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Glossary of Acronyms

AC AC (alternating current) propulsion


APTA American Public Transportation Association


CCM Computer Controlled Magnetic

CTA Chicago Transit Authority

DC DC (direct current) propulsion


FTA Federal Transit Administration

HVAC Heating, Ventilating, and Air Conditioning

LED Light Emitting Diode

LEM Lea, Elliot, McGean & Company

MMBRD Mean Miles Between Reported Defects

MMIS Maintenance Management Information System

OEM Original Equipment Manufacturer


PMP Preventative Maintenance Program

PVR Peak Vehicle Requirement

QI  Quality Improvements

RCMP Rail Car Maintenance Plan

RETS Rail Engineering & Technical Services

RTA Regional Transportation Authority

SMP Scheduled Maintenance Program

The Plan Rail Car Maintenance Plan

UMTA Urban Mass Transportation Administration
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Executive Summary

The CTA operates an active fleet of 1190 rail cars on eight routes.  Please refer to Appendix I

for a rail route map.  All routes operate seven days per week.  Two of these routes, the Red and

Blue Lines, operate 24 hours per day. The other six routes (the Purple, Brown, Orange, Yellow,

Green, and Pink Lines) generally operate between 21 to 22 hours each day.  The rail car fleet

operates over 224 miles of revenue track located on elevated structure, ballasted sections, and

in subways. There are 144 passenger stations located throughout the rail system directly

serving the City of Chicago and 7 suburbs. An additional 31 suburbs are connected to the rail

system via connecting bus feeder routes. The rail car fleet traveled over 71 million miles of

revenue service in 2009 and carried over 202.5 million passengers including transfers.

The CTA has created and maintained this Rail Car Maintenance Plan (RCMP) in order to define

our overall rail car maintenance goals and explain the methods implemented to achieve those

goals.  A central component of the maintenance plan is a system of conducting scheduled

maintenance on the rail cars.  The CTA expects that by following the methods outlined in this

plan we will help to increase ridership and the public’s satisfaction with CTA.  This will be a

result of us being able to consistently provide clean and reliable rail cars, and to ensure

sufficient rail car availability, on a daily basis, to meet our service needs.  In addition, through

the efficient use of resources as described in this plan, maintenance costs will be minimized.

The CTA has created and monitors performance of the rail car fleet against a number of goals,

including goals related to: Rail Car Reliability (Mean Miles Between Reported Defects),

Availability, the Rail Maintenance Budget, Overtime, Scheduled vs. Unscheduled Costs, and

Cleanliness.  Goals are set on a yearly basis and are largely based on the previous year’s

performance, adjusted as necessary to provide a goal that is realistic but not easily attainable.

Rail Car Fleet


The average fleet age at the end of 2010 will be approximately 26.6 years.  There are five

distinct car series (vehicle numbering groups):

Refer to Appendix II for Car Layout Diagrams

• 2200 Series – comprised of 142 cars, numbered 2201–2352, built by the Budd Company


during 1969 – 1970.  Easily identified by their folding (blinker) style side doors, this

precludes their use by passengers who use mobility devices.  These cars are always

coupled to a non-2200 rail car unit to ensure access to trains for wheelchair-bound

passengers.  This group of cars is 40 years old.

• 2400 Series – comprised of 194 cars, numbered 2401–2600, built by the Boeing Vertol

Company during 1977 – 1978. This series was reconstructed by CTA at its Skokie Shop

complex, this project was completed in 1995.  This group of cars is 32 years old.


• 2600 Series – comprised of 597 cars, numbered 2601–3200, built by the Budd Company

during 1980 – 1984. This backbone of CTA’s rolling stock averages approximately 26



Chicago Transit Authority Rail Car Maintenance Plan

November 2010 Page 6

years old and has undergone a mid-life rehabilitation performed by Alstom between

1999 and 2002.

• 3200 Series – comprised of 257 cars, numbered 3201–3458, built by Morrison-Knudsen

during 1992 – 1994. These cars were the first CTA cars with on-board microprocessor

controls. The earliest of these cars delivered are now 17 years old

• 5000 Series - Bids were opened in 2006, and a contract awarded in May 2006 to

Bombardier, for a new series of equipment called the “5000” Series rail car. Ten


prototype vehicles were delivered for testing purposes in the Fall of 2009, with

production delivery to begin after successful completion of the testing of the prototypes. 

This is expected to occur in the Spring of 2011. This series will be the first at CTA to

have A/C propulsion and video monitoring for security and vandalism deterrence. Due to

their advanced technology, these cars are not electrically compatible with the rest of the

rail car fleet.  Although the cars can be mechanically coupled to other series cars for

movement in emergency situations, they cannot be electrically coupled and operated

with other series cars.  The base order consisting of 206 cars and first option of 200 rail

cars are earmarked for the replacement of the existing 2200 and 2400 Series fleets.


Additional options exist to provide for a possible total purchase of 706 rail cars.

Refer to Appendix III for CTA’s Rail Car Assignment.

All rail cars are of stainless steel construction, 48-feet long, semi-permanently coupled into

married pairs, and air-conditioned.  All cars, except the 2200-series, are Americans with

Disabilities Act (ADA) compliant.  Currently, train lengths vary from between 2 and 8 cars based

on passenger demand and station platform lengths.  However, the design of rail cars allows for

the ability to create 10-car consists if so desired in the future. 

When the CTA begins receiving the new 5000-series rail cars, and we achieve a high comfort-

level with the performance of the cars, we will begin to retire the 2200-series cars.  This will be

followed by the retirement of the 2400-series cars.  In addition, the CTA is pursuing funding to

exercise the options for 300 additional 5000-series cars.  If the options are exercised, then a

portion of the 2600-fleet will be retired as the option cars begin to arrive.

Staffing, Facilities, and Tools


The Rail Maintenance group is made up of three major groups that are responsible for the

maintenance and performance of rail equipment. Those departments are Rail Terminal

Maintenance, Rail Heavy Maintenance and Rail Engineering & Technical Services. All three of

these groups utilize the Maintenance Management Information System (MMIS) for planning,

analysis and performance of their duties. Each of these groups plays a significant role in the

performance of the rail fleet.

Appendix V shows the overall CTA organization structure


Appendix VI shows a more detailed organization chart of the Rail Maintenance department, one

of five departments that reports to the Chief Operating Officer (COO).
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Rail Terminal Maintenance

Rail Terminal Maintenance performs the day-to-day scheduled and unscheduled light

maintenance to the rail cars and is comprised of two sections: East and West. Rail Maintenance

East performs maintenance and cleaning for the Red, Yellow, Purple, Green and Pink Lines.

The Rail Maintenance West performs maintenance and cleaning for the Blue, Orange, and

Brown Lines. The Rail Terminal Maintenance group is comprised of a staff of 420 Budgeted


positions, including (2) General Managers, a management staff of forty one (41), seventeen (17)


administrative and professional staff, two hundred sixty five(265) repairmen, and ninety five (95)


car servicers. The repairers and the servicers in the light rail maintenance terminals are unionized


members of the same Amalgamated Transit Union Local 308 as the train operators.


Management and professional personnel are non-union.

There are ten maintenance shops that perform cleaning and/or maintenance activities. The

capabilities of each shop are listed in Appendix VII.

Refer to Appendix VIII for details of Rail Terminal and Yard Data

Maintenance Managers of the shops are responsible for the scheduling of cars for maintenance

and for assigning their personnel to perform the various maintenance activities. Car repairers

perform rail car running maintenance. This includes scheduled maintenance such as periodic

inspections, annual inspections, campaigns, and unscheduled work including troubleshooting

and repairs following an in-service failure.  Car servicers are responsible for the cleaning of all

rail cars, including sweeping, mopping, interior and exterior washing, and graffiti removal.

Indoor wash racks are in place at Howard, Rosemont, Midway and Kimball Shops to facilitate


the cleaning of vehicles on the Red, Purple, Yellow, Blue, Orange and Brown Lines. The Des

Plaines, 54th and Harlem Shops have outdoor wash racks.

At this point in time, approximately 60% of Rail Terminal Maintenance positions are assigned to

scheduled maintenance activities. This ratio is based upon the number of repairers assigned to

periodic inspection jobs and follow-up repairs, and visual inspections of cars in the yards. This

ratio also includes the servicers assigned to scheduled cleaning functions both on the interior

and exterior of the rail car. This leaves 40% of the maintenance staff assigned to as-fail

maintenance and also for use as back-fill for vacancies.

The arrival of the new 5000-series rail cars will cause some changes within Rail Terminal

Maintenance.  Most of the systems on the 5000’s have self-diagnostic capabilities that our

repairmen will need to learn through Bombardier and CTA-led training.  In addition, with the

arrival of the 5000 Series equipment, the CTA will be seeking some additional electronics-

oriented technicians to handle advanced troubleshooting on these cars.  These individuals will

be located at the terminal shop(s) where the 5000’s are maintained.
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Rail Heavy Maintenance – Skokie Shop

Supporting the light maintenance efforts of the Rail Terminals is the Heavy Maintenance Shop

at Skokie.  Rail Car Heavy Maintenance is comprised of an Operating Staff of 200 Budgeted


positions, including a General Manager with a management staff of six (6), clerical and


professional staff of nine (9), and one hundred eighty four (184) full time permanent craft


positions.  Additionally, the Skokie Shop Facility has fifty five (55) Capital Craft positions to


support Capital Funded overhaul and modification projects. Rail Heavy Maintenance is presently

responsible for the following functions:

• Rebuild/repair/manufacture of most components used on the Authority’s Rail Car Fleet.

•  Perform major repair to rail revenue vehicles (collisions, unanticipated major repairs,

painting, and prototype work for modifications).

• Perform rail car overhauls and modifications.

•     Re-profile rail car wheels for production use and also on a scheduled basis. This is
performed at the Skokie Facility and at the 54th Shop.  A third wheel truing machine at
Midway Shop is scheduled to be installed and become operational in 2011.

• Perform the scheduled and unscheduled maintenance for the non-revenue rail service

vehicle fleet (cranes, flatcars, tampers, ballast regulators, diesel powered snow removal

locomotives, etc.). This work is currently being performed at Skokie Shops; however, a

new facility is being designed to be built at 63rd Street adjacent to the Green Line to

perform this work in the future.  The building is expected to be complete in 2013.

• Snow removal involving 160 miles of ballasted track and rail yards, and inspection/

repair and overhaul of modular deicer units for the Rail Car revenue fleet.

With the arrival of the new 5000’s, plans are in place for changes to various areas within the

Skokie facility.  The largest change includes an expansion of the clean area within the

electronics department to accommodate the testing and repair of the increased number of

micro-processor based components.  As part of the rail car purchase, Bombardier will be

providing the bench test equipment required for these new components.  A new craft position,

requiring more advanced electronics knowledge than current positions, is in the process of

being created.  The expansion of the electronics area will be offset by a decrease in the area

that rebuilds electro-mechanical devices, so overall Skokie will not have issues accommodating

this change.  Changes will also occur in other areas of the shop, such as the motor line and the

hydraulic pump rebuild area, which will result in the addition of new bench test, processes, and

training from Bombardier.

Rail Engineering & Technical Services

The Rail Engineering & Technical Services (RETS) group is comprised of 50 supervisory and

professional positions. This division is primarily a technical and quality support group that

provides a variety of services to the rest of Rail Maintenance and other CTA departments.

RETS is comprised of four sections: Engineering, Technical Services, Quality Improvement, and

Training. Their major responsibilities are described below.
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Engineering

The Engineering group performs project management of new car acquisitions (including

acquisition of rail borne non-revenue cars), mid-life rail car overhauls, and major rail car system

changes. The group is responsible for the projects from cradle to grave, including the following

major responsibilities: creation of the initial specifications, administration of pre-bid meetings,

review of engineering drawings, first article inspection, monitoring of any prototype testing, in-

plant inspection of cars being built or rebuilt, and ensuring resolution of technical issues that

arise during prototype testing or while the cars are covered under warranty. The staff consists of

six engineers, five equipment technicians, and one administrative position.

Technical Services

The Technical Services group is responsible for all technical aspects related to the existing rail

car fleet.  This section provides engineering and technical support to Rail Terminal

Maintenance, Rail Heavy Maintenance, and other departments including Purchasing,

Warehousing, and Quality Assurance. The group consists of one manager, and eight (8)

engineers.  Major responsibilities include:


• Create and update maintenance bulletins which are used to supplement the OEM’s
maintenance manuals.  

• Resolve technical issues with the existing fleet of rail cars. Develop and implement
improvement and modification programs as appropriate. 

• Provide rail car technical support for the Rail Maintenance department, including providing
guidance/instruction for troubleshooting on unusual or repeat failures. Engineers will also visit
terminals and perform troubleshooting as necessary.

• Provide technical support to Purchasing for the purchase of rail car components including the
development and review of specifications and drawings as necessary, and identification of
alternative sources when difficulties arise with current suppliers.  

• Respond to the scene of rail car incidents.  Investigate incidents to determine if there was a rail
car defect that may have caused or could have contributed to the incident. Develop corrective
actions based on the findings.

• Implement campaigns to modify or replace rail car components.

Quality Improvement

The Quality Improvement section is responsible for providing a variety of QC related services.

The group consists of one manager, four quality inspectors, one warranty manager, one

warranty specialist, a manager responsible for data analysis, and a graphic designer. Major

responsibilities include:


• Performing spot audits of A and B level scheduled inspections for compliance.


• Monitoring adherence to established policies and procedures.


• Identifying the need for new or additional training.

• Performance of special surveys or investigations on an as-required basis.

• Producing reports illustrating Rail Maintenance performance indicators and provide data

and trend analysis for forecasting purposes.

• Performing Maintenance Management Information System (MMIS) data quality audits.
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• Establishing MMIS end user policies and procedures. Policies and procedures are

published in a bulletin format and detail processes and describe standards for use

of the system

Refer to Appendix X – Part C  MMIS General Bulletin Index


• Performing day-to-day administration in MMIS.

Rail Maintenance Training

The Rail Maintenance Training group is responsible for the development and implementation of

training programs for Rail Maintenance employees.  The group includes one manager, three

training specialists, a clerk, and thirteen instructors.  Their responsibilities include:


• Provide rail maintenance training for new repairmen through the Excel Program. During

the first 42 months of employment, rail car repairers are periodically provided instruction

in the different base classifications of repairer, including: Truck Shop Repairer, Carbody

Inspector, Controls Inspector, and HVAC Repairer. The group also provides training for

repairmen to become Technicians, Leaders, and Instructors.

• Conduct car servicer training.

• Provide other training as necessary, such as: Winter Door Preparation, 2600-Series

Inverter Training, Blue Light Troubleshooting, 600VDC Safety Training, etc.

• Update or create new training programs when necessary.

• Provide refresher and remedial training as necessary or as requested by 

Maintenance Managers.

• Conduct Rail Terminal Shop and Yard Safety classes when employees begin working at

a new facility.

The addition of the new 5000-series rail cars requires a substantial amount of training.  As part

of the purchase contract, Bombardier will provide training materials, conduct Train-the-Trainer

courses, and conduct additional courses for repairers and craftsmen covering the various

systems on the Bombardier cars. These classes vary in length from a minimum of 1 day for

familiarization training to ten days for Propulsion training.  The training department will assume

the training responsibility for those classes once the Bombardier obligation has been completed.

Refer to Appendix XI for Bombardier Training Obligations

During Bombardier’s training material development process, the Rail Maintenance Training

group will monitor progress and provide Bombardier with constructive feedback to ensure the

CTA receives accurate and complete information.   Currently, the CTA has several vacant

Instructor positions that we are in the process of filling to enable us to provide training after

Bombardier has completed their obligation.  The CTA will be seeking individuals with experience

providing instruction on technology similar to that provided on the 5000-series cars.
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Maintenance Management Information System


The complexity of information, required to maintain CTA’s rail car fleet, is processed through the

Maintenance Management Information System (MMIS) database. This system aids in the

automation and streamlining of administrative processes for vehicle maintenance management,

while improving timelines and accuracy of vehicle maintenance status, cost, availability, and

performance information.   The MMIS system was implemented in March 2007.  Enhancements

to the MMIS software are continually being developed by the original vendor, as a result of end

user feedback, and are implemented at CTA after rigorous testing to utilize the system to its

fullest potential and extract the greatest benefit of the stored data. The knowledge gained will

drive process changes and procedures to improve performance and reliability.

The MMIS system employs a work order-based approach for managing and reporting on vehicle


maintenance processes. Work orders for all maintenance work, including work performed by

vendors, is created, stored and maintained in the MMIS database. Managers and repairers will

process work orders online in MMIS as work on the vehicles is defined, scheduled, performed,

reviewed, approved and documented.

The Rail Maintenance Scope

The basic premise of the Rail Car Maintenance Plan is that certain maintenance actions must

be performed on CTA’s rail cars at certain intervals. If these maintenance actions are not

performed on a scheduled, prescribed basis, then they will ultimately be performed on an as-fail

basis.  Deferring maintenance as recommended by the rail car manufacturer and experienced-

based prescribed schedules will result in car deterioration, unreliability and eventually a

reduction in service life.


Scheduled Maintenance Program

The CTA has developed a scheduled maintenance program currently identifies four levels of rail

car maintenance activities to be performed at specific intervals:


· Level “A” – Routine Periodic Inspection

· Level “B” – Annual Inspection


· Level “C” – Quarter Life Rehab

· Level “D” – Mid Life Rehab

 Level “A” Periodic Inspection


The Level “A” activity is comprised of a routine inspection performed on a periodic basis

throughout the year. Level “A” Periodic Inspections are conducted based on rail car series-

specific mileage. A maximum time limit of 90 days between inspections is imposed irrespective

of mileage or other factors to capture vehicles out of service for extended periods as a safety

measure. Routine maintenance of the equipment is in accordance with supplier

recommendations and preventative maintenance based on experience.   The current fleet

average number of miles between each of these inspections in 2009 was 9465 miles.  Mileage

targets vary based on rail car series, with an established goal of the target +/- 10%.  On



Chicago Transit Authority Rail Car Maintenance Plan

November 2010 Page 12

average, six periodic inspections were performed on each car in 2009.  With cars assigned to

specific routes, actual route averages will vary somewhat from the fleet averages.

Level “B” Annual Inspection


The Level “B” inspection is more comprehensive, including all items from the Level “A”

inspection plus additional items.  During this process, the trucks are removed to allow a more

thorough inspection of the trucks and the king pin areas of the car body.  Some procedures

which CTA has developed in-house over the years as a result of operational experience have

also been included in this inspection.  Some unit change out activity may occur during this

maintenance activity.

Level “C” Quarter-life Overhaul


The Level “C” activity is an overhaul effort designed to be performed on each rail car at

approximately 6 to 7 year intervals. This maintenance activity includes major component rebuild

and needed repairs to the car body. This work is performed at CTA’s Skokie Shop utilizing

Capital funds.  Typically, 75 to 100 cars will be completed annually when these programs are

in progress.  This level consists of heavy inspection and maintenance on the car and its

systems, involving unit replacements and intensive tests and adjustments of various systems

and components on the car.  The scope of the overhaul program is defined to best address the

needs of the cars to be overhauled based on the amount of capital funds available.  Quarter-life

overhauls typically include a complete overhaul of the trucks, including rebuild of the traction

motors, wheel assemblies, and friction brakes.  In addition, other systems are either overhauled,

inspected, or repaired as appropriate.

In late 2008, the C Level overhaul of the 2600 Series cars began.  This program includes

overhaul of the trucks, doors, and control groups.  A list of the scope of work of this project is

provided in Appendix XIV.  This program will be performed on 300 of the 2600’s, and is

expected to be complete in the Spring of 2012.  At this time, funding is not available to complete

the other 296 cars in the series.  The CTA is attempting to secure funding for the purchase of

300 additional cars from Bombardier by exercising the options available in the purchase

contract.  If this is accomplished, approximately 300 of the 2600-series rail cars will be replaced

by these additional 5000’s.  If the CTA is unable to exercise the options, then we will seek

funding to perform a C Level overhaul on the remaining 296 cars.


Level “D” Mid-Life Overhaul


The Level “D” activity is designed to be performed as a 12 to 14 year Mid Life Rehabilitation and

could also be done as a life extending rehabilitation when the cars are 12 to 14 years out of a

previous mid-life overhaul.  At this time a majority of components and subsystems have

exceeded their designed life and have become prone to in-service failures. In addition, newer

technology and demographic considerations or environmental factors have rendered some

systems obsolete or less reliable. Therefore, the Level “D” maintenance activity is a major rail

car rebuild program that includes major component rebuild or replacement and complete car

body refurbishment.  At this time, components or systems may be replaced by more

technologically advanced ones as appropriate.  This work is typically performed by an outside

rail car rebuilder, utilizing capital funds.
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The 2600 Series rail cars (596 cars) were overhauled by Alstom at their New York facility

between 1998 and 2002.  The scope of this work included the replacement of the motor-

alternators with inverters, installation of the highly reliable 3200-style CCM (Computer

Controlled Magnetic) propulsion system, replacement of the HVAC system, and rebuild or

replacement of the other major systems

The 3200 Series rail cars (257 cars) are scheduled for a “D” level overhaul.  This program is

expected to begin returning equipment in 2014.  The scope of work includes replacement of DC

propulsion cam groups, hydraulic pump units, air conditioning units, communication equipment,

and installation of a video surveillance system, a LED destination sign system and an event

recorder.  In order to conduct this overhaul in a timely and cost effective manner it was decided

to stay with DC propulsion system for three reasons: conversion to AC propulsion would require

major redesign of the trucks, conversion to AC propulsion would require extensive EMI testing,

and conversion to AC propulsion would substantially raise the cost of a rebuilt rail car.

