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1.0 EXECUTIVE SUMMARY

1.1 Background

This report presents an evaluation of the Transit Reliability Infofmation
Program (TRIP), which is degigned to‘co11ect_and,ana1yze trahsit equipment
reliability data on U.S. transit systems. Although TRIP will include bus and
rail transit, this evaluation considers only the rail portion because the bus
portion is not yet operational. The evaluation was conducted during May-
December 1981, as an 1ndepéndent assessment of TRIP at the end of its experi-
mental phase. The objectives of this evaluation are to: 1) determine how well
TRIP achieves its stated‘objectjves, 2) identify the costs and benefits of the
program, and 3) make recommendations for improvement.

The TRIP .program, beg@n in 1979, is financially supported by the Federal
government. An industry-wide program, its principal thrust has been to establish
a déta bank (DB) for reliability related information on transitvvehic1es. Data
are contributed voluntarily by transit properties. Its major goals are realized
» when data from the central repository are used to -compare equipment performance
among different transit systems in order to improve productivity and reduce cost
at local property and/or industry Tevels. Principal participants (Table 1-1)
in the program since its inception are thirteen rail transit properties; two
vehicle suppliers; the American Public Transit Association (APTA);
the Urban Mass Transportation Administration (UMTA); the Transportation Systems
Center (TSC); and the Dynémics Research Corporation (DRC), fhe data base
manager. Five rail system operators currently provide manpower support and
data to DRC for inc]uéion in the data base. A1l participants serve on a

liaison board overseeing this program.



TABLE 1.1  TRANSIT INDUSTRY MEMBERS QOF TRIP
LIAISON BOARD

RAIL SYSTEM OPERATORS

*BART - Bay Area Rapid Transit District (San Francisco)

*CTA - Chicago Transit Authority

GCRTA - Greater Cleveland Regional Transit Authority

MARTA - Metropolitan Atlanta Rapid Transit Authority

MBTA - Massachusetts Bay Transportation Authority (Boston)

MOCTA - Metropolitan Dade County Transportation Administration (Miami)
MTA-MD - Mass Transit Administration of Maryland (Baltimore)

*NYCTA - New York City Transit Authority |

PAT - Port Authority of Allegheny County (Pittsburgh)

*PATCO - Port Authority Transit Corporation (Lindenwold Line)

PATH - Port Authority Trans-Hudson Corporation (New York)

SEPTA - Southeastern Pennsylvania Transportation Authority (Philadelphia)
*WMATA - Washington Metropolitan Area Transit Authority

EQUIPMENT SUPPLIERS

BUDD - The Budd Company

GE - General Electric Corporation

. ‘
These rail system operators voluntarily contributed data and manpower support
to the TRIP data base during the experimental phase.



1.2 Accomplishment of Program Objectives

The stated objectiveé of TRIP are:

1. Amalgamate current reljability efforts within the transit industry and
provide a focal point for a consolidated reliability effort;

2. Promote uniform reliability related definitions for thé transit industry;

3. Provide a central: repository for voluntary submittal of transit industry
field failure data;

4. Provide means for periodic distribution of reliability data to potential
users:

5. Provide uniform processing and analysis of reliability data;

6. Provide data for factua] comparﬁson of reliabi]it& between related
equipments; and,

7. Provide substantive data for specifying new equipment procurements,
justifying product -improvement projects and supporting systems ana]ys{s
programs.

A strict eva]uation:df TRIP based on these objectives is problematic because
they have remained unchanged since the beginning of the program in 1979. In the
interim, the bésic 1htentlof this program - to develop an 1ndustry-wide program
that meets the real needs of operators for improved reliability 1nf0rmationv-
has not been -achieved because of the desire to keep data collection requirements
imposed on the operators to a minimum. These conflicting goals have had a
significant impact on the specific data included in the TRIP DB and resulted
in data collected to date which are not strictly speaking "reliability data."
Rather, TRIP data co11ectfon has -focused on maintenance action data/replacement
rates. True reliability data would include the failure mode of specific equip-
ment. The DB does not 1n61ude these data or data on maintainability and main-
tenance costs because transit operators do not have this type of information

readily available in a consistent or useful form. As a result, the working



objectives of TRIP have undergone some evolution since their conception

four years ago.
OBJECTIVES ACHIEVED

The first four objectives of TRIP have been achieved and will continue to
be enhanced as the program develops. Success is demonstrated by the following
accomplishments of TRIP to date:

¢ TRIP has successfully provided a forum for focusing reliability efforts

within the transit industry. Attendance by transit properties at the
periodic liaisoﬂ board meetings has been consistént. ‘At Teast 80 percent
of the members have been present at each meeting. Transit operators and
vehicle suppliers are enthusiastic about the program and its benefits.
They desire expansion of the program to include other vehicle subsystems
and more rail system operators. This high level of motivation and
attitude toward improved reliability of transit equipment did not exist
on an industry-wide basis before TRIP. The interest of the operators is
significant also because they indirectly share some of the costs of TRIP
and are willing to increase their contributions. These contributions to TRIP
include in-house labor involved in preparing data input and reviewing

the DB output. Operator estimates of the labor-hours devoted to TRIP
range from 100 to 2400 hours per year, depending on the level of auto-

mated reporting.

® Promotion of uniform reliability definitions for the transit industry has

been achieved on a working level, useful to rail system operators rather

than the theoretical definitions previously developed by the Reliability,

Availability, Maintainability, and Dependability Committee (RAMD) of APTA.

4




e The central repository for transit industry field fai1ure—data was estab-

lished when the experimental data bank became operational in August 1979.

The DB contains equipment failure information on three vehicle subsystems--
propulsion, doors, and friction brakes. Thése subsystems were selected

by the participating properties as representing three critical areas of
concern. Other information necessary for construction of reliability

data are also incTuded. “In addition to the five rail system operators

who are voluntarily contributing input to the data bank shéwn in Table

1-1, GCRTA and MARTA desire to contribute data immediately. Most of the
remaining thirteen rail properties who are participating in TRIP intend

to contribute to the DB as soon as their newly procured cars are ready

for service.

o Distribution of TRIP data to potential users js occuring through monthly

distribution of maintenance action data on the three vehicle subsystems

to contributing operators and the Federal Government. As of January 1982,

these data were made available to the rest of the industry upon request.

Although these are not strictly speaking "reliability data," it is
relatively simple to develop from them unscheduled maintenance action

rates, on which a comparison of subsystems and components can be made.

OBJECTIVES NOT ACHIEVED

The last three TRIP objectives have not yet been achieved. A1l three involve

the uniform analysis and comparison of reliability data among properties. The

desire to not burden the 6perators with additional data collection requirements
is a major factor in the nonachievement of these objectives. The operators do
not collect all the data necessary to accomplish them. In addition, comparison

of equipment performance is dependent on the capability to properly characterize



relative equipment stress levels and operational environments among the proper-
ties which are to be compared. The depth to which this characterization

is practical is now being evaluated by DRC, but has not yet been determined

by TRIP. ' !

Objective 7 is directly related to increasing rail transit productivity by
both increasing system preformance and reducing cost under TRIP in its present
configuration. As mentioned previously, maintainability and maintenance cost
data are not included in the DB because the contributing operators do not
currently collect these data in a consistent and useful maﬁner. Thus, although
the effect of reliability improvements on capital costs of new equipment and on
system performance can be determined, the resulting change in maintenance cost
and the change in maintainability as it relates to system performance cannot

be estimated at this time.

1.3 Program Cost

A large percentage of the cost of TRIP to data (65%) was related to the
development, establishment, and refinement of the TRIP DB. Since these costs
will not recur, this analysis focuses on the operational cost of the data bank.

If the transit properties which have expressed the desire to voluntarily
contribute failure information on all major sub-systems of the transit vehicle
are included, thirteen properties would participate with an involvement of over
3,500 cars. With this level of participation, the annual operating cost for
the DB is estimated at $600,000-$1,000,000 (1981 dollars). These costs include
direct processing, error ana]ysis and correction, output va]idity checks, system
maintenance and update, report preparation, and supprot for special analysis

studies.




0pportun1t1e§ to reduce the operational cost of the DB exist:

1. Participanté‘may generate their data in direct,,computér readab]é format
for input to the DB. This action is expected to reduce the data base
management costs‘by 20-25% over that of hard copy submittal. With the
increased tendency toward automation of failure reporting by transit
properties, this cost reductiOn is likely to be realized.

2. The systems of the transit vehicle added to the DB may be limited to
those with the highest failure rates and/or those whose failure rates
have the highest potential for correction. This action will insure

that a higher return on investment will be realized.

1.4 Program Benefits

The benefits that may be derived from TRIP depend on transit management's
willingness and ability to use TRIP data as a management information tool in
day-to-day operations and for Tong range system planning.

The benefits of TRIP can be divided into present and long run. It is not

-possib]e to quantify them at this time.

PRESENT BENEFITS

TRIP's present benefits can be characterized as technical assistance oppor-
tunities currently accruing to specific portions of the transit industry. These
benefits will continue to be‘rea1ized in the long-term. Achievement of other
potential short-term benefits (e.g., more efficient and effective maintenance
planning and scheduling) has been constrained by the Timited nature of the data
collected in the experimental phase of TRIP.

e Improve internal management communication. The reports generated by the

TRIP DB are used as unbiased management information tools on system
reliability. For example, BART uses the reports to assure its general
management and board of directors that system reliability compares favor-

ably with other properties.



¢ Assist development of automated fai]ure reporting,systéms. Successful
development of the TRIP DB has encouraged development of automated report-
ing systems and prqvjded technica] assistance opportunities to transit
operators who_do so. CTA and WMATA are using TRIP while their failure
reporting systems are being au;omated. Metropolitan Dade County Trans-
portation Administration-is using TRIP equipment and failure codes as a
basis to develop its system, which reduced the overall development cost.
BART has offered its interna],-automated faj]ure reporting system to any
member of the raijl transit community, free of charge. This kind of‘ex—
change has great potential fof cost savings.

e Improve informal exchange. TRIP provides a forum by which the rail transit

community is 1nf9rma11y exchanging ideas on equipment reliability. This
forum did not exists prior td TRIP. TRIP has provided a network of
technical information exthange for such things as failure histories on
special components being considered for purchase. Because of TRIP, the
rail transit vehicle supply industry has been made aware of the high level
of rail transit properties interest in reliable equipment. Through the
periodic DB reports, equipment failures experienced by one property are

visible to other properties.

LONG TERM BENEFITS

The potential Tong-term benefits bf TRIP can'substant1a11y improve transit
system productivity. If these bénefifs are achieved, the industry-wide savings
from improved productivity will offset the operational costs of the TRIP DB. The
degree to which these benefits are realized depends on whether the program can
develop the capability to correctly compare fe]iabi]ity data among properties and
transit management's willingness and ability to use this information to improve

performance and reduce costs.




e Improve tfansit‘system performance. As the TRIP expands, basic failure
data will exist ih historical form for comparing functional systems
(components) of the rail transit vehicle. These components will be of
different technologies and suppliers and will operate in different
environments. Such data can be useful in vehicle procurement, technology
development, and new rail starts and extensions. Information which-
enhances procurement of highly reliable systems would tend to increase

. system performance.

e Reduce transit coéts. Two potential Tong-term benefits which may result
in measuable do]]ér savings are 1) reduced maintenance costs and 2)
reduced rail car acquisitions. These benefits would result from wiser
procurement decisions based on an analysis of TRIP data. Because of the
length of car proéurementlgyc]es, neither of these benefits could be
-rea1ized until thé 1985-1990 time frame. |
Maintenance cost reductions can be achieved through more efficient planning
and scheduling, Tower spare parts jnventory, and improved equipment maintainabil-
ity. Since maintainabi]ify and maintenance éost data are not included in the
DB, the magnitude of the potentia] cost reduction cannot be measured at this
time. A reduction fn maihtenance costs of 0.5% industry-wide would cover the
cost of TRIP. Potential reductions in rail car acduisitions can Ee achieved if
car availability is improved. if one less car per year industry-wide could be
purchased, the cost of operating the DB could be matched. It should be noted,
on the other hand, that increases in availability achieved through reliability
improvements are Tike]y to increase the capital cost of the vehicle (assuming
the need'fo use more and/Sr more expensive components), so there may not neces-

sarily be a direct correlation with reduced procurement costs.



® Assist equipment improvement by suppliers. The DB can provide objective
service data on equipment failures. Suppliers may use these data for
product improvement, comparative evaluation, and direction for strategy
decisions. Suppliers can increase their participation in the program
by direct contribution toward maintaining the DB and by a larger represen-
tation at the periodic meetings.

e Improve Federal Government management information. TRIP data can be used

as a tool in the capital grant program. Review of equipment reliability
data in processing capital grants can provide a measure of assurance that

quality equipment is being purchased, used and maintained properly.

Objective service reliability data are valuable in research and devé]opment
programs which are initiated and funded by thé Federal government.

Through foreign technology exchange programs which use TRIP, world-wide tech-
nologies and equipments which may prove reliable in U.S. transit oberation could
be monitored. Success in this venture would require a substantial effort because
of the lack of uniform world wide reliability definitions, the language barrier,

and different operatiohal philosophies.

1.5 Conclusions

TRIP is a worthwile program to the transit industry because it provides a
structured forum for continued, cooperative emphasis on the urgency of improving
equipment reliability. The periodic meetings and output reports are technical
assistance tools for-educating rail properties in practical applications of
reliability analyses, encouraging rail properties to automated failure data re-
porting systems, and producing a network of technical information exchange. The
high level of industry cooperation achieved as a direct result of TRIP is signif-
icant because it did not exist previously. Although theoretically the program is
not necessary to achieve cooperative information exchange, previous efforts to do

so were not successful.
10




The benefits of TRIP ‘to date have been constrained by the limited data in-
cluded in the experimental phase of the data base. This limited amount of data
is directly attributable fo the nature of the experimental phase (five opefators
and three equipment subsystems) and the practice of not requiring addifiona} data
collection efforts from participating operatofs. As the data are expanded the
benefits should increase.

| The present technical assistance benefits will continue to accrue over the
next two to‘three years aé properties continue to automate their failure reporting
systems and fhe number of participants and subsystems increase. Additional short-
term benefits such as more cost-effective maintenance planning and scheduling
could be achieved if the types of data collected in the program are expanded.
The present benefits a]oné will tend to improve equipment reliability.

The potential 1ong-termubenefits of TRIP can substantially enhance transit
system productivity by improving performance and reducing costs. If these bene-
fits are achieved, the operating costs of TRIP will be offset. However, achive-
ment of these long-term benefits hinges upon three critical factors:

e Expansion of the data‘currently collected by the DB so that maintainabil-

ity, productivity, and cost savings can be measured,

o The ability to properly characterize the equipment stress levels and
operating environments so equipment performance among suppliers can be
compared, and |

e Transit management's willingness and ability to use this information.

Although TRIP is benefical to the transit 1ndustfy, it is the consensus of
the trans}t properties involved that operation of the DB must‘continue to be
federally financed. They simply cannot afford to pay for the operation of the
data base. To ease the financial burden and stretch DRC's resources, the trans-
it operators are extremely willing to substantially increase their manpower con-

tributions to data base operations. For example, the operators have volunteered

11



to undertake management tasks related to expansion of the generic parts list so

the number of vehicle subsystems and operators included in the data base can be

increased.

1.6 Recommendations

It is recommended that TRIP remain funded for two more years to continue to

meet its stated objectives. Several opportunities for improvements were identified

during the evaluation which would substantié]]y strengthen TRIP in terms of

meeting these objectives.

1.

Factual comparisons of reliability between related equipments oﬁ different
transit systems depend on proper characterization of the relative equip-
ment stress Tevels énd operational environments among the transit
properties; An 1mmed1até study shou]d‘be.undertaken to determiﬁe the
depth required in such a characterjzation and its resu]tihg credibility.
The re§u1ts of this study will determine the degree to which the long-
term benefits of the program can be achieved.

More emphasis should be placed on encouraging transit opefators to develop
and use their own automated failure reporting and assessment systems.
These systems should be developed and built to easily interface with the
DB operation.

Maintainability and maintenance cost data should be included in the DB
where it is practical to do so. Lack of these data limits the ability

of the program to provide substantive data for specifying new equipment
procurements, justifying product improvement projects, and supporting
systems analysis programs.

The ability to use TRIP to increase transit productivity and save dollars
ultimately depends on the degree to which the»genera] management of each

property is aware of and believes in the program's capabilities. A Tow

12




level of general management support is eqivalent to no support. General
management seminars should be conducted to stress and demonstrate the use

of TRIP to improve transit productivity.

13



2.0 INTRODUCTION

This report presents an evaluation of the Transit Reliability Information
Program (TRiP), which is designed to collect and analyze transit equipment
“reliability data on U.S. transit systems. >A1though the TRIP will include bus
and rail transit, this evaluation considers only the rail portion because the
bus poftion‘is not yet operational. The evaluation was conducted during May 1981
through February 1982, as an independent assessment of TRIP at the end of its
experimental phase. It was commissioned by the Office of Socio-Economic and
Special Projects of the UrSan Mass Transportation Administration (UMTA), of the
U.S. Department of Transportation (DOT), and was technically and administratively

managed by the Transportation System Center (TSC).

2.1 Evaluation Plan

The objectives of this evaluation are:

1. to determine how well TRIP achieves its stated goals,

2. to identify the costs and benefits of the program, and

3. to make recommendations for improvement.

In order to achieve these objectives, a program plan was established. This
plan consisted of the following tasks, all of which were executed during the
period May 1981 through February 1982:

1. Review of the documents which were generated during the program. This
review also included attendance at the TRIP Liaison Board Meetings #11 (held at
the Transportation Systems Center (TSC), Cambridge, Massachusetts, May 6-7, 1981),
#12 (held at the Washington Metropolitan Area Transit Authority (WMATA),
Washington, D.C., September 2-3, 1981), and #13 (held at the American Public
Transit Association (APTA), Washington, D.C., January 11, 1982). Attendance
at meeting 713 was to present the preliminary results of this evaluation to

the Liaison Board.
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2. Interviews of prbgram'participants, which included members of thé
rail transit community, suppliers, consultants and the DOT. These included:

- personal and letter intefviews with representatjves of the five transit
properties which are active participants in the experimental Data Bank (DB),

- letter interviews with representatives of transit properties which are
on the TRIP Liaison Board% but are not active participants in the DB. There
afe eight properties in this category,

- letter interviews with rail carbuilders who are supplying U.S. transit
properties,

- personal interviews with the TSC project manager and the UMTA sponsor
of the TRIP,

- a personal interview with the Dynamics Research Corporation (DRC), the
contractor selected by the TSC to operate the experimental DB, and

- a personal interview with personne] at Booz-Allen & Hamilton (BAH) who

attempted to use data from the DB in a door system study.

3. Analysis of the information contained in the DB and other closely
related data submitted by the transit systems in order to:

- determine thenefféctivéness of TRIP in meeting its long-term
objectives, |

- identify shortcomings in order to recommend program improvements,‘and

- aid in the determination of the long-term costs of the program.

4. Compilation of a final report which presented the conclusions and
recommendations in a form which could be used by decfsion makers to determihe

the future direction of the program.

2.2 Report Organization
A brief description of TRIP is presented in Section 3.0. This

description contains the TRIP goals, its organization and a short history of
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the program from the pgrspective of its meeting the goals. This history was
compiled using the minutes of the TRIP Liaison Board Meetings, numbers 1
thraugh 12.

Séction 4.0 contains a.description of industry interviews which were
conducted as part of the evaluation of the program. The interviews were
conducted with transit properties which are participating in the experimental DB,
transit agencies which are members of the Liaison Board but not participating in
the experimental DB, carbuilders who are supplying U.S. transit properties, the
Federal Government,~and potential users of the information. These interviews,
together with the information obtained from the DB, the TRIP documents and Liaison
Board Meeting minutes, form the basis of the analysis presented in the remaining
sections.

éection 5.0 preseﬁts a summary of the evaluation of the achievement of the
TRIP program objeétives. It is,qividedrinto two parts: the objectives which
have been met and tHose which have not'been achieved.

The costs of TRIP, determined from historical cost data obtained from the
experimental DB operator and the transit propertiés and projected to future.
operation, are presented in section 6.0. These costs are determined using the
estimated requirements for expansidn of the DB as projected by the transit .
properties themselves, and from the analysis of the DB information. Opportunities
for cost reduction_were iden;ified both for the DB and to the participating agencies.

The benefits of‘TRIP are discussed in section 7.0. Both the present and
long term benefits are covered.

Section 8.0 presents a summary of conclusions about and recommendations
for TRIP.

Section 9.0 contains a bibliography of the documents which were consulted
and used duringrthe coursé of the evaluation. Most of tHese documents were

generated during TRIP.
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Many people throughogt the rail industry gave their time and expertise
during this evaluation. Section 10.0 presents a 1ist of people and their
contributions toward the effort.

Finally, Section 11.0 is a set of appendices which contain the

backup data and information which support the main body of the report and

its conclusions.
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3.0 BACKGROUND
The TRIP, begun in 1978, is financially supported by the Federal

Government. An industry wide program, its principal -thrust has been to
establish an experimental DB for reliability related information on transit
vehicles. Data are contributed voluntarily by rail transit agencies. Its
major goals are realized when data from the central repository are used to
compare equipment performance among different transit systems in order to
improve productivity and reduce cost at the local property and/or industry

Tevel.

3.1 The TRIP Philosophy and Objectives

The objectives of the TRIP remain unchanged since the beginning of the
program in 1978. They are stated in many of the documents which were reviewed.

1. Amalgamate current reliability efforts within the transit industry,
and provide a focal point for a consolidated reliability effort;

2. Promote uniform reliability related definitions for the transit
industry;

3. Provide a central repository for voluntary submittal of transit

industry field failure data;

4. Provide means for periodic distribution of reliability data to
potential users;

5. Provide uniform processing and analysis of reliability data;

6. Provide data for factual comparison of reliability between related
equipment; and,

7. Provide substantive data for specifying new equipment procurements,
justifying product improvement projects and supporting systems analysis

programs.
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The present focus of the TRIP effort is to achieve objectives 1-4. Spin
off from this effort shou}d then aid the motion towards achieving objectives 5-7.

The basic thrust of fRIP is aimed toward the déve]opment of an industry
wide program. The maximum utility of the program can best be obtained if the
performance data from the DB is comparable between properties. It is not
meant to be a focal point in which one property analyzes its own data. However,
it should be pointed out that a natural extension of the program, as it is now
structured, would be to educate the manaéement of those properties which have
less internal capability, in reliability and maintainability engineering

and analysis.

3.2 The TRIP Organization

The block diagram in Figure 3-1 shows the detailed organization of
TRIP. The principal members of the organization who were contacted for this
evaluation include:

- The Office of Safety and Product Qualification, UMTA,
the TRIP sponsor;

- The Transit Systems Branch, TSC, the TRIP project ménager;

- The American Public Transit Association, APTA, the
coordinator among:the participating transit properties;

- The TRIP Liaison Board, whose members are the transit properties
which are listed in Table 3-1;

- Dynamics Research Corporation, DRC, contractor for the TRIP
experimental DB.

3.3 The TRIP History
Initially, TRIP was designed to have three phases of activity:
Phase I - Definition of the functional and operational requirements of

the TRIP DB, followed by the design and operation of an experimental DB for
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TABLE 3.1 TRANSIT INDUSTRY MEMBERS OF TRIP LIAISON BOARD

RATL SYSTEM OPERATORS

*BART
*CTA
GCRTA
MARTA
- MBTA
MDCTA
MTA-MD
*NYCTA
PAT
*PATCO
PATH
SEPTA
*WMATA

Bay Area Rapid Transit District (San Francisco)

Chicago Transit Authority

Greater Cleveland Regional Transit Authority
Metropolitan Atlanta Rapid Transit Authority
Massachusetts Bay Transportation Authority
Metropolitan Dade County Transportation Administration
Mass Transit Administration of Maryland (Baltimore)
New York City Transit Authority

Port Authority of Allegheny County (Pittsburgh)

Port Authority Transit Corporation (Lindenwold Line)
Port Authority Trans-Hudson Corporation (New York)
Southeastern Pennsylvania Transportation Authority (Philadelphia)
Washington Metropolitan Area Transit Authority

EQUIPMENT SUPPLIERS

BUDD
GE

The Budd Company
General Electric Corporation

*These rail system operators voluntarily contributed data and manpower
support to the TRIP data base during the experimental phase.
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selected systems on rapid rail and bus vehicles.

Phase Il - Merge the bus and rapid rail experimental DB into a single
DB and expand it to include all vehicle systems.

Phase IIl - Expansion of the DB to other classes of transit equipment.

The initial support contract was issued to the DRC in September 1978 by
the Transit Systems Branch of the TSC. Under a separate contract with the APTA
(also issued by the TSC), the TRIP Liaison Board was established, and its first
meeting was held in November 1978. Appendix 11.1 contains a summary of minutes
from twelve Liaison Board Meetings. Attendance at these meetings is summarized
in Figure 3-2. As is evidenced from this attendance list, participation by the
‘transit properties at the periodic meetings hosted by the program has been at
the 80% 1eye1.

A functional flow diagram of the TRIP for its three phases of activity is
shown in Figure 3-3. It is clear from the figure that the TRIP has many
channels of communiéation with other programs and organizations. In facf,
many of the members of the TRIP Liaison Board are also members of the APTA
Reliability, Availability, Maintainability and Dependability (RAMD) Subcommittee,
which is concerned with transit equipment reliability.

Six properties volunteered to submit failure and maintenance data to
the experimental DB. These were: BART, CTA, GCRTA, NYCTA, PATCO and WMATA.
The development of the experimental DB began with three vehicﬁe systems:
propulsion, doors and friction brakes. These systems were selected by a vote
of the Liaison Board (see Liaison Board meeting #2 in Appendix 11.1).

