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3.0 Project Management 

3.1 Overview 

These Technical Specifications, including the conceptual drawings, describe and illustrate the 
criteria to be used for the Contractor's design and manufacture of the C21 railcars. 

The cars shall comply in all respects with the requirements of the applicable laws and 
regulations of the United States of America, especially the regulations of the Federal Railroad 
Administration (FRA).  Testing will be conducted in full compliance with all FRA requirements.  
It is noted that while specific agency regulations and recommendations are called for in this 
Technical Specification, they shall not be considered to be to the exclusion of all others.  The 
cars shall also comply in all respects with applicable standards and recommendations of the 
American Public Transportation Association (APTA) and the Association of American Railroads 
(AAR), unless specified otherwise.     

The design criteria and constraints that are known to the Customer have been specified.  
Further definition and clarification are anticipated during the design review process.  The 
Contractor shall not be relieved of the overall responsibility of providing an adequate design for 
the Customer’s service conditions.  

Various industry standards such as those published by AAR, APTA, ASME, ASTM, ANSI, IEC 
and IEEE documents mentioned in this Technical Specification are examples acceptable to the 
Customer.  Material standards and specifications which are used by the Contractor, unless 
otherwise approved by the Customer, shall be of those organizations which are based in the 
United States, or are generally used on a commercial basis in the United States.  The 
applicable document revision shall be that in effect on the date of contract award.  The 
specified standards of this Technical Specification may be replaced with Customer approved 
equivalent standards proposed by the Contractor after Contract award.  The Contractor shall 
be required to establish the equivalency and to obtain explicit approval from the Customer for 
any substituted documents.    

3.2 Regulations, Standards, Specifications and Drawings 

The Customer takes no responsibility for the identification of applicable chapters and 
paragraphs of regulations and standards with which the Contractor must comply.  Nothing in 
this specification shall relieve the contractor from ensuring that all applicable regulations, 
standards and specifications are followed.  The contractor shall provide proof of compliance for 
those items so governed before the first train set is accepted. 

The Contractor is responsible for ensuring that all applicable regulations, standards and 
specifications are followed when complying with the requirements of this document. 

A summary list of regulations, standards and specifications is listed in Chapter 2 as a guide to 
the Contractor, but shall not be construed as complete. 
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3.3 Project Management 

The Contractor shall submit to the Customer for approval no more than 45 days after Notice to 
Proceed (NTP) a program management plan.  It shall contain at a minimum an organizational 
chart providing a definition of personnel responsibilities, the methods and communications to 
be used to control the program (its schedule, technical performance, program changes, 
subcontracts, material procurement and field engineering support) and details concerning the 
Critical Path Method (CPM) scheduling plan for the contract work, as described below.  The 
program management plan shall have a live document status.  All changes must be submitted 
to the Customer during the next monthly progress report covering the time period the change 
took place.  Changes will be subject to approval by the Customer. CDRL 

The Contractor shall use an approved industry standard computer driven CPM plan to 
schedule all activities related to this contract, including its work, and the work of its 
subcontractor's and major supplier's work.  The CPM Plan shall have a precedence-type 
network, with the start date being the NTP, with every milestone listed in the Terms and 
Conditions being identified, including the delivery of each car.  All intermediate milestones 
shall be shown in proper logical sequence.  The CPM plan shall include all of the Contractor's 
work activities with sufficient detail such that all interfaces with all direct and related parties of 
the project are highlighted.  The work of subcontractors and suppliers shall be shown on the 
schedule, being supplied by them and updated whenever necessary.  A high priority shall be 
given to keeping their plans accurate and up-to-date.  Major procurement activities shall be 
indicated, including submittal and approval of shop drawings and delivery of all material.  
Interruption of service, delivery of equipment, project phasing and any other specification 
requirements must be included.  The Contractor shall require that all subcontractors and 
suppliers provide the information needed to properly update the plan, at a maximum period 
between updates of 30 days, and then provide the updated plan to the Customer.  Particular 
attention shall be given toward the early detection of any supplier delay, to allow proper 
response to be made by the Contractor as early as possible.  

In addition to the requirement for updated versions of the CPM plan to be submitted to the 
Customer, the Contractor shall submit to the Customer a monthly progress status report in the 
form of updated computer printouts and narrative reports.  In the narrative report, the 
Contractor shall state the percentage of work physically completed and include a description of 
the physical progress during the report period; plans for the forthcoming report period; 
problem areas, current and anticipated; delaying factors and their impact; and an explanation 
of corrective actions taken or proposed.  Specifically addressed in the report shall be the status 
of uncompleted activities which have less than 30 calendar days float and which are either in 
progress or scheduled to be started within the next reporting period.  At the request of the 
Customer, the Contractor shall participate in pre-update conferences to verify progress and 
review modifications to the detailed network schedule prior to the formal monthly submittal.  
This report shall also include the work done by major suppliers and subcontractors.  CDRL 

3.3.1 Correspondence Tracking 

Following NTP, the Contractor and the Customer shall mutually agree on a common 
correspondence identification coding system.  All correspondence shall be coded by the sender 
with a letter(s) from the English alphabet to designate the originator and with a unique 
sequence number to ensure unmistaken identity.  All correspondence shall readily display the 
Customer’s contract number, denote if a reply is required, and the identity of coded 
correspondence being replied to, if any.  Both parties shall maintain a log to list the date a 
correspondence is sent or received.  
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All submittals shall be made solely by the Contractor through the use of written 
correspondence describing the purpose of the submittal, the anticipated work and response by 
the Customer and the specific identification of the material submitted in terms of 
drawing/revision numbers, document numbers, etc.   

A standard format shall be used for documentation that is carried throughout the duration of 
the Contract.  

3.4 Quality Assurance (QA) 

The Contractor shall develop and implement a Quality Assurance (QA) program that conforms 
to FTA-IT-90-5001-02.1 of February 2002: Quality Assurance and Quality Control Guidelines, to 
assure the delivery of a quality product.  The elements of the program shall encompass and 
control the Contractor’s entire organization and all other manufacturers, subcontractors and 
suppliers that perform work relating to this car contract. 

The QA Program shall assure that all aspects of car design, component manufacture and 
testing, car assembly and testing, and car commissioning are in full conformance with the 
design, materials and workmanship requirements provided in these Technical Specifications, 
and are comprehensively documented. 

3.4.1 Quality Assurance Plan 

A Contract-specific QA plan shall be prepared that details when and where in the 
manufacturing process each element of the Contractor’s and major supplier’s organizations will 
perform specific actions required by the associated QA manual using the quality procedures 
found therein.  The plan shall also specifically identify an adequate number of qualified staff to 
carry out the required QA tasks and their roles and responsibilities.  

The plan shall illustrate how the Contractor intends to meet the quality assurance 
requirements of this Technical Specification.  

Required elements of the QA plan: 

• Overview of contractor's QA program. 

• Corporate organization chart showing how the unit responsible for QA fits into the 
overall corporate structure, including how it relates to other functional units such as 
engineering, purchasing, production and warranty, and how the QA communicates with 
those other functions to ensure quality objectives are met. 

• Organization chart for the QA unit, including names, duties and responsibilities, and 
contact information for QA unit personnel. 

• Specific QA policies, procedures and objectives that are implemented at all stages of the 
project to ensure that the highest quality is maintained through the life of the project. 

• Role of the Customer in the QA process, including Customer design reviews, inspections 
and hold points, and the Customer's authority to require corrective action to resolve 
quality problems. 

• Process for implementing, monitoring and revising/improving QA policies and 
procedures, including the means by which QA has the ability to take corrective action to 
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resolve quality problems within engineering, production or testing, and the authority 
that gives QA the ability to stop production if problems go uncorrected. 

• Process for engineering changes, configuration management, production control and 
other manufacturing tools to ensure that vendors and production are working to 
current revisions of all drawings, specifications, policies and parts lists. 

• Process for auditing production to determine if QA policies and procedures are being 
implemented and maintained, and how problems are corrected. 

• Process by which vendors and suppliers are verified to be in compliance with the 
contractor's QA program, and the process for ensuring that vendors adhere to the QA 
plan, including source inspections, inbound material inspections, resolving vendor 
quality problems, certification of parts authenticity and anti-counterfeiting efforts, and 
long-term parts availability in conformance with contractual provisions. 

• Inspection process for monitoring quality during production, including flow chart and 
process for resolving defects and closing out nonconformances. 

• Schedule for inspection and recalibration for all tools and devices used for 
measurement, testing or inspection. 

• Process and objectives for defect reduction over the term of production of the vehicles, 
including trend analysis, engineering changes if necessary and modifications to 
inspection and testing processes. 

• Monitoring of post-delivery performance of delivered vehicles, including evaluation and 
analysis of fleetwide failures, engineering changes to production, and field modifications 
to delivered vehicles if necessary. 

The QA plan shall be submitted to the Customer for review and approval, no more than 90 
days after NTP. CDRL 

The approved QA plan and supplemental manuals, procedures and instructions shall be 
subject to regular scheduled and unscheduled audits by the Customer. 

A quality organization chart shall be included to show the reporting relationships of all QA 
management staff.  The responsibility for the quality assurance function shall be so placed in 
the Contractor’s organization that it is independent from production. 

The QA plan shall clearly indicate that the Contractor’s QA representatives shall have sufficient 
authority and organizational freedom to insure that a nonconforming or discrepant product or 
service will not be delivered.  The organization of the Contractor's QA program shall report 
directly to the General Manager of the Contractor's facility or the Contractor's Project Manager.  
In any case it must be completely independent of the Contractor's manufacturing or 
purchasing divisions.  The QA personnel shall have complete freedom to identify and evaluate 
problems; to recommend solutions; to verify implementation of solutions; and to control further 
processing, delivery, or installation of a nonconforming or deficient item until proper and 
documented disposition has been obtained.  