The Level “A”,”B”, “C” and “D” maintenance programs will be performed to ensure the rail cars

are reliable for a minimum 25-year life.  The maintenance programs may continue beyond the

minimum 25 year life to extend the rail car life up to approximately 40 years.  The decision to

extend a car series’ life may depend on multiple factors, such as: available funding,

performance of the cars, sociological demands, and technological advancements.  If it is desired

to extend the life of a series of cars, then the Level “A” and “B” inspections will continue, and

versions of a Level “C” and/or “D” overhaul will be performed as appropriate.

Through experience, CTA has determined that although a general “blue-print” of specific items

for replacement at each level is necessary (refer to Appendix XI); the specific requirements for

each car series will be different. Therefore, each car series must be independently evaluated

and the specific activities to be performed integrated into the multi-level framework.

Campaigns

Focused maintenance is conducted at certain times of the year depending on the season, such

as our winter door preparation inspection conducted in the fall.  In addition, rail car component

change-out programs are periodically implemented as necessary.  If a more reliable and cost-

effective component is identified to replace an existing rail car part, we may perform a change-

out of the part on all cars in the affected rail car series.  Similarly, a campaign may be

conducted when it is identified that a certain component is reaching the end of its life and failing


with an increased frequency.  For this work, a campaign within MMIS is created, resulting in

work orders being created for all affected cars within the fleet, or a particular series.


Unscheduled Work

Unscheduled maintenance includes the repair of defects that occur during revenue service and

reported by the operator, defects discovered by repairers while conducting yard inspections and

defects observed and reported by supervisors who notify the Control Center.  Defects occurring

in revenue service are logged into the Maintenance Management Information System (MMIS)

computer system by the Rail Controllers at the Control Center, which creates a “work order”

against the car.  Maintenance managers monitor the MMIS system and assign work accordingly

to maintain appropriate levels of rail cars ready for revenue service.  Maintenance managers
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have the ability to schedule work, assign individuals to do the work, and track the performance

of the vehicles, the terminal, and individuals.   The specific actions taken during the repair or

cleaning of rail cars are documented by the repairers or servicers and reviewed by managers

prior to closing and approving each work order. This process builds a history of work performed

on each rail car for the purpose of documentation, tracking, and analysis. Numerous system

reports are available to the managers and repairers to aid in the analysis of the system entered

data. Samples are provided in Appendix XII and XIII.

Performance Measures

In addition to performance goals already discussed (Reliability, Availability, etc.), a variety of

other performance indicators have been established in order to gauge the operation of rail

equipment.  The monthly Average Defect Report provides detailed failure information by rail car

series and type of failure.  The Rail Repeater report identifies rail cars that have had two or

more failures of the same type within a 30-day period.  Performance indicators have also been

established for the cleanliness of rail cars such as: the PM Averages report which provides the

average days between major cleaning (Appendix XX), the Execution by Clean Type report

which gauges the performance of the individual servicers (Appendix XXI), and the Manager

Scorecard Usage report which shows the number of audits performed by supervisory personnel

(Appendix XXII).

The reports mentioned above, as well as others, are used daily and/or monthly and are

generated from the data contained in the Maintenance Management Information System.  They

are not only used to gauge performance of rail vehicles but become a useful tool when

forecasting plans for campaigns or developing the work scope of a level “C” or “D” program.

Rail Car Maintenance Funding Requirements & Costs


New car purchases, overhaul programs (Level “C” and “D”), and major rail car component

replacements are funded via capital funds. These funds come from a variety of sources,

including the Regional Transit Authority, the State of Illinois, and the Federal Government.  The

rest of the maintenance functions (Level “A” and “B” inspections, unscheduled work, etc.) are

performed as operating expenses. Funding for operating expenses is provided by fare box

revenues and Chicago-area sales tax revenue.  Sizeable funding reductions typically result in

service reductions and corresponding reductions in required maintenance.

With the maturation of the MMIS system, we are able to capture more accurate information

regarding rail car maintenance costs at an individual rail car level.  Figure 2 on page 39 details

scheduled and unscheduled costs by series.  Costs for the various levels of maintenance are

provided below.

Level “A” – Routine Inspection Costs


The Level “A” Inspection labor costs, including management supervision, are approximately

$1275 per car for each inspection. Cost of the material required can vary greatly between the

series of rail cars, in some cases as little as $550 per inspection up to $1500 per vehicle

overdue for a major rehab.

Level “B” – Annual Inspection Costs
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The labor cost to perform an annual inspection is approximately $2550 in labor (twice that of a

Level “A” effort) due to the more intensive inspection process. Material costs are roughly

$2,000, to bring the total cost of an Annual Inspection to $4,550 per car per year. The additional

material costs, when compared to the Level “A” material costs, are primarily for components

replaced on a yearly basis and small retrofit campaigns and programs.

Level “C” – Quarter Life Rehab Costs


The 2600-series “C” Level overhaul currently being conducted at Skokie costs approximately

$188,000 per car.

Level “D” -- Midlife Rehab Costs


The 3200 Series cars are the next cars scheduled for a Level “D” Program at an estimated cost

of $1.1M per car. This anticipated cost includes upgrades to HVAC, Propulsion, Doors, and

Power Supply Systems in addition to normal refurbishing of other systems. Again, this cost will

vary depending upon the specific scope of work to be performed.
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Section 1 – Introduction

The CTA operates an active fleet of 1190 rail cars on eight routes.  Please refer to Appendix I

for a rail route map.  All routes operate seven days per week.  Two of these routes, the Red and

Blue Lines, operate 24 hours per day.  The other six routes (the Purple, Brown, Orange, Yellow,

Green, and Pink Lines) generally operate between 21 to 22 hours each day.  The rail car fleet

operates over 224 miles of revenue track located on elevated structure, ballasted sections, and

in subways. There are 144 passenger stations located throughout the rail system directly

serving the City of Chicago and 7 suburbs. An additional 31 suburbs are connected to the rail

system via connecting bus feeder routes. The rail car fleet traveled over 71 million miles of

revenue service in 2009 and carried over 202.5 million passengers including transfers.  Train

lengths vary from between 2 and 8 cars.

The development and implementation of a Rail Car Maintenance Plan is required by the FTA

under FTA Circular C5010.1 D, dated November 1, 2008, grant Management Requirements,

Chapter IV, Section 3, paragraph m.  In addition, there are other reasons for the CTA to

have and maintain this Rail Car Maintenance Plan (RCMP).  Some of those reasons are

outlined below.

1.1  Rail Car Maintenance Plan Benefits


The CTA has created and maintained this Rail Car Maintenance Plan (RCMP) in order to define

our overall rail car maintenance goals and explain the methods implemented to obtain those

goals.  A RCMP also helps ensure that CTA employees are on same page regarding

maintenance goals and benefits, and the processes to be taken to achieve them.  A central

component of the maintenance plan is a system of conducting scheduled maintenance on the

rail cars.  The reasons for scheduled maintenance are identified in the Lea, Elliot, McGean &

Company (LEM) Technical Study of 1985:

“The value of having a scheduled maintenance program with consistent and proper

performance of all required preventive maintenance is that it helps accomplish the following:


• Reduction of road failures to some acceptable minimum; road failures are extremely

counterproductive because they:

o Inconvenience passengers riding on and waiting for the affected train and 

following trains.


o Require the diversion of personnel resources to diagnose the problem and

implement a remedy.

o May require the removal of a train from revenue service.

o May require the assistance of another train to move the crippled or dead train

off line.

• Reduction of equipment life cycle costs.


• More efficient use of available resources.


• Stabilization of the work force at the car repair facilities.


• Reductions in resources required performing unscheduled maintenance, which is the

principle reason for overtime expenditures.




Chicago Transit Authority Rail Car Maintenance Plan

November 2010 Page 17

• Improvements in revenue fleet dependability (schedule adherence) and maintains

user satisfaction.


• Optimization of equipment overhaul work requirements and scheduling.”


In short, we expect that by following through on the methods outlined in this plan we will help to

increase ridership and the public’s satisfaction with CTA.  This will be a result of us being able to

consistently provide clean and reliable rail cars, and being able to have enough of these cars

available, on a daily basis, to meet our service schedule.  In addition, through the efficient use of

resources as described in this plan, maintenance costs will be minimized.

1.2  Goals


In order to realize the benefits described above, several internal goals have been established.

Performance against these goals is monitored, and the goals are adjusted based on

performance, with the overall intent to have incremental increases in performance and the

corresponding goals.  Some of the goals are described below:

• Rail Car Reliability – The total number of reported defects are divided by the total

mileage each month to determine the Mean Miles Between Reported Defects (MMBRD).

The monthly goals vary due to the impact of weather on rail car performance; the spring

and fall goals are higher than winter and summer.  The overall goal for 2009 was 4000

miles between failures, and the actual average for 2009 was 4159.  The overall goal for

2010 is 4100 miles between failures, and the actual YTD performance through October

is 3980.  The basis for a future year’s goal will be the actual performance in the previous

year, adjusted as necessary to provide a goal that is realistic but not easily attainable.

For example, the 2010 goal was slightly lower than the 2009 actual knowing that the

summer of 2009 was very mild, contributing to the unusually good performance.

• Rail Car Availability – It is the goal to have enough rail cars available, on all routes, for

service 98% of the time.  Performance is measured at the beginning of each weekday

morning rush (6 a.m.) and the beginning of each evening rush (3 p.m.).  In 2009, rail car

availability was 95.8%.   The 2010 YTD availability through November is 100%, since we

have extra spare cars due to service reductions made in early 2010.  In calculating these

percentages, the Red, Yellow, and Purple Lines were grouped together because their


cars can be shared as they have a common terminal (Howard).

• Budget – The operating budget for rail car maintenance for a given year is based on

actual spending over the course of the last 12 months of available data at the time the

budget is created.  These numbers are adjusted for various factors including wage

increases, availability of capital funds, known upcoming changes or projects, etc.  It is a

goal to have expenses below the budget each year.  The 2009 budget for the Rail

Maintenance Department was $91.7M, and the actual spending was $84.9M.  The 2010

budget is $86.6M.  Through September, 2010 year-to-date budget was $64.9M,

compared to $57.5M in actual expenses.  The 2011 budget is $91.9M.  With the

maturation of CTA’s Maintenance Management Information System, we will begin to

focus on cost per mile.
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• Overtime – The goal is to minimize overtime costs as a percentage of straight-labor


costs.  Actual 2009 overtime was 3.6% of straight-time labor versus a goal of 5.6%, 2010

YTD through September is 1.8% versus a goal of 4.4%, and the 2011 goal will be 1.9%.

• Scheduled vs. Unscheduled Costs – The goal is to increase the ratio of costs related to

scheduled work, such as inspections, compared to the costs of unscheduled work.  The

2009 ratio was 42% scheduled to 58% unscheduled.  It is a 5-year goal to increase this

ratio to a 50/50 split.


• The Maintenance department cleanliness program has an established goal of performing

a heavy clean every 19 days.  This becomes increasingly challenging when dealing with

inclement weather.  At this time the heavy clean program is achieving the 19 day cycle.

Interspersed between these heavy cleanings are exterior washing currently performed

every seven days and an interior sweeping performed night.

The Rail Car Maintenance Plan is a living document; we intend to make adjustments to the

plan in the future with the overall intention to improve performance and minimize costs to

help improve ridership and the public’s satisfaction.  As will be discussed in various sections

of the Plan, the CTA is entering a time of significant change due to the pending arrival of

new rail cars.  The new cars’ level of technology is greatly advanced compared to the


existing rail car fleet, and this will require new tools, training, and new skill sets to ensure the

CTA is able to continue to provide safe and reliable public transportation while minimizing

costs.  In addition, as we gain experience with these cars, the Plan may need to be adjusted

and updated to fully take advantage of the changes these new cars will bring.
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Section 2 - CTA’s Rail Car Fleet


2.1  Revenue Fleet


The CTA operates an active fleet of 1190 rail cars on eight routes. Please see Appendix I for a

rail route map.  The average fleet age at the end of 2010 will be approximately 26.6 years.

There are five distinct car series (vehicle numbering groups):

Refer to Appendix II for Car Layout Diagrams

• 2200 Series – comprised of 142 cars, numbered 2201–2352, built by the Budd Company


during 1969 – 1970. This was CTA’s first stainless steel body car. Easily identified by

their folding (blinker) style side doors, this precludes their use by passengers who use

mobility devices.  These cars are always coupled to a non-2200 rail car unit to ensure


access to trains for wheelchair-bound passengers.  They were reconstructed by New

York Rail Car between 1990 and 1992. This group of cars is 40 years old.

• 2400 Series – comprised of 194 cars, numbered 2401–2600, built by the Boeing Vertol

Company during 1977 – 1978. This series was reconstructed by CTA at its Skokie Shop

complex, this project was completed in 1995.  Twenty-four (24) have been specially

modified to perform the additional task of towing flatcars and other maintenance

equipment around the system.  Fifty-six (56) have been modified for use as “Sleet

Fighters” for application of anti-freeze paste on the third rail. This group of cars is 32

years old.

• 2600 Series – comprised of 597 cars, numbered 2601–3200, built by the Budd Company

during 1980 – 1984. This backbone of CTA’s rolling stock averages approximately 26

years old and has undergone a mid-life rehabilitation performed by Alstom between

1999 and 2002. Skokie Shop began a “C” level quarter-life overhaul of these cars in


December 2008. Three hundred cars are scheduled to be completed by March 2012.

Twenty-four (24) have been specially modified to perform the additional task of towing

flatcars and other maintenance equipment around the system.  One hundred six (106)

have been modified for use as “Sleet Fighters” for application of anti-freeze paste on the

third rail.


• 3200 Series – comprised of 257 cars, numbered 3201–3458, built by Morrison-Knudsen

during 1992 – 1994. These cars were the first CTA cars with on-board microprocessor

controls. The earliest of these cars delivered are now 17 years old and were given a

“C” level overhaul at the Skokie Shop Facility, that project was completed in 2005. Four

(4) have been specially modified to perform the additional task of towing flatcars and

other maintenance equipment around the system.  Forty-eight (48) have been modified

for use as “Sleet Fighters” for application of anti-freeze paste on the third rail.

o Note:  in the early 1990’s, one 2600-series car was renumbered to 3458 and was

mated to car 3457 (purchased without a mate for this purpose).  We commonly
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group the 2600 car with the 3200’s.  Thus, some internal reports will show 596 of

the 2600-series cars and 258 of the 3200-series.


• 5000 Series - Bids were opened in 2006, and a contract awarded in May 2006 to

Bombardier, for a new series of equipment called the “5000” Series rail car. Ten


prototype vehicles were delivered for testing purposes in the Fall of 2009, with

production delivery to begin after successful completion of the testing of the prototypes. 

This is expected to occur in the Spring of 2011. This series will be the first at CTA to

have A/C propulsion and video monitoring for security and vandalism deterrence. Due to

their advanced technology, these cars are not electrically compatible with the rest of the

rail car fleet.  Although the cars can be mechanically coupled to other series cars for

movement in emergency situations, they cannot be electrically coupled and operated

with other series cars.  The base order consisting of 206 cars and the exercised first


option of 200 rail cars are earmarked for the replacement of the existing 2200 and 2400

Series fleets. Additional options exist to provide for a possible total purchase of 706 rail

cars.

Refer to Appendix III for CTA’s current Rail Car Assignment.

All rail cars are of stainless steel construction, 48-feet long, semi-permanently coupled into

married pairs, and air-conditioned.  All cars, except the 2200-series, are Americans with

Disabilities Act (ADA) compliant.  Currently, train lengths vary from between 2 and 8 cars based

on passenger demand and station platform lengths.  However, the design of rail cars allows for

the ability to create 10-car consists if so desired in the future. 

2.2 Upcoming rail car fleet changes


A major influence on the Rail Car Maintenance Plan is the timely replacement of CTA’s rail cars.


According to current FTA guidelines, the minimum life of a rail car is 25 years. The CTA Rail Car

Maintenance Plan provides the framework to maintain a rail car for this time frame and beyond.

None-the-less, it is a fact that cars will “wear out” to the point where it is no longer cost effective

to continue to maintain and run the cars.  In the next several years, the CTA’s rail car fleet will

change substantially as explained below.

Refer to Appendix IV for the Rail Fleet Capital Program Plan

2.2.1  Replacement of the 2200 Series Cars

There are 142 of the 2200 Series cars currently in service on the Blue Line. These cars are 40-

years old. They are well past their designed life and will be retired for the following reasons:


• Not wheelchair accessible

• Obsolete controls and propulsion system

• High maintenance effort and costs

• Decreases reliability of newer equipment when operating together

Replacement is anticipated to begin in 2011 and lasting into 2012. Thus 142 of the 5000 Series

equipment will be required for retiring the 2200’s.  However this is highly dependent on the
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timely delivery of the 5000 Series rail cars.  Regularly scheduled maintenance on the 2200’s will

continue as described in the maintenance plan until their retirement.  Based on past experience

and historic data the cost to maintain the 2200 series rail cars can be expected to increase if

delivery of the 5000 Series is delayed.

2.2.2  Replacement of the 2400 Series Cars

There are currently 194 cars in the 2400 Series fleet making up the Green Line and Purple Line

fleets. This fleet of cars is currently 32 years old and last given a major rehab in 1992 – 1994 at

Skokie Shop. When the last of the 5000 Series cars are delivered to replace the 2200 Series

equipment in 2012, these cars will be 34 years old.  These cars are past their designed life and

will also be retired for the following reasons:


• Obsolete controls and propulsion system

• Deteriorated carbon steel electrical cabinets

• High maintenance effort and costs

• Lower level of designed reliability

Replacing the 2400 Series equipment in addition to the 2200 Series cars will account for the

entire 5000 Series base order purchase of 206 cars and much of the first option for an 

additional 200 rail cars. Delivery of the replacements for the 2400 Series cars would occur after

the 2200 Series cars are replaced in 2012 and will continue through 2014.  Regularly scheduled


maintenance of the 2400’s will continue as described in the maintenance plan until their

retirement.

2.2.3  Replacement of a portion of the 2600 Series Cars

The CTA is attempting to secure funding for the purchase of 300 additional cars from

Bombardier by exercising the options available in the purchase contract.  If this is accomplished,

between 250 and 300 of the 2600-series rail cars will be replaced by these additional 5000’s.

This would occur after delivery of the first 406 cars, beginning in 2014.


2.3  Non-Revenue Equipment


The CTA also operates a non-revenue rail equipment fleet which includes:

• 4 – Diesel powered snow removal locomotives (each equipped with a snow broom on

one end and an auger on the other)

• 2 – Diesel powered tampers

• 18 – Flat Cars

• 101 – Varieties of track maintenance equipment, liners, tie inserters, ballast cars, rail

smoother, vactor equipment, cranes etc.

Automotive vehicles (trucks, cars, etc.) used by Rail Maintenance and other CTA departments

are maintained by the City of Chicago.
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Section 3 - Staffing, Facilities, and Tools

The Rail Maintenance group is made up of three major groups that are responsible for the

maintenance and performance of rail equipment. Those departments are Rail Terminal

Maintenance, Rail Heavy Maintenance and Rail Engineering & Technical Services. All three of

these groups utilize the Maintenance Management Information System (MMIS) for planning,

analysis and performance of their duties. Each of these groups plays a significant role in the

performance of the rail fleet, as described in this section.  Also described at the end of this

section are departments that provide important support for the maintenance of the cars:

Facilities Maintenance, Warehousing and Purchasing.


Appendix V shows the overall CTA organization structure


Appendix VI shows a more detailed organization chart of the Rail Maintenance department, one

of five departments that reports to the Chief Operating Officer (COO).

3.1 Rail Terminal Maintenance (Rail Maintenance East and West)


The function of Rail Terminal Maintenance can most simply be defined as a combination of

scheduled and unscheduled maintenance activities required to assure revenue ready vehicles

between rail car overhauls.

Rail Terminal Maintenance is comprised of two sections: East and West. Rail Maintenance East

performs maintenance and cleaning for the Red, Yellow, Purple, Green and Pink Lines. The Rail

Maintenance West performs maintenance and cleaning for the Blue, Orange, and Brown Lines.

The Rail Terminal Maintenance group is comprised of a staff of 420 Budgeted positions, including


two (2) General Managers, a management staff of forty-one (41), seventeen (17) administrative


and professional staff, two hundred sixty-five (265) repairmen, and ninety-five (95) car servicers.


