Hours and 25.8% of

Maintenance Actions,

® The Traction Motor Assembly ranks third in Labor
Hour expenditures and fourth 1in Maintenance
Actions, 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

e 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 over the Maintenance Action

ranking.
Logic and Low Voltage, which demonstrated the highest

MRATE and LRATE, 1is 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 identified



via data extraction nos. 1 & 2. Because the statistics of
these two extractions exhibit wvirtually no seasonal
variation, extractions 3 & 4 (and all subsequent

extractions) are made for the four quarter period only.

Data extraction no. 3 presents four quarter periocd

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 cperation, extractions 3 through 8
are 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 exXtraction 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, wvia 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,
Statistical totals, 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 1in subsequent data
extractions, to exhaustively analyze all of the 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-
driver)

° Logic and Low Voltage (WMATA's Major Assembly
high-driver)
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Within the framework, only data points of significance
will be highlighted to demonstrate the kinds of findings
that can be derived from the TRIP Data Bank.

4,3.2.1 Traction Motor Assembly: GPN AED(OOO

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) 1is the component high-driver within the Traction
Motor Assembly. For PATCO, the motor accounts for 96.2%
{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 1is comparable, with
PATCO's exhibiting a slightly higher level, i.e., slightly
more reliable, This 1is demonstrated by their relative
MRATEs and MMBMAs, PATCO's traction motor MRATE is (.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 Hours 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 wversus 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} in

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 eguipment etc., which could

be influencing the indicies of productivity.

4,3,2.2 Power Regulation - CAM: GPN AEBDO1

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 extraction nos. 3 and 4 show how the MACTS
attributed to the Assembly are distributed among 1its
components., 95.5% of the PATCO MACTs against AEBDOl 1is
attributed to the "shaft" (UCC=SM). This 1is 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%



® 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 1is 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 1in
extraction nos, 1 and 2). The 1indice of productivity
given in extracticon no. 4 shows that although Power
Regulation impacts PATCO more than WMATA, the Labor Hour
productivity for each authority as measured by MLHTR, 1is
comparable. 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 Voltage 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
(AEBBQQ) accounts for 58%, with Performance Modification
(AEBBOS) and Annunciator (AEBB0Ol) contributing 22% and 12%
respectively, Other Assemblies, in total, account for the

remaining 7% of maintenance activities against the Logic and
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FOUR GUARTER PERIOD BY ASSEMBLY

AEBBO0 - LOGIC AND LOW VOLTAGE CONTROL

b8.5%

[

AFBRO7 {.9%)-POWER SUPPLY
——— AEBBO4 {1.2%) - ELECTROMOTIVE BRAKING CONTRCL

AEBBO9 (1.5%) - SPEED TACH
AEBBO03 {1.5%) - CIRCUIT PROTECTION

AEBB10 (2.4%)- ACCELERATION CONTROL

AEBBO{ - ANNUNCIATOR
AEBB0GS - PERFORMANCE MODIFICATION

FIGURE 4-5. DISTRIBUTION OF PATCO LOGIC AND LOW-V MAINTENANCE RATES



FOUR GUARTER PERIDD BY ASSEMBLY

AEBBO7 - PCWER SUPPLY

\K\

37.5%

AEBB10 any
= ACCELERATION CONTROL

— AEBBOG (2.2%} - DECODE/ENCODE
5.4

AEBBOA -
ELECTROMOTIVE BRAKING CONTRO!

20.6%

AEBBOB - BUFFER/DRIVER/ISOLATION

AEBBO0 - LOGIC AND LOW VOLTAGE CONTROL

FIGURE 4-6. DISTRIBUTION OF WMATA LOGTC AND LOW-V MAINTENANCE RATES



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 (AEBB10), Logic and Low Voltage Control
(AEBBOO), and Buffer/Driver/Isolation (AEBB0S) 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-driver common to both PATCO and WMATA
is Logic and Low Voltage Control (AEBB0O). 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
reliability level 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 this 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., The MLHTR for "Panel™ is 4.17 versus 5,38 for
"Relay"”.

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 1identified Major Assembly high-drivers (from
data extraction 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 Assembly exhibits
higher reliability and maintainability 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 Contreol, at the fourth
level of GPN indenture (Assembly), exhibits lower
reliability and maintainability 1levels for PATCO versus
WMATA. PATCO's MRATEs and LRATEs are 0.49 and 2.15
respectively wversus 0.26 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 5.1l
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 Relays. 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 PATCO:
“Support™ (UCC=5N) has a MLHTR of 16; and "Shunt" (UCC=SU)
has a MLHTR of 13.25. For WMATA: “"Resistors" (UCC-RY) has
a MLHTR of 6.13; and "Inductor" (UCC=1C) has a MLHTR of
5.64.

The other Assemblies within the Logic and Low Voltage
Major Assembly for which there are MACTs for both

authorities are:
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° Electromotive Braking Control - GPN AEBBO0O4
° Power Supply - GPN AEBBO7
e Acceleration Control -~ GPN AEBBI1O

Power Supply and Acceleration Control are two of the
Assembly high-drivers for WMATA. None of the above

assemplies are PATCO high-drivers,

Data extraction no., 4 shows that the productivity
levels for PATCO and WMATA are comparable for the

Electromotive Braking Control Assembly. PATCO's MLHTR 1is
2.25 versus 2,29 for WMATA, Two components within this
assembly account for the MACTs for each authority. For
PATCO they are the "Switch" (UCC=SR) and "PC Board"
(UCC=pPJ). 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
productivity level with a MLHTR of 3,02 versus 7.0 for
PATCO,

"PC Boards" also account for the PATCO MACTs against
Acceleration Control. "pC Boards", "Relays", and
"Transformer” are the three components 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
AEDO0Q) 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., S5 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 1level of indenture), UCC, and
Generic Defect Code associated with each GPN/UCC
combination,

Data extraction 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 Analzsis

These data extractions also show that the motor itself
(UCC=MR) 1is the component high-driver within the Traction
Motor Assembly. Extraction no. 5 shows that 28% of 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 among those which appear
for both authorities is "Flashed/Arcing” (D-CODE=DE2A). It
accounts for 14.1% of PATCO's and B8.7% of WMATA's MACTs
against the motor. The productivity level of PATCO, for
MACTs involving this defect c¢ode, is significantly lower
than WMATA, PATCO's MLHTR is 24,0 versus 4.9 for WMATA.
PATCO's LRATE of 1.3 for this defect code is the highest for
all D-CODES against the motor, with the exception of "Not
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 1is wmost prevalent among those codes which
appear for both authorities, It accounts for 73.4% of
PATCO's and 20% for WMATA's MACTs against the motor. For
these MACTs, WMATA's productivity level is higher with a
MLHTR of 4.2 wversus 23,8 for PATCO,. Although there are
other PATCO repair actions with high MLHTR statistics,
"Removed and Replaced", with an LRATE of 3.2, accounts for

the greatest maintenance workleoad 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 RBY 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 previously identified as the maintenance high-
drivers for PATCO and WMATA. Data extraction nos. 7 & 8
present the defect code and repair code 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 present this information for the
Logic and Low Voltage Major Assembly, the WMATA maintenance
high-driver.
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4.5.2 Analzsis

4.5.2.1 ©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 1is presented for
one authority, none 1s 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
improved 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 extraction nos. 7 & 8, with few exceptions, i.e., where
there is data present for one authority, there 1is 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 (AEBB0Q), and that within this
assembly, different components are the high-drivers for each

authority. The PATCO component high-drivers within Logic



and Low Voltage Control are the "Panel" 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 extraction nos. 9 & 10 show that PATCO has a
higher overall productivity rating for MACTs involving the
"Switch", PATCO's MLHTR 1is 1.7 wversus 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=RNO3). For the specific
repair action, "Removed & Replaced", PATCO again has a
higher productivity rating with a MLHTR of 1.7 wversus 4.4
for WMATA,

For MACTs involving the "Panel", extraction nos. 9 & 10
show that WMATA has a higher productivity rating (MLHTR=1.3)
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 1involving 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 1is 1.5 wversus 7.6 for
PATCQO, 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 (AEBB0OO) which appeared for both authorities., Data
extraction nos. 9 & 10 also present the statistics for all
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

This section 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 wusing the TRIP Data Bank 1in
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 equipnment reliability and

maintenance productivity.

The reasons for the findings of this analysis may fall
into the following areas:

® Equipment:
- design
- gquality control
- materials
- accessibility
- protection (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 - prints,

manuals, catalogs

® Resources - logistics of parts and repair

equipment

® Facilities:
- facilities management
- physical plant -~ features and layout

- equipment - type and layout

o Personnel:
- management
- supervision
- qualifications and training
- contract provisions
- attitude and morale

- communications

5.2 DATA ANALYSIS SUMMARY

The Propulsion System total MRATES show that PATCO's is
more reliable, PATCO's MRATE is 19% lower than WMATA's.
Even though the statistics for PATCO's Propulsion System
exhibit a higher level of reliability, PATCO's labor hour

expenditures in maintaining the system is relatively higher
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than WMATA's. WMATA's LRATE 1is 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 higher level of productivity. The TRIP Data
Bank does not contain the necessary information on
maintenance policies and practices to determine the reasons

for these statistical findings.

The Major Assemblies, within the Propulsion System,
which are the MRATE and LRATE high-drivers for PATCO are:

® Power Regulation: ranks first in both

® Traction Motor Assembly: ranks second in labor

hour expenditures and third in MACTs

* Logic and Low Voltage: 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'Ss
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
"camswitch" 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 1load 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 1is 88% higher than PATCO's. PATCO's
productivity level, however, is higher with a LHRR that is
15% higher than WMATA's, Within Logic and Low Voltage
Control different components are the high-drivers for each
authority. For PATCO they are the "panel" and "relays". 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 1involving 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 1level 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 for the statistical findings of this analysis. The
following 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 inaccessibilility of the motor
as opposed to other vehicle components. In order to remove
a motor, the trucks must first be disconnected and removed
from the carbody which involves disconnecting wiring, hoses,
truck fastenings and suspension connections between the
truck and carbody. Once the truck 1s 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 expenditure and lower
productivity level regarding the traction motor may be
attributable to differences in motor and gear hox 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 Regulation

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

gearpbox while WMATA's Power Regulation consists of two
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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 eguipment; quality of components; location of
the logic package which c¢ould result in the intrusion of
conductive dust, or dirt or humidity into the 1logic
compartment; mounting and electrical connector problems;
improper heat dissipation; or adjustment problems with

interlocks,
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APPENDIX A

Data Extraction No. 1

Maintenance Actions
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TRACTION MOTOR ASSY

FIELD

ARMATURE ASSY

BRUSHHOLDER ASSY

BRUSH

T/L

GPN DESCRIFPTION
MANUAL CONTROLS, T/L
MASTER CONTROLLER
T/L PROPULSTON/BRAKING
TRACTIVE EFFORT CONTRCLLER
LOGIC AND LO-V CONTROL
HIGH VOLTAGE SWITCH GEAR
POWER REGULATION
TRACTION MOTOR ASSY
FIELD
ARMATURE ASSY
BRUSHHOLDER ASSY
BRUSH
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Data Extraction No. 2

Labor Hours
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PATCO

MILEAGES

TOTALS

WMATA

e 2g we

MILEAGES:

TOTALS

2082

1001157.0
LABOR  LRATE
2.0 0.2
239.5 23.9
45.0 4.5
526.5 52.6
250.5 25.0
4.0 0.4
2.0 0.2
1069.5 106.8

2082

4165366.,0
LABOR  LRATE
17.6 0.4
58.0 1.4
35.9 0.9
76B.8 18.5
2114.7 50.8
1627.9 39.1
706.9 17.0
757.9 18.2
1.0 0.0
61.6 1.5
b4 .6 1.4
49.4 1.2
6264,3  150.4

LABOR HOURS PER 100,000

3a82

964911.0
LABOR LRATE
32.0 3.3
469.0 48.6
109.0 11.3
1159.0 120.1
495.0 51.3
2264.0 234.6

3ag2

4165638.0
LABOR LRATE
25.3 0.6
73.3 1.8
89.2 2.1
1223.6 29.4
24924 59.8
2258.4 54,2
1132.3 27.2
94T .4 22.7
6.5 0.2
59.4 1.4
65.6 1.6
23.6 0.6

ws e BE s sm Fs wa e

4082

1014728.0
LABOR ILRATE
5.0 0.5
509.0 50.2
52.0 5.1
1230.0 121,2
59.9

2404 .0 236.9

4a82
4306663.0
LABOR LRATE
12.7 0.
60.9 1.
52.8 1.
481,5 1.
1765.1 42.0
1625.3 38.6
607.0 14,4
886.0 21.1
1.0 0.0
89.3 2.1
21.0 0.5
19.5 0.5
5622.1 133.6

MILES OF REVENUE

14083

1007152.0
LABOR LRATE
56.0 5.6
241.0 23.9
69.0 6.9
915.0 0.9
512.0 50.8

1793.0 178.0

1683

3997136.0

3.7
37.6
440.6
1337.3
1306.7
426.1
852.4
71.5
37.8
2r.7

. .
Qo e
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4577 .4 114.5

s = oar w

SERVICE OPERATION

TOTAL
3987948.0
LABOR LRATE
95.0 2.4
14585 36.4
275.0 6.9
3830.5 94.1
1865.5 L6.8
4.0 0.1
2.0 0.0
7530.5 188.8
TOTAL
16534803.0
LABOR LRATE
63.6 0.4
223.9 1.4
215.5 1.3
29145 17.6
7709.5 46.6
6818.3 41.2
2872.3 17.4
35437 20.8
8.5 0.1
z81.8 1.7
189.0 1.1
120.2 0.7
24860.8 150. 4
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GPN DESCRIPTICN

MANUAL CONTROLS,
MASTER CONTROLLER
T/L PROPULSION/BRAKING
TRACTIVE EFFORT CONTROLLER
LOGIC AND LO-V CONTROL
HIGH VOLTAGE SWITCH GEAR
POWER REGULATION

TRACTION MOTOR ASSY

FIELD

ARMATURE ASSY

BRUSHHOLDER ASSY

BRUSH

T/L

GPN DESCRIPTION

PR T I T TR TR TR LA

T

MANUAL COMWTROLS,
MASTER CONTROLLER
T/L PROPULSION/BRAKING
TRACTIVE EFFORT CONTROLLER
LOGIC AND LO-V CONTRGL
HIGH VOLTAGE SWITCH GEAR
FOWER REGULATION

TRACTION MOTOR ASSY

FIELD

ARMATURE ASSY

BRUSHHOLDER ASSY

BRUSH

T/L
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Data Extraction No. 3

Reliability Statistics
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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,
H MAINTENANCE H MAINTEMANCE H H DESCRIPTION
H ACTIONS H RATE H MMBMA H
GPN uce ¢ H : : GPN / UCC
H PATCO WMATA H PATCO WMATA : PATCO WMATA H
AEB0OO -— 3 -— 1044.0 : - 0.63 : —-_——— 1.58 : TRACTIVE EFFORT CONTROLLR
REBQOO SH : - 72.0 : - 0.04 -—— 22,97 : STRAINER
AEBOOO 60 : - §24.0 - 0.50 : ——— 2.01 CONTROL
AEBO0OO HE : -— 29.0 - 0.02 : ———— 57.02 : HARDWARE
AEBOO0 RT @ -- 116.0 : -— 0.07 —— 14,25 = REGULATOR
AEBQOOQ RX : - 3.0 - 0.00 : ———— 551.16 : RESERVOIR
AEBBOO -- : 194.0 427.0 : 0.49 0.26 : 2.06 3.87 : LOGIC AND LO-V CONTROL
REBBOO 00 : 5.0 - 3 0,01 - 79.76 ———— NOT DESIGNATED
AEBBOO 1cC : -= 7.0 : - 0.00 : -—— 236,21 : INDUCTOR
AEBBOO 5N 1.0 -— 0,00 -— 398.79 -_———— H SUPPORT
REBBOO 5R : 3,0 18.0 : 0.01 0.01 : 132.93 91.86 : SWITCH
AEBBOO 64 - 39.0 : -- 0.02 : ~——— 42.40 : CRADLE
AEBBOO &R : 3.0 - 0.01 -- ¢ 132.93 ———— CONTACT
AEBBOO HE : - 323.0 = -— 0,20 : ——— 5.12 : HARDWARE
AEBBOQ PE : 157.0 5.0 : 0.39 0,00 : 2.54 330,70 : PANEL
REBBOC PJ : - 26.0 ; - 0.02 : ——— 63.60 : PC BOARD (CARD)
AERBOO RU : 21,0 -—— 0.05 - 18.99 ———— 1 RELAY
AEBEQOO RY : -- B.O : —-— 0.00 : -—— 206.69 : RESISTOR
AEBBOO SU : 4.0 - 0.01 -~ 99_70 —_——— SHUNT
AEBBOO0 TX : - 1.0 : -=— 0.00 : _———— LR ] TRANSDIUCTOR
AEBBO1l -- : 41.0 -— 0,10 - 9,73 -—-— ¢ ANNUNCIATOR
AEBBO1 DF : 41.0 -— 0.10 -—- 9.73 ——— H DETECTOR
AEBBO3 —- 5.0 -— 0.01 - H 79.76 ——— ¢ CIRCUIT PROTECTION
AEBBO3 PJ : 5.0 -—- 0,01 -~ : 79.76 -———- H PC BOARD (CARD)
AFBB0O4 -—- : 4.0 110.0 : 0.01 0.07 : 99,70 15.03 : ELECTROMOTIVE BRAKYNG CONTROL
AEBBO4 SR : 3.0 -- 0.01 -- = 132.93 -———— SWITCH
AFBR0O4 PJ : 1.0 106.0 : 0.00 0.06 ¢ 398.79 15,60 : PC BOARD {CARD)
AEBBO4 RD : -— 4.0 : - 0,00 : ——— 413.37 : RELAY
AEBBDS - 72.0 -—— ¢ 0.18 — - : 5.54 -———— : PERFORMANCE MODIFICATION
AREBBOS HT : 2.0 -— 0.01 -—- 't 199,40 ———— HOSE
REBBOS PE : 17.0 -z 0,04 -— oz 231,46 ——— PANEL
REBBO5> PJ : 35.0 -— 0,09 -- : 11. 39 ———— : PC BOARD ({CARD)
AEBBOS RB : 4.0 -— 0.01 - : 99.70 ———— H RACK
BREBBOS RU : 2.0 -- 0.01 -- 1 199.40 ———- 2 RELAY
AREBBOQS ™ : 3.0 -1 0.01 -— H 132.93 -——— : TRANSDUCFER
AEBBOS WE : 9.0 - 0.02 -— H 44,131 -——— : WHEEL
AERBOS - - 46.0 : -= 0.03 : ———— 315.95 : DECODE/ENCODE
AEBBO6 PJ : - 6.0 = - 0.03 : _—— 35.95 PC BOARD (CARD)
AEBBO7? —- 3.0 T70.0 : 0.01 0D.47 : 132.93 2.15 : POWER SUPPLY
AEBBO7? PJ : .0 770.0 0.01 0.47 : 132.93 2.15 : PC BOARD (CARD)
"AEBBO4S - 1 —-— 248.0 ~= 0.15 = - 6.67 : BUFFER/DRIVER/ISQLATION
AEBBOB PJ : - 248.0 : - 0.15 : —_——— 6.67 3 PC BOARD (CARD)

AREBRO2? -- : 5.0 -— 0.01 - H 79.76 ---- : SPEED/TACH
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RELIABILITY STATISTICS FOR FOUR QUARTER PERIOD

BASED ON 10,000 MILES OF REVENUE SERVICE OPRRATION

PATCO MILES: 398B7948. WMATA MILES: 165348013,
MAINTENANCE : MAINTENANCE H : DESCRIPTION
: ACTIONS H RATE : MMBMA :
GEN uce : H H GPN / UCC
: PATCO WMATA H FATCO WMATA : FATCO WMATA :
AEBBOD9 BJ : 5.0 -— 0.01 - 79.76 -———- H P BOARD (CARD}
AERBI10O -— 1 8.0 452.0 : 0.02 0,27 : 49,85 3.66 : ACCELERATION CONTROL
AEBB1O0 PJ : 8.0 300,0 : 0.02 0.18 : 49,85 5.51 ¢ PC BOARD (CARD)
BEBB10 RU : -— 144.0 : - 0.09 : —-——— 11.48 : RELAY
AEBBIO TY : -- 8.0 -— 0.00 : -———- 206.69 : TRANSFORMER
AEBCQO0 -— 36.0 1237.0 : 0.09 0.75 : 11.08 1.34 : HIGH YOLTAGE SWITCH GEAR
AEBCO00 17 - 5.0 ~— @ 0.01 - : 79,76 -——— H INTERLOCK
AEBCO0 SR : - 2.0 : -— 0.00 : -———- 826,74 : SWITCH
AEBCO0 6N -— 2.0 : - 0.00 : -_—— B26.74 : CONNECTOR
AEBCO00 6R : 9.0 -— 3 0.02 - : 44.31 —_——— : CONTACT
AEBCO00 65 : 21.0 66,0 0.05 0.04 : 18.99 25.05 CONTACTOR
AERCO0 66U : - 1130.0 = - 0.68 : ——— 1.46 : CONTROL
AFRCO0 B2 : - 3.0 ¢ - 0.00 : e 551.16 : BOX
AEBCO0 HB : 1.0 -—— 0.00 -— 1 39B.79 .= : HANDLE
AERC00 HE : -- 34.0 - 0.02 : ———— 4B.63 : HARDWARE
AEBCO1 -—— 18.0 -— 0.05 -— : 22.16 —-_——— BRAKE
BEBCO1 4B 1.0 - 1 0,00 - igm, 79 -———— COIL
AEBCO0L 6R : S.0 -— : 0.01 -— 79.76 -———— ot CONTACT
AEBCO1 65 : 12.0 -— 0,03 - 33,23 -——— : CONTACTOR
AERCO02 -- : 9.0 72.0 : 0.02 0.04 44,131 22.97 : FIELD
AFRCO02 17 : 1.0 -—— 0.00 -- ¢ 398B.79 ———— 2 INTERLOCK
AEBC02 65 : 7.0 64,0 = 0.02 0.04 : 56.97 25.84 : CONTACTOR
AEBC02 MM : 1.0 -— 0,00 -- : 1398.79 ——— 3 MODULE
AEBC02 RY : -= 8.0 : - 0.00 : ———— 206,69 RESISTOR
AEBC03 -- 1.0 -—- 0.00 -- ¢ 398.79 -——-- : GROUND
AFEBCO03 65 : 1.0 - 0.00 -- 1 398.79 ———~ 2 CONTACTOR
AREBCO04 -- : 10.0 97.0 : 0.03 0.06 : 39.88 17.05 : LINE
AEBCO4 6R : 2.0 -— 0,01 - : 199.40 _———— H CONTACT
AERCO04 S : 7.0 45,0 : 0.02 0,03 : 56.97 36.74 CONTACTOR
AERC04 AT : 1.0 - 0.00 -- t 398,79 -———— ARM
AEBC04 RU - 52,0 : - 0.03 : ———— 31,80 = RELAY
AEBCO07 ~- : 11.0 -— 0.03 -— = 16.25 -—--—- : PARALLEL
AEBCO7 4B : 1.0 -— 1 g.00 - H 398.79 -——— H COIL
AEBCO7 6R : 1.0 -—— 0.00 -- : 398,79 -—— H CONTACT
AEBCO7 65 : B.O -—— 3 0,02 -— : 49,85 ———— : CONTACTOR
AEBCOT7 S7 : 1.0 -—- 1 0.00 -- ¢ 398.79 ———— 1 SPRING
AEBCOB -- : - 40.0 - -—— 0.02 : —-——— 41.34 : POWER BRAKE
AEBCO08 6V -— 10.0 : -— 0.02 : -—— 41,34 : CONTROLLER
AEBC09 - 2.0 83,0 : 0.01 0.05 : 199.40 19,92 : REVERSER
AEBC09 65 2.0 -— 0.01 -~z 199.40 ———— 2 CONTACTOR
AEBCO09 R2 : - 83.0 : -— 0.05 : -——— 19.92 : REVERSER
REBRC10 -- : 4.0 38.0 : 0.01 0.02 : 99,70 43,51 : SERIES
AEBRC10 4B : 1.0 - 0.00 -— ' 398.79 -——— COIL

8 e
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PR T TITY

GPN ucc
AEBC10 65
AEBC1ll --
AEBCl> &V
AEBCI1 FV
AREBCl]l HE
AEBDO1I —-
AEBDOl IF
AEBDOYl SN

AEBDOl 9C
AEBDO1 9D
AEBDO1 BV
AEBDO01 CF
AERDO1 HE
AERDOL PJ
AEBDO]1 RY
AEBDO1 RY
AEBDOl SHM
AEDOOD -~
AEDOOO 62
AEDOQO FT
AEDOO00 HE
AEDOOO HV
AEDOQO MR

TOTALS --
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RELIABILITY STATISTICS FOR FOUR QUARTER PERIOD

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

PATCO MILES

MAINTENANCE
ACTIONS
PATCO WMATA
3.0 38.0
-- 113.0
-- 96.0
-- 7.0
- 10.0
671.0 514.0
-— 28.0
1.0 -=
2.0 -
6.0 -—
-~ 281.0
2.0 --
1.0 --
2.0 --
15.0 -—
~-= 119.0
1,0 --
~-- 3.0
- 83.0
641.0 --
160.0 860.0
-= 17.0
~-- 5.0
-- 85.0
6.0 --
154.0 752.0
1254.0 6151.0

-
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3987948,
MAINTENANCE
RATE
PATCO WMATA
0.01 0.02
- 0.07
-- 0.06
- 0.00
- 0.01
1.68 0.21
-— 0.02
0,00 --
0.01 --
0.02 -
-- 0.17
0,01 --
0.00 -
0,01 --
0.04 -
-- 0,07
0.00 -
-- 0.00
- 0.05
1.61 -
0.40 0.52
- 0.01
- 0.00
-- 0.05
0.02 -~
0.39 0.46
3.14 3.72

e an e B sn ew

PR TINT)

WMATA MILES:

MMBMA
PATCO  WMATA
132,93 42,51

——— 14.63
-—— 17.22
————  236.21
-——- 165,35
0.59 3.22
— 59.05
398.79  ---~
199.40  -——
66.47 ———-
——- 5.88
199,40  ~--u
398.79  ----
199.40  --—-
26.59  ———o
——— 13.89
398,79 ----
--—= 551,16
———- 19.92
0.62 —---
2.49 1.92
—- 97.26
cw-=  330.70
———- 19.45
66.47 -——-
2.59 2,20
0.32 0.27
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16534803,
DESCRIPTION

GPN / UCC

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
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Data Extraction No. 4

Maintainability Statistics
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AEBOOO
AEBOOO
AEBOOO
AEBQOO
AEB00O
AEBOO0O
AEBBOO
AEBBOO
AEBBOO
AEBBOO
AEBBOO
AFBBROO
AERBOO
AEBBOOC
AEBBOO
AREBBOO
KREBROG
AEBBQO
AEBBOO
AEBBOO
AEBBO1
AEBBO1
AEBB(3
AEBEO3
AEBBO4
AEBBO4
AEBBRO4
AEBBO4
AEBBOS
AEBBOS
AEBBOS
AEBBOS
AEBBOS
AEBBOS
AREBBOS
AEBBOS
AEBBO6
AEBBO6
AEBBO7
AEBBO7Y
AEBBO8
AEBBOS
AEBBO9

HT

WE

u mE b b4

n b4 s

s ome b b4

LTI

MAINTAINABILITY STATISTICS FOR FOUR QUARTER PERIOQD
(INDICIES OF PRODUCTIVITY)
BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

PATCO MILES: 39879418, WMATA MILES: 16534803.
: : : LABOR HOUR : DESCRIPT ION
HOURS : LABOR RATE : MLHTR : REPAIR RATE
: : : {1/MLHTR} GPN / lCC

WMATA : PATCO WMATA : PATCO WMATA

PATCO WMATA

P N T}

-
PR DTy

2914.5 : --= 1.76 : —-—— 2.79 -———— 0.36 3 TRACTIVE EFFORT.CONTROLLR
51.6 : - 0.03 : —— 0.72 : ——— 1.40 : STRAINER
1926.5 : -= 1.17 ——— 2.34 -——— 0.43 : CONTROL
11.9 = - 0.03 ———— 1.44 ———— 0.69 : HARDWARE
890.3 : - 0.54 : ——— 7.68 : —— 0.13 REGULATOR
4,2 - 0,00 : -———— 1,40 : —_——— 0.71 : RESERVOIR
2181,8 : 2,15 1.32 : 4,42 5.11 = 0,23 0.20 : LOGIC AND LO-V CONTROL
-1 0,02 - : 1.80 —_———— 0,56 ——— H NOT DESIGMATED
39.5 : —- 0.02 —-——— 5.64 ¢ —_———— 0,18 : INDUC TOR
-~ 1 0.04 -— 1 16.00 ———— 1 0,06 _—— oz SUPPORT
67.6 = 0.01 0.04 1.67 3.76 : 0.60 0,27 : SWITCH
206.1 : - 0,12 = -——— 5.28 : _———— 0.19 : CRADLE
-—— 0.02 —-— 2.67 ———— 0.38 —_——— CONTACT
1673.0 : - 1.01 : —-———— 5.18 : -———— 0.19 : HARDWARE
6.3 : 1.64 0,00 : 4,17 1.26 : 0.24 0.79 : PANEL
138.8 : - 0.08 : ———— 5.34 : ———— 0.19 : PC BOARD (CARD)
- 0.28 - 5.38 ———— 2 0.19 -———— RELAY
49.0 : - 0.03 : ———— 6.13 —_——— 0.16 : RESISTOR
-— 0,13 -—— 13,25 —_——— 1 0.08 ———— SHUNT
1,5 : - 0.00 : ———— 1.50 : —-——— 0.67 : TRANSDUCTOR
-2 0,25 - : 2.46 -———— H 0,41 _——— : ANNUNCIATOR
-— 1 0.25 -—— 1 2.46 ———— % 0.41 ———— DETECTOR
-— 1 0.01 -— H 0.80 -——— H 1.25 -——— 1 CIRCUIT PROTECTION
-— 3 0.01 -— 1 0.80 ———— 3 1.25 -—— PC BOARD (CARD)
251.7 0.02 0.15 : 2.25 2.29 : 0.44 0.44 : ELECTROMOTIVE BRAKING CONTROL
-—— 0.02 -— 2.00 _—— 0,50 —_——— SWITCH
233.0 0.01 0.14 : 3.00 2.20 0,33 0.45 : PC BOARD (CARD)
18,7 : - 0.01 : —— 4.68 : —_—— 0,21 : RELAY
-— % 1.03 -— : 5.69 -——— : 0.18 ———— : PERFORMANCE MODIFICATION
-3 0.05 -— 3 9.00 —_———— 0.11 -——— 3 HOSE
-— : 0.20 -— = 4.59 -———— 0,22 _—— 2 PANEL
-— 0.38 -— H 4,133 _——— H 0,23 —_——— H PC BOARD {CARD)
-—- 0.15 - % 15.25 ———— 0.07 ———— RACK
-— 0.02 - 4.00 ———— 0.25 ———— RELAY
-~ 0.05 -— oz 6.67 -———— oz 0.15 ———- TRANSDUCER
. 0.18 - 1 8.11 ——— 2 0,12 -———— WHEEL
149.9 : - 0.09 : ———— 3.26 ¢ -——— 0.31 : DECODE/ENCODE
149.9 : - 0.09 : _—— 3.26 ¢ _— 0.31 : PC BOARD (CARD)
2323.5 = 0.05 1.41 7.00 3.02 : 0.14 0.33 : POWER SUPPLY
2323.5 : 0.05 1.4 7.00 3.02 : 0.14 0.33 PC BOARD (CARD)
877.5 : - 0.53 : —_—— 3.54 : _— 0.28 : BUFFER/DRIVER/1S50LATION
877.5 @ -— 0.53 : ——— 3.54 : -———— 0.28 : PC BOARD ({CARD)

-— 0.07 -— 5.80 ———— 0.17 ~-—--— 3 SPERD/TACH

.
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MATNTAINABILITY STATISTICS FOR FOUR QUARTER PERIOD
(INDICIES OF PRODUCTIVITY)
BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

PATCO MILES: 3987948, WMATA MILES: 16534803,

ar an te

ITEET)

ke e e e PPN

H H H H LABOR HOUR DESCRIFTION
H LABOR HOURS : LABOR RATE : MLHTR : REPAIR RATE
GPN L1109 S H : H {1 /MLHTR) : GPN / UCC
H PATCO WMATA H PATCO WMATA PATCO WHMATA : PATCO WMATA :
AEBBO9 PJ 29,0 —-— 0.07 -— 5.80 ———— 0.17 ———— 2 PC BOARD (CARD)
AEBB10 -- 27.0 1925.1 0.07 1.16 : 3.38 4.26 : 0.30 0.23 : ACCELERATION CONTROL
AEBB1O PJ 27.0 1313.4 ; 0,07 0.79 3.38 4.38 : ¢.30 0.23 : PC BOARD (CARD}
AEBB1O RO : - 546,22 ; -— 0.33 : —_——— 3.79 : ——— 0.26 : RELAY
AEBB10 TY : - 65.5 ¢ - 0.04 : ———— B8.19 : ——— 0.12 : TRANSFORMER
AREBCOO0 -- : 112.0 4729.7 : 0.28 2.86 : 3.11 .82 ¢ 0.32 0.26 :; HIGH VOLTAGE SWITCH GEAR
AREBCO0 1J : 17.0 -—- z 0.04 - 2 3.40 -——— 0.29 -——-— 3 TNTERLOCK
AEBCOQ 5R : - 3.2 : - 0.00 : —_———— 1.60 : —— 0.63 SWITCH
AEBCO0 6N - 0.4 : -— 0,00 : -—— 0.20 : —_——— 5.00 = CONNECTOR
AEBCO0 6R : 16,0 —-—t 0.04 -— H 1.78 —_——— 0.56 -——— : CONTACT
AEBCO0 65 : 78.0 212.0 = 0,20 0.13 : 3,71 3.21 0.27 0.31 CONTACTOR
AEBRCO00 60U : - 4462.4 : —— 2.70 : ———- 3.95 : -—— 0,25 CONTROL
AEBCOO0 B2 : -— 7.8 : - 0.00 : —_—— 2.60 = ———— 0.38 : BOX
AEBC00 HP : 1.0 - 3 0.00 -— 3 1.00 -——— 1 1.00 ———— 1 HANDLE
AEBC00 HE : -— 43.9 : -— 0.03 : ———— 1.29 : ——— 0,77 HARDWARE
AEBCO0l -- : 37.0 - 0.09 - 2.06 ———— s 0,49 ~--- : BRAKE
AEBC01 4B : 3.0 -— 0.01 - 2 3.00 ———— 0.33 ———— CcoiL
AEBCOl1 &R : 4.0 -— 0.01 -— 0.80 ———— H 1.25 ———— : CONTACT
AEBRCO1 65 30.0 -— 0.08 -— H 2.50 -——— H 0.40 —_—— H CONTACTOR
AEBC0O2 -~ : 43,0 288,7 : 0.11 0.17 = 4.78 4,01 : 0,21 0.25 : FIELD
AEBCO02 1J : 3.0 -— 7 0.01 - H 3.00 ————— H 0.33 —_—— : INTERLOCK
AERC02 65 ; 36.0 261.9 : 0,09 0.16 : 5.14 4,09 : 0.19 0.24 : CONTACTOR
AEBCO02 MM : 4.0 - 0.01 -— 4,00 ———— 0.25% ———— 2 MODULE
AEBC(02 RY : - 26.8 : -- 0.02 : -——— 3.35 ——— 0.30 : RESISTOR
AEBC0O3 -—-- : 1.0 -—— 1 0.00 [ 1,00 ———— 1.00 -——— : GROUND
AEBCO3 bS : 1.0 - : 0,00 - : 1.00 —-_——— H 1.00 —_———— H CONTACTOR
ARERC04 -~ 27.0 309.3 : 0,07 0.19 : 2.70 3.19 : 0.37 0.31 : LINE
AERC04 6R : 4.0 - 0,01 -— 2.00 ———— 0.50 -——— oz CONTACT
REBCO04 65 : 19.0 171.7 : 0,05 0,10 : 2.71 3.82 : 0.37 0.26 : CONTACTOR
AEBC(04 AT : 4.0 —-—— 1 0.01 - 1 4,00 -—— H 0.25 -——— ARM
AEBC04 RO : —— 137.6 : - 0.08 : -——— 2.65% @ - 0.38 : RELAY
AEBCO0? - = 39.0 -— 1 0.10 - 3.55 _———— 0.28 --~— t PARALLEL
AEBCO7 4B : 8.0 -1 0,02 -— 8,00 —-———— 2 0.13 ———— 1 COIL
AERCO7 &R : 2.0 - 0.01 - & 2.00 ———— 2 0.50 ———— 3 CONTACT
AEBC07 6§ : 21,0 -— I 0.05 -— 2.63 ———- H 0.38 —_———— 1 CONTACTOR
AEBRBCOD7? 57 8.0 -—— ¢ n.02 -— 8.00 - H 0.13 - H SPRING
AEBRCOB -- : - 178.4 « - 0.11 : -———— 4.46 : -———— 0.22 : POWER BRAKE
AEBCO0B 6V : - 178.4 - - 0.11 : ——— 4.46 : —-——— 0.22 : CONTROLLER
AEBC09 -~ : 4.0 412.9 : 0.01 0.25 : 2.00 4.97 : 0.50 0,20 : REVERSER
AEBCO09 65 : 4 - 3 0.01 -— H 2.00 ——— H D.50 ———— : CONTACTOR
APRC09 R2 : - 412.9 : -~ 0.25 : -—— 4,97 : ———— 0,20 : REVERSER
AEBCl0 ~- 12.0 220.7 0.03 0.13 : 3.00 5.81 : 0.33 0.17 : SERIES
AEBC10 4B : 1.0 -1 0.00 - : 1.00 —_———— H 1.00 ———— H COIT,
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MAINTAINABILITY STATISTICS FOR FOUR QUARTER PERIOD
(INDICIES OF PRODUCTIVITY)
BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