The Contractor's QA personnel performing inspections and tests shall be certified for such 
work.  Certification of personnel shall be by the virtue of those skills which are obtained by 
experience or training and verified by testing.  All manufacturing personnel performing special 
processes, such as welding, brazing, etc. shall be trained and certified for such work, in 
accordance with applicable industry standards and practices.  Records of personnel 
certifications shall be maintained and monitored by the Contractor's QA department.  These 
records shall be made available to the Customer for review.   
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The Contractor shall, upon request, place measuring and control recordings at the disposal of 
the Customer and provide copies of documentation.  The Contractor shall ensure that 
inspection and tests are based on the latest approved revision or change to drawings and 
specifications.  A procedure shall be maintained that embraces the adequacy, completeness 
and updating of drawings, and the control of changes.  This procedure shall be in coordination 
with the change control system as provided in this Specification and Contractor’s configuration 
management system.  The Contractor shall ensure that requirements for the effectivity point of 
changes are met and that obsolete drawings and change requirements are promptly removed 
from all points of issue and use.  Means of recording the effective points shall be employed and 
made available to the Customer 

The Contractor shall establish and maintain an effective and positive system for controlling 
nonconforming material and workmanship, including procedures for its identification, 
segregation and disposition.  Dispositions allowing the use or repair of nonconforming material 
or workmanship shall require the Customer's approval.  All nonconforming material shall be 
positively identified to prevent unauthorized use, shipment or intermingling with conforming 
material.  Holding areas and procedures mutually agreeable to the Contractor and the 
Customer shall be established by the Contractor.  

Corrective action and related information shall be documented and made available to the 
Customer upon request.  Corrective action shall extend to the performance of all subsuppliers 
and include as a minimum:  

• Analysis of data and examination of discrepant products to determine extent and 
causes with corrective action implemented in an expeditious manner prior to the next 
shipment, order or inspection.  

• Introduction of required improvements and corrections, initial review of the adequacy of 
such measures, and monitoring of the effectiveness of corrective action taken.  

• Analysis of trends in processes or performance of work to prevent nonconforming 
products.  

The Contractor shall, for the purposes of this Contract, designate a person who has sufficiently 
defined responsibility, authority, resources and organizational freedom of action to be in charge 
of, and implement on behalf of the Contractor, such QA as is required to ensure a proper 
control of the production process.  The QA organization must report independently from 
production and have fully independent authority to reject unsatisfactory material and 
subassemblies regardless of any effect on the progress of the Work. 

The QA plan shall also contain or refer to a comprehensive collection of standard forms to be 
utilized for documentation of quality control activities.  These forms shall be designed to assure 
compliance of materials, processes, personnel and products to the approved design drawings 
and applicable specifications. 

3.4.1.1 Subcontractor Quality Assurance Requirements 

The Contractor shall require that each subcontractor establish and maintain a QA program 
acceptable to the Contractor and the Customer for the services and items it supplies.  The 
Contractor is responsible for all subcontractor and supplier quality and performance. 

The Contractor shall survey, audit and periodically review each subcontractor and their 
facilities to assure adequate capabilities to perform subcontracted efforts in compliance with 
the Contractor’s QA program. 
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Each subcontractor or supplier shall have a QA system that is approved by the Contractor and 
fully implements the QA plan of the Contractor as it applies to the subcontractor or supplier’s 
scope of work. 

3.4.1.2 Quality Assurance Assessments 

The Customer shall have the right to visit all facilities of the Contractor, subcontractors and 
suppliers associated with this Specification to conduct initial and on-going assessments of 
their QA programs to determine if the QA programs are capable of assuring product compliance 
with the requirements of this Specification.  During these assessments, the Contractor shall 
provide Customer personnel reasonable assistance as they inspect production facilities, 
examine operations in progress and review documentation.  If any deficiencies are noted, the 
Contractor shall ensure that the deficiencies are properly documented and the necessary 
corrective action is promptly implemented. 

For on-going assessments, the Customer shall have free access to the production facilities of 
the Contractor and his Subcontractors.  The Contractor shall perform periodic quality 
assurance audits and inspections during the execution of the car contract to ensure that all QA 
program obligations are being fulfilled and that all deliverables meet the requirements of the 
Technical Provisions and all approved drawings and procedures.  Customer audits and 
monitoring will be performed independent of and in addition to the Contractor’s quality 
assurance function, but will in no way replace, negate, override or lessen the Contractor’s QA 
obligations. 

3.4.1.3 Quality Assurance Audits 

The Contractor shall maintain adequate records of compliance with the QA program plan for 
the life of the contract and subsequent warranties are in force.  These records shall be made 
available to the Customer representative on demand, and a complete set of records shall be 
submitted to the Customer at the end of the warranty period. CDRL 

3.4.1.3.1 Customer Audits 

The Customer will perform scheduled and unscheduled audits of the Contractor’s quality 
assurance activities to assure compliance with the approved QA plan.  As a minimum, the 
following audits of the Contractor will be performed: 

• During production of the first carshell (will include an audit of both the Contractor and 
major subcontractors) 

• During manufacturing, installation of equipment, and testing 

• Before acceptance of the first car 

The Contractor will be notified of other audits to be performed by the Customer as deemed 
appropriate. 

3.4.1.3.2 Contractor Audits 

The Contractor shall perform periodic internal audits throughout the life of the project to verify 
that all aspects of the Customer-approved QA plan have been effectively implemented.  The 
Contractor shall provide the Customer with an internal audit schedule at the onset of the 
project and whenever revisions to the schedule occur.  Deficiencies discovered during the audit 
process shall be documented and corrected.  Corrective actions shall include measures to 
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preclude recurrence of the deficiency.  Deficient areas shall be re-audited on an accelerated 
schedule. 
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3.4.1.3.3 Subcontractor Audits 

The Contractor shall audit subcontractors to assure compliance with the approved QA plan.  
As a minimum, the following audits of each subcontractor shall be performed: 

• Prior to a subcontracted or purchased item being delivered 

• Within 30 days of the scheduled First Article Inspection (FAI), qualification test or the 
Contractor’s acceptance of any supplies items or services 

The Customer shall be notified in advance of any scheduled audit and may witness any 
Contractor performed audit. 

3.4.1.3.4 Audit Reports and Corrective Action 

The Contractor shall fully plan and document all quality audit activities performed internally 
and at subcontractor premises.  Likewise, the Customer will provide the Contractor with an 
audit report within two weeks of each audit detailing any non-compliance’s found during the 
audit, recommending corrective actions and establishing dates by which corrective action is 
required. 

3.5 Design Objectives 

3.5.1 Reliability 

Every complete car, as well as each constituent component, assembly, subsystem and system 
element shall be designed in such a manner as to perform its function reliably in revenue 
service.  Each car under all system operating conditions shall operate with a failure rate not 
exceeding that defined in these Technical Specifications. 

The Contractor shall prepare and submit at the Preliminary Design Review (PDR) for approval 
by the Customer a Reliability Program Plan which shall, as a minimum, contain the following:DR 

• Program objectives 

• Reliability program schedule 

• Methodology to be used in reliability analyses 

• Organization of personnel responsible for managing the reliability program 

• Controls for activities of subcontractors and equipment suppliers to assure compliance 
with reliability program methods and objectives 

• Preliminary reliability demonstration testing plans for verification of compliance when 
calculations and analyses are inconclusive, or when past performance records are 
incomplete or unavailable 

• Reliability demonstration program 

• Reliability demonstration procedures 

• Reliability database in FileMaker Pro (current revision) 
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3.5.1.1 Reliability Objectives 

The Contractor shall provide reliability objectives that identify the Mean Distance Between 
Train Delays (MDBTD) and the Mean Distance Between Component Failure (MDBCF) 
performance levels to be met for its car design to the Customer for approval.  The reliability of 
the cars shall be consistent with the requirements of this specification and the Contractor’s 
maintenance plan. 

The reliability objectives shall be based on single car operation at an average speed of 55 mph 
(88 km/hr) and a utilization of 215,000 miles/yr (344,000 km/yr). 

3.5.1.2 Car Reliability Requirements 

The car shall achieve a car MDBTD of at least 150,000 miles (120,000 km). 

A train delay shall be defined as a car-related failure causing a train in service to be: 

• More than 15 minutes late at its destination terminal; 

• Canceled either at its originating point or en route; or 

• Reduced in size or revenue capacity due to requiring a failed car to be removed from the 
train. 

3.5.1.3 Component Reliability Requirements 

Providing that the Contractor’s specified routine maintenance is performed on the various car 
sub-systems and components, the following reliability (MDBCF) requirements shall be met: 

System Mean Distance Between Component Failure 
Friction Braking System 300,000 miles [330,645 km] 

Side and End Doors 300,000 miles [482,803 km] 
HVAC System 380,000 miles [612,903 km] 

Couplers 300,000 miles [411,290 km] 
Trucks and Suspension 435,000 miles [701,613 km] 

PA Systems 460,000 miles [741,935 km] 
Auxiliary Power Systems 255,000 miles [411,290 km] 
Lighting (except bulbs) 890,000 miles [1,439,516 km] 

Food Service Components 300,000 miles [482,803 km] 
Toilet 300,000 miles [482,803 km] 

Cab Control Systems 450,000 miles [724,204 km] 

The Contractor shall provide records illustrating the product history and experience of existing 
systems and system components to verify that the specified MDBCF requirements are 
achievable. 

Where historical records of equipment performance, detailing equipment operations, have not 
yet been established, analyses shall be performed to identify weaknesses within the system 
hardware and software design.  The analyses shall provide detailed information for the system 
designs for theoretical circuit behavior, random component failures, electrical interference, 
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systematic component failures and software errors in software-based logic.  The reliability 
analysis shall be submitted for approval and updated periodically. 

Reliability of microprocessor software shall be assessed from previous experience with similar 
software in railroad and rail transit revenue service, or by reliability evaluation methodology 
based upon the number of errors detected in each phase of the software development cycle.  
The improvement in operational reliability provided by fault tolerance features shall be 
quantified. 

The MDBCF shall be defined by the following equation: 

MDBCF = d/F 

where d equals the total car operating distance and F equals the number of relevant failures. 