The repairers and the servicers in the light rail maintenance terminals are unionized members of

the same Amalgamated Transit Union Local 308 as the train operators. Management and

professional personnel are non-union.

There are ten maintenance shops that perform cleaning and/or maintenance activities. The

capabilities of each shop are listed in Appendix VII.  Please note that Appendix VII also

describes Skokie Shop and to-be-built 63rd Street shop. These are not used for terminal

maintenance; their function will be described in Section 3.2.

Refer to Appendix VIII for details of Rail Terminals and Yard Locations

Each light rail maintenance terminal is responsible for scheduled and unscheduled

maintenance, and/or the daily cleaning of rail cars. Maintenance Managers of the shops are

responsible for the scheduling of cars for maintenance and for assigning their personnel to

perform the various maintenance activities.  If overtime is required, General Manager

authorization is required.  The number of repair and cleaning personnel budgeted to the terminal

shops are based upon the number of cars in their individual route assignment and other factors


unique to an individual route.  Repair and cleaning personnel are contractually enabled to select
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positions annually based upon seniority, skill level, and staffing requirements in

specific positions.

Car repairers perform rail car running maintenance. This includes scheduled maintenance such

as periodic inspections, annual inspections, campaigns, and unscheduled work including

troubleshooting and repairs following an in-service failure.  The performance of running

maintenance may result in replacement of a variety of components, such as: side door system

parts, traction motors, control group components, brake pads/calipers, air conditioning


components and packages, vandal shield, glass, destination signs, seat inserts, lights, public

address system components, trucks, wheels assemblies, hydraulic units, couplers, drawbars,

and numerous other mechanical and electrical components.

Car servicers are responsible for the cleaning of all rail cars, including sweeping, mopping,

interior and exterior washing, and graffiti removal.  Indoor wash racks are in place at Howard,

Rosemont, Midway and Kimball Shops to facilitate the cleaning of vehicles on the Red, Purple,

Yellow, Blue, Orange and Brown Lines.  The Des Plaines, 54th and Harlem Shops have outdoor

wash racks.  This inhibits the exterior washing of rail cars during inclement weather, especially


when it is cold, due to the lack of inside washing facilities.  Even cars washed indoors must be

allowed time to dry before returning them to below freezing conditions to prevent doors from

freezing and other complications. 

At this point in time, approximately 60% of Rail Terminal Maintenance positions are assigned to

scheduled maintenance activities. This ratio is based upon the number of repairers assigned to

periodic inspection jobs and follow-up repairs, and visual inspections of cars in the yards. This

ratio also includes the servicers assigned to scheduled cleaning functions both on the interior

and exterior of the rail car. This leaves 40% of the maintenance staff assigned to as-fail

maintenance and also for use as back-fill for vacancies.

Proper rail car maintenance requires adequate maintenance facilities. The optimal

implementation of the Rail Car Maintenance Plan will result in the need for improvements in

CTA’s repair facilities. The terminal shops currently have adequate space for the performance of

the scheduled periodic and annual inspections. However, most shops lack the track space

necessary to be able to place a maximum size consist within the shop on a pit track for

troubleshooting purposes. This may delay the repair effort by requiring that the consist be

broken into smaller units which may cause the defect to disappear, only to resurface when

original conditions are duplicated.


The arrival of the new 5000-series rail cars will cause some changes within Rail Terminal

Maintenance.  Most of the systems on the 5000’s have self-diagnostic capabilities that our

repairmen will need to learn through Bombardier and CTA-led training.  Section 3.3.4 details the


Rail Maintenance Training group, and planned training for the new cars.  In addition, with the

arrival of the 5000 Series equipment, the CTA will be seeking some additional electronics-

oriented technicians to handle advanced troubleshooting on these cars.  These individuals will

be located at the terminal shop(s) where the 5000’s are maintained.
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3.2 Rail Car Heavy Maintenance Shop (Main Shop)


Supporting the “Light Maintenance” efforts of the Rail Terminals is the Heavy Maintenance Shop

at Skokie.  Rail Car Heavy Maintenance is comprised of an Operating Staff of 200 Budgeted


positions, including a General Manager with a management staff of six (6), clerical and


professional staff of nine (9), and one hundred eighty-four (184) full time permanent craft


positions.  Additionally, the Skokie Shop Facility has fifty-five (55) Capital Craft positions to


support Capital Funded overhaul and modification projects. In order to perform this function, the

shop complex is divided into sixteen (16) separate areas. Rail Heavy Maintenance is presently

responsible for the following functions:

• Rebuild/repair/manufacture of most components used on the Authority’s rail car fleet,

such as: wheel assemblies, truck assemblies, traction motors, air comfort units,

electronic devices, control units, and associated devices including solid state and micro

processor controlled units.

• Perform major repair to rail revenue vehicles (collisions, unanticipated major repairs,

painting, prototype work for modifications). In addition, Skokie Shops craftsmen are

periodically sent to the Terminals to provide on-site assistance for troubleshooting and

repairs that are beyond the Terminal staff’s capabilities.

• Perform rail car overhauls and modifications.

• Re-profile rail car wheels for production use and also on a scheduled basis. This is

performed at the Skokie Facility and at the 54th Shop. Both of these operations are under

the control of Rail Heavy Maintenance.  A third wheel truing machine at Midway Shop is

scheduled to be installed and become operational in 2011.

• Perform the scheduled and unscheduled maintenance for the non-revenue rail service

vehicle fleet (cranes, flatcars, tampers, ballast regulators, diesel powered snow removal

locomotives, etc.).  Until 2009, this work was completed at a facility at 61st Street on the

Green Line.  However, the 61st Shop was condemned and demolished in 2010.  Now

this work is being performed at Skokie Shops.  A new facility is being designed to be

built at 63rd Street adjacent to the Green Line.  Once the facility is complete, non-

revenue equipment maintenance will be moved from Skokie to the new facility.  The

building is expected to be complete in 2013.

• Snow removal involving 160 miles of ballasted track and rail yards, and inspection/

repair and overhaul of modular deicer units for the rail car revenue fleet.

Within Rail Heavy Maintenance, there is a Rail Production Planning group that supports shop

production.  The group initiates work orders for the rebuild of various components, identifies

required parts that are in short supply, and works with the Warehousing Department to attain

needed materials for production.  The group also processes purchase orders for non-stock parts

through CTA’s check request process.


With the pending arrival of the new 5000’s, plans are in place for changes to various areas

within the Skokie facility.  The largest change includes an expansion of the clean area within the
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electronics department to accommodate the testing and repair of the increased number of

micro-processor based components.  As part of the rail car purchase, Bombardier will be

providing the bench test equipment required for these new components.  A new craft position,

requiring more advanced electronics knowledge than current positions, is in the process of

being created.  The expansion of the electronics area will be offset by a decrease in the area

that rebuilds electro-mechanical devices, so overall Skokie will not have issues accommodating

this change.  Changes will also occur in other areas of the shop, such as the motor line and the

hydraulic pump rebuild area, which will result in the addition of new bench test, processes, and

training from Bombardier.

3.3  Rail Engineering & Technical Services (RETS)

RETS is comprised of 50 supervisory and professional positions. This division is primarily a

technical and quality support group that provides a variety of services to the rest of Rail

Maintenance and other CTA departments.  RETS is comprised of four sections:

Engineering, Technical Services, Quality Improvement, and Training. Their responsibilities

are described below.

3.3.1 Engineering

The Engineering group performs project management of new car acquisitions (including

acquisition of rail borne non-revenue cars), mid-life rail car overhauls, and major rail car system

changes. The staff consists of six engineers, five equipment technicians, and one administrative

position.  Their responsibilities include:

• Development of detailed specifications for the purchase of new rail cars, overhaul of

existing cars by third parties, repair to individual rail cars that have suffered major

damage, and new rail car systems.

• Administration of pre-bid meetings with prospective bidders to ensure

engineering concurrence.

• Review of final design and engineering drawings.

• Review of engineering tests by suppliers and contractors.


• Maintenance of the car history books, which provide details regarding the condition of

cars as delivered from the manufacturer.

• Inspection of vendors’ facilities.


• Performance of first article inspection of new components.

• Performance of in-plant production line inspection of new rail cars, overhaul cars, and

individual cars undergoing major repair.

• Providing engineering information and advice to others within RETS and Rail

Maintenance, and other departments at the CTA such as Law, Public Relations, etc.


• Participation in APTA meetings and Task Forces.

3.3.2 Technical Services

The Technical Services group is responsible for all technical aspects related to the existing rail

car fleet.  This section provides engineering and technical support to Rail Terminal

Maintenance, Rail Heavy Maintenance, and other departments including Purchasing,
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Warehousing, and Quality Assurance. The group consists of one manager and eight (8)

engineers.  Their responsibilities include:


• Create and update maintenance bulletins which are used to supplement the OEM’s
maintenance manuals.  When creating or updating bulletins, APTA Rail Transit Standards
and Recommended Practices are reviewed, adopted, and referenced in the bulletins
as appropriate.   The process required to update maintenance procedures is defined by
General Bulletin RO 14-10A (Appendix IX).  Similar document control procedures exist for the
creation and updating of drawings and specifications.  

Refer to Appendix X - Part A, for a sample of the index of maintenance bulletins.  

• Resolve technical issues with the existing fleet of rail cars. Develop and implement
improvement and modification programs as appropriate. Work with OEM’s and vendors as
necessary to resolve technical issues.

• Provide rail car technical support for the Rail Maintenance department, including providing
guidance/instruction for troubleshooting on unusual or repeat failures. Engineers will also visit
terminals and perform troubleshooting as necessary.

• Provide technical support to Purchasing for the purchase of rail car components including the
development and review of specifications and drawings as necessary, and identification of
alternative sources when difficulties arise with current suppliers. Those difficulties include
suppliers discontinuing parts, going out-of-business, substantially raising prices, and not
providing their product in a timely manner.   Similarly, Technical Services will attempt to find
alternative suppliers for components fabricated or rebuilt at Skokie when in-house costs for
particular components rise substantially.  In those cases, a cost comparison will be conducted.  

• Test rail car parts from alternative suppliers as necessary.

• Respond to the scene of rail car incidents.  Investigate incidents to determine if there was a rail
car defect that may have caused or could have contributed to the incident. Develop corrective
actions based on the findings.

• Assist the Warehouse Department’s Quality Assurance group when there are quality

issues with vendor-provided rail car components.

• Implement campaigns to modify or replace rail car components. The need for these campaigns
may be identified by RETS engineers due to part failure analysis, by Quality Inspectors during
QI audits, by others in RETS and Rail Maintenance while analyzing failure data, or by Rail
Maintenance personnel while performing maintenance activities.

3.3.3 Quality Improvement

The Quality Improvement section is responsible for providing a variety of QC related services.

The group consists of one manager, four quality inspectors, one warranty manager, one

warranty specialist, a manager responsible for data analysis, and a graphic designer.  The

activities involved include:

• Performing spot audits of “A” and “B” level scheduled inspections for compliance.

• Create General Bulletins to define rail maintenance policies. 

Refer to Appendix X - Part B, for a list of those bulletins.


• Monitoring adherence to established policies and procedures.


• Identifying the need for new or additional training.
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• Performance of special surveys or investigations on an as-required basis.

• Identifying needs for maintenance bulletins and instructions.


• Recommending improvements to maintenance operations/procedures.


• Producing reports illustrating Rail Maintenance performance indicators and provide data

and trend analysis for forecasting purposes.

• Performing Maintenance Management Information System (MMIS) data quality audits.

• Producing all maintenance documents issued by Technical Services and

Rail Equipment Engineering.

• Responding to the scene of rail car incidents.  Work with the Technical Services group to

identify all rail car defects on the cars involved in the incidents.  Provide the list to the


Maintenance Manager for correction before the cars are returned to service.

• Developing MMIS end user training manuals.  Training and refresher manuals are

produced for maintenance managers and repairers for each MMIS system upgrade

applied.  System upgrades are performed annually.

• Establishing MMIS end user policies and procedures, which are published in a bulletin

format and detail processes and describe standards for use of the system.

Refer to Appendix X – Part C  MMIS General Bulletin Index


• Performing day-to-day administration in MMIS.

3.3.4 Rail Maintenance Training

The Rail Maintenance Training group is responsible for the development and implementation of

training programs for Rail Maintenance employees.  The group includes one manager, three

training specialists, a clerk, and thirteen instructors.  Their responsibilities include:


• Provide rail maintenance training for new repairmen through the Excel Program. During

the first 42 months of employment, rail car repairers are periodically provided instruction

in the different base classifications of repairer, including: Truck Shop Repairer, Carbody

Inspector, Controls Inspector, and HVAC Repairer. Upon successful completion of a

particular course, the employee becomes certified to choose the associated position

during future job picks. Classes for the various job classifications vary in length,

depending on the course, from two weeks to six weeks. This time includes classroom

instruction followed by on-the-job training.


• Conduct car servicer training.

• Provide training for repairmen to become Technicians, Leaders, and Instructors. After

successful completion of the base classifications, a repairer may choose to request this

training.  It is provided by the CTA as necessary to fill vacant positions.

• Provide other training as necessary, such as: Winter Door Preparation, 2600-Series

Inverter Training, Blue Light Troubleshooting, 600VDC Safety Training, etc. Such

training may be needed for various reasons, including:  changes in certain rail car

components resulting in changes to the maintenance of the system, or through the

identification of rail car defects which can be reduced by better maintenance practices.
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• Update or create new training programs when necessary.

• Provide refresher and remedial training as necessary or as requested by 

Maintenance Managers.

• Coordinate Leader Training courses for the Skokie Shop craftsmen as needed.

Craftsmen that work at Skokie Shops must have 5 years of craft experience before

being hired at the CTA. These employees are provided on-the-job training by

knowledgeable craftsmen.

• Conduct Rail Terminal Shop and Yard Safety classes when employees begin working at

a new facility.

• Maintain database and records regarding training provided to each Rail

Maintenance employee.

The addition of the new 5000-series rail cars requires a substantial amount of training.  As part

of the purchase contract, Bombardier will provide training materials, conduct Train-the-Trainer

courses, and conduct additional courses for repairers and craftsmen covering the various

systems on the Bombardier cars. These classes vary in length from a minimum of 1 day for

familiarization training to ten days for Propulsion training.  The training department will assume

the training responsibility for those classes once the Bombardier obligation has been completed.

Appendix XI details Bombardier’s training obligations.

During Bombardier’s training material development process, the Rail Maintenance Training

group will monitor progress and provide Bombardier with constructive feedback to ensure the

CTA receives accurate and complete information.   Currently, the CTA has several vacant

Instructor positions that we are in the process of filling to enable us to provide training after

Bombardier has completed their obligation.  The CTA will be seeking individuals with experience

providing instruction on technology similar to that on the 5000-series cars.

 3.4  Maintenance Management Information System


The complexity of information, required to maintain CTA’s rail car fleet, is processed through the

Maintenance Management Information System (MMIS) database. This system aids in the

automation and streamlining of administrative processes for vehicle maintenance management,

while improving timelines and accuracy of vehicle maintenance status, cost, availability, and

performance information. Some of the features include:


• Accurate labor and material utilization and costing for all maintenance activities.


• Improved scheduling of all preventive maintenance activities.


• Identification of problem or repeater rail cars.


• Improved utilization of maintenance facilities and labor resources.


• Automated identification and analysis of vehicle or component failure trends.

• Improved rail car component overhaul production through scheduling and monitoring

techniques.
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The MMIS system was implemented in March 2007.  Enhancements to the MMIS software are

continually being developed by the original vendor, as a result of end user feedback, and are

implemented at CTA after rigorous testing to utilize the system to its fullest potential and extract

the greatest benefit of the stored data. The knowledge gained will drive process changes and

procedures to improve performance and reliability.  Appendix XII is a sample Rail Car

Availability Report which is scheduled to run at approximately 6 a.m. and 3 p.m. each week day.

Appendix XIII is a sample Rail Car History report which details all defects and maintenance

activity for a desired car and timeframe.

The MMIS system employs a work order-based approach for managing and reporting on vehicle


maintenance processes. Work orders for all maintenance work, including work performed by

vendors, is created, stored and maintained in the MMIS database. Managers and repairers will

process work orders online in MMIS as work on the vehicles is defined, scheduled, performed,

reviewed, approved and documented.

The most common work flow for defect entry into MMIS is as follows. At the time a defect has

been identified by a rail car operator, supervisor or customer assistant, by means of a fault

indication or failed performance, a call is placed to the control center by phone or radio.  The

controller documents the event for entry into the MMIS system.  The shop managers are aware

of the defect by the appearance of a new work order in MMIS that has been opened by the

control center.  Terminal personnel are also able to open work orders for defects found locally.

When the train reaches the end of the route, the defective unit is removed from service by a

switchman.  The defective unit is brought into the rail terminal for investigation and repair.  Each

employee assigned to the repair of the defective unit jobs onto the work order, and orders any

needed materials for repair of the defective rail car through MMIS.  All cost of labor and

materials are applied to the defective car through the work order.  Each work order contains

details about the labor utilized, corrective actions taken and any material replaced.  Final review

and closure of the work orders are performed by terminal supervisory personnel.


3.5 Support Functions


3.5.1 Facilities Maintenance

The Facilities Maintenance group within the Chief Infrastructure Officer’s staff performs the

maintenance on the Rail Maintenance Department’s shops and equipment, such as: electrical

distribution networks and lighting, plumbing, ventilation and air handling, pneumatic and fluid

distribution systems, lifting devices and hoist or cranes, and electronic communication system

networks.  When Rail Maintenance Managers identify issues within their facility, they will create

a work order to request Facility Maintenance’s assistance.  In addition, when new facilities are

being designed, or major changes to existing facilities are being considered, the appropriate

Rail Maintenance personnel are involved to ensure Rail Maintenance’s needs are properly

addressed.

3.5.2 Warehousing and Purchasing

An adequate supply of maintenance material is also required for the successful operation of the

maintenance plan.  The Warehousing and Purchasing groups under the Chief Administrative
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Officer perform this function.  Storerooms are located at each Rail Maintenance facility, and the

storerooms are staffed during the majority of shop working hours to ensure rail car parts can be

provided in a timely manner.  The storerooms are in turn supplied by a single warehouse at 901

W. Division in Chicago.  Rail Maintenance identifies the need for ongoing contracts for the

purchase of materials, and works with the Purchasing group to create those contracts which are

typically two to three years in length.
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 Section 4.0 The Rail Maintenance Scope

The basic premise of the Rail Car Maintenance Plan is that certain maintenance actions must

be performed on CTA’s rail cars at certain intervals. If these maintenance actions are not

performed on a scheduled, prescribed basis, then they will ultimately be performed on an as-fail

basis.  Deferring maintenance recommended by the manufacturer and experienced-based

prescribed schedules will result in car deterioration, unreliability and eventually a reduction in

service life.


4.1 Scheduled Maintenance Program


Based on total dollar value of labor and materials, the CTA currently expends 42% for


preventive maintenance and 58% unscheduled maintenance. The overall goal of the

maintenance plan is to continue to shift Rail Maintenance activities to a predominantly

scheduled maintenance program. One of the basic goals of the Rail Car Maintenance Plan is to

improve rail car reliability, with continued support we expect to incrementally increase the

current scheduled percentage.  The goal of this plan is to reach a 50/50 split between the

scheduled/unscheduled within five years.  This goal will be accomplished through continued

refinements and support of a Multi-Level Scheduled Maintenance Program.  The program

currently identifies four levels of rail car maintenance activities to be performed at specific

intervals. These levels have been named Levels “A”, “B”, “C”, and “D” maintenance activities.


· Level “A” – Routine Periodic Inspection

· Level “B” – Annual Inspection


· Level “C” – Quarter Life Rehab

· Level “D” – Mid Life Rehab

These levels are explained below, and more detailed information regarding their scopes is

provided in Appendix XIV.

4.1.1  Level “A” Periodic Inspection

The Level “A” activity is comprised of a routine inspection performed on a periodic basis

throughout the year. Level “A” Periodic Inspections are conducted based on rail car series and

route specific mileage. A maximum time limit of 90 days between inspections is imposed

irrespective of mileage or other factors to capture vehicles out of service for extended periods

as a safety measure. Routine maintenance of the equipment is performed in accordance with

OEM maintenance manuals which have been supplemented with CTA maintenance bulletins

created by the Technical Services group.  These bulletins are the result of knowledge gained by

the CTA over the course of the rail cars’ lives.

This level inspection is currently being performed at eight (8) Rail Terminal Locations.

Approximately thirty (30) Level “A” Periodic Inspections are completed each weekday, which

relates to approximately 5950 Level “A” Inspections performed each year. The current fleet

average number of miles between each of these inspections in 2009 was 9465 miles.  Mileage

targets vary based on rail car series and route, with an established goal of the target +/- 10%.



Chicago Transit Authority Rail Car Maintenance Plan

November 2010 Page 32

On average, six periodic inspections were performed on each car in 2009.  With cars assigned

to specific routes, actual route averages will vary somewhat from the fleet averages.

