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PART | - STANDARD INFORMATION FOR BIDDERS

1. General Information: The Port Authority of New York and New Jersey

The Port Authority of New York and New Jersey (the “Port Authority” or the “Authority”) is an
agency of the States of New York and New Jersey, created and existing by virtue of the Compact
of April 30, 1921, made by and between the two States, and thereafter consented to by the
Congress of the United States. It is charged with providing transportation, terminals and other
facilities of trade and commerce within the Port District. The Port District comprises and area of
about 1,500 square miles in both States, centering about New York Harbor. The Port District
includes the Cities of New York and Yonkers in New York State, and the cities of Newark,
Jersey City, Bayonne, Hoboken and Elizabeth in the State of New Jersey, and over 200 other
municipalities, including all or part of seventeen counties, in the two States. The Port Authority
manages and/or operates all of the region’s major commercial airports (Newark Liberty
International, John F. Kennedy International, Teterboro, LaGuardia, Atlantic City International
and Stewart International Airports), marine terminals in both New Jersey and New York (Port
Newark and Elizabeth, Howland Hook and Brooklyn Piers); and its interstate tunnels and bridges
(the Lincoln and Holland Tunnels; the George Washington, Bayonne, and Goethals Bridges; and
the Outerbridge Crossing), which are vital “Gateways to the Nation.”

In addition, the Port Authority operates the Port Authority Bus Terminal in Manhattan, the
largest facility of its kind in the world, and the George Washington Bridge and Journal Square
Transportation Center bus stations. A key link in interstate commuter travel, the Port Authority
also operates the Port Authority Trans-Hudson Corporation (PATH), a rapid rail transit system
linking Newark, and the Jersey City and Hoboken waterfronts, with midtown and downtown
Manhattan. A number of other key properties are managed by the agency including but not
limited to a large satellite communications facility (the Teleport) in Staten Island, and a resource
recovery co-generation plant in Newark. Prior to September 11, 2001, the Port Authority’s
headquarters were located in the World Trade Center, and that complex is still owned and being
partially redeveloped by the Authority.

2. Federal Transit Administration Requirements

This Contract is part of a program funded by the Federal Transit Administration (FTA) and the
successful Bidder will be required to comply with and complete the attached certificates with the
“Federal Transit Administration Requirements” annexed hereto as Attachment A.

3. Form and Submission of Bid

The Bidder shall review carefully every provision of this document, provide all the information
required, and sign and return one entire copy to the Port Authority in accordance with the
instructions on the Cover Sheet and Part Il — Contract Specific Information for Bidders. The
Bidder should retain one complete duplicate copy for its own use. The “Signature Sheet”
contained herein must be completed and signed by the Bidder. The Pricing Sheet(s) contained
herein must also be completed. The bid shall be sealed in the enclosed self-addressed envelope
conspicuously marked with the Bidder’s name, address, and Vendor Number, if available. In
addition, the outside of the package must clearly state the Bid Title, the Bid Number and the Bid
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Due Date. Failure to properly label submissions may cause a delay in identification,
misdirection or disqualification of the submissions. In submitting this bid, the Bidder offers to
assume the obligations and liabilities imposed upon it herein and expressly makes the
representations and warranties required in this document.

All Bids must be received by the bid custodian on or before the due date and time_specified on
the cover page, at which time they will be publicly opened and read. Bids are only accepted
Monday through Friday, excluding Port Authority holidays, between the hours of 8:00 a.m. and
5:00 p.m., via (1) regular mail, (2) express delivery service (e.g. UPS), or (3) hand delivery. If
your bid is to be hand-delivered by messenger or you are planning to attend the formal bid
opening, please note that only individuals with valid photo identification will be permitted access
to the Authority's offices. Individuals without valid identification shall be turned away and their
packages not accepted. Bids that are not received by the bid custodian by the scheduled bid
opening date and time will be considered late.

4, Vendor Profile

To ensure maximum opportunities, it is important that Bidders keep their vendor profiles up to
date with an appropriate e-mail address, as this will enable their firm to receive timely notice of
advertisements, reminders, solicitations and addenda. Bidders may update their vendor profile or
register as a Port Authority Vendor by accessing the online registration system at
https://panynjprocure.com/VenLogon.asp. Bidders that register, as a Port Authority Vendor by
accessing the on-line registration system will be sent an acknowledgement with their assigned
Vendor Number.

5. Acknowledgment of Addenda

If any Addenda are posted or sent as part of this Bid, the Bidder shall complete, sign and include
with its Bid the addenda form(s). In the event any Bidder fails to conform to these instructions,
its Bid will nevertheless be construed as though the Addenda had been acknowledged.

If the Bidder downloaded this solicitation document, it is the responsibility of the Bidder to
periodically check the Port Authority website at http://www.panynj.gov/business-
opportunities/bid-proposal-advertisements.html and download any Addenda that might have
been issued in connection with this solicitation.

6. Firm Offer

The Bidder offers to provide the Port Authority Trans-Hudson Corporation (“PATH”) the
services and to perform all Work in connection therewith required under this Contract, all as
specified by the terms and conditions of the Contract, based on the Pricing Sheets provided
herein. As used herein, the term “Port Authority” shall mean the Port Authority of New York and
New Jersey acting on behalf of PATH.