A failure shall not include the following, for the purposes of calculating reliability: 

• Failure due to documented instances of recommended preventative maintenance not 
being performed; or 

• Failure due to accidents, vandalism or other physical mistreatment 

3.5.1.4 Reliability Demonstration Program 

The Contractor shall prepare a detailed reliability demonstration program identifying all 
quantitative requirements, to demonstrate that design reliability concepts and guideline 
objectives are in compliance with the analysis.  The program shall contain failure accounting 
ground rules, accept-reject criteria, number of test cars, test locations, environmental 
conditions, planned starting dates and test duration.  The reliability demonstration plan shall 
be submitted to the Customer at the preliminary design review.  DR 

The program shall provide a constant review of failure rate sources, de-rating policies, items 
with critical shelf life and prediction methods and shall identify planned actions in instances 
where prediction methods indicate non-compliance with the specified requirement.  The 
program shall provide for compliance with all guidelines and provide that prohibited 
parts/materials are not utilized. 

The program objectives shall include (but are not limited to): 

• Reliability program organization, showing personnel and their responsibilities over the 
entire program 

• Reliability demonstration schedule 

• Specific tasks shall be identified for schedule development with start and completion 
dates, illustrating integration with major program milestones for design, manufacturing, 
and testing 

• Reliability requirements compliance methodology to be used in reliability analyses for 
success-failure criteria measuring MDBCF values for individual equipment items and 
subsystems under demonstration 

• Reliability program controls, methods and objectives to provide compliance and change 
control procedures for implementing design changes during the demonstration 
program, for failures, identifying the cause and need for corrective action. 
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• Establishment of a joint Contractor/Customer failure review board to classify failures, 
identify cause and propose corrective action, if required. 

• Reliability demonstration procedures and forms for recording and submitting data, 
showing format, test logs, data records and date and location of test records. 

The reliability demonstration program shall commence upon the conditional acceptance of the 
first car of the base order and shall continue to the end of warranty period of the last accepted 
car.  The reliability demonstration program plan shall be submitted for Customer approval.  
During the demonstration, the cars shall be maintained by qualified maintenance personnel 
according to the maintenance plan and maintenance manuals provided by the Contractor. 

Reliability calculations will be performed using a 12 month moving window.  All equipment 
failures during car burn-in shall be reported and recorded, but not counted in establishing 
MDBCF and MDBTD values.  Determination of pass or fail will be assessed only at the end of 
the reliability demonstration. 

The Contractor shall make necessary modifications during the reliability demonstration 
program in order to achieve the MDBCF and MDBTD requirements.  The Contractor shall 
submit all requests for such design changes within 60 days of the end of the reliability 
demonstration using the Engineering Change Request (ECR) system and shall gain Customer 
approval prior to the implementation of any change.  All reliability-related modifications defined 
during the reliability demonstration program shall be implemented on all cars and spare parts 
within 180 days of the date of approval of the modifications by the Customer. 

If at the end of the reliability demonstration it cannot be determined that all specified MDBTD 
reliability requirements have been met, the Contractor shall re-design and modify or replace all 
such systems, subsystems, components, parts or equipment as needed to achieve acceptable 
reliability, at the Contractor’s expense, regardless of whether these items have exhibited the 
defect or failure and regardless of the warranty status.  Should such modifications not be 
completed within this time, the Customer shall have the right, at its sole discretion, to perform 
any necessary engineering or studies, and to correct the defect or failure.  All costs incurred by 
the Customer for such engineering and corrective work shall be at the Contractor’s expense.  
Any items replaced by the Customer during such corrective work will be disposed of by the 
Customer in the manner requested by the Contractor and at the Contractor’s expense.  If the 
Contractor fails to furnish disposition instructions, the Customer will dispose of such items, at 
the Contractor’s expense, in such a manner, in the Customer’s sole judgment, is appropriate. 

Cars so modified shall undertake a further reliability demonstration of at least six months 
duration to prove reliability.  Modifications shall continue at the Contractor’s expense until the 
specified MDBTD reliability levels are met. 

3.5.1.5 Reliability Demonstration Procedures 

The Contractor shall provide a set of procedures to be followed in the reliability demonstration.   

These procedures shall, as a minimum, contain the following: 

• Method for all equipment failures to be reported during reliability testing, including 
forms and reliability database. 

• The reliability program shall utilize failure data collected through the warranty failure 
tracking process. 
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• Details of the burn-in period for each car.  All equipment failures during the burn-in 
shall be reported and recorded, but not counted in establishing MDBCF values. 

• Procedure for corrective action when necessary to meet reliability requirements.  This 
shall include proposed reliability demonstration restart procedures, proposed changes, 
and appropriate supporting data.  The proposed plan shall clearly identify a specific 
method for verifying the effectiveness of change(s).  Credit may not be taken for time 
from previous failed tests, and the specified performance and other required 
characteristics of the equipment shall not be changed to achieve reliability 
requirements. 

• Method for recording all relevant data necessary to calculate MDBCF values for the car 
and major systems and to verify successful demonstration of the MDBCF requirements. 

All parts or material returned to the Contractor for repair or replacement shall be accompanied 
by a failure analysis report form.  This form shall clearly identify the part by description and 
part number; identify the car and service mileage of that car, date of failure and the nature and 
probable cause of failure.  The Contractor shall comment on the cause and proposed action (if 
any) sections of this report and return it to the Customer within 60 days of the failed item or 
system. 

3.5.1.6 Reliability Database 

The Contractor shall establish a computer-based reliability database that shall be utilized for 
the following tasks: 

• Monitoring of overall car reliability on both a car and a component level 

• Tracking of all component failures and identification of epidemic failures 

• Tracking of all warranty claims 

• Maintaining a configuration record for each car 

Each record shall contain, as a minimum, the following information: 

• Customer car number 

• Car acceptance date 

• Detailed listing of all car system equipment and major components including 
description, supplier’s name, Customer part number, supplier part number, serial 
number, revision level and date of installation on car. 

3.5.2 Maintainability 

The car shall be designed and built so as to minimize maintenance and repair time and overall 
costs over the car life.  The following shall be considered good practice in designing for 
maintainability and shall be utilized in the car design: 

• All systems and components serviced as part of periodic preventive maintenance shall 
be readily accessible for service and inspection. 

• Removal or physical movement of components unrelated to the specific maintenance 
and repair tasks involved shall not be required. 
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• Relative accessibility of components, measured in time to gain access, shall be inversely 
proportional to frequency of maintenance and repair of the components.  (Items 
requiring more frequent maintenance shall be easier to access). 

• Assemblies and components that are physically interchangeable shall be functionally 
interchangeable. 

• Modular or plug-in assemblies and components that are not functionally 
interchangeable shall not be physically interchangeable. 

• Systematic fault isolation procedures shall be developed for inclusion in the 
maintenance manuals. 

• Local built-in test points and fault/status indicators shall be provided and clearly 
marked for all major systems including friction braking, Heating, Ventilation and Air 
Conditioning (HVAC), passenger doors, auxiliary power, battery charger, Public Address 
(PA), toilet system and food service equipment (chillers and elevator).   

• All test points, fault indicators, modules, wire terminations, piping, tubes, wires, etc., 
shall be identified by name plates, color coding, number coding or other means to assist 
the maintenance personnel. 

• Component placements in equipment cabinets, enclosures or confined places shall give 
the most accessible positions to those items requiring the most frequent maintenance 
or adjustment. 

• Door panels and openings shall be of sufficient quantity, size and placement to permit 
ready access from normal work areas. 

• Standard, commercially available components and hardware shall be used wherever 
possible. 

• Captive fasteners shall be used on covers and access panels where periodic 
maintenance and inspection are to be carried out.  The use of special tools for removal 
shall be avoided. 

• Access shall be provided, to the greatest extent possible, to structural components to 
allow inspection for cracks and corrosion. 

• Major components shall be designed for ease of removal.  Handles and lifting eyes shall 
be provided as applicable, on heavy equipment and components not readily accessible. 

• Means shall be provided to verify the operability of redundant hardware components, 
and their switching devices, during maintenance, troubleshooting and testing. 

• Requirements for special tools and fixtures shall be minimized. 

3.5.2.1 Maintainability Plan 

The Contractor shall prepare and submit for review at the PDR, a maintainability program plan 
utilizing design standards that minimize Mean Time To Repair (MTTR), cleaning and 
maintenance costs throughout the car’s intended useful life.  

The plan shall include the system MTTRs and car goal for the proposed car.  An overall 
quantitative maintainability requirement goal for the car’s corrective maintenance shall be the 
weighted average of the MTTR (mean time to repair) of the key system elements.  Diagnostic 
and set-up time shall be included in the MTTR. 

Preventive maintenance is defined as the maintenance tasks performed to minimize the 
possibility of future equipment failure, reduce or minimize wear rates, replace consumable 
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parts, and satisfy warranty requirements.  The elapsed time required to perform preventive 
maintenance (exclusive of servicing) on the car shall be demonstrated. 
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The objectives of the maintainability program, including corrective and preventive 
maintenance, shall provide for: 

• Maximization of car availability 

• Minimization of maintenance costs, including cleaning 

• Minimization of car down time 

• Minimization of special and high skill levels for maintenance 

• Minimization of special tools and fixtures 

Components and sub-assemblies requiring occasional removal shall be plug-in units, 
adequately identified and secured and keyed to prevent misapplication. 

The need for adjustments shall be avoided wherever possible.  Adjustment points shall be 
readily accessible, adequately identified and self-locking to prevent inadvertent operation and 
drift. 

3.5.2.2 Mean Time to Repair Requirements 

The MTTR a car fault and restore the car to operational readiness shall not average more than 
1.8 hours including diagnostic and set-up time. 

This shall be the weighted average of the MTTR values for the following subsystem elements: 

System MTTR or Replace Major Module (hours) 
Friction Braking System 2.0 

Side and End Doors 0.8 
HVAC System 2.1 

Couplers 2.6 
Trucks and Suspension 1.6 

Auxiliary Electrical System 1.5 
Lighting 0.5 

Wheels and Axles 4.0 
Cab Control 2.5 

PA/IC 1.0 
Water and Waste System 2.0 

3.5.2.3 Maintainability Demonstration 

The adequacy of the car design for maintainability shall be evaluated to the satisfaction of the 
Customer using product components and equipment, mockups and actual cars during the 
design, production and acceptance phases. 