PATCO MILES: 3987948, WMATA MILES: 16534803,
H H H H H LABOR HOUR : DESCRIPTION
H H LABOR HOURS : LABOR RATE H MLHTR H REPAIR RATE :
: GPN ucc H H : {1/MLHTR} H GPN / UCC
H PATCO WMATA H PATCO WMATA : PATCO WMATA H PATCp WMATA
: AEBCIO0 65 11.0 220.7 0.03 0.13 3.67 5.81 : 0,27 0.17 : CONTACTOR
t AEBCll -~ : -— 67B.6 : - 0.41 : ———— 6.01 : —_—— 0.17 : CIRCUIT PROTECTION
: AEBCIl1 ay —- 647.3 : - 0.39 : —-———— 6.74 ¢ ———— 0.15 : CONTROLLER
: AEBCll FvV : —- 20,3 : -— 0.01 : -—— 2,90 : ——— 0.34 : FUSE
: AEBCI11 HE : - 11,0 — 0.01 : —_——— 1.10 : —-——— 0,91 : HARDWARE
: AERDOlL -- : 3830.5 2872.3 : 9,61 1.74 : 5.71 5.59 : 0.18 0.18 : CAM
: AEBDO1l 1F : - 130.8 : - 0.08 : ———— 4.67 3 -_— 0.21 : INSULATOR
: AEBDOLl SN : 16.0 -— ¢ 0.04 -— 16,00 ———— 0.06 ——— 3 SUPPORT
: AEBDO1l SR : 30.0 -— 3 0.08 -— 15,00 ———— 0.07 ———— SWITCH
: AEBDOl 6R : 28.0 - 0.07 ~— 4.67 ———— 0.21 ——— CONTACT
: AEBDO1 37 - 1403.9 -— 0.85 ~——— 5.00 -———— 0.20 : CONTROLLER
r AEBDOYl 9C : 14,0 -- 0,04 -— = 7.00 —_——— 0.14 ——— GEAR
: AEBDOL 9D : - -—— ¢ - -— 3 -~ —— : —_—— -—— H GEARBOX
: AEBDOl RV : 17.0 .- 0.04 -— .50 ———— 0.12 —_——— BLOCK
: AEBDO1l CF : 108.0 -— 0.27 -—— = 7.20 ———-— 0.14 ~——— ot CAM SWITCH
: AEBDOl HE : - 787.9 : - 0.48 : ————— 6.62 : —_——— 0.15 : HARDWARE
t AEBRDO1 P.J : 22,0 -3 0.06 -— H 22,00 -———— H 0.05 —-—— : FC BOARD (CARD)
: AEBDOL RY : -— 16,2 : —— 0.01 : _—— 5.40 ¢ ———— 0.19 : ROD
: AERDOl RY : - 533,5 : - 0,32 : -——— 6,43 : —— 0.16 : RESISTOR
: AEBDOl 5SM : 3595.5 -— 1 5.02 -— oz 5.61 ——— H 0,18 ———— H SHAFT
t AEDOOO -- : 1865.5 1443,7 : 4,68 2,08 : 11.66 4.00 : 0.09 0.25 : TRACTION MOTOR ASSY
AEDOOO 62 : - 35.0 = - 0.02 : ———— 2.06 ¢ -——— 0.49 : COUPL I NG
AEDOOO FT : - 21.2 -= 0.0l : ——— 4.24 : —_——— 0,24 FRAME
: AEDOOO HE : - 218.4 : - 0.13 : B 2.57 : -——— 0.39 : HARDWARE
t AEDOOO HV : 113.0 -— 3 0.28 -—— 18.83 -—— 0.05 ———— HUBR
: AEROOO MR : 1752.5 3169.1 - 4,39 1.92 : 11,38 4.21 : 0.09 0.24 : MOTOR

TOTALS -- : 7429,5 23758.3 : 18.63 14,37 : 5.92 3j.86 : 0.17 0.26 ¢ * * » & & & & & 4 4

.
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APPENDIX E

Data Extraction No. 5

Traction Motor Assembly By Defect Code

E-1/E-2






MAINTAINABILITY HIGH-DRIVER BY DEFECT CODE

TRACTION MOTDR ASSEMBLY
(AEDOOD)

BASED ON 10,000 MILES OF REVEMNUE SERVICE OPERATION

H MATNTEMANCE : MAINTENANCE : H H :

GPN Ucc D-CODE ¢ ACTIONS : RATE : LABOR HOURS H LABOR RATE H MLHTR H DESCRIPTION

PATCO WMATA : PATCO WMATA : PATCO WMATA : PATCO WMATA : PATCO WMATA : GPN,UCC,D-CODE :
AEDOOD -— ———= 162.0 1079.0 : 0,4 0.7 : 1865.5 3443.7 : 1.7 2.1 11,5 3,2 : TRACTION MOTOR ASSY
AEDOOO 62 —_——— - 18.0 : -- 0.0 3 - 35,0 - 0.0 : ———— 1.9 COUPLING
AEDOOO 62 DM13 - 2.0 2 -= 0.0 : -— 4.0 : - 0.0 : —_——— 2.0 BROKEN/SHEARED
AEDODOQ 62 DM23 : - 1,0 @ - 0.0 : - 3.0 = - 0.0 : _———— 3.0 : DIRTY
AEDOOO 62 nMSR - 1.0 : - 0.0 : -— 1.0 ¢ - 0,0 ¢ --~~ 1.0 : WORN
AEDOOO 62 DN33 : -— S.0 : - 0.0 : —-— 12,5 ¢ - 0.0 : —_——— 2.5 3 NGO DEFECT, SCHED ™MOD H
REDOQOO 62 pzle - 3.0 : - 0,0 : - 14.5 : - 0.0 : —_——— 1.6 : REM FOR OTHER MAINT A :
AREDOOO FT ———— 2 - 5.0 : - 0.0 : -— 21.2 - 0.0 : ——— 4.2 : FRAME :
AEDQOO0 FT nn2g - 1.0 : -- 0.0 : - 0.5 : - 0.0 : -——— 0.5 : LEAKING H
AEDOOO FT DE&7 e 1.0 - 0.0 -— 15,0 : - 0.0 : —_——— 19.0 : INCORRECT CURRENT H
AEDOQ0 FT DE73 - 1.0 : - 0,0 : -- 3.0 : -- 0.0 = -——-- 3.0 : SHORTED :
AEDOOO FT DS26 H - 1.0 : - 0.0 : - 0.2 H - 0.0 : -—— 0.2 : FAILS TO OPERATE :
AERO0QO FT DZ19 : -- 1.0 - 0.0 - 2.5 : -= 0.0 3 -——— 2.5 REM FOR OTHFR MAINT A
AEDDOO HE -———— - 90.0 : - 0.1 : - 218.4 : -— 0.1 1 ——-- 2.4 : HARDWARE
AEDOOO HE DD28 -- 4,0 ¢ - 0.0 : - 2.2 -— 0.0 ¢+ ——-- 0.5 : LEAKING
AEDQO0O HE DDZA - 1.0 : -- 0.0 : -— 0,3 : - 0.0 ¢+ -—-—- 0.3 : PUNC TURED
AEDOQODO HE DDz -— 1.0 - 0.0 : - 4.0 : -- 0.0 + —--- 4.0 : TORM
AEDOOO HE nNE21 : - 1.0 : - 0.0 : -— 0.3 : - 0.0 : - 0.3 : BURNED,CONTACT H
ABDOOO HE NDEZ2A @ - 6.0 - 0.0 : -— 18.5 ¢ -— 0.0 ¢+ —-—- 3.1 FLASHED/ARCING H
AEDO0OO HE DE46 H -— 1.0 : -— 2.0 = - 7.5 : - 0.0 : -——— 7.5 ¢ OUT OF ROUNID :
AEDOQOD HE DE48 - 1.0 : - 0,0 : - 10.5 -— 0.0 : —-——— 10.5 : OVERLOADED MOTOR
AEDOOO HZ BES1 H -= 1.0 : -— 0.0 = -— 1.0 - 0.0 : -——— 1,0 ¢ BLOWN FUSE
AEDOOO HE DES4 - 6,0 : - 0.0 : -- 18.7 = -- 0,0 @ ~--- 3.1 OPEN CIRCUIT :
AEDOOO HE DE6S - — - 1,0 : - 0,0 : - 0.5 : -— 0.0 : -———— 0.5 ¢ TNCORRECT SIGHAL T
AEDQOO HE DE71 @ - 1.0 : -— 0.0 : - 2.5 ¢ - 0.0 : ———— 2.5 ¢ CHANGE OF VALUE H
AEDOOO HE DE73 - 1.0 : -— 0.0 : - 1,0 @ e 0.0 + -—--—- 1.0 : SHORTED :
AFDOO0O JE DM13 H - 17,0 - 0.0 : -- 56.1 : —— 0.0 —-———— 3.3 BROKEN/SHEARED :
AEDRQOD HE DM14 : - 3.0 ¢ - 0.0 : - 3.0 ¢ -— 0.0 : - 1.0 : CRACKED :
AEDQOO HE nM23 : -- 1.0 ¢ - 0.0 - 0.2 : - 0.0 : —-———- 0.2 : DIRTY H
AEDOOO HE DM32 H - 1.0 : - 0.0 = - 3,0 : - 0.0 : —_———— 3.0 : DEFECTIVE BEARING
AEDOOO HE DM 3A H —= 1.0 : -= 0.0 : -— 16.0 = -— 0.0 : —_———— 16.0 : ROUGH /SCORED
AEROOD HE DM41 H - 1.0 ¢ -— 0,0 = —— 1.0 : -- 0.0 : - 1.0 : BENT,/BUCKLED/DENTED
AEDQOD0 HE DM53 @ - 1,0 : -— 0.0 : -— 1.6 = -- 0,0 : — e 0.5 : LOOSE
AEDQOO HE nM5% : - 15.0 : -— 0.0 3 -- 7.9 : - 0.0 : ———— D.5 : LOST/MISSING
AEDQGOO HE DM59 H -= 2.0 : - 0.0 3 -— 2.0 : - 0.0 : = 1.0 = WORN HOLES/QVERSIZED
AEDOOO HE DM5B : - 4.0 : - 0.0 -- 8.5 : ~— 0.0 -———— 2.1 ¢ WORN
AEDOOO HE DM 5C : - 1.0 : - 0.0 : - 1.0 ¢ - 0.0 —_——— 1.0 : WORN BEYOHND LIMITS
AED00O HE DM72 : -— 5.0 : -— 0.0 : - 14,2 - 0.0 —_———— 6.8 ¢ BURNED
AED00O0 HE  DN12 -- 1.d - 9.0 - -— 2 - -— - _— N0 DEFECT NOTED
AEDOOD HE nN32 H -— 1.0 = - 0,0 = -~ 3.3 - 0.0 : -——- 0.8 : NO DEFECT, PROG MAILHT
AEDOOO HE DN313 H - 1.0 : -— 0.0 : - 2.0 : - 0.0 : e 2.0 : NO DEFECT, SCHED MOD H
AEDRQOQ HE DY19 : -= 3.0 : -- 0.0 : -- 9.5 -— 0.0 = —-_——— 3,2 ¢ REM FOR OTHER MAINT A
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GPN

AEDOOO
AEDOOD
AEDOOO
ARDOOO
AEDQOD
AEDOQOO
AEDOOQD
AEDQOO
AEDOOO
AEDOOD
AEDOOO
AEDOOD
AEDONO
AEDOOO
AEDOOO
AEDQOOO
AEDOOO
AEDOOD
AEDOOQ
AEDQOO
AEDQOO
AEDODO
AEDQGOO
AEDOOD
AEDDOOD
AREDODOD
AEDQOD
ARENGO0
AENOOO
AEDOOD
AEDDOO
AEDDOO
AEDODO
ABDQ00
AEDQODOD
ARL0O0
AREDOOQD
AEO00
AEDDOO
AEDOOQ
ARDONQO
ARDOOO

[ Iy

MR

D-ZODE

DM 30
HM39
DM 3A
DM4 1
DM44
DM5]
D453
455

MAINTAINABILTTY HWIGH-DRIVER BY DEFECT <ODEK

TRACTION MAOTOR ASSEMBLY
{AENDOO)

BASED ON 10,000 MILES OF REVENUE SERVIUE DPEHAT

MAITNTENANCE MAINTENANCE H H
ACTTONS : RATE : LABOR HOURS H LARGR RATE H
PATIO  WMATH : PATCO  WMATA PATCO  WMATA : PATCO  AMATH
- 2.0 = -- 0.0 : -— 2.1 -= 0.0 ¢
6.0 -— 0.0 -- ¢+ 113.0 -- 1 0.3 -1
5.0 - 0.0 -— 105.0 -— 3 0.3 -—
1.0 -— 1 0.0 - 3 4.0 -t 0.0 -—
156.0 266,.0 a.4 0.6 : 1752.5 13169.1 : 4.4 1.9 =
-- 1.0 = -— 0.0 -- 2.0 : —— 0,0 :
- 2.0 ¢ . n.o : - 4.0 -— 0.0 :
-— 1.0 - 0.0 = - 0.5 - 0.0 :
1.0 - 0,0 - 6.0 —— H 0.0 - :
- - 3.0 : -- 0.0 : -— 10,2 : - 0.0
- 1.0 : -— .0 -- 0.2 : —= 0.0 :
- 1.0 : - 0.0 : -— 7.1 : - 0.0 :
- 2.0 : -- 0.0 : - 5.5 : -— 0.0 :
22.0 34,0 0.1 0.1 527.0 409,1 : 1.3 0,2 :
-— 5.0 : - 0.0 : - 15.0 = -— 0.0 :
7.0 - 0.0 -- 1 171.0 -— 0.4 -—
1.0 -— 0.0 - i 1.0 -— 1 0.0 --
16.0 1.0 : 0.0 0.0 : 25.0 5.0 : 0.1 0.0 :
- 16.0 = -— 0.0 : - 40,3 -- 0,0 :
- 10.0 ¢ -- 0.0 = - 26,9 : - 0,0 :
-= 1.0 : - 0.0 : - 13.0 : -— 0.0 :
-— 212,0 : - 0.1 : -- 950.5 - 0.5 :
- 25.0 @ - 0.0 : - 931.8 : - 0.1 =
- 2.0 = -- 0.0 : - 1.5 : - 0.0 =
- 1.0 - - 0.0 : -- 4.0 - 0.0 ;
-- 5.0 : -- 0.0 : - 16.7 : -— 0.0 @
- 1.0 : - 0,0 -— 3.3 ¢ -— 0.0 :
2.0 8.0 = 0.0 Q0.0 16.0 54.5 0.0 0.0
- 25.0 - - .0 : - B0.3 : - 0.0
2.0 14.0 : 0.0 0.0 : 23,0 15,3 0.1 0.0 :
- 6.0 : - 0.0 -— 9.5 : -- 0.0 :
2.0 4,0 : 0.0 0.0 : 8.0 18.0 : 0.0 0.0 :
3.0 10,0 : 0.0 0.0 - 56.0 2.2 = 0.1 0.0 :
- 2.0 ¢ - 0.0 : - 6.0 : -— 0.0 :
- 9.0 - 0.0 : - 31.2 : -~ 0,0 :
1.0 - 0.0 -— 3.0 -— 1 0.0 —-= 1
-- 2.0 ¢ - 0,0 : 5.6 ¢ - 0.0 :
- 1.0 : - 0.0 - 2.0 - 0.0 :
4.0 2,0 : 0.0 0.0 : 40,0 6.0 1 0.1 0.0 :
- 17,0 : -= 0.0 : -- 14.3 - 0.0 :
- 6.0 = - .0 -- L4.7 —-- 0.0
- 4.0 = - .0 : -- 1.5 : -- 0.0

o8

MLHTR
PATCO  WMATA
-—— 1.0
19.8 —-——=
21.0 —-———-
8.0 ———-
11.2 3.3
- 2.0
-——— 2.0
- 9.5
6.0 -——-
- === 3.4
———— 0.2
- 1.8
——— 2.8
24.0 4.9
e 3.0
24.4 ————
1.0 -———
1.6 5.0
——— 2.5
- 2,7
- 13.0
_—— 4.0
——- 3.8
-—— 0.8
——-- 4.0
———- 3.3
———- 1.3
B.0 6.8
-— - 3.2
11.5 2,5
—-——— 1.6
4.0 4.5
18.7 2.7
- 3.0
-——— 3.5
3.0 -
-——- 2.8
—_———— 2.0
14.0 3.0
—-——— 2.6
- 2.5
——— 0.4

e wE ks wa

DBESTRIPT LON

GPN,UCC, D-CONE

IMPROPER AIMIUSTHENT

HOR

WORN
HNOT DESIGHNATED

MOTOR

MOISTURE PRESENT
FROZEN

PITTED

CuT

DESTROYED

FORETGN OBJECT DAMAGE
LEAKING

LONSE CONNECTION
FLASHED/ARCING
INSULLATION BREAKDIWN
MISC ELECT TROUBLE
TRIPPED

TRIPPED CKT BREAKER
DAMAGED ARMATURE
DAMMAGED COMMUTATOR
LOW MICA

QUT QF ROUNR
OVERLOADED MOTOR
WOHRN BRUSHES

BLOWN FUSE

OPEN CIRCUIT

CHANGE OF VALUE
GRAOUNDED

SHORTED
BROKEN/SHEARED
CRACKED

NIRTY

DEFECTIVE BREAR[HNG
DELAMINATED
DETERIORATRED

PULLED APART

ROUGH /SCORED
BENT/BUCKLED/DENTRD
OUT OF BAL/TOT
CHIPPEL/PEELING
LOOSE

LOST/MISSING
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TR T T

AEDOOD
AEDOOD
AED QOO
REDQOD
REDQOD
AEDQOO
AED000
AEOQOD
AKD 00D
AEDQOO
AEDOOD
AEDODD
ABDODN
ABOO0D
AENOO0
AEDOOD
REDQOD
AEDOQO
AEDOODO
AEDODQ
AED QDO
AEDOQOQ
ABND)
AED000
AEDODOOD
REDOOD
REDNOQD

nce

MR

MR
MR
AR
MR
MR
MR
MR

D~-CONE

TR

a8 as st an

T

MATINTENANCE
ACTTQONS

PATCO WMATA

2,0 -
J.n 4.0
-- 4.0
- 4.0
-- 3.0
- 2,0
-= 1.0
- 1.0
41,0 -=
1.0 243.0
45.0
-- 2.0
- 1.0
L.n 17.0
5.0 -
-- 6.0
- 32.0
2.0 -
-- 1.0
- 1.0
3.0 --
- 2.0
1.0 -—
-= 2.0
j.o --
-- 2.0
11.0 6.0

P TR TN
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MAINTAINABILITY HIGH-DRIVER RBY DEFECT CODLE

TRACTION MOTOR ASSEMBLY
(AELDOD)

BASED ON 10,000

MATINTENA
RATE

PATCO WM

0,0
0.0

0.0

0.0

0.0

0.0

0.1

NCE

ATA

COoOoOoOQoQ |
[ . .- .
OO0 oOQ

.

QOO o
-
200 oK

[
[ Jer]

Do Q@9
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MILES OF REVENUE

LABOR HOURS

PATCO

9.0
65.0

12.0

2.0

10.0

331.0

70.0

5813.5

WMATA

12.°
17.
5.
5.
2.
1.
0.
627.5
203.8
2.5
3.0
81.3
26.0
100.9
2.0
5.0

132.8

8.5

3.0
28.0

HOoOOW o\

am ke e om

SERJICE

LARBOR

OPERATION

RATE
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OO | QD000

— OO = b

0.0
2.0

MLHTR

PATCO  wWMATA

1.5
21.7

1.6
15.0
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1.0

3.3
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18,4
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DESCRIPT[ON

GPN, UCC, D-CONE
MIGSSING MINOR HDARE
WORN
JAM/BINDING/LOCKRD
RURNED
HOT /0 JERHEATED
FAILURE, CANNOT O0P
NO DEFECT NOTED
NO DEFECT, OPK& ERROR
NO DEFECT,COMP REM
NO DEFECT, PROG MAINT
NO DEFECT, SCHRED MO9
LOW LUBRICANT
ERRATIC OPIRACT)I DA
NOTSY
DEAD TAR
FAILS TO OPERATE
FAILURE, I[NTERNAL
NO DYNAMIC DBRAKZ
NO GO INNDICATION
ERROR, DISPLAY RAADNOY
SLOW ACCELRRATION
REM FOR OTHER MALNT A
DEFECTI 78, COHPLER
FAILS DIAGNOSTIC TRST
MISCELLANEDQUS NEFECTS
IMPROPER SPACING/CLEA
NOT DESIGNATHD

.
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Traction Motor Assembly By Repair Code
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MATNTATNABII ITY HIGH~-DRIVER BY REPAIR CODF

TRACTION MOTOR ASSEMBIY
{GPN AEDOOQO}

BASED QN 10,000 MILES OF REVENUE SERVICE OPERATION

r MAINTENANCFE H MAINTENANCE

GEN JCC R-CODE : ACTIONS : RATE ;. 1AROR HOURS :  ABUR RATE M] HTR : DESCRIPTILON :
PATCO  WMATA : PATCQO  WMATA PATCO  WMATA : PATCO  WMATA : PATCLD  WMATA GPN,UCT , R=CODE

AEDDODO -- -z 1G2.0 1079,0 n.4 n.,7 : 1B865.5 3443.7 : 4.7 2.1 11.5 3.2 TRACTION MOTOR ASSY

ALDOOD 52 —--= .- 18.0 : - 0.0 : -- 3%.0 -- 0.0 ---- 1.9 - COUPL ING

AEDOOD 62 RBO1 H b 1.0 = - n.0 : -= 3.0 3 -= 0.0 - 3.0 : ADJUSTER

AEDO0O 62 RID7 - 2.0 - 0,0 -- 4.0 - a.0 ———- 2.0 TROURI F SHOOTING

AEDI0 £2 MNOD  : -- 4.0 : -- n.o -- 2.5 : - 0.0 R 2.1 REMOVED & REPYATED

AEDDOO 62 RND4 -- 1.0 - 0.0 -- 3,0 - 0.0 + ---—- 1.0 : REMOVED TO REPAIR ;

AEI00 62 RNOS5 -— 7.0 -- 0.0 - 13.5 -- 0.0 . 1.9 : MEPTACED :

AEDOOOD 62 RR1S - 1.0 : -- n.0 - 3.0 -- 0.0 _— 1.0 SERVICED :

AEDDOD FT ———- H - 5.0 : -— 0.9 - 21,2 -= D.0 - 1.2 FRAME

ARDDOG FT RIN2?2 - 1.0 - n.0 -- 0,2 -- 0,0 - D.?2 INGP & FOUND OK

AEDOO00 FT RNQ 3 : - 2.0 ¢ - n.,a -= 15.5 - 1.0 —_———— 7.8 REMOVED & REPIACED

AEDONG FT RNO4 : - 1.0 : -= 0.0 -- 2.5 - 0.0 : -—- 2.9 REMOVED TO REPATIR H

ATDOOD ET RR10 - 1.0 - .0 -- 1.9 -- D.0 B 1.0 : REMOVE/REPALR/ NI PLACE @

AEDODG HE R — 90,0 : - 0.1 : -= 218.4 - 0.1 .- 2.4 1 HARDWARE :

AFDOOO HE HROL : - 2.0 -- 0.0 -- 2.1 - - n,.n :+ ---- 1.0 : ADJUSTED

ARDOAD HE RCO3 H - 1.0 ¢ -= n,n -- - H - - H - - - H TOMPI ETED PREVIOHSIY

AEDODO HE RIND2 - 1n.0 - 0.0 : - 17.5 = - 0.0+ --— 1.8 INGP & FOUND UK

AEDNHOD HE RIOT - = 12,0 : -- 0.0 -- 13.3 - 0.0 @+ ---- 1.0 TROUB! E SHOOT | NG

ALDONO HE RMO 3 H - 37.0 -— 0.0 : - 87.9 : - - 0.1 : - 2.4 REMOVED & REPLACED

AEDDODD HE R¥N0O 4 : -= 2.0 : - n.n - 29.0 : - 0.0 : - 14.5 REMOVED TO REPAIR

AEDOON HE ANOS : - 15.0 - 0.0 - 27.6 -- 0.0 + -—--- 1.8 REPIACED :

AEDODD HE ANO9 H -- 6.0 : - - a.4 - = 22.7 - - 0,a0 : -— - 1.7 REPLACED MININ HDWRF B

AENNIO HE ARLO - 2.0 - - 0.0 : - - 1.7 -- 0.0 ;- 7.9 REMOVE/REPAIR/REPH ACE

AEDDAD HE HS06G e - 1.0 - 0.0 - - 16,0 : -- 0.0 - 16,0 = MACHINED

AEDDAD HE [ ] H - 1.0 @ - 1.0 = -- 1.0 : - 0.0 s —-———— 1.0 NOT DESIGNATED

AEDODD HV —_——— 6.0 -— 0.0 -- 113.0 -— 0.3 — ¢ 18.8 -———- nus

AEZDI0O HV RNO3 2.0 - n.0 -— i 24.0 - .1 -- 1 12.0 o REMOVED & RFPLACED

AEDOQO HY RR28 H 1.0 - - H .0 - H (6,0 -- H 0.2 - : 22.0 -——-- X DISASSEMBI E/BREAKDOWN =

AEDOND HY [ v 1.0 -— 0.0 - 23,0 - n.1 -— : 23,0 - NOT DESIGNATED :

AEDOOO MR ———— i 155.0 I66.0 0.4 n.6 t752.5 31691 3.4 1.9 1h.2 3.3 MOTOR :

AEDOOO MR RBOL : e 0.0 - 3.0 -= 35.0 -- 0.0 + ---- 3.5 ¢ ADJUSTED

AEDONO MR R703 H - 2.0 1 -- 0.0 -— .5 = - 0.0 : - .3 : COMPLETED PREVIOUST Y

AEDOOD MR RI0AH H 1.0 ---- n.n -- n.0n - - : n.0 - - H > N - DEFERRED RFPAIR

AFDINN M 1Y H —-= 4.0 -- 0.0 -- 1.0 = - - a.0 - 2.5 : SCRADRDPED

AEDDODO MR RED 2 H —-= 2.0 - - n.n - 4.0 = - - 0.0 = - - 2.0 ¢ MODIF1ED

AEDOI0 MR REDS H 1.0 - n.0 -- 22.0 - : 0.1 -- 2.0 .- - REBULIIT

AEDOD0 MR RINZ jz.N 246.0 0.1 0.1 50.0 79% .8 n.1 0.5 1.4 1.7 INSEe & FOUND OK

AEDONBD MR RINDS 43,0 -- 0.1 - - 74,0 R 0.2 -- 1.7 - TESTED :

AEDOD0 MR RIOA 2.0 - - n.n - - 53.0 - - n.1 - - 29,0 - TRACK TLEST :

ARDION MR RI07 H 4.0 121.10 n.n n.1 26,0 R23.7 n.1 H.4 5.5 1.1 TROURLE SHAOT1NG H

AKEDOOO MR 41N 3 M Y] 152,01 .1 0,1 1ARGLS 34,4 3.2 n,4 : 23.8 4.2 = REMOVED & REPtACED

AEDOND MR ith0 4 1.0 141.9 0,0 7.1 33.0 2IR.4 n.,1 n.,2 33,0 2.0 REMOVED TO REPALIR

ALDOND MR HN0S 2.0 125 1 .0 n.i 25.0 29R.7 n.1 n,?2 12.5 7.4 RETIACED



H MAINTENANCE : MATINTENANCE H H
UCC  R-CODE ACTTONS : RATE :  LABOR HOURS i 1ABOR RATF : Ml HTR

H PATCO  WMATA : PATCO WMATA PATCO WMATA : PATCO WMATA : PATCO WMATA
MR RNDO 2.0 26,0 0.0 0.0 9.0 150.1 : 0.0 0.1 : 4.5 5.8
MR RRO1 : 3.0 - : 0.0 - 39.0 - : 0.1 -— 13.0 ==
MR RRO3 : 5.0 —— : 0.0 - H 0.0 -— 3 n.2 -— : 16,0 -————
MR RRID - 5.0 : - 0.0 : - 1.5 - 0.0 1 ~--- 5.3 :
MR  RR1B - 17.0 -- a.0 - 54,7 - 0.0 1 —--- 3.2
MR RR24 1.0 - a.0 -— 1.0 - 0.0 -— 1.0 -—---
MR RR26 1.0 - 0.0 -—— 4.0 - 0.0 -— a.0 -
MR Rs02 2.0 —~ 0,0 -— 3.0 -— 0.0 - a.0 -
MR R306 - 43,0 - n.o : - 247.8 -- 0.1 : -- 5.8 !