EXCEPTIONS TAKEN OR CONDITIONS IMPOSED BY A BIDDER TO ANY
PORTION OF THE CONTRACT DOCUMENTS WILL RESULT IN REJECTION OF
THE BID.
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7. Acceptance or Rejection of Bids

The acceptance of a bid will be by a written notice signed by an authorized representative on
behalf of the Authority. No other act of the Port Authority, its Commissioners, officers, agents
or employees shall constitute acceptance of a bid. The Port Authority reserves the unqualified
right, in its sole and absolute discretion, to reject any or all bids or to accept any bid, which in its
judgment will best serve the public interest and to waive defects in any bid. No rights accrue to
any Bidder unless and until its bid is accepted.

8. Bidder’s Questions

Any questions by prospective Bidders concerning the Work to be performed or the terms and
conditions of the Contract may be addressed to the Contracts Specialist listed on the Cover Sheet
of this document. The Contracts Specialist is only authorized to direct the attention of
prospective Bidders to the portions of the Contract. No employee of the Port Authority is
authorized to interpret any portion of the Contract or to give information in addition to that
contained in the Contract. When Contract interpretation or additional information as to the
Contract requirements is deemed necessary by the Port Authority, it will be communicated to all
Bidders by written addenda issued under the name of the Manager, Purchasing Services Division
of the Port Authority and will be posted on the Port Authority website. Addenda shall be
considered part of the Contract.

0. Additional Information To and From Bidders
Should the Authority require additional information from the Bidder in connection with its bid,
such information shall be submitted within the time frame specified by the Port Authority.

If the Bidder is a corporation, a partnership, or a joint venture, a statement of the names and
residences of its officers, partners, or authorized representatives, as applicable, should be
submitted on the “Name and Residence of Principals Sheet”, directly following the Signature
Sheet in Part IV.

10. Union Jurisdiction

All prospective Bidders are advised to ascertain whether any union now represented or not
represented at the Facility will claim jurisdiction over any aspect of the operations to be
performed hereunder and their attention is directed to the paragraph entitled “Harmony” in the
Standard Contract Terms and Conditions.

11. Assessment of Bid Requirements

The Bidder should carefully examine and study the entire contents of these bid documents and
shall make its own determinations as to the services and materials to be supplied and all other
things required to be done by the Contractor.

12. Bidder’s Prerequisites

Only Bidders who can comply with the prerequisites specified in Part Il hereof at the time of the
submission of its bid should submit bids, as only bids submitted by such Bidders will be
considered. By furnishing this document to the Bidder, the Port Authority has not made a
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determination that the Bidder has met the prerequisites or has otherwise been deemed qualified
to perform the services. A determination that a Bidder has met the prerequisites is no assurance
that it will be deemed qualified in connection with other bid requirements included herein.

13. Qualification Information

The Port Authority may give written notice to the Bidder to furnish the Port Authority with
information and to meet with designated representatives of the Port Authority relating to the
Bidder’s qualifications and ability to fulfill the Contractor's obligations hereunder. The
requested information shall be submitted no later than three (3) days after said notice unless
otherwise indicated. Matters upon which the Port Authority may inquire may include, but not be
limited to, the following:

a. The Bidder may be required to demonstrate that it is financially capable of performing this
Contract, and the determination of the Bidder's financial qualifications will be made by
the Port Authority in its sole discretion. The Bidder shall submit such financial and other
relevant information as may be required by the Port Authority from time to time
including, but not limited to, the following:

1. (i) Certified financial statements, including applicable notes, reflecting the Bidder's
assets, liabilities, net worth, revenues, expenses, profit or loss and cash flow for the
most recent calendar year or the Bidder's most recent fiscal year.

(if) Where the certified financial statements set forth in (i) above are not available,
then either reviewed or compiled statements from an independent accountant setting
forth the aforementioned information shall be provided.

(iif) Where neither certified financial statements nor financial statements from an
independent accountant are available, as set forth in (i) and (ii) above, then financial
statements containing such information prepared directly by the Bidder may be
submitted; such financial statements, however, must be accompanied by a signed
copy of the Bidder's most recent Federal income tax return and a statement in writing
from the Bidder, signed by an executive officer or their authorized designee, that such
statements accurately reflect the present financial condition of the Bidder.

Where the statements submitted pursuant to subparagraphs (i), (ii) or (iii) are dated prior to
forty-five (45) days before the bid opening, then the Bidder shall submit a statement in
writing, signed by an executive officer of the Bidder or their designee, that the present
financial condition of the Bidder is at least as good as that shown on the statements
submitted.

2. Bidder’s statement of work on hand, including any work on which a bid has been
submitted, containing a description of the work, the annual dollar value, the location
by city and state, the current percentage of completion, the expected date for
completion, and the name of an individual most familiar with the Bidder's work on
these jobs.

3. The name and address of the Bidder's banking institution, chief banking
representative handling the Bidder's account, the Bidder's Federal Employer
Identification Number (i.e., the number assigned to firms by the Federal Government
for tax purposes), the Bidder's Dun and Bradstreet number, if any, the name of any
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other credit service to which the Bidder has furnished information, and the number, if
any, assigned by such service to the Bidder's account.

Information relating to the Bidder's Prerequisites, if any, as set forth in this document.