The Level “A” Inspection is constantly being evaluated as to impact and effectiveness. Some of

the goals or benefits sought in this process are:


• Minimizing the impact to peak period revenue service as a result of the process itself,

and pre-inspection procedures such as motor blowing and cleaning.


• Appropriate allocation of staffing and work distribution within the inspection process.


• The tailoring of maintenance actions and activities of the processes to increase

reliability and minimize in service failures between Level “A” Inspections.

• Analyzing components and consumables used during the process to seek cost

reductions through improved components and processes.


• Improving fleet reliability by improving the quality of the work performed by the

inspection crews.

4.1.2  Level “B” Annual Inspection

Car manufacturers and component suppliers have detailed procedures as to how to maintain

their equipment not only periodically but also annually.   These annual inspection procedures,

which include requirements for lubrication, testing, and adjustment, have been incorporated into

the Level “B” Annual Inspection. Some procedures which CTA has developed in-house over the

years as a result of operational experience have also been included in this inspection.  Some

unit change out activity may occur during this maintenance activity.

The Level “B” inspection was first implemented at CTA in 1995 on the Orange and Brown Lines

as a result of the introduction of the 3200 Series equipment and a firm management

commitment to the Rail Car Maintenance Plan. Since 1995, this inspection program has been

rolled out to all routes and all series of equipment. All revenue cars are now being given an

annual Level “B” inspection during the calendar year, interspersed between Level “A”

inspections.   The Level “B” inspection is more comprehensive, including all items from the

Level “A” inspection plus additional items.  During this process, the trucks are removed to allow

a more thorough inspection of the trucks and the king pin areas of the car body.

4.1.3  Level “C” Quarter-life Overhaul

The Level “C” activity is an overhaul effort designed to be performed on each rail car at

approximately 6 to 7 year intervals. This maintenance activity includes major component rebuild

and needed repairs to the car body. This work is performed at CTA’s Skokie Shop utilizing

Capital funds.  Typically, 75 to 100 cars will be completed annually when these programs are

in progress.  This level consists of heavy inspection and maintenance on the car and its

systems, involving unit replacements and intensive tests and adjustments of various systems

and components on the car.  The scope of the overhaul program is defined to best address the

needs of the cars to be overhauled based on the amount of capital funds available.  Quarter-life

overhauls typically include a complete overhaul of the trucks, including rebuild of the traction

motors, wheel assemblies, and friction brakes.  In addition, other systems are either overhauled,

inspected, or repaired as appropriate.
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In late 2008, the “C” Level overhaul of the 2600 Series cars began.  This program includes

overhaul of the trucks, doors, and control groups.  A list of the scope of work of this project is

provided in Appendix XIV.  This program will be performed on 300 of the 2600’s, and is

expected to be complete in the Spring of 2012.  At this time, funding is not available to complete

the other 296 cars in the series.  The CTA is attempting to secure funding for the purchase of

300 additional cars from Bombardier by exercising the options available in the purchase

contract.  If this is accomplished, approximately 250 to 300 of the 2600-series rail cars will be

replaced by these additional 5000’s.  If the CTA is unable to exercise the options, then we will

seek funding to perform a “C” Level overhaul on the remaining 296 cars.


The concept of this scheduled maintenance program effort is to address the significant

maintenance needs of a specific series of cars to ensure continued reliability for another 6 to 7

years, at which time the cars will either be given another overhaul (either Level “C” or Level “D”)

or retired.

Between 2005 and 2008, the 2200 Series and the 2400 Series cars were given a reduced

scope “C” level overhaul.   The 2200 Series overhaul program included overhaul of the trucks,

doors, and control groups.  The 2400 Series overhaul program included a heavy inspection of

the trucks, overhaul of the cam group portion of the control group, and overhaul of the doors.

The intent of the overhaul program was to ensure reliable operation until they could be replaced

by the new 5000 Series cars, at that time scheduled to begin in 2010.

4.1.4  Level “D” Mid-Life Overhaul

The Level “D” activity is designed to be performed as a 12 to 14 year Mid Life Rehabilitation and

could also be done as a life extending rehabilitation when the cars are 12 to 14 years out of a

previous mid-life overhaul.  At this time a majority of components and subsystems have

exceeded their designed life and have become prone to in-service failures. In addition, newer

technology and demographic considerations or environmental factors have rendered some

systems obsolete or less reliable. Therefore, the Level “D” maintenance activity is a major rail

car rebuild program that includes major component rebuild or replacement and complete car

body refurbishment.  At this time, components or systems may be replaced by more

technologically advanced ones as appropriate.  The finished product returns the rail car to close

to new car condition. This work is typically performed by an outside rail car rebuilder. This effort

is also funded through the Capital Program.

The use of a Level “D” program at the “classic” 25-year end of car life could extend a rail car life

to at least 38 years when augmented with an appropriately timed Level “C” overhaul.

Technological improvements, car structural problems, sociological demands, or other

considerations may result in a decision that performing a life extending rehabilitation on a

particular series of cars is not desirable.  In these cases, the cars would be replaced by new

cars or given a “C” Level overhaul to ensure reliable operation until they could be replaced.  A


life extending “D” Level Rehab could occur on future car series, because the newer stainless steel


bodied cars are expected to last longer than 25 years. Lack of adequate funding to enable car


replacement at 25 year intervals may dictate this course of action. 
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The 2600 Series rail cars (597 cars) were overhauled by Alstom at their New York facility

between 1998 and 2002.  This program required a float of 42 cars, and approximately 14 cars

per month were returned to service between 1999 and 2002.   The scope of this work included

the replacement of the motor-alternators with inverters, installation of the highly reliable 3200-

style CCM (Computer Controlled Magnetic) propulsion control system, replacement of the

HVAC system, and rebuild or replacement of the other major systems

The 3200 Series rail cars (257 cars) are scheduled for a “D” level overhaul.  This program is

expected to begin returning equipment in 2014.  The scope of work includes replacement of DC

propulsion cam groups, hydraulic pump units, air conditioning units, communication equipment,

and installation of a video surveillance system, a LED destination sign system and an event

recorder.  In order to conduct this overhaul in a timely and cost effective manner it was decided

to stay with DC propulsion system for three reasons: conversion to AC propulsion would require

major redesign of the trucks, conversion to AC propulsion would require extensive EMI testing,

and conversion to AC propulsion would substantially raise the cost of a rebuilt rail car.

4.2 Evolution of the Multi-level Rail Maintenance Program


CTA’s rail car maintenance program has evolved over time.  CTA Rail Maintenance developed

its multi-stage scheduled maintenance proposal in 1983 that involved four (4) levels of

scheduled maintenance activities.  Prior to that, periodic inspections were the primary

scheduled maintenance practice.  In early 1993 the Howard shop reconstruction project began

and was expanded to achieve the required shop capability for performing an Annual Inspection.

Prior to the completion of the Howard shop project the “B” level program was implemented on

the Brown and Orange Lines in 1995.  That program start-up coincided with delivery of the 3200

series rail cars.   A summer maintenance pick was held and all routes instituted the Annual

Inspection Process.  In 1996 the Red/Purple/Yellow Line instituted the first inspection line solely

dedicated to the Annual Inspection Process.  The targets for the Level “A” and “B”  inspections

have been adjusted through the years based on CTA’s experience in maintaining the cars and

the actual performance of the rail cars.  The targets for the Level “C” and “D” overhaul have

remained consistent, although the actual timing of overhaul of a series of rail car has varied

based on actual rail car performance and availability of capital funds.

Through experience, CTA has determined that although a general “blue-print” of specific items

for replacement at each level is necessary (refer to Appendix XV), the specific requirements for

each car series will be different. Therefore, each car series must be independently evaluated

and the specific activities to be performed integrated into the multi-level framework.

Each rail car will continue to receive the services of the Level “A”, “B”, “C”, and “D” maintenance

activities until its proposed planned replacement at approximately 25 years.  If it is desired to

extend the life of a series of cars, then the Level “A” and “B” inspections will continue, and

versions of a Level “C” and/or “D” overhaul will be performed as appropriate.  The decision to

retain rail cars involves many factors including rail car needs, rail car performance, availability of

operating and/or capital funds, etc. The chart in Figure 1 illustrates the maintenance actions to

be performed on a typical rail car during its lifetime.
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Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25


Level "A" IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII IIIII


Periodic


Level "B" B B B B B B B B B B B B B B B B B B B B B B


Annual


Level "C" C C


Overhaul


Level "D" D


Mid Life 

25 Year Rail Car Life Span


Figure 1 - Multi-Level Scheduled Maintenance Program


In 1990, a rail car traveled on average 1,220 miles between a reported defect. Through the

initial implementation and support of CTA’s Rail Car Maintenance Plan, a rail car in 2009

averaged over 4,200 miles between reported defects.

It continues to be the overall goal of the Rail Car Maintenance Plan to further shift Rail

Maintenance away from as-fail maintenance activities to scheduled maintenance activities. This

shift will continue to be effected as quickly as possible, constrained only by the availability of

adequate resources – manpower, material, facilities, and capital funding. With the proper

support, Rail Maintenance staff can and will progress further away from as-fail activities.


We expect that the multi-level plan will continue to evolve over time, particularly with the

addition of the 5000-series and retirement of the 2200 and 2400-series cars.  However, we will

need to monitor the performance of the 5000’s before making substantial changes to the plan.


The method by which the goal of increasing the level of scheduled maintenance activities will be


accomplished is through the continuation and expansion of its Multi-Level Scheduled

Maintenance Program (SMP).  This concept is not new to the CTA or the industry in general, it

has however at times been reduced in scope or discontinued due to resource constraints. The

Plan requires a steady continued commitment both philosophic and financial to move forward.

4.3  Campaigns


Focused maintenance is conducted at certain times of the year depending on the season.

Examples include a Winter Door Preparation Inspection performed in the fall, and Pre-Season

and Mid-Season HVAC Inspections performed in the spring and summer.  These added

inspections are typically performed while the rail car unit is shopped for a periodic or annual

inspection.  For this work, a campaign within MMIS is created, resulting in work orders being

created for all affected cars within the fleet, or a particular series.


In addition, rail car component change-out programs are periodically implemented as

necessary.  If a more reliable and cost-effective component is identified to replace an existing

rail car part, we may perform a change-out of the part on all cars in the affected rail car series.

Similarly, a campaign may be conducted when it is identified that a certain component is
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reaching the end of its life and failing with an increased frequency.  Programs have been

completed in the past to replace HVAC units, to replace motor-alternators with invertors, to

replace brake calipers, etc.  The CTA is in the midst of conducting a campaign to replace

electronic boards within the no-motion system.  The boards are being replaced with upgraded

ones that will be less prone to failure.  As another example, currently we are seeing an increase

in resistor failures that may result in a multi-year campaign to rebuild the resistor banks.

4.4  Unscheduled Work


Unscheduled maintenance includes the repair of defects that occur during revenue service and

reported by the operator, defects discovered by repairers while conducting yard inspections and

defects observed and reported by supervisors who notify the Control Center. It should be noted


that a yard inspections are performed in the various rail yards on a daily basis.  Each car that has


been stored in the rail yard is given a visual inspection.  Even though this is not included in the


Level “A”,”B”,”C”, and “D” maintenance plan it provides an additional opportunity to identify


needed repairs. Defects occurring in revenue service are logged into the Maintenance

Management Information System (MMIS) computer system by the Rail Controllers at the

Control Center, which creates a work order against the car.  Maintenance managers monitor the

MMIS system and assign work accordingly to maintain appropriate levels of rail cars ready for

revenue service.

A problem or defect may involve a single car or multiple cars within a consist. If multiple cars are

involved, then a work order may be logged against each car in the consist. Maintenance

managers have the ability to schedule work, assign individuals to do the work, and track the

performance of the vehicles, the terminal, and individuals.

All maintenance action/work performed on a rail car is entered in to the Maintenance

Management Information System. The specific actions taken during the repair or cleaning of rail

cars are documented by the repairers or servicers and reviewed by managers prior to closing


and approving each work order. This process builds a history of work performed on each rail car

for the purpose of documentation, tracking, and analysis. Numerous system reports are

available to the managers and repairers to aid in the analysis of the system entered data.

Samples are provided in Appendix IX.

When one car fails, at least two, and as many as eight cars, may be affected, and might require

all of them being temporarily removed from service. Generally speaking, a train cannot be

parked along side of the road waiting for help to correct its problem. It must be moved out of the

way in order to keep revenue service behind the defective train moving. These procedures can

include sidetracking the defective cars until after the rush period, or involve supervisors

assisting the operator in moving the consist. The defective rail car or cars are taken to a

maintenance terminal on that route, usually the closest, for repair.

 4.6  Maintenance of the Rail Service Vehicle Fleet


The non-revenue rail equipment fleet (tampers, flat cars, etc.) are currently maintained at Skokie

Shops.  When the vehicles are in use, they are inspected every 90 days or less.  The


maintenance work performed on these cars is input into MMIS in the same manner as the
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revenue rail car fleet.  Many of the parts for these cars are fairly unique and in some cases hard

to locate.  As a result, in some cases replacement parts are fabricated at Skokie Shops.  When

the rail cars become too difficult and cost prohibitive to maintain, capital funding is sought to

replace them.

4.7  Performance Measures


A variety of performance indicators have been established in order to gauge the operation of rail

equipment.  Some of these indicators have been fully described in Section 1.2 of the

Introduction (Goals).   One of those goals is reliability as measured by the Mean Miles Between

Reported Defects (MMBRD).   Appendix XVI is an example of the detailed Reliability

performance of the fleet for the month of March, 2010.  Appendix XVII shows overall MMBRD

performance versus the goal from 2007 through 2010 YTD.  Another of the goals described in

Section 1.2 is availability, for which there is an Equipment Availability report that is produced

before each rush period (see Appendix XII for an example).

The monthly Average Defect Report provides detailed failure information by rail car series and

type of failure.  This report is used to help identify problem areas that need to be addressed via

a variety of methods, such as: creating a campaign to replace a component that is reaching the

end of its useful life, through training of employees, through an engineering analysis, etc.  An

example of this report is provided in Appendix XVIII.

If a rail car has two or more failures of the same type within a 30-day period, the car is classified

as a Repeater.   Appendix XIX is a sample Rail Repeater report.  Maintenance Management

personnel use this report to identify problem cars.  They will then have these cars held for a

more thorough investigation to determine the root cause of the repeat failures.  Heavy repeaters

may require assistance from Skokie Shop and/or Technical Service personnel.

Performance indicators have also been established for the cleanliness of rail cars.  Three

examples of those indicators are: the PM Averages report which provides the average days

between major cleaning (Appendix XX), the Execution by Clean Type report which gauges the

performance of the individual servicers (Appendix XXI), and the Manager Scorecard Usage

report which shows the number of audits performed by supervisory personnel (Appendix XXII).

The reports mentioned above, as well as others, are used daily and/or monthly and are

generated from the data contained in the Maintenance Management Information System.  They

are not only used to gauge performance of rail vehicles but become a useful tool when

forecasting plans for campaigns or developing the work scope of a level “C” or “D” program.
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Section 5.0 - Rail Car Maintenance Costs

This section examines funding, resource, and support requirements essential for an effective

Rail Car Maintenance Plan. To support the Maintenance Plan, various resources other than

direct funding must also be provided, most of which ultimately affect either the operating and/or

capital budgets, however the benefits are great with the return on investment coming in terms of

increased reliability, customer satisfaction, and reduced operating costs.


 If the necessary “ancillary” resource requirements are not met, then the maintenance plan

cannot remain fully implemented as designed. Only through full and complete implementation

will the CTA be able to provide the best possible maintenance effort.

5.1 Rail Car Maintenance Funding Requirements


New car purchases, overhaul programs (Level “C” and “D”), and major rail car component

replacements are funded via capital funds. These funds come from a variety of sources,

including the Regional Transit Authority, the State of Illinois, and the Federal Government.  The

rest of the maintenance functions (Level “A” and “B” inspections, unscheduled work, etc.) are

performed as operating expenses. Funding for operating expenses is provided by fare box

revenues and Chicago-area sales tax revenue.  Sizeable funding reductions typically result in

service reductions and corresponding reductions in required maintenance.  Similarly, if a

substantial amount of new service is added, this will require additional funding for operations

and for maintenance costs.  With the maturation of the MMIS system, we are able to capture

more accurate information regarding rail car maintenance costs at an individual rail car level.

Figure 2 below details scheduled and unscheduled costs by series.

2009 Maintenance Cost Data


  
Scheduled

Maintenance Cost
Unscheduled

Maintenance Cost
Total Cost Annual Mileage


Cost Per
Mile


          

2200 $4,042,396 $6,889,942 $10,932,338 7475868 $1.46


          

2400 $5,110,116 $6,439,032 $11,549,148 9183980 $1.26


          

2600 $16,483,376 $28,080,247 $44,563,623 40559220 $1.10


          

3200 $6,604,105 $5,803,993 $12,408,098 11815700 $1.05


          

System Total $32,239,993 $47,213,214 $79,453,207 69,034,768 $1.22


* 2009 Maintenance Cost data generated from the MMIS system   
** Labor portion of Maintenance Cost based on fully loaded rate of $89.73 per hour  

Figure 2 – 2009 Maintenance Cost Data by Car Series




Chicago Transit Authority Rail Car Maintenance Plan

November 2010 Page 39

Costs for the various levels of maintenance are provided below.  In developing a meaningful

perspective of the cost of the Rail Car Maintenance Plan, the costs of individual components

was determined and analyzed. This analysis was based upon past experience, recent program

costs, and estimates of anticipated costs based upon the scope of work involved at each level of

the program.

Level “A” – Routine Inspection Costs


The Level “A” Inspection labor costs, including management supervision, are approximately

$1275 per car for each inspection. Material costs vary with car series dependent upon series

age and elapsed time from last overhaul or mid-life rehab. Cost of the material required can vary

greatly between the series of rail cars, in some cases as little as $550 per inspection up to

$1500 per vehicle overdue for a major rehab. The cost for an “A” Level Inspection is borne by

the operating budget and is included in existing budgets. There is generally no need for any

unusual or unplanned increases to this expenditure. However, as fleet size increases, average

vehicle age increases, or scheduled mileage increases it may become necessary to adjust the

total amount of inspections performed or re-evaluate the cost per inspection in an attempt to

constrain average car mileage (rising due to increased revenue service), regulate the

frequency of inspection intervals, or to capture/control actual material costs.

Additional inspections may require manpower allocation adjustments, and shifting labor

expenditures from reactive maintenance efforts to those of a preventative nature. Although the


SMP labor costs may rise within the operating budget, the total labor cost is not expected to

increase. This is due to on-time preventive maintenance reducing in-service reactive

maintenance needs and associated expenditures.

Level “B” – Annual Inspection Costs


As with the Level “A” Inspection, the Annual Inspection costs are borne by the operating budget.

Included within this cost is approximately $2550 in labor (twice that of a Level “A” effort) due to

the more intensive inspection process. Material costs are roughly $2,000, to bring the total cost

of an Annual Inspection to $4,550 per car per year. This number is unlikely to change except for

fleet size increases and the normal labor rate adjustments. The additional material costs are

primarily for components replaced on a yearly basis and small retrofit campaigns and programs.

Level “C” – Quarter Life Rehab Costs


A full Level “C” Program costs approximately $ 330,000 per car.  This cost is based upon an

estimation of the individual line item costs of the “standard” Level “C” Program. The actual cost

will vary by car series as specific Level “C” Programs are developed. The cost of the 2600

quarter-life overhaul being conducted currently at Skokie is budgeted at approximately

$188,000.  In general, costs may rise if a shortfall in funding delays or impedes the timely

implementation of a “standard” Level “C” Program.  Delays may require components to be

addressed prior to a Level “C” Program in a campaigned ad-hoc change-out program at a

greater total cost. The scope of work may have to expand on a delayed “C” Level Program to

incorporate items found to have deteriorated with consequential damage as a result of the

delay.
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Due to the nature and magnitude of work to be performed in a Level “C” Program, this activity

can be Capital funded. Funds from the RTA and other funding bodies are requested to cover the

cost of these programs.

Level “D” -- Midlife Rehab Costs


The 3200 Series cars are the next cars scheduled for a Level “D” Program in 2011 at an

estimated cost of $1.1M per car. This anticipated cost includes upgrades to HVAC, Propulsion,

Doors, and Power Supply Systems in addition to normal refurbishing of other systems. Again,

this cost will vary, depending upon the specific scope of work to be performed.

This level of work is fully Capital eligible from both local and federal sources.
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Appendix I. CTA Rail System Map
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Appendix II. Car Layout Diagrams


2201-2352 

REBUILT BY NEW YORK RAIL CAR IN 1990-1992. 