AEDOJD
AEDOOD
AEDNDOD
AEDJI0Q
AEDOOG
AEDODO
AEDO0O
AEDQOO
AEDJIGN

MATNTATINABI] ITY HIGH-DRIVER BY REPAIR CODE

TRACTION MOTOR ASSEMBL Y
(GPN AEDOODN)

BASED ON 10,000 MILES OF REVENUE SERVICE OGPERATION

DESCRIPTION

GEN,UCC,R-CNDE
REPIACED M[NOR HDARF
CONNECTED
DISCONNECTED
REMOVE /REPALR/REPI ACE
SERVICED
TEGT & REPAIR
WE1DED
CLEANED
MACHINED



APPENDIX G

Data Extraction No. 7

Power Regulator By Defect Code

G-1/G-2
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DE 2C
DM13
DM14
DM15
DM23
DM53
DM 75
DN32

DE 2N
DE 2N
DM 42
DE 2P
DET2
DZ 42
DC23
DD28
DE14
DE21
DE29
DE2A
DE 2C
DE2E
DE2L
DE4B
DES4
DE67
DE&F
DE73
DE74
DM13
DM14
DM23
DM 24
DM38
DM3C
DM43

MAINTENANCE

ACTIONS
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-— 3o, o0
- 1.0
- 2.0
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- 1.0
-- 1.0
-— 1.0
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1.0 --
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CAM

DESCRIPTION

GPN,UCC,D-CODR

INSULATOR

INTERLOCK MALFUNCTION
BROKEN,/SHEARED

CRACKED
CRACKS,
DIRTY
LOOSE

HOT/OVERHEATED
PROG MAINT

NO DEFECT,

SUPPORT

DEFBECTIVE SWITCH

SWITCH

DEFECTIVE SWITCH
CRUSHED/CRIMPED

CONTACT

DEFECTIVE CONTACT TIP

GROUNDED

IMPROPER ADJUSTMENT

CONTROLLER

PITTED
LEAKING

LOOSE CONNECTION
BURNED CONTACT

DIRTY CONTACTS
FLASHED/BRCING
INTERLOCK MALFUNCTION
RELAY COIL MALFUNCTIO
TRIPPED CKT BREAKER
OVERLOADED MOTOR

OPEN CIRCUIT

INCORRECT CURRENT

LOW VOLTAGE
SHORTED

WELDED CONTACT
BROKEN/SHEARED

CRACKED
DIRTY

STICKY /GUMMY
DETERIORATED
STRIPPED

DEFORMED/DISTORTEOD

THERMAL

LT T

[TEETERT
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AEBDO1
AEBDO]
AEBDO1
AEBDO1
AEBDO1
AEBDO1
AEBDO1
AEBDO1
AEBDO1
AEBDO!
AEBDO1
AEBDO1
AEBDO1
AEBDO1
AEBDO1
AEBDO1
AEBDO1
AFBDO1
AEBDO1
AEBDO1
AERDO
AEBDO1
AEBDO1
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AEBDO1
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(GPN AEBDO01)

LABOR HOURS

PATCO WHMATA

8.0
37.8
30.0
15.5
19.9
24.1

157.0
29.0

1,0
26.6
10.0
11.0
80.1
11.5
13.3

116.3
12.0

1.0

2.0
24,9
53.3
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BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION
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DESCRIPTION

GPN, UCC,

D-CODE

CHIPPED/PEELING

LOOSE

LOST/MISSING

WORN

JAM/BINDING/LOCKED

STICKING
BURNED

HOT/OVERHEATED

FAILURE,

NO DEFECT,

DRY

CANNOT DUP

LOW LUBRICANT
ERRATIC OPERATION
INTERMITTENT OPER

FAILS TO
FAILURE,
OPEN,
OPERATE,

OPERATE
INTERNAL

WILL NOT

WILL NOT

HIGH TEMPERATURE

SLUGGISH
IMPROPER

INCORRECTLY ASSEMBLED

ADJUSTMENT

NOT DESIGNATED

GEAR
LOOSE
GEARBOX

NO DEFECT,

BLOCK
LOOSE
DEAD CAR

CAM SWITCH

SCHED MOD

FLASHED/ARCING
DEFECTIVE SWITCH

DEFECTIVE CONTACT TIP

BROKEN /SHEARFED
JAM/BINDING/LOCKED
DEFECTIVE INTERLOCK
INTERMITTENT OPER

OPERATE,

WILL NOT

NOT DESIGHNATED

HARDWARE
MOISTURE

PRESENT

PROG MAINT
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PATCO MAINTENANCE HIGH-DRIVER BY DEFECT CODE

POWER REGULATOR - CAM
(GPN AEBDOL)

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

: MAINTENANCE : MAINTENANCE : H : H
GPHN vCC D-CODE : ACTIQONS : RATE :  LABOR HOURS : LABOR RATE : MLHTR H DESCRIPTION
t PATCO WMATA : PATCO WMATA : PATCO WMATA : PATCO WMATA : PATCO WMATA : GPN, UCC,D-CODE

‘e

AERDO1 HE DC21 H - 1.0 = - 0.0 : - 2.0 : -— 0.0 : —_—— 2.0 : CORRODRED

AEBDOL HE pD2  : - 1.0 ¢ -— 0.0 : -- 0.5 : - 0.0 + -—--- 0.5 @ CuT

AEBDO1 HE DD24 - 2.0 : -— 0.0 : -- 9,0 : -— 0.0 : —--—- 4.5 DESTROYED

AEBDO1 HE DD26 : —— 1.0 : - 0.0 : - 1.0 : - 0.0 : —_—— 1.0 : FOREIGN ORBRJECT DAMAGE
AEBDO1 HE DE14 : - 1.0 : - 0.0 : - 5.5 1@ - 0.0 : -—— 5.5 3 LOOSE CONNECTION
AEBDO1 HE DE 2A H - 5.0 : - 0.0 : —— 48,7 -- 0.0 : ——— 9.7 FLASHED /ARCING
AEBDO1 HE DF. 2B H - 1.0 : - 0,0 : -- 6.0 : -- 0.0 : - 6.0 : INSULLATION BREAKDOWN
AEBDO1 HE DEZ2L H —-— 1.0 : - 0.0 : — 3.0 : - 0.0 : ———— 3.0 : TRIPPED CKT BREAKER
AEBDO1 HE DE 31 H - 1.0 : - 0.0 : - 6.0 : -- 0.0 : - 6.0 : CROSSFED LEADS

ARERDO] HE DE48 : — 2.0 : - 0.0 : —— 7.0 ¢ - 0.0 : -———— 1.5 OVERLOADED MOTOR
AEBDO1 HE DE49 - 1.0 ¢ - 0.0 : - 2.0 : - 0.0 ¢+ ---- 2.0 : WORN BRUSHES

AEBDD] HE DES52 H ~— 1.0 : - 0.0 - 7.0 - 0.0 ———— 7.0 ¢ BROKEN LEAD

AREBDO1 HE DES54 H - 1.0 : - 0.0 : - 16.0 : - 0.0 -———— 16.0 : OPEN CIRCUIT

AEBDO1 HE DE?3 -- 1.0 : - 0.0 : - 3.0 : - 0.0 3 -——-- 3.0 : SHORTED

AEBDO1 HE DM13 H - 5.0 : -— 0,0 : - 9.6 : -— 0.0 : ——— 1.9 : BROKEN /SHEARED
AEBRDO1 HE DM14 ~— 4.0 : - 0.0 : - 11.3 : - 0.0 2+ ———- 2.8 : CRACKED

AEBDO1 HE DM37 : - 1.0 : -— 0.0 : - 10,0 : - 0.0 : -_———— 10.0 DELAMINATED

AEBDO] HE DM 38 H —-- 22.0 : -— 0.0 - 196.6 - 0.1 : -——— B.9% : DETERIORATED

AEBDO1 HE DM3B H - 2.0 : - 0.0 : —— 3.1 ¢ - 0.0 : -—— 1.5 : SEPARATED

AERDO1 HE DM43 : - 1.0 : - 0.0 : - 1.0 : — 0.0 : —-——— 1.0 : DEFORMED /DISTORTED
AEBDO1 HE DM53 T - 2.0 : - 0,0 : -= 2.0 = - 0.0 : —-——— 1.0 : LOOSE

AEBDOD1 HE DM59 : —-— 1.0 : -— 0.0 : - 10.0 : - 0.0 : —-——— 16,0 : WORN HOLES/OVERSIZED
AEBDO1 HE DM5B = - 2.0 : - 0.0 : - 4.0 3 - 0.0 @ ——-—- 2.0 WORN

AEBDO1 HE DM72 - 1.0 : -— 0.0 : - 129.6 : -- 0.1 @ ——-- 7.2 ¢ BURNED

AEBDOD1 HE DM74 : - 11.0 : - 0.0 : - 52.5 = -- 0.0 : —_——— 4.8 : CRYSTALIZFD

AEBDOL HE DM75 T - 26.0 = - 0.0 : —-— 170.2 : - 0.1 : —_———— 6.5 : HOT/OVERHEATED
AEBDO1 HE DN32 : - 2.0 : -— 0.0 -— 0.7 : -- 0.0 : -—— 0.4 : NO DEFECT, PROG MAINT
AEDDO] HE DN33 M - 7.0 - 0,0 : - 66.0 : -— 0.0 : -_——— 9.4 : NO DEFECT, SCHED MOD
AEBDO1 HE D545 : - 1.0 : - 0.0 : - 1.5 ¢ -— 0.0 : - 1.5 ¢ HIGH TEMPERATURE
AEBDO1 PJ -—— : 1.0 - H 0.0 - H 22.0 - H 0.1 -— : 22.0 -——— PC BOARD {CARD)

AERDO] pJ DS 2L H 1.0 - H 0.0 - : 22.0 -t 0.1 -- H 22.0 —_——-— 1 OPERATE, WILIL NOT
AEBDO1 RO ———— H - 3.0 : - 0.0 : - 16.2 : -— 0.0 : -——— 5.4 : ROD

AEBDO1 RO DE2a H - 1.0 : - 0.0 : - B.0 = ~— 0.0 : - B.0O : FLASHED/ARCING
AEBDO1 R9 DM72 - 2.0 : - 0.0 : - B.2 : - 0.0 ¢+ ——-—- 4.1 BURNED

AEBDO1 RY -——— - 87.0 : -- 0.1 - - 5331.5 : - 0.3 ¢ wee- 6.1 3 RESISTOR

REBDO1 RY DC12 H - 1.0 - 0.0 = -— 11.0 : -— 0.0 : - 11.0 MOISTURE PRESENT
AEBDOI RY D26 : ~— 1.0 : -— 0.0 : - 15.0 : - 0.0 : -——— 15.0 : FOREIGN OBJECT DAMAGE
AEBDO1 RY DD2B : - 2,0 : - 0.0 : - 23.5 : -— 0.0 : ———— 11.8 : LEAKING

aEBDO1 RY DE 2A H - 23,0 : - 0.0 : - 165.6 : -— 0.1 : ———— 7.2 ¢ FLASHED,/ARCING
AEBDO1 RY DE48 : - 3.0 : - 0.0 -— 5.0 : - 0.0 - 1.7 = OVERLOADED MOTOR
AREBDO1 RY DES4 H - 3.0 -— 0.0 : - 14,0 : - 0.0 : —-_—— 4.7 1 OPEN CIRCDIT

REBDO1 RY DE67 : - 1.0 : - 0.0 : -- 6.5 : - 0.0 : - 6.5 : INCORRECT CURRENT
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PATCO MAINTENANCFE HIGH-DRIVER BY DEFECT CODE

POWER REGULATOR - CAM
(GPN AEBDO1}

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

t MAINTENANCE H MAINTENANCE : H : H
GPN ucc D-CODE : ACTIONS : RATE H LABOR HOURS : LABOR RATE : MLHTR H DESCRIPTION
: PATCO WMATA : PATCO WMATA : PATCO WMATA : PATCO WMATA : PATCO WMATA : GPN, UCC,D-CODE

AERDO1 RY DE69 H -— 2.0 : -— 0,0 : -— 5.5 : - 0.0 ——— 2.8 3 INCORRECT SIGHNAL
AERDOL RY DE73 - 1.0 : -— 0.0 : - 2.0 : - 0.0 3 ———- 2.0 : SHORTED

AEBDO1 RY DM13 g 2.0 = - 0.0 : -— 6.0 : - 0.0 : ---- 3,0 ¢ BROKFN/SHEARED
AERDO1 RY DM14 H -= 4.0 ~— 0,0 : - 3.6 ¢ - 0.0 : ———— 0.9 : CRACKED

AEBDO] RY DM23 H -— 1.0 = - 0.0 : —— 4,0 : - 0.0 : —_——— 4.0 DIRTY

AREBDO1 RY DM38 : -- 5.0 - 0.0 : -— 15.7 : - 0,0 : ———— 3.1 DETERIORATED

AEBDO1 RY DM41 H - 1.0 : -— 0.0 = -- 4.0 : - 0.0 : —_———— 4,0 : BENT/BUCKLED/DENTED
AEBDO1 RY DM72 H -— 13.0 : - 0.0 —— 157.5 : - 0.1 : —-———- 12.1 : BURNED

AEBDO1 RY DM74 - 1.0 -— 0.0 : - 0.3 : - 0.0 ¢+ --—-~ 0.3 : CRYSTAL1ZED

AEBDO] RY DM 7S : -- 13,0 : -~ 0.0 : —— 39.4 -- 0.0 : —-——— .o HOT/OVERHEATED
AEBDO1 RY DN32 H - 1.0 - 0.0 : - 1.4 : - 0.0 : ———— 0.5 NO DEFECT, PROG MAINT
AEBDO1 RY DH33 : - 2.0 : - 0.0 : - 15.0 : -— 0.0 : ———— 7.5 : NO DRFECT, SCHED MOD
AEBDO1 RY D513 H -— 1.0 : -— 0.0 : - 16.0 : - 0.0 -———— 16.0 : INTERMITTENT OPER
AEBDOL RY DS2L H -— 1.0 : —— 0.0 : - 4.0 -— 0.0 : _—— 4.0 : CPERATE, WILL NOT
AEBDO1 RY DZ 25 H - 1.0 3 - 0.0 : -— 14.0 : —-— 0.0 : ———— 14.0 : FAILS DIAGNOSTIC TEST
AEBDO1 RY DZ 37 H - 2.0 ¢ - 0.0 : - 4.5 : - 0.0 - 2.3 UNABLE TO ADJUST
AEBDO1 SM ~—-= 1  643.0 - 1.6 -— 't 3595.5 -— 2.0 -- 5.6 ———- 1 SHAFT

AEBDO1 5M DCc2l 1.0 - 0.0 -— 4.0 -— 0.0 -— 4.0 ———- CORRODED

AEBDO1 SM DE13 : 29.0 -— H 0.1 - H 473.0 -— H 1.2 - 16,3 -——— DEFECTIVE WIRING
AEBDO1 5M DE25 1.0 -—— 1 0.0 -— 1 4.0 -— 3 0.0 —— 4.0 -——— 1 DEFECTIVE DIODE
AEBDO1 S5M DE 26 : 6.0 - : 0.0 - : 64.0 - H 0.2 - H 10.7 ———— DEFECTIVE RELAY
AEBDO1 5M DE27 : 2.0 -— : 0.0 -— : 21.0 -— H 0.1 -— : 10,5 -———— DEFECTIVE RESISTOR
AEBDO] SM DE 2n : 8.0 -— H 0.0 -— : 187.0 -— H 0.5 -— H 23.4 -———= FLASHED/ARCING
AEBDO1 SM DE 2F H 2.0 - H 0.0 -— H 18.0 — H 0.0 - H 9.0 -——— MISC ELECT TROUBLE
AEBDOD1 SM DE 2K H 4.0 - : 0.0 -— 13.0 - H 0.0 - : 3.3 —_——— TRIPPED

AEBDO1 SM DE 2L H 151.0 - H 0.4 - H 73.0 -— H 0.2 -— H 0.5 =1 TRIPPED CKT BREAKER
AEBDO1 SM DE 2N H 4.0 - H 0.0 - 21.0 - 0.1 - H 5.3 w——— 1 DEFECTIVE SWITCH
AEBDO1 S5M DE2ZP : 13.0 - : 0.0 - H 47,0 -— 0.1 ~— H 3.6 ———— DEFECTIVE CONTACT TIiP
AEBDO] SM DE32 H 1.0 - : 0.0 - : 8.0 - : 0.0 - B.0O —_———— MISWIRED/CONNECT INCO
AEBRDO] M DE72 H 6.0 - : 0.0 —-— H 66.0 -— : 0,2 - : 11.0 —-—-— GROUNDED
AEBDO1 SM DE74 H 1.0 - H 0.0 - H B.0 - : 0.0 —-— .0 —_———— WELDED CONTACT
AEBDO1 5M DM44  : 3.0 -— = 0.0 -— 38.0 -—— 0.1 -- o 12.7 ———— OuT OF BAL/TOL
AEBDO1 5M DM53 H 1.0 -= H 0.0 -— H 35.0 - H 0.1 - H 35,0 —-——— 1 LOOSE

AERDO1 S5M DMSB ¢ 1.0 - 0.0 -~ 21.0 -- 0.1 -- : 21.0 ———— WORN

AEBDO1 5M DN22 H 44,0 - 0.1 -~ H i88.0 - : 1.0 - H B.8 —_———— NO DEFECT,COMP REM
AEBDO] 5M DN33 H 2.0 —— H 0.0 —— H 2.0 -- H 0.0 - : 1.0 -———- NO DEFECT, SCHED MQOD
AEBDOL SM DS13 H 5.0 - H 0.0 - H 54.0 - : 0.1 - H 10.8 -———- 1 INTERMITTENT OPFR
AEBDO] 5M Ds23 H 79.0 —-— H n.2 - : 421.,0 - H 1.1 -— : 5.3 -———— DEAD CAR

AEBDO] 5M DS24 : 1.0 = H 0.0 —-- : 4.0 - H 0.0 - : 4.0 —_———— FAILED, BRAKE CHARGFE
AEBDO1 S5M DS 2E H 102.0 - H 0.3 - H 459,10 -- H 1.2 -— H 4.5 —_———— 1 NO DYNAMIC BRAKR
AEBDO1 5M DS4a 1.0 -—— 0.0 —-— 5.0 -— 0.0 - 5.0 -———- POR BRAKING

AEBDO] SM DS4C H 11.0 - H 0.0 -— H 157.0 - : 0.4 -— H 14.3 ———— SLOW ACCFLERATION

T
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PATCO MAINTENANCE HIGH-DRIVER BY DEFECT CODE

POWER REGULATOR - CAM
(GPN AEBDO1)

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

MAINTENANCE : MAINTENANCE

GPN UCC D-COUE : ACTIONS H RATE :  LABOR HOURS : LABDR RATE MLHTR : DESCRIPTIOHN

5 PATCO WHMATA : PATCO WMATA : PATCO WMATAR : PATCO WMATA : PATCO WMATA : GPN, UCC, D-CODE
REBDO1 5M Dw22 2.0 -1 0.0 -— I 4.0 - 3 0.0 - 2.0 ———— FLAT SPOT
ARERDO1 SM Dw42 = 2.0 -— 3 0.0 -— r 14.0 - I 0.0 -~ 7.0 ———— DEFECTIVE WHEEL TREAD
AERDOL S5M DZ33 @ 3.0 -3 0.0 -— 17.5 -— I 0.0 -— 3 5.8 m——= 2 MISCELLANEOUS DEFECTS
AEBDO1 S5H Dz42 = 8.0 -— 1 0.0 -2 7.0 -— 3 0.2 - 3 9.6 ———— 3 IMPROPER ADJUSTMENT
AEBDOL SM DZ55 = 7.0 - i 0.0 -— 13.0 -— 3 0.0 -— 3 1.9 -—== 1 MISC INDICATORS
AEBDOL S5M [ ] : 142.0 -— 0.4 -— 2 B79.0 -— 1 2.2 -— 1 6.2 —-———— 1 NOT DESIGNATED
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Data Extraction No. 8

Power Regulator By Repair Code
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AEBDO1
AREBDO]
AEBDO1
AEBDOL
AEBDO1
AREBDOL
AERDO1
AEBDO1
AERDO>
AEBDOL
AEBDO1
AEBDO1
AEBDO1
AEBDO1
AEBDO1
AEBDO]
AEBDO1
AEBDO1
AEBDOL
AEBDO1
AEBDO1
BREBDO1
AEBDO1
REBDOL
AEBDO1
AERDO1
AEBDO1
REBDO1
AEBDO1
AEBDO1
AEBDO]
AERDO1
AEBDO1
AEBDO1
AEBDO1

ucc

R-CODE

e # 4w dr 4w B4 wd

B4 48 a8 44 68 4k 38 S8 B4 84 48 b4 29 24 k2 B4 4% 8+ me mm

MAINTENANCE
ACTIONS

673.0  547.
- 30.
— 1,
-- 1.
— 2.
- 23,
— 1.
- 2.
1.0 -
1.0 -
2.0 —
2.0 -
6.0 -—
1.0 -
1.0 -
2.0 -
1.0 -
1.0 -
- 301,
- 25
- 6.
-- 33.
-- 182.
-- 6.
-- 12,
- 22,
-- 5.
-- 7.
-- 3.
2.0 -
1.0 -
1.0 -
1.0 -
1.0 --
2.0 -
1.0 -
1.0 --

15.0 —
12.0 --
1.0 --
1.0 -
1.0 -
- 126.
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PATCO MAINTENANCE HIGH-DRIVER RBRY REPAIR CODE

POWER REGULATOR

(GPN BRERDO1)

- CAM

BASED ON 10,000 MILES OF REVENUE SERVICE QOPERATION

MAINTENANCE

RATE

PATCO WMATA
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.
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LABOR HOURS

WMATA

-— 130.8
-= 0.5
- 1.0
-— 7.0
-- 112.3
-- 1.0
-- 6.0
16.0 -
16,0 --
30.0 -—
30.0 -
28,0 --
4.0 -—
3.0 -
14,0 -—
6.0 -—
1.0 .
- 1403.9
-- 75.1
- 28.6
- 86.1
-- 864.5
- 36.2
-- 140.1
-- 119.2
-- in.4
-- 23.7
4.0 -
6.0 --
8.0 --
17.0 -
1.0 -
l16.0 -—
108.,0 --
99.0 -—
1.0 -—
1.0 -
4.0 --
-~ 787.9
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PATCO WMATA
5.7 5.3
- 4.4
-_— 0.5
—— 4.0
—- 3.5
—— 4.9
——- 1.0
—— 3.0
16,0  --—-
16.0  ~now
15.0 ----
15,0  ---=-
4.7  ----
4.0 -—-——-
K N J—
7.0 -
6.0  ——e-
1.0 —---
———- 4.7
—- 3.0
—— 4.8
_— 2.6
——— 4.8
———— 6.0
— 11.7
_— 5.4
E— 6.1
_— 3.4
7.0 ——m-
6.0 -—--
8.0  ----
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NESCRIPTION

GPN,UCC, R-COBE

CAM

INSULATOR
ADJUSTED

INSP & FOUND OK
TROUBLE SHOOTING
REMOVED & REPLACED
REMOVED TO REPAIR
REPLACED MINOR HDWRE

SUPPORT

REMOVED & REPLACED

SWITCH

REMOVED & REPLACED

CONTACT
ADJUSTED
TRACEK TEST

REMOVED & REFLACED
CLEARED GROUNDS
DRESSED & FILED

CONTROLLER
ADJUSTED

INSP & FOUND OK
TROUBLE SHOOTING
REMOVED & REPLACED
REMOVED TO REPAIR

REFPLACED

'REPLACED MINOR HDWRE
REMOVE/REPAIR/REPLACE

SERVICED

NOT DESIGNATED

GEAR

REMOVED & REPLACED
REPLACED MINOR HDWRE

GEARBOX
MODIFIED

BLOCE
TIGHTENED

REMOVE/REPAIR/REPLACE

CAM SWITCH

REMOVED & REPLACED

REPLACED

REMOVED FOREIGN OBJEC
REMOVE/REPAIR/REPLACE

HARDWARE

a1 ee b3

TR T LEET
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PATCO MAINTENANCE HIGH-DRIVER RY REPAIR CODE

POWER REGULATOR - CAM
{GPN AEBDOI}

HASED ON 10,000 HMILES OF REVENUE SERVICE OPERATION

: MAINTENANCE : MAINTENANCE : : : H
GPN UCC  R-CODE : ACTIONS : RATE :  LABOR HOURS : LABOR RATE : MLHTER : DESCRIPTION

¢+ PATCO WMATA : PATCO WMATA : PATCO WMATA : PATCO WMATA : PATCO WMATA - GPN, UCC,R-CODE
AEBDO] HE RBO1 H — 2.0 : - 0.0 = - 5.0 : - 0,0 : —_—— 2.5 1 ADJUSTED
AERDO1 HE REQ2 : - 5.0 : - 0.0 : - 57.0 = -— 0.0 ¢+ ———- 11.4 : MODIFIED
AEBDOL HE RJIOZ2 - 3,0 : -- 0.0 : -- 13.7 : -- 0.0 1 -———- 4.6 : INSP & FOUND OR
AEBDO1 HE RJIO7 - RO : - 0.0 : _— 28.2 : - 0.0 : ———- L TROUBLE SHOOTING
AERDO1 HE RNO3 - 46.0 1 - 0.0 : - 316,7 - 0,2 ¢ ——-- 6.9 : REMOVED & REPLACED
AERDO1 HE RNO4 - 7.0 - 0.0 : - 36,7 -- 0.0 ¢ ---- 5.2 : REMOVED TO RFEPAIR
AFEBDO1 HE RNOS : - 10.0 : - 0.0 : -— 107.5 - 0.1 : R 10,8 : REPLACED
AEBDO] HE RN0O9 - 41.0 : - 0.0 : -- 208.4 : -— 0.1 : -—-—-—- 5.1 : REPLACED MINOR HDWRE
AEBDO1 HE RR10 : - 2.0 : - 0.0 : - B,7 = - 0.0 ¢ -——-- 4.4 ¢ REMOVE/REPAIR/REPLACE
AFBDO1 HE RR1B : - 1.0 : - 0.0 : - 2.0 : - 0.0 1 ———o 2,0 SERVICED
AEBDO1 PJ _—— 1.0 -— 0.0 -— 22.0 -— 0z 0,1 -~ 1 22,0 ———— PC BOARD {(CARD}
AEBDO1 rJ RNO3 1.0 -— 0.0 -— 22.0 — 0.1 -—— ¢ 22,0 ———— REMOVED & REPLACED
AEBDO1 RY ——— 3.0 - 0.0 : - 16,2 : - 0.0 ¢ ———- 5.4 = ROD
AEBDO1 RY RJO7 - 1.0 : - 0.0 : -- 0.7 : - 0.0 ¢ ~—-- 0.7 : TROUBLE SHOOTING
AERDO1 R9 RNO3 - 1.0 : - 0.0 : - 8.0 : - 0.0 § -—--- 8.0 REMOVED & REPLACED
AEBDO] RG RR10 -- 1.0 : - 0.0 : - 7.5 - 0.0 ¢ ———- 7.5 : REMOVE/REPAIR/REPLACFE
AEBDO1 RY ——— - 87.0 : - 0.1 : - 533.5 : - 0.3 ¢+ -—--- 6.1 : RESISTOR
AERDO1 RY RAOL - 2,0 : -— 0.0 : - 8.0 : - 0.0 1+ -——-- 4.0 : ADJUSTED
AEBDO1 RY RED2 - 2.0 : - 0.0 = - 15.0 : -~ 0.0 @ ——-- 7.5 1 MODIFIED
AEBNOL RY RIOZ : - 3.0 - 0.0 : - 2.2 : - 0.0 :+ -———- 0.7 : INSP & FOUND OK
REBDO1 RY RJO7 - 11.0 : - 0.0 : - 23.4 : - 0.0 1 -—--—- 2.1 ¢ TROUBLE SHOOTING
AEBDO1 RY RNO3 - 56.0 : - 0.0 : -— 379.7 - 0.2 1 --—-- 6.8 : REMOVED & REPLACED
AEBDO1 RY RNO4 - 3.0 : -- 0.0 : P 27.0 ¢ - 0.0 : ——-—- 9.0 : REMOVED TO REPARIR
AEBDO1 RY RNOS  : - 4.0 : - 0.0 : - 58.5 : - 0.0 : --—-- 14.6 REPLACED
AEBDOL RY RNO9 - 3.0 : - 0.0 : - 14.7 - 0.0 @ ---- 4.9 : REPLACED MINOR HDWRE
AEBDO1 RY RR10 - 1.0 : - 0.0 : - 0,7 -- 0.0 @ -—--- 0.7 REMOVE/RRPAIR/REPLACE
AEBDO1 RY RR1B - 2.0 : - 0.0 : - 4.3 - 0.0+ - L2 SERVICED
AEBD31 S5M —_——— 643.0 -— 1.6 -— 't 131595.5% - 3.0 -— 5.6 ———— SHAFT
AEBDO1 SM RAD] : 13.0 -— 0.0 -- : 110.0 — 0.3 -1 8.5 —_—— ADJUSTRD
AEBDO1 SM RRO4 1.0 -— n.0 - 35.0 -— 0.1 -—— ¢ 35,0 ———— TIGHTENED
AEBDO1 SM RC10 11.0 -— n.o -— 37.0 - 0.1 -— 3.4 —— NC DEFECT FOUND
AEBDO1 5M RE(GS 2.0 -— 0.0 -1 21.5 -- 0.1 -- : 10.8 —— REBUILT
AEBNO1 5M RJOZ : 251.0 S 0.6 -— 1 392.0 - 1.0 - 1.6 ——— INSP & FOUND OK
AERDO1 5M RJOI 1.0 -— 0.0 -— - -1 - - -- ——— s ORIFICE TEST
AEBNOL SM RJOS : 64.0 -~ 0.2 -— : £96.0 -— oz 1.7 -— ¢ In.9 1 TESTED
REBDO1 SM RJOG : 80.0 -— 0.2 - 552.0 -— 1.4 -- 6.9 ———— TRACK TEST
AEBDOL SM RIO7 : 141.0 -— 0.4 N 811.0 -— 2.0 -— 1 5.8 ——— TROUBLE SHOOTING
AEBDO1 SM RMO2 3.0 - 0.0 - 16.0 -— 0.1 -~z 12,0 -—— MISC REPAIRS
AEBD(] SM RNO3 21.0 - c.1 -- 127.0 —_— 0.3 -t 6.0 ——— 1 REMOVED & REPLACED
AERDO] SM RNO5 = 3.0 -— 0.0 -- 44.0 -— 0.1 -— 14,7 ——— 2 REPLACED
AEBDO1 SM RRO3 1.0 -— 0.0 -- 46.0 - 0.1 -— : 48.D ——— DISCONNECTED
AEBDO1 5M RRO4 1.0 -— 0.0 - 8.0 - 0.0 N 8.0 e FREED BINDING PARTS
AEBDO} S5M RR14 : 5.0 -— 0.0 —— 17.0 - 0.0 - 1.4 ——— 3 RESET
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PATCO MAINTENANCE HIGH-DRIVER BY REPAIR CODE

POWER REGULATOR - CAM
{(GPN AEBDD])

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

MAINTENANCE 1 MAINTENANCE
GPN ocC R-CODE : ACTIONS RATE

LABOR HOURS LABOR RATE MLHTR DESCRIPTION

aw se wn

=
TR

e sn em eu
8 ve aw

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

o wp ae wn

AEBDOL SM RR15 : 3.0 -— 0.0 -- ¢ 180,0 -— ot 0.5 -- : 80,0 _—— REWIRED

AEBDO1 SH RR24 : 4,0 -— 0.0 -— 51,0 -— ot 0.1 -— ¢ 12.8 ———— TEST & REPAIR

AEBDO1 SM RR28 H 1.0 - H 0.0 - : 2,0 - H 0.0 - H 2.0 ——- 2 DISASSEMBLE /BREAKDCWHN
AEBDOL SH RS03 : 2,0 - H 0,0 -— H 4.0 - H 0.0 - H 2.0 —_———— 1 DRESSED & FILED

TR LT
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Data Extraction No. 9

Logic And Low Voltage By Defect Code
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WMATA MAINTENANCE HIGH-DRIVER BY DEFECT CODE

LOGIC AND LOW VOLTAGE CONTROL
(GPN AEBB--)

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

H MARINTENANCE H MAINTENANCE : H : H
GPN ucc D-CODE : ACTIONS 4 RATE : LABOR HOURS : LABOR RATE : MLHTR : DESCRIPTION
: PATCO WMATA : PATCO WMATA : PATCO WHATA + PATCO WMATA : PATCO WMATA @ GPN, UCC,D-CORE

AEBBQOO —— ———— : 195.0 452.0 : 0.5 0.3 = Bs8.0 2181.8 : 2.2 1.3 4.4 4.8 @ LOGIC AND LO-V CONTROI,
AEBBOQ 00 ——— H 5.0 - : 0.0 -- H 9.0 — H 0.0 - H 1.8 ———— NOT DESIGNATED

AEBBOD 00 DE 2L : 3.0 -- H 0.0 -— I 2.0 -- : 0.0 - H 0.7 -——— I TRIFPPED CKT BREAKER
AEBBOO 00 DS2E H 1.0 - H 0.0 -— 2.0 - H 0.0 -— H 2.0 -k NG DYNAMIC BRAKE
AEBBOO 00 DS4C H 1.0 - H 0.0 - 5.0 -— : 0.0 - H 5.0 -———— 1 SLOW ACCELERATION
AEBRBOO 1C —-——— -— 7.0 : - 0.0 = -— 39.5 : - 0.0 1 —v-- 5.6 : INDUCTOR
AEBBOO ic DEZA : - 1.0 : - 0.0 - B.0 -— 0.0 : _———— 8.0 : FLASHED/ARCING
AEBBOO 1c DE2L H -— 3.0 : -— 0.0 : - 9.5 -— 0.0 : ——— 3,2 ¢ TRIPPED CKT BREAKER
AEBBOOD 1c DP43 H - 1.0 : - 0.0 : -- 12.0 : -- 0.0 : -——— 12.0 : LOW REFRIGERANT
AEBBDO 1C ns26 H - 1.0 - 0.0 : - 7.0 - 0.0 : -——— 7.0 : FAILS TO OPERATE
AEBBOQ ic Nns2F H -— 1.0 3 -— 0.0 : -— 3.0 : -— 0.0 : - 3.0 : NO GO INDICATION
AEBBOO 5N -——— H 1.0 - : 0.0 - H 16.0 -— : 0.0 - H 16,0 ———— SUPPQART
AEBBOO 5N DHM32 : 1.0 - H 0.0 - H 16,0 - : 0.0 - : 16.0 —_———— DEFECTIVE BEARING
AERRBOO SR -———— oz 3.0 18.0 : 0.0 0.0 : 5.0 67.6 : 0.0 0.0 : 1.7 2.8 : SWITCH )
AEBBOD 5R DFE 2L H - 1.0 : -— 0.0 : - 19.5 - 0.0 : —_—— 19,5 : TRIPPED CKT BREAKER
AEBBO0O SR DE48 : -— 7.0 ¢ -— 0.0 - 30.1 : - 0.0 : —-——— 4.3 OVERLOADED MOTOR
REBBOO 5R DE74 H 1.0 - H 0.0 —-— I 3.0 -— : 0.0 -— : 3.0 ——= 1 WELDED CONTACT
AEBBOO SR 0sl2 : -- 1.0 : — 0.0 : - 1.0 : - 0.0 : - 1.0 : ERRATIC OPERATION
AEBBDO SR DS13 H 2.0 - : 0.0 -— H 2.0 - H 0.0 - : 1.0 - INTERMITTENT OPER
AEBBOO SR DS 26 : - 5.0 ¢ - 0,0 : - 9.5 @ - 0.0 : -——— 1.9 : FAILS TO OPERATE
AEBBOO SR DS 2C : - 1.0 : - 0.0 : -= 2.5 ¢ -— 0.0 : - 2.5 ¢ FAILURE, INTERNAIL
AEBROO 5R DS43 H - 1.0 : - 0.0 : -— 2.0 : - 0.0 : -_—— 2.0 : ERROR, DISPLAY READOU
AEBBOOD 5R DZ34 - 1.0 : - 0.0 : - 1.0 : - 0.0 : -—— 1.0 : OPEN
AEBBOO 5R nNzZ42 H - 1.0 : - 0.0 : - 2.0 - 0.0 : ———— 2.0 : IMPROPER ADJUSTMENT
AEBBOO 64 ———— oz - 42,0 : - 0.0 : - 206.1 : - 0.1 : -—— 1.9 CRADLE
AERBOO 64 DElZ2 : - 1.0 : -— 0.0 : - 7.0 : - 0.0 : -—— 7.0 : DEFECTIVE PLUG
AEBBDO 64 DE14 H - 2.0 : -- 0.0 : - 11.5 ¢ - 0,0 : ———— 5.8 LOOSE CONNECTITON
'AEBROO 64 DE2L : -- 2.0 : -— 0.0 : - 2.0 : - 0.0 -——— 1.0 TRIPPED CKT BREAKER
AEBBROO 64 DE32 : -— 1.0 : - 0.0 : - 4.0 : - 0.0 : —-——— 4.0 : MISWIRED/CONNECT INCO
AEBBOO 64 DE48 : - 6.0 : - 0.0 : - 26.2 : — 0.0 : -——— 4.4 : OVERLOADED MOTOR
AEBBOD 64 DES4 : -— 2.0 - 0.0 : -— 10.5 - 0.0 : —_——— 5.3 : OPEN CIRCOIT
AEBBROOD 64 DE&9 H -= 1.0 = - 0.0 : -= 12.0 : -— 0.0 : ———— 12.0 : INCORRECT SIGHATL
AEBBOO 64 DE 6L H -— 1.0 : - 0.0 : -— 15.0 : -— 0.0 ——— 15.0 : HO OQUTPUT
AEBBOO 64 DM13 H - .0 o -— 0.0 - 21.0 : -— 0.0 : -——— 7.0 1 BROKEN/SHEARED
AREBBOO 64 DMSS  : - 1.0 : - 0.0 = - 4.5 -- 0.0 ¢+ -——- 4.5 : LOST/MISSING
AEBBOO 64 DM56 H - 1.0 : - 0.0 : - 3.0 : - 0.0 : -_——— 3.0 : MISSING MINOR HDWRE
AEBROO 64 DM6S 3 - 1.0 —— 0.0 : - 1.0 : -— 0.0 : ———— 1.0 ¢ JAM/BINDING/LOCKED
REBB0OO 64 DN32 : -= 2.0 ¢ -— 0.0 : -— 3.3 ¢ - 0.0 : ———— 1.7 = NO DEFPECT, PROG MAINT
AREBBOO 64 DN33 : - 9.0 : - 0.0 : - 35,9 : - 0.0 : _——— 4.0 : NO DEFECT, SCHED MOD
AREBBOO 64 D513 : -— 1.0 : - 0.0 : -- 5.5 = - 0.0 : -—— 1.8 : INTERMITTENT OPER
AEBRDOD 64 D526 H - 3.0 : - 0.0 : - 2.2 -- 0.0 : -——— 9.4 - FARILS TO OPERATE
AEBRDD 64 ns2c : -— 2.0 : -— 0.0 : -- 9.5 = -— 0.0 : —_———— 4.8 : FAILURE, INTERNAL
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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  D-CODE ACTIONS : RATE t  LABOR HOURS

LABOR RATE : MLHTR : DESCRIPTION

T

PATCO WMATA : PATCO WMATA

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

“e

BEBBOO 64 DZ25 : - 1.0 -— 0.0 : - 6.0 : - 0.0 : -———— 6.0 : FAILS DIAGNOSTIC TEST
AEBB(OO 6R ———— 3.0 -— 0.0 -— 1 8.0 -— 1 0.0 -— 3 2.7 —-———= CONTACT

BERROQO 6R DE 2P H 2.0 —-= H D.0 - : - -= : - -— : - ~——— DEFECTIVE CONTACT TIP
AEBBODO 6R DM 3D H 1.0 -— H 0.0 - : 8.0 - : 0.0 - H g.0 —_———— DEFECTIVE SHUNT
AEBBOO HE ——— -- 344,0 = - 0.2 = -— 1673.0 = - 1.0 ¢+ ———- 4.9 : HARDWA RE

AEBBROO HE pcz2z2 - 1.0 - 0.0 : -— 2.0 : -— 0.0 3+ —~-—-- 2.0 : FROZEN

AEBBOO HE D26 : - 1.0 - D.0 - 1.0 : - 0,0 : -——— 1.0 : FOREIGN OBJECT DAMAGE
AEBBOO HE DD28 - 25.0 ¢ - 0.0 : - 83.0 : - 0.1 ¢ —=eno 3.3 : LEAKING

AEBBOO HE DE12 H - 1.0 : -— 0.0 -— 2.3 : - 0.0 : - 2.3 DEFECTIVE PLUG

AEBBOO HE DE14 : - 12.0 : -- 0.0 : -- 44,3 : -— 0.0 : - 3.7 ¢ LOOSE CONNECTION
AEBBOO HE DEZ21 H -— 2,0 = -— 0.0 : - 4.0 : - 0.0 : ———— 2.0 : BURNED CONTACT