This demonstration shall include a shop exercise including troubleshooting, change out of 
components, corrective maintenance, and the use of Contractor supplied special tools and 
equipment.   
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The maintainability of following systems shall, as a minimum, be demonstrated: 

• Trucks 

• HVAC 

• Brakes 

• Wheels and axles 

• Auxiliary electric equipment (including battery charger and battery) 

• Side and end doors 

• Couplers 

• PA and intercoms 

• Water and waste system 

• Emergency equipment and lighting 

• Cab control equipment 

The Contractor shall prepare and submit a maintainability demonstration plan for Customer 
approval at the PDR.   

During the demonstration, the cars shall be maintained according to the maintenance plan 
and maintenance manuals provided by the Contractor. 

If at the end of the demonstration it cannot be determined that all specified maintainability 
requirements have been met, the Contractor shall re-design and modify or replace elements as 
needed to achieve acceptable maintainability at the Contractor’s expense.  Cars so modified 
shall undertake a further maintainability demonstration to prove maintainability. 

3.5.3 Metrication 

The designs, components and fasteners used on the new cars shall be of inch-standard units of 
measure wherever possible.  While use of metric system of measure will be permitted where 
necessary, requests for their usage, defined at the subcomponent level, must be submitted to 
the Customer for review and approval.  There shall be no mixing of metric and inch-standard 
fasteners within a component or subsystem.  All metric fasteners used in the car shall be 
clearly and distinctly called out on all project documentation. 

For all drawings, manuals, specifications and inspection documents, all dimensions shall be 
shown in inch-standard units of inches and decimals, with a metric equivalent shown in 
parentheses adjacent to the inch-standard dimension.  If a component or subassembly uses 
metric units as the primary system of measurement, then SAE equivalents shall be provided in 
parentheses. 

3.5.4 Safety 

Safety shall be of primary importance in the design of the car.  The car shall present a safe, 
hazard-free environment to passengers, crew members and the general public.  Passage 
through the car shall be easy and safe.  No sharp edges or corners or pinch points shall occur 
where passengers, crew, or maintenance personnel may come into contact with them.  
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Adequate handholds shall be provided throughout the car.  The operating cab shall be 
designed to minimize injury from impact against cab surfaces in a collision.    

Passengers and crew shall not be exposed to tripping hazards, exposed electrical voltage, toxic 
materials or similar hazards.  Location, illumination levels, colors, graphics and surface 
finishes shall be selected to maximize visibility of door thresholds, windscreens, controls and 
other objects with which the passengers and crew must interface.   

Normal and emergency equipment and controls which the passenger or crew may operate shall 
be clearly identified, and operating procedures shall be presented in both text and graphic 
formats.  Passenger emergency signs shall also be embossed in Braille raised typeface.  Power 
capacitors shall self-discharge.  

3.5.4.1 General Safety Design Requirements 

The general safety design requirements and the guidelines listed below shall be incorporated 
into the design of all car systems affecting safety.  Permissive conditions are those that permit 
an action or event to take place.  Restrictive conditions are those that limit the actions or 
events that can take place. 

• Only components with high reliability and predictable failure modes, and which have 
been proven in conditions similar to the projected service shall be utilized. 

• All electronic circuits shall be assumed capable of failing in permissive modes. 

• Software shall be considered capable of failing in an unsafe mode unless it is safety 
verified while operating in the proposed hardware. 

• Systems shall be based on closed circuit principles in which energized circuits result in 
permissive conditions, while interrupted or de-energized circuits result in restrictive 
conditions. 

• Any component or wire becoming grounded shall not cause a permissive condition.  
Safety circuits shall be kept free of any combination of grounds that will permit a flow of 
current equal to, or in excess of 75% of the release value of any safety device in the 
circuit. 

• Circuit impedance, signal encoding, shielding, layout and isolation shall be selected to 
reduce the effects of interference to the extent that safety is maintained under all 
conditions. 

• Commands that result in permissive conditions shall be propagated by no less than two 
independent signals, both of which must be present before the permissive condition can 
occur.  The lack of either signal shall be interpreted as a restrictive command. 

• Systems controlled by variable level signals shall be arranged such that zero signal level 
results in the most restrictive condition.  At least one enabling signal, however, 
independent from the variable control signal, shall be present before the control signal 
can modulate the system to a more permissive level. 

• Circuit breakers and fuses shall be guaranteed by the manufacturer to successfully 
interrupt rated currents.  Circuit breakers and fuses shall be applied such that the 
maximum circuit fault currents cannot exceed the manufacturer’s guaranteed operating 
ranges. 

• Systems that rely on structural integrity for safety shall have sufficient safety factors 
such that failures are not possible within the life of the car under all possible normal 
conditions. 
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• Systems and devices subject to wear shall not wear to unsafe or permissive states 
within a period that is no less than three times the specified periodic maintenance 
interval under the worst-case combination of duty cycle, environment and all other 
influences.  Such systems and devices shall be clearly indicated in the maintenance 
manuals. 

• Mechanical systems which apply force to achieve safe states shall not depend upon the 
application of fluid pressure or electrical energy, unless specifically approved. 

• All locks, catches, and similar devices affecting safety shall be either self-engaging 
without application of power, or, if engaged by application of power, shall remain fully 
and safely engaged in the absence of power. 

• All systems shall function safely under all combinations of supply voltages, fluid 
pressures, shock, vibration, dirt accumulation and the railroad environment. 

• All safety related systems, and devices within those systems, shall be clearly identified 
in all operation and maintenance manuals, procedures, and training materials. 

• Exposure of maintenance personnel to lethal or injurious voltages shall be minimized 
through compartmentalization, interlocks and similar measures. 

• All equipment containing hazardous materials, lethal or injurious voltages, or other 
risks shall be clearly labeled on both the outside and inside of the equipment. 

• No sequence of operations, or the simultaneous activation of any controls, shall result 
in unsafe conditions.  

• All systems shall protect against unsafe conditions resulting from human error. 

3.5.4.2 System Safety Program 

The Contractor shall develop, implement and maintain a comprehensive System Safety 
Program (SSP) conforming to the guidelines and requirements of 49CFR Part 238 - Subpart B, 
the latest issue of the APTA Manual for the Development of System Safety Program Plans for 
Commuter Railroads, issued by the APTA Commuter Rail Safety Management Program.  This 
SSP shall access, analyze and document the safety aspects of all components, systems, 
managements and materials used on the rail cars, and the operation, maintenance, repair and 
performance of those components, materials and systems, from the view point of crews and 
passengers. 

The SSP shall identify all hazards related to the car; and shall impose design requirements and 
management controls, in addition to those identified in this Technical Specification, to prevent 
unsafe conditions by eliminating hazards or reducing risk to levels acceptable to the Customer.  
The SSP shall be developed in the earliest phases of the Contract and shall be continuously 
maintained throughout, as design and construction evolves.  The formats for reports, listings, 
analyses and other required submittals shall be jointly determined between the Customer and 
the Contractor.   

The SSP shall include a software safety section which applies to any embedded or external 
software or firmware which controls or monitors safety-critical functions.    

Software safety requirements shall treat software as an integral part of a hardware/software 
system.  Functions accomplished through the use of software shall be considered safety critical 
unless an independent redundant hardware means is also provided to accomplish the same 
function.  
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Features of the software safety program shall include a description of how the following shall 
be accomplished: definition, implementation and oversight of the software design and 
verification process, integrity of the documentation, software hazard analysis, software safety 
reviews, software hazard monitoring, reporting and tracking, and software integration with 
hardware at each stage of the design and testing process for components, subsystems, 
systems, cars, consists and trains incorporating software for safety-critical functions.  

The completed SSP shall be submitted to the Customer for review and approval prior to 
acceptance of the first car.  CDRL 

3.6 Design Review 

Within 30 days of NTP, the Contractor shall submit an engineering plan for accomplishing the 
engineering design functions and objectives.  The engineering plan shall include at a minimum: 

• Defining the relationship of the engineering team in the overall organization of the 
Contractor. 

• Organization of the engineering department, with identification of the subgroups as 
organized by function or system. 

• Critical path/workflow plan for completion of all engineering functions. 

• The schedule for completion of major design activities including all stages of design 
reviews, mock-up review, finalization of engineering, test plan development, carshell 
stress and structural performance analysis, proof of design testing and delivery of all 
required engineering documentation. 

• Oversight of vendor engineering functions and integration of supplier engineering into 
the Contractor's design. 

• Manufacturing engineering plan, including assembly station work scope, parts flow and 
estimated labor hours/station staffing plan. 

• Carshell engineering plan, including design, finite elements analysis, quasi-static and 
dynamic testing, measurement of critical dimensions, acceptance and shipment, and 
inspection/repair procedures. 

• Completed car weight control plan. CDRL 

The design review process shall begin no later than one month after NTP.  As a minimum, each 
design review report shall be completed including resubmission of design documents with 
revisions in accordance with detailed review comments, before progressing to the next review 
process.  All design review meetings shall be held at the Contractor offices in designated 
location, unless another location is specified by the Customer.  No less than 15 days prior to a 
design review session, the Contractor shall submit to the Customer, for approval, the 
documents (drawings, calculations, reports, etc) addressed at the meeting.   

The Contractor shall be responsible for the car design including all sub-systems and materials, 
with appropriate review by the Customer.  A system concept shall be used in the design to 
ensure that components, parts, and other equipment furnished by different subcontractors 
shall function as intended when installed.  Design review activities shall continue throughout 
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the entire pre-production period, with each succeeding stage presenting greater amounts of 
detail and reflecting the progress of the designs.  In addition to his own designs, the Contractor 
shall submit the design of all components being purchased for review and discussion at the 
design review sessions.  In all submissions and at all sessions the Contractor and supplier 
presentations shall be organized so as to show exactly how the design meets each specific 
requirement of the Technical Specification.  

The Contractor shall provide equipment meeting all specified performance levels and be 
compatible with all elements of the railway system on which the Customer will operate the 
equipment, for the useful life of the equipment. 