2401-2600 

t[JI1g~o~ouooj~~ 
'00 00 00 00 

f: :~&fu: =~~}C8: :~~~: :;J 

REHABBED BY SKOKIE SHOP 1987-19~. 
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2601-3200 
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3201 -3457 
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 5000 Series Rail Car


SERIES BUILDER YEAR LENGTH WIDTH


HEIGHT


(ROOF) SEATS


5003-

5012

BOMBARDIER 2010 48′-0″ 9′-4″ 12′-0″

38 PER


CAR


A&B


CARS ARE PERMANENTLY COUPLED IN CONSECUTIVE NUMBERED PAIRS.
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Appendix III. Rail Car Assignment


Route 

Total


Assigned


2201-2256 56

2259-2288 30 2967-2976 10

2293-2306 14 2979-3030 52

2309-2314 6 3033-3156 124

2317-2328 12

2331-2340 10

2343-2352 10


3157-3200 44


2601-2700 100

2703-2720 18

2723-2790 68

2791-2856* 2

2793-2854 62

2857-2890 34

2901-2954 54


2401-2410 10 2955-2966 12

2545-2578 34


 2581-2600 20 

2891-2892 2

2897-2900 4 

3303-3320 18

3321-3326 $ 6

3327-3440 114

3441-3456 ** 16

3457-3458 * 2


3201-3302 102 5003-5012 10


2411-2446 36

2449-2468 20

2469-2504 * 2

2471-2480 10

2483-2502 20

2505-2516 12

2519-2530 12

2531-2482 * 2

2533-2544 12


Sub Total 138 190 586 258 10 1182


2291-2292 2 2470 1 2701-2702 2

2329-2330 2 2503 1 2721-2722 2


2579-2580 2 2893-2896 4

2977-2978 2


*   Permanent Mismates: 2469-2504, 2531-2482, 2791-2856 & 3457-3458 (3458 renumbered from 3032).

**   Cars with Roof Boards.

$   Cars modified to be MAX CAPACITY cars.


Yellow 

Blue 

Pink 

Red 

Purple 

142 

Brown 

Orange 

Green 

TOTAL 10


Long


Term Hold


1200
258 

4 4 10


194 596


126


102 10


64 12


6


76


156


156


112


6


126


18


338


338


2600 Series 3200 Series 

324


44

44


Rail Car Assignment


24-Oct-10


5000 Series


138 186


2200 Series 2400 Series
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Appendix IV. Rail Fleet Capital Program


RAIL FLEET CAPITAL PROGRAM


Car Series & Quantity 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020


2600 Series (596) C-86 C-96 C-96 C-22 C-110 C-134 C-90


3200 Series (258) D-100 D-134 D-24


Base + Opt 1 5000 Series (406) 10 0 70 134 134 58 C-96 C-96 C-96


Option 2 5000 Series (216) 76 134 6


Option 3 5000 Series (84) 84


Number of Cars


"C" = C-Level Quarter-life Overhaul (In house) 86 96 96 22 110 134 186 96 96

"D" - 1/2 Life Overhaul (Off Site) 100 134 24

"N" - New Cars (min 25 Year Life) 10 70 134 134 134 134 90


Peak Vehicle Requirement 956 956 982 982 1020 1020 1068 1068 1092 1092 1112 1112

Total required spares
 166 176 176 216 206 206 214 230 192 208 196 196

Required Fleet Size
 1122 1132 1158 1198 1226 1226 1282 1298 1284 1300 1308 1308

Available Cars (before retirements)
 1200 1200 1270 1292 1332 1360 1360 1372 1308 1308 1308 1308

Retire 2200 & 2400
 112 94 106 24

Retire 2600
 110 78 64 0 0 0 0

Note: numbers calculated as of the end of the year.


New car delivery assumed to be approx 11 per 30 days


Average age of fleet 25 26 26 23 21 18 16 15 15 16 17 18


2009 cars required to meet service 98% of days 158

Less overhaul float 16

2009 cars less ovhl float - 98% of days 142


% of PVR 14.9% basis for future year projections to meet service 98% of days (excludes overhaul float)


Cars to meet service 98% of days (excluding ovhl float) 142 142 145.86 145.86 151.51 151.51 158.64 158.64 162.2 162.2 165.17 165.17

Round to even car count 142 142 146 146 152 152 160 160 162 162 166 166

Overhaul program float 16 16 16 56 40 40 40 56 16 32 16 16

Engineering Tests Allowance 4 4 4 4 4 4 4 4 4 4 4 4

Long-term Holds 4 14 10 10 10 10 10 10 10 10 10 10

Total required spares 166 176 176 216 206 206 214 230 192 208 196 196


Total fleet demand 1122 1132 1158 1198 1226 1226 1282 1298 1284 1300 1308 1308


Spare ratio 17% 18% 18% 22% 20% 20% 20% 22% 18% 19% 18% 18%


Revised 12/2010: added Engineering Tests Allowance and Long-term Holds in Total required spares calculation 
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Appendix VII. Rail Shop Yard Space


Shop Route 
Inside Track

Space

Pit Space Lift Track Space 

Inspection

Hours


# Insp Cars

Assigned


Inspections

Performed

Cleaning Performed Yard Space


Linden Shop Purple 4 Cars 4 Cars None None 0 Cars None 
General Cleans, Yard Sweeping,

Platform Servicing

80 Cars


Howard Shop 

Red/

Yellow/


Purple


26 Cars 20 Cars 6 Position Jack Track 
06:00 ‐ 14:30

14:00 ‐ 22:30

198 Cars A & B Inspection 

General Cleans, Yard Sweeping,

Ext Car Wash

274 Cars


98th Shop Red 8 Cars 4 Cars 4 Position Jack Track 06:00‐14:30 216 Cars A Inspection 
General Cleans, Yard Sweeping,

Platform Servicing

234 Cars


Kimball Shop Brown 20 Cars 6 Cars 2 Position Jack Track 09:00 ‐ 17:30 156 Cars A & B Inspection 

General Cleans, Yard Sweeping,

Platform Servicing, Ext Car 

Wash


136 Cars


54th Shop Pink 14 Cars 8 Cars 2 Position Jack Track 09:00 ‐ 17:30 44 Cars A & B Inspection 

General Cleans, Yard Sweeping,

Platform Servicing, Ext Car 

Wash


100 Cars


Harlem Shop Green 12 Cars 6 Cars 6 Position Jack Track 09:00 ‐ 17:30 126 Cars A & B Inspection 

General Cleans, Yard Sweeping,

Platform Servicing, Ext Car 

Wash


130 Cars


Racine Shop Green 4 Cars 16 Cars None None 0 Cars None General Cleans, Yard Sweeping 144 Cars


Midway Shop Orange 20 Cars 16 Cars 4 Position Jack Track 09:00 ‐ 17:30 112 Cars A & B Inspection 

General Cleans, Yard Sweeping,

Platform Servicing, Ext Car 

Wash


192 Cars


Rosemont Shop Blue 20 Cars 16 Cars 4 Position Jack Track 
05:00 ‐ 13:30

09:00 ‐ 17:30

216 Cars A & B Inspection 

General Cleans, Yard Sweeping,

Platform Servicing, Ext Car 

Wash


260 Cars


Desplaines Shop Blue 14 Cars 12 Cars 2 Position Jack Track 05:00 ‐ 13:30 108 Cars A & B Inspection 
General Cleans, Yard Sweeping,

Ext Car Wash

122 Cars


Skokie Shop 38 Cars 8 Cars 8 Position Jack Track None 0 Cars Heavy Repairs None 78 Cars


63rd ‐ Post Construction Green 16 Cars 12 Cars Portable Jacks N/A Non‐Revenue Non‐Revenue N/A 84 Cars


1182 Cars 1834 Cars 
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Appendix VIII. CTA Rail Maintenance Shops and Storage Yards
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Appendix IX. General Bulletin RO 14-10A


I Bulletin II RO 14-10A 

Rail Operations 
I Effective Immediately 

Copies To: Rail Operations 
Rail Vehicle Maintenance 

General Bulletin I Supersedes: RO 14-10 

SUBJECT: Process to create or change Rail Car 
Maintenance Procedures 

Note: Rail Car Maintenance should be performed per existing Maintenance Manuals, approved 
Bulletins, and approved RAIL Letters. 

If an individual is interested in submitting a suggestion regarding improving maintenance procedures, 
that suggestion should be submitted via email to the Manager of Rail Technical Services. The email 
should contain as much information as possible regarding the suggested process, the need, the 
benefits, and it should reference pertinent pages of the any affected maintenance manual or bulletin. 

The process for developing a new rail maintenance bulletin. or updating an 
existing bulletin. is as follows: 

1. The need for the new bulletin or bulletin update is identified; Rail Engineering and Technical 
Services Personnel and/or Rail Maintenance Training Specialists draft initial bulletin for review. 

I 

I 

I 

2. A draft version of the bulletin is circulated via email by the Manager of Technical Services for review 
and comments by all affected departments (i.e., Rail Engineering and Technical Services, Safety, 
Rail Maintenance, and Rail Maintenance Training). Comments are reviewed by the Manager of 
Technical Services for possible inclusion into the Rail Maintenance Bulletin under review. 

3. The draft is finalized. The document is submitted to the Manager of Rail Technical Services, the 
General Manager Rail Engineering & Technical Services, and the Director of Rai l Maintenance 
for signatures. 

4. Once approved, the signed bulletin, in pdf format, is sent via email by the Manager of Rail Technical 
Services to: the Chief Operating Officer, Vice President of Rail Operations, Director of Rail 
Maintenance, General Managers of Rail Maintenance, General Managers of Rail Transportation, 
Vice President of Safety, General Manager of Safety, Rail Manager ll 's, Rail Maintenance 
Managers, Skokie Foreman, Rail Maintenance Training Manager II , Rail Maintenance Training 
Specialists, and Rail Maintenance Instructors. The original copy of the signed bulletin is retained on­
file by the Manager of Rail Technical Services. 

Continued on next page. 
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Page 2 of 2 I Bulletin IIRO 14-10A 

5. The pdf-version of the bulletin is uploaded onto the Illustrated Parts Catalog (I PC) system by the 
IPC administrator. Similarly, the bulletin is loaded on elink by the elink administrator. 

6. Notification of the new or revised bulletin is made in the Rail Memo area of the MMIS system, which 
provides notification to all Rail Maintenance personnel before they log onto the MMIS system. 

7. If there are significant changes relative to the bulletin, Rail Maintenance Training Instructors will 
provide training to the affected employees. The employees to be trained are determined by the 
Rail Maintenance Manager ll 's. This formal training may include demonstrations and/or on-the-job 
practice/qualification. All trained maintenance workers sign the Document Receipt Form. 

8. Document Receipt Forms are returned to the Rail Maintenance Training center for review and 
verification of accuracy and completeness. Employee Training Records are updated and filed. 

Revison A: 

This document was revised to more accurately reflect the approval and notification process for 
maintenance procedure changes. (CNH 11/2010) 

Chris Hegarty 
General Manager, Rail 
Engineering & Technical Services 

Issued: 10/26/1 0 revised 

David Kowalski 
Director of Rail Maintenance 
Rail Operations 

Originated by: Chris Hegarty, General Manager, Rail Engineering & Technical Services 
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Appendix X. Part A Door Bulletin Index


Appendix X - Part A 

Orginat ed 

Bulletin No Section Status Title Rail Mod 2200 2400 2600 3200 sooo Mise Area/Org System Annual Periodic Trob/Repr 0\/er/ Rebuild Mise By 

Sensitive Edge or Cable replacement on door 
2411, 2432, and 

8·066 Doors Draft panels equipped with tape style sensitive N/A X X X 
Terminals 

Sensitive Edge X X SK 

edges 
8-062 Doors Signed Door Operator Grease Inspection N/A X X X Terminals N/A X JLS 

INSPECTION OF THE MECHANICAL LOCK·OUT 
N/A 

Side Door 
N/A 8-061 Doors Signed 

PINS OF THE 2200 BIFOLDING DOOR PANELS 
X Terminals 

loe:ks 
X X 

8-060 Doors Draft 
Installation of Tape Switch Sensitive Edge and 

N/A X X X 
2411, 2432, and 

Sensitive Edge X X SK 
Cables. Terminals 

8-057 Doors Signed Side Door Winter Preparation N/A X X X Terminals Side Doot"S X GM 
8-055 Doors Si ned No-Motion Card Identification N/A X X X X All No-Motion X CA 

8-0S4 Doors Signed 
2200 NO-MOTION SPEED SENSOR 

N/A 
ADJUSTMENT 

X All No-Motion X CB 

Side Door 

8-041 Doors Signed Side Door Panel Adjustment Procedu~e N/A X All Panel X RVP 
Assembly 

Side Door Trac,k Hanger Assembly Ct\ange·· 
Side Door 

8·040 Doors Signed N/A X X All Hanger X X RVP 
Out and Overhaul Procedure 

Assembly 

8-039 Doors Signed 
SIDE DOOR OPERATOR MOTOR & GEAR 

N/A 419,424 
Motor &Gear 

CA 
HOUSING OVERHAUL PROCEDURE Box Assembly 

X 

S-037 OQQr$ Signed ANNVALSIDE DOOR INSPECTION N/A X Terminal$ Side OOQI'S X JLS 

Side Door Track Hanger Assembly Center Bar 
Side Door 

8-034 Doors Signed N/A X X All Hanger X RVP 
Replacement 

Assembly 

8-029 Doors Signed N/A N/A 
Door 

TEB 
Repair of Corroded {Door) Connectors 

X 
Connectors 

X 

8-026 Doors Signed Proper Fuse to Use in Door Control Circuits N/A X N/A Fuse X HGW 

8-022 Doo~s Signed 
Side Door Sensitive Edge Pressure Wave 

N/A 
Switch Testing and Adjustment 

X Skokie Shops Sensitive Edge X RVP 

8-009 Doors Signed 
Adjusting the LCN, Type 4014 Door Closer 

N/A X X X N/A N/A X ESR 
Used on End Doors 

REBUILD & MAINTENANCE OF POSITION 
Pos. Sens. 

8-006 Doors Signed 
SENSING SWITCH PANEL ASSEMBLIES 

N/A X X Skokie Shops Switch Panel X GMC 
Assembly 

8-004 Doors Signed Periodic Passenger Side Door Inspection N/A X X X Terminals Side Doors X CA 
8-003 Doo~s Si ned PERIODIC SlOE DOOR INSPECTION N/A X Te~mlnals Side Doors X JLS 
8-002 Doors Signed No·Motion Test Procedure N/A X X X X All No·Motion X X X SK 

Periodic Inspection of the Side Door Panel Sensing 

8-001 Doors Signed Mechanical Lock & Adjustment of the Panel N/A X X X Terminals Switch X GM 
Sensing Switch Assembly Assembly 
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Appendix X. Part B General Bulletin Index


General Bulletin Index 
I BULLETIN SUPERCEDES DATE 
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Note: Use next consecutive number to avoid repeating duplicate General Bulletins. 
Revised General Bulletins use RO 00 plus new year. Add A etc if revised more then one time during year. 
Earlier Worcester NOTE: For Bulletins with same title, only change the year, and keep the first number the same. 
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Appendix X. Part C MMIS Bulletin Index


Appendix X - Part C 

Orginated 
Bulletin No Section Status Title Rail Mod 2200 2400 2600 3200 ~000 Mise Area/Otg System Annual Periodic Trob/Repr Over/Rebuild Mise By 

13-011 MMIS Draft 
MMIS: Hub Odomete r Reading Estimat ion 

N/A X X X X X Rail N/A X TD 
Procedure 

13·010 MMIS Signed 
MMIS: Hub Odometer Meter Reading Entry 

N/A X X X X X Rail N/A X TO 
Procedure 

13-009 MMIS Signed 
MMIS: Hub Mileage Correction Using EO 

N/A X X X X X Rail N/ A X TD 
Update 

13·008 MMIS Signed 
Procedure For Transfer of a MMIS Work 

N/A Rail N/A TO 
Order 

X X 

13-007 MMIS Signed 
MMIS: Creating a New Repair Work Order 

N/A X Rail N/ A X TD 
and Adding a Task in MMIS 

13-006 MMIS Draft 
MMIS: Hub Odometer Replacement 

N/A X Rail N/A X TO 
Procedure 

13-00S MMIS Signed 
MMIS: Closing a PM Work Order opened in 

N/A X Rail N/ A X TD 
error 

13-004 MMIS Signed MMIS: Closing a Work Order Opened In error N/A X Rail N/A X TO 

13-003 MMIS Draft 
MMIS: PM Scheduling and Inspection 

N/A X Rail N/A X TD 
Procedures in MMIS 

13·002 MMIS Draft 
MMIS: W ork Order Procedure for Warranty 

N/A X Rail N/A X TD 
Submittal 

MMIS: Procedure for Recording a Periodic 
13-001 MMIS Signed Inspection on a completed Annual N/A X Rail N/A X TO 

Inspection. 
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Appendix XI. Bombardier 5000 Series Rail Car Training Obligations


Bombardier Training Obligations for 5000 Series Rail Cars


General


The Contractor shall provide Familiarization, Train-the-Trainer, and Classification

training on the proper techniques and procedures for car operation and maintenance to


CTA personnel at CTA designated locations and facilities. This instruction shall range


from system familiarization and operation to repair, maintenance and troubleshooting


procedures. These courses shall be provided at locations and times, including nights, as


directed by the Engineer. The Contractor shall provide a Training Coordinator at CTA


whose sole responsibility is to work with CTA in developing programs, arranging


schedules and identifying the prerequisites and behavioral objectives of each course. 

The Contractor shall replace the Training Coordinator if, in the opinion of the Engineer,


the Training Coordinator’s work is found unsatisfactory. 

Familiarization Training


Familiarization Training shall be an overview of the various car systems and sub-

systems (parts location and system operation) and car operation (normal in-service


operation and with-defects-present conditions). The Contractor shall provide


familiarization courses concurrently with the prototype car testing. The Contractor shall


provide the trainees with hands-on practice of equipment operation on a prototype unit. 

These classes will consist of approximately 200 CTA personnel from Maintenance,


Transportation, Facilities Maintenance and Training & Instruction who need to be


familiar with the operation, general design and location of equipment.  A total of twenty


(20) classes shall be provided with no more than ten (10) trainees per class. The


duration of each class shall be no longer than one (1) day.


The Contractor shall provide Familiarization Training in two (2) tracks:

Maintenance - Training shall include completing procedures for normal in-service


operation, performing cut outs, preparing cars for transfer to the maintenance facility


and re-railing cars.

Operations - Training shall include completing pre-departure check, normal in-service


operation, yard operation, and defect conditions.


Train-the-Trainer


The Contractor shall provide initial Train-the-Trainer courses before providing


Classification training for both Operations and Maintenance. The first Train-the-Trainer

courses shall be considered pilot courses.  The training shall be based on the “Train-
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the-Trainer” philosophy to prepare CTA trainers and to uncover the faults or limitations


in the training programs developed. This benefits subsequent Classification training in


that the training strategy and materials presented result in learning and successful


application of knowledge and skill.


Train-the-Trainer courses shall make use of repetitive hands-on drills including


preparing the car for service, in-service operation, operational checks, troubleshooting,

application of all necessary tools, the actual changing of parts/components, performing


adjustments and calibration of car systems and equipment. Maintenance hands-on


training shall include making inspections, how to introduce faults, troubleshooting and


repair procedures.

There shall be a Train-the-Trainer course for each training program. The training


materials provided in the Train-the-Trainer sessions shall be the same instructor 

guides, participant guides, training aids and electronic media that will be used in


Classification training.

Maintenance Training


Maintenance courses shall include the following modules:

Training Module Topic

Heavy/Overhaul


Maintenance


Light/Running

Maintenance


Propulsion 10 days 4 days


Air Comfort System (including controls) 5 days 4 days


Inverter and Low Voltage System 5 days 4 days


Brakes 3 days 2 days


Doors (including low speed interlock) 3 days 2 days


Passenger Information System 2 days 3 days


Video System  1 day


Event Recorder  1 day

Couplers 2 days 2 days
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Approximately 64 persons will be instructed in each module topic in these courses with


approximately eight (8) trainees attending each session.  The courses will commence


following the acceptance by CTA of the first (pilot) Train-the-Trainer courses and will run


concurrently with the remaining Train-the-Trainer courses.  It is expected that these


courses will extend over a total of 316, eight-hour (8 hr) days with the course for each


subject presented eight (8) times; six (6) times for light/running maintenance and twice


for heavy/overhaul maintenance. The course for each subject is independent of any


other subject’s course and the personnel attending each course will, in general, be


different from those attending any other course. Thus a total of 784 people may receive


training in these courses.