AEBBOO HE DE29 : - 2.0 : -— 0.0 : —-— 6.0 : - = 0.0 : -——— 3.0 : DIRTY CONTACTS

AEBBOO HE DE2A : -— 15,0 : - 0.0 : - 145.5 - 0.1 : —_———— 9.7 : FLASHED /ARCING

AREBBOO HE DE2C H - 1.0 : - 0.0 : - 6.5 : - 0.0 : -——— 6.5 ¢ INTERLOCK MALFUNCTION
AEBBOQ HE DE 2L : - 5.0 : - 0.0 : - 23.5 ¢ - 0.0 : ———— 4,7 TRIPPED CKT BREAEKER
AEBBOO HE DE32 H -— 5.0 : - 0.0 : - 14,7 : - 0,0 : -——— 2.9 : MISWIRED/CONNECT IHNCO
AEBBOO HE DE48 H —-— 29.0 : - 0.0 : - 136.3 ¢ - 0.1 : -——— 1,7 @ OVERLOADED MOTOR
AEBBOO HE DES1 : - 2.0 : - 0.0 : - 2.5 @ - 0.0 : -——— 1.3 : BLOWN FUSE

AERBOO HE DES2 - 1.0 : - 0.0 -— 2.0 : - 0.0 1 ~—-—- 2.0 : BROKEN LEAD

AEBBOO HE DES3 : -— 1.0 : - 0.0 : - 1.0 : -— 0.0 : ———— 1.0 : BURNED CUT BULB
AEBBOO HE DE 54 H - 23,0 : -— 0.0 : - 89.8 : -— 0.1 : -——— 1.9 OPEN CIRCUIT

AEBBOO HE DE&7 : - 3.0 : - 0.0 : -— 22.8 : - 0.0 -——— 7.6 = INCORRECT CURRENT
AEBBOO HE DE?71 : - 1.0 : -— 0,0 : - 5.0 ¢ -— 0,0 : -—-—-- 5.0 : CHANGE OF VALUR
AEBBOO HE DE7T2 : - 1.0 : -— 0.0 : -— 7.0 : -— 0.0 : -———- 7.0 : GROUNDED

BREBBOO HE DE73 : -— 6.0 : —— 0.0 : -— 23.5 -- 0.0 ¢ ---- 3.9 : SHORTED

AEBBQOD HE DE 74 : - 1.0 ¢ - 0.0 : - 2.0 ¢ - 0.0 : ——— 2.0 WELDED CONTACT

BREBBOOQO HE DM13 H - 13.0 : -= 0.0 : ~— 34.9 : -— 0,0 : —_———— 2.7 = BROKEN/SHERRED

AEBBQOO HE DM14 H - 10.0 - 0.0 : - 3%.2 - 0.0 : ———— 3.9 ¢ CRACKED

AEBBOO HE DM38 - 5.0 : -- 0.0 : - 47.5 = -— 0.0 = -—---- 9.5 : DETERIORATED

AEBBOO HE DM 3C H - 6.0 : -— 0.0 : -— 5.7 ¢ -~ 0.0 : -———- 0.9 : STRIPFED

AEBBOO HE DM41 : - 1.0 = -= 0.0 : -— 5.0 : - 0.0 : -—— 5.0 ¢ BENT/BUCKLED/DENTED
AEBBOO HE DMS1 : - 1.0 : -— 0,0 : - 2.0 ¢ -— 0.0 : -_——— 2.0 : CHIPFED/PEEL ING
AEBBOO HE DM53 : - 2.0 : - 0.0 : - 1.7 : - 0.0 : -—---- 0.9 : LOOSE

AEBBOO HE DM54 H - 1.0 —— 0.0 : -- 3.0 : -— 0.0 : -_———— 3.0 LOOSE/DAMAGED COMM HD
AEBBOO HE DM55 H - 9.0 - 0.0 : - 20,3 : -— 0.0 : ——— 2.3 LOST/MISSING

AEBBOO HE DM5R -— 3.0 : - 0.0 : —-- 14.0 : -= 0.0 5+ ---- 4.7 WORN

AEBBOOD HE bMsC H -— 5.0 : -— 0.0 : - 18.2 : - - 0.0 : -——— 3.6 WORN BEYOND LIMITS
AEBBOQO HE DM65S : - 2.0 - D.0 : -- 1.1 : - 0.0 : -———- 0.5 JAM/BINDING/LOCKED
AEBBQO HE DM&7 H -— 1.0 : - 0.0 : - Q.7 -— 0.0 : -——— 0.7 STICKING

AEBBOO HE bDM2 - 34.0 : ~— 0.0 - 186.9 - 0.2 ——— 11.4 BURNED

AEBBOO HE DM74 -— 1.0 : -— 0.0 -~ 15.0 : -— 0.0 1 —--- 15.0 : CRYSTALJIZED

AEBBOO HE DM75 - 23,0 ¢ -- 0.0 : — 122.5 : - 0.1 ¢+ ——-- 5.3 ¢ HOT/OVERHEATED
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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 : H :

GPN UCcC 9~CODE : ACTIONS : RATE : LABOR HOURS LABOR RATE : MLHTR DESCRIPTION

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

AEBBQO HE DN11 H - 2.0 : - 0.0 : - 1.7 : -— 0.0 : -———— 0.9 : FAILURE, CANNOT DUFP
AEBEBOO HE DN13 ¢ -— 1.0 : —- 0.0 = —= 2.0 ¢ -— 0.0 3 ---- 2,0 ¢ NO DEFECT, OPER ERROR
REBBOQOO HE DN32 : - 24.0 : -- 0.0 - 57.2 2 - 0.0 = -——— 2.4 : NO DEFECT, PROG MAINT
AEBBOO HE DN33 H - 6.0 : -- 0.0 : - 33.5 : -— 0.0 : ———— 5.6 : NO DEFECT, SCHED MOD
AEBBOO HE Dsl2 H - 5.0 : - 0.0 : - 8.2 : - 0.0 : _———— 1.6 : ERRATIC OPERATION
AEBBOO HE D513 : - 5.0 : - 0.0 : - 32.6 : - 0.0 : ———— 6.5 INTERMITTENT OFER
AEBBOO HE DS26 : - 8.0 : -— 0.0 : - 33.% @ -— 0.0 : ———— 4.2 ¢ FAILS TO OPERATE
AEBRBOO HE DS 2C H - 14,0 : - 0.0 ; —— 74.8 - 0.0 : ———— 5.3 FAILURE, INTERNAL
AEBBOO HE DS 2v H - 1.0 : -— 0.0 : - 0.3 : - 0.0 ¢ ——— 0.3 : TURN OFF, WILT, NOT
AEBROQO HE ps4 - 1.0 - 0.0 : - 3.0 : - 0.0 ¢ —~—~~ 3.0 @ LOW PRESSURE

AEBBOQO HE DS4E : - 2.0 = - 0.0 : - 9.0 : - 0.0 : _—— 4.5 = SLUGGISH

AEBBOQO HE Dz 25 H - 3.0 = - 0.0 : - 24,0 —-— 0.0 : -_——— g.0 : FAILS DIAGNOSTIC TEST
AEBBOO HE Dz 34 H ~ 2.0 : - 0.0 : - 3.5 - 0.0 : ———— 1.8 : OPEN

AERBOOD HE DZ 42 H - 13.0 : - 0.0 : - 39.0 : — 0.0 : ———— 3.0 : IMPROPER ADJUSTMENT
AEBBOO HE DZ 44 H - 2.0 : _- 0.0 : - 8.3 : - 0.0 : ——— 4.1 INCORRECTLY ASSEMBLED
AEBBOO PE --—-= 1t 157.0 5.0 : 0.4 0.0 654.0 6.3 : 1.6 0.0 : 4,2 1.3 : PANEL

AEBBOOQ PE DD25 H 1.0 - H 0.0 —-- H 4.0 - H 0.0 -— : 4.0 —_—— FIRE DAMAGE/SMOKE
AEBBOOQ PE DE13 : 1.0 - H 0.0 - H §.0 - H 0.0 - H B.O —-——— DEFECTIVE WIRING
AEBBOO FE DE26 : 4.0 - H 0.0 - H 42.0 —— H 0.1 - H 10.6 —_——— 1 GEFECTIVE RELAY
AEBBOO PE DE2K : 1.0 —-— 0.0 -— 3 10.0 ~— 0.0 -- ¢ 10.0 -——— TRIPPED

AEBBOO PE DE2L 13.0 2.0 : 0.0 0,0 : 15.0 1.3 : 0.0 0.0 : 1.2 0.6 = TRIPPED CKT BREAKER
AEBBOO PE DE48 H -— 1.0 : -- 0.0 : - 2.0 -— 0.0 : ——— 2.0 : OVERLOADED MOTOR
AEBBOO PE DE72 1.0 : 0.0 -— 22.0 - : 0.1 - 1 22,0 —— GROUNDED

AEBBOO PE DM 44 H 2.0 -— H 0.0 -— H 20.0 - H 0.1 - H 10.0 ——— 1 QUT OF BAL/TOL

AEBBOO PE DM?7 1 1.0 -— 1 0.0 -— 8.0 ~— 0.0 ~- B.0O -——- 3 DEFECTIVE INTERLOCK
AEBBQOQ PE DN22 H 19.0 - : 0.0 - H 59.0 -— H 0.1 - : 3.1 —_———— NO DEFECT,COMP REM
AEBBOO PE DN32 : - 1.0 : -— 0.0 : - 1.0 : - 0.0 : ———— 1.0 : NO DEFECT, PROG MAINT
AEBBOQO PE DN33] H 36,0 - H 0.1 -— H 95.0 - 0,2 - H 2.6 —_————t NO DEFECT, SCHED MOD
AEBBOO PE ns13i H 3.0 -—— H 0.0 - H 45.0 - 0.1 - H 15.0 ———— 1 INTERMITTENT OPER
AEBBOO PE D523 : 11.0 -1 0.0 -—— 52.0 -— 0.1 - 1 4.7 ———— 2 DEAD CAR

AEBBGO PE DS 2E H 13.0 - H 0.0 - H 79.0 - : 0.2 - : 6.1 ———— 1 NO DYNAMIC BRAKE
AEBBOO PE DS 2L : 2.0 —-— : 0.0 - : 14.0 -- H 0.0 - H 7.0 —_——— OPERATE, WILL NOT
AEBBOO FPE DS 4C H 2,0 —-— H 0.0 ~— H 21.0 - H 0.1 -— H 10.5 -———— 3 SLOW ACCELERATION
AEBBOO PE DW42 : 2.0 - H 0.0 - H 11.0 ~ H 0.0 -~ H 5.5 ———— DEFECTIVE WHEEL TREAD
AEBBOO PE DZ42 H 5.0 1.0 : 0.0 0.0 41.0 2.0 : 0.1 0.0 : B.2 2.0 : IMPROPER ADJUSTMENT
AEBBOO FE [ ] : 40.0 - : 0.1 - 108.0 - H 0.3 - : 2.7 ———— 1 NOT DESIGNATED
AEBBOQ BJ -—— H - 27.0 : - 0.0 : - 138,8 : - 0.1 : —_——— 5.1 PC BOARD (CARD)

AEBROQO PJ nD28g - 1.0 - 0.0 : - 0.1 : - 0.0 ¢+ --—- 0.1 : LEAKING

AEBBGO PJ NDE14 H - 1.0 : - 0.0 : -— 0.1 : -— 0.0 : —— 0.1 : LOOSE CONHWECTION
AEBROO PJ DRE21 - 1.0 : -- 0.0 : -~ 1.5 - 0.0 : ---- 1.5 : BURNED CONTACT

AEBBOO PJ DE48 : —-— 5.0 : - 0.0 : ~— 37.6 : -— 0.0 : ~——— 7.5 : OVERLOADED MOTOR
AEBBQO PJ DES4 : - 2.0 : - 0.0 : - 22.5 - 0.0 : - 11.3 OPEN CIRCUIT
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WMATA MAINTENANCE HIGH-DRIVER BY DEFECT CODE

LOGIC AND LOW VOLTAGE CONTROL
(GPN AEBB--)

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

H MAINTENARCE H MAINTEMNANCE : H H H
GPEN ucc  D-CODE : ACTIONS H RATE H LABOR HOURS H LABOR RATE : MLHTR H DESCRIPTION

: PATCO WMATA : PATCO WHMATA : PATCO WMATA : PATCO WMATA : PATCO WMATA : GPN ,UCC,D-CODE
AEBBOO PJ DEGA : - 2.0 : -= 0.0 : —-— 20.5 : — 0.0 : ————— 10.3 : INCORRECT TIME DELAY
AEBBOO PJ DM72 3 - 1.0 : - 0.0 : - 3.0 : - 0.0 ¢ -——- 3.0 : BURNED
AEBBOO PJ DM75 H - 2,0 -— 0.0 : - 23,0 -= 0.0 : _—— 11,5 : HOT/OVERHEATED
AEBBOO PJ DN1Y - 1.0 : - 0.0 : - 3,0 = - 0.0 ¢ ——-—- 3.0 ¢ FAILURE, CANNOT DUP
AEBBOO PJ DS12 H -— 3.0 = - 0.0 : —— 9.0 - 0.0 : ——— 3.0 : ERRATIC OPERATION
AEBBOO PJ DS13 H - 1.0 : - 0.0 : - 2.0 : - 0.0 : -——— 2.0 : INTERMITTENT OPER
AEEBBOO %) DS26 H -— 2.0 : - 0.0 3 -— 2,5 - 0.0 : —-———— 1.3 FAILS TO OPERATE
AEBBOO PJ Ds2C - 4.0 : -— 0.0 : -- 12,0 : - 0.0 : -—--- 3.0 : FAILURE, INTERNAL
AEBBOO PJ nz25 : - 1.0 : —— 0.0 : - 2.0 : - 0.0 : ——— 2.0 FAILS DIAGNOSTIC TEST
AEBBOO RU ———— 22,0 -— 3 0,1 -- ¢ 113.0 -—- 2 0.3 -— @ 5.1 ———= RELAY
AREBBOOD RU DE 26 H 6.0 - : 0.0 - H 31.0 - H 0.1 - H 5.2 -———t DEFECTIVE RELAY
AEBROO RO DEZ2K : 1.0 -t 0.0 -— 1 2.0 -— 0.0 - 3 2.0 ———— 1 TRIPPED
AEBBOO RU DE 2L : 1.0 - H 0,0 -= H 12.0 _— : 0.0 - H 12.0 ———— I TRIPPED CKT BREAKER
AEBBOO RU DE2N 1.0 -— 0.0 -—- oz §.0 -- 3 0.0 -— : 8.0 ———— DEFECTIVE SWITCH
AEBBOO RU DM42 H 1.0 - H 0.0 - H - - H - - : - -_———— 3 CRUSHED/CRIMPED
AEBBOO RU DM53 H 2,0 - H 0.0 - H 6.0 -— 2 0.0 —-= : 3.0 ———— LOOSE
AEBBOO RU D513 H 1.0 -— H 0.0 - H 4.0 - H 0.0 - H 1.0 ——— i INTERMITTENT OPER
AEBBOO RU D52E H 4.0 - : 0.0 —-— : 32.0 - H 0.1 - : 8.0 -_——— NO DYNAMIC BRAKE
AEBBOO RU DZ42 H 1.0 - : 0.0 -— H 6.0 - H 0.0 - 6.0 ———— 2 IMPROPER ADJUSTMENT
AEBBOQO RU I 1 H 4.0 - H 0.0 - H 12.0 - : 0.0 —— : 3,0 ———- 2 NOT DESIGNATED
AEBBOO RY ——— - 8.0 : - 0.0 : -— 49,0 : -— 0.0 3 -—--~ 6.1 3 RESISTOR
AEBBOO RY DE 2A H —-— 4.0 -~ 0.0 : - 20.0 - 0,0 : ———— 5.0 : FLASHED/ARCING
AEBBOO RY DES4 H -~ 1.0 : - 0.0 : - 2.0 : - 0.0 : -———— 2.0 : OPEN CIRCUIT
AEBBOO RY DMY2  : - 1.0 : - 0.0 : - 10.5 = - 0.0 @ ———~ 10.5 : BURNED
AEBBOO RY DM74 H - 1.0 = - 0.0 - 15.0 - 0.0 : ———— 15.0 : CRYSTALIZED
AEBBQO RY DM7% : - 1.0 : - 0.0 : -— 1.5 =~ 0.0 : ———— 1.5 : HOT/OVERHEATED
AEBROO 50 ———- : 4,0 - H 0.0 - 1 53.0 — H 0.1 - : 13.3 ——— 1 SHUNT
AEBBOO 50 DE13 H 1.0 -— : 0.0 -— : 9.0 - H 0,0 - H 3.0 -_————z DEFECTIVE WIRING
AEBBOO sSU DE2A H 1.0 - H 0.0 - : 28.0 - : 0.1 - : 28,0 ———— i FLASHED/ARCING
AEBBOO 14 DN33 1.0 -z 0.0 -— 8.0 -— = 0.0 -— B.0 —_—— NO DEFECT, SCHED MOD
AEBBOO SU I ] : 1.0 - H 0.0 - : 8.0 - H 0.0 - : B.0 —_——— HOT DESIGNATED
BREBBOO TX - H - 1.0 : - 0.0 : - 1.5 = -— 0.0 : ———— 1.5 : TRANSDUCTOR
AEBBOO TX DEA48 H —-— 1.0 —-— 0.0 : -— 1.5 : - 0.0 : —_—— 1.5 OVERLOADED MOTOR
AEBRO1 -- ———— 41.0 -— 0.1 - 101.0 -— 0.3 -- 2.5 ———-- : ANNUNCIATOR
AEBRO1 DF ———— 1 41.0 - 0.1 -—— oz 101.0 - 1 0,3 -— 2.5 -z DETECTOR
AEBBO1 DF DE 26 H 1.0 - H 0.0 -— : .0 - 0.0 - b4 6.0 ———— 1 DEFECTIVE RELAY
AEBBO1 DF DE 2K H 10.0 -— 0.0 -— H 15.0 - 0.0 -— I 1.5 ———— 1 TRIPFED
AEBBO1 DF DN22 H 13.0 - H 0.0 -- H 48.0 -- H 0.1 - : 3.7 ———— 2 NO DEFECT,COMP REM
AEBBOL DF DsS23 1.0 -— ot 0.0 - 3.0 -— 0.0 -— 3.0 ———— DEAD CAR
AEBBO1 DF DS 21, : 4,0 - : 0.0 -— H 9.0 - H 0.0 - 4 2.3 -_———— OPERATE, WILL NOT
AEBBO1 DF D742 1.0 - 0.0 -- = 1.0 -— 0.0 -— 1.0 ———— IMPROPER ADJUSTMENT
AEBBO1 DF i ] H 11.0 - 0.0 -- H 19.0 - M 0.0 ~-— : 1.7 ———— NOT NESIGNATED
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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 : : : H
GPN ucc D-CODE @ RACTIONS : RATE : LABOR HOURS H LABOR RATE H MLHTR : DESCRIPTION

: PATCO WMATA + PATCO WMATA PATCO WMATA : PATCO WMATA : PATCO WMATA : GPN, UCC,D-CODE
AEBBO3 - —_——— : 5.0 -— H 0,0 - H 4.0 - H .0 - : 0.8 ~ww— t CIRCUIT PROTECTION
AERBO3 P.J -—— H 5.0 - : 0.0 - : 4.0 - H 0.0 -— : 0.8 -———— % PC BOARD (CARD)
AERBO3 PJ DE 2K : 2.0 - H 0.0 -= H 3.0 -= : 0.0 -— H 1.5 -———— TRIPPED
AEBBO3 PJ DE 2P H 1.0 - }H 0.0 —-— : 1.0 - H 0.0 - : 1.0 ———— DEFECTIVE COMNTACT TIP
AERBO3 PJ D513 H 1.0 -- : 0.0 - : - - H —— -— H - ———— 1 INTERMITTENT DPER
AEBBO2 PJ DS 2L H 1.0 -— : 0.0 - : - - : - -— : -- -———— OPERATE, WILL HNOT
AERBO4 - -—— H 4,0 110,0 : 0.0 0.1 : 9.0 251.7 0.0 0.2 : 2.1 2.3 : ELECTROMOTIVE BRAKING CON
AEBRO4 5R ———— 3.0 -~ 0.0 -— 6.0 -— 0.0 -— 2,0 -——— SWITCH
REBBO4 5R DE 2N H 3.0 -— H 0.0 - 6.0 - H 0.0 - H 2.0 -———— DEFECTIVE SWITCH
AEBBO4 PJ -—— 1.0 106.0 : 0.0 0.1 3.0 233.0 : 0.0 0.1 : 3.0 2.2 PC BOARC (CARD)
AEBBO4 PJ DD24 : - 1.0 : - 0.0 : -— 0.3 : -— 0.0 : -———— 0.3 : DESTROYED
AEBRBO4 PJ DE14 : -- 1.0 : -— 0.0 : -— 1.3 : - 0.0 : —-_———— 1.3 : LOOSE COWNNECTIDN
AEBBO4 PJ DE 2L H - 3.0 : - 0,0 : - 3.8 : -— 0.0 : —_———— 1.3 : TRIPPED CKT BREAKER
AEBBO4 pJ DE 48 : - 3,0 : -— 0,0 : - 11.0 : -— 0.0 : -——— 3.7 ¢ OVERLOADED MOTOR
AEBBO4 PJ DEE5S H - 1.0 : -— 0.0 : - 1.3 -- 0.0 : -——— 1.3 HIGH VOLTAGE
AEBBO4 PJ DE67 H - 5.0 : - 0.0 : -— 20.4 : - 0.0 : ——— 4.1 : INCORRECT CURRENT
AERBO4 BJ DE 69 : —-— 9.0 : -— 0.0 : - 10.6 : —— 0.0 @ — 1.2 INCORRECT SIGNAL
AEBBO4 PJ DEGF : - 1.0 : —— 0,0 : - 2.0 : —-— 0.0 : —_——— 2,0 LOW VOLTAGE
AEBBO4 PJ DE6L : - 2.0 : - 0.0 : - 4.6 : -— 0.0 ¢+ ——-- 2,3 NO OUTPUT
REBBO4 PJ DM13 H - 2.0 : - 0.0 = - 0.7 : - 0.0 : — 0.4 : RROKEN/SHEARED
AEBBO4 PJ DM23 H —- 1.0 : - 0,0 : - 1.0 : -- 0.0 : -_——— Y,0 ¢ DIRTY
AERBO4 PJ DMS1 ¢ - 1.0 ¢ -- 0.0 : - 1.0 = - 0.0 : ---- 1.0 : LOOSE
AEBBO4 eJ DN11 H - 3.0 -- 0.0 : -— 11.0 : - 0.0 : -_——— 3.7 @ FAILURE, CANNOT DUP
AEBBO4 PJ DN32 H - 4.0 : - 0.0 : - 7.2 : - 0.0 : -———— 1.8 : NO DEFECT, PROG MAINT
AREBBO4 PJ DN33 : - 5.0 - 0,0 : -— 10.3 : - 0.0 : -_——— 2.1 : NO DEFECT, SCHED MOD
AERBO4 PJ D511 H - 1.0 -= 0.0 -= -- H -— -— H -——- - : CHATTERING
AEBBO4 PJ Ds12 H - 8.0 : - 0.0 - 27.6 = - 0.0 = —-——— 3.4 : ERRATIC OPERATION
AEBBO4 PJ D513 H —-— 5.0 : - 0.0 -— 15,7 : -— 0.0 : ———— 3.1 ¢ INTERMITTENT OPER
BREBBO4 PJ D526 : - 31.0 : - 0,0 : - 69.6 : -- 0.0 : ——— 2.2 3 FAILS TO OPERATE
REBBO4 PJ D52C H - 17.0 : -— 0.0 - 31.1 -— 0.0 : —_———— 1.8 : FAILURE, INTERNAL
BEBBO4 By DS 2L : 1.0 -— H a.0 - H 3.0 - H 0,0 — - : 3.0 -——— OPERATE, WILL NOT
AEBBO4 PJ Ds2v H -= 1.0 : - 0.0 : -— 1.5 = - 0.0 : -—— 1.5 ¢ TURN OFF, WILL HOT
AERBOA PJ DZ13 H -- 1.0 : -— 0.0 : - 1.0 : -= 0.0 : —_——— 1,0 = FAILED SAFETY TEST
AEBBO4 RU ———= - 4,0 : - 0.0 : - 18.7 : - 0.0 : —_——— 4.7 ¢ RELAY
AEBBO4 RU pC2l : - 1.0 - 0.0 : -— 2.2 - 0.0 : —_———— 2.2 CORRODED
AEBBO04 RU DE 21, : -— 1.0 : -— 0.0 : -— 0.5 : - 0.0 : o 0.5 = TRIPPED CKT BREAKER
AEBBO4 RU DE 48 : - 1.0 : - 0.0 : - 11.0 : - 0,0 : —_———— 11.0 OVERLOADED MOTOR
AEBBO4 RU DzZ42 H - 1.0 - 0.0 : -— 5.0 ¢ -- 0.0 : ———— 5.0 : IMPROFER ADJUSTHMENT
AREBBOS - -——— H 73.0 -— H 0.2 -= H 409.5 -— H 1.0 - H 5.6 -———— PERFORMANCE MODIFICATION
RERABOS HT ———— 2 2.0 -— 1 0,0 -—— 1 18.0 - 3 0.0 -— 9.0 ———— HOSE
AREBBOS HT pp28 1.0 -t 0.0 - 2.0 -— oz 0.0 -— oz 2.0 ——— LEAKING
AEBBOS HT DN33 : 1.0 e : 0.0 -— H 16,0 -- H 0.0 - : 16.0 -———— I NO DEFECT, SCHED MDD
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WHMATA MAINTENANCE HIGH-DRIVER BY DEFECT CODE

LOGIC AND LOW VOLTAGE
(GPN AEBB--)

BASED ON 10,000 MILES OF REVENUE
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PC BOARD

DESCRIPTION

GPN, UCC,D-CODE

OUT OF BAL/TOL
INTERMITTENT OPER
DEAD CAR

OPERATE, WILL NOT
TMPROPER ADJUSTHMENT
NOT DESIGNATED
{CARD)
DEFECTIVE RELAY

QUT OF BAL/TOL

NO DEFECT,COMP REM
NG DEFECT, SCHED MOD
INTERMITTENT OPER

NO DYNAMIC RBRAKE
OPERATE, WILL NOT
EXCESSIVE SLIP
DEFECTIVE WHEEL TREAD
IMPROPER ADJUSTMENT
NOT DESIGNATED

RACK

GROUNDED
DEAD CAR
FL.LAT SPOT

RELAY

DEFECTIVE RELAY
INTERMITTENT OPER

TRANSDUCER

ouUT OF BAL/TOL
INTERMITTENT OFPER

WHEETL

GROUNDED
N DEFECT,COMP REM

DECODE/ENCODE
PC BOARD

{CARD}

LOOSE CONNECTION
FLASHED/ARCING
TRIPPED CKT BREAKER
OVERLOADED MOTOR
OPEN CIRCODIT
INCORRECT CURRENT
INCORRECT STGNAL
SHORTED

PANEL
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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 UCcC  D-CODE : ACTIONS : RATE : LABOR HOURS ¢ LABOR RATE : MLHTR H DESCRIPTI1ON
H PATCO WMATA PATCO WMATA : PATCO WMATA : PATCO WMATA : PATCO WMATA @ GPN, UCC,D-CODE

AEBBO6 PJ DM65 -

1.0 - 0.0 : - 0.3 - 0.0 —_——— 0.3 : JAM/BINDING/LOCKED
AEBBOG PJ DN32 H — 1.0 : - 0.0 : - 1.0 = - 0.0 : - 1.0 : ND DEFECT, PROG MAINT
AEBBOG6 PJ DN33 H - 11,0 - 0.0 : -— 34.4 - 0.0 : ———— 3.1 : NO DEFECT, SCHED MOD
AEBBOG PI D512 H - 2.0 : —-- 0.0 : - 3.0 : - 0.0 : —_——— 1.5 ¢ ERRATIC OPERATION
AEBBOG PJ DS13 : - 4,0 : - 0.0 : - 14.3 : - 0.0 : ——— 3.6 : INTERMITTENT OFER
AEBBOG6 PJ Nns 26 H - 1.0 ¢ -— 0,0 : - 1.0 : - 0.0 —_——— 1.0 : FAILS TO OPERATE
AEBBO6 PJ Ds2Cc  : - 8.0 : -— 0.0 : -— 29.1 = - 0.0 3 ——-—- 3.6 : FAILURE, INTERNAL
AEBBOG6 PJ DZ25 t - 1.0 : - 0.0 : —-- 1.5 : -- 0.0 ¢ ———— 1.5 : FAILS DIAGNOSTIC TEST
AEBBO7 - -———— 3.0 817.0 : 0.0 0.5 : 21.0 2323.5 : 0.1 1.4 : 7.0 2.8 : POWER SUPPLY
AEBBO7 PJ ———— 0z 3.0 817.0 : 0.0 0.5 z 21.0 2323.5 : 0.1 1.4 : 7.0 2.8 : PC BCARD (CARD)
AEBBO? PJ Dpll H - 1.0 : - 0.0 : - 0.5 : -— 0.0 : ——— 0.5 : ACCIDENT/COLLISICHN
REBBO7 pJ DEL14 H - 14,0 : -— 0.0 : - 13.2 : - 0.0 : —_———— 0.9 : LOOSE CONNECTION
AEBBO7 PJ DEZ2R 3 -— 29,0 : - 0.0 = -— 330.3 -— 0.2 ¢+ --—- 11,4 : FLASHED/ARCING
AEBBO7 PJ DEZ2K 3 - 1.0 : - 0.0 : - 2.2 ¢ -— 0.0 ¢ -—--- 2.2 TRIPPED
BREBBO7 PJ DEZL H - 508.0 : - 0.3 : - 1001.5 ¢ - 0.6 : - 2.0 TRIPPED CKT BREAKER
AEBBO7 PJ DE32 : - 6.0 : -— 0.0 : -- 30.1 : -- 0.0 1 -—-—- 5.0 @ MISWIRED/CONNECT INCO
AEBBO7 PJ DE48 H L 29.0 : -— 0.0 : - 162,0 : - 0.1 : - 5.6 ¢ OVERLOADED MCTOR
AREBBO7 PJ DES1 H - 1.0 : - 0.0 -— 5.0 : - 0.0 : -——— 5.0 ¢ BLOWN FUSE
AEBBO7 PJ DES4 H - 3.0 : - 0.0 : —— 6.5 = - 0.0 : —-_——— 2.2 ¢ OPEN CIRCDIT
AEBBO7 PJ DE6S - 4.0 : - 0.0 : - 17.5 ¢ - 0.0 ¢+ —-—-- 4.4 : HIGH VOLTAGE
AEBBO7 pI DE67 H - 9.0 - 0.0 = - 22.1 : - 0.0 : _—— 2.5 : TNCORRECT CURRENT
AEBBO7 PJ DE69 4 - 4.0 : - 0.0 : - B.B : -— 0.0 : ———— 2.2 ITNCORRECT SIGNAL
AEBBO7 2J DEGF H - 48.0 -— 0.0 = - 139.2 : — 0.1 : -———— 2.9 : LOW VOLTAGE
AEBBO7 PJ DE6J = - 1,0 : - 0.0 - 1.0 : - 0.0 ¢+ ~--- 1.0 NO INPOUT
AEBBO7 PJ DEG6L ¢ -- 27.0 -— 0.0 : -— 58.5 : - 0.0 : ---—- 2.2 ¢ NO OUTPUT
BREBBO7 PJ DE73 @ - 4.0 : - 0.0 : - 34.0 : - 0.0 + ——-- 8.5 : SHORTED
REBBO7 PJ DM13 H - 1,0 : - 0.0 : -- 1.1 : -— 0.0 : ——— 1.1 : BROKEN/SHEARED
BREBBO7 PJ DM32 H -= 1.0 : —-— 0.0 - 4.0 : —-- 0.0 : -_—— 4.0 : DEFECTIVE BEARTNG
AEBRO? PJ DM3IC -- 4.0 : - 0.0 : - 3.0 : - 0.0 = -—-—-—-—- 0.8 : STRIPPED
AEBBRO7 pJ DM44 H 1.0 - : 0.0 -— H a.0 -— : 0.0 - g4.0 —_——— 3 oUT OF BAL/TOL
AEBBO7 PJ DMS53 : - 1.0 - 0.0 : - 0,2 @ - 0.0 : —— 0,2 : LOOSE
AEBBO7Y rJ DHM57  : - 1,0 = - 0.0 : -— 6.0 : - 0.0 —_—— 6.0 UNSEATED
AEBBO7 PJ DM72 : -- 9.0 : -- 0.0 : -= 139.5 : -— 0.1 : -—— 15.5 : BURNED
AEBBO7 PJ DM75 : -= 2.0 : -— 0,0 : - 10,0 - 0.0 : -———— 5.0 : HOT/OVERHEATED
REBBO7 PJ DN11 H - 4,0 : -= 0.0 -— 3.5 : -= 0.0 : —_——— 2.4 FAILURE, CAHNNOT DUP
AEBBO7 PJ DN32 : - 9.0 : - 0.0 : -= 36.6 ¢ - 0.0 : ———— 4.1 NO DEFECT, PROG MAINT
AEBBO7 PJ DN33 H - 19.0 : - 0.0 : - 69.0 : —-- 0.0 : —_—— 3.6 NO DEFECT, SCHED MOD
REBBO7 PJ Dsl12 -- 7.0 : -= 0.0 : - 20.7 : -— 0.0 @ ——-- 3.0 : ERRATIC OPERATION
AREBBO7 PJ Ds13 H -— 11,0 : - 0,0 : - 30.7 : -— 0.0 : _———— 2.8 : INTERMITTENT OFER
AERBO7 PJ D523 1.0 -— 0.0 -— 11.0 -—— 0.0 -- 11.0 ———- DEAD CAR
AEBBO7 PJ DS26 - 27.0 : -- 0.0 : -— 69.9 : -— 0.0 :+ ---- 2.6 FAILS TO QPERATE
AREBBO7 pJ ps2c H —-— 21.0 = - 0.0 = - 62.4 - 0.0 « - 3.0 FAILURE, TINTERNAL
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WMATA MATNTENANCE HIGH-DRIVER BY DEFECT CODE

LOGIC AND LOW VOLTAGE CONTROL
(GPN AEBB--)

BASED ON 10,000 MILES OF REVENUE SERVICE QPERATION

! MAINTENANCE : MAINTENANCE H
MLHTR t DESCRIPTION

GPN UCC  D-CODE : ACTIONS : RATE :  LABOR HOURS : LABOR RATE :