The experimental DB began operation in August 1979, with the input of
July 1979 data from BART and WMATA. The CTA and PATCO data input began in
November 1979, and the NYCTA data input began in February 1980. The ex-

perimental DB presently contains data on the BART, NYCTA and WMATA from
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LIAISON BOARD MEETINGS

MARTA

MBTA

MDCTA

MTA-MD X X X X X X X X X

NYCTA X X X X X X X X X X X X
PAT X X X X X X X X

PATCO X X X ‘X X X X X X X

PATH X X X X X X X X X X X
SEPTA X X X X X X X X X X X X X

WMATA

FIGURE 3-2 REPRESENTATION BY PROPERTIES
AT LIAISON BOARD MEETINGS
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p. 6 and 8.

OF THE TRIP

Reference taken from Liaison Board Meeting minutes #1, Figure 1 and 2,
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July 1, 1979 to the present, and on the CTA and PATCO from AugUst 1, 1979,
to the present. The GCRTA data are expected to enter the DB in early 1982.
| The first experimental DB output reports were published in September 1979,
for July data from the BART and WMATA. After modifications tb the report
format suggested by the Liaison Board were incorporated, reports were published
in November 1979, March 1980 and July 1980.
At the Liaison Board‘Meefings in November 1979, it was decided to extend
the period of berformancé‘of Phase I nine months, to September 1980. In
April of 1980, a critical design review of the TRIP was held. It was con-
cluded at that time that the TRIP cannot be properly evaluated without twelve
to eighteen months'of‘add%tiona] éxperimental DB experienbe. The recommendations
of this critical design review were:
1. Operate and refiﬁe the experimental DB using three rail vehicle
systems on ten vehicle types (series) on six transit properties for an addi-
tional fifteen months followed by six month merge period with the bus DB.
2. Establish the bus DB. |
At Liaison Board Meeting #9 in October 1980, it was announced that the
experimental DB‘operation‘would‘continue until March 1981. A second critical
design review of the TRIP was held in May 1981. The fo]1owing‘conc1usions were
reached:
| 1. The TRIP experimental DB has proven that a rapid rail vehicle DB
is worthwhile and viab]e.:
2. The_experimenta]‘DB information accurately presents the data reported
by the participating properties.
3. The experimental DB information, although limited in scope, has been
beneficial to transit operators.
4. There are still hinor problems with generic part numbering, interpre-

tation of the data and the manufacturer identity.
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The following recommendations were made at that time:

1. The TRIP experimental DB should be continued.

2. Initiate Phase Il of the program.

3. The TRIP should complete the experimental DB with additional
subsystems, car fleets and transit properties.

4, The TRIP should complete and document reference data which would be
critical to comparison of reliability among the properties.

At this second critical design review, specific transit property comments
concerning the usefulness of the TRIP were solicited. Sumamries of these
comments are:

1. The twelve properties present at the design review expressed complete
support for the TRIP. In addition, one of the carbuilders, the BUDD Company,
which was present at the design review, also expressed its support for the
TRIP. |

2. Three of the properties present (the CTA, WMATA and PAT) suggested that
the TRIP be expanded to include more vehicle systems, other modes of operation,
(including light rail and commuter railroad) and other series cars. Summaries
of these comments can be seen in Appendix 11.1 (Liaison Board Meeting #11),
and the details are contained in Appendix 11.2 in the form of letters sub-

mitted by the transit properties.
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4.0 INDUSTRY INTERVIEWS

Much of the information developed during this evaluation was obtained
from the organizations which were closely associated with the TRIP, or used
the DB for technical studies. Formal interviews, either on a personal or
letter basis, were conducted with five active participants in the experimental
DB, members of the TRIP Liaison Board who were not active participant§ in the
experimental DB, and carbuilders who are suppliers to the rail transit systems.
Informal discussions were he]d‘with other organizations closely associated with
the program including APTA, UMTA, TSC and DRC. Since Booz-Allen & Hamilton
requested and received information from the DB for vehicle door systems on
which they conducted a study, they were interviewed on the usefulness of the
data‘which they received.

The results of all of these interviews, together with information obtained
from the TRIP documents, fhe experimental DB and attendance at the Liaison
Board meetings are reported in Section 5.0-Achievement of Program Objectives,
Section 6.0-Program Costs, Section 7.0-Program Benefits, and Section 8.0-Conclusions
and Recommendations. This section presents the methodology used in the interviews,

the nature of the responses and brief summaries, where appropriate.

4.1 Active Participants in the Experimental DB

The transit properties, which were actively contributing data fo the ex-
perimental DB, were recognized as the best sources of information on its operation
and the progress of the TRIP in general. Each of these five properties were
formally interviewed. This formal process included a visit to their location,
during'which time they were personally interviewed, and a request that they submit
a written response which would include a letter from their General Manager ex-
pressing his -comments on fhe TRIP. The dates of the visits to the five transit
properties were: BART (5/27/81), CTA (5/28/81), WMATA (6/4/81), PATCO (6/10/81)
and NYCTA (6/13/81).
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In preparation for these interviews, a questionnaire was sent to these
.organizations on May 11, 1981. It was designed to specifically address the
guestions of program cost and benefits and the achievement of the objectives.
The questionnaire, together with the written responses, is contained in
Appendix 11.3. The scope of these responses can be summarized as follows:

BART - Specifically addressed each question and provided a letter
from the General Manager.

CTA - The response was from the General Operations Manager. It did
not specifically address all of the questions, but did provide
support for the TRIP in the bus area because of standard vehicles
on many different properties.

NYCTA

Specifically addressed the questions posed by the interview
questionnaire. The response was signed by the General Superintendent
of Rapid Transit, a senior level management official.

PATCO

Some of the questions were addressed in the response but others were

not. A copy of a letter from the General Manager previously sent

to the APTA in support of the TRIP (dated 4/3/80) was attached.
WMATA - Most questions were addressed in the response. No letter was

received from the General Manager.

In general, the responses showed unanimous support for the program and
expressed the desire to continue operation of the DB. It was the general consensus
that the full potential of the DB would be realized after a few years of operation,
and, after reference data, which would allow comparison of equipment reliability
among the properties, were incorporated.

4.2 Transit Property Liaison Board Members Who Are Not Active Participants

In The Experimental DB

The formal interview with the members of the TRIP Liaison Board which were
not active participants in the DB was accomplished by letter. A questionnaire
was mailed to each of them on May 11, 1981. Each was asked to provide a letter
from the General Manager expressing his view of the program.

Seven out of eight of these transit properties responded. The questionnaire,

together with the responses, is contained in Appendix 11.4. Specific comments
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on the nature of the respbnses follows:

GCRTA -
MARTA -

MBTA -

MDCTA -

MTA-MD -

PAT -

PATH -

SEPTA

No response.

Specifically answered each question posed in the questionnaire.
No letter from the General Manager. Response date 6/5/81.

Specifically answered each question posed in the questionnaire.
No letter from the General Manager. Response date 6/4/81.

Submitted the same letter which they sent to the second
critical design review. This letter is listed in Appendix 11.2.

Specifically answered each question posed in the interview.

An attached letter from the MTA Administrator, dated 4/10/81,
expresses both usefulness and support of the TRIP. Letters
addressed to BART, which show the interaction between the two
properties on failure reporting were also part of the response.
Response date 7/1/81.

Specifically answered each question posed in the interview. No
letter received from the General Manager. Date of response-
12/3/81.

Specifically answered each question posed in the questionnaire.
It was mentioned in the letter that it was reviewed and approved
by the General Manager and General Superintendent and this
represents their assessments of the program as well. Date of
response-6/22/81.

Specifically addressed each question of the questionnaire. No
letter was received from the General Manager. Date of response-
6/15/81.

With the exception of the GCRTA, which did not respond to the questionnaire,

all of the interviewees showed an enthusiastic support for the TRIP and expressed

a desire to become active participants either as soon as the program could

accomodate them, or as soon as they had new vehicles in operation.

4.3 Carbuilders

A questionnaire was sent on May 11, 1981, to five carbuilders which are

presently supp1y1ng U.S. transit systems and to General Electric, which is a

member of the Liaison Board (the GE questionhaire was sent on'July 21, 1981).

Responses were received from three out of fhe six contacted. The responses,

together with the carbuilder guestionnaire, are included 1n‘Append{x 11.5.
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Specific comments on the interviews are:

BREDA TONING, INC.

No response.
BUDD - Specifically addressed each question posed in the
interview. The response was sent by the General
Manager of the Red Lion plant (passenger carbuilding
plant) and signed by the Chief Engineer as well.

The response was dated 7/8/81.

GENERAL ELECTRIC CO.

No response.

HAWKER SIDDELEY '
CANADA, INC. - Specifically addressed each question of the interview.
The response was dated 6/19/81 and was signed by the

Director of Engineering.

KAWASAKI - Responded with a general letter on 7/30/81. The

letter was signed by the SEPTA LRV Project Engineer.
VICKERS CANADA, INC.

No response.

The carbuilder responses address the potential future benefits of the TRIP.
Present DB information was not being used by them because characterization of
the environment and stress levels of the equipment (K-factors) have not yet
been accomplished. The principal use of these data would be for product
improvement, especially in the area of vehicle subsystems. It was pointed out
that, because maintainability and maintenance cost data were not being collected,

the resulting information may be limited in its application.

4.4 DOT-UMTA

An interview was conducted with Robert Haught, Acting Director of the Office
of Safety and Product Qaulification of DOT-UMTA, Washington, D.C., on June 18,
1981. This is the office within UMTA that sponsors the TRIP and provides funding.
The specific questions posed,;and their answers, appear in Appendix 11.6.

The response indicates that the Federal Government sees the determination
of resource allocation for research and development, improvement of efficfency
and productivity of the properties, and the monitoring of equipment during the
warranty period as the principal benefits to them. The TRIP would continue

with full funding.
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4.5 APTA

An interview was held with Theodore Gordon of the APTA, Washington, D.C.,
on June 18, 1981. The APTA has been responsible for coordinating the efforts of
the transit properties on the Liaison Board. The APTA, under contract to the
Federal Government, pfovides‘trave] money to the propérty members of the
Liaison Board for the periodic meetings. Manpower for theselmeetings is
contfibuted(by the transit organizafioné. The APTA chairs the Liaison Board
meetings.

The results of the interview with the APTA are contéined in Appendix‘11.6.
The TRIP is not directly beneficial to the APTA, but more to the transit

properties and carbuilders which are member organizations.

4.6 Booz-Allen & Hamilton

An interview was conducted with Robert Smith of Booz-Allen & Hamilton (BAH),
Pittsburgh, Pennsylvania, on September 22, 1981. Under the "Subsystem Technology
Application to Rail Systéms“ (STARS) program, of the Office of Technology Devel-
opmehtiand<Dep10yment at UMTA, BAH has been asked to recommend future research
and development needs for transit car door system improvement. This recommenda-
tion could take the form of better design, maintenance and/or better monitoring
of door operation of the transit systems. Five properties, the BART, CTA, MARTA,
MBTA and WMATA, were identified for detailed investigation. Door operatién
was observed and detailed interviews were conducted on each of the five properties.

As part of this investigation, data on the door subsystem from the DB for
the BART, CTA and WMATA were requested and obtained from the DRC at a cost of
$2,500. This special report listed the generic part, symptom and defect of
the door malfunctions. - |

A letter, commenting on the usefu]nesé of‘the data obtained from the DB,

is contained in Appendix 11.7. The principal conclusion was that, although
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the TRIP-DB was able to provide cause and effect information in a variety of
formats, it was not useful in this instance because it (information) was of
questionable quality. It should also be pointed out that BAH chose to do on-
site Qbservation and data gathering rather than spend the time sorting out
differentes in reporting detail to the DB by the properties.

It is clear froh the néture of the door system 1nvestigatiqn that BAH
was not performing a comparison among transit properties, but rather a detailed
investigation of cause and effect on each of the properties. Under these
circumstances, the internal failure reporting system of the property would be

a much more useful tool for analysis.

32



5.0 ACHIEVEMENT OF PROGRAM OBJECTIVES

The seven objectives of the TRIP are listed in the first paragraph of
Section 3.1 of this report. The first four objectives, which were directed .
toward consolidating reliability efforts within the transit industry, and
establishing a central DB for voluntary submittal and distribution of
reliability type data, have been achieved. The latter three objectives, the
meeting of which depend on the ability to compare reliability among the rail
transit properties for a variety of beneficial reasons, have not yet been
achieved. In the next two sections, the achieved objectives are discussed on

an individual basis, and evidence for the conclusions are presented.

5.1 Achieved Objectives

1. Amalgamate current'reliability‘efforts within the ¢ransit industry and
provide a focal point for a consolidated reliability effort.

Participation by the thirteen rail transit properties at the periodic
meetings, hosted by the TRIP and detailed in Figure 3-2, has been at the 80%
level. Before the program began in 1978, efforts toward consolidation of
reliability efforts were done through the APTA RAMD Subcommfttee which met
on an annual basis to discuss these disciplines. In addition, efforts were
put forth by the Office of Safety and Product Qua]ifiéation of UMTA to improve
reliability on an individual property basis. Life cycle cost reduction was
stressed in these programs.

However, the enthusiastic support by the transit properties and carbuilders
did not develop until the TRIP began. Both are looking forward to the program's
long term benefits and indicate a strong desire for its expansion. This kind of
motfvation toward 1mbroved reliability of transit equipment by so many okgan-
izations, did not exist on an industry wide basis before the TRIP. The program
has ihdeedAprovided a forum for focusing reliability efforts within the rail

transit industry.
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The program can go further, however. Other transit properties, which
are in the process of designing and building new rail systems, should be
encouraged to become members of the Liaison Board. Specific properties are
the HCMTA-Metropolitan Transit Authority of Harris County (Houston), SCRTD-
Southern California Rapid Transit District (Los Angeles), SCCTA-Santa Clara
County Transportation Agency (Santa Clara), SDTC-San Diego Metropolitan
Transit Development Board (San Diego), SEMTA-Southeastern Michigan Transportation
Authority (Detroit) and TCMTD-Tri-County Metropb]itan-Transportation District
of Oregon (Portland).

The remaining carbuilders, which now supply rail transit cars to the U.S.
properties, should also be invited to join the program.

2. Promote uniform reliability-related definitions of the transit industry.

- Previous to the TRIP, the APTA RAMD Subcommittee developed a G]ossary*
which set forth a series of reliability, availability, maintainability and
dependability definitions which would be used by all transit properties. To
those organizations which did not have yigorous reliability/maintainability
efforts underway, these definitions had 1little practical meaning. After the:
introduction of the TRIP, reviews of the distributed DB data and discussions
at the Liaison Board Meetings advanced these definitions from the theoretical
to the practical realm. As a result of the TRIP, it will be necessary to
update the Glossary at some future date.

3. Provide a central repository for voluntary submittal of transit industry
field failure data.

Present Status of the DB

Under contract to DOT-TSC, the DRC has been operating an experimental DB

since August 1979. As of July 1981, the experimental DB contained 135,000

*APTA Glossary of Reliability, Availability and Maintenance Terminology for
Rail Rapid Transit, February 1978.
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maintenance and utilization records submitted by five rail transit properties

(the BART, CTA, NYCTA, PATCO and WMATA) on three vehicle subsystems (propulsion,

doors and friction brakes) and on 1,300 rail transit cars.

Priorities for Expansion of the DB

The five DB participants, DOT-UMTA, APTA and the equipment suppliers were

asked, as part of the indUstry interview, to state their priorities for

expansion of the database in the near future. The following table provides

a summary of their replies.

PRIORITY TABLE

Vehicles on Other
Organization Vehicle Systems Present Properties Transit Properties
BART 1 2 3
CTA 1 1 2
NYCTA 2 1 1
PATCO 1 2 3
WMATA 2 3 1
APTA 1 2 3
UMTA 1 2 3
BUDD 2 3 1
HAWKER SIDDELEY 1 2 2

1-Highest, 2-Second Highest, 3-Third Highest Priority.
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The reasons presented for this selection were as follows:

- Those organizations who chose 1-2-3 or 1-2-2 as their priority sequence,
gave as their reason, the ease of expansion. In other words, adding more
vehicle systems to already existing ones is easier and less costly than adding
new vehicles, which in turn is easier than adding new properties. One supplier
(Hawker Siddeley Canada) indicated that 1ittle is known of failure rates on other
subsystems, such as couplers, air conditioning, cur}ent collectors, lighting, etc.
Note that adding new éystems on existing vehicles,or new vehicles on existing
properties,puts more of the cost burden on the properties rather than the DB.

- Those organizations that answered 2-3-1 or 2-1-1 as their priority
sequence, pointed out that the full benefits of TRIP might be realized faster if
more properties were added, thus expanding the participation as well as the
operational environment in which the equipment would be seen.

Property Desires on DB Participation

The inactive properties were polled as to when they would be ready to join
the active participants. The following is a summary of the replies.

GCRTA - Immediately
MARTA - Immediately
MBTA - Immediately
MDCTA - When cars are in service
MTA-MD - First quarter of 1983, when cars are in service
PAT - Late 1984 or early 1985, when cars are in service
PATH - At least 24 months, predicated on manpower availability

SEPTA - Not before 1982 [Not before completion of Vehicle Maintenance
Management Information System and receipt of LRV's and Broad
Street subway cars (1982-83)]

Program Duration

Only one property, the BART, addressed the question of the lifetime of the
TRIP. They expressed the opinion that the program would continue to have value

over the next 10 to 15 years. They suggested that it would require several
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years before it would be fully operational, i.e., with the remaining transit
properties contributing data to the DB.‘

4. Provide means for periodic distribution of reliability data to potential
users.

Maintenance action data of the three vehicle subsystems are distributed
on a monthly basis to the five contributing properties and the Federal Government.
It was pointed out, by several of the interviewees (the NYCTA, PATCO, MARTA and
BUDD), that the information distributed by the DB is not, strictly speaking,
"reliability data".

In order to truly distribute reliability data, it is necessary to select
the proper reliability indices in order to make fair comparisons among the
rail transit systems. Figures 5-1, 5-2 and 5-3 display a set of unscheduled
maintenance actions (UMA) indices for propulsion, door and friction brake
subsystems of the rail transit vehicles included in the DB for the five
Rarticipating properties for the period January-March 1981. These indices
ﬁse a dividend UMA (definition: a maintenance action is a vehicle which is
brought into the shop on a unique date and results in a unique repair record),
and a divisor, which is one of the following: 10,000 car-miles, 10,000 car-
hours, 10,000 car-station stops or car-years. The index using car-hours is
based on car-operating hours, and the index based on car-years uses calendar
years. Conversion factors among these indices are discussed and presented
in Appendix 11.8. Observation of these figures clearly indicates that the
conclusions drawn from the compérisons among these reliability indices can
be different, depending on the index selected. The present distributed
information is based on car-miles. This index was selected because it was

a traditional measure in the transit industry.
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Classical reliability analysis and its theoretical foundation base their
observational indices on operating time. In these terms, the appropriate

index for the UMA rate is :

UMA Rate = _Number of UMA (System)/Reporting Period
System Operating Hours/Reporting Period

This definition can apply to the whole vehicle, subsystems or components by

replacing the word "“system" with "vehicle", "subsystem" or "component". For
example, 1in pomparing the door system, it is more appropriate to use door
operating hours which are éssentia]]y proportional to car-station stops,

and car-operating hours when comparing the propulsion system.

In my opinion, much of the danger of unfair comparisons could be
removed by choosing the appropriate rather than the traditional index in

the information which is distributed.

5.2 Objectives Not Achieved

The last three objectives mentioned in the first paragraph of Section 3.1
have not been achieved. They are repeéted here for ease of reference:

5. Provide uniform'procéssing and analysis of reliability data.

6. Provide data for factual comparison of reliability between
related equipment,

7. Provide substantive data for specifying new equipment procurements,
Justifying product improvement projects and supporting systems
analysis programs.

A1l of these objectives are.disqussed together since satisfying them involves
the compar{;on of reliability data among the properties. The ability to
acComp]iSh this comparison is dependent on a proper characterization of the
relative equipmenf stress levels and operational environménts at the properties.
This characterization is referred to by the Liaison Board members as the

"K-factors'.

41



There are two basic questions related to reliability which can be asked
and answered using the data in the DB:

1. What is the reliability among the transit properties of a particular
vehicle subsystem?

2. What will be the reliability of a particular system which is used
on property A, if it is used on property B?

The firsf question can be asked and answered independent of performance
level, uéing the data presently in the DB if subsystem-hours is the basis
for the index of comparison. The second question requires that the total
operational, maintenance and natural environment, and the equipment stress
level on property A relative to B be known to some approximation.

If two nearly identical systems are operating on two different transit
properties (A and B), it is possible to characterize the environment of one

property vs. the other, directly.

K(hoB) = UVA Rate (System) (Property A)
UMA Rate (System)(Property B)

This kind of characterization will be relatively simple in the bus TRIP,
where the same buses are used on many different properties. It will not be
easy on rail syétems where technologies, supply and performance level are
all variable.

After carefully examining the data now submitted to the DB, together with
operational information from the property, it is my conclusion, that-some
degree of reliabjlity information at the subsystem level can be generated
in which functional comparisons can be made. However, this job will require
competent reliability engineers with rail transit car system experienée to
generate the proper conversion factors. Once this has been completed,

special reports may be generated to produce this information.
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In order to accomplish this, it would be very useful to have UMA-data
on different subsystems, serving the same function on the same property.
Some of this will occur when WMATA introduces chopper control, and NYCTA
adds the R-46 cars to the DB.

The depth to which the characterization of equipment stress levels and
operational environment is practical is now being evaluated but has not yet
been determined by the TRIP.

The TRIP objective 7 is directly related to increasing rail transit
productivity by both increasing system performance, and reducing 1ife cycle
cost. However, maintainability and maintenance cost data are not being
submitted by the contributors to the DB, nor is there any intention to do so
in the future. Thus, although the effect of reliability 1mprovement‘on
capital cost of‘new equipment and on improved system performance can be
determined, the resulting change in maintenance cost and maintainability
cannot be determined. It is certainly possible to initiate reliability
improvement which has an adverse effect on maintainabi]ify and maintenance

cost.
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6.0 PROGRAM COSTS
The annual operating cost of the TRIP was estimated by using present cost
data and the plans for potential expansion which would involve the thirteen
transit properties on the Liaison Board. The costs were divided into two
categories, namely, those which are borne by the properties for coordination
during their voluntary submittals to the DB, and the cost to the Federal

Government for the DB operation.

6.1 Transit Property Burden

The costs borne by the five transit properties for contributing data to
the DB and attending liaison meetings, as reported during the 1nterv;éws and
{n subsequent discussions, are listed in Table 6-1. |

As expected, the CTA and WMATA, which are submitting their data manually
while their automated failure reporting systems for rail operation are under
development, show the highest annual cost.

The future annual costs, also shown in the table, are valid once the
data base and output reporting becomes stable. Presently, the BART and NYCTA
have the highest degree of automation and demonstrate the lowest cost. It is
not unreasonable to assume that by 1984-85, when all thirteen properties may be
contributing to the DB, that the degree of automation of all systems may be

such that the average cost is $1,500-$2,000/year/property.

6.2 DB Annual Operating Cost
A projection of the operating cost of fhe DB to the Federal Government can
also be made for the time when all thirteen rail properties are active participants.
This estimate is best made by determining the present operating costs, placing
them on a unit base,and determining the number of units per year during the

estimate time.
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TABLE 6.1 TRANSIT PROPERTY COST FOR THE
TRIP PARTICIPATION

PROPERTY PRESENT COST o FUTURE COST
BART $4,100 $1.,500
Yok . ' ‘
CTA $47,000 $2,000
+* %%
NYCTA $4,200 $1,800
PATCO™ $3,400 $1,700
wMaTA ™Y 516,886 $3,300

*Questionnaire ReSponse - Appendix 11.3

**Based on present 8 hours/week -(clerical)for report input generation @ $9.52/hr
and 40 hours/week -(technical)for analysis at $21.50/hr. Most of analysis is due
to not having an automated failure system for rail.

***Questionnaire Response - Appendix 11.3.

+Revised by telephone conversation of 2/16/82.

++Questionnaire response - Appendix 11.3.

Based on 510 MH @ $33.11/MH for input and review at present.
Less than 100 MH @ $33.11/MH for input and review in the future.
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The unit chosen for this estimate is the record. Two kinds of records
are submitted to the DB: the maintenance record and the utilization record.
A maintenance record is submitted whenever a car is taken out of service

fof maintenance. One utilization record per car is generated per month, and it
indicates the mileage accumulated on the car during that month.

The present DB operating cost was estimated in two different ways.

1. Based on the cost of a three month extension of the DRC contract to
operate the DB from March-May 1981. During this time, 20,025 maintenance and
utilization records were entered into the DB at a cost of $31,000 or $1.55/record.

2. Based on information obtained from the DRC. In a Tetter dated
June 16, 1981 (included as Appendix 11.9), the DRC indicated that of the
$593,214 spent on the contract, 35% or $208,000 were ongoing costs as opposed
to one time costs of development, establishment, refinement and expansion of
the DB. Since 129,025 maintenance and utilization records had been processed
prior to the date of the letter, the unit cost is $1.61/record.

To determine the future annual operating cost of the DB in the year 1984,
the following assumptions were made:

1. The cost per record is $1.60 (1981 dollars).

2. Thirteen properties, which are the present members of the Liaison
Board, would be active participants.

3. There will be 2,110 new cars added to the DB by 1984. These
' would include: CTA(120), MTA-MD(72), PATH(291), GCRTA(108),
PAT(100), MBTA(127), NYCTA(825), MARTA(120), SEPTA(Z66),
WMATA(18), PATCO(46) and MDCTA(20). These numbers were
obtained from a survey taken at the 11'th Liaison Board
Meeting (Appendix 11.1).