Trucks and Carbody (including active


suspension)

2 days 3 days


Troubleshooting Review 3 days 5 days


Carborne Cab Signal (ATC/ATO) System
Training shall encompass both heavy

and light maintenance in 5 days


Data Trainlining and Diagnostics


(including bench test equipment for heavy


maintenance only)


3 days 4 days
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CTA Equipment A vai/ability for RAIL @ 
Rl"pOrt Date: 10/27/2010 6:11:37AM 

- - - - -
BLUE PINK BROWN GREEN ORANGE RED PURPLE YELLOW 

Available 288 42 148 108 100 304 70 4 1,064 

Assigned 324 44 156 126 112 338 76 6 1,182 

AM Required 264 36 136 96 80 272 66 6 956 

AM Spares 24 6 12 12 20 32 4 -2 108 

PM Required 248 32 136 96 72 272 66 6 928 

PM Spares 40 10 12 12 28 32 4 -2 136 
Unavailable 36 2 8 18 12 34 6 2 118 

**Note; Chck on BLUE, PINK, RED or PURPLE to v1ew hne break down. - . - - - --- - - - --
BLUE PINK BROWN GREEN ORANGE RED PURPLE YELLOW TOTALS 

~ 

Bad Order 0 0 2 0 0 0 2 0 4 
Hold at Vendor 0 0 0 0 0 0 0 0 0 

Hold for Material at Shop 0 0 0 0 0 0 0 0 
I 

0 

Hold at Shop 4 0 0 2 2 6 0 2 16 

Hold for Vendor 0 0 0 0 0 0 0 0 0 

Hold For Engineering 0 0 0 2 0 0 0 0 2 
Hold Awaiting Transfer 0 0 0 0 0 0 0 0 0 

Hold for Shop 2 0 2 0 0 0 0 0 4 

Hold for Material 2 0 0 0 0 0 0 0 2 
Hold at Garage/Terminal 18 0 4 14 10 18 2 0 66 

Hold for Admin 2 2 0 0 0 0 0 0 4 

Hold Overhaul 8 0 0 0 0 8 2 0 18 
Move Garage/ Terminal 0 0 0 0 0 2 0 0 I 2 

Page I oF I 
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Appendix XIII. Example of MMIS Equipment Rail Car History


History 
Equipment#: 2233 BLUE LINE Dates From: 8/1/2010 To 10/27/2010 

Life Miles: 1996700 
Service Status(s):[ALL] 

Print Datem me: 10/27/2010 2:02:02PM • Work Order # WAC I Emplovee 

PENDING CLOSED 10/26/10 21:10 10/27/10 05:08 193,400 1,996,700 2104-2010-7114 

7916 GENERAL CLEAN INTERIOR cw 51008 3.53 6.00 PM Updated: YES 

2243-2010-12587 

30R-003 

31R-064 

78R-088 

BAD ORDER CLOSED 10/20/10 18:28 10/20/10 21:12 19·2,100 1,995,400 

YELLOW PARK (Y /P) MT 49106 0.02 0.00 

#4 ASFBRAKE ASSY. RPR 49106 0.60 0.00 

SAFETY INSPECTION A AND 8 CARS CTOK 49106 0.85 0.00 

--DIA2; FROYLAN - 10/20/2010 7:53:27PM - TASK-31R-064: SLACK ADJUSTER WAS OFF MISSI NG HARDWARE,REPAIRED ,TESTED,OK 

2242-2010-8274 

62R-012 

78R-088 

HOLD AT GARAGE/TERMINAL 

DRIVE SHAFTS 

CLOSED 

RPL 

CTOK 

38142 

38142 

0.67 

0.65 

10/18/10 16:04 10/18/10 22:25 

0.00 

SAFETY INSPECTION A AND 8 CARS 0.00 

--LEON; ALXANDER - 10/18/2010 4:06:23PM - #2 DRIVE SHAFT MAKING EXCESSIVE NOISE, ALSO MISSING SAFETY HANGER 

2Z1HO!Q-82!i1 BAD ORDER CLOSED 10/18/10 07:52 10/18/10 13:15 

IOR-001 BLUE LIGHT MT 11370 0.23 0.00 

IOR-004 KM FAIL/BLUE LT. MT 0.00 

12R-064 REVERSER AT 11370 0.95 0.00 

78R-088 SAFETY INSPECTION A AND B CARS CTOK 11370 0.22 0.00 

--SOUWEINE; ROBERT - 10/18/2010 ! :04:10PM- TASK-78R-088: REPLACED #I SHOE FUSE ON 2233. SAFETY CHECK COMPLETE 

--SOUWEINE; ROBERT -10/18/2010 11:55:50AM- TA5K-12R-064: ADJUSTED REVERSER ASSEMBLY AS NECCESSARY. REPLACED OPEN FUFF FUSE. 
REPLACED LOWER LINE BREAKER MOVEABLE I NTERLOCKS FOR 4F-4J BRAKE RUN. SEQUENCED OK 

--MAXQUEUE- 10/18/2010 7:52:00AM - Originated -- Incident ID: 480087 "R276469 10/18/2010 07:27:00 CONTROLLER 24899 CAR #6 VEHICLE # 2233 

RIG-BLUE LIGHT C/0 DELAY 3 LEAVING ROSEMONT YARD 58 RUN 104 OPERATOR 22415 BLUE LIGHT- MCCO BLUE LIGHT - MCCO MMIS NOTE: ALSO; THE 
DEFECTIVE RAIL CAR WAS SMOKING" 

2243-2010-12247 

31R-020 

HOLD AT GARAGE/TERMINAL 

ASFBRAKE ASSEMBLY (ALL) 

CLOSED 10/14/10 01:25 10/14/10 03:00 

CTOK 50398 0.07 0.00 

--DIETRICH; TOM -- ADDL RIGHTS- 10/12/2010 7:16:00AM- Originated -- MUP ID: ASF-2010-3 THIS FLEET CHECK/CAMPAIGN HAS BEEN OPENED TO 
REVIEW THE PROPER OPERATION AND ADJUSTMENT OF ALL 2200 ASF ASSEMBLJES. RECORD ANY DEFECT ON THE CAMPAIGN WORK ORDER FOR 
CORRECTIVE ACTION 

2242-2010-7994 

10R-001 

12R-071 

62R-012 

78R-088 

HOLD AT GARAGE/TERMINAL 

BLUE LIGHT 

REVERSER CONTACTS 

DRIVE SHAFTS 

SAFETY INSPECTION A AND B CARS 

CLOSED 

MT 

RPL 

RPL 

MT 

10/09/10 07:10 10/10/10 15:30 

0.00 

49362 1.00 0.00 

44878 0.80 0.00 

o.oo 

--ZAAAGOZA; ROBERTO- 10/10/2010 1:24:32PM- TASK-62R-012: REPLACED BUSTED DRIVE SHAFT AND HARDWARE. REPLACED OLD WORN BUSHINGS ON 
SAFETY CATCH MOUNTING BRACKET. 

--SULLJVAN; BRIAN - 10/9/2010 12:53:31PM - TASK-62R-012: HOLD FOR REPLACEMENT OF #4 DRIVESHAFT. 

--JOHNSON; MARVIN - 10/9/2010 9:37:15AM- TASK-12R-071: NO LBOL TRIP DEFECTIVE REVERSER CONTACTS - REPLACED - SEQUENCED CTOK. 

--MAXQUEUE - 10/9/2010 7:10:00AM- Originated-- Incident ID: 478395 "R275282 10/09/2010 07:06:00 CONTROLLER 41853 CAR #6 VEHICLE# 2233 
RIG-BLUE LIGHT C/0 DELAY 2 LEAVING ROSEMONT SB RUN lOB OPERATOR 44514 BLUE LIGHT BLUE LIGHT MMIS NOTE: TOLD JW AT 07:08:03 TOLD R288 

AT 07:08:35 TRAIN WAS IN THE STATION CAR #6 VEHICLE# 2233 CORRECTIVE ACTION: MCCO/RCCO CUT OUT TRAIN MOVING AT 07:08:56" 

192,100 1,995,400 

192,100 1,995,400 

19·1,700 1,995,000 

190,800 1,994,100 

2104-2010-6584 PENDING CLOSED 10/05/10 20:58 10/06/10 01:05 190,200 1,993,500 

7916 GENERAL CLEAN INTERIOR CW 51008 3.80 6.00 PM Updated: YES 

2213-2010-11440 HOLD AT GARAGE/TERMINAL CLOSED 09/28/10 06:10 09/28/10 09:22 188,400 1,991,700 

31R-020 ASFBRAKE ASSEMBLY (ALL) CTOK 42253 2.47 0.00 

--DIETRICH; TOM -- ADDL RIGHTS - 9/21/2010 2:49:00PM - Originated -- MUP ID: ASF-2010-2 THIS FLEET CHECK/CAMPAIGN HAS BEEN OPENED TO 
REVIEW THE PROPER OPERATION AND ADJUSTMENT OF ALL 2200 ASF ASSEMBLJES. RECORD ANY DEFECT ON THE CAMPAIGN WORK ORDER FOR 

CORRECTIVE ACTION 

Page I of 3 
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History 
Equipment#: 2233 BLUE LINE Dates From: 8/1/2010 To 10/ 27/2010 

Life Miles: 1996700 
Service Status(s):[ALL] 

Print Date/Time: 10/27/2010 2:02:04PM 

Work Order # WAC I Employee ~ ~ 
22~2-2010-ZZ2~ BAD ORDER CLOSED 09/28/10 17:25 09/28/10 22:26 

30R-001 YELLOW DYNAMIC (Y/D) 

30R-003 YELLOW PARK \'1/P) 
78R-088 SAFETY INSPECTION A AND B CARS 

--NETTLES; AARON - 9/28/2010 8:20:55PM - TASK-30R-003: CHECKED OK .• CTOK 

··NETTLES; AARON· 9/28/2010 8:16:17PM • TASK·78R·088: SAFETY COMPLETE 

MT o.oo 
CTOK 44989 0.02 0.00 

CTOK 44989 1.82 0.00 

··LEON; ALXANDER • 9/28/2010 5:28:36PM- NOTES ARE FROM CAR 2334, WHICH WAS REPORTED INCORRECTLY. ACTUAL DEFECT ON THIS CAR 2233. •• 

09/28/2010 03:34PM- MAXQUEUE • MAXQUEUE •• "R273912 09/28/2010 15:07:00 CONTROLLER 24872 CAR #6 VEHICLE# 2334 R30-YELLOW PARK DELAY 
11 LEAVING ADDISON SB RUN 117 OPERATOR PARKING MMIS NOTE:" ----- 09/28/2010 03:34 PM - MAXQUEUE- MAXQUEUE -- ORIGINATED-- INCIDENT 
ID: 476282 "R273912 09/28/2010 15:07:00 CONTROLLER 24872 CAR #6 VEHICLE# 2334 R30-YELLOW PARK DELAY 11 LEAVING ADDISON SB RUN 117 

OPERATOR PARKING MMIS NOTE: 

22~3-2010·11582 HOLD AT GARAGE/TERMINAL CLOSED 09/23/10 23:43 09/24/10 10:02 

51R-003 TEST A/C UNIT MT 45076 0.65 0.00 

51R·044 PROTECTIVE DEVICES 230V RST 45076 1.15 0.00 

78R-088 SAFETY INSPECTION A AND B CARS CTOK 28492 1.45 0.00 

--SELAGEA; JOSIF- 9/24/2010 2:04:33AM - TASK·51R-044: RESET COND. AND EVAP. TESTED OK. 

··ELLINGTON; ROBERT· 9/23/2010 11:44:32PM • HOT CAR, 1NSP/REPAIR(REPLACE? 

ma·2Q1Q·I~!lll PENDING CLOSED 09/17/10 21:48 09/18/10 01:51 

7916 GENERAL CLEAN INTERIOR cw 51041 3.00 6.00 

224J-201Q-1127Q HOLD AT GARAGE/TERMINAL CLOSED 09/16/10 22:00 09/17/10 01:20 

7555 MOTOR BLOWING PMC 41961 2.47 5.00 

22~J-2010-111J2 HOLD AT GARAGE/TERMINAL CLOSED 09/16/10 14:12 09/16/10 

31R-020 ASFBRAKE ASSEMBLY (ALL) AT 1396 0.00 0.00 

--VARGA; ANTHONY- 9/16/2010 2:12:45PM - TASK-31R-020: ADJUST #2 

--DIETRICH; TOM -- ADDL RIGHTS- 9/15/2010 11:55:00AM- Originated-- MUP ID: ASF-2010 ntiS FLEET CHECK/CAMPAIGN HAS BEEN OPENED TO 
REVIEW THE PROPER OPERATION AND ADJUSTMENT OF All 2200 ASF ASSEMBLJES. RECORD ANY DEFECT ON THE CAMPAIGN WORK ORDER FOR 
CORRECTIVE ACTION 

~QQ-MQ-~12 TRIP FOR GARAGE/TERMINAL CLOSED 09/14/10 12:27 09/14/10 

9002 ATC INSPECTION PMC 17401 0.25 4.00 

--JANKOWSKI; PAUL - 9/14/2010 12:44:39PM - TASK-9002: INSPECTION 

14:15 

13:50 

2243-2010-10856 HOLD AT GARAGE/TERMINAL CLOSED 09/14/10 08:23 09/14/10 14:04 

7141 A/C FILTER CHANGE RPL 11609 0.25 0.00 

224J-2010-10855 HOLD AT GARAGE/TERMINAL CLOSED 09/14/ 10 08:22 09/17/10 09:11 

11R-052 METERING CTOK 29026 1.20 0.00 

23R-010 PASSENGER SEAT FRAME FAB 47771 0.60 0.00 

29R-064 DRAWBAR TAIL CTOK 44460 0.37 0.00 

31R-062 #2 ASFBRAKE ASSY. AT 49971 1.00 0.00 

50R-002 A/C UNIT RPL 29026 3.47 0.00 

61R-047 LORD BUSHINGS RPL 18426 4.02 o.oo 
7199 INSPECTION FOLLOW·UP PMC 0.00 

--VANWINKLE; STEPHEN - 9/16/2010 6:02:47PM - TASK-50R-002: REPLACED A/C 

--OMESA; BRANKO - 9/16/2010 2:07:05PM - TASK-23R-010: WELD SEAT FRAME 

··PERKINS; JAMES · 9/15/2010 1:52:31AM • TASK·61R·047: REPLACED BUSHINGS AND HARDWARE AS NEEDED ON #4 TRACTION MOTOR. 

--WILTZ; BRIAN CRAIG- 9/14/2010 7:49:04PM - TASK-31R-062: #2 ASFSLACK ADJUSTOR NOT ADVANONG, OPENED AND LUBED SCREW FOR SLACK 
ADJUSTOR, ADJUSTED ACTUATOR ROD, AND SET SCREW ON ASF. #2 ASFNOW ADJUSTS AND APPLIES. CHECK TEST OK. 

--TORRES; MARCEL · 9/14/2010 1:42:14PM • TASK·23R·010: PASSENGER SEAT FRAME NEEDS REPAIR, SEATS ARE NOT AVAILBALE FOR REPLACEMENT, 
HOLD FOR SKOKIE WELDER 

--TORRES; MARCEL- 9/14/2010 12:49:01PM - TASK-61R-047: THE #4 TRACTION MOTOR LORD BUSHINGS ARE WORN, HOLD FOR REPLACEMENT 

--TORRES; MARCEL · 9/14/2010 11:16:06AM • TASK·50R·002: RR1 RELAY IS BINDING, HOLD FOR A/C UNIT REPLACEMENT 

2243·2010·10854 HOLD AT GARAGE/TERMINAL CLOSED 09/14/10 08:21 09/14/10 14:18 

7102 PERIODIC INSPECTION PMC 43214 1.62 40.00 

--TORRES; MARCEL- 9/14/2010 12:08:43PM - HUB: 186500 PREVIOUS HUB: 175200 MILEAGE: 11300 LAST INSPECTION: 7/16/2010 (60 DAYS) 

Page 2 of 3 

Hub Life Miles 
188,500 1,991,800 

187,800 1,991,100 

186,600 1,989,900 

PM Updated: YES 

186,500 1,989,800 

PM Updated: YES 

186,500 1,989,800 

186,500 1,989,800 

PM Updated: YES 

186,500 1,989,800 

PM Updated: YES 

186,500 1,989,800 

PM Updated: YES 

186,500 1,989,800 

PM Updated: YES 
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History 
Equipment#: 2233 BLUE LINE Dates From: 8/1/ 2010 To 10/27/2010 

Life Miles: 1996700 
Service Status(s):[ALL] 

Print Date/Time: 10/27/2010 2:02:04PM 

Work Order # WAC I Employee ~ ~ 
22~J-2010-105BZ BAD ORDER CLOSED 09(07/10 17:59 09/08/10 02:37 

14R-050 2200 KM CONTACTS RPR 28492 0.95 o.oo 
30R-OOI YELLOW DYNAMIC (Y /D) MT 28492 1.28 0.00 
78R-088 SAFETY INSPECTION A AND B CARS CTOK 45076 1.52 0.00 

--WILUAMS; JAMES - 9/8/2010 !:02:58AM - TASK-14R-050: KM FAIL, NO POWER I, KM9 WIRE BROKE, REPAIRED, SEQ TEST OK. 

··MAXQUEUE • 9/7/2010 5:59:00PM · Originated ·· Incident 10: 472334 "R271089 09/07/2010 17:56:00 CONTROLLER 42210 CAR #6 VEHICLE # 2233 
R3Q-YELLOW DYNAMIC DELAY 2 CICERO-CN NB RUN 125 OPERATOR DYNAMIC MMIS NOTE: " 

W00-2010·8095 TRIP FOR GARAGE{TERMINAL CLOSED 09/02/10 12:17 

90R-015 RECEIVER COIL RPL 17401 0.08 

··JANKOWSKJ; PAUL · 9/14/2010 12:26:10PM • TASK·90R·0!5: RCVR COIL REPLACED ON PREVIOUS WORK ORDER 

·-TORRES; MARCEL· 9/2/2010 12:17:31PM- WORK TRANSFERRED FROM WO 2242-201Q-5348 TO WO 400Q-201Q-8095 

09/14/10 13:49 

0.00 

·-TORRES; MARCEL- 9/2/2010 12:17:29PM- Originated-- Work Order 10 2242-201Q-534B --07/10/2010 11:58- 28986- SULLIVAN; BRIAN -­
TASK·90R·015: RECEIVER COIL MISSING ON NONCABSIDE. ·-·· 

21QHQIQ-5.21Z PENDING CLOSED 08/31/10 20:19 09/01/10 05:22 

7916 GENERAL CLEAN INTERIOR cw 50968 4.12 6.00 

2242·2010-6679 HOLD AT GARAGE{TERMINAL CLOSED 08/24/10 14:10 08/24/10 22:23 

7141 A!C F1L TER CHANGE RPL 44989 0.53 0.00 

--NETTLES; AARON- 8/24/2010 2:47:14PM - TASK-7141: REPLACED FILTERS 

224J-2Q1Q-9640 BAD ORDER CLOSED 08/12/10 07:55 08/12/10 14:13 

10R-001 BLUE LIGHT MT o.oo 
12R-098 SEQUENCING & TESTING CTOK 32991 1.52 0.00 

78R-088 SAFETY INSPECTION A AND B CARS CTOK 1397 0.02 0.00 

--MAXQUEUE- 8/12/2010 7:55:00AM - Originated-- Incident 10: 467262 "R267469 08/12/2010 07:53:00 CONTROLLER 42476 CAR #3 VEHICLE# 2233 
RIQ-BLUE LIGHT C/0 DELAY 0 ROSEMONT YARD BOTH RUN 000 OPERATOR BLUE LIGHT PUT OUT WENT BLUE IN YARD MMIS NOTE: " 

~2~NQIQ-m1 HOLD AT GARAGE{TERMINAL CLOSED 08/06/10 02:55 08/06/10 03:23 

7141 A!C FILTER CHANGE RPL 38079 0.40 0.00 

--LOCOCO; STEVE- 8/6/2010 3:21:58AM- TASK-7141: REPLACED EVAP. 

ma·20I O· I2!l2 PENDING CLOSED 08/06/ 10 21:21 08/07/10 01:45 

7916 GENERAL CLEAN INTERIOR cw 51016 3.58 6.00 

Page 3 of 3 

Hub Life Miles 
185,800 1,989,100 

186,500 1,989,800 

181,700 1,985,000 

PM Updated: YES 

181,700 1,985,000 

PM Updated: YES 

180,600 1,983,900 

179,100 1,982,400 

PM Updated: YES 

179,300 1,982,600 

PM Updated: YES 
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Appendix XIV. Multi-Level Scheduled Maintenance Program Details


The following reflects a general outline of the activities to be performed at each Maintenance

Level Interval.   Although these listings provide a general “blueprint” of specific items for

replacement at each maintenance level, the specific requirements for each car series is

different. Thus, the actual listings developed for each car series will vary.

Level “A” – Periodic Inspection


Routine maintenance of the equipment is performed in accordance with Original Equipment

Manufacturer’s recommendations and preventive maintenance based upon experience. This

level of maintenance is designed to be performed in the rail terminals.

The current Level “A” Inspection includes such items as:

• Lubrication according to the established lubrication schedule


• Control system inspection/maintenance

• Under-car blowing of motors and compartments

• Traction Motor inspection/maintenance

• Current collector inspection/maintenance

• Brake system inspection/maintenance

• Axle assembly “spinning” to detect unusual noise and wheel profile check

• Air comfort (HVAC) system inspection/maintenance

• Truck inspection/maintenance


• Car Body inspection/maintenance

• Check all major system functions

• Check all safety related functions including  No-Motion and By-Pass features

• Perform minor repairs as required

• Low Voltage/Auxiliary system inspection/maintenance

 Level “B” – Annual Inspection


All of the Original Equipment Manufacturers have recommended annual maintenance actions that

should be followed to ensure reliability and proper operations. These recommended actions go

beyond routine work performed on an “A” Level Inspection and are designed as preventative


maintenance. This level of maintenance is designed to be performed in the rail terminals and


would replace one “A” Level inspection.