A statement describing the legal and financial form of the entity submitting the bid,
including ownership, financial structure and a point of contact. Such entity must legally
exist and be qualified to do business within the state required under this bid as of the date
that bids are submitted. As applicable, provide copies of the Articles of Incorporation, By
laws and Amendments, partnership agreement, joint venture agreement and/or other
appropriate organizational documents for the Bidder, its officers, financial guarantors and,
if any such entities are joint ventures or partnerships, for all those of ventures or partners.
Describe the rationale for the selection of the structure of the entity. Describe contractual,
financial, legal commitments and agreements and functional relationships among financial
guarantors and officers with relation to the Work required by this bid, to the extent that
they are not disclosed in the organizational documents.

A statement setting forth the names of those personnel to be in overall charge of the
service and those who would be exclusively assigned to supervise the service and their
specific roles therein, setting forth as to each the number of years of experience and in
which functions and capacities each would serve.

Information to supplement any statement submitted in accordance with the Standard
Contract Terms and Conditions entitled "Contractor's Integrity Provisions."

In the event that the Bidder's performance on a current or past Port Authority or PATH
contract or contracts has been rated less than satisfactory, the Manager, Purchasing
Services Division, may give oral or written notice to the Bidder to furnish information
demonstrating to the satisfaction of such Manager that, notwithstanding such rating, such
performance was in fact satisfactory or that the circumstances which gave rise to such
unsatisfactory rating have changed or will not apply to performance of this Contract, and
that such performance will be satisfactory.

The Bidder recognizes that it may be required to demonstrate to the satisfaction of the Port
Authority and PATH that it in fact can perform the services as called for in this Contract
and that it may be required to substantiate the warranties and representations set forth
herein and the statements and assurances it may be required to give.

Neither the giving of any of the aforesaid notices to a Bidder, the submission of materials by a
Bidder, any meeting which the Bidder may have with the Port Authority, nor anything stated by
the Port Authority and/or PATH in any such meeting shall be construed or alleged to be
construed as an acceptance of said Bidder's bid. Nothing stated in any such meeting shall be
deemed to release any Bidder from its offer as contained in the bid.

14.

Facility Inspection

If a Facility Inspection is deemed necessary, details regarding the Facility Inspection for all
parties interested in submitting a bid will be stipulated in Part Il hereof. All Bidders must
present company identification and photo identification for access to the Facility.
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15.  Available Documents - General

Certain documents, listed in Part Il hereof, will be made available for reference and examination
by Bidders either at the Facility Inspection, or during regular business hours. Arrangements to
review these documents at a time other than the Facility Inspection may be made by contacting
the person listed in Part 11 as the contact for the Facility Inspection.

These documents were not prepared for the purpose of providing information for Bidders upon
this Contract but they were prepared for other purposes, such as for other contracts or for design
purposes for this or other contracts, and they do not form a part of this Contract. PATH makes
no representation or guarantee as to, and shall not be responsible for, their accuracy,
completeness or pertinence, and, in addition, shall not be responsible for the inferences or
conclusions to be drawn there from.

16. Pre-award Meeting
The apparent lowest responsive and responsible Bidder may be called for a pre-award meeting
prior to award of the Contract.

17. Disadvantaged Business Enterprises (DBE’s)

This Solicitation is subject to the United States Department of Transportation regulations on
Disadvantaged Business Enterprises (DBE's) contained in Part 26 of Title 49 of the Code of
Federal Regulations. The requirements for the DBE Program are located in Part 111 of this
Solicitation.

For more information on the Port Authority certification process, please refer to the following
website: http://www.panynj.gov/business-opportunities/sd-become-certified.html.

18. Certification of Recycled Materials

Bidders are requested to submit, with their bid, a written certification entitled “Certified
Environmentally Preferable Products / Practices” attached hereto as “Attachment I-A”, attesting
that the products or items offered by the Bidder contain the minimum percentage of post-
consumer recovered material in accordance with the most recent guidelines issued by the United
States Environmental Protection Agency (EPA), or, for commodities not so covered, the
minimum percentage of post-consumer recovered materials established by other applicable
regulatory agencies. The data submitted by the Bidder in Attachment I-A is being solicited for
informational purposes only.

Recycling Definitions:
For purposes of this solicitation, the following definitions shall apply:
a. Recovered Material™ shall be defined as any waste material or by-product that has been

recovered or diverted from solid waste, excluding those materials and by-products
generated from, and commonly reused within, an original manufacturing process.
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19.

20.

“Post-consumer Material” shall be defined as any material or finished product that has
served its intended use and has been discarded for disposal or recovery having completed
its life as a consumer item. “Post-consumer material” is included in the broader category
of “Recovered Material”.

“Pre-consumer Material” shall be defined as any material or by-product generated after the
manufacture of a product but before the product reaches the consumer, such as damaged or
obsolete products. Pre-consumer Material does not include mill and manufacturing trim,
scrap, or broken material that is generated at a manufacturing site and commonly reused
on-site in the same or another manufacturing process.

"Recycled Product” shall be defined as a product that contains the highest amount of post-
consumer material practicable, or when post-consumer material is impracticable for a
specific type of product, contains substantial amounts of Pre-consumer Material.

"Recyclable Product™" shall be defined as the ability of a product and its packaging to be
reused, reconditioned for use, or recycled through existing recycling collection programs.