: PATCO WMATA : PATCO WMATA : PATCO WMATA : PATCO WMATA : PATCO WMATA GPN, UCC,D-CODE
AEBBO7 PJ DS2D ¢ - 1.0 : - 0.0 - 1.6 = - 0.0 1 ———- 1.6 = INOP CHANNEL SELECTOR
AEBBROQ7? PJ DS2L = 1.0 ~—— 0.0 -— 2.0 —-— 0.0 R 2,0 —— OPERATE, WILL KWOT
AEBBO7 PJ DZ19 - 1.0 : - 0.0 : - 4.0 : - 0.0 &1 - 4.0 : REM FOR OTHER MAINT A
AERBO7 PJ Dz25 -- 2.0 : - 0.0 : — 1.5 : - 0.0 ¢ ———- 0.8 : FAILS DIAGNOSTIC TEST
AEBBQ7 PJ nz42 - 1.0 : - 0.0 : - 2.0 : - 0.0 ¢ ———- 2.0 : IMPROPER ADJUSTMENT
AEBBO7 PJ DZ44 = - 1.0 : - 0.0 : - 0.1 : - 0.0 : ———- 0.1 : INCORRECTLY ASSEMBLED
AEBBO7 PJ [ T _— 5.0 : — 0.0 : - 19,3 - 0.0 ¢ ———— 3.9 : NOT DESIGNATED
AEBBOB - ——— 1 - 254,0 = - 0,2 : - 877.5 - 0.5 : ———- 3.5 : BUFFER/DRIVER/ISOLATION
AEBBOS PJ ——— - 254,0 : - 0.2 : -— 877.5 = - 0.5 ¢ -—--- 3.5 PC BOARD (CARD)
AEBBOB PJ DE1l4 . 2.0 : . 0.0 : - 2.2 - 0.0 ¢ ———- 0.7 : LOOSE CONNECTION
AEBRBOS pJ DEZ2a = - 6.0 : - 0.0 : - 63.0 : . 0.0 : ———- 10,5 : FLASHED/ARCING
AEBBO0S PJ DE2L : - 8,0 : - 0.0 : - 11.4 : - 0.0 : ———- 1.4 : TRIPPED CKT BREAKER
AEBBR0S PJ DEJ2 - 1.0 = - 0.0 : - 6.0 : - 0.0 1 -———- 6.0 : MISWIRED/CONNECT INCO
AEBBO8 pJ DE48B - 39,0 : - 0.0 : - 152.2 - 0.1 3 ———- 3.9 : OVERLOADED MOTOR
AEBBOS pJ DES52 - 1.0 : - 0.0 : - 1.7 ¢ -- 0.0 1 ———- 1.7 : BROKEN LEAD
AEBBOS PJ DES4 -~ 10.0 : - 0.0 - 34,6 -— 0.0 ¢ ———- 3.5 : OPEN CIRCUIT
AEBBO8 PJ DE67 1 - 5.0 : - 0,0 - 26.0 : - 0.0 @ -———- 5.2 INCORRECT CURRENT
AEBBOS PJ DEE9Y - 8.0 - 0.0 : - 13.3 : - 0.0 1 -—--- 1.7 : INCORRECT SIGNAL
AEBBOB PJ DEEL —— 2.0 : - 0.0 : - 16.0 : - 0.0 1 ~—-- 8.0 : NO OUTPUT
AEBBOB PJ DET1 - 2.0 : - 0.0 : _ 3.0 : - 0.0 1 ———- 1.5 : CHANGE OF VALUE
AEBBOB pJ DE73 - 1.0 : - 0.0 : - 3.0 - 0.0 @ -——— 3.0 : SHORTED
AEBBOS pJ DM23  : - 1.0 - 0,0 : - 1.0 - 0.0 ¢+ -—-——- 1.0 = DIRTY
AEBBROS PJ DMS5 -— 1.0 : - 0.0 : - 0,5 ¢ -— 0.0 ¢+ -——-—- 0.5 = LOST/MISSING
AEBBOS PJ DMEE = — 1.0 - 0.0 : -— 0.2 1 - 0.0 ¢ -—--= 0.2 : MISSING MINOR HDWRE
AEBBOS PJ DM6S - 1.0 ¢ -— 0.0 : - 0.6 : - 0.0 ; —wn- 0.6 : JAM/RINDING/LOCKED
AEBBO8 PJ DM72 — 3.0 : -— 0.0 : - 23.1 : . 0.0 : -—-—-—- 7.7 : BURNED
AEBBOS PJ DM75 - 2.0 : - 0.0 : - B.0O : -- 0.0 : -———- 4.0 : HOT/OVERHEATED
AEBBOB PJ DN32 - 4.0 : . 0.0 : — 7.5 = - 0.0 ;: ---=- 1.9 : NO DEFECT, PROG MAINT
AEBBOB PJ DN1Y - 30.0 : - 0.0 : - 65.5 -- 0.0 1 -—--—- 2.2 NO DEFECT, SCHRI MOD
AEBBO8 pJ DP52 -— 1.0 ¢ - 0.0 - 5.0 : -- 0.0 1 ———- 5.0 : RESTRICTED' ATR FLOW
AEBR(8 pPJ DsS1l2 _— 11.0 : - 0.0 : — 24.0 : - 0.0 : -—-—-- 2.2 ERRATIC OPERATION
AEBBOB PJ DsS13 - 15.0 = — 0,0 : - 56.8 : - 0.0 ¢+ ———- 3.8 INTERMITTENT OPER
AERBOB PJ DS26 - 40,0 : _— 0.0 ~—— 100.0 : -— 0.1 &= ——-- 2.5 FAILS TO OPERATE
AEBBOS pJ Ds2C - 55.0 : - 0.0 : -~ 237.9 : — 0,1 1 -——-- 4.3 : FAILURE, THNTERNAL
AEBEOS pJ Ds2x - 1.0 : - 0.0 : - 2.0 : - 0.0 ¢ -—--- 2.0 : UNABLE TO MOVE
AEBBOB PJ Dz 25 . 2.0 : - 0.0 - 13.0 : _— 0.0 1 ——=- 6.5 : FAILS DIAGNOSTIC TEST
AEBB09 - ———— 5.0 -— 0.0 - 29.0 -— 0.1 -~ 5.8 ~--~- : SPEED/TACH
AEBBO9Y pJ —em—e 5.0 -~ 2 0.0 -- 29.0 -— 0.1 — 5.8 —_—— ‘PC BOARD (CARD)
AEBBO9Y pJ DNI3 3.0 —— 0.0 - 11,0 -— 0.0 - 3.7 ——— NO DEFECT, SCHED MOD
AEBBOY pJ NsS2L : 2.0 -— 0.0 - 14.0 -— 0.0 - 9.0 —— OPERATE, WILL NOT
AEBB10 - -—— 8,0 472.0 0.0 0.3 27.0 1925.1 : 0.1 1.2 3.4 4.1 : ACCELERATION CONTROL
AERB10 PJ _—— 8.0 315.0 0.0 0.2 : 27.0 1313.4 : 0.1 0.8 3.4 4.2 : PC BOARD {CARD)
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WMATA MATNTENARNCE HIGH-DRIVER BY DEFECT CODE

LOGIC AND LOW VOLTAGE CONTROL
(GPN AREBB--)

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

: MAINTENANCE : MAINTENANCE : ' : :

GPN uce  D-CODE : ACTIONS : RATE : LABOR HOURS : LABOR RATE : MLHTR : DESCRIPTION

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

AEBBI10O pJ DEl4 -- 1.0 : -- 0.0 : - 0.5 1 — 0.0 1 -———- 0.5 LOOSE CONNECTION
AEBB10O BJ DE2a = - 5.0 : - 0.0 : - 54.0 : -- 0.0 : -—-—-- 10.8 : FLASHED/ARCING

AEBB10O PJ DE2K -- 1.0 : - 0.0 = - 1.5 : - 0.0 : —--—- 1.5 : TRIFPPED
AREBB10O PJ DE2L - B.0O : -— 0.0 : - 18.7 : - 0.0 : ~—-- 2.3 ¢ TRIPPED CKT BREAKER
AEBB10O BJ DE46 - 1.0 -- 0.0 : -- 8,0 : -- 0.0 ¢ -——-- 8.0 : OUT OF ROUND
AREBD10O BJ DE48 -- 74.0 1 -- 0.0 - — 166.9 - 0.2 1 ——-- 5.0 : OVERLOADED MOTOR
AERRIO PJ DES54 @ - 2.0 : - 0.0 : - 12.6 = B 0.0 1 ——-- 6.3 OPEN CIRCUIT
AERB10 PJ  DE&7 - B.0 = -- 0.0 : - 12,5 + - 0.0 & -—--- 5.3 : INCORRECT CURRENT
REDBI10O pJ DE6Y -- 18.0 : - 0.0 : - 46.5 -— 0.0 @+ -———- 2.6 : INCORRECT SIGNAL
REBBI10 pJ DE6A - 1.0 : - 0.0 : - 2.3 - 0.0 + -———- 2.3 INCORRECT TIME DELAY
AEBDIO PJ DEG6F -- 2.0 : _— 0.0 : - 4.1 = - 0.0 ¢ —--- 2.1 : LOW VOLTAGE
ARERB1O PJ DEGL - 4.0 - 0.0 : - 13.5 : —- 0.0 ¢ —--- 3.4 NO OQUTPFUT
AEBB1O PJ DM14 : - 1.0 - 0.0 : - 4.0 : - 0.0 : ———— 4,0 CRACKED
AEBB1O PJ DpM23 - 1.0 _— 0.0 : -- 1.0 = — 0.0 ¢+ —--- 1.0 DIRTY
AEBB10O Pa DM37 - 1.0 - 0.0 = - 2.0 : - 0.0 ¢ - 2,0 : DELAMINATED
AEBBI1O p.J DM53 -- 1.0 - 0.0 : - 9.0 : - 0.0 :+ -~ 5.0 : LOOSE
AEBB1O PJ DM65 : — 2.0 = - 0.0 : - 4.6 - 0.0 1 -———- 2.3 : JAHM/BINDING/LOCKRD
AEBB1O PJ DM72 ¢ - 1.0 = - 0.0 : e 12.0 : - 0.0 ¢+ -—-——- 12,0 : BURNED
AERB1D P} DM75 ¢ - 2.0 : - 0.0 - 9,2 : -— 0.0 ¢ —--- 4.6 1 HOT/QOVERHEATED
REBB10O Py DN11 - 3.0 : - 0.0 -— 7.5 - 0.0 @ ~--- 2.5 : FRILURE, CANNOT DUP
AEBB1D PJ DN13 - 1.0 : - 0.0 -- 6.0 - 0.0 : ---- 6.0 ¢ NO DEFECT, OPER ERROR
AEBB10 BJ DN32  : - 3.0 : - 0.0 : - 11.0 : . 0.0 1+ ---- 3.7 : NO DEFECT, PROG MAINT
AEBB10 PJ DN33 = - 32.0 : - 0.0 : - 114.4 : - 0.1 ¢+ -—--—- 3.6 : NO DEFECT, SCHED MOD
AEEB10 PJ D512 - 27.0 : — 0.0 : - 116.0 - 0.1 ¢+ -—-—-- 4.3 : ERRATIC OPERATION
AEBB10O PJ DS13 = - 20.0 : - 0.0 : - 63.6 : - 0.0 + ---- 3.2 INTERMITTENT OPER
AERR10 PJ Ds21 s -— 1.0 : - 0.0 : -— 8.0 - 0,0 ¢+ ———n 8.0 : CLOSE, WILL NOT
AEBB10 pJ DS26 - 25.0 ¢ - 0,0 : - 66.8 - 0.0 1 -———- 2.7 : FAILS TO OPERATE
AERB10 PJ Ds2c _— 61.0 : - 0.0 : - 287.6 : - 0.2 ¢ —=nw 4.7 = FAILURE, INTERNAL
AEBB10O PJ DS2I, 4.0 1.0 : 0.0 0.0 : 12.0 4.0 : 0.0 0.0 : 3.0 4.0 = OPERATE, WILL NOT
AEBBI1O eJ ps431  : - 1.0 : - 0.0 : - 0.3 : - 0.0 ¢+ ---- 0.3 : ERROR, DISPLAY READOU
AREBBLO PJ DS4E H - 1.0 : - 0.0 : -— 3.0 = - 0.0 : - 3.0 : SLUGGISH
AEBB10 PJ DZ13 — 1.0 : - 0,0 : - 0.3 : - 0.0 : -—-——- 0.3 : FAILED SAFETY TEST
AEBB10O BJ Dz25 - 1.0 : - 0.9 : -- 3.0 : - 0.0 ¢+ ———- 3.0 @ FAILS DIAGNOSTIC TEST
AEBB10D pPJ DZ42 3.0 1.0 0.0 0.0 : 13.0 4.5 : 0.0 0.0 : 4.3 4.5 = IMPROPER ADJUSTMENT
AEBB10O PJ Dz431 3 - 1.0 - 0.0 : -- 0.5 - 0.0 ¢+ -—-—- 0.5 : TMPROPER SPACING/CLEA
AEBB1O pJ () = 1.0 1.0 : 0.0 0.0 : 2.0 4.0 : 0.0 0.0 : 2.0 4,0 : NOT DESIGNATED
AERBIO RU ———— - 149.0 : - 0.1 ¢ - 546.2 : - 0.3 : ———- 3.7 ¢ RELAY
AEBDIO RU DE14 -- 12.0 - 0.0 : - 51.8 : - 0.0 ¢+ --—-- 4.3 : LOOSE CONNECTION
RERB10O RU DE21 : - 6.0 - 0.0 : - 14.5 : —- 0.0 @ ———- 2.4 : BURNED CONTACT
AEDB1O RU DE2% - 6.0 - 0.0 : - 19.5 : - 0.0 1 ---- 3.3 ¢ DIRTY CONTACTS
AEBB1O RU DEZA -— 11.0 - 0.0 : - 44,6 - 0.0 ———— 4.1 FLASHED/ARCING
AERBI10O RU ng2c - 1.0 - 0.0 = - 1.0 ¢ - 0.0 -— 1.0 : INTERLOCK MALFUNCTION
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WHMATA MAINTENANCE HIGH-DRIVER BY DEFECT CODE

LOGIC AND LOW VOLTAGE CONTROL
{(GPN AEBB--)

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

: MAINTENANCE ! MAINTENANCE : H H H
GEN UCcC  D-CODE : ACTIONS : RATE H LABOR HOURS :r LABOR RATE : MLHTR H DESCRIPTION
t PATCO WMATA i PATCO WMATA : PATCO WMATA + PATCO WMATA : PATCO WMATA : GPN, UCC, D-CODE

AEBB10 RrU DE 2E : - 1.0 : - 0.0 = - 2.0 1 —-— 0.0 : ———— 2.0 RELAY COTIL, MALFUNCTIO
AEBB10 RO DE32 H - 1.0 - 6.0 : - 6.0 : -— 0.0 : ———— 6.0 : MISWIRED /CONNECT INCO
AEBB10 RU DE 48 4 - B.0 : - 0.0 : -- 28.5 : - 0.0 : —-——— 3.6 OVERLOADED MOTOR
AEBB10 RU DES4 : - 16,0 : - 0,0 : -— 54.0 : - 0.0 ¢+ ——-- 3.4 CPEN CIRCDIT

AFBB10 RU DE&7 b4 - 2,0 = - 0.0 - - 7.7 ¢ - 0.0 : ———— 3.8 : INCORRECT CURRENT
AEBB10 RO DE6A : - 1.0 : - 0.0 : - 2.5 = - a.0 : -_—— 2.5 INCORRECT TIME DELAY
AERB10 RU DE71 : - 1.0 : - 0.0 : - 2.0 - 0.0 : —-——— 2.0 2 CHANGE OF VALUE
AERB10 RU DE73 H -— 5.0 : - 0.0 : —— 15.5 —-— 0.0 : -_———— 3.1 : SHORTED

AEBB10 RU DE74 H - 18.0 : -- 0.0 : - 73.8 : -— 0.0 : -_——— 4,1 WELDED CONTACT

AEBBI10 RU DM12 : - 1.0 : —-— 0.0 : - 4.0 -- 0.0 : —-——— 4.0 : BROKEN SPRING

AEBB10Q RU DM13 - 1.0 : - 0.0 : - 4,0 : - 0.0 ¢+ ——n 4.0 : BROKEN/SHEARED

AEBB1O RU nM53 - 3,0 : -- 0.0 : - 6.3 : - 0.0 = -——-_ 2.1 : LOOSE

AERB10O RU NM54 H - 2.0 : - 0.0 : -— 17.0 : - 0.0 : —-——— 8.5 : LOOSE/DAMAGED COMM HD
AEBRI10 RU DM57 = -— 1.0 : - 0.0 : - 1.5 - 0.0 @ ———- 1.5 ¢ UNSFATED

AREBRB10 RU DM&E5S : -- 2.0 : - 0.0 : -— 6.4 : - 0,0 : -——— 3.2 : JAM/BINDING/LOCKED
AEBB10 RU DME7 - 1.0 : -= 0.0 = g 2.0 ¢ - 0.0 @ ~--—- 2.0 : STICKING

AEBBI10 RU DM72 : - 4,0 ¢ —-— 0.0 : - 27.0 - 0.0 : ——— 6.8 BURNED

AEBBI10 RU DN32 : -— 4.0 : - 0.0 : -— 3.6 -~ 0.0 : -—— 0,9 : NO DEFECT, PROG MAINT
AEBB10O rRU PN33 H - 1.0 : - 0.0 : -- 5.7 = - 0.0 : ———— 1.9 : NO DEFECT, SCHED MOD
AEBBI10 RO DS11 : - 1.0 : -- 0.0 : - 6.0 -— 0.0 : —_——— 6.0 : CHATTERING

AEBB10 RU DS12 H -— 2.0 ¢ —-— 0.0 : -- 10.0 : - 0.0 : -—— 5.0 : ERRATIC OPERATION
AEBB 10 rRU DS13 H - 9.0 : - 0.0 : -— 26.5 -— 0.0 -———— 2.9 3 INTERMITTENT OPER
AEBBI1O RU DS 26 H -— 12.0 : - 0.0 : - 33.5 : - 0.0 : -———- 2.8 : FAILS TO QPERATE
AEBB10O RU DS 2C H -- 4.0 - 0.0 : - 33,0 : - 0.0 : —-_——— 8.3 : FAILURE, INTERNAL
AEBB1Q RU Nnz12 : -— 1.0 : - 0.0 : - 2.0 : -— 0.0 : -——— 2.0 : CONDEMNED, ADMIN
AREBB10O RU nzd2 - 8.0 : - 0.0 : -- 33.9 : -- 0.0 ¢+ -———- 4.2 IMPROPER ADJUSTMENT
AEBB1O RU [ ] H - 1.0 : -— 0.0 : -— 0.5 : -— 0.0 : ———— 0.% : NOT DESIGNATED

AEBB10O TY —_—— H - 8.0 : -— 0.0 : - 65.5 - 0.0 : ———— 8.2 : TRANSFORMER

AEBBI1O TY DE 2L H -— 1.0 —- 0.0 -- 2.0 - 0.0 : -——— 2.0 : TRIPPED CKT BREAKER
AEBBlO TY DE32 H - 1.0 -- 0.0 : -- 4.0 : - 0.0 -———- 4.0 MISWIRED/CONNECT INCO
AEBB10 TY DE6T : - 1.0 = - 0.0 : -- 14.0 : -- 0.0 : ———— 14,0 : TNCORRECT CURRENT
AEBB10 TY DN33 H - 4.0 : - 0.0 : -- 31.5 : -— 0.0 : ——— 7.9 : NO DEFECT, SCHEDU MOD
AEBBI10Q TY DS13 : - 1.0 = - 0.0 : —— 14.0 : -— 0.0 : -———— 14.0 - INTERMITTENT OPER
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WHATA MAINTENANCE HIGH-DRIVER BY REPAIR CODE

LOGIC AND LOW VOLTAGE CONTROL
{GPN AEBB--)

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

MAINTENANCE : MAINTENAMNWCE : H H :

GPN UCC R-CODE : ACTIONS : RATE H LABOR HOURS : LARBOR RATE b MLHTR H DESCRIPTION

: PATCO WMATA ¢ PATCO WMATA : PATCO WMATA i PATCO WMATA : PATCO WMATA GPN,UCC, R-COPE
AEBBOO - —-——— H 195.0 452.0 0.5 0.3 : g858.0 2181.8 : 2.2 1.3 : 4.4 4.B : LOGIC AND [.0-V CONTROL
AEBBOO 00 ———— H 5.0 -— H 0.0 - H 5.0 —-— : 0.0 - H 1.8 ——— 1 NOT DESIGNATED
RERBOO 00 RJO2 H 1.0 - } 0.0 - H 7.0 - H 0.0 - H 1.8 -——— INSP & FOUND OK
REBBQOO 00 RJO6 : 1.0 - I 0.0 - H 2.0 -— H 0.0 -— ¢ 2.0 ———— I TRACK TEST
AEBBOO 1c ———— - 7.0 : — 0.0 : -~ 39.5 —- 0.0 * ——w- 5.6 ¢ INDUCTOR
AEBBOO 1c RNO3 H ~— 6.0 : - 0.0 : - 36,5 ¢ - 0.0 : ———— 6.1 : REMOVED & REPLACED
AEBBQOOD 1C RNOY : -— 1.0 : -— 0.0 : - 3.0 - 0.0 —_——— 3.0 : REPLACED MINOR HDWRE
AERROOD 5N ~——— 1.0 -— 3 0.0 -— 16.0 -— oz 0.0 -t 16,0 -— H SUPPORT
REBBOO 5N RNO3 H 1.0 -~z 0.0 - H 16.0 - H 0.0 -~ 0t 16.0 ———— 1 REMOVED & REPLACED
AEBBOO 5R -—— 3.0 18.0 : 0.0 0.0 : 5.0 67.6 : 0.0 0.0 1.7 3.8 : SWITCH
AEBBOO 5R RJO2 = - 1.0 : - 0.0 : - 1.0 : -- 0.0 @ ~—-—— 1.0 : INSP & FOUND OK
AERBOO 5R RJO7 H - 5.0 : - 0.0 : -— 21.1 : - 0,0 : —-———— 4.2 : TROUBLE SHOOTING
AEBBOO 5R RHO3 H 3.0 9,0 : 0.0 0.0 : 5.0 40,0 0.0 0.0 : 1.7 4.4 : REMOVED & REPLACED
REBBOOQ SR RNO9 H - 2,0 : - 0.0 : -— 3.5 ¢ —-— 0.0 : —— - 1.8 : REPLACED MINOR HDWRE
AEBBOO 5R [ ] H - 1.0 : -— 0.0 : - 2.0 - 0.0 : ———— 2.0 : NOT DESIGNATED
REBBOO 64 -——— - 42,0 -- 0.0 - 206.1 : - 0.1 : -—-—--—- 4.9 CRADLE
AERBOO 64 RBOY : -~ 1.0 : - 0.0 : - 4.0 3 -~ 0.0 ¢+ ———- 4.0 : ADJUSTED
AEBBOO 64 RE0O2 = -— 1.0 ¢ - 0.0 : -— 6.0 : - 0.0 ¢ ~——~ 6.0 : MODIFIED
AEBROO 64 RJO2 : -— 1.0 : - 0.0 : -— 0.5 : - 0,0 : -_—— 0.5 : INSP & FOQUND OK
REBBQO b4 rRJO7 H - 4.0 : -— 0.0 : —-= 16.2 - 0.0 : _——— 4,1 TROUBLE SHOOTING
AEBBOO 64 RNO3 : —-— 29,0 - 0.0 : - 163.4 - 0.1 : -_—— 5.6 : REMOVED & REPLACED
AEBBOQ 64 RNOS5 = - 4.0 : - 0.0 : - 13,0 : - 0,0 + —--- 3.3 : REPLACED
AEBBQO 64 RN0O9 H - 2.0 = - 0.0 : -~ 3.0 : - 0.0 : ———— 1.5 : REPLACED MINOR HDWRE
AEBBOQ 6R ——— 3.0 -— 0.0 -- 8.0 - 3 0.0 -—- 2.7 -———t CONTACT
AFBROQ BR RNO3 3.0 -— 0.0 -— ot 8.0 -— 0.0 -—- : 2,7 ———— REMOVED & REPLACED
AEBBOQO HE ———— -- 344.0 - 0.2 3 - 1673.0 : -- 1.0 ¢ ——--- 1.9 : HARDWARE
AEBBOO HE RBO1 : - 39.0 : -— 0.0 : -— 109.7 - 0.1 : -—— 2.8 : ADJUSTED
AREBBOO HE RCO3 : - 1.0 - 0.0 : - 0.5 : -— 0.0 : ———— 0.5 : COMPLETED PREVIOQUSLY
AEBBOO HE REO2Z H ~— 2.0 = - 0.0 : - 9.0 ;3 - 0.0 : —_—— 4.5 MODIFIED
AEBBQO HE RJ0Q2 H -— 23.0 : - 0.0 - 67.2 - 0.0 —— -~ 2.9 INSP & FOUND OK
AEBBOQ HE RJIQ7T : - 50,0 : - 0.0 : - 308.0 : -~ 0,2 : -——— 6.2 3 TROUBLE SHOOTING
AEBBOO HE RNO3 : -— 168.0 : - 0.1 : -— 778.3 ¢ - 0.5 ¢+ —~-—- 4.6 REMOVED & REPLACED
AEBBOO HE RNO4 H - 10,0 : -= 0.0 : - 99,0 : - 0.1 : ———— 9.9 : REMOVED TO REPAIR
AEBBOO HE BNOS H -- B.0 = -~ 0.0 : -— 29.0 = - 0.0 : —_———— 3.6 REPLACED
AEBBOO HE RNO9 : —-— 39.0 : - 0.0 : - 254.23 - 0.2 : -——— 6.5 : REPLACED MINOR HDWRE
AEBDBOO HE RR10 H - 2.0 : - 0.0 : - 10.0 -- 0.0 : ———— 5.0 : REMOVE/REPAIR/REPLACE
AREBBQO HE RR18 H -— 2.0 : -— 0.0 : - 8.0 : - 0.0 : ——— 4.0 SERVICED
AERBOQ PE ---~ 't 157.0 5.0 : 0.4 0.0 654.0 6.3 = 1.6 0.0 : 4,2 1.3 PANEL
REBBOQO PE REO1l : 13.0 -— 0.0 -—- 65.0 -- 0.2 -— 3 5.0 ———— ADJUSTED
AEBBQO PE RC10 H 3.0 — : 0.0 -— 7.0 -— 0.0 - H 2.1 —-—— 3 NO DEFECT FOUND
AEBBOO PE REQ2 : 28.0 - H 0.1 -— 79.0 - H 0.2 -— H 2.8 ———— MODIFIED
AEBBOO PE REO3 1.0 -—- 0.0 - 1 8.0 -— 0.0 -— 8.0 ——— OVERHAULED
AEBROD PE REOS5 1.0 -— 1 G.0 -— : 8,0 ~= H 0.0 .- 3 8.0 —_———— 1 REBUILT

o

e tw AP me

[P TETEEY I




L R

4 wr es amom

L T

ar 4 ae

WMATA MAINTENANCE HIGH-DRIVER BY REPAIR CODE

LOGIC AND LOW VOLTAGE CONTROL
(GPN REBB--)

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

MATNTENANCE ¢ MAINTENANCE : : : : :

GFPN ucc R~-CODE : ACTIONS : RATE : LAROR HOURS : LABOR RATE H MLHTR z DESCRIPTION

: PATCO WMATA : PATCO WMATA : PATCO WMATA ! PATCO WMATA : PATCO WMATA : GPN, UCC,R-CODE H
AEBBOQ PE RFO2Z2 H - - - H - -— H - - H - -- : —_———— ———— 1 RENEW SOLUTION
AEBBOO PE RJO2 : 30.0 - H 0.1 -~ H 81.0 e H 0.2 - H 2.7 ———— INSP & FOUND OK H
AEBBOO PE RIOS : 17.0 - H 0,0 - H 44.0 - : 0.1 - : 2.6 ——— 1 TESTED :
AEBBQO PE RJOG6 : 31.0 - H 0.1 -- H 107.0 - H 0.3 -— 3.5 -——= TRACK TEST :
AEBBOO PE RJIO7 H 19.0 2.0 : 0.0 0.0 : 144.0 3.0 0.4 0.0 : 7.6 1.5 : TRCUBLE SHOOTING :
AEBBQO PE RNO3 : 8.0 3.0 : 0.0 D.0 91.0 3.3 0.2 0.0 : 11.4 1.1 : REMOVED & REFLACED H
AEBBQQ PE RR14 : 2.0 -— 1 0.0 -— 2.0 - H 0.0 -z 1.0 ———— RESET :
AEBBOO PE ”R15 : 1.0 -— H 0.0 - H 8.0 - H 0.0 -— H 8.0 ———— 1 REWIRED H
AEBBOO PE RR 24 H 2.0 —-—— 1 0.0 -—— 1 6.0 —— 0.0 - 3.0 ——— 2 TEST & REPAIR :
AEBRQOQ PJ _———— H -— 27.0 = - 0.0 - 138.8 : -— 0.1 : -——— 5.1 : PC BOARD (CARD} H
AEBBOO PJ RJO7 : -- 1.0 : -— 0.0 : - 3,0 = -— 0,0 : ~—— 3.0 = TROUBLE SHOOTING :
AEBBOOD PJ RNO3 H -- 25,0 -— 0.0 : - 134.3 : -- 0.1 : -—— 5.4 : REMOVED & REPLACED I
AEBBOO PJ RR18 : - 1.0 : -— 0.0 : -— 1.5 : - 0.0 : ——-—- 1.5 : SERVICED H
AERBOD RU -—— H 22.0 - 3 0.1 -— H 113.0 - 3 0.3 - H 5.1 -——= RELAY H
AEBBOQ RU RA QG H 1.0 - H 0.0 - H 4.0 -— H 0.0 - : 4.0 ————: CHARGED W/REFRIGERANT
AEBBOO RU RBO1 1.0 -— 0.0 -— 6.0 -— 2 0.0 - 6.0 ——e T ADJUSTED H
ARBBOO RU RB 04 : 1.0 -— 0.0 -— 4.0 -— 1 0.0 -— 4.0 ———— 3 TIGHTENED 4
AEBBOO RU REOS : 2.0 - : 0.0 —— : 16.0 - H 0.0 - H 8.0 —_———T REBUILT H
AEBROO RU RJO2 3.0 - 0.0 - H 6.0 -— 0.0 - H 2.0 —_———— INSP & FOUND OK :
AERROO RU RJOS5 1.0 -—- 0.0 -— 4.0 -—- 0.0 -— 4.0 -——- TESTED H
AEBBOO RU RJOG : 1.0 -— 1 0.0 -— 1 6.0 -— 3 0.0 -— oz 6.0 ———— TRACK TEST H
AEBBOO RO RJIO7 : 1.0 -— H 0.0 - H 12.0 - H 0.0 -— H 12.0 -———= TROUBLE SHOOTING :
AEBBOQ RU RND3 H 6.0 - : 0.0 - : 33.0 - H 0.1 - : 5.5 —_——— 1 REMOVED & REPLACED H
AEBBOO RU RNODS H 1.0 - : D.0 - 12.0 - b4 0.0 - H 12.0 -——-— 2 REPLACED H
AEBHOO RU RN12 H 2.0 - : 0.0 - : 2.0 -— t 0.0 - H 1.0 -——-— REPLACED TERMINAL :
AEBBOO RU RR10 : 1.0 - H D.0 - H 6.0 - T 0.0 -— H 6.0 —_———— 1 REMOVE /REPAIR/REPLACE :
AEBBOD RU [ ] : 1,0 -— : 0.0 - H 2.0 - : 0.0 - : 2.0 —_———— NOT DESIGNATED H
REBBOQ RY -———— -— 8.0 = - 0.0 : — 49,0 * -- 0.0 ¢+ ——--- 6.1 : RESISTOR H
AEBBOQ RY RNO3 : - 8.0 : -- 0.0 : - 49.0 : -- 0.0 : ———— 6.1 REMOVED & REFLACED :
AEBBOO SU ——— 1.0 —~— 0.0 -— 53.0 -— 0.1 -— 13.3 -—— SHUNT :
AEBBO0 50 RMO2 : 1.0 - H 0.0 - H B.O = H 0.0 - : 8.0 ———— MISC REPAIRS H
REBBOQOO sSuU RRO1 : 2.0 - : 0.0 -— : 36,0 - H 0.1 -— : 18.0 —-———— CONNECTED :
AEBB0OO SuU RR15 1.0 - 0.0 -— 9.0 -— 0.0 -— 1 9.0 -——— 1 REWIRED :
AEBBOO TX -——— H - 1.0 : - 0.0 : - 1.5 : — 0,0 : _——— 1.5 = TRANSDUCTOR :
AEBBOO TX RJO7 H - 1.0 : - 0.0 : - 1.5 o 0.0 ¢ e 1.5 ¢ TROUBLE SHOOTING H
AEBBO1 - - -——— H 41.0 - : 0.1 = - : 101.0 - H 0.3 - H 2.5 —-—--- t ABANNUNCIATOR H
AEBBO1 DF -———— H 41.0 - : 0.1 - 101.0 - : 0.3 - : 2.5 -——— DETECTOR H
AEBBO1 DF RBOI : 1.0 -— % 0.0 -— 1.0 -— 0.0 - 1.0 ———— 1 ADJUSTED :
AEBB01 DF RC10 : 3.0 - : 0.0 -— 6.0 - : 0.0 - H 2.0 - NO DEFECT FOUND H
AEBRO] DF RJO2 15,0 - : 0.0 - H 25,0 -— 1z 0.1 -— : 1.7 —_——— INSP & FOUND OK :
AEBBO1 DF RJOS : B.0 -— 0.0 -— oz 30.0 -— 0.1 -— 3.8 ———= TESTED :
AEBBO1 DF rRJQT H 3.0 - i 0.0 —-— M 9.0 - 0.0 - : 3.0 —-————t TROUBLE SHOOQTING :
AEBBO1 DF RN13 : 1.0 - : 0.0 - 4.0 - 0.0 - H 4.0 —_——— REPLACED TERMINAL H
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WMATA MAINTENANCE HIGH~-DRIVER BY REPAIR CODE

LOGIC AND LOW VOLTAGE CONTROL
(GPN AEBB--)

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

1 MATNTENANCE
GPN UCC R-CODE : ACTIONS

MAINTENANCE : H ' :
RATE : LABOR HOURS ! LABOR RATE MLHTR : DESCRIPTION

T

PATCO WMATA : PATCO WMATA

[T

PATCO WMATA

e anw

PATCO WMATA PATCO WMATA GPN,UCC, R-CODE

AEBBO1 DF RR10

REMOVE /REPAIR/REPLACE

H ~-— - ———— —_————
-

e we vn
RETEETY

AEBBO1 DF RR14 H 8.0 - H 0.0 — ! 10.0 -— 0.0 - H 1.3 ———— 1 RESET

AEBBO1 DF RR24 : 1.0 -— 0.0 - 10.0 - 0.0 -— ¢ 10,0 ———— TEST & REPAIR

AEBBO3 - -———— : 5.0 -= H 0.0 - H 4.0 -— H 0.0 - H 0.8 ——~- t CIRCUIT PROTECTION

AEBBG3 PJ -——= 1 5.0 -— 0.0 -3 4,0 -— 2 0.0 - 0.8 ———— 3 PC BOARD (CARD)

AEBBO3 FJ RNO3 : 2.0 —— : 0.0 - H -- - H - - H - -——— REMOVED & REPLACED
AERBO3 PJ RR14 : 2.0 -— 0.0 - ¢ 3.0 —-— 1 0.0 -— 1.5 —-——— it RESET

AEBBO3 BJ R501 H 1.0 - H 0.0 - H 1.0 -~ : 0.0 ~ : 1.0 -3 DRESSED & FILED
AEBBO4 - ———— 1 4.0 110.0 0.0 0.1 : 9.0 251.7 : 0.0 0.2 = 2.3 2.3 : ELECTROMOTIVE BRAKING CON
AEBBO4 5R -——— 3.0 -— oz 0.0 - 6.0 -— 0,0 -— 2 2.0 ———— 1 SWITCH

AEBBOY4 SR RNO03 H 3.0 - H 0.0 - H 6.0 - H 0.0 -— H 2.0 —-_——— REMOVED & REPLACED
AEBBO4 PJ ———— 1 1.0 106,0 = 0.0 0.1 : 3.0 233,0 : 0.0 0.1 : 3.0 2,2 @ PC BOARD {CARD)

AEBB(4 PJ RBO1 : - 2.0 : - 0.0 : -= 2,3 -— 0.0 : - 1.2 : ADJUSTED

AEBBO4 PJ rRJOZ2 -— 1.0 : - 0.0 : -— 6.5 : — 0.0 ¢+ -—-—-- 6.5 INSP & FOQUND 0K
AEBRO4 PJ RJO7 : - 3.0 : -— 0.0 : -— 17,2 : - 0.0 : ———— 5.7 ¢ TROUBLE SHOQTING
AEBBO4 PJ RNO3 : 1.0 99.0 = 0.0 0.1 : 3.0 206.0 = 0.0 0.1 : 3.0 2.1 REMOVED & REPLACED
AEBBO4 PJ RR1B H - 1.0 : -— 0.0 - 1.0 : - 0.0 : ——— 1.0 SERVICED