The current Level “B” Inspection includes such items as:

• All items currently included in the Level “A” Inspection


• Remove and inspect the trucks, car body under frame, wiring, and other items not

accessible when the trucks are installed.


• Check the kingpin bushings and liners and replace as required.

• Adjust car body height and leveling

• Perform annual inspection and service of current collector beams

• Perform all annual lubrication including gear box oil change
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• Perform an annual HVAC inspection including replacement of defroster and auxiliary

heater motor brushes.

• Perform annual brake system preventive maintenance work such as HPCU filter

replacement, track brake torque test and brake actuator torque output test.

• Drawbar coupling mark repainting/cleaning and  anchor casting checks

• Meg-ohm testing of control groups and acceleration and braking resistors

• Battery hydrometer tests of each cell

• Annual door track cleaning and re-lube

• Sign and light fixture cleaning

• Perform a detailed interior and exterior cleaning


 Level “C” – Quarter Life Rehab


This level performs heavy inspection and maintenance on the car and its systems, involving

some tear down, intensive testing, adjustment of all the systems and equipment on the car. This

extensive preventive maintenance activity will ensure that cars operate with maximum reliability


until the Mid Life/ Life Extending Level rebuild the equipment. The heaviest work in this level is the


overhaul of the traction motors, brake calipers, and motor couplings plus the re-profiling of the

wheels. Some modification or retrofit work can be included at this level if this work cannot be

deferred until a Mid Life / Life Extending rehab. This level of work is designed to be performed at

Skokie Shop on a production line basis.

The Level “C” scope of work could include the following:


• Overhaul traction motors and couplings

• Re-profile wheels, as required, and level car body

• Replace snow pilot blades

• Rebuild brake calipers, clean and flush system

• Remove trucks. Inspect and rebuild and repair as required


• Replace trainline cables and truck 40 V harnesses

• Rebuild Inverter

• Rebuild main battery and replace micro-processor batteries

• Rebuild traction blower motors

• Rebuild HVAC unit with new resilient mounts, expansion valves, and gaskets.


• Replace threshold heaters and sensors

• Replace defroster and windshield wiper motors

• Rebuild side door operators, multiplying lever assemblies, guides and tracks.


• Rebuild operators window assemblies

• Repaint and decal as required

• Repair interior and exterior car body as required


• Perform a complete detailed interior and exterior cleaning


• Perform a heavy inspection and correct all defects on the following subsystems:

• Electrical System/Control Group

• Couplers and Drawbars

• Door System
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• Communication System

• Destination Signs

Level “D” – Mid Life / Life Extending Rehab


This level is of major importance and involves the removing of many sub-systems and

equipment from the rail car for tear down and rebuilding to like new condition. This is a full scale

overhaul-rehabilitation of the rail car needed to ensure another 12 to 13 years of operation with

minimal in service problems. This level is anticipated to be bid and contracted out, with work

performed off CTA property.  It is at this level that some sub systems may be upgraded to

proven technologically advanced industry design standards rather than being rebuilt in kind. A

detailed listing of the type of work that might be included is as follows:


• Rebuild / remanufacture / replace control groups

• Rebuild / remanufacture gear boxes

• Rebuild / remanufacture motors and couplings

• Rebuild / remanufacture brake systems

• Replace all wheels

• Rebuild / remanufacture truck frames, replace cables rubber parts, and wear surfaces

• Rebuild / remanufacture / replace air comfort system and controls

• Rebuild / remanufacture interior lighting systems

• Rebuild / remanufacture all cab equipment, master controller, control panels, seat, etc.

• Replace all operable window sashes

• Rebuild / remanufacture sign system, including all curtains

• Rebuild / remanufacture door operator and door electrical system

• Replace any damaged car wiring, conduits, ducts, boxes

• Replace all 600V cabling

• Clean up and refurbish car interior and exterior trim and panels

• Rebuild / remanufacture / replace Motor Alternator / Inverter and controls

• Replace battery and refurbish battery box and tray

• Rebuild / remanufacture couplers and drawbars

• Repaint and replace/repair decals as required


• Replace train line cables

• Heavy inspection and correction of all defects and damage on the following items:

o Communications

o Cab Signal

o Seats

o Low voltage power supply and battery charger
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Appendix XV. 2600 “C” Overhaul


2600 “C” Overhaul


Scope of Work


This level of work performs heavy inspection and maintenance or replacement of the vehicle

elements and sub-systems. Work proposed involves some teardown, rebuilding, testing and

adjustment of all systems and equipment in the scope. This extensive preventative

maintenance activity is required to insure that the cars operate with maximum reliability until

they can be shipped off property for a D-Level overhaul. Elements and sub-systems are

either rebuilt to like new condition or, if beyond serviceable life, are replaced. This level

of work is designed to be performed at the Authority’s Skokie Shop facility on a production

line basis.


An outline of the work elements to be performed is listed below:

6-SIDE DOOR OPERATOR AND CONTROL

6.1 Replace Door Operator (motor, gear box & switches)

6.2 Replace all door track hanger assemblies

6.3 Replace sensitive edges with new tape switch edge

6.4 Replace A1, A2 & Motherboard on No-Motion System

6.5 Install new style thresholds

6.6 Rebuild Door Control Panel including DSR & ZIR relays

6.7 Replace PCR & DMR relays

6.8 Rebuild door multiplying lever

6.9 Replace all PSSR and door cut-out switches

6.10 Install side door snow brushes

10-PROPULSION

10.1 Change cam group

10.2 Buy new contactors, relays, linebreaker and reverser

10.3 Replace group cables as needed


10.4 Clean group and grid insulators – Megger

10.5 Check/replace grids as needed

10.6 Check/repair group covers – replace gaskets

10.7 Replace FE133 card memory battery

10.8 Rebuild HPCU with brushless motor

10.9 Rebuild Master Controller

11-TRUCKS

11.1 Complete Truck Rebuild – motors, cables, beams, etc.


11.2 Replace brake calipers 100%

11.3 Replace gear unit cases 70%
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Appendix XVI. MMBRD – Mean Miles Between Reported Defects


Mar-10


2200 Hub Miles Actual Defects ATC Defects RCA Defects MMBD ACTUAL 

MMBD MINUS


ATC


MMBD MINUS


ATC & RCA
 MMBD by Route MMBD Total Defects

MMBD

Minus ATC

Avg Def per

Car


Blue 728,800 181 11 14
 4027 4287 4672
 Blue 4390 4666 1.19 1.12 1.01


Pink Pink 4875 5180 1.16 1.09 0.93


Red 3810 4072 1.34 1.26 1.03


2400 Yellow 6950 9267 0.67 0.50 0.50


Green 530,600 157 10 11 3380 3610 3901
 Purple 3647 4208 0.79 0.68 0.64


Purple 182,200 51 8 3 3573 4237 4555
 Brown 3958 3958 0.86 0.86 0.80


Red Orange 5622 5838 0.81 0.78 0.70


Green 3380 3610 1.25 1.17 1.08


2600

Blue 983,440 209 12 22
 4705 4992 5620


Pink 248,622 51 3 7
 4875 5180 6064


Purple 36,612 9 0 0 4068 4068 4068


Red 1,779,390 467 30 79 3810 4072 4970
 2200 4027 4287 4672 1.27 1.20

2400 3427 3752 4050 1.09 1.00


3200 2600 4141 4411 5228 1.25 1.17

Brown 514,600 130 0 9 3958 3958 4253
 3200 4641 4729 5143 0.83 0.82

Orange 455,400 81 3 8
 5622 5838 6506


Yellow 27,800 4 1 0
 6950 9267 9267


Purple 0 0 0


MMBD ACTUAL


MMBD MINUS


ATC


MMBD MINUS


ATC & RCA


System Sum 5487464 1340 78 153
 4095 4348 4948


GOAL 4250


Blue 328


Cars Assigned Total Defects
 Pink 44


2200
 Green 126

Blue
 142 181 170 156 1.27 1.20 1.10 Orange 100

Pink
 0 0 0 0.00 0.00 Brown 152


Red 348

2400
 Yellow 6

Green
 126 157 147 136 1.25 1.17 1.08 Purple 76

Purple
 64 51 43 40 0.80 0.67 0.63

Red
 0 0 0 0.00 0.00 Total 1180


2600


Blue
 186 209 197 175 1.12 1.06 0.94
 Combined Routes Rank


Pink
 44 51 48 41 1.16 1.09 0.93

Purple
 12 9 9 9 0.75 0.75 0.75
 Red/Yellow/Purple
 4941 4

Red
 348 467 437 358 1.34 1.26 1.03
 Brown
 4253 5


Orange
 6506 1

3200
 Green
 3901 6


Brown
 152 130 130 121 0.86 0.86 0.80
 Blue
 5173 3

Orange
 100 81 78 70 0.81 0.78 0.70
 Pink
 6064 2

Yellow
 6 4 3 3 0.67 0.50 0.50

Purple
 0 0 0 0.00 0.00
 Blue/Pink
 5271 Not Ranked


Avg Def per
Car


Avg Defects per 

car minus (ATC)


MMBD
Minus ATC


Total Cars


2200


2400 

2600


Avg Defects


per car


Avg Defects pre


car minus (ATC


& RCA)


3200


MMBD Minus ATC


& RCA


Total Defects


minus (ATC)


Total Defects


minus ATC &


RCA 

Avg Def

Minus ATC

& RCA


Avg Def

minus ATC


Avg Def

minus ATC


MMBD by Series MMBD Total Defects


MMBD
Minus ATC


& RCA
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Blue 2200 Hub Miles Actual Defects ATC Defects RCA Defects MMBD ACTUAL


MMBD MINUS


ATC


MMBD MINUS


ATC & RCA


DesPlaines
 263,000 79 3 7 3329 3461 3812

Rosemont
 465,800 102 8 7 4567 4955 5354


Blue 2600 Hub Miles Actual Defects ATC Defects RCA Defects MMBD ACTUAL


MMBD MINUS


ATC


MMBD MINUS


ATC & RCA


DesPlaines
 326,466 90 6 11 3627 3887 4472


Rosemont
 656,974 119 6 11 5521 5814 6441


Blue (all) Hub Miles Actual Defects ATC Defects RCA Defects MMBD ACTUAL


MMBD MINUS


ATC


MMBD MINUS


ATC & RCA


DesPlaines
 589,466 169 9 18 3488 3684 4151

Rosemont
 1,122,774 221 14 18 5080 5424 5941


Red Hub Miles Actual Defects ATC Defects RCA Defects MMBD ACTUAL


MMBD MINUS


ATC


MMBD MINUS


ATC & RCA


Howard
 669,168 180 15 35 3718 4056 5147

98th
 1,110,222 287 15 44 3868 4082 4869
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Appendix XVII. Actual Mean Miles Between Reported Defects (MMBRD) Compared to Goal Line
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Appendix XVIII. Rail Average Defect Report by Symptom


Average Defect Report

May-10     

     Total 
Defects


Minus ATC and RCA


Department (All)  May- 
09


1445 1250


Terminal ID (All)  May- 
10


1379 1230


  Note: 5000 Series Data Not Included.


Sum of Incident Count Series       

Symptom 2200 2400 2600 3200 Grand Total


(R10-BLUE LIGHT C/O) 38 45 196 52 331


(R10-CAR CUT/OUT) 3 1   4


(R10-OTHER)    1  1


(R12-MASTER CTRL)   1 3  4


(R12-P SWITCHES)    1  1


(R20-MULTIPLE CTA VEH)    1  1


(R21-COMPARTMENT INT)    3  3


(R21-OTHER)   1 2 2 5


(R21-STANCHION BAR)    1  1


(R22-DOOR PANEL GLASS)   2 5 4 11


(R22-OPERATOR WINDOW) 1  1  2


(R22-OTHER)    4 1 5


(R22-SIDE MAIN GLASS) 1 2 6 2 11


(R22-WINDSHIELD GLASS)   1   1


(R23-CAB SEAT)    1  1


(R24-ALL DEST SIGNS)   2 4 2 8


(R24-FRONT SIGN)   2 5 2 9


(R24-OTHER)   1 2  3


(R24-RUN NUMBER SIGN)    1  1


(R24-SIDE SIGN) 2 1 3 2 8


(R25-OTHER)    1  1


(R25-WHITE LIGHT)   11 20 6 37


(R27-DARK CAR)   2   2


(R27-EXT IND LIGHTS)   2 1  3


(R27-HEADLIGHTS)    13  13


(R27-LAMPS/MAIN INT)    2  2


(R27-MARKER LIGHTS)    1 1 2


(R27-OTHER)    2 1 3


(R27-PANEL LIGHTS)   2 8 2 12


(R27-TAIL LIGHTS)   2 1  3


(R28-FIRE EXT DRY)   1 2 3 6


(R28-FIRE EXT WATER) 1 3 6  10


(R28-HORN)    4 2 6


(R28-OTHER)    2  2


(R28-SAFETY CHAINS)    1  1


(R28-WINDSHIELD WIPER)   4 17 1 22
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(R30-ACTUATOR C/O) 1 1 3  5


(R30-CALIPER C/O) 1 1  2 4


(R30-OTHER) 1  4 1 6


(R30-ROUGH BRAKER)   2 15 1 18


(R30-TRK BRAKES DROP)   2 1  3


(R30-WEAK BRAKES)    3  3


(R30-YELLOW DYNAMIC) 34 7 82 8 131


(R30-YELLOW EMER) 1 4 29 4 38


(R30-YELLOW PARK) 20 8 49 22 99


(R41-#1 DOOR) 2 6 14 5 27


(R41-#2 DOOR) 6 5 7 2 20


(R41-#3 DOOR) 6 8 16 9 39


(R41-#4 DOOR) 1 5 9 6 21


(R41-CAB DOOR)   1   1


(R41-CONTROLS CABSIDE)    2  2


(R41-CONTROLS NONCAB)    5  5


(R41-CREW SWITCH)    1  1


(R41-END DOOR #1) 1  1  2


(R41-NO DOOR RELAY) 1 5 14  20


(R41-NO MOTION DEF) 20 4 50 11 85


(R41-OTHER)   2 5 2 9


(R45-CONTROLS CABSIDE)   1 3  4


(R45-CONTROLS NONCAB)    2  2


(R45-HANDSET CAB) 1 3 4 2 10


(R45-MICROPHONE)   4 3 1 8


(R45-OPER CNTRL UNIT) 2 8 32 10 52


(R45-OTHER) 1 1 7 3 12


(R45-PASS INTERCOM) 1 2 6 4 13


(R50-DEF HEATING)    2  2


(R50-DEF VENTILATION) 1    1


(R50-DEFECTIVE A/C) 5 6 24 2 37


(R50-OTHER)    1  1


(R60-#1 TROLLEY BEAM)    2  2


(R60-#1 WHEEL ASSY) 1    1


(R60-#2 TRUCK)    1  1


(R60-FLAT WHEELS)    7 2 9


(R79-CLEANLINESS) 3 7 20 4 34


(R79-GRAFFITI 1025 W) 1  3  4


(R79-GRAFFITI EXT) 2  17  19


(R79-GRAFFITI INT)   7 14 3 24


(R90-CHANGING ASPECTS)   3 2 1 6


(R90-DEF CAB SIGNAL) 1 2 2 2 7


(R90-DEFECTIVE ADU)   4 4 1 9


(R90-OTHER)    4 2 6


(R90-R64) 2 1 2 2 7


(R90-SONALERT)    1  1


(R90-STEADY AUDIBLE) 4 2 10  16


(R90-STEADY RED) 2 2 11 1 16


Grand Total 168 200 815 196 1379
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Appendix XIX. Rail Repeater Report


Rail Repeater Report


   Nov-10


DEPARTMENT (All)  

TERMINAL ID (All)  

SERIES (All)  

   