Safety, reliability, ease of maintenance and compatibility with other bi-level intercity rail 
equipment shall be primary design considerations. 

The vehicle design and construction shall be subject to monthly progress reviews/program 
meetings.  

The Contractor will record the minutes of the meetings, and shall provide, within one week of 
the meeting, a minutes package that shall include a copy of all documents 
presented/discussed at the meeting.  Also included shall be matrices showing status of the 
following: 

• System design reviews  

• Schematics 

• FAI and follow-up 

• Master test plan, procedures and test schedule 

• Manual status 

• Training action plan  

• Manufacturing status 

Items shall be referred to as “open items” if action or a decision is pending at the time of the 
minutes are issued.  A summary of all Specification changes and “open items” shall be 
included. 

3.6.1 Customer Involvement 

The Customer shall be an integral part of all aspects of the design, inspection, testing and 
approval program for the rail cars.  This involvement shall include design review and 
evaluation, supplier selection, QA program review and approval, first article inspection, 
inspection of all phases of car production, witnessing tests and vehicle acceptance, post-
delivery training, and warranty administration. 

The Customer shall designate to the Contractor those individuals and organizations that are 
participating in the design review and inspection process on behalf of the Customer.  These 
individuals may include employees of the Customer’s organization, consultants, 
representatives of the Customer’s operating and maintenance providers, constituent groups, or 
others as designated by the Customer.  Only those designated as representing the Customer 
shall have the authority to take actions on behalf of the Customer that govern the contract, 
including approvals and acceptances, design review comments, witnessing of tests, and other 
activities that the Customer shall participate in.  The Contractor shall not recognize the actions 
of those individuals with no designated Customer authority in the contract. 
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Representatives of regulatory agencies shall be afforded all desired access to the project, 
including inspections, design reviews, witnessing of tests and audits, as requested by the 
regulatory agencies.  The Contractor shall advise the Customer of all comments and direction 
received from regulatory agencies regarding the project. 

The Customer shall have the right to invite or permit to participate in any inspection, design 
review, audit or test anyone the Customer deems desirable or necessary.  The Customer will 
give the Contractor reasonable notice of participants, but reserves the right to include 
participants with no notice. 

3.6.2 Approval of Suppliers 

The Contractor shall be responsible for pre-qualifying all proposed subcontractors to the 
Customer’s satisfaction and approval. 

Within 30 days of NTP, the Contractor shall supply a complete list identifying each major 
supplier and their product proposed for use on the car.  Along with this, a listing of names and 
addresses of other users of similar equipment from that supplier, including the two most recent 
customers, shall be submitted to the Customer.  This list shall have been updated and 
approved prior to building of mockups.  CDRL 

3.6.3 Configuration Management 

The Contractor shall develop and submit to the Customer for approval a configuration 
management plan within 45 days after NTP.  The plan shall illustrate how the Contractor 
intends to meet the configuration management requirements and shall include as a minimum:  

• Flow charts of paperwork for design changes prior to and following design reviews and 
drawing approvals.    

• Forms to be used to convey, track and account for the design changes whether 
approved or not.  

• A description of the methods and communications to be used to control hardware 
configuration identification for purposes of receiving inspection, installation, test, 
retrofit, reliability, safety and inventory control.  

• A description of the forms and methods to reflect the current modification status of 
every car.  

• The method to be used to make required revisions to publications, drawings, education 
programs, photographs and any other program software.  

The configuration management plan shall have a live document status.  Any and all changes 
must be submitted to the Customer during the next monthly progress report covering the time 
period the change took place.  Changes will be subject to approval by the Customer. 

The Contractor shall maintain accurate and current configuration records which shall be 
available to the Customer throughout the period of the Contract and for a three year period 
after final Contract payment.  The Contractor shall ensure that his supplier's equipment 
incorporated in the car design complies with all the related provisions that follow.  The 
guidelines provided by DOD-STD-480A and MIL-STD-483 shall be adapted to the program in a 
responsible and disciplined manner consistent with good maintenance practices.  The 
Contractor's technical documentation shall be capable of defining the approved configuration of 
hardware and computer software under development, test, production, or in operational use.  



 

Project Management 3-24 

C21 Corridor Car Technical Specification Rev. C 

Copyright 2010 California Department of Transportation All rights reserved 

The technical documentation shall identify the configuration to the lowest level required to 
ensure repeatable performance, quality and reliability.  
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3.6.3.1 Engineering Changes 

If required, the processing of Engineering Change Requests (ECRs) and Field Modification 
Instructions (FMIs) shall control changes to drawings and specifications resulting from the 
performance of the work contained in this Contract.  An ECR to modify, delete, add or 
substitute any part, assembly, or equipment shall be designated as a Class I change when one 
of the following criteria shall be affected:  

• Interchangeability and availability 

• Changes that require modifications to operating or maintenance manuals 

• Changes that require modifications to periodic maintenance schedules 

• Changes to parts manuals 

• Mechanical or electrical form, fit, or function 

• Reliability or maintainability 

• Electromagnetic interference characteristics 

• Safety 

• Spares provisioning 

• Sources of repairable items (source control drawing)  

• Vehicles delivered 

• Weight 

• Wiring and or electrical function  

All other changes shall be designated as Class II changes. 

All Class I ECRs, together with supporting documentation, that contain the full details, 
instructions, tool list for post-production changes, parts list, procedures and drawings 
necessary for the performance of the work, shall reference all software (publications, drawings, 
education program, etc.) which must be changed giving the revised information, and also 
describe any needed revisions or modifications for interim use shall be submitted to the 
Customer for review prior to approval and implementation. 

Class II ECRs are informational in nature; corrections to drawings and documentation that do 
not affect the functionality of the vehicle.  All class II ECRs shall be submitted to the Customer 
for information, provided that changes do not deviate from the Specification requirement.  The 
Contractor shall maintain an engineering change status report, which shall list all ECR 
changes, their status and completion dates.  Engineering change status reports shall be 
submitted monthly.  Implementation of an ECR shall be incorporated in all cars.  Any ECRs 
not performed on every car must include supporting rationale and shall be subject to the 
Customer's approval.  

Documentation will be generated showing the date when each car was modified, and the 
technician’s signature identifying the work was performed.  Design and/or specification 
changes made after the completion and acceptance of rebuilt cars will be retroactively applied 
to those completed cars through a FMI process that shall be included in the Contractor’s QA 
program.  Any action or cost necessary to correct problems in the product or documentation 
arising from the Contractor's misclassification shall be borne by the Contractor.  The 
Contractor shall also be responsible for classifying and controlling changes originating from his 
subcontractors. 
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3.6.3.2 Documentation Requirements 

All documents shall, as a minimum, contain the following:   

• A title page with a clear and concise title block, which includes all pertinent references 
to the Contract and an accurate description of enclosed information.  

• Display approval signatures of the original document on the title page to serve as an 
easy reminder of the approval signatures required for all future revisions.  

• Display the Customer’s contract number on the title page.  

• Display the originating company's name and address on the title page.  

• Display the overall revision level on the title page and display the varying revision level 
on each consecutive page.  

• Display the unique document number on each page of the document.  

• Record the specific changes of a revision on a dedicated page that includes space for 
new approval signatures for that revision without requiring the removal of previous 
approval signatures.  

• Record the revision levels of individual pages on a dedicated page for verification of 
proper document composition.  

• Contain a table of contents and an itemized listing of tables and figures.   

Submittals requiring the Customer's approval prior to implementation shall be reviewed and 
classified by the Customer as follows:  

• Approved –– The Customer concurs with the information in its submitted form.  The 
material may be incorporated into the program.   

• Conditionally Approved –– The Customer conditionally agrees with the submitted 
information in principle, but insufficient information was provided to allow a complete 
review, or some details must be revised to make the information fully approved.  The 
material must be resubmitted in revised form for Customer approval.  

• Disapproved –– Means the Customer does not concur with vital details.  The Contractor 
shall not incorporate the material into the program.  The Customer's objections must be 
reconciled, and the material must be resubmitted in revised form for Customer approval 
is specified by the Customer.  

An approval shall not be construed as:  

• Permitting any departure from the Contract requirements; or  

• Relieving the Contractor of the responsibility for any error including details, 
dimensions, materials and calculations.  

Classification by the Customer will be assigned within 30 days from the day the submittal is 
received based on a rate of submittal that is reflective of the pace of an orderly, properly 
managed program.  Priorities will be given to special cases when possible.  However, the 
Contractor shall consider the 30-day requirement and the time requirements involved for 
mailing when scheduling submittals.  The days used by the Customer in design review 
meetings or in travel to or from such meetings shall not be included in the 30 day figure.   

After reviewing the submitted material, the Customer will provide to the Contractor its review 
comments on each submittal within 15 working days.  If necessary, subsequent meetings shall 



 

Project Management 3-27 

C21 Corridor Car Technical Specification Rev. C 

Copyright 2010 California Department of Transportation All rights reserved 

be scheduled and organized by the Contractor for the purpose of clarifying and discussing 
design issues.  The Contractor and the Customer will mutually develop and distribute an 
agenda of topics for such meetings in advance of the meeting date.  If so requested, the 
Contractor shall present an overview of the design information at the meeting, using sample 
articles, standard engineering drawings, specifications, catalog cuts and other similar material, 
and respond to comments raised by the Customer in its review.  At the conclusion of the 
meeting, the Customer will identify any remaining problems to be resolved.  Prior to 
termination of the design review meeting, a list of action items and assigned responsibilities 
will be decided upon by the Customer and the Contractor. 

The Customer reserves the right to request additional design review data as it, in its sole 
discretion, deems necessary where information is lacking or is needed to clarify design issues, 
and the Contractor shall furnish material requested within the time agreed to during the 
design review.  

Additional information requested in writing by the Customer to clarify specific issues shall be 
provided by the Contractor within two weeks of receipt of written request.  In such cases, the 
time allowed the Customer for completing the design review shall be extended accordingly. 