4. Adding the ATO system unscheduled maintenance actions to the
DB will result in an additional 0.8 maintenance records/car/
month. This number was obtained by analysis of the BART
failure experience, the details of which are illustrated in
Appendix 11.10. The ratio of the ATO system failure rate to
the sum of the failure rates of the friction brake, door system,
and propulsion, is 0.21 (0.4 x 35.1/(21.8 + 8.9 + 37.4)). Since
the latter three systems contribute 4.0 maintenance records/car/
month, the ATO system would contribute 0.8 records/car/month
(0.21 x 4.0). In this application, it is assumed that the other
ATO properties experience failure rates similar to the BART.
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5. Adding the remaining vehicle subsystems will add 3.1 records/
car/month. This number is deduced in a manner similar to
that for the ATO system, using the BART failure data in
Appendix 11.10. The ratio of the sum of the failure rates
of the added systems (air conditioning, auxiliary electric,
carbody, communications, trucks and suspension) to the sum
of the original three (propulsion, friction brakes and doors) is
0.78, which results in 3.1 maintenance records/car/month for
these added systems..

With these assumptions, which are admittedly weak, and with the assuhption
that six properties (BART, MARTA, MDCTA, MTA-MD, PATCO and WMATA) will monitor
ATO for a total of 1,120 cars, the total records generated per month are |
29,500, i.e., [3,534 utilization records, 896 (1,120 cars x 0.8 records/car) ATO
system maintenance records,and 25,091 (3,543 cars x 7.1 records/car) vehicle
(minus ATO) maintenance records]. At a cost of $1.60 per record, the annual
cost of operation of the DB is $567,000.

*

In the TRIP Phase I Report , the DRC made the assumption that 0.5 records/
vehicle/day would be generated. The equivalent number for the analysis above
works out to 0.28 records/vehicle/day. If the DRC number’is applied to the
3,534 cars in 1984, the annual cost is $1,032,000.

The numbers used in the analysis here are on the optimistic side.
According to the DB data, the BART has a lower than average failure rate on
the three vehicle systems monitored. It is reasonable to state that the annual
cost would be in the range of $600,000-$1,000,000 (in 1981 dollars) in 1984.
Cost reduction, which is discussed in the following section, can reduce this
number.

In addition to the annual operating cost, one time costs are also expected
as new properties and/or new vehicles are added to the DB. These will be

mainly borne by the property involved, and are small in comparison to the

DB operation cost.

*
TRIP Phase 1 Report, Dynamics Research Corporation, R-341U, Final Report, April
1981.
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6.3 Opportunities for Cost Reduction

There is potential for reduction in the annual operating cost to both
the transit operator and the operation of the DB.

1. A1l properties which actively participate in the DB could generate
direct, machine readable records. Properties which intend to automate their
failure reporting should consider the TRIP interface and the DB structure
and codes in the development of their system. The cost per méchine readable
record is 20-25% Tess than a hard copy or manually input record.

2. The number of vehicle subsystems édded to the DB may be limited to
those'with‘the highest failure rates and/or those whose failure rates have
the highest botentia] for correction. This action will not only reduce the
annual operating cost of the TRIP, but will insure that a higher return on
the DB and transit property investment be realized.

_There are other opportunities for cost reduction during the next few
years as more rail transit properties are incorporated in the DB participation.

1. Suppliers could contribute to simplify the preparation of data in
the area of equipment configuration. \

. 2. The transit operators could complete the generic parts lists, sinée »
they are more familiar with their own equipment confiﬁurations than the

DB operator. However, guidance must be provided by the DB operator.

6.4 DB Cost Support

It seems to be the consensus of the transit properties that the operation
of the DB must continue to be federally financed. They are willing to‘provide
the manpower tec ease the financial burden, but cannot afford to pay for the

operation of the DB.
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7.0 PROGRAM BENEFITS

The benefits of thexTRIP can be divided into those‘whicﬁ are presently
being realized, and.thoée wﬁ?ch have a potential for being achieved in the
future, should the program continue. All benefits are related to the use of
the data in the DB, and to the professional rapport which has developed among
the transit operators as a result of the.program. The two main sources of
information concerning the benefits are the transit industry interviews, in
which sbecifié questions were posed addressing thgm,\and the minutes of the

Liaison Board Meetings in which some of them were discussed.

7.1 Present Benefits

The present benefits of the program have already been, and will continue to
be realized over the next séeveral years. They are generally related to the
élose association among the rail transit properties brought about by the TRIP.
Three classes of Benefits are recognized, none of which can be quantified.

1. Improvement of transit management communications at the local level.

The BART uses the reports distributed by the DB operator to assure their
general management and board of directors that their system maintains a favorable
reliability comparison to other rail properties. This use is of particular
fmportance to the BART which, over the past several years, was reported in many
circles as having unreliable equipment when compared to the rest of the industry.
The reports generated by the DB are showing that the BART is above average in
reliability of the three vehicle systems of the five‘participating properties
(see Figures 5-1 to 5-3). There is the disadvantage that communications
would not be improved for those transit properties which have below average
equipment reliability.

It is expected that other transit properties would use the DB reports in

a similar fashion.
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2. Encouragement for development of automated failure data reporting.

Two properties (the CTA and WMATA) are presently using tne DB in lieu
of their own automated faiiure reporting system while their sysféms are
. being developed. |

Presently, the CTA nas an automated data system for its bus operation.

[t has not been fully developed for rail. In the meantime, the CTA has
used the TRIP-DB for several functions which would normally be accomp]iéhed
by an internal failure reporting syétem. | 7

By March 1982, the WMATA is‘expected to hane their automated failure
reporting system on line. The system, "Maintenance and Reliability Reporting
System", is an on-line operation which will take over many of the functions
for which fhe WMATA is now using the TRIP-DB.‘ Information distributed by
the DB is used by the Equipment Design and Rail Car Maintenance Office as
‘a performance indicator for measuring the effect of retrofit and modification
programs, and the Rail, Car Maintenance Office for warranty compliance, inventory
control and failure trend indications.

Transit operétors.which are not now active participants in the DB, and
which do not now have automated reporting systems, are using the TRIP equip-
ment and failure codes as the basis for development of their failure reporting
systems. Two properties, the MTA-MD and MDCTA, have gone in this direction.
The PAT plans to go in this direction once their new vehicles are received.

The MTA-MD has found the TRIP information beneficial, from a cost savings
point of view, in the deve]opnent of an incident reporting system. By using
the TRIP codes, both time and resources hane been saved.

The implementation of the malfunction reporting system at the MDCTA has
integrated the TRIP codes into a format which wi]]la11ow them to actively

participate in the TRIP when their vehicles become operational.
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~
The BART has offered its internal, automated failure repbrting system

to any member of the rail transit community, free of charge. The MTA-MD

is now considering that offer. Since the BART failure reporting system is

one of the most sophisticated on-line systems in the. industry, transit

properties, which do not now have such automatedAreporfing, should be encouraged

by the cost saving potential of this offer. It is reasonable to assume that

more rail properties will consider this system.

3. Informal equipment reliability and maintenance improvement.

The TRIP is a forum by which the rail transit community is informally
exchanging ideas and information on equipment reliability and maintenance
improvement.

The CTA,by reviewing the BART preventive maintenance philosophy, is
evaluating the extension of their 1nspection intervals to 12,000 miles.

There have been informal exchanges by telephone, between many members of
the TRIP Liaison Board,directed toward equipment reliability improvement.

These exchanges were generally a result of the distribution of the DB reports.

Because of the TRIP, the rail transit supply industry has been made aware
that the properties are interested in re]iab]e‘equipment., Because of the
periodic reports jssued by the TRIP, equjpment failure experienced by one
property are visible to others.

Until recently, only the carbuilders (with the exception of General ‘
Electric) have been exposed to the TRIP. It is suggested that suppliers of the
three vehicle subsystems, on which data are being submitted to the DB, be

educated‘to the TRIP so that this benefit may be enhanced.

7.2 Long Term Benefits
The degree to which the long term benefits of the TRIP are realized will
depend strongly on the emphasis that the general management of the transit

systems places on equipment reliability and maintenance, and its improvement,

~
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and the ability to arrive at a credible comparison of reliability data among
the properties. Oiminishing returns will be réa]ized on the present benefits
over the next few years; as a result, the long term benefits must be achieved
in order for the program to continue to have value. As was stated by the BART
in the interview, the TRIP should be reviewed on a periodic‘(three year) basis
to determine the extent to which these goals are being met.

Four general categories of long term benefits have been identified using
the Liaison Board Meeting minutes, the transit industry interviews and the
TRIP documents. Each of them is summarized and discussed.

1. Improvement of transit;productivitx.

Basic failure data will exist in historical form for comparing functional
subsystems (components) of the rail transit vehicle. This equipment will be
of different techno1ogies'and suppliers, and will operate in different
environments and at various performance levels. Such data can be useful in
vehicle procurement, technology development and new rail starts and extensions.
Choice of highly reliable equipment would tend to increase overall vehicle
performance, thus improving transit productivity. The ability to achieve all
of these goals is dependent on the capability to properly characterize the
relative equipment stress levels, which result because of different peﬁformance
levels, and the operational, maintenance and natural environment differences
among the transit systems to be compared.

A second incentive for productivity improvement results from the ability of
transit managers to compare, on an unbiased basis, the reliability performance of
their equipment with similar or different equipment serving the same function
on other systems. This perspective may promote a healthy competition among the
transit operators to improve performance. However, as was mentioned in several

of the questionnaire responses, a danger exists that the information contained
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in the DB will be misused or misrepresented. Action of this sort would
reduce the effectiveness of the program by defeating the competitive spirit,
and decreasing the potential benefit to all concerned.

2. Transit cost savings.

Two areas of cost savings may result from the TRIP. These are maintenance
costs and reduced rail car acquisition costs,

Reduced maintenance cost may result from the selection of vehicle subsystems
which have a proven high reliability record. Under the present philosophy of
the TRIP, it would still be necessary to assess the maintenance cost records for
the equipment on the individual transit systems on which they are operating,
in order to determine if a maintenance cost savings is possible. This investigation
is required because maintainability and maintenance cost data are not submitted
to the DB. Lack of this kind bf data in the DB means that no direct measure of
maintenance cost reduction benefits can be obtained after the new equipment is
introduced as well. Because of the length of the rail car procurement cycle,
these savings could not be realized before 1985.

Several reasons were brought out, in the interviews, for the potenfia] reduc-
tion of rail car acquisition cost. 'Thé first, and most direct, is the reduced
capital cost of procurement, due to the reduced number of cars required. This
is a result of increased availability which follows from the selection of highly
reliable subsystems. For example, the analysis of data from the BART (reproduced

in Appendix 11.10) shows that an increase in the reliability of the propulsion

system by 25% can increase car availability from 84 to 85%. This would mean
that in a 100 car order, one less car would be purchased, a savings comparable
to one year's cost of operating‘the DB. However, increases in availability
through reliability improvements of this magnitude (25% in the case of the BART

propulsion system) are difficult to achieve without an overall car cost increase.
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A savings of $1,000,000 (typical rail car cost) over a 100 car order translates
to $10,000/car which may be absorbed in the reliability improvement.

The second reason for reduced rail car acquisitidn cost relates to carbuilder
actions which would reduce rail car construction costs. Through the TRIP, the
established carbuilders can know the reliability performance of their equip-
ment, under different performance conditions and operational environments, by
simply having access to the DB. This method should prove less expensive than
gathering the information themselves, and the resulting risk in formal reliability
demonstration tests could be reduced. Both factors may mean less carbuilder
cost, which theoretically, at least through the competitive building process,
would mean lower rail car prices. It is my op%nion that no one could ever
measure this benefit.

A third avenue to Tower rail car acquisition costs may concern the
extended warranty/reliability demonstration approach to quality assurance.

It was mentioned by the CTA 1@ their interview response that, if realistic
mean-time-between-failure (MTBF) requirements could be put into rail car
specifications, re]iabf]ity demonstration, rather than extended warranty, is
the proper approach. If the MTBF requirements were within the present practice
of the carbuilders and their supp]iers, then this approach would be less costly
than extended warranty. The present MTBF of the equipment can be obtained from
the DB.

The supplier which has a problem on one transit system would be visible
to all agencies; likewise, the supplier which has a problem on one property but
no problems on all other systems which it supplies with equipment, may direct
the industry's attention toward poor maintenance. The problem of poor transit
property maintenance vs. poor equipment reljability is one of long standing
controversy within the industry. It is generally discussed without objective

facts. The TRIP can provide these facts.
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3. An aid to equipment’ improvement by suppliers.

Opportunities exist for the rail transit car supp]y-industry to benefit

from, and further enhance, the benefits of the‘program.
| The DB can provide objective service data on equipment failures. Suppliers

can use this data for product 1mprovement, comparat1ve éva]uation and direction
for strategy decisionsf

More of the rail car supply industry should participate in the TRIP.
This participation can take several forms:

1. Direct contribution to the DB by aiding in the development of
configuration information and 'K-factors' for their equipment. |

2. Using the information which is now in the DB for their strategic
objectives. |

3. Llarger representation on the Liaison Board and in the decisions
on future directions of the program.

4. An aid to the Federal Government role.

The TRIP can be used as a tool in the capital grant program. It is the
opinion of some legislators that if tax dollars are given to transit agencies
to buy equipment, some assurance is required that the equipment is being
specified, delivered and used properly. In this sense, the TRIP can be used to
monitor the improvement of the productivity and efficiency of transit. Again,
the lack of maintainability and maintenance cost data limits the degree to
which the quality of maintenance can.be determined.

Objective service reliability data are valuable in research and development
programs which are initiated and funded by the Federal Government. Specific
programs which may benefit are vehicle standardization and new technology
introductions such as STARS. Lack of the maintainability aspect does not allcw
use of the DB in the computation of life-cycle cost, an important ingredient

in new technology decision making.

55



It is common belief that European and Japanese transit equipment operafes
better than their U.S. counterparts. To provide a more accurate perspective,
and a basis for further introduction of this technology to the U.S., the
TRIP can be used in foreign technology exchange. Of particular intefest to
some of our transit agencies, is the performahce of the equipment in S0 Pag]o
and Rio de Janeiro,»Bfazfl, which is similar to that at the BART, MDCTA,
MTA-MD and MARTA. Success in the foreign technology éxchahge venture would
require a substant%al effort because of the lack of uniform, worldwide transit
reliability definitions, the language barrier and different philosophies

of operation.
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8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1 Conclusions

The TRIP is a valuable asset fo the transit industry because it is encoqraging
rail properties to automate failure reporting systems, and is educating these
properties in practical application of reliability analysis through group
interaction at the periodic meetings hosted by the program. It is unanimously
supported by thirteen rail transit properties and three carbu11ders.‘ These
reasons for its value will remain valid over the next two to thfee years while
the propérties are automating their.fai1ure reporting systems and are becoming
contributors to the DB. Both of these benefits alone will tend to improve
equipment reliability without the need to compare re]iabi]ity data among
properties;

Beyond this two to three year time period,thever, the value of the TRIP
will depend on its achieving its Tong term benefits. This success will hinge
on two points: 1) the ability to compare reliability data among properties
through proper characterization of equipment stress levels and operating
environments, and 2) the capability to measure‘these benefits by productivity
increases and cost savings directly attributable to the program. Rail transit'
properties which will profit from the long term benefits will be those with
enthusiastic support from their general managemenf. Such‘support must go beyond

"19p service" in improving equipment reliability.

8.2 Recommendations

Several opportunities for improvements were identified during the evaluation
which would substantially strengthen the TRIP in terms of meeting its stated
'objectives.

1. Factual comparisons of reliability between related equipment on

different transit systems depend on proper characterization of the relative
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equipment stress levels and operational environments among the transit properties.
An immediate study should be undertaken to determine the depth required in
such a characterization and its resulting credibility. The results of this
study would determine the degree to which the long term benefits of the program
can be achieved. |

2. More emphaSis should be placed on encouraging transit operators to
develop and use their own automated failure reporting and assessment systems.
These systems shou]d'be developed and built to easily interface with the DB
operation. Although this was not the original philosophy of the TRIP, the
education process through the program is providing incentive for the transit
agencies to proceed along this line.

3. Maintainability and maintenance cost data should be inciuded in the
DB where it is practical to do so. Lack of these data 1imits the ability of the
program to provide substantive data for specifying new equipment procurements,
justifying product improvement projects and supporting systems analysis
programs.

4., The ability to use the TRIP to increase transit productivity énd save
dollars ultimately depends on the degree to which the general management of
each property is aware of and believes in the program's capabilities. A low
level of general management support is equivalent to no support. General
management seminars, which are one day in duration, should be conducted to stress

the use of the TRIP to improve transit productivity.
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APPENDIX 11.1 SUMMARY OF LIAISON BOARD MEETINGS MINUTES

The history of the TRIP is best described by summarizing the 1iaison
meeting developments which are both directly and indirectly related to the
purpose of this report. Each of the eleven meétings were reviewed and are
summarized. |

Liaison Board Meeting #1 (Kickoff)

Place: Urban Mass Transportation Administration headquarters, Nassif Building
Washington, D.C.
Date: November 8-9, 1978

Representation
Federal Government: DOT-UMTA, DOT-0ST, DOT-TSC
Transit Properties: BART, CTA, GCRTA, MBTA, MTA-MD, NYCTA, PAT, PATCO,
PATH, SEPTA "

APTA, RPI

DRC

Teknekron, JPL

PB - Decision Group

Significant Developments

- Opening statements made by groups involved:
1. UMTA

Rail cars will be the first sector to which TRIP is applied. TRIP is
a U.S. government sponsored program for the benefit of transit operators and
requires guidance by transit properties to achieve the desired improvements in
transit system reliability.

2. TSC
Presented TRIP program plan.
3. APTA

The role and mission of the APTA Liaison Board was explained. The
APTA committee on Reliability, Availability, Maintainability and Dependability
(RAMD) will establish a task force to support the TRIP as the data bank can
assist all sectors of the transit industry in achieving a common approach to
reliability. The proposed active participants (those who will input data)
were named and included six properties:

BART NYCTA
CTA PATCO
GCRTA WMATA

4. DRC- the TRIP contractor.

The data bank of the TRIP was to be factual and require a minimum of
input tasks by transit maintenance personnel. Existing data, both manual and
computerized, on transit car equipment will be converted in the data bank to
user-oriented output.
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Liaison Board Meeting #1 (continued)

- DRC, the TRIP data. bank contractor, scheduled visits to active participants
in-the data bank. The purpose of these visits was to engage in discussions with
reliability, maintenance and data processing personnel, who would be involved in
providing data to the data bank. The schedule follows:

BART - 11/15/78 NYCTA - 12/6/78
GCRTA- 11/29/78 PATCO - 12/8/78
CTA - 11/30/78 WMATA - 12/11/78

- Regional Meeting Cohcept

Two day meetings to be held on a regional basis. The first day is to
be an overview for middle management of both equipment suppliers and transit
properties who will be directly associated with TRIP experimental data bank.

Liaison Board Meeting #2
Place: APTA headquarters, Washington, D.C.
Date : January 10-11, 1979

Representation

Federal Government: DOT-UMTA, DOT-TSC

Transit Properties: BART, CTA, GCRTA, MARTA, MBTA, MTA-MD, NYCTA, PAT,
PATCO, SEPTA, WMATA

APTA

DRC

SAI

Significant Developments

- The TRIP Task 1 report was discussed.

- Both the Reliability Analysis Center (RAC) and the U.S. Military Maintenance
Data Systems are not recommended for use but their formats could serve as guidelines.

- Concern was expressed for the handling of failure data by the properties.
The need for a common base for failure reporting was recognized. However, a
question was raised as to whether a correlation between hours of operation, miles
of operation and cycles during operation could be established.

- The concept of holding regional meetings to acquaint transit property
management with TRIP was made firm. A short presentation would be given to the
top management of the active participating properties. This would be followed by
presentations to personnel directly involved with the TRIP data bank.

- A vote of the Liaison Board was taken on the vehicle systems to be
tracked by the TRIP data bank. The results of that vote were:

Propulsion - 9 Friction Brakes - 8

Doors -9 ATO/ATC -4
" Air Conditioning - 2
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Liaison Board Meeting #2 (continued)

The remaining systems received no votes. APTA requested that air conditioning
and electric couplers be included because of the value to the STARS (Subsystem
Technology Applications to Rail Systems) program. (Three systems were finally
selected for the DB: propulsion, friction brakes and doors.)

- TRIP data should not be considered as representative of "mean-time-
between-failures" but rather "mean-time-between-replacements". The former
differs from the latter in that it does not include preventive maintenance
replacement.

- The question was raised concerning legal liability of DOT/APTA/Transit
Properties with respect to the information contained in the TRIP data bank.
Special concern involved inaccurate data which might be inadvertently reported.

Liaison Board Meeting #3
Place: APTA headquarters, Washington, D.C.
Date: March 6-7, 1979

Representation

Federal Government: DOT-UMTA, DOT-TSC
Transit Properties: BART, CTA, GCRTA, MARTA, MBTA, NYCTA, PAT, PATCO,
: PATH, SEPTA, WMATA

APTA
DRC
SAI

Significant Developments

- DOT-TSC used a TRIP meetings contractor (SAI) to conduct regional meetings
at the six active participating properties. These meetings would serve the

purpose of informing property management of TRIP and briefing the personnel
who would be involved in generating data. The schedule is:

BART (No meeting set) NYCTA - 5/7/79
CTA - 5/14/79 PATCO - 5/9/79
GCRTA - 5/16/79 WMATA - 5/11/79

- - Concerns were expressed for the security of data in the TRIP data bank.
Although this item was brought out in the discussion, no resolution was made
at this time. :

- The TRIP data bank was now set to track replacement data on four vehicle
systems: propulsion, friction brakes, doors and control and air conditioning.
A motion to add carborne ATO/ATC and cab signalling was tabled until Phase 2
because of the additional funding requirement. The delay which would result
from attempting to obtain the change in scope and additional funding and a
statement from MARTA which was the only property in a position to benefit from
the addition of this system favored postponement.

- Task 2 and task 3 reports, submitted by DRC were critiqued.
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Liaison Board Meeting #4
Place: APTA headquarters, Washington, D.C.
Date: April 24, 1979

Representation

Federal Government: DOT-UMTA, DOT-TSC

Transit Properties: BART, CTA, GCRTA, MARTA, MBTA, NYCTA, PAT,
" PATCO, PATH, SEPTA, WMATA

APTA

PB - Decision Group

DRC .

Booz-Allen & Hamilton

Significant Developments

- Regional meeting progress. A revised schedule for regional meetings
to brief the active participating properties is shown below:

PATCO - 5/9/79
WMATA - 5/10/79
CTA - 5/16/79
GCRTA - 5/16/79
NYCTA - To be rescheduled after 5/18/81

- Transit property responses as to how each planned to use the TRIP data
bank are summarized below.

1. NYCTA

As the cars are maintained in several shops, it is requested that
maintenance actions be identified by the performing shop,

. Requests automatic flagging when data in the output reports varies
more than 50 percent from the mean,

Desires aggregate of NDF's (No Defects Found),

Interested in comparison of performance of similar equipment used on
other transit properties, and

Expects flagging of trends and repeater reports.
2. SEPTA
Interestedlin differences of car performance among transit properties,

Interested in comparative performance of cam control vs. chopper
control, and

Appreciates the opportunity to track by component.
3. PAT (Pittsburgh, PA)

Comments similar to SEPTA
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Liaison Board Meeting #4 (continued)
4. PATH
Comments similar to SEPTA
5. GCRTA

Desires comparison of similar equipment used on other transit
properties,

Interested in percentages of NDF's (No Defects Found), and
Desires comparison of performance between vendor-rebuilt and in-house

rebuilt equipment.

Liaison Board Meeting #5
Place: APTA headquarters, Washington, D.C.
Date : September 18-19, 1979

Representation

Federal Government: DOT-TSC

Transit Properties: CTA, GCRTA, MARTA, MBTA, MTA-MD, NYCTA, PATH,
SEPTA, WMATA

APTA

DRC

Booz-Allen & Hamilton

Significant Developments

- The regional meetings were assessed favorably by the Liaison Board members
from the transit properties at which the meetings were held. These properties
were:

CTA GCRTA
NYCTA WMATA

- At this time, only data from BART and WMATA is being processed.

1. BART is furnishing a magnetic tape of replacement information and
hard copy of utilization data.

2. WMATA is furnishing hard copy of replacement data on two forms and
car-mileage data on another copy.

3. CTA is implementing new codes and data are expected by October 1, 1979.

4. PATCO is undergoing a computer changeover and changing data systems.
Data are expected to be forthcoming in early November 1979.

5. Because of litigation problems with the R46 cars, NYCTA changed the
tracking to the R44 car. Data are not expected until November 1979.
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Liaison Board Meeting #5 (continued)
6. Many issues remain to be resolved with data input from GCRTA.

- The costs jidentified in handling the transit property data, operating and
staffing the DB are being tracked and are to be included in the TRIP Phase I
report.

The first-cut staffing requirements, including the data coi]ection effort, for
the TRIP data bank are estimated as:

Track# Function Personnel

Data Entry 10
Programmers ‘
Engineering
Support
Operational
Program Management

SO wN =
LW WWWw

TOTAL 24

The discussion concerning providing data inputs by transit properties resulted in
the following ACTION ITEM: "There is a need to determine property costs to
acquire and handle data associated with maintenance action; DRC is to perform
Rough-0Order-0f-Magnitude (ROM) estimates by 1 November 1979".