AEBBO4 RU -———= 2 —- 4.0 : - 0.0 : - 18.7 : - 0.0 @ -—--- 4.7 : RELAY

AEBBOA RU RND3 -~ 3.0 - 0.0 : ~- 16.5 : - 0.0 ¢ —--- 5.5 1 REMOVED & REPLACED
AEBBO4 RO RRI1O0 H - 1.0 : -— 0.0 : -- 2.2 ¢ -— 0.0 —_———— 2.2 : REMOVE/REPAIR/REPLACFE
AEBBOS -— -_——— H 73.0 ~— : 0.2 -— H 409.5 -— H 1.0 - H 5.6 -~—-— 1 PERFORMANCE MODIFICATION
AFBRBOS HT -———— oz 2.0 -— 0.0 - s 18,0 - 0.0 -z 9.0 ———— HOSE

AFBBOS HT REQZ : 1.0 -—- 1 0.0 -- 16.0 -— 0.0 -- ¢ 16.0 -——— MODIFIED

AEBBQOS HT RNO3 : 1.0 -— : 0.0 e H 2.0 - H 0.0 -- : 2.0 -———- REMOVED & REPLACED
AEBBOS PE —_———— i 17.0 -— % 0.0 -— 78.0 -~ 0.2 -— oz 4.6 ———— 2 PANEL

AEBBOS PE RBOL : 2.0 -— 0.0 -— 3 19.0 —-—— oz 0.0 -— 9.5 e ADJUSTED

AEBBOS PE RC13 H 1.0 - H 0.0 -= H 3.0 -— H 0.0 —— H 3.0 -_——— REMOVED FOR OTHER USE
AEBBOS PE RNO3 : 12.0 - H 0.0 - : 47.0 - H 0.1 - H 3.9 _———— REMOVED & REPLACED
AEBBOS PE RNOS  : 1.0 - 0.0 ~— % 3.0 -—— 0.0 - 3.0 ———— 1 REPLACED

AEBROS PE RR10Q T 1.0 - : 0.0 —-— 4 6.0 -~ H 0.0 - H 6.0 ———— 1 REMOVE/REPAIR/REPILACE
AEBBOS PJ -——— H 36.0 -—— H 0.1 - : 151.5 —— H 0.4 -— H 4,2 ———— 1 PC BOARD (CARD)

AEBBOS PJ RBO1 : 16.0 -— H 0.0 - H 42.5 - H 0.1 -= H 2.7 ————1 ADJUSTED

AEBBOS PJ REO2 1.0 -— 3 0.0 - 11.0 - 1 0.0 -— oz 11.0 -———— 2 MODIFIED

AEBRGS PJ RIOS : 8.0 ~— 0.0 —-— 37.0 -— i 0.1 - 4.6 ———— 2 TESTED

AEBBOS PJ RJO7 H 2.0 - H 0.0 - 7.0 - : 0.0 - H 3.5 ———— 1 TROUBLE SHOQOOTING
AEBBOS PJ RNO3 : 7.0 - : 0.0 - 46.0 —— H 0,1 -= : 6.6 —_———— REMOVED & REPLACED
AEBBOS PJ RNO5 H 1.0 -— H 0.0 - 4.0 - H D.0 -— H 4.0 ———— REPLACED

AEBBO5S PJ RR10 H 1.0 -— H 0.0 - H 4.0 - H 0.0 — H 4.0 ———— REMOVE /REPATIR/REPLACE
KEBBOS RB ———— 4,0 -— 2 0.0 - 61.0 .-t 0.2 -~z 15.3 ———— 1 RACK

AEBBOS RB RJO2 H 1.0 -— H 0.0 -— H 5.0 -- H 0.0 - H 5.0 ———— 1 INSP & FOUND OK
AEBBOS RB RJG7 H 3.0 - H 0.0 - : 56,0 —— H 0.1 -— H 18.7 —_——— TROUBLE SHOOQOTING
AEBBOS RU ——— T 2.0 -- H 0.0 - H 8.0 —-— H 0.0 -— H 4.0 ———— RELAY

AEBB(S RU RNO3 : 2.0 - 0.0 - N 8.0 - H 0.0 - 4.0 -——= REMOVED & REFILACED
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WHMATA MAINTENANCE HIGH-DRIVER BY REPAIR CODE

LOGIC AND LOW VOLTAGE CONTROL
{GPN AEBB--)

BASED ON 10,000 MILES OF REVENUE SERVICE OQPERATION

: MAINTENANCE 3 MAINTENANCE : : : :
GPN UCC R-CODE ACTIONS ' RATE :  LABOR HOURS ¢ LABOR RATE : MLHTR : DESCRIPTION
: PATCO WMATA t PATCO WMATA : PATCO WMATA : PATCO WMATA : PATCO WMATA : GPN, UCC, R-CODFR
AEBBOS TW -——— -— -— 3 -— -—— - -— - - == ———— 1 TRANSDICER
AEBBOS TW RNO3 3.0 -— 0.0 - 20.0 -— 0.1 -— 6.7 ——— REMOVED & REPLACED
AEBBOS WE _—— 9.0 -— 0.0 -— 73,0 -—- 0.2 - 8.1 ————t WHEEL
AEBBOS WE RJOS5 5.0 -— 0.0 -— 20.0 -— 0.1 -— 1 4.0 -———— TESTED
AEBBOS WE RPOS 1.0 -z 0.0 -2 16.0 -— 0.0 -~ ¢ 18,0 -——— CLEARED GROUNDS
AEBBOS WE RR24 3.0 —— 0.0 -— 37.0 -— 1 0.1 -— 12,13 ——— 1 TEST & REPAIR
AEBRBO6 - ———— - 47.0 - 0.0 : - 149.9 : -- 0.1 ¢ ———- 3.2 : DECODE/ENCODE
AEBBO6 PJ ——— - 47.0 : - 0.0 - 14%.9 : - 0.1 : ———- 3.2 = PC BOARD (CARD)
AEBBOG pJ RBOL = - 1.0 : - 0.0 : - 2.0 : -_— 0.0 ¢ ~meo 2.0 = ADJUSTED
AEBBO6 P2 RED2 - 2.0 : -— 0,0 : - 1.7 ¢ - 0.0 : -———- 0.9 : MCDIFIED
AEBBOG6 pJ RJOT7 : - 1.0 : - 0.0 : - 1.0 : - 0.0 1 -—--- 1.0 : TROUBLE SHOOTING
AEBBO6 pJ RNO3 : - 43.0 @ - 0.0 : - 145.2 —_— 0.1 ¢+ -——-- 3.4 ¢ REMOVED & REPLACED
AEBBO? - _-———— 1 3.0 817.0 : 0.0 0.5 : 21,0 2323.5 : 0.1 1.4 7.0 2.8 : POWER SUPPLY
AEBBO? PJ ———— 2 3.0 817.0 : 0.0 0.5 : 21.0 2323.5 : 0.1 1.4 : 7.0 2.8 : PC BOARD (CARD)
AEBBO7? pJ RB0O1 : - 9.0 = - 0.0 : - 22,6 : -= 0.0 ¢+ ———- 2.5 3 ADJUSTEDR
AEBBO7 PJ REQ2 : - 4.0 = - 0.0 : - 12.7 : -— 0.0 : ———- 3.2 MODIFIED
AEBBO7 PJ RJI02 : - 7.0 ¢ - 0.0 : - 50.6 : -—— 0.0 ¢+ --—-- 7.2 = INSP & FOUND OK
AEBBO7Y PJ RJIO7 : 1.0 63,0 : 0.0 0.0 : 11,0 76.8 = 0.0 3.0 : 11,0 1.2 3 TROUBLE SHOOTING
AEBBO7 PJ RNO3 H 2.0 713.0 = 0.0 0.4 : 10.0 1979.2 : 0.0 1.2 5.0 2.8 : REMOVED & REPLACED
AEBBO7 PJ RNO4 - 1.0 -— 0.0 : - 5.4 : - 0.0 @ —--n 1.3 REMOVED TO REPAIR
AEBB0O?7 PJ RNOS - g.0 : -- 0.0 : —-— 62.7 : - 0.0 «+ -—--= 7.8 : REPLACED
AEBBO7 PJ RNO9 2 - 4.0 : - 0.0 : — 52.5 : - 0,0 + —-——- 13.1 : REPLACED MINOR HDWRE
AEBBO7 eJ RR10 : - 1.0 ¢ - 0.0 - 15.0 = - 0.0 ¢+ ———- 15.0 : REMOVE /REPAIR/REPLACE
AEBBO7? PJ RR18 : —-— 3.0 ¢ —— 0.0 : -— 34.0 : -— 0.0 : - 11,3 : SERVICED
AEBBO7 PJ [ 1 : - 1.0 : - 0.0 : - 12.0 : -- 0,0 1+ ———- 12.0 : NOT DESIGNATED
AEBBOS - ———— g - 254.0 : - 0.2 : - 877.5 : -- 0.5 ¢ ———- 3.5 ¢ BUFFER/DRIVER/ISOLATION
AEBBO8 pPJ ———— - 254,00 : - 0.2 : - 877.5 -- 0.5 : ———— 3.5 : PC BOARD {CARD)
AEBBOS PJ RBO1 H - 3,0 : - 0.0 : - 2.2 - 0.0 : -——— 0.7 ADJUSTED
AEBEOSH BJ RC0OI : - 1.0 - 0.0 : - 1.0 = - 0.0 @ ———- 1.0 COMPLETED PREVIOUSLY
AEBBOS pJ REO2 : - 6.0 : - 0.0 - 10.1 : - 0.0 : -——-- 1.7 ¢ MODIFIED
AEBBOB P.J RJO2 s -— 2.0 : - 0.0 : - 4.5 = 0.0 = ———- 2.3 : INSP & FOUND OK
AEBBOS pJ RJO7 = - 10.0 : - 0.0 : - 38.1 : - 0.0 ¢+ ~--- 3.8 ; TROUBLE SHOOTING
AEBBOS PJ RNO3 : - 226.0 : - 0.1 : - B17.0 : - 0.5 5 -——- 3.6 ¢ REMOVED & REPLACED
. AEBBOS pJ RNOS5 ¢ - 2.0 : - 0.0 : - 0.6 : - 0.0 : -———- 0.3 : REPLACED
AEBBOR PJ RNO9 : - 2.0 : - 0.0 : - 2.0 : - 0.0 ¢+ ——-—- 1.0 : REPLACED MINOR HDWRE
AEBBOS PJ RR18 : - 2.0 ¢ - 0.0 : - 2.0 : -- 0.0 1 ~—-w- 1.0 : SERVICED
AEBBOY -~ -——= 5.0 -— 0.0 -— 29.0 -— 0.1 _— 5.8 -—-- : SPEED/TACH
LEBBOY PJ -———— 5.0 —— 1 0.0 -- 29.0 - 0.1 -— 5.8 ——— PC BOARD (CARD)
AEBB09 PJ RED2 : 3.0 -— 0.0 -— 11.0 - 0.0 —— 1 3.7 _—— MODIFIED
AEBBO09 P.J RNO3 : 2.0 -— I 0.0 - H 18.0 -- H 0,0 -— H 9.0 et REMOVED & REFLACED
AREBRBRI10 - ——— H a.0 472.0 : 0.0 0.3 27,0 1925.,1 0.1 1.2 = 3.4 4.1 : ACCELERATION CONTROL
AERB10O PJ —_——— : B.0O 315.0 : 0.0 0.2 27.0 1313.4 : 0.1 0.8 : 3.4 4.2 PC BOARD (CARD)
AEBBRI10 PJ RBO1 3.0 4.0 : 0.0 0.0 : 13,0 10,0 : 0.0 0.0 : 4.3 2.5 ¢ ADJUSTED
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g-0/L=0

WMATA MAINTENANCE HIGH-DRIVER BY REPAIR CODE

LOGIC AND LOW VOLTAGE CONTROL
(GPN AEBB--)

BASED ON 10,000 MILES OF REVENUE SERVICE OPERATION

MAINTENANCE ¢ MAINTENANCE

GPN UCC R-CODE ACTIONS : RATE t LABOR HOURS LABOR RATE MLHTR DESCRIPTION

[T I
4w b4 as

e wp v ome

PATCO WMATA : PATCO WMATA : PATCO WMATA PATCO WHMATA PATCO WMATA

4

GPN, UCC, R-CODE

.
LU TR T Y]

"

REBB10 PJ RJO7 1.0 10.0 : 0.0 0.0 : 6.0 41.0 : 0.0 0.0 = 6.0 1.1 : TROUBLE SHOOTING
AEBB10D PJ RNO3 3.0 296.0 : 0.0 0.2 : 6.0 1251.8 : 0.0 0.9 : 2.0 4,2 1 REMOVED & REPLACED
AEBB10 pJ RNOS @ - 1.0 : —- 0.0 : - 0.1 : - 0.0 + -——-- 0.1 : REPLACED

AEBB10 pJ RR10 - 1.0 : -- 0.0 : - 6.0 : - 0.0 ¢ —wnc 6.0 : REMOVE/REPAIR/REPLACE
AEBB10 PJ RR12 - 1.0 : - 0.0 : -— 2.0 : - 0,0 ¢+ -———- 2.0 SERVICED

AEBB10 PJ [ 1 1.0 1.0 : 0.0 0.0 : 2.0 -— 0.0 -— ot 2.0 -— NOT DESIGNATED

AEBBR10 RU ———— - 149.0 : - 0.1 : — S46.2 : - 0.3 3+ -——-—- 3.7 : RELAY

AEBRB10O RU RBO1 @ - 22.0 : — 0.0 : - 63.4 : —_— 0.0 : ———- 2.9 : ADJUSTED

AERB10O RU RJN2 : - 2.0 : - 0.0 : - 6.0 —_— 0.0 ¢+ ——-- 3.0 : INSP & FOUND OF
AEBB1O RU RJO7 : _— 17.0 : - 0.0 : - 36.8 = ~— 0.0 ¢+ -—-——- 2.2 TROUBLE SHOOTING
AERB10O RU RNO3 - 82.0 : - 0.0 : - 338.4 - 0.2 : -—--- 4.1 : REMOVED & REPLACED
AERB10O RU RNO4 - 1.0 : - 0.0 - 0.2 : - 0.0 ¢+ -———- 0.2 : REMOVED TO REPAIR
AEBB1D RO RNO9 : - 15.0 : - 0.0 : - 72.0 : - 0.0 ¢+ -—-—- 1,8 : REPLACED MINOR HDWRE
AEBB10 RU RRI1O - 3,0 = - 0.0 : - 14.1 : -— 0.0 ¢ ~—=~ 4.7 REMOVE/REPAIR/REPLACE
AEBB10 RU 2RIB @ . 6.0 : - 0.0 : - 12.3 ;: - 0.0 : ~-=- 2.1 ¢ SERVICED

AERB10 RU [ 1 - 1.0 : - 0.0 : - 3.0 : - 0.0 ¢ ———— 3.0 ; NOT DESIGNATED

AEPB10 TY _—— - 8.0 : - 0.0 : - 65.5 1 - 0.0 : -———- 8.2 : TRANSF ORMER

AEBRBID TY RNO3 - 6.0 = - 0.0 : - 59,5 & — 0.0 1 -———- 9.9 : REMOVED & REPLACED
AEBB10O TY RNOS ¢ - 1.0 : - 0.0 : - 2.0 : - 0.0 : _—— 2,0 s REPLACED

AEBB10 TY RR10 = -- 1,0 = - 0.0 : - 4.0 -~ 0.0 ¢ ——=- 4.0 ¢ REMOVE/REPAIR/REPLACE

s ws 4 ae






APPENDIX K

Propulsion System Functional Hierarchy

K-1/K-2






A00000

AZ0000

AZAQQO

AEAAQQ

AEAACL

AEAAQZ

AEAAQZ

AEAACH

AEAAQS

AEARQE

AEAB00

AEABOL

AEABO2

AEABOZ

AEABO4

AZABOS

AZABOSB

AZACOO

AEBOOC

AEBAQO

AEBBQO

AEBBOL

AZB3B802

ALEZBO3

AE3BO4

AESBOS

TRANSZIT

YIHICLE

FROPULSION SY3TEM

MANUAL CONTRCLS, T/L

MASTER CONTRULLER

+

MASTZR XEZY SWITIH

MODE SZLECTRR

DIRECTION SEZLZCTOR

RATE CCONTRCLLZIR

RESET

CIRCUIT PROTECTIC

AUXILIARY CZONTRCLLER

MASTER XEY SWITCH

MCCE SELECTOR

DIRECTION SEL

CTCOR

[

RATZ JONTROLLZIR

1

RESET

CIRCUIT PROTEZCTION

T/L PROPULSION/BRAXING

TIVZ SXFCRT CZONTRCGLLER

TRAINLINE DETECZTCORS

L2GTC AND LO-V CONTRCL

ANNUNCIATOR

cyTouT

CIRCIJIT PROTECTICN
ZLECTRCMOTIVE 3RAXINC CONTRCL
PERFORMANCZ MODIFICATION

DECODE/ZINCODE



X
m
w
w
(]
~3

AE3BO9S
AEBBLO
AE3C00
AEBCOL
AERC02
AZBCO3
AEBCO4
AEBCO5
AZ3CO06
AEBCO7
AE3CCSE
AEBCO9
AEBC1O
AEBC1I
AE3CIL2
AEBCL3
AEBCLl4
AEBDOO
AEBDO1
AEBDQ2
AEBDO3J
AEBEOQCQ

AECO0Q

AECAQOQ

AECBOO

PCWEZR SUPPLY

BUFFER/DRIVER/ISCLATION

SPZIZID/TACH

ACCELZRATION COIONTRCL
4IGd VOLTAGEZ SWITCH GEAR

BRAXE

FIELD

GROUND

LINE

~20P

OVERLZAD

PARALLEL

POWZIR BRAXE

REVERSER

SERI

(D]

S
CIRCUIT PROTECTICN
. SERIES PARALLEL
, « RETRQGRESSION
« « POWER
POWZR REGULATION
Cam
SOLID STATE
ACCELERATOR
LINE FILT=R
VENTILATION-CCOLING
3LIOWERS

CONTROLS



AECCOO
AECDOC
AECECO
AEDOCOQ
AZDAQQ
AEDAOL
AEDAODZ2
AEDBOO
AEDBOL
AEDCOC
AEDDOQ

AZDFGO

5]

ILTZRS
DUCTING
CIRCUIT PROTECTION
TRACTION MCTOR AS3SY
FIELD
MAIN
COMMUTATING
ARMATURE ASSY
COMMUTATCOR ASSY
BRUSHHQLZER ASEY
3RUSH

BEARINGS

K-5/K-6






APPENDIX L

Universal Component Codes

L-1/L-2






UNIVERSAL COMPONENT CODES

CODE DESCRIPTION CCDE DESCRIPTIGCN
0OC NOT DESIGNATED B5 BRAKE
B6 BREATHER
AA ABSORBER B7 BRIDGE
AB ACCELERATOR B8 BRUSH
AC ACCELEROMETER 89 BRUSHHOLDER
AD ACCUMULATOR 3A BUFFER
AX ACTUATCR 3B BULB
AE ADAPTER 3C BULKHEAD
AF ALARM 3D BUMPER
AH ALTERNATOR 3B BUS
AJ AMMETER 3F BUS BAR
AK AMPLIFIER 3H BUSHING
AL ANCHOR 3J BUZZER
AM ANGLE IRON
AN ANNUNCIATOR ca CAB
AP ANODE CB CABINET
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 CARRIZER
BB BALLAST CM CARTRIDGE
BC BAND CN CASE
BD BAR CP CASEMENT
BE BARRIER CR CASING
BEF BASE CS CASTING
BH BASEPLATE CT CATCH
BJ BATTEN CU CATHODE
BK BATTERY Cv CELL
BL BEAM CW CHAIN
BM BEARING CX CHANNEL
BN BELL CY CHARGER
BP BELLOWS CZ CHASSIS
BR BELT CO CHECK
BS BEZEL Cl CHOKE
BT BLADDER C2 CHOFPPER
BU BLADE C3 CHUTE
BV BLOCK c4 CIRCUIT
BW BLOWER C5 CIRCUIT BREAKER
BX BOARD Cé COCK
BY BODY C7 CLaAMP
BZ BOLSTER C8 CLEAT
BC BOLT C9 CLEVIS
Bl BOOQOT 6A CLEVIS PIN
B2 BOX 6B CLIP
B3 BRACE 6C CLOCK
B4 BRACKET 6D CLOSER



CODE

6E
43
6F
6H
6J
6K
6L
6M
oN
6P
6R
6S
6T
6U
6V
oW
6X
oY
62
60
61
62
63
64
65
66
67
68
69
4a

DA
DB
DC
DD
DE
DZ
DF
DH
DJ
DK
DL
DM
DN
DP
DR
DS
DT
DU
DV

UNIVERSAL COMPONENT CODES

DESCRIPTION

CLUTCH
COIL
COLLAR
COLLECTOR
COMMUTATOR
COMPRESSOR
CONDENSOR
CONDUIT
CONNECTOR
CONSOLE
CONTACT
CONTACTOR
CONTAINER
CONTROL
CONTRQOLLER
CONVERTER
CORD

CORE
COTTER PIN
COUNTER
COUPLER
COUPLING
COVER
CRADLE
CRANK
CRANKCASE
CRANKSHAFT
CURTAIN
CUSHION
CYLINDER

DAMPER

DECAL
DECODER
DEHYDRATOR
DEMODULATOR
DESICCANT
DETECTOR
DIAPHRAGM
DIFFERENTIAL
DIFFUSER
DICDE

DISC
DISCRIMINATOR
DISPENSER
DISPLAY
DISSIPATOR
DOOR

DRAWER

DRIER

CODE

DW
DX
DY

Ea
EB
EC
ED
EE
EF
EH
EJ

Fa
FC
FD
FE
FF
FH
FJ
FK
FL
FM
FN
Fp
FR
FS
FT
FU
Fv
Fw

A
9B
acC
aD
9E
9F
9H
9J
9K
9L
9M
9N
9p
9R
98

HA
HB

DESCRIPTION

DRIVER
DRUM
pucCT

ELEMENT
ENCLOSURE
ENCODER
ENGINE
EQUALIZER
EVAPORATOR
EXCITER
EXTINGUISHER

FAN

FIELD
FILTER

FIN

FINGER
FINGER BOARD
FITTING
FIXTURE
FLANGE
FLASHBQOARD
FLOAT
FLUID
FLYWHEEL
FOLLOWER
FRAME

FUEL

FUSE

FUSE BLOCK

GASKET
GAUGE
GEAR
GEARBOX
GENERATOR
GLAND
GLASS
GLAZING
GONG
GOVERNOR
GRID
GRILL
GROMMET
GUARD
GUIDE

HAMMER
HANDLE



CCDE

HC
HD
HE
HEF
HH
HJ
HK
HL
HM
HN
HP
HR
HS
HT
HU
HV

1A
18
1C
1D
1E
1F
14
1J
1K
1L

JA
JB
Jc
JD

KA
KB
KC
KD

LA
LB
LC
LD
LE
LF
LH
LJ
LK
LL
LM
LN

UNIVERSAL COMPONENT CODES

DESCRIPTION

HANDSET
HANGER
HARDWARE
HARNESS
HEAD
HEADSET
HEAT EXCHANGER
HEAT SINK
HEATER
HINGE
HOLDER
HOPPER
HORN

HOSE

HOUS ING
HUB

IMPELLER
INDICATOR
INDUJUCTOR
INSERT
INSULATION
INSULATOR
I.C.
INTERLOCK
INTERPOLE
INVERTER

JACK
JOINT
JOURNAL
JUMPER

KEEPER
KEY
KIT
KNOB

LAMINATION
LAMP
LATCH
LEAD
LENS
LEVER
LIGHT
LINING
LINK
LINKAGE
LOCK
LOGIC

CODE

LP
LR
LS

MA
MB
MC
MD
ME
MF
MH
MJ
MK
ML
MM
MN
MP
MR
MS
MT
MU
MV

NA
NB
NC

07:)
0B
ec
eD
OE
OF

PA
PB
PC
PD
PE
PF
PH
PJ
PX
PL
PM

PN

PP
PR
PS
PT

DESCRIPTICN

LOUVER
LUBRICANT
LUG

MAGAZINE

MAGNET

MAGNET VALVE
MANIFOLD

MARKER

METER
MICROPHONE
MIXER

MCDEM

MODULATOR
MODULE

MOLDING

MONITOR

MOTOR
MOTOR-ALTERNATOR
MOTOR-GENERATOR
MOUNT

MUFFLER

NIPPLE
NUT
NUTSERT

ODOMETER
OPERATOR
ORIFICE
O-RING
OSCILLATOR
QUTLET

PACKING

PAD

PADDLE
PADLOCK
PANEL
PANTOGRAPH
PAWL

PC BOARD (CARD)
PEDESTAL
PETCOCK

PIN

PINION

PIPE

PIPING
PISTON
PISTON RING



CQODE

PU
PV
PW
PX
P
Pz
PO
Pl
P2
P3
P4
PS
P&

RA
RB
RC
RD
RE
RF
RH
RJ
RK
RL
RM
RN
RP
RR
RS
RT
RU
RV
RW
RX
RY
R2
RO
R1
R2
R3
R4
R5
R6
R7
RSB
R9
8A
8C
gB

UNIVERSAL COMPONENT CODES

DESCRIPTION

PIVOT
PLATE
PLENUM
PLUG
PLUNGER
POLE

POST
POWER SUPPLY
PRIMER
PRINTER
PROTECTOR
PULLEY
PUMP

RACE

RACK

RADIO
RADCME
RAIL

RAMP
RATCHET
REACTOR
RECEIVER
RECEPTACLE
RECTIFIER
REDUCER
REFLECTOR
REFRIGERANT
REGISTER
REGULATOR
RELAY
RELAY DRIVER
REPEATER
RESERVOIR
RESISTOR
RESTRICTOR
RETAINER
RETURN
REVERSER
RHEOQSTAT
RIBBON
RING
RISER
RIVET
ROCKER
ROD

ROLLER
ROPE

ROTOR

CQDE

ST
SA
SB
sC
sU
sD
SE
SF
SH
5J
5K
SL
SM
SN
SP
SR
55
ST
sy
SV
SW
5X
SY
Sz
S0
Sl
S2
S3
sS4
55
=13)
S7
S8
S9
S5A
5B
5C
5D
SE
5F
5H
53
5K
S5L
5M
5N
5p
5R
58

CESCRIPTICN

SANDER
SCREEN
SCREW
SCROLL
SCRUBBER
SEAL
SEALANT
SEAT
SENSITIVE EDGE
SENSOR
SEPARATOR
SHADE

SHAFT

SHELL
SHIELD

SHIM

SHCE

SHROUD
SHUNT
SHUTTER
SIGN

SLIP RING
SOCKET
SOLENOID
SOLENOID VALVE
SNUBBER
SPACER
SPEAKER
SPEEDOMETER
SPIDER
SPLINE
SPRING
STABILIZER
STANCHION
STARTER
STARWHEEL
STATOR
STIFFENER
STOP

STRAIN RELIEF
STRAINER
STRAP

STRIP

STUD

SUMP
SUPPORT
SUPPRESSOR
SWITCH
SWITCHBOARD



CODE

TA
T8
TC
TD
TE
TF
TH
TJ
TK
TL
™
TH
TP
TR
TS
TT
TU
TV
TW
TX
TY
TZ
TO
Tl
T2
T3
T4
TS
T&
T7
T8
T9
7h
7B

UA

VA
VB
vC
VD
VE
VE
vH
VJ

WA
wWB
WC
WD

UNIVERSAL COMPONENT CCDES

DESCRIPTION

TACHOMETER
TANK

TAPE
TELEPHONE
TERMINAL
TERMINAL BCARD
TROLLEY POLE
THERMISTOR
THERMOSTAT
THRESHOLD
THROWER
THYRECTCR
THYRISTOR
TIE

TIMER

TIP

TIRE

TRACK
TRANSDUCER
TRANSDUCTOCR
TRANSFORMER
TRANSISTCR
TRANSMITTER
TRANSPORT
TRAP

TR&AY

TREAD

TRIM

TRIP
TRUNNION
TUBE

TUBING
TURBINE
TURNBUCKLE

UNION

VALIDATOR
VALVE
VANE
VARISTOR
VENT
VISOR
VOLTMETER
VOLTRAP

WASHER
WEDGE
WEIGHT
WELDMENT

L-7/L-8

CCDE

WE
WE
WH
WJ
WK
WL
WM

YA

Z2Z

DESCRIPTION

WHEEL
WINDING
WINDOW
WIPER
WIRE
WIREWAY
WIRING

YOKE

MISCELLANEOUS






APPENDIX M

Generic Defect Codes

M-1/M-2






D-CODE

D000

DCOO

DC10
DC11
DC12
DC13

DC20
DC21
DC22
DC22
DC23
DC24

DDOO

DD10
DD 13
DD12
DD13

DD20
DD21
DD22
DD23
DD24
DD25

DD26
DD27
DD28

DD29
DD2A
pD2B

DD30
DD 31
DD32
DD33
DD34

DEOQO

DE10

CODE DEFINITION

DEFECT CODES

CLIMATIC/CORROSION

CONDENSATION
DAMP

MOISTURE PRESENT
WET

CORROSION
CORRODED
FROZEN
FROZEN
PITTED
RUSTED

DAMAGE

ACCIDENT/COLLISION
ACCIDENT, COLLISION
DAMAGE, DERAIL
DROPPED

GENERAL

CUT

DAMAGE, SEC AC
DAMAGED

DESTROYED

FIRE DAMAGE/SMOKE

FOREIGN OBJECT DAMAGE
FOREIGN OBJECT OBSTRUCT

LEAKING

OBSTRUCTED
PUNCTURED
TORN

VANDALISM
BROKEN GLASS

DEFECTS, FLOOR/SEATS

GRAFFITI
VANDALISM

ELECTRICAL

BAD CONNECTION

WMATA

623

391
492

713
759

406

414
4y 3

486
483
583

731
826

517
520

PATCO

115
1652
194
163

140
149

117

191
282

123
133

199
285

0300



D-CODE

DE11
DE12
DE13
DE14
DE15

DE20
DE21
DE22
DE23
DE24
DE25
DE26
DE27
DEZ28
DE29
DE33
DEZA

DE2B
DE2C
DE2D
DEZ2E
DEZ2F
DE2H
DE2J
DEZK
DE2L
DE2M
DEZ2N
DE2P

DE30
DE31
DE32
DE33

DE4D
DEY41
DE42
DE43
DEY44
DE4S
DE46
DE47
DE48
DE49

DESD
DES1
DES2

CODE DEFINITION

BAD SOLDER CONNECTION
DEFECTIVE CANNON PLUG
DEFECTIVE WIRINC

LOOSE CONNECTION, NONE
PUSHED PIN

GZNERAL

BURNED CONTACT

DEFECT, POTTING MATTER
DEFECTIVE CAPACITOR
DEFECTIVE CONDENSOR
DEFECTIVE DIODE
DEFECTIVE RELAY
DEFECTIVE RESISTOR
DEFECTIVE TRANSISTOR
DIRTY CONTACTS
CONFLICTING CAB SIGNALS
FLASHED/ARCING

INSULATION BREAKDOWN
INTERLOCK MALFUNCTION
LOST THIRD RAIL POWER
MALFUNCTION, RELAY COIL
MISC ELECTRICAL TRBLE
NO PRIMARY POWER
OVERLOAD

TRIPPED

TRIPPED, CIRCUIT BREAKER

TROUBLE, TRAINLINE
DEFECTIVE SWITCH
DEFECTIVE CONTACT TIP

MISWIRED

CROSSED LEADS
MISWIRED/CONNECT INCORR
CONFLICTING CAB SIGNALS

MOTOR-SPECIFIC
DAMAGED ARMATURE
DAMAGED COMMUTATOR
HIGH MICA

LOW MICA

OPEN AT RISER, COMM
OUT OF ROUND

OUT OF ROUND, COMM
OVERLOADED MOTOR
WORN BRUSHES

OPEN CIRCUIT
BLOWN FUSE
BROKEN LEAD

WMATA

32C
350

381

383
719

380
317

553
556
590
753

832
371

397
377

309
399
613
619

679

626
335

508
580

PATCO
161

T44
157

148
147
122
165
166
136
171
266
188
192
153

269
158
206
137
210
198
290
295

116
266

156

293
294
113

114

202
267

124



D-CODE

DES3
DES4Y
DES5

DE6O
DE61
DE&2
DE63
DE6Y
DE6S
DE46
DE67
DE68
DE69
DE6A
DE6B
DE6C
DE6D
DEGE
DE6F
DE6H
DE6&J
DE6K
DE6L
DE6M

DE70
DET1
DET2
DET3
DE74
DE76

DMOO

DM10
DM11
DM12
DM13
DM14
DM15
DM16
DM17

DM20
DM21
DM22
DM23
DM24

CODE DEFINITION

BURNED QUT BULB
OPEN CIRCUIT
OPEN FILAMENT

OUT OF SPECIFICATION
DISTORTED QUTPUT
EXCESSIVE HUM/STATIC
HIGH INPUT

HIGH OUTPUT

HIGH VOLTAGE
INCORRECT CAPACITANCE
INCORRECT CURRENT
INCORRECT FREQUENCY
INCORRECT SIGNAL
INCORRECT TIME DELAY
INCORRECT VOLTAGE
LOSS OF GAIN

LOW INPUT

LOW OUTPUT

LOW VOLTAGE

NO HIGH TONE

NO INPUT

NO LOW TONE

NC CUTPUT

OVERSPEED

SHORTED

CHANGE OF VALUE
GROUNDED

SHORTED

WELDED, CONTACTS
DEFECTIVE I.C.