3.6.4 Design Review Process 

Four types of design reviews will be conducted depending on the status of the designs:  
Preliminary Design Review (PDR), Intermediate Design Review (IDR), Mockup Review and Final 
Design Review (FDR).  The requirements for these Design Reviews are as follows:  

3.6.4.1 Preliminary Design Review (PDR) 

Preliminary Design Review (PDR) of system components shall be made at the 30% level of 
designs.  The PDR shall include a review of the design concept, written descriptions of the 
functionality, schematics of the system wiring, and drawings of each component showing 
dimensions and structural elements.  The Customer retains the right to redline, comment, and 
request changes to improve design and/or functionality. 

PDR submittals and activities shall comprise but are not limited to the following:  

• CPM –– The Contractor shall submit a first version of the CPM schedule in accordance 
with specification requirements giving particular attention to the entire design review 
program portions of the procurement.  The CPM is to be updated by the Contractor 
every 30 days.  

• Compliance Matrix –– The Contractor shall provide a matrix showing all technical 
requirements, the Contractor’s proposed design and/or vendor and a determination as 
to whether the proposed design is compliant with the specification or not. 

• Drawing Schedule –– A drawing schedule for all distinct releases covering the design of 
all areas and subsystems of the cars in conformance with the Contractor's configuration 
management plan shall be prepared at the start of the PDR and submitted to the 
Customer for approval.  Each release shall be given a proper title for the top drawing 
and a drawing number.  Arrangement drawings to be developed during the PDR shall 
also appear on this schedule with a title and number.  The drawing schedule shall be 
immediately updated to reflect any revisions.  

• Arrangement Drawings and Related Documents –– During PDR arrangement drawings 
and related documents of the cars and all major subsystem hardware items as 
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described above shall be submitted to the Customer for review and approval.  Drawings 
shall show at a minimum:  

• Overall dimensions, orientation, center of gravity, weight, points of normal support, 
and method of support during mounting and removal.   

• Location of all doors, access panels and covers in relation to any enclosed 
equipment.   

• Required space for opening of all doors and access panels.   

• Location and space requirements for ventilation intake and exhaust openings and 
cable entrances.   

• Location and space requirement for all major equipment.  

• Detailed Technical Specification –– Within 60 days following the start of the design, the 
Contractor shall submit detailed technical specifications for all major systems and 
components. 

• Review Program –– The Contractor shall submit to the Customer an interim detailed 
technical specification covering the methods, materials and arrangements proposed for 
construction of the pilot cars.  The document shall be similar in style and format to this 
Technical Specification, which shall take precedence in the event of any differences.  An 
appendix shall give a complete tabulation of all suppliers and the products they are 
supplying, and shall also include an update to the pre-award buy America submittal, 
indicating any revisions to the manufacturer of goods, country of origin, and cost data.  
After approval by the Customer, it shall be updated by the Contractor every 30 days to 
continuously represent the current configuration of the details of the car, including all 
specification changes and addendums.  A monthly revision sheet shall contain a 
complete listing of the original and revised text, and details of the approval given by the 
Customer 

• Weight Analysis –– After receipt of the approved minutes of the first design review 
meeting, and then monthly until the complete weighing of the pilot cars the Contractor 
shall submit to the Customer a report on the estimated car weight.  This shall include 
the most recent weights for the carbody without trucks, each truck and the complete 
car.  It shall also include a list of weights for every subsystem on the car, indicating its 
percentage of the total car weight, and if these subsystem weights are based on actual 
scale weights of complete equipment.  The Contractor shall make scale weighings of all 
components as early as possible. 

3.6.4.2 Intermediate Design Review (IDR) 

An Intermediate Design Review (IDR) shall be held when the design of the car is at 
approximately 60% complete.  This shall represent an advancement of the design of the cars 
from the preliminary design stage to development of draft production drawings, arrangements, 
component and material specifications and schematics for all systems, subsystems and 
components on each car type, which will be used by the Customer to evaluate the proposed 
design of the car to a level of detail sufficient that the Contractor shall be able to proceed with 
the development of the car design to the 95% draft final stage. 

Storyboard palettes shall be provided proposing a variety of interior décor schemes for fabrics, 
patterns and colors to be used throughout the car. 

Customer comments from the PDR stage shall be reviewed, and the Contractor shall provide 
documentation that the Customer’s comments were incorporated into the car design.  All 
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drawings, specifications, schematics and other project documentation shall be updated for the 
IDR. 

Once reviewed, the drawings and designs shall be updated to incorporate Customer comments.  
The drawings as revised after the IDR shall be used as the basis for the development and 
assembly of all required mockups. 

At the IDR, the Contractor shall provide the finalized mockup review plan for Customer review 
and comment.  The mockup review plan shall describe all mockups to be developed by the 
Contractor, including the locations where the mockups will be built and reviewed and the 
schedule for completion and review of the mockups.   

3.6.4.3 Mockup Development and Review 

Upon the completion of the intermediate design review stage of the design review process, the 
Contractor shall complete the assembly of full-size hard mockups of the following areas and 
systems of the cars; according to the drawings as reviewed and approved at the IDR, for 
Customer review and comment: 

• A representative area of the passenger seating area shall be built, including: 

• Two facing 2-person passenger seats 

• Workstation table between the facing seats 

• Overhead luggage bin, including reading light unit 

• Wall panels, window and window mask 

• Curtains 

• Convenience outlets 

• Heater grilles and diffusers 

• A fully functional example of an enclosed overhead luggage bin shall be provided 
mounted at the design height and including the adjacent ceiling panel, built so that the 
loading and removal of baggage may be performed. 

• Café/lounge car: 

• A hard mockup of the upper level galley area shall be constructed, and shall include 
all galley equipment and countertops and a full complement of simulated carts and 
chillers installed.  Carts shall be functional to simulate circulation and loading of 
the carts in the galley area. 

• The lounge area booth seating on both sides of the lounge area shall be simulated. 

• The lower level elevator lobby and storage area shall be mocked up sufficiently to 
simulate access to elevator controls, galley equipment, cart circulation, door swing 
and storage. 

• Cab/baggage car: 

• A full mockup of both sides of the cab control compartment shall be built, with all 
controls, gauges, indicators, windshields, and car structure simulated for evaluation 
of visibility to gauges and indicators as well as to the front and sides of the car.  
Controls shall have simulated operation to evaluate the range of motion and effort 
required to operate the control equipment.  Seats shall be installed to evaluate 
circulation, ease of getting into ad out of the cab, and knee/leg room under desktop. 



 

Project Management 3-30 

C21 Corridor Car Technical Specification Rev. C 

Copyright 2010 California Department of Transportation All rights reserved 

• The bike rack/baggage room shall be mocked up for the purpose of evaluating ease 
of operation, quantity of bikes and baggage to be carried, and circulation. 
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• Accessible toilet room: 

• A fully equipped Accessible Toilet Room (ATR) shall be assembled, for the purpose of 
evaluating and confirming that the design arrangement of the ATR meets all ADA 
requirements for layout, circulation and access to controls and appliances. 

• Unisex toilet room: 

• A fully equipped Unisex Toilet Room (UTR) shall be assembled, for the purpose of 
evaluating layout, circulation and access to controls and appliances. 

• Equipment rooms: 

• The A-end, B-end and F-end equipment rooms shall be mocked up to simulate the 
layout of the components located in each room.  Details including conduit, air and 
water lines, component fasteners, brackets, valves, switches, gauges, lights and 
operating equipment shall be provided so that the access, circulation, 
maintainability and safety can be thoroughly evaluated. 

• Electrical locker: 

• The electrical locker shall be mocked up with all switches, breakers, relay panels, 
access panels, doors, controls, indicators and components simulated to evaluate 
access, visibility, maintainability and removal.  Each electrical locker arrangement 
shall be mocked up.   

• Vestibule wall and ceiling panel area for access to door equipment: 

• The vestibule ceiling and wall area shall be mocked up to simulate access to all side 
door equipment that requires inspection, adjustment, maintenance or lubrication.  
All wall and ceiling panels shall correctly simulate the means of attachment, 
removal and operation, to ensure that the ceiling panels are safe and easy to use by 
maintenance personnel. 

All mockups shall be constructed of materials with sufficient strength so that they can be 
evaluated safely and thoroughly by the Customer.  This includes the ability to sit on seats, lean 
on countertops, open and close doors, simulate operation of controls, appliances and 
equipment; and view the mockup from a variety of angles.  The mockups shall include all 
finishings, colors, patterns, textures, fasteners and hardware as designed. 

The mockups shall be built at the Contractor’s facility, or the facility of subcontractors or other 
locations as determined by the Contractor.  Comments from the mockup review shall be 
incorporated into the car design and presented to the Customer at the final design review. 

The Contractor may build additional mockups for Customer review at different points in the 
design review process, to assist in the development of the car design. 

3.6.4.4 Final Design Review (FDR) 

The Final Design Review (FDR) of the system components shall be held at the 95% or greater 
percent level of design.  The FDR shall include a review of all documents and plans for the 
design as revised, including the written descriptions of the functionality, schematics of the 
system wiring, drawings of each component showing dimensions and structural elements.  
Redlines and comments from the IDR and mockup review shall be reviewed.  The Customer 
retains the right to provide additional comments during this process as production progresses 
and concerns are brought to the Customer’s attention. 
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FDR submittals and activities shall comprise but are not limited to the following:  

• The continuation and updating of all activities specified as ongoing in the PDR, IDR and 
mockup review, i.e., CPM, weights analysis, detailed technical specification, car 
functional analysis, drawing schedule, arrangement drawings and supplier 
identification.    DR 

• Detailed Drawings and Related Documents –– The Contractor shall submit as a 
minimum the following detailed drawings and related documents to the Customer for 
review and approval: 

• All top and associated sublevel release drawings, properly dimensioned, detailed, to 
scale and in accordance with the approved drawing schedule. 

• Single line control schematic and functional block diagrams for each subsystem, 
and electrical wiring diagrams and schematics for all electrical circuits.  All test 
points shall be displayed.  The functional block diagrams shall identify the "normal" 
functional paths as well as the functional paths made available through cutouts, 
bypasses and redundant circuits.  The diagrams shall identify, as a minimum, the 
critical hardware that permits safe movement of the car, safe ingress/egress of 
passengers, and essential environmental needs of the passengers and Operator.  
The functional block diagrams shall display the levels of hardware (as defined in 
Military Specification MIL-STD-280A) that identify the Lowest Level Replacement 
Unit (LLRU). 