- Critique of Output Reports - Consideration is being given to distributing
the summary reports from the data bank to all contributors; detailed outputs from
the data bank would be made available to only the transit property/organization
that submitted the raw input.

- It was reiterated that the output of the data bank is not to be used
for day-to-day maintenance but is intended to provide indices of: (1) historical
performance, (2) evaluation of equipment/procedure modifications, and (3) life-
cycle data. When anomalies are detected by the data bank operator, the submitting
transit property will be informed and a request made for an explanation of the
situation for inclusion in the monthly report; this procedure would be an assist
in validation of data. The monthly reports will also direct attention to items
which exhibit a high replacement rate.

- The TRIP-DB output reports are to be distributed to DOT-UMTA, DOT-TSC
and the APTA Trip Liaison Board. To prevent using data out of context, these

reports will use coding to identify transit properties and equipment manufacturers;
code books would only be issued to active participants of the TRIP-DB.

- Program Plans by DOT-TSC

1. The next addition to rail carborne equipment will be the on-board
ATO subsystem. '

2. Rail transit is expected to be expanded by task; by other
transit properties and car fleets less than 10 years old.
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Liaison Board Meeting #5 (continued)

3. Two- th1rds of transit car equipment will be in TRIP-DB within
4 years as part of Phase II effort. March 1980 is anticipated to be the
starting date. : :

Liaison Board Meeting #6
Place: APTA headquarters, Washington, D.C.
Date: November 27-28, 1979

Representation

Federal Government: DOT-UMTA, DOT-TSC

Transit Properties: CTA, GCRTA, MARTA, MBTA, MTA-MD, NYCTA, PAT,
PATCO, PATH, SEPTA, WMATA

APTA

DRC

Significant Developments

- TSC Program Plans

1. The Rail TRIP-DB contract is to have its period of performance extended
9 months or until September 1980.

2. A critical design review of TRIP-Phasel will be set for next Liaison
Board Meeting.

- Memos were requested from each of the Liaison Board members (due 3/1/80)
describing their transit property's opinion of the DB based on latest output data.
APTA will request opinions from the General Managers of the six active participating
properties in the DB.

- Data was developed as to the ongoing cost of TRIP-DB by DRC. The
average, rough order of magnitude estimates for a transit property to collect
data is approximately $3 per vehicle/per day.

- Critique of output reports for the period July-September 1979 were
presented by DRC.

Liaison Board Meeting #7
Place: APTA headquarters, Wash1ngton, D.C.
Date: April 1-2, 1980

Representation

Federal Government: DOT-UMTA, DOT-TSC

Transit Properties: BART, CTA, GCRTA, MARTA, MTA-MD, NYCTA, PATCO,
SEPTA, WMATA

APTA

DRC

Transtech
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Liaison Board Meeting #7 (continued)

Significant Developments

- The representative from Transtech (Dr. Vilas Nene) is scheduled to make
an overseas trip to study foreign technology as it relates to AC propulsion
and microprocessors in rail transit. He was asked to investigate the possibility
of obtaining reliability type information at the same time.

- A TRIP chronology was developed.

- An assessment of TRIP that conveys the opinion of the six active participating
properties in the DB is presented.

Transit Property Assessment Letter of Assessment
BART Favorable Yes
CTA  Favorable Yes
GCRTA Favorable No (To be submitted)
NYCTA | Withheld | No (To be submitted)

(Management involved
in labor negotiations)

PATCO " Favorable Yes
WMATA Favorable ' Yes

As a result of the favorable assessment, it was recommended that TRIP-DB be con-
tinued in its present form for several more montns.

- A question on the validity of the "common basis" of data was raised. The
number of times a vehicle was removed from revenue service for maintenance action
can be obtained and primary cause of maintenance was there, however the
secondary causes may be obscured. It was recommended that Average Miles/Maintenance
Action be changed to Average Miles/Maintenance Shop. ‘

- A detailed review of the DB output report‘format was made and many changes
were recommended.

Liajson Board Meeting #8 ‘
Place: APTA headquarters, Washington, D.C.
Date: July 22-23, 1980

Representation

Federal Government: DOT-UMTA, DOT-TSC

Transit Properties: BART, CTA, GCRTA, MARTA, MTA-MD, NYCTA, PAT,
PATCO, PATH, SEPTA, WMATA

Equipment Suppliers: BUDD, GE

APTA

DRC
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Liaison Board Meeting #8 (continued)

Significant Developments

- Considerable interest in participating in TRIP was expressed by
foreign transit properties. This was conveyed to Dr. Nene on his visit and
reported by UMTA. -

- A study, which would allow the fajlure data to be interpreted from a
reliability information point of view,was underway by DRC. It is referred
to as the K-Factor study.

- Critical design review was held March 31, 1980. The committee consisted
of representatives from APTA, BART, DOT-TSC, DOT-UMTA, CTA, GCRTA, NYCTA, PATCO
and WMATA. The principal conclusions were:

1. TRIP should be continued.

2. TRIP cannot be properly evaluated without 12-18 months of additional
DB experience.

The principal recommendations were:

1. Three major assemblies from five vehicle series should be monitored
until ouput report confidence is satisfactory.

2. The present contractor should continue operating the DB until the
DB js valid and stable.

3. Bus TRIP should begin by monitoring a'sample of assemblies from a
limited number of buses.

Liaison Board Meeting 49
Place: MARTA, Atlanta, Georgia
Date: October 15-16, 1980

Representation

Federal Government: DOT-UMTA, DOT-TSC

Transit Properties: BART, CTA, GCRTA, MARTA, NYCTA, PAT, PATCO,
PATH, SEPTA, WMATA

Equipment Suppliiers: BUDD, GE

APTA :

DRC

PBT (Consultant to MARTA)

Transtech

Significant Developments

- An 8 month extension (to March 1981) to TRIP was effected in July 1980.
A second critical design review of TRIP is scheduled for March 1981. Liaison
Board members will be requested to present their property's evaluation.
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Liaison Board Meeting #9 (continued)

- The representative from Transtech (Dr. Nene) reported that maintenance
data in Europe and Japan was kept manually. These properties are interested
in some type of participation in TRIP.

Liaison Board Meeting #10
Place: PATCO, Lindenwold, New Jersey
Date: January 13-14, 1981

Representation

Federal Government: DOT UMTA, DOT-TSC

Transit Properties: BART, CTA, MARTA, MTA-MD, NYCTA, PATCO PATH,
' SEPTA WMATA

Equipment Suppliers: BUDD, GE

APTA

DRC

Significant Developments

- The K-Factor study has been put on hold by DRC until sufficient funds
are available.

- A cost-benefit assessment of TRIP-DB 1is to be an essential element of
a critique by the transit operators in the Critical Design Review of Liasion
Board meeting #11.

- Areas of differences between the TRIP-DB and a Reljability Data Bank
were identified by the GE representative.

1. Classical reliability data are not being coillected.
2. Classical mean-time-to-repair data are not being collected.
3. Configuration control is not mandated.

4. Hardware cannot be segregated by particular manufacturer and/or
particular style/model.

5. Cannot be used a§‘a procurement tool.

6. Relationship of operating environment is not obvious.
7. Timely identification of failure rate trends is needed.
8. Slow feedback of data exists.

9. [Impact of preventive maintenance philosophy is not clear.

Newspaper articles about BART based on TRIP data appeared. BART was
informed that release was contrary to policy.
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Liaison Board Meeting #11
Place: Transportation Systems Center, Cambridge, Massachusetts
Date: May 6-7, 1981

Representation

Federal Government: DOT-UMTA, DOT-TSC

Transit Properties: BART, CTA, GCRTA, MARTA, MBTA, MTA-MD, NYCTA,
PAT, PATCO, PATH, SEPTA, WMATA

Equipment Suppliers: BUDD

APTA

DRC

CMU

Significant Developments

- Summary of TRIP Critical Design Review #2 attendees were represéntatives
from DOT-UMTA, DOT-TSC, DRC, APTA and 5 of the 6 TRIP experimental Data Bank
Properties.

- The following conclusions were reached:

1. The TRIP-DB has proved that a rapid rail vehicle data bank is worthwhile
and viable.

2. The DB information accurately presents the data reported by the
participating properties. .

3. The DB information, although limited in scope, has been beneficial to
transit operators, and

4, The TRIP Generic Part Numbering, 'K-factor' ana]yéis and manufacturer's
identity still contain minor unresolved problems.

The following recommendations were made:
1. The TRIP-DB should be continued.
2. Commence Phase #2 of TRIP.

3. TRIP should complete the DB with additional subsystems, car-fleets
and transit properties, and

4. TRIP should complete and document reference data.
- Transit Property Assessments of TRIP

The Liaison Board members stated their specific transit property's assesément
of TRIP.

BART - Supports TRIP, requests removal of prohibition against disclosure of
DB data.

CTA - Supports TRIP, requests expansion of DB to include entire transit

car and addition of CTA series 2600 cars. Has found information
useful and is revising CTA Maintenance Information System (MIS).
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Liaison Board Meeting #11 (continued)

MTA-MD - Fully supports TRIP, it will become 1mpdrtant during the
reliability demonstration.

PATH - Fully supports TRIP, expects to use TRIP for new car acquisition.
GCRTA - Supports TRIP.
SEPTA - Supports TRIP, considers it beneficial and requests expansion.
NYCTA - Supports‘TRIP.

WMATA - Supports TRIP, expansion of DB to include both additional car
subsystems and carfleets is desired.

MARTA - Supports TRIP, suggests data presentations in both operating time
and mileage, suggests consideration be given to a warrantee database
and reliability demonstration. :

MBTA - Supports TRIP.

PATCO - Supports TRIP, considers TRIP more a measure of reliability and
maintenance philosophies and not quite reliability per se.

PAT - Supports TRIP, suggests expansion to include additional modes
(Bus, Light Rail Vehicle and Commuter Railroad).

BUDD - Supports TRIP; as a carbuilder suggests inclusion of maintenance
practices and policies, operational environment and 'K-factors'.

- It was stated that there has been a significant increase in technical data
exchange among the properties as a result of TRIP (e.g. MTA-MD correspondence
with BART, etc.).

- DOT-TSC described the present status of TRIP. The DB has been operating
under the engineering change which extended the contract to July 31, 1981 to
permit 12 consecutive (June 80-May 81) DB Output Reports. A continuation of
the TRIP Phase contract is presently being processed by the Department of
Transportation.

Transit property responses to providing the preferred type of data inputs
and the number of new cars anticipated by the end of 1982 are tabulated and
are shown on the next page.
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Liaison Board Meeting #11 (continued)
Property ‘ Response Cars Added to DB by Dec.
BART Yes 0 |
CTA Yes i20
MTA-MD Yes 72
PATH Conditional Yes 291
GCRTA Conditional Yes 48 LRV + 60 HR
PAT anditiona1‘Yes 45 PCC + 55 LRV
MBTA Yes, developing MIS for LRV 127 LRV
NYCTA Conditional Yes 750(R46); 50-100(R62)
(contingent upon staffing)
MARTA Conditional Yes 120
SEPTA Conditional Yes, deve]oping 141 LRV + 125 HR
MIS for LRV
WMATA Yes 16-20
PATCO NA 46
MDCTA NA 20
Liaison Board Meeting #12
Place: Washington Metropolitan Area Transit Authority
A Washington, D.C.
Date: September 2-3, 1981
Representation

Federal Government:

DOT-UMTA, DOT-TSC

1982

Transit Properties: BART, CTA, MARTA, MBTA, MTA-MD, PATCO, PATH,

SEPTA, WMATA

APTA
DRC
CMU

Significant Developments

Status of Foreign New Technology Monitoring.

U.S. DOT-UMTA representative (Robert Haught) stated the program to monitor

technologies being developed and implemented by the foreign transit community is
on "hold" pending the general review of all UMTA programs.
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Liaison Board Meeting #12 (continued)

- The representative from the APTA (Ted Gordon) presented an overview of
the U.S. DOT-UMTA STARS (Subsystem Technology Application to Rail Systems) Door
Project which is being performed by Booz-Allen & Hamilton (BAH), under UMTA
contract. The objective is to acquire and analyze data on transit car door
malfunctions, and recommend changes (design, fabrication, assembly and/or
maintenance) that will yield increased performance reliability in the most
cost-effective manner. Accordingly, the TRIP Liaison Board consented to
assist this STARS Door Project by making available to BAH the same data on
doors which had been submitted by transit properties to the TRIP-DB. The
DRC representative (A. McMillen) described the contract negotiated with
BAH which resulted in the DRC Document "E-5968U, "TRIP EDB Special Report
Number 6". This report, used in conjunction with DRC Document #R-338U,

“TRIP EDB Operating Procedures Manual-Volume II", assisted BAH in the
acquisition of data pertaining to maintenance actions on doors. This was
the first use of the TRIP by anyone other than members of the TRIP Liaison
Board.

- A Liaison Board discussion of the Statement-of-Work recommended that the
CTA 2600 series cars and the MARTA cars be included in the TRIP-DB. Balloting
by the Liaison Board to designate the sequence in which additional vehicle
subsystems should be added to the TRIP-DB resulted in the following 1isting:

Rank Subsystem
ATO/ATC - Cab Signal

Air Comfort (HVAC) System

Auxiliary Electrical System
Truck & Suspension
Coupler & Draft Gear

gl wro -

- The DRC stated that Report No. R-340U, "ReTiabi]ity Verification
Demonstration Plan for Rapid Rail Vehicles", was developed to indicate a
possible use for the TRIP DB.
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APPENDIX 11.2 LIAISON BOARD ASSESSMENT OF MAY 1981

This appendix contains the submittals of the members of the Liaison

Board to the critical design review #2.

Member Date of Submitta]
BART 5/1/81
CTA ' 5/11/81
GCRTA N
MARTA N
MBTA N
MDCTA 6/15/81
MTA-MD 4/10/81
NYCTA 6/9/81
PAT N
PATCO 4/15/81
PATH  4/3/81
SEPTA 4/14/81
WMATA | 5/1/81
BUDD 5/1/81
GE N

N - No Submittal
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May 1, 1981

American Public Transit Association
Technical § Research Service Department
1225 Connecticut Avenue, Northwest
Washington, D.C. 20036

Attention: Mr. Theodore S. Gordon

Dear Mr. Gordon:

In response to your letter of February 17th to the members
of the T.R.I.P. Liaison Board, requesting an assessment of T.R.I.P.
to date, we submit the following opinion.

The District's management continues to be fully supportive
of the project's goals, and is very favorably disposed regarding
the reports received to date.

We encourage extension of the experimental data base to in-
clude all vehicle systems at the earliest possible date. The
District is fully prepared to support the required data submittal,
and in fact has been submitting full vehicle history on all month-
ly‘}nputs to the EDB contractor.

The District has in the past conducted its own surveys which
involved travel, phone, and considerable staff time to clarify
and reduce data to insure classification compatability inherent
in the varied data reporting practices of heavy rail transit pro-
perties surveyed.

In regard to cost/benefits, we would estimate the cost of
such comparative surveys of five properties to be about two thou-
sand dollars, which provides a report covering a very limited
data duration without the benefit of an unbiased reporting source.

Following action to report rates of unscheduled maintenance
action for all vehicle systems, we urge the expansion of report-
ing coverage to include all APTA U.S. heavy rail properties.
Additionally, we would urge consideration of ‘inclusion of compara-
ble data from foreign properties.
ted in the participation of Toronto, Montreal, Mexico City, Sao
Paulo, and Rio de Janeiro.
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Page 2 ‘

The principal benefit to the District thus far has been the assur-
ance to our Board of Directors that we maintain a favorable reliability
comparison for the three critical vehicle systems currently reported.

We wish to affirm our belief that such data is, and should be in
the public domain. We urge speedy resolution of remaining questions on
the authenticity of all participants' inputs, and amendment of APTA's
contractual agreements to permit .extending this assurance to our patrons
and the taxpayers of the BART District.

With regard to the request for cost/benefit attributes, we feel many
of the benefits are intrinsic in the umbiased report source, and the con-
tinuous updating of the data.

A further anticipated benefit of the T.R.I.P. program is comparative
component reliability data enabling more objective operational evaluation
of alternative technology and supply. To that end, we urge efforts towards
common nomenclature (and computer code) for components having a common
functional purpose, and publication of reference data defining the technol-
ogy and manufacture of the comparable functional components.

We have recently completed design and specification efforts in pre-
paration for procurement of new revenue vehicles. This task required
travel and communication expense, and staff labor to review and define
the performance of competitive functional components applied at other
properties. Even given this effort, most readily obtainable input is
subjective opinion within the frame of reference of the responding proper-
ty and suppliers. Objective comparative component failure rate data 1is
very difficult to establish. Considering that this is an activity which
each property must periodically undertake, involving both their own re-
sources and those of the cooperating data sources, the cost/benefits to
the industry should be considerable.

We believe that improved vehicle and subsystem MIBF are essential
for increased acceptance of mass transit in the U.S. market. The applica-
tion of extensive RED activity toward pure reliability improvement projects

are beyond the funding ability of an operating property. At the present
time, only each properties' experience and the subjective evidence of

preceding specification efforts provide guidance as to acceptable levels
of specified MIBF requirements.

The existence of objective MIBF data permitting solid design predic-
tion of attainable reliability, based on service demonstrated component
performance, would be of considerable benefit not only to the specifying
properties, but also to the goal of increased energy conservation through
increased public acceptance of mass transit.
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We continue our opinion that the developmental effort of T.R.I.P.
through TSC and the EDB contractor has been of high quality, and well
administered. We support full implementation of the Project's objec-
tives.

Very truly_yours,

R. P. Demko, Director
Maintenance § Engineering

cc: Mr. Richard Robichard, Code 722
USDOT/TSC
Kendall Square
Cambridge; MA 02142
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ASSESSMENT OF TRANSIT RELIABILITY INFORMATION PROGRAM (TRIP)
FOR SECOND CRITICAL DESIGN REVIEW (CDR)

The Chicago Transit Authority (CTA) assessment of the Transit

Reliability Information Program remains positive.

Since the last CDR, and the extension of the Experimental Data
Bank (EDB), CTA has gained information concerning its operation
to maintain the 1100 rail cars in its fleet. This gain has
occurred while only 194‘cars”of the fleet and only 3 sub-systems

are reported in the data bank.

At present CTA does not have an automated source for information
that provides average miles between inspection intervals, main-
tenance activities on the various types of defects and no trouble

found data on its rail system.

There are documents that show these areas, but the analysis and

recap of the data is TRIP generated.

The automated data system CTA now operates on its bus system has
not been developed fully for rail. The interim system gathers
car history but not the detail for defect failure or inspection

analysis. The complete system is hoped to be on-line by the end

of 1981.

Additionally, CTA is in the process of developing a System Assurance

group to review performance.

We find many good things about the TRIP program:
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Reliability Information Program remains positive.
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to maintain the 1100 rail cars in its fleet. This gain has
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tenance activities on the various types of defects and no trouble

found data on its rail system.
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ASSESSMENT OF TRANSIT RELIABILITY INFORMATION PROGRAM (TRIP)
FOR SECOND CRITICAL DESIGN REVIEW (CDR)

accuracy of the data fed into the system. CTA found data such as
"no trouble found” and "reset/check ok" - should not be combined

as it was. Consistency in the source of the data is very imporﬁant
industry-wide. Mileage information at CTA may be consistent due

to the use of hubdometers, however, other properties may only
estimate schedule miles by trips run which has many shortcomings

for accuracy.

‘Improvements are expected as the remaining sub-systems are added
to the data base. It is recommended that this begin gquickly so

that by 1982 the entire car will be on the system. AaAdditionally,
the area of signal systems needs to be developed and incorporated
into the data bank. This is both wayside and carborne egquipment.
CTA wéuld like to begin this coperation of its 2600 series cars by

inputing data into TRIP.

Specifically, CTA has used the TRIP EDB data in the area of Methods
and Standards to evaluate cur operation. From TRIP EDB data CTA

is inspecting 59% of. the total fleet each month while maintenance
actions are 2.1 per car ' for the same periocd. - This indicates

that the current inspection plan may ncot be helping to reduce
failures. As such, the inspection interval may be extended to

better utilize manpower to attack problem areas. As a comparison,
BART inspects 47% of its fleet with maintenance actiocn at 1.l per

car over the same period. CTA is now evaluating the extension of
inspection intervals to 12000 miles through its Methods and Standards

area. CTA has assigned one person to evaluate the data firom TRIP
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and make recommendations to the Director, Vehicle Maintenance in
areas that indicate the need to improve. CTA has validated the

output of the EDB and corrected one error that was CTA generated.

Through the new System Assurance Group, CTA will study and evaluate
individuvally the status of vehicle and manpower utilization, in-
spections, maintenance practices, parts reliability and cost.
Furthermore, the use of the data will provide a direct feed back

to new design needs to eliminate unmaintainable systems.

Finally, CTA recommends the continuation and expansion of Rail
TRIP. Furthermore, CTA recognizes the greater advantage in the
development of Bus TRIP, as that industry has a better resource of
standard vehicle designs that can be improved with the TRIP con-

cept of information available to prcperties and suppliers.

CTA feels that the current operator/contractor of the EDB has
performed in an ou;standing manner to develop and operate the data
bank. Continuation with the same personnel will enhance the
effectiveness of further develgpment in TRIP. CTA recomﬁends the

continued use of current EDB contractor as developer and operator

of the TRIP Data Bank. CTA will continue to support the TRIP effort.

ORIGINATED BY: APPROVED:
v’ 5F/ ' Bl S pomerhitnst 5/uie,
A TR. Pankonen H. H. Gelssenhelme:,/

Director, General Operations Manace
Vehicle Maintenance -
APPROVED:

>’/ﬂ0~{f-ll.‘,.

L. WOkgemutn

Manager, Maintenance
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RACETECEQLITAR DADE COURTY -« FLORIDA
44 W, Flagler St, 10th Flr OFFICE OF COUNTY MANAGER

MIAMI, FLORIDA 33130
TEL: 579—=s 4918
‘ JUN 1 51981

Mr. Theodore S. Gordon, Senior Engineer
American Public Transit Association
Technical and Research Services Department
1225 Connecticut Avenue, NW

Washington, D.C. 20036

Dear Mr. Gordon:

This is in response to your letter of May 13th to the members of the TRIP
Liaison Board requesting our inputs regarding TRIP Experimental Data Bank.

We have carefully monitored the TRIP EDB and are in support of the objec-
tives. The implementation of our malfunction reporting system has inte-
grated the TRIP codes into a format that will allow us to actively partici-
pate in TRIP when our rail system becomes operational. Also, we will soon
be receiving our fleet of vehicles and plan to utilize the TRIP EDB to
support our equipment reliability program.

Since Metrorail is still under construction we will not be able to fully
assess TRIP's benefits until our new vehicles are delivered, debugged and

in operation. It is therefore premature for us to accurately quantify any
cost savings, benefits or opportunities derived from utilizing TRIP, however,
we do believe there to be a positive benefit, and are proceeding accordingly.

We support the development of TRIP and encourage expansion to include all
vehicle subsystems. This program-has demonstrated the ability of transit
properties to effectively exchange information. We appreciate the role
APTA has performed thus far.

Sincerely,

John.A. ye .Zaf“"¥

Transportation Coordinator

JAD:1g
Enclosure
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April.10, 1981

Mr. Theodore Gordon

American Public Transit Association
1225 Conn. Ave. N.W..

Washington, DC 20036

Dear Mr. Gordon:

The Mass Transit Administration have been carefully following
the development of the APTA Transit Reliability Information Pro-
gram. As an emerging rail property, the MTA has found the TRIP
information beneficial from a cost saving point of view in the
development of an incident reporting system. By using TRIP
codes we have saved time and resources in developing this pro-
gram. - Although, we are not yet active participants in the

TRIP data bank, it has proven quite useful for our purposes.

Additionally, the TRIP output reports have provided us with
comparative information on equipment reliability. This is im-
portant to us in that we are in the process of procuring transit
vehicles.

We fully support the TRIP effort and endorse its further develop-
ment. This program is one indication of the mutual benefits
that acrue from the cooperative efforts of APTA members.

Very truly yours,

L. A. Kimball, Administrator

LAK/cab

cc: Richard Robichaud - TSC
Donald J. Dzinski

85

Ar Acdmimusirandn cf

Manviand Department of Transportation



Members ot the loard

Richard Ravitch

Chairtnan
Lawrence R. Bailey

Damiel T. Scannell
Vice Chairmen

o & . Caro! Bellamy
g\ Stephen Berger
David W. Brown

Jane K. Butcher

New York City Terbeg ‘h’/‘l Libert
. hn F. Al
Transit Rcz'may Mer(':mscrf:e/ley
. William J. Sherid
Authorlty | Cclmst;nntme éirda:on-Ernstoff

Robert F. Wagner, Jr.
Robert T. Waldbauer

Executive Director

370 Jay Street, Brooklyn, N.Y. 11201 (212) 330-4122 John D. Simpson

June 9, 1981

Charles Kalkhof
General Superintendent—Rapid Transit

Mr, Theodore Gordon, P.E.

American Public Transit Association
1225 Connectjfcut Avenue, NW
Washington, (D.C. 20036

Dear Mr. onld

Thelf/following is to confirm the position taken by our
representative at .the Critical Design Review of The TRIP (Transit
Reliability Improvement Program) Experimental Databank on
May 5, 1981,

The Transit Authority feels that the program is useful to
the rail properties and important to the flow of information in the
industry.

We will support the expansion of the system to include more
car subsystems, new car classes and additional properties,

We would like to see more reference data included since
there are significant differences in operations between properties, ,
Without this type of data it is difficult to make proper comparisons.

The Transit Authority supports the concept of TRIP and will
continue to supply information for it.