"Waste Reducing Product” shall be defined as any product that will result in less waste
generated due to its use rather than another product designed to serve the same function
with a greater waste generation rate. This shall include, but not be limited to, those
products that can be reused, refilled or have a longer life expectancy and contain a lesser
amount of toxic constituents.

City Payroll Tax

Bidders should be aware of the payroll tax imposed by the:

a.  City of Newark, New Jersey for services performed in Newark, New Jersey;

b.  City of New York, New York for services performed in New York, New York; and
c. City of Yonkers, New York for services performed in Yonkers, New York.

These taxes, if applicable, are the sole responsibility of the Contractor. Bidders should
consult their tax advisors as to the effect, if any, of these taxes. The Port Authority provides
this notice for informational purposes only and is not responsible

for either the imposition or administration of such taxes. The Port Authority exemption set
forth in the Paragraph headed “Sales or Compensating Use Taxes”, in the Standard Contract
Terms and Conditions included herein, does not apply to these taxes.

Additional Bidder Information
Prospective Bidders are advised that additional vendor information, including but not limited
to, forms, documents and other information, including protest procedures, may be found on
the Port Authority website at:_http://www.panynj.gov/business-opportunities/become-
vendor.html
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21.  ATTACHMENT I-A - Certified Environmentally Preferable Products/Practices

Bidder Name: Date:

In line with the Port Authority’s efforts to promote products and practices which reduce our impact on the environment and
human health, Bidders are encouraged to provide information regarding their environmentally preferable/sustainable business
practices as they relate to this contract wherever possible. Bidders are requested to complete this form and submit it with their
response, if appropriate. Bidders are requested to submit appropriate documentation to support the items for which the Bidder
indicates a “Yes” and present this documentation, in the proper sequence of this Attachment.

1. Packaging

Has the Bidder implemented any of the following environmental initiatives? (A checkmark indicates “Yes”)

Use of corrugated materials that exceed the required minimum EPA recommended post-consumer recycled content
Use of other packaging materials that contain recycled content and are recyclable in most local programs

Promotes waste prevention and source reduction by reducing the extent of the packaging and/or offering

packaging take-back services, or shipping carton return

Reduces or eliminates materials which have been bleached with chlorine or chlorine derivatives

Eliminates any packaging that may contain polyvinyl chloride (PVC), or polystyrene or heavy metals.

If yes, a description of the practices being followed should be include with the submission.

2. Business Practices / Operations / Manufacturing

Does the Bidder engage in practices that serve to reduce or minimize an impact to the environment, including, but not
necessarily limited to, the following items? (A checkmark indicates “Yes”)

Recycles materials in the warehouse or other operations

Use of alternative fuel vehicles or vehicles equipped with diesel emission control devices for delivery or
transportation purposes

Use of energy efficient office equipment or signage or the incorporation of green building design elements

Use of recycled paper (that meets federal specifications) in their marketing and/or resource materials

Other sustainable initiative

If yes, a description of the practices being followed should be included with the submission.

3. Training and Education
Does the Bidder conduct/offer a program to train or inform customers and employees of the environmental benefits of the
products to be offered under this contract, and/or does the Bidder conduct environmental training of its own staff?

L] Yes [1No If yes, Bidder shall attach a description of the training offered and the specific criteria
targeted by the training.

4. Certifications
Has the Bidder or any of its manufacturers and/or subcontractors obtained any of the following product / industry
certifications? (A checkmark indicates “Yes”)
ISO 14000 or adopted some other equivalent environmental management system
Other industry environmental standards (where applicable), such as the CERES principles, LEED Certification, C2C
Protocol, Responsible Care Codes of Practice or other similar standards
Third Party product certifications such as Green Seal, Scientific Certification Systems, Smartwood, etc.

If yes, Bidders should attach copies of the certificates obtained.

I hereby certify under penalty of law, the above statements are true and correct.

Name Date
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PART Il - CONTRACT SPECIFIC INFORMATION FOR BIDDERS

The following information may be referred to in other parts hereof, or further detailed
in other parts hereof, if applicable.

1. Service(s) Required

The Work consists of, but is not limited to, the manufacture and delivery of one (1)
Track Inspection Vehicle, as further explained in the Specifications, outlined in Part V
and associated spare parts.

The Track Inspection Vehicle must be manufactured, delivered and ready to run.

Any reference to a specific product in these Contract Documents is to indicate
approved products or details. Other products or details will be considered suitable if
they meet the intent of the performance characteristic cited or are comparable to the
product or detail cited. PATH shall be the sole judge of as to whether a proposed
substitution will be approved, and no substitution shall be ordered or utilized
without the PATH’s prior written approval. PATH may require the Contractor to
furnish at the Contractor’s expense a special performance guarantee or other
assurance with respect to any approved substitution. Furthermore, the approval of
any substitute proprietary item or make shall not in any way entitle the Contractor
to additional compensation therefor. If the Contractor fails to deliver a suitable
approved equal that is acceptable to PATH, then the Contractor shall supply item as
specified herein., as more fully described in the Specifications, located in Part V of
this Contract.

Delivery Location(s)

PATH Consolidated Maintenance Shop, 120 Academy Street, Jersey City NJ
07302, as more fully described in the Contract Specific Terms and Conditions,
located in Part 111 of this Contract.