• A complete set of drawings related to clearance.  These shall include static and 
dynamic envelopes relative to the wayside allowances, including clearances for all 
parts of the truck, and general arrangement drawings with all static dimensions 
including camber, low level platforms, high level platforms, curves, etc.  

• Single line piping and flow diagrams for all pneumatic circuits, displaying all valves 
and control components.  All test points shall be displayed.  

• Graphs and curves giving response and functional characteristics of the car, 
subsystems and major items.  

• Manufacturer's data and specification sheets on all control items.  

• Maintenance requirements and necessary procedures for all equipment in each 
subsystem.  These shall be listed from daily inspection and 92 day inspection to 
complete overhaul, with frequency and time needed to service being tabulated, and 
shall highlight all FRA-required inspections.  

• Stress Analysis –– A stress analysis of the carbody shall be submitted to the Customer 
for approval. 

3.6.5 Component Approvals 

All vehicle components, except as listed in this document, shall be subject to approval by the 
Customer.  The goal is to use, as much as possible, components known by the Customer to 
perform successfully in the North American intercity passenger railroad environment.  This is 
not intended to prevent the use of innovative concepts, provided the advantages outweigh risks 
in the judgment of the Customer. 

The Contractor may proceed with design pending receipt of design review comments, but at its 
own risk.  Regardless of whether a comment has or has not been provided, the Contractor shall 
meet all requirements of the Contract Documents. 



 

Project Management 3-33 

C21 Corridor Car Technical Specification Rev. C 

Copyright 2010 California Department of Transportation All rights reserved 

3.6.5.1 Component Substitution 

The Contractor is responsible for the selection of all components, parts and materials that are 
to be used in the design and manufacture of the cars, except where a specific component, 
material or technology is designated.  In the event that a component, material or type of 
technology is not available as specified, or cannot meet the requirements of this specification, 
the Contractor shall propose an alternative that meets all applicable specification requirements 
and is available for use on the rail cars.  The proposal shall be submitted to the Customer for 
approval in the form of a contract variance, and shall include, at a minimum: 

• Identification and description of the specified part or material that is not available or 
not specification compliant. 

• Reason the part is not available or not specification compliant. 

• Part or material that is proposed for substitution. 

• Characteristics of the part proposed for substitution, including performance, history of 
use, supplier or manufacturer, equivalency to the part originally specified, compatibility 
with other parts and systems in use on the car, and other relevant information 
necessary for the Customer to determine the adequacy and equivalence of the proposed 
component. 

3.6.6 First Article Inspection (FAI) 

The Contractor shall perform First Article Inspection (FAI) of all major components, 
subassemblies and fully assembled cars.  The Customer or its representatives shall be present 
to witness all FAIs.  The Contractor shall perform a satisfactory preliminary FAI on each article 
prior to notification of the Customer of an FAI. 

These inspections shall be conducted at the facilities of the Contractor or subcontractor. 

3.6.6.1 FAI Process 

Within 90 days of NTP the Contractor shall provide to the Customer, a list of assemblies and 
subassemblies subject to FAI along with their projected schedule.  The FAI inspection plan 
shall include the following requirements at a minimum:  CDRL 

• A tracking system shall be developed and maintained which will identify each FAI 
subject and accurately reflect the present status of each inspection.  

• FAIs shall be performed on an actual sample considered to be complete by the 
manufacturer and reflecting the approved baseline drawings.  Successful completion of 
engineering tests for the subsystem is a prerequisite for conducting the FAI.  

• The FAI shall be performed using the approved baseline drawings in conjunction with 
the Technical Specification reflecting specific requirements of the subject along with any 
special tools and/or equipment needed to verify the design requirements, configuration 
and operation (if applicable) of the item being inspected.  

• All technical data required for maintenance manual and or parts catalogs shall be 
submitted as initial drafts prior to the full acceptance of the FAI.  The initial drafts shall 
contain enough information to adequately maintain the equipment during the pilot 
program and initial production car delivery.  

• The Customer shall be given notice of an upcoming FAI at least 30 days before its 
schedule date.  
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This document shall be updated monthly and presented as an attachment to the program 
meeting minutes.   

For equipment that requires an FAI, the equipment shall not have passed the FAI unless the 
Customer participates in the inspection to its satisfaction.  Should the equipment fail 
inspection, the problem(s) shall be corrected and re-inspected to the Customer’s satisfaction 
before the FAI is considered passed and production released.  An inspection that requires the 
Customer participation but is conducted without a qualified Customer representative shall not 
be considered as having passed. 

None of the material and/or parts listed in this section of the Technical Specification shall be 
installed on the equipment unless the FAI has been performed and approved by the Customer. 

3.6.6.2 Systems Requiring FAI Approval 

A listing of proposed FAI items shall be included in the QA plan submitted to the Customer for 
approval.  This shall include as a minimum the following: 

• Carshell (including all major subassemblies) 

• Floor panels 

• Door leaves 

• Door hardware, latches 

• Manual doors 

• Power doors, operators and controls 

• Wheelchair lift 

• Windows 

• Trucks-frame 

• Trucks-fully assembled 

• Wheel and axle assemblies 

• Couplers and draft gear 

• Air brake system 

• Wheel slide control system 

• Major fiberglass interior components and hardware 

• Seats (including cab seat) 

• Tables (workstation and lounge) 

• HVAC system, controls and temperature controls 

• All external and internal lighting systems 

• Communication system 

• Electrical lockers 

• All electrical panels 

• Batteries and charging system 

• Food service equipment including refrigeration system 
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• Toilet room (modules) 

• Waste collection and retention system 

FAI for Cab Car Only 

• Pilot 

• Cab seat 

• F-end frame door 

• Alerter/speedometer/overspeed 

• Event recorder system 

• Positive Train Control (PTC) system 

• Windshield wipers 

The final approval of colors and finishes shall also be subject to FAI and acceptance by the 
Customer.  

Equipment shall be shipped from the point of manufacture only after the FAI has been 
approved.  The Contractor shall provide notice of each FAI inspection to the Customer at least 
30 days prior to the inspection.   

Audits will not be performed unless the design drawings, production processes, production 
tooling and any other relevant documentation required for the item to be inspected have been 
conditionally approved or approved. 

Approved FAI items shall establish the quality of workmanship for the remainder of the same 
items being produced and for the car.  That quality shall be well documented.  Samples of 
welds, fit-ups, finishes, and colors, photographs, FAI documentation, etc., shall be retained for 
the duration of the production phase in a secure area at the Contractor’s facilities for reference 
by the Contractor’s and Customer’s representatives.  Changes, modifications or adjustments to 
this baseline must be approved by the Customer and will be cause for initiating another FAI by 
the Customer. 

Availability of the information in a timely manner is essential to ensure that the appropriate 
level of the Customer’s technical expertise is available for the FAI and that the individuals have 
sufficient prior information to inspect the equipment.  The Contractor shall provide the 
following information to the Customer at least 15 working days before a scheduled FAI: 

• A complete list of the equipment and its bill of materials to be inspected. 

• Identify each completed assembly along with the configuration in which it is to be 
presented.   

• A copy of the technical Specification for the equipment and the subcontractor's scope of 
supply. 

• A complete drawing package with current drawing approvals.  The drawing package 
should be in sufficient detail to inspect, at a minimum, the fit and finish of the 
assembly and subassemblies, wire and pipe routing, clearances between components, 
ergonomic considerations, and any other details that are required to ensure that the 
equipment is acceptable for the intended purpose. 

• System schematics, electrical, fluid, pneumatic and piping, with current approvals.  The 
schematics shall be sufficient to determine that the equipment will operate as intended. 
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• All instruction manuals, operating manuals, maintenance procedures, and heavy repair 
shall be presented at the FAI for review. 

• A report by a recognized independent testing laboratory certifying that all materials 
used in the equipment comply with the 49CFR Part 238 Appendix B requirements and 
NFPA 130, as applicable. 

• A Customer-approved inspection and acceptance test procedure and a Customer 
approved qualification test procedure to which the equipment will be inspected.  A 
functional test shall be required as part of the FAI. 

• All pertinent calculations or analyses to show that the design is adequate for the 
purpose intended. 

• The Contractor shall submit to the Customer a complete stress analysis and summary, 
in sufficient detail for the Customer to analyze, of stress analyses of the car structure, 
trucks and major equipment supports, to show compliance with strength level 
requirements.  This stress information shall be submitted at least 30 days prior to the 
beginning of the compression test, or vertical load tests.  If a new truck design is 
proposed, a complete stress analysis and summary, in sufficient detail for the Customer 
to analyze, of the trucks shall be submitted at least 30 days prior to the beginning of 
the truck fatigue test. 

• Should any of the above documents be incomplete or otherwise unacceptable to the 
Customer, this shall be grounds to delay the FAI until they are made right.  The burden 
of any delay shall be with the Contractor. 

• All manufacturing variations of specified materials that vary in color, texture, pattern, 
etc., shall be presented, for approval by the Customer, at FAI.  Samples of acceptable 
variation extremes will be retained for reference in future inspections. 

• The FAI sample shall be retained by the equipment manufacturer until the completion 
of production of all cars. 

3.6.6.3 FAI Findings 

The Contractor shall provide, within one week of the inspection, a package, which includes a 
copy of all the documents presented/ discussed at the meeting.  The Contractor shall include 
an action plan to correct all deficiencies discovered during the FAI.  The FAI will remain open 
until all action items are completed to the Customer's satisfaction.  Depending on the severity 
of the deficiency, follow-up FAI may be required. 

The Customer shall provide an FAI report within ten days of the inspection.  It shall include the 
findings of the inspection, tests and deficiencies. 