Sincerely

LW

L4

Charles Kalkhgf
General Supedvintendent

25: J1G/st Rapid Transit

86



PORT AUTHORITY TRANSIT CORPORATION
PHILADELPHIA: OF CAMDEN:
215-922-4800 PENNSYLVANIA AND NEW JERSEY €0P-883-8300
‘ BENJAMIN FRANKLIN BRIDGE PLAZA

CAMDEN, NEwW JERSEY OB102

April 15, 1981

Mr. Theodore S. Gordon, Senior Engineer
American Public Transit Association
Technical and Research Services Dept.
1225 Connecticut Ave. N. W.

Washington, D. C. 20036

Subject: Transit ReliabilityInformation Program (TRIP) Critical
Design Review (CDKR) #2. :

Dear Mr. Gordon:

In compliance with your request that PATCO provide an assessment of TRIP
to date, the following is offered.

OQur comments and position stated in our letter of April 3, 1980, same
subject, still apply, particularly the last paragraph.

There has been some progress during the last year; the output reports

have been developed and are satisfactory. However, there remain many
minor questions of compatibilty of data as partially noted in Ray

Oren's letter of October 23, 1980. Efforts to resolve these questions

for our own understanding require time which is not always available.
While these questions remain, the TRIP data does not get wide distribution
at PATCO. ‘

Each of the Liaison Board Members are aware that the name TRIP is a
misnomer; reliability reporting is not part of the program. TRIP is
more a measure of reliability and maintenance philosophies, and not
quite availability. The potential usefulness of TRIP as a comparative
tool exists, yet it is impossible at this time to provide

Cost-Benefit attributes as requested.

PATCO shall continue to support the TRIP efforts as it has in the past,
in the hope that continued development and experience will provide a
starting basis for comparing equipment and equipment useage.

Yours truly,

PORT AUTHORITY TRANSIT CORP.
RBJ/JWV/ro , ' R. hnston,
cc/R.H. Robochaud (TSC) Generd] Manager
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October 23, 1980

" Mr. Theodore S. Gordon, Sr. Engineer
American Public Transit Association
Technical and Research Services Dept.
1225 Connecticut Ave. N.H. \
Washington, D. C. 20036

Subject: TRIP Liaison Board Heeting 79
Dear Ted:

I have a couple of items from the subgect meeting, one of which may be
significant and the second should be considered for the next year's "
planning.

The first concern is the data which is used to tally the unscheduled
maintenance actions for the TRIP EDE. It became apparent during the
discussions that the EDB has an oranges and apples flavor. It was

noted that BART, CTA mdd NYCTA report unscheduled maintenance actions

only for incidents occurring during revenue serivce. !Maintenance actions
occurring as a result of an inspection are not included in their EDB

data. In PATCO's reporting system, all maintenance performed outside

the inspection is chareie against that system. As a consequence,
discrepancies found during an inspection are recorded as ancidesdengnd
find their way into the TRIP EDB. 1 discussed with Phil Silvia of DRC

a methodology for removing the unscheduled maintenance actions found

as a result of an inspection from the TRIP EDB. This action would make
the PATCO data similar to BART, CTA and NYCTA data. (I don't know what
WHMATA is reporting.) PATCO would like to have this done. Unfortunately,
it gqajueseshiabat DRC reprocess all of the PATCO input to date. Mr. Silvia
stated that he does not have the resources for this action. I hope the
resources are available in his next fundlnc and that this data dlscrepancy
can be cleared.

The second item was noted during the discussions of the BUS/TRIP Project
status. I believe in the value of a BUS/TRIP project but there are some
caveats in the proposed mechanism which might make the project costs
prohibitive. The prime factor is the stress on the volume of hard copp
data input. The need to define a representative cross section of users
in order to implement a sound data base has led DRC to examine a numter
of different operators, geoaraphically and population wise. The cross
section selected has led them to define an extremely heavy emphasis on
hard copy data input to any EDB develcpment. I firmly believe that given
a criteria to maximize the use of automated data input in the BUS/TRIP EDE,
a careful re-examination of the important variable factors wéthin the
industry would yield a representative cross section of users and promote
greater use of automated data handling, and this, as we know, would keep
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the project costs dowm. 1 hope, before the project is implemented under
the present planning, a reconsideration fer this aspect can be accomo]1shed.

I found the meeting informative, st1mu1at1ng, and look forward to the next.
PATCO could host one of the future meetings if desired.

Yours truly,

PORT AUTHORITY TRANSIT CORP,

/sb R. A, Oren, -
Equipment Engineer

- 89



April 3, 1981

American Public Transit Association
Technical & Research Services Department
1225 Connecticut Avenue, N.W.
Washington, D.C. 20036

ATT: Mr. Theodore S. Gordon
GCentlemen:

This letter is in response to APTA's request that each TRIP
Liaison Board member "submit a statement of his specific tranmsit
property's assessment of TRIP to date”.

PATH has reviewed the information being provided through the
TRANSIT RELIABILITY INFORMATION PROGRAM [TRIP] and respectfully submits
its assessment of this program at this point of development.

PATH, a non-participant in the Experimental Data Bank [EDB];
expects to benefit from TRIP by utilizing information in the following
areas:

1. The reliability related data reported by all properties
having systems and components similar to those installed
on the PATH car fleet.

2. Determining components and systems utilized by other
properties which exhibit high reliability and selectively
experimenting with retrofitting the PATH car equipment
with these new or modified systems.

3. Observing reliability characteristics of the newer car
equipment in operation at other rapid rail transit
properties to obtain useful inputs in selecting criteria
for PATH's next car purchase.

In considering a Cost-Benefits Analysis of TRIP, at this juncture,
it must be pointed out that PATH:

1. Collects data manually on individual forms for its 290 revenue
cars.

2. Has not participated in the TRIP EDB and, therefore, cannot
provide hard costs invglved in supporting TRIP's data
requirements.

3. Is not in a position at this time to speculate on the costs
which may be incurred for:

a) TRIP Operational Charges
b) Special Report requests
c) Pre-processing of manual data.

ieneoo. 212-466-3577
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Notwithstanding these difficulties in determining a hard dollar,
Cost-~Benefit Analysis of TRIP, PATH is of the opinion that the TRANSPORTATION
RELIABILITY INFORMATION PROGRAM will fill the gap in providing comprehensive
transit reliability information previously unavailable to the transit
industry, and PATH will derive significant benefits from this program.

A. Gorman

R. Kelly

J. Kirk

.M. Miller

C. Rutmayer

T. Smith

G. Theofilos

. Robichaud (USDOT-TSC)
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Southeastern Pennsylvania
Transportation Aulhonr% )
&9th Street Elevated Shop
2&ﬁﬁer Darby, PA 13082
. Wyoming Avenue

Phitadeipma. Pa., 19140
acelpma. Fa April 14, 1981

(215) 456-4000

Mr. Theodore S. Gordon, F.E.

American Public Transit Association
1225 Connecticut Avenue, N. W.
Washington, D. C. 220036

Dear Mr. Gordon:

The Southeastern Pennsylvania Transit Authority ("SEPTA") has
been requested to submit its assessment of the Transit
Reliability Program ("TRIP") to date.

-3

TRIF bhas made important progress in developing a common pool
of information which is useful in determining the reliability
of transit vehicle units and parts and 1in helping aveid many
transit authorities sclving the same problem at the same time,
thus saving many hours of unnecessary work.

The cost of managing TRIP should be reduced in unit cost as

more . transit authorities operate automated maintenance
management systems, thus minimizing the bhard copy data
conversion systems presently used for some information
provided to TRIP. As more authorities participate in TRIP,

the information base will become more useful because of its
broader base.

Development of TRIP should continue to expand its capabilities
to provide reliability information on as many vehicles, units,
parts, and systems as possible and be an important part . of
improving the reliability and service of transit vehicles. :

Yours truly,

oz =S e

Robert Sellman
Resource Control Specialist

92



Bosrd of Direclors

JOSEPH ALEXANDER
Viryima
Chairman
JERRY & MOORE JR
Distict ot Columbia
vice Chawman
DAVIDO G HARTLOVE JR
Marylanag
Second vice Cnairman

DOROTHY T GROTOS
Yirgina

JAMES £ CLARKX It
Dtsirict of Columpaa

CLEATUS E BARNETT
Maryland

Ahernate Direclors
MARIE B TRAVESKY

CHARLES E BEATLEY JR
Virgamia

HILDA H M MASON
GLADYS MACK
District of Columpia

RAYMOND G LaPLACA

ROSE C KRAMER
Marylanc

Ottrcers

AICHARD § PAGE
‘Genera Manage’

Vi LIAM & BOLEYN
Assistant General Manager
for Finance anc Compiroiler

JOHN S EGBERT
Assisrant General Manager.
tor Design ane Construcrion
THEODORE G WEIGLE JR
Asssstant Ganeral Manager
fos Transit Services

CARMEN E TURNER

Assisrant Geners: Manager
1ot Agministialon
DELMER ISON
Secretary
JOHN R KENNEDY
Genero/ Counse’

WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY
600 Fifth Street NW Washingtor D C 20001

1202 637-1234

May 1, 1981

Mr. Theodore S. Gordon,

Senior Engineer

Technical & Research Services
Department

American Public Transit Association

1225 Connecticut Avenue, N.W.

wWashington, DC 2C036

P.E.

Dear Mr. Gordon:

As directed in your letter of April 3, 1981, we are submit-
ting our comments regarding the 'TRIP'" program for discussion
at the CDR on May 5th. It is our general opinion that '"TRIP"
should be continued beyond the experimental stage, that more
industry participation should be encouraged, and that the
proposed '"Bus TRIP'" should be designed and implemented in
stages similar to those of '"Rail TRIP!"., Should it be decided
that "TRIP" is to continue, we ask that the following comments
be considered:

°WMATA is presently involved in the development of an
in-house, on-line Maintenance and Reliability System
(MARS), that will be capable of providing staff with
at least the information presently being reported by
MTRIPY.

°WMATA has a Transit Reliability Information and
Monitoring System (TRIMAS) that was designed and is
operated by the "TRIP" Contractor, Dynamics Research
Corporation (DRC). The same information needed for
the '""TRIP'" project and manually inputted by DRC
personnel is already available in the TRIMAS data
bank at the Contractor's facility. A cost savings
on both ends would be realized if the Contractor
would make arrangements to transfer the needed
information.

°In order to provide all users with the information

contained in the report, at least four copues will
be needed.
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°Better resolution of the graphs is needed.

°Name and telephone number of each property representative should
be included so that other members may call should inquiries be
necessary.

°Reports should be index tabbed for quick reference.

°Report UIM-02, '"Monthly Unscheduled Maintenance-Vehicle Maintenance
Actions', is misleading since the reported number of maintenance
actions are based on unique dates, not actual maintenance action
quantity.

°All reports displaying failure information for 3, 6§, and 12 month
intervals/10K miles, should also display the current month's data/
10K miles.

°No indication of how the number of maintenance actions reported

is derived. WMATA uses three documents for reporting corrective
actions on rail cars. The Vehicle Service Report (VSR), which

is the first reporting document, gives a description of the problem
and may or may not give a complete report of corrective action(s).
A second document, the Vehicle Work Order (VW0), gives the correc-
tive action, if not reported on the VSR, and the I.D. of any parts
replaced. The third document, the Shop Work Order (SW0), gives
the corrective action performed on the part(s) removed. If the
VSR is the only document reviewed by '"TRIP', then some data is
omitted.

As we indicated previously, WMATA is willing to continue operation
of '"TRIP'" and will support it as necessary.

Sincerely,

ff. Ji- e

Edgar C. Green, Jr.
Vehicle Engineer
0ffice of Equipment Design

ct: Mr. Robert Robichaud
U. S. Department of Transportation
Transportation Systems Center
Cambridge, MA
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May 1, 1981

Theodore S. Gordon
Senior Engineer
Technical & Research Services Dept.

APTA

1225 Connecticut Avenue, N.W.

Washington D.C.

20036

SUBJECT: Action Item # 14 - TRIP Assessment to Date

Reference: Your Letter Dated 1/30/81

Dear Ted:

This letter is presented in response to your request for an independent assessment
of the Transit Reliability Information Program (TRIP) to date.

1. 0

2.0

3.0

Dynamics Research Corporation (DRC) should be commended for
their fine efforts and conscientious attitudes toward collecting,
evaluating, and producing of the experimental data banks (EDB).

Although I have not seen any of their input data sheets, I am certain
that they are not homogenous and DRC must perform the miraculous

feat of synthesizing the data into meaningful formats for all potential
users of the information.

The current status of the EDB is of obvious benefit to operating
transit authorities, but not of real usefullness to a carbuilder
or subcontractors. The following data is needed for real benefit
to manufacturers of rolling stock:

3.1 Correlation between revenue service problems and shop
incidents or maintenance actioms.

3.2 (Correlation with maintenance practices such as:
Policies
Procedures
Tooling
Spares levels
Frequencies of maintenance
Repair Shop - Inside the property
Qutside (Vendors)
Skill levels
Training programs
Ages of fleets .
Duty cycles
Fleet sizes
- Union Shop versus Open Shop
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3.3 Correlation with:
Ridership
Terrain - Flat
Hilly
No. of hours of operation per day/week/
month/year
Average speed of operation _
New properties VS established properties
Headways.
Population Densities
Ridership
Length of line trackage
Number of station stops
Type of manufacture
Body - Aluminum
SS
Propulsion - Cam
Chopper

Brakes - Air

Hydraulic

Disc

Tread
Doors - Air

Electric
Environmental Exposures

3.4 Basis for K factors

3.5 Failure mode trends and anaylses

3.6 ‘Configuration accountability

3.7 Effect of Warrdnties

3.8 Life Cycle Costing assessments

3.9 Validation of DRC reports by operating authorities
3.10 Comparison éf maintenance actions to actual failures

4.0 Expansion of the data bank to reveal number of service failures for
each reporting period.

5.0 It could be of measurable benefit to TRIP if a round-robin visit
could be made to each contributing authority maintenance facilities
to teach the initiators of the data exactly what must be collected
and how.

6.0 To be of real value to manufacturers of rolling stock, the data
needs to extend farther down in the subsystems to specifically
identify the actual components that have failed.
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THE BUDD COMPANY
page 3

The TRIP program effort has gotten off to a good start and with minimal additional
expenditures can blossom into a technically valuable tool for product assessment
and evaluation. It is desired that the TRIP effort be continued.

Sincerely
Ki) Br—

R. W. Brindley
Mgr. RMSH

cc: Dick Robichand
Bob Haught
Al Lock

/dz
RMSH/RWB/10732/0501/PHIL
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APPENDIX 11.3 EVALUATION QUESTIONNAIRES AND RESPONSES FOR ACTIVE PARTICIPANTS
IN THE DB

Questionnaires and responses from active participants in the TRIP- DB:

. Active Participant Property Date of Response

BART 7/1/81
CTA 7/8/81
NYCTA 7/28/81
PATCO - 7/6/81
WMATA 6/24/81
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TRIP Active Participant Ouestionnaire

As an aid in producing an impact assessment of the Transit Reliability
Information Program (TRIP), lists of questions were prepared for transit
properties which are active participants (now submitting data), transit
properties which are passive participants (on Liaison Board but not
submitting data) and the carbuilders which-are now contracted to supply
vehicles to U.S. transit properties.

The questions in this 1ist should be answered in letter form. [ am
also requesting that you obtain a letter from the general manager of your
property expressing his thoughts concerning the costs, benefits anc
opportunities, both positive and negative, of TRIP. Both your letter, which
specifically answers the guestions posed on this list, and the general
manager's letter will be published as part of the impact statement. These
letters may be addressed directly to me. '

As a property which has actively participated in TRIP by sending data
into the TRIP data bank, please answer the following questions:

1. What are the present and potential future benefits of TRIP to
your operation?

2. Should TRIP be continued indefinitely, or do you see a time in
the future when trip would no longer be beneficial to your transit
property?

3. If the Department of Transportation would reduce its funding toward
the continued operation of TRIP, would your property contribute
to its continuation either in manpower and/or dollars?

4. MWhat are the specific ways you now use the information generated
by TRIP? What departments in your organization are on the
circulation list for the TRIP property and industry report?

5. In considering the expansion of the TRIP data base, could you
please state what priority you would place on extensions to:
a) systems on vehicle, b) other vehicle series, c) other transit
properties or combinations of a) - ¢). Please discuss your
reasons for selecting these priorities.

6. Please provide a rough estimate of the costs in manpower and
materials of your contribution to the ongoing operation of TRIP.
This estimate should include costs of submitting and correcting
data bank information and the review and analysis of trip reports.
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10.

1.

12.

13.

When do you expect to acquire new vehicles? If you plan to

“set reliability goals or requirements, how would you use the

TRIP data bank to aid you?

When do you plan to buy major spare parts (over $1 Million)?
Will TRIP data influence the selection of the vendor?

It has been said that the health of the transit supply industry
contributes to the healthy operation of your system. Please state
the opportunities and possible dangers the continuation of TRIP
may present to your suppliers.

What are your suggestions of ways the supply industry may participate
to enhance the benefits and possibly decrease the cost of TRIP?

If TRIP is continued and operational five years from now, what

major changes would you introduce at any point in time to further
enhance its benefit or reduce its cost? Among items which should

be considered in such changes are participation by federal government,
properties and suppliers and improvements in data handling and
reporting.

What is your estimate of the annual ongoing cost of the TRIP to
your property over the next five years, assuming the present
role of the federal government?

Please add any comments on questions which were not addressed in
this questionnaire, but which in your opinion are important in
assessing TRIP from an institutional opportunity or cost/benefit
point of view.
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BAY AREA RAPID TRANSIT DISTRICT
800 Madison Street

Qakland, California 94607

Telephone (415) 465-4100

July 1, 1981

JOHN H. KIRKWOOD Richard A. Uher, Director,
PRESIDENT Rail Systems Center
JOHN GLENN Carnegie - Mellon University
VICE-PRESIDENT Schen]ey Park '
KEITH BERNARD Pittsburgh, PA 15213

GENERAL MANAGER

Dear Dick:

DIRECTORS In response to your questionnaire, and as discussed with you
during your visit, our input to your impact assessment study
BARCLAY SIMPSON  of the Transit Reliability Information Project is as follows:

1ST DISTRICT

NELLO J. BIANCO 1. What are the present and potential future

IND DISTRICT benefits of TRIP to your operation?
ARTHUR J. SHARTSIS
3RD DISTRICT The principal benefit to the District
HARVEY W. GLASSER, M.D. thus far has been the assurance to our
aTH OISTRICT Management and Board of Directors that
ROBERT S. ALLEN , we maintain a favorable reliability
STH DISTRICT comparison for the three critical
JOHN GLENN vehicle systems currently reported.
6TH DISTRICT . . .
WILERED T. USSERY A furthef ant1c1pated beqef1t of the
JTH OISTRICT TRIP project is comparative functional
component operational evaluation of

EUGENE GARFINKLE . }
&TH DISTRICT alternative technology and supply.

JOHN H. KIRKWOOD
9TH DISTRICT

2. Should TRIP be continued indefinitely, or
do you see a time in the future when TRIP
would no longer be beneficial to your transit
property?

No program should be continued indefinitely.
Considering present projections of patronage,
TRIP should be of use over the next 10 to 15
years. It will require several years to be
fully operational and then it should probably
be reviewed for continuation on 3 year periods.
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If the Department of Transportation would reduce its funding
towards the continued operation of TRIP, would your property
contribute to its continuation either in manpower and/or
doilars?

We are committed to a reasonable input of staff time
for data input and coordination. We understand TRIP
to be an effort of the Industry and Government toward
increased public acceptance of mass transit and have
no plans to provide property funding of this project.

What are the specific ways you now use the information generated
by TRIP? What departmentsin your organization are on the circula-
tion 1ist for the TRIP property and industry report?

See response to #1 above. The industry report is
given to our senior management and reviewed with
the Board of Directors. The property report is
used only for verification of input with our
internal data.

In considering the expansion of the TRIP data base, could you please
state what priority you would place on extensions?

1. Other Systems on Vehicle, because of the ease
of this addition. In BART's case, the data
for all vehicle systems has been regularly
reported to the Data Base Contractor.

2. Other vehicle series, because the existing
properties are already trained and have
input procedures developed.

3. Other transit properties.

Please provide a rough estimate of the costs in manpower and materials

of your contribution to the ongoing operations of TRIP. This estimate

should include costs of submitting and correcting data bank information
and the review and analysis of trip reports.

About 100 Labor hours per year for data input review
and meetings. Material costs are negligible.

When do you expect to aquire new vehicles? If you plan to set reliabil-
ity goals or requirements, how would you use the TRIP data bank to aid
you?

We have current plans for new vehicles to be designed
and delivered over the period 1982 - 1985. In cases
where a nearly identical functional system is in use
by a property, conformance of reliability, with due

102



consideration of environmental differences, will
be an input to our design review and testing.

When do you plan to buy major spare parts (over $1 Million)? Will
TRIP data influence the selection of the vendor?

This magnitude of investment would infer a specific
major component replacement and not generically
available material. In these cases the successful
bidder is generally the original supplier. Other
than as discussed above for selection of new designs,
TRIP data would not be a factor.

It has been said that the health of the transit supply industry
contributes to the healthy operation of your system. Please state
the opportunities and possible dangers the continuation of TRIP may
present to your suppliers.

We see the health of the industry as dependent on
providing an attractive transportation alternative

in terms of cost, comfort and dependability of
service. The competition to provide components which
result in service improvements, as verified by TRIP,
should aid in the objective comparative process and
be a positive force in the industry.

What are your suggestions of ways the supply industry may participate
to enhance the benefits and possibly decrease the cost of TRIP?

Suppliers have claimed they cannot get objective
service data. They could use TRIP data for product
improvement and comparative evaluation. Suppliers
could also participate by aiding in reference data,
comparisons of predicted vs actual failure rates,
qualifications’ test results, etc.

If TRIP is continued and operational five years from now, what major
changes would you introduce at any point in time to further enhance
its benefits or refuce its cost?

Most of the expense of this process is "front end loaded".
Once fully operational, with all Properties participating
and under stable processes, the continuation costs should

be minimal. Properties should be encouraged to provide
direct machine readable input. A way to streamline the
funding process is needed to permit TSC to implement

changes when the Liaison Board feels we are ready to proceed.
An UMTA commitment to the completion of the program rather
than one step at a time with long waits for the next funding
increment is needed. If we can proceed and sustain the

momentum we will get more active participation of the
properties to reduce the Data Base Contractors expense.

Suppliers could contribute to simplify the preparation of
Reference data.
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12. What is your estimate of the annual ongoing cost of TRIP over

the next five years, assuming the present role of federal
government?

We estimate about $4,100.00, mostly labor time
for Liaison Board & Design Review activities.
Once the data base design and output reporting
is stable the ongoing annual costs to BART
should be less than $1500.00 per year.

13. Please add any comments which were not addressed in this questionnaire,
but which in your opinion are important in assessing TRIP from an
instructional opportunity or cost/benefit point of view.

Please refer to the attached letter to APTA
which we submitted for the most recent TRIP
Critical design review.
Best regards,
/J1m K1ng //
Supervisor pf Reliability Engineering
JK : pw

*Letter to APTA referenced in answer to #13 included in Appendix 5.12.
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JOHN H. KIRKWOOD
PRESIDENT

JOHN GLENN
VICE-PRESIDENT

KEITH BERNARD
GENERAL MANAGER

DIRECTORS

BARCLAY SIMPSON
1ST DISTRICT

NELLQ J. BIANCO
2ND DISTRICT

ARTHUR J. SHARTSIS
3RD DISTRICT

HARVEY W. GLASSER, M.D.
4TH DISTRICT

ROBERT S. ALLEN
i 5TH DISTRICT

JOHN GLENN
6TH DISTRICT

WILFRED T. USSERY
7TH DISTRICT

EUGENE GARFINKLE
8TH DISTRICT

JOHN H. KIRKWOOD
9TH DISTRICT

BAY AREA RAPID TRANSIT DISTRICT
800 Madison Street

Oakland, California 94607

Telephone (415) 465-4100

July 1, 1981

Richard A. Uher, Director, Rail Systems Center
Carnegie-Mellon University

Schenley Park

Pittsburgh, PA. 15213

Dear Dr. Uher:

In response to your request for a critique of the Transit
Reliability Information Project for your Impact Assessment study
from the General Manager of each participating Property, BART
submits the following:

1. We utilize the present Experimental Data Base
reports and find the regular comparative Property
data useful in its assurance of the effectivness
of our ongoing efforts to provide the highest
possible System Reliability to our patrons.

2. We believe the usefulness of the reports could be
increased by inclusion of data on all Vehicle
Systems and all domestic heavy rail Properties,
at the earliest possible date. Further, inclusion
of comparable data from Toronto, Montreal, Mexico
City, Sao Paulo, Rio de Janeiro and Hong Kong
would be benificial for our use.

3. We desire that the restrictions regarding public
release of the T.R.I.P. data be removed.

4. We believe the existence of objective functional
component reliability data comparisons between
competing technologies, based on service demon-
strated performance, will be of benefit to the
new vehicle specification process and ultimately
to the good of increased energy conservation through
increased public acceptance of mass transit.

‘ \) ) / b .
ST I v -/,/;‘ "
C. K. Bernard
General Manager

CKB:JK/hm
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July 8, 1981

Mr. Richard Uher

Carnegie - Mellon University
Rail Systems Center

Schenley Park

Pittsburgh, PA 15213

Dear Mr. Uher:

In response to your request, as part of the assessment of the Transit Reliability
Information Program (TRIP), the Chicago Transit Authority fully supports this
effort,

From its inception, TRIP has been seen as an asset to CTA and the industry in
solving mutual problems in providing reliable transit. The statements made

at the first and second critial design reviews on this project reflect a pos1t1ve
approval for TRIP.