Count of SYMPTOM   

CAR SYMPTOM TOC Total


2204 R30-YELLOW DYNAMIC  11/19/10  22:57:  1


     11/20/10  22:09:  1


  R30-YELLOW DYNAMIC Total   2


2204 Total     2


2214 R10-BLUE LIGHT C/O  11/16/10  13:45:  1


  R10-BLUE LIGHT C/O Total   1


2214 Total     1


2220 R10-BLUE LIGHT C/O  11/15/10  12:16:  1


     11/17/10  17:53:  1


  R10-BLUE LIGHT C/O Total   2


2220 Total     2


2235 R10-BLUE LIGHT C/O  11/12/10  02:12:  1


     11/12/10  13:38:  1


  R10-BLUE LIGHT C/O Total   2


2235 Total     2


2244 R30-YELLOW DYNAMIC  11/17/10  03:42:  1


     11/17/10  08:30:  1


  R30-YELLOW DYNAMIC Total   2


2244 Total     2


2251 R10-BLUE LIGHT C/O  11/19/10  19:14:  1


  R10-BLUE LIGHT C/O Total   1


2251 Total     1


2263 R10-BLUE LIGHT C/O  11/19/10  13:25:  1


     11/20/10  23:39:  1


  R10-BLUE LIGHT C/O Total   2


2263 Total     2


2287 R10-BLUE LIGHT C/O  11/15/10  15:18:  1


     11/17/10  13:02:  1


  R10-BLUE LIGHT C/O Total   2


2287 Total     2


2319 R10-BLUE LIGHT C/O  11/15/10  10:08:  1


     11/19/10  07:48:  1


     11/20/10  12:55:  1


  R10-BLUE LIGHT C/O Total   3


2319 Total     3


2324 R10-BLUE LIGHT C/O  11/18/10  14:49:  1


  R10-BLUE LIGHT C/O Total   1


2324 Total     1




Chicago Transit Authority Rail Car Maintenance Plan

November 2010 Page 75

2412 R10-BLUE LIGHT C/O  11/17/10  01:25:  1


     11/17/10  06:11:  1


  R10-BLUE LIGHT C/O Total   2


2412 Total     2


2438 R30-YELLOW DYNAMIC  11/11/10  16:13:  1


     11/11/10  16:46:  1


  R30-YELLOW DYNAMIC Total   2


2438 Total     2


2491 R22-SIDE MAIN GLASS  11/19/10  19:46:  1


     11/20/10  02:37:  1


  R22-SIDE MAIN GLASS Total   2


2491 Total     2


2504 R10-BLUE LIGHT C/O  11/19/10  17:35:  1


     11/20/10  14:00:  1


  R10-BLUE LIGHT C/O Total   2


2504 Total     2


2522 R45-OPER CNTRL UNIT  11/20/10  10:42:  1


  R45-OPER CNTRL UNIT Total   1


2522 Total     1


2531 R25-WHITE LIGHT  11/16/10  08:41:  1


     11/16/10  20:35:  1


     11/17/10  18:30:  1


  R25-WHITE LIGHT Total   3


2531 Total     3


2538 R45-OPER CNTRL UNIT  11/14/10  09:29:  1


  R45-OPER CNTRL UNIT Total   1


2538 Total     1


2546 R10-BLUE LIGHT C/O  11/15/10  08:26:  1


     11/18/10  07:20:  1


     11/20/10  23:41:  1


  R10-BLUE LIGHT C/O Total   3


2546 Total     3


2550 R41-#1 DOOR  11/17/10  06:26:  1


  R41-#1 DOOR Total   1


2550 Total     1


2562 R10-BLUE LIGHT C/O  11/12/10  05:47:  1


     11/15/10  06:23:  1


  R10-BLUE LIGHT C/O Total   2


  R30-YELLOW DYNAMIC  11/17/10  15:22:  1


  R30-YELLOW DYNAMIC Total   1


2562 Total     3


2567 R30-YELLOW DYNAMIC  11/13/10  15:25:  1


     11/14/10  16:11:  1


  R30-YELLOW DYNAMIC Total   2


2567 Total     2


2632 R41-#3 DOOR  11/15/10  09:07:  1


     11/20/10  07:40:  1


  R41-#3 DOOR Total   2


2632 Total     2
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2634 R30-YELLOW DYNAMIC  11/14/10  18:36:  1


     11/18/10  08:38:  1


  R30-YELLOW DYNAMIC Total   2


2634 Total     2


2635 R41-#1 DOOR  11/17/10  17:48:  1


     11/18/10  07:30:  1


  R41-#1 DOOR Total   2


  R90-STEADY AUDIBLE  11/19/10  05:29:  1


     11/19/10  17:15:  1


  R90-STEADY AUDIBLE Total   2


2635 Total     4


2652 R45-OPER CNTRL UNIT  11/13/10  21:08:  1


  R45-OPER CNTRL UNIT Total   1


2652 Total     1


2670 R10-BLUE LIGHT C/O  11/14/10  12:52:  1


  R10-BLUE LIGHT C/O Total   1


2670 Total     1


2673 R10-BLUE LIGHT C/O  11/17/10  16:51:  1


     11/18/10  10:26:  1


  R10-BLUE LIGHT C/O Total   2


2673 Total     2


2697 R10-BLUE LIGHT C/O  11/12/10  18:25:  1


  R10-BLUE LIGHT C/O Total   1


2697 Total     1


2699 R41-#4 DOOR  11/15/10  08:50:  1


     11/17/10  17:05:  1


  R41-#4 DOOR Total   2


2699 Total     2


2726 R10-BLUE LIGHT C/O  11/11/10  05:00:  1


  R10-BLUE LIGHT C/O Total   1


2726 Total     1


2734 R10-BLUE LIGHT C/O  11/12/10  14:31:  1


     11/15/10  05:25:  1


  R10-BLUE LIGHT C/O Total   2


2734 Total     2


2754 R10-BLUE LIGHT C/O  11/16/10  18:32:  1


  R10-BLUE LIGHT C/O Total   1


2754 Total     1


2761 R30-YELLOW PARK  11/13/10  20:38:  1


  R30-YELLOW PARK Total   1


2761 Total     1


2787 R10-BLUE LIGHT C/O  11/17/10  06:26:  1


     11/18/10  13:57:  1


     11/20/10  14:54:  1


  R10-BLUE LIGHT C/O Total   3


2787 Total     3


2843 R10-BLUE LIGHT C/O  11/15/10  22:45:  1


  R10-BLUE LIGHT C/O Total   1


2843 Total     1




Chicago Transit Authority Rail Car Maintenance Plan

November 2010 Page 77

2878 R30-YELLOW PARK  11/11/10  07:39:  1


  R30-YELLOW PARK Total   1


2878 Total     1


2883 R10-BLUE LIGHT C/O  11/11/10  11:36:  1


  R10-BLUE LIGHT C/O Total   1


2883 Total     1


2892 R30-YELLOW PARK  11/15/10  06:35:  1


  R30-YELLOW PARK Total   1


2892 Total     1


2910 R28-WINDSHIELD WIPER  11/13/10  10:45:  1


  R28-WINDSHIELD WIPER Total   1


2910 Total     1


2919 R45-OPER CNTRL UNIT  11/17/10  07:16:  1


  R45-OPER CNTRL UNIT Total   1


2919 Total     1


2925 R10-BLUE LIGHT C/O  11/19/10  17:21:  1


     11/20/10  15:13:  1


  R10-BLUE LIGHT C/O Total   2


  R30-YELLOW PARK  11/16/10  06:26:  1


  R30-YELLOW PARK Total   1


2925 Total     3


2945 R41-NO MOTION DEF  11/19/10  23:54:  1


  R41-NO MOTION DEF Total   1


2945 Total     1


2950 R30-YELLOW DYNAMIC  11/13/10  09:18:  1


     11/19/10  16:22:  1


  R30-YELLOW DYNAMIC Total   2


2950 Total     2


2991 R30-YELLOW DYNAMIC  11/11/10  09:47:  1


  R30-YELLOW DYNAMIC Total   1


2991 Total     1


3017 R41-#2 DOOR  11/14/10  07:34:  1


     11/18/10  06:59:  1


  R41-#2 DOOR Total   2


3017 Total     2


3046 R10-BLUE LIGHT C/O  11/14/10  18:06:  1


     11/15/10  08:26:  1


  R10-BLUE LIGHT C/O Total   2


3046 Total     2


3055 R41-#3 DOOR  11/11/10  04:34:  1


  R41-#3 DOOR Total   1


3055 Total     1


3058 R10-BLUE LIGHT C/O  11/18/10  20:59:  1


     11/19/10  07:03:  1


  R10-BLUE LIGHT C/O Total   2


3058 Total     2


3075 R79-CLEANLINESS  11/13/10  22:15:  1


  R79-CLEANLINESS Total   1


3075 Total     1
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3089 R25-WHITE LIGHT  11/16/10  15:18:  1


  R25-WHITE LIGHT Total   1


3089 Total     1


3092 R10-BLUE LIGHT C/O  11/15/10  22:52:  1


     11/18/10  13:21:  1


  R10-BLUE LIGHT C/O Total   2


3092 Total     2


3093 R41-NO MOTION DEF  11/11/10  15:27:  1


     11/12/10  02:59:  1


  R41-NO MOTION DEF Total   2


3093 Total     2


3097 R10-BLUE LIGHT C/O  11/11/10  13:08:  1


  R10-BLUE LIGHT C/O Total   1


3097 Total     1


3122 R27-HEADLIGHTS  11/18/10  08:18:  1


  R27-HEADLIGHTS Total   1


3122 Total     1


3128 R10-BLUE LIGHT C/O  11/18/10  07:00:  1


     11/18/10  16:50:  1


  R10-BLUE LIGHT C/O Total   2


3128 Total     2


3137 R10-BLUE LIGHT C/O  11/19/10  16:51:  1


  R10-BLUE LIGHT C/O Total   1


3137 Total     1


3144 R10-BLUE LIGHT C/O  11/19/10  22:05:  1


  R10-BLUE LIGHT C/O Total   1


3144 Total     1


3148 R45-OPER CNTRL UNIT  11/14/10  01:29:  1


     11/16/10  11:38:  1


     11/18/10  12:29:  1


  R45-OPER CNTRL UNIT Total   3


3148 Total     3


3166 R30-YELLOW PARK  11/18/10  08:23:  1


  R30-YELLOW PARK Total   1


3166 Total     1


3172 R41-#3 DOOR  11/17/10  07:02:  1


  R41-#3 DOOR Total   1


3172 Total     1


3174 R10-BLUE LIGHT C/O  11/17/10  06:59:  1


  R10-BLUE LIGHT C/O Total   1


3174 Total     1


3236 R90-CHANGING ASPECTS  11/19/10  12:26:  1

  R90-CHANGING ASPECTS Total   1

3236 Total     1


3246 R30-YELLOW PARK  11/14/10  20:27:  1


     11/15/10  21:33:  1


  R30-YELLOW PARK Total   2


3246 Total     2


3301 R45-OPER CNTRL UNIT  11/15/10  08:20:  1
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     11/19/10  06:59:  1


  R45-OPER CNTRL UNIT Total   2


3301 Total     2


3309 R41-#1 DOOR  11/17/10  08:17:  1


     11/18/10  07:56:  1


     11/18/10  19:27:  1


  R41-#1 DOOR Total   3


3309 Total     3


3337 R41-#2 DOOR  11/16/10  06:54:  1


  R41-#2 DOOR Total   1


3337 Total     1


3376 R25-WHITE LIGHT  11/16/10  13:35:  1


  R25-WHITE LIGHT Total   1


3376 Total     1


3389 R30-YELLOW PARK  11/11/10  09:28:  1


  R30-YELLOW PARK Total   1


3389 Total     1


3423 R10-BLUE LIGHT C/O  11/12/10  08:45:  1


  R10-BLUE LIGHT C/O Total   1


3423 Total     1


3429 R10-BLUE LIGHT C/O  11/17/10  20:05:  1


  R10-BLUE LIGHT C/O Total   1


3429 Total     1


3441 R41-NO MOTION DEF  11/14/10  10:18:  1


     11/15/10  17:08:  1


  R41-NO MOTION DEF Total   2


3441 Total     2


5009 R30-YELLOW PARK  11/15/10  06:27:  1


  R30-YELLOW PARK Total   1


5009 Total     1


Grand Total     117
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Appendix XX. Rail PM Averages by Home Location


I 7916 - GENERAL 

CLEAN INTERIOR 

L 

Avg Days 

Avg Miles 

Tasks>2 

PM Averages By Home Location 
Departments: RAIL 

Date Range: 8/1/2010 to 11/23/2010 

Print Date/Time: 11/23/2010 8:09:19AM 

------;LUE LJNJBROWN~REEN LINJ:LONG TER*-M ORANGE PINK LJNJ:PURPLE LJNE RED LJN~YELLOWJ + ~ ~ I I ~ 

17 22 22 15 ~ 22 ~ 15 15 
4102 2646 4972 3689 2977 4216 1715 2619 2946 
2073 807 667 230 

Unique EQ#'s __l_ 
-~- ~ ~ ~ 

42 
8 

606 
112 ~ 

394 
76 

2316 
336 

44 
6 

Total I 

18 
3309 

11~: I 
11~ 
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Appendix XXI. Score Card Execution by Clean Type for Rail


Execution By Clean Type for Rail as of 11/23/2010 at 8:12:14AM 

2102 RCA HOWARD RYP LINES 

Location( s): [ALL] 

Servicer(s) : [ALL] 

Score card Type(s) : RAIL GENERAL CLEAN SCORE CARD 

Date Range:11/1/2010 to 11/23/2010 

Location Count: 25 Location Average: 

RAIL GENERAL CLEAN SCORE CARD Score Card Average: 

Employee 34901 - was scored 2 times. Employee Average: 

car#: 2938 11/05/10 02:34AM Test ID: 138553 

car#: 2657 11/20/10 04:19AM Test ID: 139076 

Employee 35865 - was scored 3 times. Employee Average: 

car#: 2802 11/05/10 02:25AM Test ID: 138549 

car#: 2783 11/11/10 04:03AM Test ID: 138805 

car#: 2601 11/20/10 04:09AM Test ID: 139071 

Employee 38122 - was scored 2 times. Employee Average: 

car#: 2784 11/11/10 04:07AM Test ID: 138806 

car#: 2602 11/20/10 04:12AM Test ID: 139072 

Employee 50915 - was scored 1 time. Employee Average: 

car#: 2658 11/20/10 04:24AM Test ID: 139078 

Employee 50922 - was scored 2 times. Employee Average: 

car#: 2403 11/05/10 02:57AM Test ID: 138562 

car#: 2804 11/20/10 04:49AM Test ID: 139086 

Employee 51037 - was scored 2 times. Employee Average: 

car#: 2636 11/05/10 02:59AM Test ID: 138563 

car#: 2629 11/20/10 04:51AM Test ID: 139087 

Employee 51044- was scored 2 times. Employee Average: 

car#: 2801 11/05/10 03:01AM Test ID: 138564 

car#: 2630 11/20/10 04:53AM Test ID: 139088 

Employee 51068 - was scored 2 times. Employee Average: 

car#: 2937 11/05/10 02:39AM Test ID: 138556 

car#: 2611 11/20/10 04:33AM Test ID: 139081 

Employee 51082 - was scored 3 times. Employee Averaqe: 

car#: 2945 11/05/10 02:44AM Test ID: 138558 

car#: 2612 11/20/10 04:37AM Test ID: 139082 

car#: 2880 11/10/10 04:05AM Test ID: 138652 

Employee 51090 - was scored 3 times. Employee Avera.ge: 

car#: 2635 11/05/10 02:47AM Test ID: 138559 

car#: 2573 11/20/10 04:42AM Test ID: 139083 

car#: 2879 11/10/10 04:00AM Test ID: 138651 

Employee 51098 - was scored 1 time. Employee Average: 

car#: 2404 11/05/10 02:54AM Test ID: 138561 

Employee 51104- was scored 2 times. Employee Averaqe: 

car#: 2946 11/05/10 02:49AM Test ID: 138560 

car#: 2574 11/20/10 04:45AM Test ID: 139084 

2104 RCA ROSEMONT Location Count: 21 Location Average: 

91% 

91% 

91°/o 

9 2°/o 

890/o 

9 0°/o 

900/o 

910/o 

88% 

930/o 

9 0°/o 

96% 

90°/o 

90°/o 

89% 

91% 

86% 

910/o 

87% 

94°/o 

88°/o 

9 20/o 

83°/o 

9 2°/o 

920/o 

920/o 

97°/o 

960/o 

94% 

100% 

94°/o 

88°/o 

9 3% 

100% 

82% 

82°/o 

910/o 

910/o 

91% 

100% 
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RAI L GENERAL CLEAN SCORE CARD Score Card Average: 100% 

Employee 27608 - was scored 2 times. Employee Average: 100% 

car#: 3131 11/03/10 04:26AM Test ID: 138406 100% 

car#: 3003 11/12/10 03:24AM Test ID: 138743 100% 

Employee 38278 - was scored 1 time. Employee Average: 100% 

car#: 3132 11/03/10 04:26AM Test ID: 138407 100% 

Employee 41135 - was scored 1 time. Employee Avera_ge: 100% 

car#: 2205 11/03/10 04:27AM Test ID: 138408 100% 

Employee 41545 - was scored 2 t imes. Employee Average: 100% 

car#: 2206 11/03/10 04:28AM Test ID: 138409 100% 

car#: 3004 11/12/10 03:24AM Test ID: 138744 100% 

Employee 50947 - was scored 1 t ime. Employee Average: 100% 

car#: 2233 11/12/10 03:25AM Test ID: 138745 100% 

Employee 50968 - w as scored 3 times. Employee Avera_ge: 100% 

car#: 3057 11/03/10 04:29AM Test ID: 138410 100% 

car#: 2234 11/12/10 03:26AM Test ID: 138746 100% 

car#: 2234 11/12/10 03:27AM Test ID: 138747 100% 

Employee 51008 - was scored 2 times. Employee Average: 100% 

car#: 3058 11/03/10 04:29AM Test ID: 138411 100% 

car#: 2255 11/12/10 03:28AM Test ID: 138748 100% 

Employee 51022 - was scored 1 t ime. Employee Average: 100% 

car#: 2256 11/12/10 03:28AM Test ID: 138749 100% 

Employee 51042 - w as scored 3 t imes. Employee Average: 99% 

car#: 3133 11/12/10 04:45AM Test ID: 139143 98% 

car#: 2413 11/03/10 04:34AM Test ID: 138415 100% 

car#: 3001 11/12/10 03:29AM Test ID: 138750 100% 

Employee 51049 - w as scored 2 times. Employee Average: 99% 

car#: 3134 11/12/10 05:00AM Test ID: 139142 98% 

car#: 3002 11/12/10 03:30AM Test ID: 138751 100% 

Employee 51051 - was scored 2 times. Employee Average: 100% 

car#: 3073 11/03/10 04:30AM Test ID: 138412 100% 

car#: 3074 11/03/10 04:31AM Test ID: 138413 100% 

Employee 51127 - was scored 1 t ime. Employee Average: 100% 

car#: 2411 11/03/10 04:32AM Test ID: 138414 100% 

2118 RCA 98TH RYP LINES l ocation Count: 2 Location Average: 100% 

RAI L GENERAL CLEAN SCORE CARD Score Card Average: 100% 

Employee 38325 - was scored 1 time. Employee Average: 100% 

car#: 2601 11/23/10 04:30AM Test ID: 139202 100% 

Employee 50999 - w as scored 1 t ime. Employee Average: 100% 

car#: 2602 11/23/10 04:15AM Test ID: 139204 100% 

2119 RCA LINDEN RYP LINES Location Count: 2 Location Average: 100% 

RAIL GENERAL CLEAN SCORE CARD Score Card Average: 100% 

Employee 11483 - w as scored 2 t imes. Employee Avera_ge: 100% 

car#: 2407 11/10/10 04:30AM Test ID: 139138 100% 

car#: 2408 11/10/10 04:40AM Test ID: 139139 100% 
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2127 RCA 54TH Location Count: 1 Location Average: 100% 

RAIL GENERAL CLEAN SCORE CARD Score card Average: 100% 

Employee 50974 - was scored 1 time. Employee Average: 100% 

car#: 3199 11/17/10 04:10AM Test ID: 138998 100% 

2128 RCA DESPLAINES Location Count: 16 Location Average: 98% 

RAIL GENERAL CLEAN SCORE CARD Score card Average: 98% 

Employee 35899 - was scored 3 times. Employee Averaqe: 100% 

car#: 2279 11/05/10 04:50AM Test ID: 138521 100% 

car#: 3093 11/11/10 01:00AM Test ID: 138717 100% 

car#: 3106 11/19/10 04:10AM Test ID: 138969 99% 

Employee 51016 - was scored 1 time. Employee Avera_qe: 99% 

car#: 2239 11/12/10 04:50AM Test JD: 138760 99°/o 

Employee 51041 - was scored 3 times. Employee Avera_qe: 97% 

car#: 3097 11/05/10 04:10AM Test ID: 138569 98°/o 

car#: 2981 11/12/10 04:48AM Test ID: 138758 98% 

car#: 3098 11/19/10 04:20AM Test ID: 138983 95% 

Employee 51119 - was scored 3 times. Employee Averaqe: 96% 

car#: 3098 11/05/10 04:00AM Test ID: 138567 98% 

car#: 2982 11/12/10 04:49AM Test ID: 138759 98% 

car#: 3105 11/19/10 04:12AM Test ID: 138971 92% 

Employee 51122 - was scored 3 times. Employee Avera_qe: 98°/o 

car#: 3021 11/05/10 01:46AM Test ID: 138523 100% 

car#: 2247 11/12/10 04:52AM Test ID: 138761 98°/o 

car#: 2272 11/19/10 04:18AM Test ID: 138979 97% 

Employee 51123 - was scored 3 times. Employee Average: 98°/o 

car#: 2222 11/05/10 01:25AM Test ID: 138522 98°/o 

car#: 3127 11/12/10 04:53AM Test ID: 138762 100% 

car#: 2299 11/19/10 04:16AM Test ID: 138975 97% 

2148 RCA BROWN UNE Location Count: 2 Location Average: 100% 

RAIL GENERAL CLEAN SCORE CARD Score card Average: 100% 

Employee 38480 - was scored 1 time. Employee Average: 100% 

car#: 3443 11/16/10 04:10AM Test ID: 139004 100% 

Employee 51006 - was scored 1 time. Employee Averaqe: 100% 

car#: 3405 11/16/10 04:00AM Test ID: 139005 100% 

2159 RCA HARLEM Location Count: 7 Location Average: 100% 

RAIL GENERAL CLEAN SCORE CARD Score Card Average: 100% 

Employee 37944 - was scored 3 t imes. Employee Average: 100% 

car#: 2538 11/11/10 04: lOAM Test ID: 138995 100% 

car#: 2413 11/02/10 01:30AM Test ID: 138340 100% 

car#: 2465 11/20/10 04:00AM Test ID: 139069 100% 

Employee 50958 - was scored 2 times. Employee Avera_qe: 100% 

car#: 2468 11/11/10 04:00AM Test ID: 138991 100% 

car#: 2497 11/20/10 04:20AM Test ID: 139070 100% 

Employee 51145 - was scored 1 time. Employee Averaqe: 100% 

Page 3 of 4 



Chicago Transit Authority Rail Car Maintenance Plan

November 2010 Page 84

car#: 2526 11/20/10 03:40AM Test ID: 139068 100% 

Employee 51149 - was scored 1 time. Employee Avera.qe: 100% 

car#: 2491 11/22/10 04:20AM Test ID: 139176 100% 

2168 RCA MIDWAY Location Count: 3 location Average: 97% 

RAIL GENERAL CLEAN SCORE CARD Score card Ave rage: 970/o 

Employee 50994 - was scored 1 time. Employee Averaqe: 100% 

car#: 3171 11/17/10 04:00AM Test ID: 139001 100% 

Employee 51147 - was scored 1 time. Employee Averaqe: 98% 

car#: 3222 11/18/10 04:20AM Test ID: 139141 980/o 

Employee 51172- was scored 1 time. Employee Averaqe: 94% 

car#: 3221 11/18/10 04:30AM Test ID: 139140 94% 
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Appendix XXII. Manager Scorecard Usage


Manager Scorecard Usage 
Date Range: 11/1/2010 to 11/19/2010 

Location(s) : 2102, 2103, 2104, 2118, 2119, 2127, 2128, 2148, 2158, 2159, 2168, 2210, 2211, 2212, 2220, 2224, 2226, 2230 

Print Date/Time: 11/24/2010 1:49:40PM 

2104 - DES PLAINES BAUGHN, ROBERT C 
TERMINAL 

HOJNACKI; TOM 

r l 2104 - HARLEM TERMINAL UGHN, ROBERT C 

-fatal 2104 - RCA DESPLAINES REEN; LOLITA 

2104 - ROSEMONT TERMINAL i~,:""· ""'"' NACKI; TOM 

---rl 2118 - 98TH ST TERMINAL RSON; K 

---r= 2118 - HOWARD TERMINAL RSON; K 

1:'"' 2118- RCA 98TH RYP LINES ILL; STACY N 

~I 2148 - KIMBALL TERMINAL RRY, NICHOLAS 
ANTHONY 

~I 2159 - RCA HARLEM NE; JAMES 

RAIL PLATFORM SERVICING SCORE CARD 

l 
---c 2168 - KIMBALL TERMINAL USTIS; MARIA 

---c 2168- MIDWAY TERMINAL USTIS; MARIA 

~I 2224 - RCA HOWARD RYP EWOOD; G 
LINES 
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List of Reasons for Revisions


Revisions November 2010:

1. Revised RCMP layout to improve readability.

2. Updated RCMP to reflect recommendations by PMOC.

3. Added additional examples to Appendix.

4. Note:  Appendix IV was updated 12/2010 to match similar chart in Fleet Management Plan.