The Contractor shall provide color photographs on 8.5 in. by 11 in. size paper and in a digital 
format within 30 days of the FAI, of each item subject to FAI.  A second set of these photos 
shall be compiled into an album for the Customer’s reference for future car inspections and will 
be supplied to the Customer with the delivery of the first car. CDRL 
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3.7 Inspection 

The Customer shall, at all times, have the right to inspect the work.  The Contractor shall grant 
the Customer access to the facilities of the Contractor, subcontractors and suppliers to 
conduct initial and on-going inspections and assessments of the work to determine if it is being 
performed in accordance with the Contract documents.  During these assessments, the 
Contractor, subcontractors and suppliers shall make every reasonable effort to assist Customer 
personnel. 

Inspection or lack of inspection, approval or acceptance of any portion of the work by the 
Customer shall not relieve or release the Contractor from its obligations to fully comply with all 
requirements of the Contract documents. 

The Contractor shall correct any portion of the work not meeting the requirements of the 
Contract documents at the Contractor’s expense to the satisfaction of the Customer. 

The Customer at any time before issuance of final acceptance for any car may order re-
inspection of any portion of the work. 

3.7.1 Inspections and Tests 

Inspection of components to be used by the Contractor in performance of the work under this 
Contract shall be the responsibility of the Contractor, preferably performed at the plant of the 
subcontractor at which such component is manufactured.  This is to give such subcontractor 
every opportunity to correct, under factory conditions, any inadequacies found.  Inspection of 
components shall be performed again at the Contractor’s plant to identify any damage in 
transit.  The Customer may also inspect selected items at any time, whether or not 
accompanied by the Contractor’s representative, which shall in no way lessen or delete the 
Contractor’s responsibility to make proper inspection. 

The Customer shall have the right to inspect any materials, processes, assembly and testing of 
equipment at subcontractor manufacturing facilities, deemed necessary to ensure compliance 
with the Contract and technical specifications. 

The Customer shall have access at all times to those parts of the plants of the Contractor 
and/or subcontractors in which any portion of the work is performed for the purposes of 
inspecting materials and workmanship, and of determining conformity to the Specification 
during the progress of construction and assembly of the equipment.  

If any portion of the car shall become hidden by subsequent work contrary to the specific 
request of the Customer, that portion of the car shall be made visible for Customer inspection 
by the Contractor at the Contractor’s expense. 

The Customer shall be allowed to participate in all Contractor and/or subcontractor tests and 
inspections of all components of the equipment, at the Contractor’s and subcontractor’s plants, 
for the purpose of QA.  Such right to participate shall include the Customer’s right to 
supplement its on-site inspector with additional experts as necessary according to the 
particular nature of the test or inspection involved. 

The presence of the Customer in the plant of either the Contractor or subcontractor shall not, 
in any way, supplant or relieve the Contractor's responsibility for making proper inspections or 
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meeting the requirements of the Specification.  The Customer shall have the right to reject all 
materials and workmanship that do not conform to the Specification.  When repetitious 
rejections occur above 10%, the Contractor shall prepare a written report for the Customer 
detailing the problem(s) discovered during inspection and the efforts to be taken to remedy the 
problem(s).  No further acceptance or production shall take place until the Contractor notifies 
the Customer in writing that the problems have completely resolved.  

The Contractor shall document the results of both inbound material inspection and outbound car 
inspection and testing for each car.  Likewise, a “traveler” shall be attached to each car to track 
QA functions as the work progresses through the shop.  A copy of the report must be attached 
to each car through conditional acceptance. 

An Inspection and Test Log (Log) shall be maintained by the Contractor during equipment 
assembly.  The Log shall be submitted to the Customer for review before each car will be 
released for shipment to the delivery site.  All Contractor and Customer in-process inspection 
sheets and test data records for that car shall be contained in this Log, which will be provided 
in the vehicle history book. 

For those routine inspections and tests of components that are typically performed solely by 
the Customer, the Contractor shall give at least 72 hours notice of such inspections or tests to 
the Customer.  The Customer shall be allowed to participate in such Contractor or 
subcontractor inspections or tests at the Contractor's or subcontractor's plants for the 
purposes of QA.   

The Contractor must maintain office copies of all records, and they must be accessible to the 
Customer, nut not more then five days after such notice is given. 

3.7.2 Contractor Provisions for Customer Inspectors 

From NTP continuously through production, the Contractor shall provide office facilities for 
Customer representatives at no additional cost to the Customer.  Office facilities will be 
required at the car construction plants, including the final assembly site and the carshell 
fabrication site (if a separate facility), as well as similar facilities at any car or equipment 
qualification testing sites for the duration of the tests.  These office facilities shall enable 
convenient inspection of materials, work and equipment under this contract.  The office 
facilities shall be secure, heated, cooled, and adequately lighted private office for a minimum of 
three people, with access to toilets and a private conference area, and shall be furnished with 
desks, chairs and lockable locker facilities.  Desks and file cabinets shall be lockable and all 
keys submitted to the Customer.  Three dedicated telephones with an outside line, high speed 
Internet connection, access to a photocopy machine capable of high quality copies shall be 
provided either within the Customer’s office or nearby (adjacent) area  

Reserved parking places shall also be provided for all Customer representatives assigned to the 
Contractor’s facility. 

Copies of all drawings, manufacturing procedures, test procedures, test reports, test equipment 
calibration certificates, welder certifications, diagrams, schedules, changes, deviations, 
revisions and data shall be furnished to the Customer at the same time these are made 
available to the Contractor’s QA department and in advance of any work being performed.  
Data shall be sufficient to verify design, construction, assembly, installation, workmanship, 
clearance, tolerance and functioning of the cars. 
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3.7.3 Scheduling of Inspections and Tests 

Inspection and testing activities by Customer staff will normally be conducted during normal 
daytime shifts and will not be conducted on Saturdays, Sundays or any holidays observed by 
the Contractor.  Customer staff may be made available in extenuating circumstances outside 
normal hours, provided a fully substantiated request is made at least 48 hours in advance in 
writing and is approved by the Customer.  This request will include compensation by the 
contractor to the Customer for this additional expense 

All inspection and tests shall be submitted to the Customer not less than 72 hours before that 
scheduled test or inspection.  Inspections and tests outside of the United States and at 
subcontractors’ facilities are subject to the terms listed below. 

For inspections and testing activities in the Contactor’s facilities, the Contractor shall present a 
written schedule of activities to the Customer’s inspectors at least 72 hours before the activities 
are to take place. 

For inspections and testing activities at subcontractor’s facilities in the US, after written notice 
is submitted to the Customer 10 working days prior to the activities, the Customer will advise 
within five calendar days whether a representative will attend the inspection or test. 

For inspections and testing activities at subcontractor’s facilities outside of the US, after 
written notice is submitted to the Customer 30 working days prior to the activities, the 
Customer will advise within 5 calendar days whether a representative will attend the inspection 
or test. 

3.7.4 Receiving Inspection 

The Contractor shall provide for the inspection of all incoming systems, subsystems, 
components, parts, equipment and materials to insure their conformance with procurement 
documents and condition.  All material certifications and test reports used as the basis for 
acceptance shall be reviewed for compliance with specifications, retained by the Contractor and 
kept readily available for inspection by Customer personnel. 

3.7.5 Manufacturing/Assembly Inspection Hold Points 

The Contractor shall establish inspection hold points in the car manufacturing process to 
provide for critical inspections by the Contractor’s quality staff and the Customer’s 
representative of completed operations/installations or to inspect items that are about to be 
covered by succeeding assembly operations. 

As part of the QA Plan, the Contractor shall submit a list of hold point inspections for review 
and approval, which shall include as a minimum the following: 

• Each carshell section before painting 

• Each carshell section after painting 

• Each truck frame 

• Each assembled truck, prior to installation under a car 

• Each car underfloor area prior to receiving trucks 
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• Each carshell watertightness test prior to installation of insulation and interior 
finishings 

• Each car final watertightness test 

• Each car interior wiring and components before being covered by panels 

• Each car underfloor area and connections prior to concealment 

• Each finished car interior 

• Each finished car exterior 

The Contractor shall provide the Customer 72 hours advance notice of each such inspection.   

The Contractor and Customer representatives shall use inspection forms to record any 
discrepancies noted during inspection.  Nonconforming products shall not be released from a 
hold point area until all discrepancies have been corrected.  The inspection forms shall be 
posted at or near the point of inspection for each car and included in the vehicle history book 
when all discrepancies have been eliminated. 

3.7.6 Car Pre-Shipment Inspection 

After all work, including factory static and dynamic testing as per Chapter 19, is completed, 
the Contractor shall perform the car pre-shipment inspection according to a Customer 
approved procedure.  All manufacturing or testing non conformance reports shall be closed out 
and no configuration upgrades will be pending before pre-shipment inspection begins.  The 
vehicle history book as specified in Chapter 22 shall be complete and ready for review and 
approval signature by the Customer.  The Contractor shall provide a qualified supervisor to 
accompany the Customer during inspection to assure that proper corrective action is taken.  
The Contractor shall provide the Customer labor and appropriate tools to remove or open and 
reapply covers and doors.  During inspection, all systems shall be operational with use of 
approved types of special equipment or power supplies. 

The Contractor shall provide the Customer 72 hours advance notice of each such inspection.   

3.7.7 Car Shipping Inspection 

Following pre-shipment inspection, the Contractor shall ensure the car is properly prepared, 
protected and loaded for shipment in accordance with approved procedures.  For shipments by 
sea, this shall include all necessary preparations for shipment below decks.  The Customer 
representative will then perform a cursory walk through inspection to confirm that the car has 
been adequately prepared for shipment before issuing a Release for Shipment document to the 
Contractor.  The Contractor shall provide the Customer 72 hours advance notice of each such 
inspection.  See Chapter 21 for additional shipping requirements. 

3.7.8 Car Modification Inspection 

The Contractor shall provide written procedures for Customer review and approval, for the 
inspection of any car changes or retrofits arising from engineering changes implemented either 
at the Contractor’s facility or on Customer property.  Upon completion of the change, the 
Contractor shall verify satisfactory completion and modify any quality assurance 
documentation affected by the change, including the Vehicle history book. 

The Contractor shall provide the Customer 72 hours advance notice of each such inspection.   
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