PHYSICAL/MECHANICAL

BROKEN/CRACKED
BROKEN SEAL
BROKEN SPRING
BROKEN/SHEARED
CRACKED

CRACKS, THERMAL
RUPTURED
SHEARED SHAFT

CONTAMINATED, SURFACE
BUILDUP SCALE
CONTAMINATED

DIRTY

STICKY/GUMMY

WMATA

347
368

423

531
356
401
489
557
823
860

598
660
651
663
648
697

359
516
791
386

776
341
338
394
820
349
788

770
387
419
812

PATCO

169

200

203

126
135
109
298

162
108

132

172
120



D-CCODE

DM30
DM31
DM32
DM33
DM34
DM35
DM36
DM37
DM38
DM39
DM3A
DM3B
DM3C
DM3D

DM40
DMU 1
DM42
DM4 3
DM4 4
DM45
DMU6

DM50
DMS51
DM52
DM53
DM54
DM55
DM56
DM57
DM58
DM59
DM5A
DMSB
DM5C

DM60
DM6 1
DM62
DM63
DM6U
DM65
DM66
DM&T
DM68

DM70
DMT 1
DM72
DM73

CODE DEFINITION

DEFECTIVE
DEFECTIVE
DEFECTIVE BEARING
DEFECTIVE FUEL LINE
DEFECTIVE GASKET
DEFECTIVE GROMMET
DEFECTIVE PACKING
DELAMINATED
DETERIORATED
PULLED APART
ROUGH/ SCORED
SEPARATED
STRIPPED
DEFECTIVE SHUNT

DEFORMED/DISTORTED
BENT/BUCKLED/DENT/TWIST
CRUSHED/CRIMPED
DEFORMED/DISTORTED

OUT OF BAL/TOL
STRETCHED

UNBALANCED

GENERAL
CHIPPED/PEELING
INCORRECT TORQUE
LOOSE

LOOSE/DAMAGED COMM HDW
LOST/MISSING
MISSING MINOR HDW
UNSEATED

WEAK

WORN HOLES/OVERSIZE
WORN, BRAKE RIGGING
WORN

WORN BEYOND LIMITS

JAMMED/STUCK

BOUND, BOX

JAM, COIN

JAM, PAPER/TRANSFER
JAM, TICKET
JAM/BINDING/LOCKED
SEIZED

STICKING

TIGHT

THERMAL
BLISTERED
BURNED
CARBONIZED

WMATA

323

510
513
710
410
416
728
750
779
815

326
403
411
676

856

366
554
589
592
595
616
859
870
533

899
899

332
809

329

PATCO

104

125

182
164
131

208

105
179

146

205

155

145
107
138

143

176
180
177
106

170



D-CODE

DMT 4
DM75
DMT6
DM77
DMT8

DNDO

DN1O
DN11
DN12
DN13
DN14

DN20
DN21
DN21
DNZ22
DNZ23

DN3O
DN31
DN32
DN33
DN34

DPOO

DP10
DP 11
DP12

DP20
DP21
DP22
DP23

DP30
DP31
DP32
DP33
DP34
DP35

DPAO
DP41
Dpu2
DPA43
DP4Y

CODE DEFINITION

CRYSTALIZED
HOT/OVERHEATED
THERMAL

DEFECTIVE INTER LOCK
DEFECTIVE TRANSFORMER

NO DEFECT

CND/NTF

FATLURE, 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/FAB

NO DEFECT, PROG/MAIN

NO DEFECT, SCHED MOD/MAI
NO DEFECT, TIME CHG REM

PNEUMATIC/HYDRAULIC

CONTAMINATED
ATIR IN 3Y3TEM
CONTAMINATED, OIL

DEFECTIVE

DEFECTIVE AIR BELLOWS
DEFECTIVE PIPING

DRY

GENERAL

EXCESSIVE LUB/OIL
EXCESSIVE REFRIGERANT
OFF, FITTING

OVERAGE

OVERSERVICED

LOW/INSUFFICIENT
LCW FLUID LEVEL
LOW LUBRICANT
LOW REFRIGERANT
LOW TRANS OIL

353
654
6536

633

560
630
639
pd2

312
570

418

429
429

6594

480
603
602

PATCO
174
130
204
296
299

185

258
183

184

167

151
297



D-CODE

DP50
DP51
DP52

CSCC

DS10
DS11
D312
03512
DS12
DS12
D312
D313
DS14
D315
D316

DS20
DS21

DS22
DS23
Ds2y
D525
D326
D327
DsS28
D529
DS2A
DS2B
Ds2cC
D32D
DS2E
DS2F
DS2H
D324
DS2K
D52K
DS2L
DS2M
DS2N
DS2P
DS2R
D528
DS2T
D52u
DS2v
DS2W
DS2X

CODE DEFINITION

RESTRICTED
RESTRICTED
RESTRICTED AIR FLOW

SYSTEM OPERATION

ERRATIC
CHATTERING
ERRATIC OPERATICN
ERRATIC OPERATION
ERRATIC OPERATICN
ERRATIC OPERATION
ERRATIC OPERATION
INTERMITTENT OPER
MOTION, LATERAL
MOTION, VERTICAL
NOISY

FAILURE TO OPERATE
CLOSE, WILL NOT

DARK CAR
DEAD CAR

FAILED, BRAKE CHARGE
FAILED, BRAKE RELEASE
FAILS TC OPERATE
FAILURE, A/C
FAILURE, ASSOCIATED
FAILURE, ATC
FAILURE, ATO
FAILURE, CAB SIGNAL
FAILURE, INTERNAL
INOP CHANNEL SELECTOR
NO DYNAMIC BRAKE

NO GO INDICATION

NO PRESSURE

NO PUBLIC ADDRESS
OPEN, WILL NOT

OPEN, WILL NOT
OPERATE, WILL NOT
RECEIVE, WILL NOT
RECHARGE, WILL NOT
RECOVER, WILL NOT
STATION BYPASSED
STATION STOP LONG
STATION STOP SHORT
TRANSMIT, WILL NOT
TURN OFF, WILL NOT
TURN ON, WILL NOT
UNABLE TO MOVE

WMATA

315

365
425

559

645

879

4u1

562
362

657

885
582

888
876

882
894
891
850

PATCO

160

154

139
142

281

232

264
263
216
215

134

255
250
251

212

175
231

141
186

129
12
127
187



D-CODE

DS3C
D331
DS32
D333
DS34
D535

D540
DS41
DS42
DS43
DS44
D345
DS46
DSy47
DS47
DS48
DS49
DS4A
DS4B
DSAC
Ds4c
DSuD
DSUE
DSUF
D3U4G
DSYH
DS4yJ
DSaK

DWOO

DW10
DW11
DW12
DW13
DW1d
DW15
DW16

DW20
DW21
DwW22
DW23
DWz24
DW25
DW26
Dw27
DW2s

CODE DEFINITION

GENERAL

FALSE REJECTICN
FAULTY AUDIO
FREE-WHEELING
BRAKE PENALTY
BRAKE FAULT

OUT OF SPECIFICATION
BRAKES, IN EMERGENCY
COLD CAR

ERROR, DISPLAY READCUT

HIGH PRESSURE

HIGH TEMPERATURE
LOW

LOW COMPRESSICN
LOW COMPRESSION
LOW PRESSURE

LOW TEMPERATURE
POCR BRAKING

SLOW

SLOW ACCELERATION
SLOW ACCLERATION
SLOW BRAKE RELEASE
SLUGGISH

SQUELCH

DEFECTIVE THERMOSTAT
FAILS TO MEET SPEC
EXCESSIVE POWER
P-SIG PROBLEM

WHEELS

FLANGE

CHIPPED FLANGE
CUT FLANGE
HIGH FLANGE
LOW FLANGE
SHARP FLANGE
THIN FLANGE

FLATS
FLAT
FLAT SPOT
FLAT SPOT,
FLAT SPOT,
FLAT SPOT,

1 .SH
2
3
FLAT SPOT, 4.
<
>

. ]
-5!!
-5"

» N1

L1 I T B B |
T Oh LN

FLAT SPOT,
FLAT SPOT,

WMATA

318

417
530
532

389

601
599

797

800
782

L6
469
471

47y
477

454
457
460
463
457

PATCO

121
265
289
213
243
128
181
173
201
211
214
159

291
102

209
292

103

195

190



D-CODE

DW30
DW31
DW32
DW33
DW34

DW40
DWW
DWi?2
DWiU 3

DZQ0

DZ10
DZ11
DZ12
DZ13
DZ14
DZ15
DZ16
DZ17
DZ18
DZ19

DzZ20
DZ21
DZ22
DZ23
DZ24
DZ25
DZ26
DZ27
DZ29
DZ14A
DZ2A

DZ30
DZ31
Dz32
DZ33
DZ34
DZ35
DZ35
DZ37

DZ 41
DZ42
DZ43
DZiy
DZus

CODE DEFINITION

GENERAL
CONDEMNED, WHEELS
LIMIT, WHEEL
MISMATCHED WHEELS
EXCESSIVE SLIP

PROFILE

CONTOUR, TREAD OUT OF
DEFECTIVE WHEEL TREAD
PROFILE BAD

MISCELLANEOUS

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
FATLS 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

10

WMATA

586

355
303
§y2

735

4o
446

805

673
631

853
300

550
306

PATCO

197

207

196

0193

163

252
288
287
110

253
254

189
178

101

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

DZ53 GUARD LIGHT

DZ5Y4 MOTORMAN INDICATOR

DZ55 MISC INDICATORS 233

M-11/M-12






APPENDIX N

Generic Repair Codes

N-1/N-2






R-CODE

ROOO

RAOO

RAQ1
RAQZ2
RAO3
RAOCY

RAOS
RAOG
RAOT

RAOS8

RBOO
RBO1

RBO2
RBO3
RBOUY
RBOS

RCOO

RCO1
RCO2
RCO3
RCOU
RCO5
RCO6
RCO7
RCOB

RCO9
RC10
RC11
RC12
RC13
RC14
RC15
RC16
RC17
RC18
RC19

RC20

CODE DEFINITION WMATA

REPAIR CODES

ADDITION

ADDED

ADDED ANTI-FREEZE
ADDED ENGINE OIL
ADDED FLUID

ADDED OIL
CHARGED WITH REFRIGERANT
LUBRICATED

CHECK SOLUTION

ADJUSTMENT
ADJUSTED 22

ALIGNED
SHIMMED
TIGHTENED
CALIBRATED

ADMINISTRATIVE

ADDITIONAL MATERIAL REQ

CAR NOT YET IN SHOP

COMPLETED PREVIOUSLY 35
COMPLETED PROGRAM

COMPLETED TEST

DEFERRED REPAIR

INSUFFICIENT TIME

JOB INCOMPLETE

LABOR NOT AVAILABLE

NO DEFECT FOUND

NO MATERTAL AVAILABLE

OPERATOR ERROR

REMOVED FOR OTHER USE

REPAIRED BY VENDOR

SCRAPPED 97
TRANSFER JOB SITE

TRANSFER TO MAIN SHOP

VENDOR TO REPAIR 93
WARRANTY REPAIR

WAITING FOR CAR MOVE

PATCO

26

04

14
22
37

32

o1

24
55
65

83

88
81

80
99
82

98
74

85

87



R-CODE

RC21
RC22
RC23
RC24

RDOO

RDO1
RDO2
RDO3
RDO4

RECO

REO1
REOZ2
REO3

REO4
REOS

RF0OO

RFO1
RFO2

RJOO

RJO1
RJ02

RJO3
RJOH
RJO5
RJO6
RJOT
RJO8
RJO9

RMOOC

RM3J1
RMO2

CODE DEFINITION WMATA

WAITING FOR CAR SHIFT
WAITING FOR TRACK TEST
WRONG PART

WAIVED REPAIR

DRAIN / PURGE
DRAINED REFRIGERANT
DRAINED TANKS

EVACUATED
PURGED

FAB / MODIFY / REBUILD

FABRICATE 85
MODIF IED 55
OVERHAULED 75

CVERHAULED TRUCK
REBUILT

FILTER / RENEW

FILTERED OIL
RENEW SOLUTION

INSPECTION / TEST

DIAGNOSTIC TESTED
INSPECTED & FOUND 0K 11

ORIFICE TEST

QC TEST - MOTOR BRUSH

TESTED

TRACK TEST

TROUBLE SHOOTING 33
VOLTAGE CHECK

CURRENT CHECK

MISCELLANEOUS

JUMPER
MISC REPAIRS

PATCO

86
84

18

38
31
58

97

78
28

67

35

03
89
12
30

79
b7



R-CCDE

RMO3
RMO 4
RM0O5
RMO6

RNOO

RNO1
RNO2
RNO3
RNOL
RNO5

RNOS6
RNOT
RNO8
RNO9
RN10
RNT1
RN12
RN13
RN14
RN 15
RN16
RN17

RPOO

RPO1
RPO2
RPO3
RPO4Y
RPO5

RROO

RRO1
RRO2
RRO3
RROU4
RRO5
RROG
RROT
RRO8
RRO9
RR10
RR11
RR12

CODE DEFINITION

PRELOADED
ACCIDENT REPAIR
VANDALISM REPAIR
RERAILED

REMOVAL / REPLACEMENT

CHANGED OIL

REMOVED

REMOVED & REPLACED
REMOVED TO MAKE REPAIRS
REPLACED

REPLACED DIODE

REPLACED GASKET
REPLACED GROMMET
REPLACED MINCR HARDWARE
REPLACED RELAY

REPLACED RESISTOR
REPLACED SPRING
REPLACED TERMINAL
REPLACED TRANSISTOR
REPLACED, BRUSHES
REPLACED, NEW

REPLACED, RECONDITICNED

REMOVE OBSTRUCTION

CLEARED JAM

REMOVED BAD CCIN
REMOVED BAD TICKET
REMOVED FOREIGN OBJECT
CLEARED GROUNDS

REPAIR / CORRECTION

CONNECTED
DISCHARGE/RECHARGE
DISCONNECTED

FREED BINDING PARTS
PACKED

RE-BONDED

REASSEMBLED CCRRECTLY
RECOUPLED

REJOINED MERCURY
REMOVE/REPAIR/REPLACED
REPAIRED

REPAIRED FUEL LINE

WMATA

21
15
20

41
25

25

PATCO

T

75
73
76

12

31
38
43
21
16
e
36

10
)6
27
19

15
13



R-CODE

RR13
RR14
RR15
RR16
RR17
RR18
RR19
RR20
RR21
RR22
RE23
RR24
RR25
RR26
RR27
RR28

R300

R301
R302
RSO3
RS04
R305
RS06
RS07
R308
R309
R310
R311
RS12
R313
R314
RS15
R316
RS17
R318

CCDE DEFINITION

REPAIRED PIPING

RESET

REWIRED

RIVETED

SEALED

SERVICED

SET

SCLDERED

SPLICED

STANDARD TRUCK REPAIRS
STRAIGHTEN

TEST & REPAIR

THAWED

WELDED

WIRING REPLACED/SPLICED
DISASSEMBLE AND/OR BREAKDOWN

SURFACE TREATMENT

BURNISHED/POLISHED
CLEANED

DRESSED & FILED
GROUND/TURNED
INSULATED

MACHINED
PAINTED/CCATED
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

WMATA

23

76

PATCO

07
54
52
40

53
57
59

63
62
64
56

638

25
09
11
48
33
34
39
41

25
72
23
4

46
45



APPENDIX O

PATCO Generic Parts List

0-1/0-2






GEMLRIC
PART HO

AEAADD

WG

AEAADD

AF AADD
ACAADD
AEAADD
AEAADD
AEAADO
AEAALQ

ALAADS TG

AEAADT
AEAAOO
AR AAUA
AEAAQA
AEAAO A

AEAADA

AEAADA
CAEALOA
AEDBOOUQ
ACBOOO
. AEROOD
ALBBAO
AEBEOO
AEBBO0

'Ahl}n(nj""'

AEDROU
AEBBOO
ALBBOC
AEBROOD
AFEBOO

AERDODO

AEDRLOO
AERBOO
ALBBROO
AERBOD
AEBBOO
A 1BOO
AERBOO
AERBDQO

AELBOO

AEBDRODQ

AEEROO .

ACBROO
ALBDBOO
AEBBUO

5%

TYPL

COLE

AF

PATCO 10,18/ 82
_ COMPONENT DESCRIPTION AMD TYPE/S HsE

CONTROLLGR, ASSY *MASTER.
KNOR xCONFhOLLLR L
SWITCH. .

CLIP *GRAY SWITCH
RESISTOR, VARIABLE

L N L L A

" UARM A POT CONTAGT ASSY

SPRIMNG, COMPRESS!ION ¥COMT ARM
PLATF xPOTENTIOMETER DRIVE, , . |
CAM, ASSY #REVERSE. . oL
D1SC aDETLMT REVERSE GAM.
SHAF T rW/QIAH KEY P REV
CAM,  ASSY xTHRATILE
COSPRIIMG 2 FHEROTTLE CAM.
. SUHAI T #Wl/GEAR & KEY \HPTIL
CCGEAR ATHROT VL SHAFT.
BEARING, THRUST R THRTTL thFT
SPRIMNG *STUD THROETLE SHAFT

TPANEL «PART OF AlUNX CNTL GRP ‘
RHEGSTAY %175 OHMS AUX CNTL GRP
PL.OCIK *SWITCH ASSY TIMING RELAY

RELAY, “ASSY »PROPULSTON ETC
RELAY *BRAKE, BR-GEG 9323
COIL »OPERATING BR .

CONTACT, MOVABLE wDBR

CON1ACT, STATIONARY » [MMER BR

COMTACT, STATIONARY *OUTER BR

SUPPORYT, SVYallOMARY 3B

SPRING, COMPRESS[ON ACOMTAGT FIMGER DR
SPRING, COMPRESSION xARHATURF [IR. .
RELAY *xBRAIE CHECK DCR. .

REILLAY =CKT BRER RESET CBR .
COITL 2OPERATING CRR , ., . . . . .« ... ,
HELAY *CRT GHECK CCR. . . . . . . . . .
RELAY =CURRLENT LEVEL CLR.

RELAY =CARWASH CWR. Co

RELAY *DYN GiRID CHEGK DGe

COIL ®*OPERATIMNG DBC .

SPRING, COMPRESSIOMN xﬁRHA1URE th

CONTACT, JTAIIOHARY FDGL]

SUPPORT xCONTACT DGC .
SCREW x ARMATURE Al lll‘3| ING I_'l("_C .

CCOLLAR = ADJUSTING SCREW DGO

RELAY *DIRECTIOMAL DIR.
RELAY sDIFFERENTIAL DR.

PROPERTY
PART MUFIER

ATV
ATVOR0]
A1Twow
A1V0201
1v10
100l
1002

A3B0 1
A3ROT101
daps1oa2
43B0103
A3BB104
A3B0105
AB0O NG
A3B0I07
43h.02
423B03
ABBOJIAT
LRI
4305
A3RBOG6G
Japo7
30070
dapnr7og
43807053
A3RNO705
43P0 706
A3p0 07
43608
A3BOY



GEMLERIC
PART NO

AEBROO
AEDRIOD

T AERPOO T

AEBRGUO
_ AEDBOO
AEBROG
AERBGO
ACBBOOQ
AEBBOO
AFRBOO
AERBROO
AESHO0
AEBLBOO
AEBIGAO

Al BROG

ALBBOO
ALCF3010

TACBBOD

ALEBLBOO
CAEDRBOO
AEBBOO
ACBROO
AFERBON

ALBBOD T

AERROO
_AEBROO
ALBOOD
AEBBOO
ALBIBOD
AR BBV
AEBBOQO
AEDBOO
AEBBRDO
ALRBCO
ALBBNO
AEBTDIOO
AEBDOO
AEDRGD
AEBBROD
AERBOO
ACRBBOO

AEDBOO

ALEBDOD

AEBBO0 |

nee

5K
R

RU
RU
" RkU
RrU
RU

U
Rt

TR T

RY
RY
B
50
Y
RY
R
By
2l
RU
el
R
GR
GR
4B
\)‘]
57

RO

R
RL)
J
cJ
RY
Uo
N

R.
s
s2

52

Bo

3F
RJ

RO

5R P

1YPE
CONE

. 00
. 00

0a

) Ce

(a1}
00
00
aou
o0

00 .

"SWITCH «REED FC

PATCO 10/ 18/ 02
COMPONENT DBESCRIPTION AND TYRE/USE

SWITCH *\l/ SUPPORTS 0Ot
REL.AY x EMERGENCY FR
RELAY *F1ELD A" FAR.

RELAY *F[ELD “B" FBR.

RELAY, TIME DELAY rGRID PPOTECTIUN
RELAY  x'RANST I TON LRTR

REL.AY »PARALLEL FPAR .

RELAY *FPWR CHECIK PG

RELAY =PILDT MTR PMR.
RELAY «POWER PR , . . ., .
RELCAY =POVENTIAL PTR. .
RESISTOR, ADJUSTABLE »PTR
RLstd1oq FIXED *PTR,
ISITING ARESTSTOR PYR

sl

CRIEW *RESISTOR PTR . .
RESISTOR; FIXCED *xWIRE WD OFTR. .
Rlblb UR VARTABLE «WIRE WD PTR

HELAY, T1M[ DELAY #POWER PTOR | .
BLOCK, ASSY *SWITCH FOR REPAIR OF PTDR,
RELAY £PUM BACK RBR L
RECAY *WHEEL SLIP 1 1TRUCK WSR1.

RELAY »WHEEL SLILP 2 TRUCK WSR2

CRECAY *PWR TNTERLOCK PIR.

CONTACT, MOVARLE «PIf: .
COMTACT, STATIONARY PR,
COIl 4 OPERATING PIR |
SIUNT *MOVABLE COMTACT Plk. .
SPRING, COMPRCSS10ON + ARMATURE £IR
RELAY xcoMYROL Pt UG CPRA.

RELAY, TIME DELAY »MAIN CMTRL SRP
RELAY, TIMZI NELAY >l IGHT NG .
CafactTOR «sSURGE MAIN CMNTRL GRP
CAPACITUR *SURGE MAIN CMIRL. GRP . .
RES]IST0OR, VARTARBLE »MAIMN CHNTRL GRI.
Lusic aAND LO-YV coOMTROL. o
PCOROARD, . : .
REACTOR *ATX.

SPACER *REACTOR &UPPopRT .
SPACER *REACTOR TO SHUNT BUS BAR
SPACER *REACTOR SUPTORT .
BOLT, MOUNTIMG *xRCACTOR .
BUS BAR xRCACTOR TO SHUNT
REACTOR »DLMX I OV RLOAD

i

PROPERTY
PART MUMBIR

A3RNYO0]

JBBIQOJA
43319058
A3p 1 9ose
AR a0
A3 ] A0BE
AsplansF
AAN20
A2 00
Aspa2
4322
A3
e
4382401
B2 N2
AUMIA0
AGB2-1034
A2 A05
Aan2s
AIBZE
A3028
4aC01
A3coz
AE009
A3

A3F 19
434600 ]
43G020)
AIGUA02
A350203
4160204
43GOZ20S
436043




GIFNERIC
FART NO

AEBROO
AEBBROO

TAERBOLO )
AEDBOD -

ACBBROO

TAEFBBOO

AEBBOO
ALDBBOC

TAERBOGT

AEBBOI
NEBRBOG
AEBDO
AEBBO1
.. AEBBD]
AEBGBOI
AEBBD3
AEBRO3
AEBBO3
AFEBRNO3
ALDBO3
AEBBOA
ACGBOA
~AEDBOD4
AEBRBOA
AEBNOS
AEBROS

wee

St
RY

Tyl

RY
RY
rY
RY
FE

T PE

T AEBLOS

AERBOS
 ALBBOS
AEDBBUS
AEBBOS
AEBLOS

AEBBOS

AERDBDS
AEDBBOUS
AEDBODS
ACLBBOS
AERBEOS
AEBROYS
AERIIOS
AEBBOS

T AEBDOS T

AEDBOS
ACEBOS

D
R

cJ
R

~ bl

(310
rJ
RU
FJ
2L
)
R3
_R3
2.1
FJ
RX

RY-

RY
[2L)

RY
RY

RY

RY
P.l
bL
R
PJ
)
¢l
RU
b g
T2

. RB

kU

[V

PATCO 10, 16702
CCOMPOMENT PESCRIPTION AND | YPE/USE

SHUNT, IMDUCT IVE. ‘
RESISTOR, FINXED .
RESIS1DR FIXKFD *MAIM CNTRL GRP

SISTOR, FIXED *MAIN CNTRL GRP
STOR _*MAITN CNTRL GRP, .
OR; FIXED $MAIN CNIRL GRP
FIHED =MAIN CNTRL GRP

1LOT MOTOR & RATE LON1RUL

on, ASSY =DEAD CAR. .

RELAY =PRO DEAD CAR DET

RELAY, TIHME DELAY *DCTD DEAD GAR ﬂET
CAPACITOR %DC1 NDEAD CAR NET .
RELAY *xDCR DEAD CAR DEY

,
U
_(._.
o}

ThIabE xMOBULE GRDL OEAD CAR DET!

LOUMTER *VEEDER RONT CTR.

"RESISTOR, UAHIAB[L

PC DOARD «DIFFERENT AL RELAY J0a
RELAY *p0TIED LGIFFERENTTAL KELAY
PC BOARD xOMERLOAD TRIP RELAY 109
REELAY »POTIED OYLD TRIP RELAY
PC BOARD =xDVM BRE FEEDBACK 3h3.
RUEOQSTAT =353 . . . . .

CRHEGSTAT %357

PC BOARD xDYMN BRAKE FFEDLBACK 121y
PC BUARD xiLOAD WE1GHT 352 L
RESISTOR, FIXCD %357
FESISTOR FIXED =352,
RESISTOR, FLXED x352. . A
RELAY =REED a52 , | . . e,
RELAY =REEIY 4452 oL L
T?IMHER 352
IRIMMER 352
TRIMMER 3452
RESISTOR, VARIARBLE «TRIMMER JB2 . . . |
PC BOARD =SPEED EVENT WHEEL SLIP GRE 277.

RESISTOR, VARIAB LE =
RESISTOR, VARIABLE «
L3

CDIODE, ZEMER 2 1N¢S1 277

RELAY <PART QF CARD 277 . . .
PC BOARD 4Si 1P COMPARITOR 278
CAPACITOR =0 0A7 MED 278, |
CAPACITOR x68 MFD 278 .

RELAY #PART OF CARD 278

PC BOARD *SYMC SLIP 274
TRAMSITOR x2N2904 279

CRACE, ASSEMBLY xWHEEL SLIP LESS PG BOARDS

i e Dl o by
"&wb)&){..';"

Ly
h
T
[gs}
[

PIUPERTY
PART MUMBER

J3605
4312

=R P

43G15
43516
43G17
< )(51 4
< JH

AsHOt101 7

A3N

430} (1]
4anpoioZ
4500103
43NN 104
4300100
4300106

43F 0
3 03010

43F a0z

A3F0403
430404

B EIVE s

42F QA06
43F 0407

'4}HUIDJE

4304087 7

A3F0A09

a3rzzoz

A 2301




GEMNERIC
CPART MO

AEBROS
ACBLOS
ACBOS
AERIOYS
AEBIOS
ALBDUS
AEBBOS
AFBBDG
AEDBBOLS
ALBROS
AERBNS
AEDBOG
AEBENG
_AEBBOG
AtbBBOY
AERBBO7
AECBBOY

AEBROY

AEBBO7
AEBDOY

AEBEOY

AEBBO7
AMEBDOY

AEBBOT

AEBBO7
ACDBOY

AFBBOY

AEDBBOY
AERBOY

AEBBOY

AEQDO7
AERRDY

AEBROY T

AEBROY
AFEBDO/

AEBHOY7 ©

AERRBOS
AEEBOSR
AEBDBDY
AEDDODY
AFEDRO9
AEBDOD
AEBBO9

AEBBIO

e

PM
’E
W
vB
WT

IKC
_PC
b

_PJ
l";

MW TOR2TUTUTT
(L S S R G I S S Y

i“"

TPC BOARD ® TRANSLATOR 355

PC BOARD ¥15 wOLT REGULATOR 3%4
‘DIODE, ZENER *3%54 .

PATCO 10/18/82
CCOMPONENT DESCRIPTION AND TYPE/USE

PIN, COMMECTIMNG *WIIEL SLIP RACE ASSY
PAMEL  ASSY x| DAD WE IGHING. |
TRANSDUCLER, PRESSUKE xLoa0 WE G
VALVE, MAGHFETIC *LO0AD WEGH .
HOSE, ASSY xLOAD WE JiGH,

HOSE. A5SY »LoAD wEIGH & 7
KIT *REPAIR LOAD WEIGH THRAMSODUCER
PAMEL = SPIM SLIDE SYSTEM, oL
PC BOARD AHATE OF CIHANGE DETECTOR 1200
PAMEL., ASSY »LOAD WEIGH FOR CVI] CARS.
TRANSDUCER x1.D WHT PHE ASSY OM GVI CARS

PAMEL »TRAMSLATOR {.ES5 PC DOARDS. | '
PC BOARD *TRAIN ILINE DECODER PWR CHIK 1212

CAPAL]TOH EILECTROLYTIC !Jﬁd
RESISTOR, FIXELD =354, |
TRANSISTOR 354

PFC BCARD »15 VOILT RFF‘ULAFOP ’3‘14
RESISTOR,  FIXED «354,

PC BOARD »ZEMER VOL TAGH 363
DIOGE, ZENER *363

TPE BOARD = REG 0 DG WHEEL SLTP o

BRIDGE *RECTIFIER 280 | | .o
PC DOARD =27v ZEMER SUPPL( WHI. SI.P GRPE 2az.
PAWER SUPPLY 4900 CYCLE . . L
LI0ODE, ZENER *x900HZ PPWR SHFPIY

PC BOARD x1/V COMVERTER 472

FE BaARD xPLUS tu Y0E TR WY PUR sUPT 1204

PC BOARD *FREQ TO DC CONVERTER 1204 .
PAMEL *xPWR SUPPLLY DBFB LATUIHIING RELAYS,

CFILTER xPUWR SUFPLY.

PC BJOARD xOSCILLATOR 472. ‘
PC BOARD x15 VOLT REGULATOR 1135
P BOARD % PLUS 22 VOUT REGUUATOR,
FC BOARD *CMR FILTER 6801 .
PC BOARD =RELAY DRIVER G4

POOBOARD x TACH SDUARTHNG WHEED SU11P Gl

REZISTOR, FIXED *=1/2W 180K OHM 2073 .
PC DBOARD xMAMUAL DIAMETIR CORRICTION 401

TRC BOARLTXDIFFEREMTITAL SPELD DFETECTOR 64l

PC BOARD *SPEED COMPARITOR & SPEFD OUTRUL 7H2
PC BOARD *SPELO VAPFR 350 . . : .

PROPERTY
PART MNUMDER

ABF 201
3519

dasioot
A36G1902
1361902
s g
13301 905

4aotoz

d42Hobarn
AZH1Y
A1 901
A3 00

A3 30
4310101 A
ERIENH
4IFQGO T
A4FOGO2
430600
43F0604
43FN07
4:3F0701
43F 09

4. 3F09m

K

26

N: l\)
o

Faa01
H0101c
atlotoln
HIGTO2A
oy
HUIUJA
IU]OGD
0103
iuloah
01011
1010210
'35

ML b s A A A A L E D s
wwwwdwwwuwwﬂwwuw -~
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o
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GENERIC TYPE FPATCO 10,18/ 82 PROFERTY
JPART NG _WICC  CODE . COMPOMENT DESCRIPTION AMD TYPE/ZUSE S PFART MUMBER
ALBRIO . RM . 00 . . . | RECFIFIER *+3ad, . A3F0301
. AEBRIC . RM 00, . . | RECTIFIER %344, e e . A3F03062
AEBBIO 7, RY J"vA T RESISTOR, VARIAB(E "= IRIM aso. 43Fd303
AEBBIO . RY . WA . . . | | RESISTOR, VARIABLE *350 . L AAF0304
AEBRBIO , Po , OD_, , ., . , PC BOARD #fIl AT MOTOR CHRRENT LiNlr 2103 A9F 10
AEBRBIO o Tz 7,00 T CTRAMSYSTOR »2NS27 103 . oL A lom
AEBBIO . T2 . Q0 . . . . . TRANSISTOR x2N3B& 103 . . o AAF1GO2
AERBR1O I_RY“Lchibﬁ,_,_,_, RESISTOR, FIXEND #54W 5K oun IUJ e Ll tonsg
AEBBIO | RY CUUFC LT, RESISTOR. "FIXED sl U, Qi 100! Lo . al3F1nod
AEBBIO . Di. ., DO . . . . . DIONC *I1M1200 103 . . .o ! oo . JIF 1005
CAEDRIO , RY . FC o, L, RESISTOR, FIXED £3W 1K AN 103 . . TIF100G6
AELRIO .7 PJ 00 T T L U PC BGARD XPI1LOT MOTOR CURRENF llﬂlT 1 \0? 43171}
AEBBIO . TZ . 00 . . .. TRANSISTOR *MP1560 107. . Lo A3F 110N
JAEBRIO L DL L 00 . DIODE xIN1200 107 T s L R
AEBREQ™ " PJ 7007, . TPC HOARD sPILOT MATOR FPOWER cUS HIUN 346 Jary &
AEBBIO . DL . 00 . . . . , "DIODE *INS060 2346 . . . . A3F 1200
AEDRBIO . RY VWA, , RESISTOR, VARIABLE *2W 10K 3d6. . A3F 1002
AEDBTO [ R I R PG ROARD xPILAT MOTOR CURRENT LIMIT 4 119 43513
AEBRI1D PJ . 00 . . . ., . PC BOARD »PILOT MOTOR ADVANCE 351 . ... .. 43F14
AEBRBIO L RY . FC_ ., . ., RESISTOR, FIXED 5w 12K O|M 351 . . . Co . .. A3F190]
AEBpio cl T 00T D UTUTCAPACITOR x2MED awy T T T I § S % [ XY o =
ACRB1O FJ . 00O . . . . PC BOARD xPILOT MOTOR KM BACKUP 35/ o A3F 15
AFDRIO pJ .00 . ., . , PC BOARD «P 11 OT MDTOR KH pBacKur oBa . 0 0, L 4A3F 16 )
AEBBIO T2 .T00 7 ) 0 0 TTTTRANSISTOR R 4ABaT 9459 . L 43F 1601
AERBID . DL . Q0 . . . . . DIODRE =xIN4G9 359, . A3F 1602
AEBBIO . DL , OO , . | _LFDIODE x |NA70 358, ., . _ 431603
ALBHIO | DL TToe L L. DIODE = 1MNgs1 359, | o A3 1604
AEBE1O . PO . 00 . . . . | PC BOARD *PILOT MOTOR FIELD SHUNT 1360, 43F17
AEBRIO . DL, 00 . ., . , . DIODE *IN746 360, , . C - A4y 70 )
ALBET1O 1z (610 I TRAMSISTOR *RABGH | 4371702
AEERIO PJ . 0O . . . . PC BOARD =PI1LOT MOTOR FIELD SHUMNYT 361 A3F 18
. AEDRBIO . OL . 0Q. , , ., , . DIODE xINOGAS 161,1 . . . 43F18010
AEDB10 LS 5 R TTRANSTISTOR %361 i . S L darisn2
AEBBIO RY . VA . . . | | RESISTOR, VARIABLE +IRIM 361, . S 43F 1803
SCAREBBIO L P, 00, L, . PC BOARD xPILOT MDTOR CURRENT LIMIT & 404 . . . . . 43F20
AEBHB IO e . og 777 TTRAMSISTOR % 2NA3I 7. L. Lo AdFzum
AEBBID PE . 00 . . . , |, PANEL %PILO{ MOTOR LLSS PC BOAKDS d3F 3
ACERIO . PJ 00 , ., ., FC BOARD *RATE CONTROL 11635 | ; RN E NI
AERBLO PJ D00 T T PC OBOARD xCAM BACKUP & "SUMMING 13 a3 utdiF
ACBB1O FJ . 00 . . . . PC BOARD *PILOT MATOR CONIROL 1312, 431010113
Abeelo , PJ . 00, . ., . PC BOARD =PILOT MOTOR DR]VIR 1111 L d31010TH
AIZBCOO 63 . aAF . 070 0 CONTACTOR, ASSY . 42
AEBCOD 1J . 0o . . . . JNTERLUCK *CONIROL. . 476
AEBCUO 6GR , MH . ., , . CONTACT, MOVABLE mINTrRLOCK 42601



GUMIEERIC
FART MO

AEBCOO
ALREO0
ALBCOO
AR B0
ARBCOO
AbBCON
ALCELEOU
ALRCOn
AEBCDU
ALBLOO
AERCO
ALY
ACRLO b
AERCO
AEBCOY
AEBLO |
AEBCO]

CAalkcol)

AEDRCOZ
Al BCOZ2

ACBouzT T

AENRCD2
ARDBICOP
TARDROOR
AEDBCOZ2
AFRCD;?
ACBCO2
ARPRCO3
S ArBeoad
Atpood
AF[LUt
ALLRCO A
AZIs0d
AFRCOS
ACNAg
AEBRCO
AL DBOA
AERCOA
AR 04
AR
ALICODA
AFRCLA
Al13C0A4
ABCOA

ee

6GR
GR
s7
1J
G
Gl

P

FATCO 10/16/787
CCOMPONCNT DESCRIPTION AMD TYPL/USE

CONTACT, STATIONARY » INTERLODCK .,
CONTACT STATIOMARY x [MNTERILLOCI,
SPRING *COMTACT INIFRLOCK |
INTCRILOCK *COMTROL GEGA3431F
CCONTACT, ASSY »& SHUNT INTLIC
COMTACT, STATITONARY & INTERILLOCK.
CONTACT, STATIONARY * IMNTERI OCIC.
SPIING, COMPRESS|ON rfUHIA(T
SWITCHD KNMIEE #1ib

((‘INI/\CTDR ASSY

[ ﬂNTI\f‘TCIP ABSY rl;';RN( INI-; S0 TeH
CONTACT xBRACIMNG SUTTCH L
CHUTE » ARDC BRAK INP SWlTeH

COLL =0FERATING BRIC SW,

ARM ok COMTALT BRI SW

BEAT *COMPRESS|OM SURMNG BRIC SW.