2. Delivery Date:
The date of delivery shall be coordinated with PATH, as more fully defined in
Part 11 — “Contract Specific Terms and Conditions,” hereof.

FOB Destination

3. Expected Contract Commencement Date:
A Purchase Order to be forwarded on or about October 1, 2015.

4. Contract Type:
Lump Sum
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5. Duration of Contract:

The Contractor shall complete delivery of one (1) Track Inspection Vehicle under
this contract as follows:

Complete the satisfactory delivery of the Track Inspection Vehicle and the delivery of all
other equipment and the performance of all other obligations by the Contractor under this
Contract four hundred and twenty (420) days after the issuance of a Purchase Order and/or
notice to proceed, in accordance with the Progress Payment Schedule in Part 111 of this
Contract.

As used herein, “Satisfactory Delivery” shall mean the delivery to PATH of equipment and
other items meeting the requirements of this Contract and shall include passing such tests and
inspections at PATH’s facility as are required under this Contract.

6. Available Documents
None

7. Facility Inspection
Not Applicable

8. Specific Bidder’s Prerequisites (Submit with your bid proof that the
following prerequisites have been met)

a. The Bidder shall have had at least five (5) years of experience immediately prior to the date
of submission of its bid in the management, design and manufacturing of track mounted rail
equipment of a design similar to that required herein and during that time shall have actually
been engaged in design and manufacturing said or such equipment for sale to commercial or
industrial accounts under contract. The Bidder may fulfill this prerequisite if the Bidder can
demonstrate to the satisfaction of the Port Authority that the persons or entities owning and
controlling the Bidder have had a total of at least five (5) year(s) of experience immediately
prior to the date of the submission of its bid in management, design and manufacturing of
track mounted rail equipment of a design similar to that required herein and were actually
engaged in providing such equipment to commercial or industrial accounts under contract
during that time, or have owned and controlled other entities which have actually engaged
in providing the above described equipment during that time period.

b. During the time period as stated in (a) above, the Bidder, or persons or entities owning and
controlling the Bidder, shall have satisfactorily performed or be performing under at least one
(1) contract requiring track mounted rail equipment and services similar to those required under
this Contract.

c. Inthe eventa bid is submitted by a joint venture the foregoing prerequisites will be considered
with respect to such Bid as follows: The prerequisite in subparagraph (a) and (b) above, will be
considered satisfied if the joint venture itself, or any of its participants individually, can meet
the requirements. If a joint venture which has not been established as a distinct legal entity
submits a bid, it and all participants in the joint venture shall be bound jointly and severally
and each such participant in the joint venture shall execute the bid and do each act and thing
required by this Invitation for Bid. On the original bid and wherever else the Bidder’s
name would appear, the name of the joint venture Bidder must appear if the joint venture is
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a distinct legal entity. If the Bidder is a common law joint venture, the names of all
participants must be listed, followed by the words “acting jointly and severally”. All joint
venture Bidders must provide documentation of their legal status.

9. Contractor Staff Background Screening

The Contractor awarded this Contract may be required to have its staff, and any
subcontractor’s staff working under this Contract, authorize the Authority or its
designee to perform background checks. Such authorization shall be in a form
acceptable to the Authority. The Contractor (and subcontractor) may also be required
to use an organization designated by the Authority to perform the background checks.
The cost for said background checks for staff that pass and are granted a credential
shall be reimbursable to the Contractor (and its subcontractors) as an out-of-pocket
expense. The cost for background checks for staff that are rejected for a credential for
any reason are not reimbursable.

As of January 29, 2007, the Secure Worker Access Consortium (S.W.A.C.) is the
only Port Authority approved provider to be used to conduct background screening,
except as otherwise required by federal law and/or regulation. Information about
S.W.A.C., instructions, corporate enrollment, online applications, and location of
processing centers can be found at http://www.secureworker.com, or S.W.A.C. may be
contacted directly at (877)522-7922.

10. FTA Bid Submission Requirements:

The following items are additional bid submittal requirements. They are
contained within the Federal Transit Administration (FTA) Requirements and/or
Solicitation Document and shall accompany your bid submission:

1. Certification Regarding Lobbying Pursuant to 31 U.S.C. 1352

2. Standard Form LLL - Disclosure of Lobbying Activities

3. Certification Regarding Debarment, Suspension, Ineligibility And Voluntary
Exclusion - Lower Tier Covered Transactions

4. Buy America — Certification Requirement For Procurement of Buses, other Rolling

Stock And Associated Equipment (Rolling Stock)

Certificate of Cost and Pricing Data contained in Part IV Pricing Sheet(s)

6. Appendix Al DBE Goals Statement in accordance with Part Il clause entitled “DBE

Program”

Appendix A2 DBE Participation Plan and Affirmation Statement

8. Appendix A3 Information on Solicited Firms

o

~

11. Background Qualification Questionnaire (BQQ)
The Bidder shall submit a completed Background Qualification Questionnaire (BQQ), for
itself and for all subcontractors and Contractors known to the Bidder at the time of bid
submission. This document and instructions for submitting the completed BQQ to the
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Authority’s Office of Inspector General can be obtained at the Authority’s website through
the following link:
http://www.panynj.gov/wtcprogress/pdf/PANYNJ OIG_WTC_BQQP.zip