As expansion takes place, a large benefit will be in the bus area. This is based
on the standardization in this part of the industry.

Attached are the statements mentioned above for inclusion in your assessment.

Sincerely,

baunthtt

Harold H. Geissenheimer
General Operations Manager

JRP/j
Attachments *Assessment of TRIP for Second Critical Design Review,
cc: J. R. Pankonen See Appendix 5.12. /R.A. Uher

J. Stewart

R. Robichaud, TSC
T. Gordon, APTA
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Chicago Transit Authority

- Merchanaise Mart Plaza - PO Box 3533, Chicags. lilinois. 60654 312-664-7200

TRIP Critical Design Review

The Chicago Transit Authority (CTA) assessment of the Transit

Reliability Information Program (TRIP) for Phase I is positive.

The central accumulation of data relating to equipment reliability
has been needed for some time. While in railcar fleets the con-
figuration of rail equipment may differ, from property to property,
some sub-assemblies may be similar., Data on operaticn in these
similar areas is ﬁeen‘as a great need to improvement in reliability.
With the advancement into the bus fleets where standardization is
more of a real thing, TRIP can bring together industry knowledge

to allow suppliers to correct unreliable and unmaintainable units

to perform better. Informal discussion with GMC Truck and Coach

people have jndicated desires to participate in TRIP.

The CTA has been operating a maintenance computer system for some
years in our bus fleet and just recently expanded to our rail fleet.
The knowledge we gain from our operating experience, while analyzed
in our computer reports, does not get out to the industry. TRIP
wi11‘provide the knowledge, if desired, to any participating pro-

perty or supplier.

The Bus Technology Committee also has the potential to use the TRIP

data as a means to perform its mission in equipment development.
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TRIP Critical Design Review

As a member of the RAMD Committee, TRIP is viewed as a means that
smaller or newer transit systems can gain reliability data when in

the design phase of development.

The design and specification of new vehicles is another arez where
TRIP will have input. During discussions concerning terms ang
conditions for rapid railcar procurement, it was mutally agreed by
APTA, RPI and UMTA that realistic MTBF requirements in specifi-
cations is the proper avénue to quality assurance rather than the
extended warranty approach. All agreed, however, that no data base
existed for realistic MTBF figures for rapid railcars. The CTA
Enéineering Staff, involved in new car design, understand that the
TRIP program would provide the data base necessary for determining
realistic car level and subsystem MTBF numbers for inclusion in new
car specifications. This data is essential to guality assurance of

new rapid railcars.

CTA operates 1100 railcars and 2420 buses., The Maintenance Depart-
ment includes a Methods and Standards Area which is consistently
working to improve product life and reliability. TRIP information
on similar equipment and operating experience will be valuable to
allow this group to perform its mission to reduce the cost of

operation through improved reliability.
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TRIP Critical Design Review

CTA does see that much work needs to be done to make TRIP as
valuable as its intent. It is CTA's solid recommendation and
endorsement that TRIP continuz in the railcar areas and expand

into the bus fleet areas,.

PREPARED BY:

%ﬂ/ 3-2&-&7'

J./R, Pankcnen
Director Vehicle Maintenance

APPROVED BY:

A b Losoerhoimes 1)a1/é0

H. H. Geissenheimer
General Operations Manager

/bs
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Mew York City

Transit
Authority

370 Jay Street, Brooklyn, N. Y. 11201 (21Z) 3304321

coban
ramon-Eristetf
er. Jdr
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VT W eicbaver

July 20,1981

Mr. Richard A. Uher, Director
Rail Systems Center

Carnegie - Mellon University
Schenley Park

Pittsburgh, Pennsylvania 15213

Dear Mr. Uher:

This is in response to your request of May 11, 1981

for an appraisal of The Transit Reliability Improvement
Program - Experimental Data Base (TRIP - EDB) systems for your
independent assessment of the project.

a unique problem with respect to utilizing TRIP.

The numbers below correspond to your questionnaire.

As per your discussions with our Mr. Gross, we have
At the time

of the selection for EDB, only the R-44 and R-46 were within

the age guidelines.

When the R-46 had to go into litigationm,

we had to switch to the R-44, which is one of our worst per-

formers.
tive of our system and makes comparison difficult.

Although this data is useful, it is not representa-
When

clearance is received from our legal staff, we intend to
supply R-46 data when the EDB can accept it.

1.

Due to the situation of the R-44 (above) and the lack

of reference data (see item 13), TRIP at this time is
not widely used within the Authority. Once the re-
ference base is established, TRIP will provide a useful
tool to evaluate technologies not currently in use on
our system, as well as a common yardstick for comparison
between systems.
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The industry is beset by quality problems as well

as being confronted by increased sophistication of
the equipment. As both an incentive for Maintenance
Departments to communicate and as an instrument

to conduct that dialogue, TRIP should remain
valuable.

At this point in time, the Authority is involved
in an ongoing fiscal crisis. It is not possible
to predict any contributions towards TRIP except
in light of the benefits discussed in item 13.

Currently, TRIP is used by Engineering to examine
the differences between systems; however, as
indicated in (1), the lack of reference data
limits its usefulness. The report is currently
limited to the Car Maintenance Department and my
office. '

With respect to expansion, depending on the time
frame, we would like to see expansion to other
vehicles (and/or properties) to widen the data-
base, followed by expanding the number of car
subsystems.

The costs involved in TRIP for the Transit Authority
include:

€100/month to provide the raw data.

$250/month to review report (including correction
when required).

We are currently in the process of acquiring new
vehicles, and expect to continue at a regular rate.
We are using our own experience for guidelines, but
if the industry began to use TRIP for such purposes,
the Authority would probably concur to the extent
that timeliness did not present a problem. (Our

own reports are ready about 2 weeks after month end-
TRIP, from our understanding, has a minimum lag of
over six weeks).

Major parts buys will probably be involved with CORE
(Car Overhaul, Pehabilitation and Fnhancement). This
is an intensively funded program to catch up on and
reinstate our preventive maintenance programs that
have been eroded over the past few years by the fiscal
crisis. At this point in time, TRIP will not be a
factor, since we are relying on our experience.
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10.

11.

12.

13.

When fully functional TRIP obviously creates an
additional opportunity for vendors to prove good
performance. It is just as possible, however for
a poor performing product to cause damage to a
supplier’'s reputation out of proportion to the
application. Overall, however, it should provide
an additional force towards quality in the market
place.

The major support suppliers could furnish is main-
taining the EDB itself, but this could raise
ethical questions. Since the coding of equipment
parts will remain the province of the properties,
it is difficult to foresee any other major impact
the suppliers can make, other than continued
representation on the Liaison Board and RAMD

- Committee.

Since TRIP is still an evolving product, it is
difficult to predict the final form. The major
cost savings could come from:

a) all input on computer media.
b) time restriction on the database (storage).
c) limiting number of car sub-systems.

There should be little change in cost to the
Authority as the system expands. Adding a car
class will cost about $200 on a one-time basis.
If the entire fleet is included, the computer
costs to supply data should not increase to
more than $150.00.

The cost benefit of TRIP is difficult to pinpont.
It is, however, fair to say that if it enables
the industry to obtain a more reliable car, the
spare factor for the car fleets will be reduced.
For the Authority, each car removed from the
fleet is a capital savings of about $1,000,000
(of which the Federal Government usually supplies
80%). Further, an average yearly maintenance
cost of over $25,000 (excluding fringes) would be
mostly eliminated. (Some overhead cost would
remain unless drastic reductions are made). As
discussed at the meeting, the Authority is in-
terested in obtaining the reference base that is
required so that we can apply relative failure
rates. For example, BART averages 2 miles between
stations, we average (0.5 miles. An R-44 has 8
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door operators per car per side, a BART car only

4, Thus for the same 1,000 miles run, a BART

car experiences only 2,000 door operator cycles,

the R-44 goes through 16,000 - a ratio of over

8 to 1. Thus, if BART's raw failure rate indicated
in TRIP was only 207 of the R-44's their performance
would be worse! Since station spacing affects the
number of propulsion/brake system cycles, this factor
also impacts in this area. This, in our view, makes
the reference data an important part of the TRIP
system.

We recognize, of course, that the reference data will
be difficult to quantify, but we feel it is wvital
that it be available to bring systems into a rough
equivalence. We do not expect exact comparisons to
result. These reports will always need experienced
personnel to assess them, and put them into the
proper perspective, but some kind of rough "indexing'
is very important to the proper use of the reports.

|

Additionally, the R-44, as stated before, is a poor
performer, and also only 57 of the fleet. We can benchmark
our performance using CEIS, our own internal system. While
TRIP will provide a valuable reference base to other systems,
we do not plan to use it, as some properties currently are, as
a replacement for internal reports.

The Authority currently owns over two thirds of the
U.S. heavy rail fleet, so you must take into consideration
that we generate the bulk of the nation's reliability data our-

selves.

Sincerely,
i

;
i
//

/
{/ / - . p ‘1 . .

7 !74?é;2 /?//M

Charles Kalkhof

General Superintendent
Rapid Transit
25:JLG:lo
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PORT AUTHORITY TRANSIT CORFORATION
PHILADELPHIA: OF CAMDEN:
215-922-4600 PENNSYLVANIA AND NEW JERBEY 609-963-8300
BENJAMIN FRANKLIN BRIDGE PLAZA
CAMDEN. NEW JERSEY 08102

» July 6, 1981

Dr. Richard A. Uher

Director, Rail Systems Center
Carnegie-Mellon University
Schenley Park

Pittsburgh, Pa. 15213

Dear Dr. Uher:

The following is provided in response to your request concerning your
task on an impact assessment of TRIP. PATCO's position remains the same
as stated in our letters provided for the 11th Liaison Board Meeting on
May 6-7, 1981. Copies of those letters are contained in the minutes of
that meeting.

There is no present use of the TRIP data at PATCO. The discrepancies in
malfunction reporting, the misnomer of "reliability" and lack of manpower
keep the reports from being distributed within PATCO.

The potential future benefits of TRIP to PATCO would be the ability to

compare components' performance with other users. This might enable

PATCO to improve our performance and it might assist in identifying

component design flaws. However, unless there is a major change in the

data bank collection, TRIP will not be able to establish equipment reliability
goals or requirements. The data is currently useful for providing indicators
of maintenance operations differences.

PATCO costs for supporting TRIP are around four to five man-days per month.

PATCO can continue this level of support. It is unlikely that PATCO could
contribute financially to support and maintain the TRIP data base.

PATCO shall continue to support the TRIP efforts as it has in the past in the
hope that continued development and experience will provide a start1ng basis
for comparing equipment and equipment usage.

Yours truly,

PORT AUTHORITY TRANSIT CORP.

P

/sb R. ‘A. Oren,
cc/R.B.Johnston ‘ Equipment Engineer
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PORT AUTHORITY TRANSIT CORPORATION ‘
PHILADELPHIA: OF CAMDEN:
‘21p-p22-4800 PENNSYLVANIA AND NEW JERBEY 805-983-8300
BENJAMIN FRANKLIN BRIDGE PLAZA
CAMDEN, NEW JERSKY 08102

April 3, 1980

Mr. Theodore S. Gordon, Senior Engineer
American Public Transit Association
Technical and Research Services Dept.
1225 Connecticut Ave. N. W.

Washington, D. C. 20036

Dear Mr. Gordon:

In response to your letter of March 2nd to the members of the TRIP
Experimental Data Bank asking for our opinion and official position
concerning TRIP, I offer the following.

PATCO's management is fully supportive of TRIP and its objectives.
PATCO was one of the first to implement a data processing system for
car equipment maintenance and would like to use the information it
now has to compare its results with other transit porperties.
PATCO's policy has always been to support activities of benefit to
the transit industry and we plan to continue to do so.

One of the objectives of our Equipment Department will be to compare
our reliability rate on selected components with those of other
properties. Should we find others having better experience than
ourselves, we would investigate in detail why such other properties
would have better experience and would hopefully apply their experience
‘to ourselves. ‘

We would 1ike to see TRIP continue for at least a few years until such
time that it is debugged and operating routinely. At that time we should
be able to make a decision to expand it and continue it indefinitely

or discontinue it. There has been a substantial effort that went into
setting up the experimental data bank. e feel that it is premature

to judge whether the program is effective for the members or not at

this point. Only experience with a routinely functioning system will
provide us with the basis to make such a decision.

Yours truly,
PORT AUTHORITY TRANSIT CORP.
4929/4 220

RBJ/JWV/sb J ‘ R. F/Johnston,
cc/R. H. Robichaud (TSC) Genéral Manager
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Board of Directors

JOSEPH ALEXANDER
Virg:ma
Chrairman

JERRY A MOORE JR
District of Columbia
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DAVID G HARTLOVE JR
Maryland
Secong Vice Cranman
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WASHINGTON METROPOLITAN AREA TRANSIT AUTHORITY
600 Fifth Street. N.W ., Washington, O C. 20001

(202) 637-1234
June 24, 1981

Mr. Richard A. Uher
Director

Rail Systems Center
Schenley Park
Pittsburgh, PA 15213

Dear Dick:

In response to your 'TRIP!Y Active Participant Questionnaire
we are providing the following comments.

Information obtained from the '"TRIP' Program is presently
used by two offices at WMATA - Equipment Design and Rail
Car Maintenance. Both offices use the published '"Property"
information as a performance indicator for measuring the
effect of retrofit and modification programs. The Office
of Equipment Design reviews the report with an eye on system
reliability requirements while the O0ffice of Rail Car Main-
tenance is concerned with warranty compliance, inventory
control, and failure trend indications. Both offices use
the "Industry Volume" to compare WMATA's equ1pment performance
with 1ike equipment at other properties.

Within approximately 8 months, WMATA will have its
own in-house, on-line '""Maintenance and Reliability Reporting
System'' (MARS) functioning. At that time, the current '‘Transit
Reliability Information Monitoring and Analysis System (TRIMAS)
will be abandoned. MARS wiil provide all the information
that is presently being reported in the '"Property Volume"
and will eliminate WMATA's need for that report. The MARS,
obviously, will not provide the information being reported
in the “Industry Volume''. From that aspect, WMATA wil]
continuously be dependent upon the '"TRIP'" system and will
continue to support it.

WMATA's input to the system involves about 64 man-
days of labor per year. Since we have appropriated funds
for both MARS and TRIMAS and expect to benefit more from
it than TRIP, we would not be able to justify any additional
funding for TRIP. It is anticipated that the Tabor requirements
wil]l soon decrease if ‘an agreement to use the data from
the Transit Reliability Information and Monitoring System,
that the contractor, Dynamics Research, present]y operates
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for WMATA could be reached. We would, however, like to see the change
we discussed during the last Liaison Board Meeting implemented as well
as the expansion of the data bank to include other transit properties,
since this is an information sharing program, other systems on vehicle
and other vehicle series in that order.

WMATA is expecting delivery of 294 new vehicles commencing May
1982. The same performance review procedure used now will be used for
those vehicles with consideration being given to the different reliability
requirements.

All orders for spare parts take into consideration the past perform-
ance of the part both here and when applicable at other transit properties.
Since the information derived from TRIP will play a big part in spare
part selection, it would be beneficial to all involved to encourage
more participation from suppliers. This type of an information exchange
would undoubtedly encourage suppliers to provide equipment superior
to the contractor's -- a plus for the entire industry.

Again, we find '"TRIP" to be of benefit to the Authority and remain
ready to support it as we have in the past.
Sincerely,

- - -
S

[

Edgé?vc. Green, Jr.
Vehicle Engineer
Office of Equipment Design
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APPENDIX 11.4  EVALUATION QUESTIONNAIRES AND RESPONSES FOR LIAISON BOARD MEMBERS
WHO ARE NOT ACTIVE PARTICIPANTS IN THE DB

Responses to questionnaire of Liasion Board members who are not

active participants in the TRIP.

Board Member Date of Submittal
GCRTA | | N |
MARTA 6/5/81
MBTA ' 9/2/81
MOCTA *

MTA-MD 7/1/81
PAT 12/3/81

PATH 6/22/81
SEPTA | 6/15/81

(The equipment suppliers GE and BUDD were not included here but in Appendix 11.5).

N - No Submittal

* - Resubmitted the same letter as for the second critical design review.
See Appendix 11.2.
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TRIP Liaison Board Participant Questionnaire

As an aid in producing an impact assessment of the Transit Relijability
Information Program (TRIP), lists of questions were prepared for transit
properties which are active participants (now submitting data), transit
properties which are passive participants (on Liaison Board but not submitting
data) and the carbuilders which are now contracted to supply vehicles to
U.S. transit properties.

The questions in these 1lists should be answered in letter form. 1 am
also requesting that you obtain a letter from the general manager of your
property expressing his thoughts concerning the costs, benefits and opportunities,
both positive and negative, of TRIP. Both your letter, which specifically
answers the questions posed on this list, and the general manager's letter will
be published as part of the impact statement. These letters may be addressed
directly to me.

1. Does your tranSit property plan to become én active participant in
~TRIP? If so, and TRIP continued into Phase II with no problem in
accepting you, when do you feel you could begin? ‘

2. What are the potential benefits of TRIP to your operation?

3. If the Department of Transportation reduced its funding toward
the continued operation of TRIP, would your property still become
an active member, if it had to contribute to its continuation
either in manpower and/or dollars?

4., If TRIP continued with full government support; please provide a
rough estimate of your contribution to beginning TRIP participation
on your property.

5. Do you see any potential problems with TRIP? If so, please discuss.

6. Do you have any suggestion on how the supply industry might
participate in TRIP in order to enhance its benefits and possibly
reduce its costs?

7. If TRIP is continued and operational five years from now, what
major changes would you introduce at any point in time to further
enhance its -benefits or reduce its cost? Among items which should
be considered in such changes are: participaticn by federal govern-
ment, transit properties, suppliers and others and improvements in
data handling and reporting.

8. Please add any comments on questions which were not addressed in this

questionnaire but which, in your opinion, are important in assessing
TRIP from an institutional opportunity or cost/benefit point of view.
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Department of I I |arta a

Transit System Development

2200 Peachtree Summit
401 West Peachtree Street, N.E.
Atlanta, Georgia 30308

June 5, 1981

Mr. Richard A. Uher
Carnegie-Mellon University

Rail Systems Center -

Schenley Park

Pittsburgh, Pennsylvania 15213

Subject: TRIP Liaison Board Participant Questionnaire

Dear Mr. Uher:

The subject questionnaire which you forwarded concerning the Transit
Reliability Program (TRIP) has been reviewed by MARTA. The answers
to your questions are presented below.

1. Question: Does your transit property plan to become an
active participant in TRIP? If so, and TRIP
continues into Phase II with no problem in
accepting you, when do you feel you could
begin?

Answer: ‘MARTA has been a member of the TRIP Liaison
Board since the inception of the program.

It has functioned as a passive participant
(on Liaison Board but not submitting data)
in this respect. Now that the MARTA rail
system has been in revenue service for 2
years and a transit vehicle data base has
been accumulated, it would welcome the
opportunity to become an active participant
(data submitter). MARTA could begin sub-
mitting data to TRIP immediately.

2. Question: What are the potential benefits of TRIP to
your operation?

Answer: The most basic benefit that TRIP will provide
to MARTA is a structured model for the capture,
assessment, storage/recording and evaluation of
system incidents. In addition, active partici-
pation in TRIP will provide opportunity to
compare transit vehicle experience with other
properties. This should identify areas for
possible improvement in performance or
reliability growth. Also, since many suppliers
of equipment are the same for different transit

'l 20 Metropolitan Atlanta Rapid Transit Authority



Mr. Richard A. Uher
June 5, 1981
Page 2

vehicles the pooling of reliability data on these
equipments should result in increased confidence
in computing the reliability figures. Finally,
the performance of vehicles and equipment in
revenue service- as documented by the TRIP program
should be of material assistance in establishing
reliability specification performance requirements
for this equipment.

3. Question: If the Department of Transportation reduced its
funding toward the continued operation of TRIP,
would your property still become an active member,
if it had to contribute to its continuation either
in manpower and/or dollars?

Answer: - Yes
4. Question: If TRIP continued with full government support,
please provide a rough estimate. of your contri-
-bution to beginning TRIP participation on your
property. : . ‘
Answer: MARTA could begin to submit operational data on
: . 94 transit vehicles immediately. This would
. increase to 120 vehicles by calendar year-end.
5. Question: Do you. see any potential problems with TRIP?
‘ If so, please discuss.
Answer: The principle problem foreseen is misinterpretation
S of data. For example, TRIP is now collecting data
on only three vehicle subsystems (brakes, propulsion
and doors). TRIP data can presently be misinter-
preted as reflecting entire car operating experience.
Also, dangers are inherent in making property
comparisons. In this respect, TRIP now collects
data in terms of car operating miles per maintenance
action. Since properties vary in terms of average
operating speed by a factor of approximately 2 to 1,
it is conceivable that on a miles operated comparison
one property may stand out but if the comparison ever
changed to hours of operation the ranking would change
in favor of another property. These dangers can be
minimized by expanding TRIP to include all vehicle
- equipment, and by incorporating additional data
analysis in TRIP Reports which would include both
reliability and maintenance information, and present
’ results in both miles and hours of operation.

6. Question: Do you have any suggestions on how the supply
industry might participate in TRIP in order to
enhance its benefits and possible reduce its costs?
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Mr. Richard A. Uher
June 5, 1981
Page 3

Answer: A system such as TRIP should be the standard for
the universe of organizations involved in the
design and application of transit equipment.
Indeed, the data base would seem to have guestion-
able validity if it were not accepted as viable
by all parties including suppliers. By working
cooperatively to standardize configuration
definition, program cost should be reduced and
utility enhanced. The suppliers should be
requested to provide funding support in order to
emphasize their commitment to TRIP as the industry
standard. Also, with the increase of Light Rail
Vehicles (LRV) operation in this country, these
vehicles should ultimately become part of the
TRIP data base. Also, it is reasonable to
consider collecting data on other transit sub-
systems such as train control equipment, fare
collection equipment, electrification equipment,
communications equipment and so forth. Finally,
it would be reasonable to consider inviting
other North American and South American transit
properties to join TRIP since they are currently
operating advanced equipment. With respect to
a broadened RAMD data analysis capability, TRIP
should be able to produce the full gauntlet of
reliability, availability, maintainability and
dependability data outputs.

7. Question: If TRIP is continued and operational five years
from now, what major changes would you introduce
at any point in time to further enhance its
benefits or reduce its costs? Among items which
should be considered in such changes are:
participation by federal government, transit
properties, suppliers and others and improvements
in data handling and reporting.

Answer: The recommended future changes to TRIP would involve
expanding the data base and developing a broadened
RAMD data analysis capability. For example, TRIP
should be expanded to collect data on all vehicle
equipment and not 3 subsystems as at present.

8. Question: Please add any comments on questions which were
not addressed in this questionnaire but which,
in your opinion, are important in assessing TRIP
from an institutional opportunity or cost/benefit
point of view.
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Mr. Richard A. Uher

June 5, 1981
Page 4

Answer:

In my view, any assessment of transit related
programs must address the broad scope of
national interests affected by government
policy and prioritized by the allocation of
funds. TRIP is one such program in that the
positive impact of a standard data base on
design, procurement, operation and maintenance
of transit systems and equipment is inestimable.
Improving the effectiveness of existing and
expanding or developing new transit systems is
supportive of the energy independence policy,
is supportive of the move to retain the urban
infrastructure that has historically been part
of the backbone of the U. S. economy, and
provides links in the national transportation
network which impact national defense and much
of the psycho-social make-up of our population.
Therefore, the potential benefits of TRIP must
be secured by continuing the development into
an active system.

This concludes our comments to your guestions.

AML:bc

Sincerely,

C i 227 e

Albert M. Lock
Manager, Systems Assurance
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BAY
TRAM IPAIRTATION

ADTHORITY

Rail Equipmeant Departmsnt

€0 Broadway, Evaratt, Mass 021493

June 4, 1981

Richard A. Uher, Ph.D.
Carnegic--Mellon Uaiversity
Rail Systems Centeoer
Schenlev Park

Pittsburgh, PA 15213

Doar Doctor Uher:

I was extremely pleased to bave attended my inittial TRIP Liaison Board
meeti-z on May 6-7, 1981 and appreciate the opportunity to respond to the
questionnaire.forwarded‘by your letter of May 13, 198l. My cemmenls are
consistent with the sequence of your questionnaiv-.

1. limited exposuvre to TRIP, the llassachusetts Bay Trans-—
Aurher v will become an active participant predicated
the program r~der present concepts and its
of goals. Roegretfully, we < i not actively
early stages of the program, thereby missing

Presently, we pos=~ss or are in the process of accepting three
types of vehicles 're would like to inccerporate into the TRID
data bank 25 soon as possible. The vehicle types and current
program status follow:

a. Hawker Siddeley Type 4 (East Boston) cavr: We possess seventy
(70) of these cars. The cars were accepted during the pesiod
July, 1979 through August, 1980. The manufacturer's warrantcy
will expire on sixteen (16) cars during 1981. By August, 1981,
the warrnrty will expire on all cars. Incorporation of these
cars inte TRIP and access to output products will provide
invaluable data relating to reliability and performance as
the Authority assumes all costs for maintenance of the fleet.
Hard copies of work orders exist and could be provided on
shert notice upon request,

Continued.......
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Richard
Page Two
June 4,

A, Uher, PhoD.