ARCHORN

CSPFRING x ARCTURNSUPRT DRK SW

CONTACTOR *xF1LD SIHUNT.
COIL *OPERATIMG S COMI

CCONTACT, MOVABLE +F S CUNT

SIJNT *FIELD SHUNT COMTACTR
ARCHORM #75 COMTACYONR |,

CHUTE, ARG 2FS COMNIACTOR. .
RTEREOCK =< FIELD SHUMT CONTACTR
COVER #F IFLD SHUNT GHPRTMNY
SEAL #COVER F4S CPPRTMNT

COMTACTOR, ASSY *i SW FOR GND S

COMTACTOR, AXSY *t IME SW]TOH.
CONTACT, STATIOMARY rl. SwWlToh
COMUACT, MOVABLE 4«1 SWITOH, |
COLL *OPERATIRG ). SWITCH.
CHUTE, ARG L SWITCH.
EHUNT %L 1NF SWITCH,

i

\fR[Nu TEMSTON »L SWITEO(
<INh TERSTON =L sutich
ARRCHORE » MURL CONTAGT TP

ARCHORN W/ SPRIMNG 1 Sd,
ARCHORN * STAT CONY TI1FP ~ . o .
SUPPORT +W/BLOWOWUTY COLL 1. SW.
AP+ COMTACT WABSHMG L SW
Ik #nONYT ARM HINGE L SW
CIAMP s HIIMNGEE PIMN L SW .
SEAT »=COMPRECSSTON SIPRNMG 1 SW,

PROPEIRTY
PART MUMAER

42002
42603
AdzGoAa
i 2H

HEdRIeN]
arla2
21103
A7
4900
AN

40F

A0
AUFE
AU
BRI
421006
S0 07

ISR

40

4207
Az oz
A0
47104
A0
ARL_OG
a7

(S

Ity

L YEAD]

A0
docol
Arene
A20073
dr2eoA
A.20005
A200NG
Aa20n?7
d200R
4009
2010

LI VR0 e
HIEIo I
A0 A0
A0 a0R
A2015%



uee

suU

AS .

-

GENERIC
PART NO
AEBCGA4 5E
e _....AEBCOA ;_AU
ALBCU? 765
AEBCQ7 ap
_ _AEBRCO7 , BR
AECBLRGY BE
AEBCO7 c3
e AEBCOZ_, AT .,
AEBCO7 T PM
AEBCO7 c/
. AEBCO7 ., BF
AERCO7
AERCO7 57
i AEBCOT
ALBLGY7 7 AS
AELCO7 AS
 AEBCO7
ALBCOY
AEDRCOD SR
. AEBCOY . 6R
AEDCOO 65
AFBCO9 RU
~_AEDCOY . EBR
© ' TAEBRCOG 61
! AEBC10 65
Y AEBCIO , 4B
AERC O aF
AEGC10 aF
___AEBDOO , B2
AEBNOY 5M
AERDN] MR
o AEBIOD] ., P8
AEBDOT 7T CH
AFBDO1 an
i AEBDO] . BM
AEBDO BH
AERDO1 21
- AERDO] . KB
AEBRDND] ap
AERDON SM
... AEBDD] . 9C
AERDO1 aC
AEBDO1 . KB
_AEBDOL L

SM .

TUCONTACTOR, TASSY £PRARALLEL §N

— PN 3 CONT ARM HTRGE B 5w’

S USHUNT sPARALLEL SW

PATCO 1
~ COMPOMENT DESCRIPTIUN AND T

STOP x* ARMATURE L. SW . .
ARMATURE *W/SPRENG PST & BR

COIL *OPERATING P SW. . . . S
CONTACT *TIP P ShW . e
TETUP £ ARMATURE P SW oL
CHUTE, ARC ;P sw C
ARM x CONTACT e e

CLAMP *HINGE PIN P SW . . . .
BASE xPARALLEL SWITCH . . .

TCH. . oL
SPRING, COMPRESSION *P SW . . . . . . . .
ARCHORN *STAT COMT TIP. . . . ., . . . .,

TOVARCHORN s MVBL CONT TIP!

ARCHORM #W/SPRING P SW. S
SUPPPORT _* W/ RLOWOUT COLL, PfoL',
CONTACT X ECV 5W .

COMTACT, STATIONARY mRFU sw . L.
COMTACT, STATIOMARY *REV 3W_, . ., . . ,
TCONTACTOR *REVERSER . . . o N,
RELAY, COlL xREVERSER . L
CONTACT +PART OF CONTAGTOR. . . . . . . .
CONTACT =HART GF CONTACTOR. L.
CONTACTOR, ASSY »SERILES Sw.

colL xOPERATINF SFERIES SW

BUS RAR =SERIES SW. .

BASE xNDLACK SERIES sw

. _ROX, EQUITHENT. A
]

SHAFT *MAIN CAM RVRSR & EAMT
MOTOR, DU *=PI1LOT. .
BRUSH x*xCARBOMN P 1107 M1R

TCAFT xBRUSH PILOT MIR,

GEAR xCAMSHAFT 3 INT

COIL *FI1ELD PILOT MTR . P
BEARING, DALL *P(L.O1I MIR. . . . . .
ROTOR *PILOT MTR. L
GEAR *PIL.OT MIR GEAR CASE

KEY *HUB PILOT MIR GiR GS.

GEARBOX, A55Y xCAM FNIPIIR

SHAET, ASSY »CAM. . .

GEAR *CAMSHAFT 6 IM_. . . .

KEY *GEAR T SHAFT.

.. SHAFT 3CAMSHAFT DRIVE . .

CdBAL30

PROPERTY
PART MUMDER

A42C 16
42C1 7

dREOOB T

AZEQQBY
AZEO010)

D T42E0102

42E0103
42E0104
42EQ104A
42E01048
4260105
d2boz0?
KT
42086

rrov

A2E Q0
AREDSD

|
A3A1301
47341301
45A0108
4580108
45A0100B
dsa0 1080
AZEDOA

AZEQOAN

d2F00AZ
42£0004

A
D
E
A

ADAOT 04

“4IA0108

AJADT06
A3A0107
43802
A3A0204
43002044
4302048
AZAQZDAC
AJA0Z040



0T-0

GEMERIC

PART [ wce
AEBDOYT . BM
AEBLDO)] , BM
AL BD RS
AEBRDOY RS
ACBDOT , BR

CAEBDOI 6GIR
ACBDOI SM
CAEPDOY ., CE_
ArBLOL T CE
ACLRDOI CE
CAFERDON CE
AL BINO ] CE
AEBDO] CE
AEBDO] CE
ALDUGH
AERDO1
AEEIO Y C
AEH G
AEBDOI C
AERDOL |,
ALZBLOT [
AEBDO C
AEBNOL . C
ARBDUA [
AEBDO] C
AERDOY |, CEF
Aol C
ACBDOT CE
AERDOT . CE
AER[IM CK
AEDRDOI CE

_AEDDOI CE
AEBDON CE
AEBDON CE
AERDODY | CE
AEBDHON CE
AEDDO] CE
AERDON CE
AEBDO
ACBRDOT CI
AERNOL , CE
AEBDOI
AEBDO) . CE
CAEBDOY .

CE_ kN

e ol
lutulaialuleirinininio!

CE,’ -
CE |

TYPE

CrNE,

. DO

PATLO
COMPONEMT NESCRIPTI

BEARIMNG, BALL *CAMSHAF
BEAR ING, BALL xCAMSHAF
RING, RETAIMNING #GEAR
RING, RETAINING *GEAR
COMTACT #NOTCH ITITLCIK
COMTACT RNOTCHINTLCK
SHAFT, ASSY *MATN CANM
CAM %15 MATMN CAMSHET

ON AMD TVPL/USF

T
T

SHAKT

SHAFT
AssyY.
ASSY.

AM iQMD MATN CAMSHAIRT ASSY
CAM »JRD MAIN CAMSHAIT ASSY
CAM #dTH MAIM CAMSHAFT ASSY
CAM =5TH MATHM CAMSHART ASSY
cCAM *GTH MAIN CAMSHAFT AS3Y
CAM *x7TH MAIN CAMSHAFT ASSGY
CAM s MATHN CAMSHAFT ASSY
CAM =QTH MAIMN CAMSHART A%SY
CAM =107TH MAIN CAMSHAFT Sy
caM > 111 MATKN CAMSHAFT ASoY
CAM =121 MALIN CAMSIIAFT ASSY.
O CAM »13TH MATN CANMSHAF 1L ASSY,
CAM =141 MAIN CAMSHAFT ASSY.
CAM x15TH MAIN CAMSHAFT ASIY.
CAM »1GTH MAITN CAMSHAFT ASSY.
CAM =1 71TH HAIN CAMSHAFT ASSY.
. CAM x181H MAIN CAMSIIAFT ASSY.
CAM ®197H MAIN CAMSIAFT ASSY
CAM x20tH HATN CAMSHAFT ASSY
CAM %2157 MAIN CAMSIHAIT ASSY.
CCAM x22M0 MATN CAMSIIAFT ASSY.
CAM *231RD MATN CAMSHAFT ASSY.
CAM x24TH MAIN CAMBIAFTT ASSY.
CAM =x25TH MAIN CAMSHAFT ASSY.
CAM *26TH MAIN CAMSHA T ASSY.
CAM »271TH MAIPM CAMSHAIRT ASSY,
. CAM x2Z8TH MALI CAMSHAFR] ASSY.
cab o a291H MALN CAMSITAFT ASSY.
CAM x30TH MAIN CAMSHAFT ASSY.
. CAM x315T MAIN CAMSHAFT ASSY.
CAM = 32MD MaiN CAMSHART ASSY
CAM *x33RD MAIN CAMSIHAFT ASSY
CAM x3ATH MALM CAMSHAFT ASSY,
CAM x35TH MAIN CAMSHAFT ASSY
. CAM =36TH MAIN CAPMSHAFT ASSY.
CCAM *37TH MAIN_CAMSHAFT ASSY.

PROVERTY
PART HUNBER

ABANZ04E
45 p020AF
A3A020 14
ATA0204H
A3IAOTON
duannaa?
J3ALA
Ad3AI01AO00
AINODAGT AL
ABADADTAOD
A5A0M01 AN

CoAzALADL ADY

AJZANAO0TAQG
ABANADIAQY
4uA0401A08
AXAQA0TAGY
A2A0AQTATOD

AaA401 AT
A380/01 012
A3IN0A0TA13
daaodoial 4
A3A0401TALD
AFAOABTATG
dandgol sl 7
A3ANA0TATS
A3A0ADTATD

AsAvAoTAZO
43A0J401 421
43A0 01 /22
ABADAUTARY
AA0A0U1AZ2A
AAA0A01A25
AFADAO ] AZG
Q3200101 27
AFADAO0T AZE
Aan0d401 a9
ASA0GD T AGZA
A3A0ANT AT
43001 A32
AIADAOLTASZAD
ATADAD)ATA
A3ADAT T ASY
A45A0A01 A0
4300401437



IT-0

GEMNERIC

-4

TYPE
CONE

00
00

‘UO

oo

L

TBM

PART NG MGG
AFBOOL . CE
AEBDOL |, CE
AEBDUI CIZ
AERDOI CE
ArBNl , CE
AEBDOI CE
AERDO1 CE

CAEBDOYT . CE
AEBLOI ckE
AEBDON CE
AEBDO] . CE
AERBDGT CE
ALBDOD CE

CAEDDO| ., CE
AtZEDOT F
ALRBDOE CE
AEBDOY SR
AFBIOY 57
AERDOT (194
AERDODT . 3H
AEBD O Sl
AEDBDOY Bv
AERDO] CF
AC DO 61
ACBDO S
AEBDO] , C3
AlEHDOT AS
AERDO1 AS
AEBDOY , 57
AERDOI
AEBDO1 AS

CAERDOT . BN
AEBDOT
AERDOI AT

CAEBDO| . 3H

AERDO | PH
AEBDO1 MM
AERDQO] KL
AEBDUI 48
AEBDON Pt
AERDO] cr
AERDD] oY
AEBDOI 3H

JAEBDOT

(8]9]
00

Q0
00

B ele]

. CF ..

00

PPATCO
COMPONENT DESCRIPTION

CAM
CAM
CAaM
CAM
CAM
TcAaM
CAM

., CAM

CAM
CAM
... CAM
CAM
CAM
_CAM
TCAM
CAM
SHI
"SkR
cou
Bus
SCR
eLc
CAaM
CoN
SHU
i)
ARC
ARG
PR
SPR
ARC
S0P
BEA
ARM
BUS
PIN
PIN

S EIT

©ul
FIN
CAS
T CORE
BUS

. CAR

#30TH MAIN CAMSHAFT
£3STH MATN GAMSHAFT
=40 H MATHN CamMmsHaeT
*xA1TST MAIN CAMSIHAFT

¥ AZ2MND MA
* 430D MA
*447H M

CAMSHAF T
CAMSHAFT
CAMS)HAFT

¥4%1H M
¥4GTH ™M

|

i
A
AL CAMSHART
AN

*47TH MA

A
A
A

"CAMSHAF T
N CAMSIHAFT
N CAMS|IAFT
M CAMSHAR T
M CAMSHAFT
_MAIM CAMSHAFT
x SENDTMATHN CAMSHAF T
*53R0D MAIN CAMSHAFT

*ABTH M
*xA9H M

M xCAM SPACING (M SUAF T, .,; L

10/ 10/ 02
AMD TYPE/USE

ASSY,
ALSY,
ASSY
ASSY. ..
ASSY.
ASSY .
ASSY.
ASSY,
AS5Y.
ASSY.
ASSY .
ASSY,
ASSY.
ASSY.
ASEY.
ASSY .

ING *»SPACER MN CMSHET ASy.
PLING *RING MAIN CHMSHFT ASY.

HIMNG =« RUDBRER MN CHMSHIE T

ASSY,

EW «CAP MALN CHMSHET ASSY
CIC xCOURLITRG M CHMSHFET

SWITCH, ASSY xDLUE
TACT w3l UE Su. .
NT *BLUE SW. . o
TE, ARG xbi Uf SWo,
HORN = BLUE SU

HORM *BLUE SW

ING *OPR ARM/ SUPRT BL

LAM'LNIR[R

SW

ING % 0PR ARM/ SPI2 6D BL SU.

HORN *STAT BLUE SW

FORT xCONTACT TIP aiUE 5w

RING, " BALL xBl_.UE  SW.

*W/BSHMG & PINS BL qw

NG xBl UE SW,

Y SPRING BLUE s~
¥RLLR/ARM BLUE SW .
*LEVER PIN BLUE SW,
L7%W/8TAT CONT SUPRT
xT HEAD BLUE SW . .
E *SWITCH BLUE SW.
£ xBlLUE 54 |
HING *BLUE 34
SWITCH,

sw?

.ASSY.fhEVFRSER;

S LML ELLALAALALANLLN
RO RN R W R W W Wi Wi

PROPERTY
PART NUMBER

43A0A401ATB
ABAOAOFAZD

L ABADAD EAAD

A3ADAO] A4
3A0A01 AR
daaodol ads
A0 ] A4A
ABAD0T /LS

A3A0A40 | AAG

A3IA0ATT ALT
AFAOA0 T A
A3A0401 A48
AFAQA0TAS0
A3A0A0 T A5

L ABADADT AG2

43A0101AG3
A53A0401A54

iAoz

A3A0A03
ABANIOBA
43A06GO 1
AJADBOZ
AZAT 2
dIATZ201A
A3IA1T2018
41A1PO|F
3alzoll

—

A &

XD TIZI3ZT

jelejelojeiajelslelofelefole

P2 E>>PRPPRPPRHPPRPET
<

AJRIN NPT FON DRI N P NI



Z1-0

GENCRIC

PART NO

AEBDOYS

wee

AEBDO) ..
AEBDON

AEBDOI1
AEBDO]

AEBDDT Y

AEBDOI
AEBDOI]

BERDO)

AEBDOI
ACRDOY

AERDOY T

AEBDQ]

AEREDO]
AEDDD
AEBDO1
AEBDO

TAEBDO1

AERNDO]
AEBDO]

AEBLOL |

AEBDO
AEDBDO]

CAERLROT

ALDBDO
AEBDO)

AERDOT T

ALLBDOI
AERDOI

TAEBDU

AEDRDOY
AEBDOY
AEBDOI
AEBDO]
ACBDO

P

SN
SN

'5¢

3F
3F

5N

5N
57

57

BV
Bv

BY

Y
4B

TRO

CE
B

PM
M

SR

R.J
Su

Rl

o3+
5R
ca
AS
GR
s/
Su
57

- DBE

AEBDOT

AEBDO 1
AEBDO |

AZBLOL

AEBDOI
AEDBDO
AEBDOI
ALBDU
AEBDO

BE
AT

U

57
4P
oY
£M
s
Al
PM
F

T SPRING,

PAYCO

1o/
COMPONENT DESCRIPTION AND TYPE/
*STAT PORTION REV SW.

SUPPORT
SUPPORT

BUS BAR
BUS BAI
SUPPORT
SUPPORT
SPRING,

" SPRING,

] SW
COMPRE S

*REV L
STOH
*x8.75% IN REV 5W

*10 M REV SW .
*BlLIS BAR REV SW

*pBUS BAR REV SW .
COMPRESSIOMN xARM/SPT
(OMPREGGIHN *LEV/FRM

x(REV sw .

TROLT

BI.OCK,,
BLLOCK,

SUPPORT ING
SUPPORT NG
Blouck, SUPPFORTING
BLAOCK, SUPPORTING
COIL *REV SW, . .
*REV 5W,

5W

TEHUTE,

CAM xW/ D
BLAREMG,

PiN xARM RILUR/CAM REV SW'

PIM #LHMNK
FIN »RLL
SHITCH =
REACTOUR
SHUM |
FPAWL, AS
L.IRLUI“’
COMTAG

ARCHORM
CONTACT

SHUNT %€
SPRING,

"BARRIER

BARRIER
ARM, AS3S
OPERATOR,
SPRING,
coll 0P
CORL,
[‘aL ARTMG,
LMK,

PIM =TRI

. _PIN *LVR

* DT AR

TARC

USHI NG
BALI. *REV SW

JUNCTR ARM REV SW .
RAVR REV SW, .
CONTACT GRRAY,

*CHRXT AMP MEASUR ING
AT
SY AMATHN CNTRL GRE?

BREAKER #MA 1M (0H1P0[

*UMIT F/OLCE, |
xM/POLE POs™ 8"
w«COMTACT UMIT
x(‘(‘)l"!l'.f\("]” UMITT

OMTACT UNIT
LOMFPE&%ION
sW/INSRTS CHYCT UNET.
*H/INSPTS CHNICT UNIT.
¥ #COMTACT UNIT

REV SW . . I.'

CHTRL GRP

1

R Osu
R suW

KCONTACT R Sw
*CONTACT R SUY
«CONTACT [
»CONTACT

1Y)

8/
u

Gl\l"lUP

SUPRT

TEPRING, CaMPRESSTOM xLTCH/ ADAPTR,
* SUPRT/LLVR,

ASSY xOPERATING UNITS

LEAF = OPERATING UNIT.
ERATING LINIT,

CoIL xOPERATING UMIT. |
OFER UMIT.
] CONNEGCTING *OPER UNLT .
COTL" 0P

ROLILER *LLEVEL

EFRATENG UNTT.
P UNIT STUOP
/FRM OFPER

DP UNIT
UNTT,

8
5

2
c

BARY

AR ALDLAAANLARLARMDELAALLLLSL
O G e i L 2 D e e L e o ) L S W L

-
Ao
',‘:-
RN
o

CTd3AZO02

PROPERTY
NUMBER

oo 2oCD

CENSCTER S
=N ==

>

—
REASNE

T N S

oooIoCDCTSoTI0C 000
ccooc
Dl Py — —

e at ml A o ot ot ek el e b e ke etk

1

PR EEPPRPRRPRPE PR

[nts RNERBAEAEARMEATVRAEALAEARATHRIERRARN L HEIMEA ot}

ASAPIO |
A3AZ00 1A
d3AF001B
A3AZU0) G
danza0lib
ABAZOOLE
43A2001F
43A20016G
A3AZ2001H
43A2001J

ALA2002A
47320020

AFAZ0020

43A20020
A43A20021
d3a2002F
43A20026
AIAZ002H



£T-0

GENERIC

PARYT MO

AERDON
AERDU]
At Bnu
ALBDO1
AEBNN]
A Bbhu |
AEBDO]
AEDRDO

AFEBDOT

AEBNO1
ALRDO |
AFBDOI
AERDOT
AEBRDO
At BDO
AEIDOI
AERDD]

AEBMG]

AEDBDO|
AEED0]
AEEDO|
AEBDO 1
CAERDG)

AERDOT

AEBDOI
CAERD]
AFRLO
AEBDO1
AECCOO0
AECCUO
AECCOO
AENODO

AELOOO

AEDOOQ
AELOOO

- AENOOUT

AEDOOO
AEDQOO

AEDOOD

AEDODO
AEDOOD
AEDOOO
ACDOOD
AFDOOD

e

TYFE

CODE

0]0]
CK

TMI

Q1o

PATECO 1, 18/,82
CUMPONEMT DESCRIPT DM AMD TYPE/LSE

. PIM xSPRNG FOS OFER UMIT. .

. LEVER, CONNECTING *PLATE OPR UMLT
SCREW, MOUNTING *LEVER OPFR UNIT.
L1FK *xDPERATING UNIT. o
LEVER, ASSY *OVRLD CK1 BRKR
FEATE *W/PINS OPER UNIT
SPRIMNG COMPRESSTON =L, \fR/ FRM (JF ER

SPRING, TENSION xLVR/PIN OPLR

'oPRING TENSIOMN =THP/BET DPER

SPRIMG, TEMNSIOMN sOFPER UNIT,
CGAM *CONTACT UNIT OPCR UMIT
SPRING, TEMSION = VIR/PLLT QFER
SIPRIMNG, TENSION =xLLVR/PLT OPER . |
SPRING, COMPRESSION 1. TCHAPILT OPR
CUNIA(I ASSY «MALN CNIRL GRP L
CONTACT, STATIOMARY xMAIN (NIRI GRP
CSWITCH "LON]AFT CRAY .
SHAFRT, ASSY =CAM UPIEH N’F CAMS & COUPLING SW

BEARING #MID FRAME CAMSHAFT
RIMNG, RCTAINIMG xCAMSHAFT

SHAFT, ASSY #CAM LOWER W/ CAMS & LOUPL!NI'

BEARING «END FRAME CAMSHAFT

. . RING, RETAINING xUPPER BEARING.

CATCH xCOVER CAM CONMTRI 'R COVER
LATCH »COVER CAM CONTRLLE COVEDR
GUINE *xCAM CONTRILLR COVER )

CUSEAL xcAM CONTRULR COVENR.

COMTROLEER, ROTARY

FILTER, AIR *xDISPOSARIE TRACTIOM M1R
FILIER « 1RISH LINEN CLOTH FOR SHOM FIC1ER

. FILTER *»SMNOW TRACTION MTR
,"SHUNF .
SPACER *SHUNT SURPFORT

*MOTOR.

SPACER =xSHUNT SUPPORT

SPACER *SHUNT SUPPOK

BoLT,
MOTOIR,

COVER,

COVER
LEVER
LEVER
RIVET
HITGE
COVER

H

MOUNT ING  «5HUNT N

NC *TRACTION MOTOR ASSY. | L
ASSY aTOP INSFECTION & FUH.TER CASE
*CMPLUT W/HINGE RIVET TOF 1h %‘LCIION
TWASPRING LINK. . L.
W/ SPRING LIMNK CLAMP ENG

¥STEEL. . L

*COVER. . S
*BOTTOM INSPECTION TRACTION IR

FROPCERTY
FART  NUMIM-R

AIAZ002)
BRI e e
A3AZ002L
A3AZ2002M
AFAZ2002N
danrzoure
SUAZ00D2G
ARAZO02R
Aann002y
AXAZOOZ2S0
ABAZO02T
J3AZOUZY
ARAPOOP2W
4A3AZOOZXK
AZAR2 20
AAAZZQZ
A3A23
d3A24
A3AZ401
4IAZ 402
AP
A3IAZG0)
4A3A2L0O2
Jaazs0)
AJABOZ2
AXAZBO]
A3n26804
A306
A4C0102
44C0102A
G40010248070
AHGN7
A436G6H /00
4360702
JIGA703
4360704
4.9C



PT-0

GEMERTLE

PART PO

AEDDDO

AERODO .,

AFDOOD
AEDOOD
AEDNOD
AEGOO
AEDDQO
AEDOOD
AEDOUD
AfZNOO0O
ALLDOOD
AEDOQOO
AEDODO
AEDNOO

AFEDOOG

AEDON
AFDDOO

AEDROT .

AEDAO
CAEDADZ
AEDBOO
AEDCOO
CAEDCDO
AEDCOO
AEDCUO
AEDCOO

AEDDGO | H

AEDF OO
AEDEO0
AFDIFFOU
AEDF OO

CLEAT,
PILATE

PATCO

COMPANENT DPESCRIPTION

ABSY
= CABLE.

*»TMOTOR,

ke,

TURE,
PUNHLFTDR

T CONNLECTdle

CONNECTOIR

TPIN =P IVOT

BRUSH *LARBON

INSULATIHNG » SLEEVE .
IMSIH AT NG % SLLEEVE.

*TRACTION MTR .
S (RACTION MTR SMALL
CONMECTOR «TRACTION M

1H LARGE

LEFVE.
IRL%S AR

COUPLIMG, MISC
HUB xMOTOR lH[J
HUR o GE AR LMD
COMMECTOR,  S1E FVE*
MUT L ..
D-RRING.
. SEAlLL, OIL
GONNECTOR, SLEEVE |
. colL, ASSY «FIELD
cOli, ASSY »FIELD
. COll., ASSY =FI1ELD
ARMATURE, ASSY. .
BRUSHHOLDETR, ."\S"SY .
TURE, INSULATING *5
SPRING, MISC = 1NCL
PIH *HIMNGE. .
SUPPRPORT HRU‘"IIHUI DFR

GASKLT *BRMG CPA/FRAME |IEAD

GASKE [
BLEARTNG,

BEARTHG,

X PBRNG CAPST RAME

ROLlLER =P INITON EMD
*COMMIITATOR END

BALL

— -
3]
o~
~

AMD TYPE

Leans
FE AN

*THIRD KAILL BUSS BOOV ,
CrrkE GO . . oo

/82
USE

M R’SHUNT]

HE Al hommulhnnn CMD,

FROPERTY

FART MUFBE R

] I P DA -
Mmoo

ML Y
JRN R N
ERE S

()l o1l
|1luln£
AAFE 0103
AAEND1 04
4AE010G7
4JEOTO0
AAED109
440108
A4AC0109



APPENDIX P
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GEMERIC TYPE WMATA 10718702 PFROPERTY

PART NO UcC CODE . _ . _ COMPONENT DESCRIPTION AMD IYVPL/USFE _ PART NUMBER
TAEOQDO D 00 T 0w LTI PFROPULLSTON SYsTEM 0 T LT R 4 RTA TS 1810
AFAODD . 6}, 00 . . . COMTROL =CAB. . . . oL N O K FAYs e

CAEAADO . SR, AF ., . . . SWITCH, ASSY *QVER TRAVEL R 1 VR N ks
AEAANO 7 BRTTTAET DI T T SWIETCH, ASSY xDEADMAN | Lo oL ndAaton
AEAADD . 55 . AF . . _ . SWITCHROARD, ASS3Y . Ce e .. . DaATOw
AEAADOD | 6V , AF , , ., |, CONTROLLER, ASSY ~MA3TER OAA| OO0
AEAAOD T CE CUUAF T © . CAM, ASSY »SHAFT. ARl 07
AEAADO . HB . AF . . . . HANDLE, ASSY. | 0AN1 05

_AEAAOQU , HE , ZZ . . ., HARDWARE MISC, o 0-4A1 99
AEAADT TTBRTTOAF DD Tl U SWITCH) CASEY  WREY fralnl
AEAAD3 . SR . AF . . . . . SWIICH, ASSY »MODE/DIRECTION. 04102
AEACDO , 00 , 00 . . ., TRAINIINES SYSTEM . . [ S o N NELeTe 9]
AEACOO 7 B3 0B L. "BOX,  JUNCTION o T Coe L. LT olbzoo
AEACOO . C5 . 00 . . . . CIRGUIT BREAKER =T/L. . . . . . . . . = " oiBloi
AEACOO . HE L _Z7 . . . . HARDWARE, MISC, . ., . . . . . . . . . .o, B ¢ 2 1= S T
AEACOG T HE T2z 0 7T HARDWANRE, T MISC. . T B ] fad 2o
AEACDO . PE . AF . . . | PANEL, AESY =xT/L G/B. . . . . . . T aipion
AEBODO ., 5H ., AG , , . STRAINER, AIR o N | EP=2 0
AEBOOO ™. "Bl 00 0 D | CONTROL *MATOR D « M 1= 1410 1 ¢
AERODQ . HE . ZZ2 . . . HARDWARE, MISC. . . . . . . . . . . .. .o L 0299

~AEBOQO , WE ., ZZ ., , . HARDwAHE,,MlSC!_, S T ¢ I S S 123
A BLQo R ™7 "AF T T REBULATOR, ASSY *AIR PRESSURE . . © . . . . . . odbrzoo
AEDRODO . RT . PH . . . REGULAIDR, PRESSURE *AIR. . . . . . . . . . . . . . . | ipzo2
JAEROOO . RX ., AF . RESERVOIR,  ASSY *AIR., . . . . . . . . . . . . . . . ., 04p30o0
AERBOU N CTIT 00 LT U T IMDlGroR, L N O I 15 8 P |
AEBDOO . SR . SR . . . . SWITCH, STEPPER *0vi.0 CONTH . . . . . . . . .~ s B 128 It
AERBNO . 64 . AF . ., . GRANDLE, ASSY xL.OGIC . . . . . . . . . D4R 26
AEBBOO |, HE . 22 . 0 CCHARDWARE, Miac. L L L L Lot g an
AEEBNG . PE . MJ . . . . PANEL, MOUNTIMG . . . . . . . o 00
AEBBOO , PJ , 00 . , . . PC BOARD x| IFME DELAY A-]Q N o N 1£ 8 e =)
AEBPBOO . RY . FC .. 0 D RESISIOR, FI1XED . T T T o ae
AEBBOD . TX . 00 . . . . TRAMSDUCYOR . A as
ACBBO4 , PJ . 00 , , . . . PC BOARD #DYN BRK FDBK A-14 . . . . . . _ . . . . . 04B140
AEBBO4 TRUTC DR . . 0 RELAY, QPLEN FRAME sUT-124°80L T . 0 . . . 0 T ndBi21
AECRDOG PJ . DO . . . . . PC BOARD *DECODE/MULTIFLEX A-5S. T, 04AB1:31
AFBDOY PJ , 00 , ., . [ ., PC BOARD xPOWER SUPPLY, N s A CR I8
AabEBBOY PJ 0 oo . .. 7 PC BUARD % IMPUT ISOLATION A-3 0 0 0 0 T T bk a0
AERRO9 PJ . 00 . . . . . PC BOARD *RELAY DRIVER A-11 . . . . ... ... 0idB137
AEBBLO FJ . 00 . [ . . | PC BOARD »RATYE _ANJUST A-1 . . . . . ., . ., .. 04R1 27
AEBBILD PJ U 00 . 0 7 0 PC BOARD *CNTCT BIAS LUOAD A-2 . o Al Za
AEBBIO . PJ . 0O . . . . . PC BOARD xSPD 1APER/LIMIT A-7 . . . . . . . 0403133
AEBBIO . PJ ., OO0 , , , ., . PG BOARD =CURRENT LFCSN A-9 . . . , , . . . . . . . 01B135



g oot

o

HER ERISE LY W -F I LN TR T

n8E1

584--992-005

REMERIC
PART. _NO

AEBCQO
AEBRCOZ

CAEBLOZ

AEBCQOZ
AEDBCOA4
ACpcod
AEBRCOB
AFEBCOY9

CTAEBCIO

AFBCI 1
AERCT

CAEBe ]

AFBLOT
AEBDOY
AEBDOI
AFBDOY
_AERUO
AEBDD
ALBDO]
AEBNO

CAEDLOG

AFDONO
AEDUOO
TAEUODO
ALENOOO

AEDPONO |

A Looad
AEDOOOD
CAEROOO
AEDOOO
AEDQGO
AEDADD
AEDANZ
AEDDBON

ACIH3OS3 T

AEDCOO
ALDDOO

wee__

P.J
RLJ

,ﬁ f?lJ' LA

. RU
. RU

RU o

TY
SR
GH
635
5

82.'.

TYFE
CODE .

WMAT A

10

0/18

_ COMPONENT DESCRIPTION AND TYPE
PC BOARD xNTCH-SFT-HLD A-10

.. f RF* AY x2970A71,

i AY,
L R(:I_AY,
. RELAY,
U7 RELAY,

TRANSF
. SWITCH,

CUNNCCTO
CONTACTO

OPEN FRAME *»UGHS 566
OFPEM FRAME xUGC-216.
OPLEN FRAME,qu 173
OPEM FRAME * 2?0940
ORMER, CUPRENT.

KNIFE L

R, POMER = SItOR T
R, MAGNETIC »UMD- 1250

COMNTROL

* FACKAGE U

BOX, TASSY’
HARDHARF

sKMIFE s
MISC,

11 ASSY,
1MCcH

. LONTACTUR

T COMTACTOR
RESISIOR, F
COMTACTOfR,
RELAY, OPEN
COMITRUILLER,

REVERSER, AS

TCONTALTOR ]
.. PﬂNTROLLIR
.. FUSE «MAIN.
.o HARDWARE

IN,UlAIOP .

. COMTROLLER,
CONITROLLER,
FRAME .

. HARDWARE
RoL, TIES
RES1STOR,
RESISTOR, F

“COUPLTNG xHUB

Misc, . . .,
ASSY tAFCEL/BRK

MAGNET | C
MAGNET |G xUIHA= 348
IXED *FTELD SHUMT
PPEUMAT]( “UBP -85,
RAME T s UNA-6G LR, |
BiN »S5CH-248-H PBL.
SY *H[CR-482
MAGN{IIL =Ura-
HIN «SCD-248-K 3P

Mlb(
ROT xSCD-248-J PCC.
ROl *KCD adﬂ-l

PXED_

SqaF R

xF1ELD ‘3!1UNT

BKCC"

. MOTOR,

COUPL ENG xMOTOR FILANGE. .
COUPL LN, ASSY *MOTOR HALF .
PBRACKET, "ASSY xFRONT SUSPEN
FRAME , ASSY . .

HARDNARE M1SC uTRACTION HOTOR
HARDWARE , " MISC, .

HUB, ASSY *MOTOR.

DC xTRACTION

POLE *MAIN.

SEAL, AS3Y x HOUS ING
COIL *MAIM FIELD,

COolL

*COMMUTAT ING FIELD

ASSY s TRACTION MOTOR.

. ARMATURE,
. POLE, ASSY
BRUSHHOLDER,

ERUSH

*COMMUTATING
AuSY * TRACTLOM MOT OR

*TRPPTION MOTOR

/
£ U

H
5

Mie

PROPERTY
PART MUMBER

DO~

O7B100
n/0199
Qa5102
oI TRE ER1%
0d4BID3
QAR 0%
4Bl 17
naABn112
0AB3FTT
4108
QD113
07 Bh200
(F a0
QdB402
0ABT15
oA iiG
04303
0404999
143405
0AR 100
0ABAGT
OBASOZ
09AS00
DIASOD
DUAZ Y
093,201
0oAZI
NAASSY
O0BASON
UHAZOD
O3A202
03AS0]
NIAZNOS
QAaa206

. 09AT07

QUAZ0S
G9ARO3
O9AZ210