12. Bid Submission Requirements
The following shall be submitted for approval within the bid package:

Where the Specification refers to “or approved equal” or where the Contractor is submitting
an alternate item for approval, the Contractor shall submit a side by side comparison of the
Specification required item and the proposed alternate. The proposed alternate item will
then be evaluated by PATH to determine if the performance requirements and
characteristics of the proposed alternate item meet the requirements of the Specification
required item. PATH’s determination will be final.
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PART Il - CONTRACT SPECIFIC TERMS AND CONDITIONS
1. General Agreement

Subject to all of the terms and conditions of this Contract, the undersigned
(“Contractor”) hereby offers and agrees to manufacture and deliver one ready-to-run

(1) Track Inspection Vehicle and associated spare parts, and all other things necessary
to perform the Work required by this Contract as specified in Part Il, and as fully set
forth in Part V, (“Specifications”), at the location(s) listed in Part Il and fully set forth in
the Specifications, and to do all other things necessary or proper therefor or incidental
thereto, all in strict accordance with the provisions of the Contract Documents and any
future changes therein; and the Contractor further agrees to assume and perform all
other duties and obligations imposed upon it by this Contract.

In addition, all things not expressly mentioned in the Specifications but involved in the
carrying out of their intent and in the complete and proper execution of the matters
referred to in and required by this Contract are required by the Specifications, and the
Contractor shall perform the same as though they were specifically delineated,
described and mentioned therein.

2. Order of Precedence

Anything to the contrary herein notwithstanding, all Contract Specific Terms and
Conditions shall be deemed to control in the event of a conflict with the Standard
Terms and Conditions contained in this Contract.

3. Specific Definitions

To avoid undue repetition, the following terms, as used in this Contract, shall be
construed as follows:

Government, United States Government, Federal or words of like import shall mean
the United States of America.

UMTA or FTA - shall mean the United States Department of Transportation, Federal
Transit Administration (formerly known as the Urban Mass Transportation
Administration).

DOT - shall mean the United States Department of Transportation.
DCAA - shall mean the Defense Contract Audit Agency.
The Port Authority or Authority - shall mean The Port Authority of New York and New

Jersey. As used herein, the term “Port Authority” shall also mean the Port Authority of
New York and New Jersey acting on behalf of PATH.

PATH - shall mean the Port Authority Trans-Hudson Corporation

PART Ill - CONTRACT SPECIFIC TERMS AND CONDITIONS PART Ill -2
FTA (PATH)



Project Manager - means the Project Manager of the Authority assigned to this project
acting either personally or through his duly authorized representatives acting within the
scope of the particular authority vested in them.

Investigation - Any inquiry made by any federal, state or local criminal prosecuting
agency and any inquiry concerning civil anti-trust investigations made by any federal,
state or local governmental agency. Except for inquiries concerning civil anti-trust
investigations, the term does not include inquiries made by any civil government agency
concerning compliance with any regulation, the nature of which does not carry criminal
penalties, nor does it include any background investigation for employment, or Federal,
State, and local inquiries into tax returns.

Item(s) — shall mean the goods, merchandise, supplies, equipment, services or articles
specified.

Manufacturer — shall mean the person or entity who will actually build the specific
Item to be provided as described herein.

Delivery Requirements

Delivery shall be FOB Destination. The Contractor shall bear all cost of freight and
insurance for delivery to PATH. Delivery locations shall be coordinated with Edward
Perara, the Project Manager, 201-216-6021 or his designee. All deliveries shall be made
between the hours of 8:00 am and 2:00 pm, unless otherwise noted in the Specifications.
The Contractor shall follow the instructions for the proper method of making deliveries.
Failure to do so may result in delayed payments.

A. All deliveries must be accompanied by an original packing slip, which shall
always contain:

1. The Port Authority Purchase Order and/Contract Number.
2. A description of each item.

3. The quantity shipped of each item.

4. The Contractor’s packing slip/invoice number.

B. Shipping cartons shall not contain loose and/or unmarked item(s).

5. Delivery Schedule

The Contractor shall complete delivery of the Track Track Inspection Vehicle under this
contract as follows:

Complete the satisfactory delivery of the Track Track Inspection Vehicle and the delivery of
all other equipment and the performance of all other obligations by the Contractor under
this Contract four hundred and twenty (420) days after the issuance of a Purchase Order.

PART Il - CONTRACT SPECIFIC TERMS AND CONDITIONS PART Il -3

FTA (PATH)



As used herein, “Satisfactory Delivery” shall mean the delivery to PATH of equipment and
other items meeting the requirements of this Contract and shall include passing such tests
and inspections at PATH’s facility as are required under this Contract.

6. Progress Schedule

Within ten (10) calendar days after receipt of a Purchase Order and/or Notice to Proceed,
the Contractor shall prepare a detailed delivery schedule, based on the schedule below and
the additional items listed in Part V of this Contract, for the approval of the Project
Manager. The delivery schedule shall show the date for the commencement and completion
of the different portions of the Contract.

After the approval of the schedule, no changes shall be made therein without the written
approval of the Project Manager. Approval of any delivery schedule shall not relieve the
Contractor of his obligation to complete the Contract by the time required in the Contract,
even though the schedule approved may be inconsistent with such completion, nor shall it
constitute a representation by the Authority that the Contractor will be able to proceed or
complete in accordance with the schedule.