3

1981

b. Hawker Siddeley Type 172 (Main Line) Cars: Ue currently are in
the proces: of acceptic; -~z tundred twenty (120) of these cars.
The first cor was accepted in Tebruwry, 1981, fifty-six (56)
have been accepted as of this date. Tt is estimated the
acceptance program will terminate in TFebruary, 1982. The Type
12 car is quite similar to the Type 4 car. The advantages
are apparent of being able to analyze TRID output dat: on
sim{lar type fleets, one in the development stage and the
othar phasiny out of warranty. Additionally, the two fleets
operate on different lines, the Type 4 car on the Blue Line
and the Type 12 car on the Orange Line. Comparative data for
similar fleets on different lines within the Authority would
be most beneficial in determining effectiveness of managemeut,
operating aund w.intenance procedures. Again, hard coptes of
work orders exist and could be provided on short notice,

o

c. Standard Light Rail Vehicle (SLuV): Although no light rail
vehicles are currently in the data bank, we feel statistical
data accumulated on the SLRV manufactured by the Boeing Vertol.
Company w..uld be of significant benefit to internal management
cpticas ot maintenance of the fleet and to any property operating
or centemplating prorurement of light rail vehicles. Currently,
nive onz hundred seven (107) cars in the fleet. A capital
is curr=ntly on going to rehabilitate and modify out of
- cars. The maximum number anticipated is one hundred
+ =ix {126} which should be achieved in late 1982. All
maintznance dnta for the period November 1, 1977, through Juna
30, 1979, is on magnetic tape. It was accumulated as a result
of a contract with Call Data, Inc., using the= System 2000 program.
Since terminat ion of the contract, hard copies of the maintenance
work order are available and have be=n filed by system, It should
be noted ti.it the maintenance data system used on ti:» SLRV is
similar to TRIP. In lieu of the twelve—character Generic Part
Number, we used a five-character 'Work Unit Code'. Additional
data indicators were used; such as, "Malfunction Code', "When
Discovered Code", "Repair Code", etc. Both the magnetic tape
and copies of the maintenance work order could be provided on
short notice. With consideration to similarity of data, the
SLRV could be interfaced with the TRIP program with little effort.

At this time, as a noun-participaut in the EDB, the tangible benefits
of TRIP are somewhat limited in relation to the active EDB properties.
Pending acceptance into the EDB, tHe primary benefits we anticipate

are.

a. FEvaluation of system and component reliability data for comsideration

in the development of design and specifications for procurement of

new vehicles.
RSN — A
‘Reproduced from |
~best'available copy. WV

Continueds,seose,
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Richard A. Uher, Ph,D.
Parze Three

Juae 4

>

1951

b. Analysis of compasative data for similar systems and intorface
with members of the TRIP Linlson Board to investigate sipnificant
variances. GCiven similar syvstemns and opevaling environucats,

analysis of varisnces and their causcs may leod to improved
maintenatce and opsrating procediuras,

c. Although not dircetly related to assessment of output data,
participatien in the TRIP Liaison Boeard mec-ings is a positive

‘benefit in itself. Recurring cross feed of information betwseen
properties on procedures, problems and prograas is invaluable.

Upon acc:ptance into the EDB, we anticipate other benefits directly relating

a. Analysis of comparative system/compo:2nt reliability data to
assist in decisions on continued maintennuce of systems oxr the
initiation of product improvei=at programs to modify and/or
replace systems on a cost effectiveness basis.

te evaluate effectiveness of internal
z:7 maintenance procedures in relation

c. Lcmparison cof data to det~rmine efiectiveness of inspzction and
preventative maintenance progsams to minimize unscheduled mainten-
ance costs.

d. Basic cost/benefit analysis.

If circumstances result in the Department of Transportation reducing
its funding toward continued oparation of TRIP, our ability to con-

tribute in manpower would be very limited and almost nonexistent in

regard to funding. Aliocation of manpowver would bz limitad to that

addressed in response number four.

Even if TRID continued with full government support, austere funding
and monpswer limitations within the Authority would limitc our contri-
butions to:

Continued...ueo.
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R chard A. Uher, Ph.D.
Page Four
June 4, 1951

a. Assistancz in the conversion of manufacturer's part numbers.
to TRIP Ceneric Part Numbers (GPN). As indicated above, this
could be accomplishied with relatively little cffort in the case
of the SLRV.

~b. Reproduction of all existing maintenance work orders and countinued

reproduction for input into the TRIP progriu.

With limited ewposure to TRIP, the major problem &zt this time appears
to be the question of adequate funding to continue the program as
concelved,

With adequate publicity and a.suranc:s of a continuing system, it seems
feasible that suppliers moy be enticoed to provide supplemental funds to
assist in the collection of reliability and periformance cata for their
newly designod systers. A second advantage for tham would be to accumu-
late comparative data through TRIP on existing systems modified by the
original supplier.

With hat TRI? will be operational five ycears from now
and »wing gnals are proposed:
&. mTend coverags= to all car systems.

b. Expand in a timely manner proparty options to participate in the
data bank.

¢. Reduce the currsnt accepted minimum time to process and distribute
data from eight weeks to four weeks, '

d. Reduce the twelve-char.acter Ceneric Part Number to a more convenient
aund usable code with fower characters. The SLuV "Work Unit Code"
listing may be helpful in this endeavor,

e, Develop an "On Equipment” and "O0ff Equipment" concept. Basically,
a system that would accumulate data on maintenaoce actions accom-
plished on tha car and interface with maintenance data and costs
relating to repair and/or disposition of components removad from the
car. Such a system would aid in the r~npair/scrap decision process.
Addiciona’ly, it would provide encouragement for supvliers partic-
ipation as addresscd above.

f. Pursne ths feasibility of a standard maintenance work order form.
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Richard A. Uher, Ph.D.
P.age Five
1

June 4, 1931

8. Other than the question of adequate funding for continuation of TRIP,
only one other remains., It the program coatinues ns it currently
exists, when will a fir: commitmant be made to absord additional
properties iu tha data bank? Currently, the Autiorily doss not have
an automated managemsat information/maintenance data collection
systoewn; however, doveiopment of such a system lhas top priorify within
available resources. With lknowledge as to when we may expect to
bacome a participant in the data bank, internal development of the
Authority's data system could possibly be tailored! to interface with
the TRIP? prograil. |

In sumnary, I personally am an enthusiastic supporter of TRIP and look
forward to its continued growith and my particivation. I trust my coiaments
to your questionnaire will assist din achieving these goals. If any clar-
ification is required, pleass call on mea, (617) 722-5210.

Very truly yours,

-~
s
S
2. ,
, v o~ ~
. e MR
- - ~ SN

Kenneth D. Crane
Resource Manager

KoGlev.

cc: Mr. Richard Robichard, Code 722
USDOT/TSC
Kendall Square
Cambridge, MA 02142
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383-7922

July 1, 1981

Dr. Richard A. Uher
Rail Systems Center
Carnegie-Mellon University
Schenley Park ‘
Pittsburgh, -PA 15213

K L 4,': W

Dear Dr. Uher:

The following information is provided in response to your question-
naire concerning the TRIP impact assessment. Please keep in mind
that Baltimore is not yet an operational system and answers pro-
vided reflect this fact.

1. When the Baltimore Metro becomes operational (First
Quarter of 1983), the MTA would definetly 1like to be
considered as an active participant in TRIP.

2. TRIP would provide Baltimore Metro with comparative-
data to help assess operational efficiencies. TRIP
has already provided many short cuts in attaining
automated data capabilities for maintenance purposes.

3. MTA feels TRIP is of sufficient benefit to remain
an active member even if UMTA funding were reduced,
however, participation at meetings would have to be
considered at that time, since non-reimbursed travel
would have to be consistent with MTA budget considera-
tions.

4. The MTA would provide whatever support necessary. We
are now in the process of developing our own data bank
on UNIVAC hardware. At time of completion, it should

. be possible to provide a data tape to TRIP.

5. The problems so far with TRIP seem to be with the
sensitive nature of the information. Because of an
unfavorable media relationship with which the industry
must frequently deal, this can frequently be used
against us. Some how these problems must be defused
by an aggressive media approach. Unless this information
can be exchanged openly and honestly for the purpose
intended, its usefulness declines.
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ILetter to Dr. Richard Uher

Page 2
July 1,

1981

The supply industry should coordinate its efforts in
terms of codes and catalogue numbers to avoid duplica-
tion as much as possible. Any other support offer should
be gratefully appreciated. -

At some point in time UMTA should consider operating

the data bank itself on hardware directly accessible

by all properties via telecommunications. More immediately
the program should be expanded to handle all aspects

of transit reliability including Fare Collection and

Train Control equipment as well as all operating pro-
perties.

All due efforts should be given to coordinate TRIP with
other UMTA program such as Project FARE and SIRAS.

This would help to avoid costly duplication of efforts
and help expedite a central, industry-wide data cap-
ability for all purposes.

Copies of letters from the MTA to San Francisco Bay Area Rapid
Transit System are also enclosed. You will note that those

letters indicate a frequently mentioned intangible benefit
of TRIP, that is the increased cooperation fostered amongst
TRIP participants.

Please advise me if you need ény additional information.

Sincereig,

[ p A

\/) /:;/72:~“.“”
A - N SR

/ ““b’k»\,“'j.;z,.\'/c/—\.)
Donald/J. Dzinski, Manager
Safety & Systems Assurance
DJD/cab

cc: T. S. Gordon, APTA
R. H. Robichaud, TSC

Enclosure
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MASS THATTSIT DRI ST AL s

H83-6Q39

April 10, 1981

Mr. Theodore Gordon

American Public Transit Association
1225 Conn. Ave. N.W.

Washongton, DC 20036

Dear Mr. Gordon:

The Mass Transit Administration have been carefully following
the development of the APTA Transit Reliability Information Pro-
gram. As an emerging rail property, the MTA has found the TRIP
information beneficial from a cost saving point of view in the
development of an incident reporting system. By using TRIP
codes we have saved time and resources in developing this pro-
gram. Although, we are not yet active participants in the

TRIP data bank, it has proven quite useful for our purposes.

Additionally, the TRIP output reports have provided us with
comparative information on equipment reliability. This is im-
portant to us in that we are in the process of procuring transit
vehicles.

We fully support the TRIP effort and endorse its further develop-
ment. This program is one indication of the mutual bencfits
that acrue from the cooperative efforts of APTA members.
Very truly yours,
A. Kimball, Adminiutrator
LAK/cab

cc: Richard Robichaud - TSC
Donald J. Dzinski

ot !

Mo ladl pastment: /l., , taton
3



MASS THRANSIT AUMINISTHA W

383-6035

April 13, 1981

Mr. G. Keith Bernard

General Manager _
Bay Area Rapid Transit District
800 Madison St. .

Oakland, CA \9469}

ing forward on the process of implementing an
automated incldeant reporting system. The staff members involved
in this project inform me that the accomplishments to date have
been due in large part to the help given them~by members of

your staff. Specifically, Jim king and John Thomas provided

us with the kind of demonstraticns and information that made it
possible to develop our own system in less than four months.
There are some administrative de tails still in progress, but

we hope the data system will be operational before the arrival
of our first traansit vehicles this summer.

In addition to the help on the incident reporting system, our
two staff members who visited your property (A. S. Hoveskeland,
and D. J. Dzinski) were extremely impressed with the operation
of your system. Frequently, we have nothing but press reports
to form impressions. In this cuse, they both reported that
BART indeed does a fine job in moving people, mainly because
of the obvious dedication of the BART staff with whom they had
contact.

Once again I would like to thank you for the help given us and
hope that we can someday return the favor.

Sipcerely,
| 7 [y

(A~

L. A. Kimball

Administrator
LAK/cab
cc: James H. King, Jr. - BART
John L. Thomas - BART
Donald J. Dzinski
An A xiwh.u!

Maryland Depar- e o Transportation



MASS TRANSIT ADMINISTRATION

10Y EAST RLEOWOUOUD &1 HLET ¢ BA; 1 IMULUHE, MARYLAND 21202

-B83-7922

My telepiiung nonber 18 (301)

April 9, 1981

Mr. James H. King, Jr.

Supervisor of Rellability Engineering
Bay Area Rapid Transit District

800 Madison St.

Oakland, CA 94607

Dear Jim:

We are finally getting down to the point of implementing a
data system for maintenance incidents. As youn can imagine,

we have had the usual amount of bureaucratic problems, but
have moved forward with a requisition for a system utilizing
CDC real time. I would like to personnally thank you and

John Thomas fer the help yqu've given us in this efforc. 1If
left to start from scratch, we would probably s1ill be lookipg
for the first step.

¥We still have a way to go before the system is operational
(provided we get approval), but we should be up and running

by the time the first vehicleés arrive this summer. When that
heppeng, T hope both you and John get the chance to stop in and
yisit us,

Qur thanks to you and all of the BART staff who met with us

for their help in this matter and for the wonderful hospitality
we experienced back in November, Both Ardell Hoveskeland and

I were extremely impressed with the BART system and were able to
learn g lot abqut transit coperations over and above your datsa
system. You and your colleagues are to be congratulated ror
your contribytions to the transit induystry.

grely,

Donald J. Dzinski, Manager
Systems and Safety Asgurance

DJD/cab
cc: John Thomas - BART
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PORT AUTHORITY OF ALLEGHENY COUNTY

Beaver and Island Avenues
Pittsburgh, Pennsylvania 15233
(412) 237-7000 December 3, 1981

Dr. Richard A. Uher

Rail Systems Center
Carnegie-Mellon University
Schenley Park

Pittsburgh, Pennsylvania 15213

Dear Dr. Uher:

This letter comprises the response of the Port Authority of Allegheny
County to the Transit Reliability Information Program (TRIP) Liaison Board
Participant Questionnaire. [ apologize for the lateness of this response.

Our response to the eight questions is as follows:

1. Does your transit property plan to become an active participant
in TRIP? If so, and TRIP continued into Phase II, when could

vou begin?

The Port Authority supports the continued development of TRIP,
and its continued implementation at as many properties, and cover-
ing as many vehicles and vehicle sub-systems, as possible. The
Port Authority currently plans to become an active participant of
TRIP. This would take place at the time the Authority's light
rail vehicles are put into service in late 1984/early 1985.

2. What are the potential benefits of TRIP to your operation?

As we see it, the potential benefits of TRIP are two-fold.
First, it provides information relative to common vehicles and
vehicle types used by a number of different transit authorities,
that is helpful to the authorities involved, as well as to other
properties. Associated with this benefit is the personal inter-
action of maintenance management personnel at the various proper-
ties, that is fostered by the TRIP process. Secondly, it provides
a common format to the various transit reliability data bases that
are in place at the participating properties. This can facilitate
the development of these data bases at each property, as well as
serve to improve the usefulness of the data. The Port Authority
will be interested in developing a reliability data base for its
future LRV's, and it is intended that this data base be compatible
with the TRIP data base.
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Would your property still become an active member of TRIP, if it
had to contribute to its continuation either in manpower and/or
dollars?

The Port Authority would still hope to become an active member
of TRIP. Of course, this decision would have to be made at that
time by the Executive Director, who would have to take into account
the impact on PAT's operating budget, as well as the benefits of
TRIP. However, given that the Port Authority will be interested
in developing a reliability data base for its LRV's, it is hoped
that PAT can become an active member of TRIP.

[f TRIP continued with full government support, please provide a
rough estimate of your contribution to beginning TRIP participation

'on_your property.

Given that about 3 years will elapse until TRIP can be implemented
at PAT, it is difficult to say with certainty what the contribution will
be. However, given that our MIS staff has implemented a bus maintenance
record program and a maintenance inventory program, it is expected that
their expertise will come in handy at the time TRIP is implemented.

Do you see any potential problems with TRIP?

We foresee potential problems with TRIP as with any large computer
program, i.e., it frequently takes longer to implement than is origin-
ally anticipated. It is hoped that continued Federal support of TRIP
will enable such problems to be mitigated.

Do you have any suggestions on how the supoly industry might participate
in TRIP?

Our only comment is that the supply industry should be involved
in TRIP.

If TRIP is continued and operational 5 years from now, what major
‘changes would you introduce at any point in time to further enhance
its benefits or reduce its cost?

I would suggest that maximum Federal support be tendered so that
TRIP can be successfully implemented as soon as possible. I would
hope .that the results of TRIP can be disseminated as widely as possible.
In addition, I would hope that there can be as much interaction as
possible with suppliers so that their methods and products can be im-
proved to better serve the transit industry.

Additional comments

We have no additional comments at this time, however, we appreciate
the opportunity to participate on the TRIP Liaison Board.

Very truly yours,
Ny
I~

Robert P. Sedlock
135 Manager, Systems Technology



June 22, 1981

Dr. Richard A. Uher

Rail Systems Center

Schenley Park

Pittsburgh, Pennsylvania 15213

RE: TRIP IMPACT ASSESSMENT
Dear Dick:

I have reviewed the questionnaire forwarded with your letter
of May 13, 1981, which forms a part of the independent assessment of
TRIP which you have been contracted to perform, and have indicated my
response to each item below: '

1. Does your transit property plan to become an active
participant in TRIP? If so, and TRIP continued into Phase II with no
problem in accepting you, when do you feel you could begin?

PATH has viewed TRIP as a program benefiting the entire
rail transit industry, and, based upon our assessment of the program to
date, does intend to become an active participant. The timing for active
participation in TRIP, assuming continuation into Phase II, will be
predicated upon manpower requirements involved in start up activities
and integration of this work with other priority MIS and data processing
developmental activities proposed and/or underway at PATH. I would
presently estimate a period of 24 months before PATH could consider
supporting active TRIP participation.

2. What are the potential benefits of TRIP to your operation?

This question was addressed in my 4/3/81 letter to
Theodore S. Gordon of APTA, copy attached.

3. If the DOT reduced its funding toward the continued operation
of TRIP, would your property still become an active member if it had to
contribute to its continuance in either manpower and/or dollars?

As a nonparticipant in the TRIP EDB, PATH cannot speculate
on the costs and manpower either currently required for operation of TRIP
or to be required if TRIP moves into the fully operational mode. The
spectre of constantly increasing costs for the basic operation of a transit
system will necessitate a careful cost benefit analysis of every current
PATH program as well as any proposed additional systems. To indicate PATH
would be in a position to contribute in terms of labor or dollars at a future
date is, therefore, not possible at this time.

212-466-3577
136



Dr. R.A. Uher
Page 2
June 22, 1981

4. 1If TRIP continued with full government support, ﬁlease provide
a rough estimate of your contribution to beginning TRIP participation on
your property.

When PATH determines it is able to become a full participant
in the TRIP data bank, it would make every effort to provide manpower to:

A. Prepare a Master Generic Parts List for TRIP from the
existing PATH parts catalog and vehicle roster.

B. Assemble reference data on equipment configuration and
specifications where feasible.

C. Provide a Property Reference Profile for PATH's operation
including parameters for climate, loading, station spacing,
etc.

5. Do you see any potential problems with TRIP? If so, please
discuss.

No apparent problems observed to date.

6. Do you have any suggestion on how the supply industry might
participate in TRIP in order to enhance its benefits and possibly reduce
costs?

Cooperation received to date from the TRIP Liaison Board members
representing transit suppliers has been of great help in the development and
fine tuning of TRIP. Their continued support of TRIP by participation in
the refinement of the basic system will prove to be a tangible contribution
to all transit properties in the data bank.

7. If TRIP is continued and operational five years from now, what
major changes would you introduce at any point in time to further enhance its
benefits or reduce its cost? Among items which should be considered in such
changes are: Participation by federal government transit properties, suppliers
and others and improvements in data handling and reporting.

Throughout the course of each meeting of the TRIP Liaison Board,
deliberations on improvements to the basic system take place. These
discussions are based upon current system output and speculation on future
needs.

Beyond the topics discussed to date, I can foresee changes to
the system hardware/software configuration that could provide more expeditious
handling of data entry and report generation. In essence, I believe data that
requires an 8+ week cycle before results are available to be studied can be
improved substantially. Furthermore, it may be feasible, as future enhancements
and systems are introduced to TRIP, to make TRIP an on-line system. Such a
system could permit direct data entry from each property via a time sharing
data terminal hookup. This in effect would eliminate the rehandling of data
and result in significant time savings in terms of mailing data.
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Dr. R.A. Uher
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8. Please add comments on questions which were not addressed in
this questionnaire but which, in your op8nion, are important in assessing
TRIP from an institutional opportunity or cost/benefit point of view.

In any system where a vast amount of information is inputted
into a data bank, there are numerous methods in whi¢h those data can be
analyzed. It would be helpful to identify the special réport capabilities
that TRIP will be able to support as the system is further developed and
put in its final format.

As indicated at the last TRIP Liaison Board Meeting, PATH was
requested by APTA to submit its assessment of TRIP and forwarded same in
a letter dated April 3, .1981, (copy attached). This letter was reviewed
and approved by the General Manager and Vice President of PATH, Francis A.
Gorman, along with the General Superintendent, Theodore C. Rutmayer, and
should suffice as our General Manager's assessment of the program.

Sincerely yours, L
o, Ay

. ! . /L
éﬂéﬁfbﬁé//dif’?ébbf}w
" Michael A. Scott

Construction Management Engineer’

CC: A. Gorman

R. Kelly

J. Kirk

M. Miller
C. Rutmayer

T. Smith

G. Theofilos

. Robichaud (USDOT-TSC)
G

ordon (APTA)
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Southeastern Pennsylvania
Transportation Authority

69th Street Elevated Shop
Victory Avenue

Upper Darby, PA 19082
(215) 471-2871

June 135, 1981

Richard a. Uher
Carnegie-Meloon Unilversity
Fail Systemse Center
Schenley Park

Fittebuwgh, FA 1352173

Dear Mr. Uhér:

Thizs letter i=s in response to youy request dated May 1Z, 1981, for
certain guesticons to be answered regarding the AFTA Transit
Peliability Intormation Frogram ("TRIF").

1. SEFTA would expect to becomne an active participant in  TRIF. The
timing of our participation would depend upon both the receipt of new
vehicles LRV s should be received 1n 1981 and new EBroad Street
Subway carse in 1982-1987) and the implementation of our Vehicle
Maintenance Mariagemeant Intormation System. Our earliewst
parfticipation couwid probably not occur before 1932,

e TRIF cowld provide a souwce  of information for reliability of
vehicle components  and syetems at  other transeit proverties, help
indicate properties who may have solved a particular problem or with
whomn we could Jjointly solve the problem, and provide a long term aid
in Lhe de=zign or new equipment.

Ee SEETO would give serious comsideration to providing somg manpower
to swprport TRIF.

4. Based on  our Vehicle Maintenance Management Information Syvstem
being fully cperational, the small amount of mampower cammiltment
which would he necessary to begin  TRIF  participation at SEFTA could
be orovided. B

5. Ore potential problem with TRIP is the wuse of the rigures by
pecple who ore ot in a position to properly interpret them.

t

rarison of data  at difterent tramsit properties can ke  invalid if
srating conditions are not considered.
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5. - Farticipation by suppliers would mean an active i1nterest in the
reliability of their products 1n actual operation and provide
oppartunities to determine improvements to products while fostering
conpetition.

7. Future cperaticn of TRIF would require wider participation while
I'imiting participation to auwtomated systems. Manual data collection
imposes a high cost on the TRIF system. Automated data collection
could even include direct transmission of data to speed up the TRIF
operaticn. Farticipants should also be able to directly ask TRIF the
reliability history of specific parts, preferably through remote
terminal .

8. The cost of collecting information for TRIF should be reduced
substantially as the system is refined and fully automated, while the
useful informatiaon available from the system will  increase
dramatically as more properties are included in TRIF and all vehicle
sysetems are meazw ed.

Yours truly,

’ -
-

- N /“ V
. ’ . E o
7 PR e ot y
S e ""./» L _/f_,,(:_ R S S

Robert Sellman
Fesource Control Specialist
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SUPPLYING U.S. PROPERTIES

APPENDIX 11.5 EVALUATION QUESTIONNAIRES AND RESPONSES FOR CARBUILDERS

Equipment suppliers responses to questionnaires.

Requested
Equipment Supplier

BREDA TONING, INC.
THE BUDD COMPANY
GENERAL ELECTRIC CO.

HAWKER SIDDELEY CANADA,INC.

KAWASAKI
VICKERS CANADA, INC.

N - No SubhiftaT
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Date of Submittal

N
7/8/81
N
6/19/81
7/30/81
N



TRIP Asseésment - Carbuilders Questionnaire

As an aid in producing an impact assessment of the Transit Reliability
Information Program (TRIP), lists of questions were prepared for transit
properties which are active participants (now submitting data), transit
properties which are passive participants (on Liaison Board but not
submitting data) and the carbuilders which are now contracted to supply
vehicles to U.S. transit properties.

As a carbuilder supplying equipment to U.S. transit properties, who
are now providing data to TRIP or may provide these data in the future,
piease answer the following questions:

1. What do you regard as the present and future benefits of TRIP
to the supply industry?

2. How would you as a carbuilder use the information which is on
file in the TRIP.data bank?

3. In considering the expansion of the TRIP data base, which now
covers three vehicle subsystems (propulsion, brakes and doors)
on five U.S. transit properties (BART, WMATA, NYCTA, CTA and
PATCO), please state the priority you would place on extensions
of the data base.

Other vehicle subsystems,

Other transit properties,

Other vehicle series on the same property,
A combination of a-c.

oo oo

Please discuss the reason for setting the priorities.

4. It has been said that a healthy supply industry contributes to the
healthy operation of the transit industry. Please state the
opportunities and possible dangers which you see in the continuation
of TRIP.

5. How can you participate in TRIP to enhance its benefits and decrease
jts cost to the transit industry?

6. How would your suppliers in the major subsystem area benefit from
TRIP? Do you see possible dangers to them?

7. Please add any comments on questions which were not addressed in
this questionnaire but in your opinion are important in assessing
TRIP from an institutional opportunity or cost/benefit point of

view.
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Uher:
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“July 8, 1981

Richard A Uher
Rail Systems Center
Schenley Park

Fittsburgh, Pa 15213

In response to your request for aid in producing an impact assessment
of the Transit Reliability Information Program (TRIP), please find below
comments, keyed to your questlonnalre

" '"What do you regard as the present and future benefits of TRIP

to the supply industry?