Progress Schedule:
The Contractor shall meet the following milestones:

1. Within ninety (90) calendar days after receipt of a Purchase Order and/or
Notice to Proceed, Contractor must submit for approval, the Configuration,
Dimensional, Working and Shop drawings.

2. Within three hundred and ninety (390) calendar days after receipt of a
Purchase Order and/or Notice to Proceed, Contractor must schedule the
inspection of the Track Track Inspection Vehicle at the Contractor’s plant
and receive approval to ship to PATH

3. Within four hundred (400) calendar days after receipt of a Purchase
Order and/or Notice to Proceed, deliver Track Track Inspection
Vehicle to PATH.

4. Within four hundred and twenty (420) calendar days after receipt of a
Purchase Order and/or Notice to Proceed, place the Track Track
Inspection Vehicle into service for clearance and test runs.

5. Within four hundred and twenty (420) calendar days after receipt of a
Purchase Order and/or Notice to Proceed, deliver all required spare parts.
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7. Time is of the Essence

The Contractor’s obligation for the performance within the time provided for this Contract
is of the essence of this Contract. The Contractor guarantees that it can and will complete
such fabrication, supply, delivery, factory and field testing, and on-site training within the
time herein stipulated.

The delivery times shall be extended (subject, however, to the provisions of this numbered
clause) only if, in the opinion of the Project Manager acting personally, the Contractor is
necessarily delayed in the delivery solely by fault of PATH. Further, the Contractor shall be
entitled to an extension of time to the extent that delay in its performance results from
floods, earthquakes, storms, lightning, fire, epidemic, strike, force majeure, civil
disturbance or any other cause which is beyond the reasonable control of the Contractor as
determined by the Project Manager.

Any reference herein to the Contractor shall be deemed to include suppliers and others
performing on behalf of the Contractor, whether or not in privity of contract with the
Contractor, and employees and others will be considered as agents of the Contractor.

8. Bill of Sale

The Contractor warrants that the item(s) is free of liens and other encumbrances. The
Contractor shall promptly furnish to PATH such bills of sale and other instruments as may
be required by it, properly executed, acknowledged and delivered, assuring to it title to the
item(s), free of liens and other encumbrances, upon delivery of such merchandise to PATH.

9. Title to Materials

All manufactured equipment, drawings, specifications, spare parts, training programs/
materials, provided to the Port Authority shall be and become the property of the Authority
upon successful completion of commissioning and acceptance testing by PATH. All
equipment stored by the Contractor shall be individually marked and identified in a
conspicuous manner “Property of the Port Authority of New York and New Jersey — BID #

. Contractor shall arrange for the Project Manager to have access for inspection
of equipment stored as requested. The Contractor shall bear the risk of loss for any
equipment stored until its delivery and acceptance by PATH. As a prerequisite to making
any payments under this clause, the Contractor shall furnish whatever documents
evidencing transfer of title of equipment to the Authority that the Project Manager requires,
including bills of sale and affidavits of title in forms acceptable to the Project Manager. The
making of milestone payments shall not be deemed to be a final acceptance of equipment
nor shall it relieve Contractor of responsibility for such equipment.
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10. Invoices

An invoice with a unique invoice number and the backup delivery receipts with Contract
number shall be submitted to PATH before payment can be made. The Contractor’s
invoice shall state:

a) The date of the delivery; and
b) Specific items for which the Contractor is billing.

All invoices shall be mailed to the address indicated on the Contract.

11. Payment

Subject to the provisions of this Contract, the Port Authority agrees to pay to the Contractor
and the Contractor agrees to accept from the Port Authority as full and complete
consideration for the performance of all its obligations under this Contract and as sole
compensation for the items(s) and/or service(s) provided by the Contractor hereunder, a
compensation calculated from the respective prices inserted by the Contractor in the Pricing
Sheet(s) for actual services and goods performed/provided, forming a part of this Contract.
The manner of submission of all bills for payment to the Contractor for Service(s) and/or
item(s) provided under this Contract shall be subject to the approval of the Port Authority
in all respects, including, but not limited to, format, breakdown of items presented and
verifying records. All computations made by the Contractor and all billing and billing
procedures shall be done in conformance with the clause entitled “Invoices” and the
following procedures:

a) Payment shall be made in accordance with the Contract set forth below, minus
any deductions and/or any applicable liquidated damages to which the invoice
may be subject.

b) No certificate, payment, acceptance of any item(s) or any other act or omission of
any representative of the Port Authority shall operate to release the Contractor from
any obligation under or upon this Contract, or to estop the Port Authority from
showing at any time that such certificate, payment, acceptance, act or omission was
incorrect or to preclude the Port Authority from recovering any monies paid in
excess of those lawfully due and any damage sustained by the Port Authority.

c) Inthe event an audit of received invoices should indicate that the correct sum due
the Contractor for the relevant billing period is less than the amount actually paid
by the Port Authority, the Contractor shall pay to the Port Authority the difference
promptly upon receipt of the Port Authority’s statement thereof. The Port
Authority may, however, in its discretion elect to deduct said sum or sums from any
subsequent payments payable to the Contractor hereunder.