The present benefits of TRIP to carbuilders and suppliers

are practically zero, due to the experimental status of the
data bank and the inability to publish the data for supplier
Teyiew and usage. Even if it were published, correlation "K"
factors would have to be established to achieve a commonality
base for comparison.

Future benefits of TRIP are exciting to contemplate. Fcr the

first time, a real-world data base couvld be used to quantitiatively
compare, assess, and predict the various reliabilities of vehicle
configurations using different supplier's equipment. Trade off
studies cculd be performed, resulting in optimization of vehicle
and vehicle systeme for new car orders and re-orders of existing

- equipment. The much maligred term of "Service Proven' equipment

could finally be quantified.

"How would you as a carbailder use the 1nformat10n which is on file
in the TRIP data bank?

_Current usage of TRIP data 1is extremely limited. Future usage

could be as described in the response to your first question,

with the additional capability of comparing Budd vehicles to

those of our competitors. This opportunity would allow us to

direct resources toward the solution of problem areas or to develope
product imprevements where they are most needed. If the data is
correlated in proper fashion, it could also allow us an acsessment
for identical equipment perforrance in different geographical
locations. :

If we could prove via TRIP data that performance of Budd vehicles
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THE BUDD COMPANY
(page 2)

was satisfactory, it could decrease our Bid Costs and respective
risks of formal Reliability Demonstration Tests (RDT). This could be
a deflnlte advantage for us in the competitive bidding process.

3. "In considering the expansion of the TRIP data base, which now covers
three vehicle subsystems (propulsion, brakes and door) on five U. S.
transit properities (BART, WMATA, NYCTA, CTA and PATCO), please state
the priority you would place on extensions of the data base,
a) Other vehicle 'subsystems,
b) Other transit properities, . .
c) Other vehicle series on the same property,
d) A combination of a-c.

Please discuss the reason for setting the priorities.”

Our first priority for expansion of the data base would be (b)

for other transit properties such as Rio de Janerio and Sao Paulo.
Because we are a heavy user of Westinghouse Electric equipment and
Westinghouse has developed their designs progressively from BART to
Sao Paulo to Rio de janmerio to Miami/Baltimore, we would be most
interested to receive TRIP data from these areas.

Our second priority would be to include other vehicle subsystems
such as air conditioning.

4. "It has been said that a healthy supply industry contributes to the healthy
operation of the transit industry. Please state the opportunitites and
possible dangers which you see in the continuation of TRIP."

We have already stated the exciting opportunitiés for utilization
of TRIP data at the subcontractor/supplier level.

Some possible dangers that could arise are revealed by less than
desireable relations between suppliers and transit authorities where
litigations are taking place (NYCTA/WMATA/MARTA), where the transit
authorities may not be able to divulge the type of data necessary for
utilization. Even if litigations were not occurring, the classic
confrontation between '"failure" of a supplier item and claims of
inadequate, improper or misapplication of maintenance information is
always present. Careful and precise correlation K factors must be a
part of TRIP for it to be effective, and in some cases, agreement
beforehand by suppliers, carbullders, and transit authorltles of these
factors,’

5. "How can you participate ‘in TRIP to enhance its benefits and decrease its
cost to the transit industry?" '

"At the present time there is very little the carbuilder can contribute
other than coutinue to voice the concerns of the carbuilder and
suppliers in the formation of the TRIP data. When TRIP personnel rezach
the point of establishment of K factors for correlation, the carbuilders
and suppliers could be heavy contributors, describing the relative
design details, rationale, and effects of user activities on the
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THE BuDD COMPANY
(page 3)

equipment. Each organization would have a vested interest in this
adventure, ‘to insure fair and equitable comparisons.

"How would your suppliers in the major subsystem area beneflt from
TRIP? Do you seel possible dangers to them? !

Suppliers eventually stand as the organizations to receive the

most benefit from TRIP data not only from a product improvement point
of view and competitive comparison, but decreased costs for accumu-
lating data for reliability predictiouns and rellablllty testing activ-
ities,

Possible dangers would be the obvious, that is if their equipment
were shown to the unreliable for one reason or another. This could
have a devastating effect on their pricing in the market place,.

"Please add any comments on questions which were not addressed in this
questionnaire but in your opinion are important in assessing TRIP from
an institutional opportunity or cost/benefit ppoint of view."

.. The current TRIP output reports are limited to subsystem levels.

It would be of much greater benefit to the carbuilder and suppliers
if the accountability could be extended to the Line Vehicle Replacement
Unit (LVRU) level, i.e. Traction Motors, Gearboxes, Air Compressors, etc.

In conclusion, The Budd Company is supportive regarding the coutinuation of TRIP
particularly in the arena of increased public acceptance of Mass Transit in the

U. S. Market, Any activity which promotes increased reliability while ellmlnatlng
subjective statements is viewed as a positive step towards that end.

Sincerely,
o A

. /[,,‘_,‘.“.'*
- g

W. I. Wilson, Sr.

G L. Goldberg ° General Manager
Chief Engineer

/dz

RMSH/RWB/11745/0522/
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| % Hawker Siddeley Canada

INC

CANADIAN CAR DIVISION * BOX 67, STATION ‘F, THUNDER BAY, ONTARIO P7C 4Vé

k1
)

/

June 19, 1981/

{
/

/

Mr. Richard A. Uher
Carnegie-Me:llon University
Rail Systems Center

Schenley Park

Pittsburgh/, Pennsylvania 15213
U.S.A. f

¢
/

Dear Sir: “

{

Subject:  TRIP Impact Assessment

Our reply to your letter and questionnaire, dated May 13, 1981, is as
follows: - :

1.

The main benefits of TRIP to HSCI is the ability to dérive failure
rate and maintainability data in terms of MTBF/MMBF, MTIR, etc.
Unfortunately, the derivation of these figures f¥éim TRIP output
reports is tedious and will discourage use of thig data base.

HSCI would use MIBF/MMBF, MTTR figures and failure mode information
derived fram TRIP for the purpose of

(a) selecting reliable, service proven, components for inclusion
in new vehicle designs,

(b) assessing the practicality of meeting procurement specification
requirements pertaining to Reliability, Maintainability, Availa-
bility and Dependability (RMAD),

(c¢) predicting the RMAD of new vehicles, and

(d) identifying failure modes in FMEA's whic¢h are becoming common
requirements in new vehicle specifications.

HSCI puts priority on expanding the data base to include other vehicle
subsystems because little or no objective failure rate and maintaina-
bility information exists on such items as couplers, HVAC systems,
current collectors, lighting equipment, commnication equipment, etc.

The main opportunity HSCI sees in TRIP is the identification of reljable
canmponents for inclusion in new vehicle designs. The main dangé? is the
possible escalation of RMAD analyses for the sake of justifying the costs
of TRIP.
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CANADIAN CAR THUNDER BAY

Mr. Richard A. Uher -2 - June 19, 1981
Carnegie-Mellon University

5. At this time HSCI is not in a position to participate in supply data
for TRIP because as a carbuilder we do not collect this data.

6. This question should be put to our suppliers. HSCI does not presume
to answer on their behalf.

7. TRIP would be much more useful if it directly provided failure rate
and maintainability statistics at the subsystem and component level.
The considerable labour required to extract these statistics for the
routine TRIP reports is-a deterrent to its use by a carbuilder.

We trust the foregoing answers will be of same benefit to you.

Yours truly,

J. W. Yerguson
- Directdr of Engineering

JWF: cw

cc Mr. K. G. Chapman
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g KKAVWASAK]

HEAVY INDUSTRIES (USANINC.

Philadelphia Branch  SmithKline Bldg. 6F, One Franklin Plaza, Philade!phia PA 19104 Phone: (215) 568-5370 Telex: 84-5194 (WU)

Carnegie-Mellon University
Rail System Center
Schenley Park

Pittsburgh, PA 15213

Attention : Dr. Richard A. Uher

Subject  : Trip Impact Assessment — Carbuilders Questionnaire

Dear Dr. Uher

We apologize the delay of reply for your questionnare.
KHI would like to reply them as generally as follows. .
We would like to use the TRIP data for the purpose of selection of suitable
and reliable equipment during the new car design process.
We believe that carbuilder should use the most reliable equipment which will
meet with the custamer specification. ,
So we would receive the data such as Transit properties, their car type','
system failure record, reliability analysis data ( failure mode, ration and
MIBF Etc, ).
After we receive the abovementioned data, we will be able to know the previous
failure mode and request to improve the system equipment as the view point of
carbuilder.

In addition, the actual data which will be taken during the revenue service
and vehicle maintenance instead of the lab., data is most beneficial for new car

design as the carbuilder.

We wish to thank you for your cooperation.

Very truly yours
Kawasaki Heavy Industries Ltd.

4?.{ : fr"ﬂ)"";?" >

K. Segawaf'SEPTA LRV Project Engineer
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APPENDIX 11.6 [INTERVIEWS WITH THE DOT-UMTA AND APTA

INTERVIEWEE: Robert Haught
Director, Office of Safety and Product Qualification

ORGANIZATION: Department of Transportation, Urban Mass Transportation Administration
PLACE: Washington, D.C.
DATE: June 18, 1981

'SUMMARY OF INTERVIEW

Question 1 What are the present and future benefits of TRIP to the
Federal Government?

Answer 1 - Determine resource allocation for research and development
by quantifying problems for best return on investment.

- Improves efficiency and productivity of the property thus
reducing relative subsidies required.

- Monitors new equipment during warranty periods, which have
been a continuous problem to the industry.
Question 2 Should TRIP continue indefinitely, or would there be a future
time when TRIP would no longer be necessary?
Answer 2 - TRIP should continue indefinitely but remain carefully
| monitored for obsolescence.
Question 3 Does the Department of Transportation intend to cut back

funding on TRIP?

Answer 3 - There is no intent to cut back government funding. TRIP
will continue with full funding.

Question 4 What are the priorities, which you see, in the expansion of
TRIP?
Answer 4 - The priorities are beginning with highest.

1. Expand major assemblies on monitored vehicles.
2. Add new fleets on present properties.
3. Add other properties.
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APPENDIX 11.6 (continued)

Question 5 If TRIP is operational five years from now, what major
changes would you introduce now to enhance its benefits or
reduce its cost?

Answer 5 - Add bus data.
Quéstion 6 Do you have any other comments?
Answer 6 - Anything that can be done by the Federal Government to help

transit properties help themselves is beneficial. Having
comparable information on equipment, as is provided by TRIP,
is beneficial.
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APPENDIX 11.6

INTERVIEWEE:

ORGANIZATION:

PLACE:
DATE:

(continued)

Theodore S. Gordon

American Public Transit Association
Washington, D.C.

June 18, 1981

SUMMARY OF INTERVIEW

Question 1

Answer 1

Question 2

Answer 2

‘

Question 3‘

Answer 3

What are the specific benefits of TRIP to APTA as an
organization?

TRIP is not beneficial directly to APTA as an organization
but to its members. Its main benefit to them is to make
needed information available for future procurements. It
also becomes one of many inputs into the national cooperative
research program.

[f Federal Government reduced its cost support of TRIP, are
there any plans to continue it?

No suggestions of any alternative cost support for TRIP
have been made.

How does APTA view the expansion priorities of TRIP?

- The expansion should follow:

1. More vehicle systems on monitored fleets.
2. More vehicles series on monitoring propert1es
3. More properties.
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APPENDIX 11.7 LETTER FROM BOOZ-ALLEN & HAMILTON
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BOOZ - ALLEN & HAMILTO N

Transportation Consulting Division
SUITE 307
400 PENN CENTER BOQULEVARD

PITTSBURGH, PENNSYLVANIA 15235
824-8220
AREA CODE 412

October 9, 1981

Dr. Richard A. Uher

Director of Rail Systems Center
Carnegie-Mellon University
Schenley Park

Pittsburgh, PA 15213

Reference: Your recent interview with Booz, Allen concerning the
UMTA sponsored TRIP program and how Booz, Allen util-
ized that program

Dear Dr. Uher:

In our discussions I outlined the Door Improvement Program
Booz, Allen is conducting for UMTA. This program was established
to assess the door systems in use by the rail transit industry and
recommend to UMTA continuing door improvement programs that UMTA
should consider undertaking in the future to improve the rail transit
industry door systems. o

Our engineering assessment of the door equipment focused on
determining the causes of door equipment malfunction. During our
investigation the TRIP program was reviewed and a special printing
of specific information was provided by the TRIP contractors in
expectation of reducing our investigation activities to isolate
root causes of malfunctions.

Upon completion of our review of the TRIP program and the TRIP
information we concluded the following:

1.) The TRIP program was programmatically capable of providing
detailed cause and effect information in a variety of out-
put formats.

2.) However, the input information supplied by the TRIP con-
tributors varied widely in format and level of detail.
Therefore it would have been necessary to analysis each
of the contributors data input to determine if the data
were verified, accurate, and of sufficient detail to iden-
tify the root causes of malfunction. Instead, we chose
to view the problems first hand at selected rail transit
properties because of the low confidence in the TRIP cause
and effect data.
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Dr. Richard A. Uher
October 8, 1981
Page 2

For example, one property that supplies initial statistics of
door problems to TRIP does not supply to TRIP a subsequent report
that details the resolution of those initial problems.

Keep in mind that our assignment required detail engineering
information that covered design principles, maintenance concepts,
operational anomalies and human factors. We believe that on-site
observations and personnel interviews are the most effective methods
of isolating the information for this type of equipment evaluation.

TRTP mav have other valuable applications and usefulness, how-
ever if the input data is of questionable quality the output will
also retain that questionable quality.

Very truly yours,

Hadec?

BOOZ-ALLEN & HAMILTON Inc.

Robert D. Smith
Senior Associate

dd
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APPENDIX 11.8  CONVERSION FACTORS FOR RELIABILITY INDICES

The information used to generate 5-1, 5-2 and 5-3 in the text was obtained
from the Industry Reports of the TRIP DB for the months of January, February
and March 1981 and information obtained from the five participant properties.

Table 11.8-1 shows the average car-miles per car-month for the three

months.
TABLE 11.8-1

Property January February March Average
BART 5228 4758 5694 5226
CTA 4701 4203 4340 4415
NYCTA 2222 1762 1507 1830
PATCO 3084 2890 2802 3985
WMATA 3923 4278 4676 : 4292

Table 11.8-2 summarizes the conversion factors used to convert one index

to another.
TABLE 11.8-2

Average Average Average
Property Speed (MPH) Station Spacing(MI) Car-Miles/Car-Months
BART 27 2.2 5226
CTA 25 0.6 4415
NYCTA 18 0.5 1830
PATCO 29 2.1 3985
WMATA 27 1.1 4292
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Table 11.8-3 presents the Unscheduled Maintenance Actions (UMA) per

10K car-miles for three months,‘January-March . 1981, for three systems.

TABLE 11.8-3
Property Propulsion Doors Friction Brake
BART 1.3 0.3 0.4
CTA 1.9 0.9 0.8
NYCTA 2.2 2.6 1.8
PATCO 3.0 1.3 1.2
WMATA 3.8 0.6 2.0

Note: K=1,000

The conversion factors are:
1. UMA/10K car-hours = Average Speed X UMA/10K car-miles.

2. UMA/10K car-station stops = Average Station'Spacing X UMA/T0K car-miles.

12 months/year car-miles ..
TOK car-miles ~ Average ——— =X UMA/10K car-miles.

3. UMA/car-year =
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APPENDIX 11.9 LETTER FROM DYNAMICS RESEARCH CORPORATION
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DYNAMICS RESEARCH CORPORATION

60 CONCORD STREET, WILMINGTON. MASSACHUSETTS 01887 TEL. 617/658-6100 SYSTEMS DIVISION

16 June 1981
SK-7293/1407

Richard A. Uher, PhD
Director, Rail Systems Center
Carnegie-Mellon University
Schenley Park

Pittsburgh, Pennsylvania 15213

Dear Dr. Uher:

The following information is provided as a result of questions
raised at a meeting at DRC on 7 May 1981. Mr. Silvia furnished this
information to me some time ago and I apologize for the delay in
transmission.

The total value of our support contract with TSC for TRIP
is $593,214 including all modifications. Of this amount, approximately
65% was used for the development, establishment, refinement and expansion
of the TRIP Experimental Data Bank (EDB). The balance of the funds was
used for the EDB operation which monitors three vehicle systems (doors,
propulsion, friction brakes) on approximately 1300 vehicles at five U.S.
transit properties (BART, CTA, NYCTA, PATCO, WMATA).

You raised many complex questions at the May 7 meeting and
unfortunately the impact to go further is quite significant. We hope this
is of help in your study, and should further questions arise, please call
Mr. Peter Keller or myself.
Very truly yours,
DYNAMICS RESEARCH CORPORATION

Arthur Brown
- Manager, Contracts & Administration

AB/ch

control thru measurement
1RR



APPENDIX 11.10 ESTIMATE OF AVAILABILITY INCREASE EXPECTED FOR RELIABILITY
INCREASES IN VEHICLE SYSTEMS

BART is taken as the basis for this estimate because of the comprehensive
data which are available (BART-Operations Performance Report, October-December 1980).
Table 7.32 in the BART report, which is reproduced as Figure 1, is used as the
reliability base. Four years of reliability data are summarized in this figure.
A summary has been produced for each of the four years (1977-80) for nine systems
of the vehicle. (Trucks and suspension are combined in one system.) Thi$ summary
is shown in Table 11.10-1,

The total car availability at BART during 1977-80 was 84%. This was the
operational availability A, which can be related to the failure rate (F) and the

maintenance rate (M) by the expression

A= 1
Thus, for 1980, on the whole vehicle (F = 136 assuming independent failures,

which is not quite true.)

M= F 7 = 714
- !
Thus
~ 1
A 1+ F/714

If the failure rate of any system is reduced by 50%, the result on the car
availability can be predicted and is presented in Table 11.10-2. Note that in
the case of propulsion, a 50% decrease in failure rate means a 1.9% increase in

availability.
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VEHICLE SYSTEM HARDWARE FAILURE RATES, ALL-USAGE
(Failures per thousand car-hours)
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AIR AUX CAR FRIC

COND ATO  ELEC 60DY COMM DOOR BRKE PRGP  SUSP  TRCK
*
1977
I 1.3 3.8 1.9 2.0 0.57 1.2 4.2 4.9 1.33 1.45
FEB 1.6 2.8 21 1.5 0.5 1.9 3.0 ‘4.2 1.0 0.9
MAR 1.3¢  3.35 2.32 2.29 0.35 1.17 3.05 4.35 0.77 0.95
APR 1.31  3.18 1.74 1.99 0.27 0.80 2.93 4.25 0.85 0.84
MAY 1.09 4.57 1.97 0.98 0.38 0.78 3.55 4.76 0.56 0.58
JUN 1.61 2.4 2.77 0.96 0.53 0.51 3.92 4.61 0.63 0.56
JuL 1.55 4.18 1.8 0.91 0.81 0.79 3.55 5.31 0.64 0.64
AUG 1.29 3.91 1.74 0.68 0.52 1.03 2.65 4.52 0.45 0.88
SEP .11 4.35 1.54 0.68 0.52 0.87 3.08 4.38 0.40 0.80
ocT 0.75 3.70 1.40 0.93 0.75. 0.85 2.79 4.29 0.60 1.07
NOY 0.48 4.35 1.48 0.67 0.3¢ 0.53 2.24 4.20 0.48 1.29
DEC 0.35 3.60 1.05 0.54 0.38 0.40 1.69 3.33 0.38 0.83
1978
AN 0.53 4.87 1.13 0.49 0.3¢ 0.5 1.52 4.25 0.55 1.39
FEB 0.37 3.11 1.30 0.47 0.49 0.32 1.72 4.49 0.26 1.10
MAR 0.57 3.13 1.05 0.43 0.39 0.45 1.36 4.23 0.30 1.45
APR 0.32 3.22 1.51 0.42 0.29 0.60 1.13 3.55 0.39 1.46
MAY 0.89 3.35 1.57 0.54 0.48 1.01 1.37 3.66 0.43 1.19
JUN 0.77 2.55 1.57 0.62 0.52 0.58 1.05 3.07 0.50 1.30
JUL 0.98 2.14 1.5 0.8 0.35. 0.87 1.04 2.64 0.51 1.00
AUG 0.81 3.11 1.28 0.84 0.25 0.60 0.82 3.31 0.22 1.0
SEP 0.74 2.45 1.30 1.07 0.34 0.61 0.77 3.03 0.22 1.07
o 0.59 2.06 1.11 C.98 ©.i5 £.27 0.68 2.73 0.26 1.0
NOV 0.41 2.60 1.44 0.94 0.23 0.58 0.78 2.79 0.27 1.14
DEC 0.28 2.59 0.83 1.8 0.24 0.78 0.67 2.55 0.29 0.90
1979
JAN 0.53 3.52 1.46 1.00 0.43 0.50 1.15 2.86 0.64 1.1
FEB 0.58 2.68 1.54 1.59 0.49 0.58 1.31 3.15 0.58 1.10
MAR 0.76 3.14 1.41 1.72 0.55 0.67 1.29 3.19 0.77 1.25
APR 0.70 2.90 0.94 2.31 0.40 0.79 0.80 2.58 0.45 0.95
MAY 0.72 2.33 0.67 1.8 0.38 1.40 1.08 2.79 0.47 0.92
JUN 0.73 2.42 0.8 1.61 0.27 1.06 0.94 3.21 0.39 0.85
JUL 0.99 3.82 0.93 1.46 0.46 0.72 0.93 2.77 0.36 0.53
AUG 0.85 2.36 0.70 1.17 0.43 0.76 0.97 3.14 0.65 0.72
SEP NO SERVICE ’
oCT 3.55 12.43 4.04 3.62 1.81 4.59 2.78 9.39 3.20 1.46
NOV 0.6 6.90 2.16 1.31 0.80 1.66 1.46 5.89 1.11 0.95
DEC 0.77 3.31 1.39 1.38 0.31 0.78 1.16 3.49 0.40 0.71
1980
AN 0.52 4.77 1.00 1.32 0.43 0.83 1.13 3.70 0.44 0.86
FEB 0.46 3.23 0.87 1.30 0.42 0.75 0.99 3.06 0.0 0.93
MAR 0.60 3.06 1.15 1.21  0.48 0.76 0.67 3.55 0.70 0.83
APR** 0.93 3.48 0.74 0.67 - 0.70 0.71 1.05 3.44  0.55 0.67
MAY 0.65 3.45 0.94 C.57 0.40 0.58 0.93 2.80 0.45 0.78
JUNE 0.84 2.85 0.8 0.57 0.32 0.95 0.91 3.18 0.51 1.09
JULY 1.02  1.e1 1.093 0.60 0.37 9.71 9.71 3.43  0.30 93.71
AUG 9.64 2.17 0.32 9.59 0.3 0.35 Q. 331 0.4
SEP 0.55 2.89 0.93 .45 015 Q&> %.32 ‘24 o 19e
ocT 073 557 032 o068 0.4 9:85 8% 1§ 9.5 448
NOV 0.43 2.72 0.96 0.8l 0.32 0.77 0.84 3.29 0.31 0.78
DEC 0.28 3.10 1.39 C.47  0.35 0.62 0.02 2.0l 0.9 0.65
SCURCE: 00DS

“Cased on A-Car Hours
-~Car Body VYandalism Data not included starting Anril 1980

FIGURE 1

Reference taken from "BART- Operations Performance Report, Oct.-Dec. 1980, p. 126.



TABLE 11.10-1 VEHICLE SYSTEM HARDWARE FAILURE RATES (BART)
(Failures Per 10K car-hours)

: Average
System 1977 1978 1979 1980 (1977-80)
Air Conditioning 11.0 6.1 10.0 6.4 8.4
arolh) - 38.0  29.3  42.1  30.8 35.1
Auxiliary Electric 18.2 13.0 14.1 9.7 13.9
Car Body n.e 7.4 7.2 7.7 11.0(2)
Communications 4.9 - 3.3 5.3 4.3 4.5
Door 9.0 6.5 12.3 7.7 . 8.9
Friction Brake 30.5 10.8 12.6 8.7 21.8
Propulsion 44.3 33.6 38.6 33.2 37.4
Trucks & Suspension 15.8 15.3 17.8 13.9 15.7
Total (A11 Car-Hours) 136.

(1) Based on A car-hours (Assumption is A car-hours/total car-hoursi.4).

(2) Vandalism incidents excluded.
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TABLE 11.10-2 INCREASE IN CAR AVAILABILITY AT BART
IF SYSTEM FAILURE RATE IS REDUCED BY 50%

50% X Vehicle
Failure Failure Failure Availability
System Rate Rate Rate Increase (aA)
Air Conditioning 8.4 4.2 131.8 .004
ATO 35.1 17.55 129.0 .007
Auxiliary Electric 13.9 6.95 129.1 .007
Car Body 11.0 5.5 . 130.5 .005
Communications 4.5 2.25 133.6 - .002
Door 8.9 4.45 131.6 .004
Friction Brake 21.8 10.9 125.1 .0M
Propulsion 37.4 18.7 117.3 .019

Trucks & Suspension 15.7 7.85 128.2 .008

Total 136.

1
1 + Reduced Vehicle Failure Rate
714

AA - 0.84
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APPENDIX 11.11 REPORT OF NEW TECHNOLOGY

This report is the first independent project evg]uation of the Transit
Re]iabi]ity Information Program (TRIP). It addresses the four program objectives
achieved and the three program objectives not achieved. It gathers together
for the first time the present and long-term benefits of TRIP, as well as
recommendations for the program. Interviews were conducted of people working
with transit properties, car builders, DRC, APTA, and DOT involved with or

affected by TRIP.

No new technology has been developed as part of this evaluation.
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