“Final Payment”, as the term is used throughout this Contract, shall mean the final payment
made for the supply, delivery and acceptance of all item(s) required under this
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15.
16.

Contract. The Contractor’s acceptance of Final Payment shall act as a full and complete
release to the Port Authority of all claims of and of all liability to the Contractor for all
item(s) furnished in connection with this Contract and for every act and neglect of the
Port Authority and others relating to or arising out of this Contract, including claims
arising out of breach of contract and claims based on claims of third persons. No
payment, however, final or otherwise shall operate to release the Contractor from any

obligations in connection with this Contract.

Milestone Payment Schedule

Payment Schedule: The Contractor shall render invoices to PATH according to the

following payment schedule:

Payment

Payment Milestones

An amount equal to 15% of the. Unit Price
for Item #1 of Part IV of the Pricing Sheet,

Upon approval of the configuration,
dimensional, and Working and Shop
drawings.

An amount equal to 20% of the Unit
Price for Item #1 of Part IV of the
Pricing Sheet

Upon approval of the Track Inspection Car
at the Contractor’s plant after inspection of
the unit.

An amount equal to 30% of the Unit Price
for Item #1 of Part IV of the Pricing Sheet

After satisfactory delivery to PATH of the
Track Inspection Car.

An amount equal to the Unit Price of Item
#1 of Part IV of the Pricing Sheets minus
the amounts paid pursuant to sections 1, 2,
and 3 above.

After satisfactory completion of the Track
Inspection Car’s placement into service for
clearance and test runs.

An amount equal to the Unit Price of Item
#2 for the spare parts.

After satisfactory delivery of all the
required spare parts.

17. Default- Delays

If the Contractor fails to perform in accordance with the terms of this Contract, the
Authority may obtain the goods or services from another Contractor and charge the
Contractor the difference in price and a reletting cost, if any, plus any other damages that

the Port Authority may deem appropriate.

18. Equipment Warranty

Notwithstanding the Specifications forming a part of this Contract, any inspection or
approval of the item(s) by the Port Authority or the existence of any patent or trade name,
the Contractor nevertheless unconditionally warrants that the item(s) specified herein
shall be of the best quality and shall be fully fit for the purpose for which it is to be used.
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The Contractor unconditionally warrants all equipment furnished against defects or failures
of any kind, including defects or failures in design, workmanship and materials, failure to
operate satisfactorily for any reason, excepting such defects or failures which the
Contractor demonstrates to the satisfaction of the Project Manager have arisen solely from
accident, abuse or fault of the Port Authority occurring after acceptance by the Port
Authority and not due to fault on the Contractor’s part for the warranty period(s) described
below. In the event of defects or failures in said equipment, then upon receipt of notice
thereof from the Project Manager, the Contractor shall correct such defects or failures by
immediately reconstructing, repairing or making such alterations or replacement of said
item(s) as may be necessary or desirable in the sole opinion of the Project Manager to
comply with the above warranty and at no cost to the Port Authority.

The foregoing warranty shall not, however, be a limitation on any rights which the Authority
would have, either expressed or implied, in connection with this Contract in the absence of
such warranty, said warranty being given only for the greater assurance of the Port Authority.
In addition, the Contractor shall provide the following specific warranties to the Port
Authority:

e All equipment shall be warranted for two (2) years from date of in-service
installation.

» Contractor agrees that it will make available to PATH replacement equipment,
parts and service of equipment either under the warranty set forth above, or
through purchase for (5) years from the date of installation. If the Contractor
discontinues manufacturing or support of any product supplied, Contractor shall
provide PATH with the latest drawings, parts lists and Contractor contacts and
PATH shall have the right to have the product or services manufactured or
provided by any other source at PATH’s discretion without any additional fees.

19. Insurance Procured by the Contractor

The Contractor shall take out, maintain, and pay the premiums on Commercial General The
Contractor shall take out, maintain, and pay the premiums on Commercial General Liability
Insurance, including but not limited to premises-operations, products-completed operations,
and independent contractors coverage, with contractual liability language covering the
obligations assumed by the Contractor under this Contract and, if vehicles are to be used to
carry out the performance of this Contract, then the Contractor shall also take out,
maintain, and pay the premiums on Automobile Liability Insurance covering owned, non-
owned, and hired autos in the following minimum limits:
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Commercial General Liability Insurance - $2 million combined single
Limit per occurrence for bodily injury and property damage liability.

Automobile Liability Insurance - $2 million combined single limit per accident
for bodily injury and property damage liability.

Railroad Protective Liability Insurance:

$5 million combined single limit per occurrence for bodily injury and property
damage. If Work is to be performed on or within 50 feet of railroad property,
then the contractual liability coverage shall contain an endorsement deleting
any railroad exclusion.

In addition, the liability policy (ies) shall name The Port Authority of New York &
New Jersey, its related entities, their commissioners, directors, officers, partners,
employees and agents as additional insured, including but not limited to premises-
operations, products-completed operations on the Commercial General Liability Policy.
Moreover, the Commercial General Liability Policy shall not contain any provisions for
exclusions from liability other than provisions for exclusion from liability forming part of
the most up to date 1ISO form or its equivalent unendorsed Commercial General Liability
Policy. The liability policy (ies) and certificate of insurance shall contain separation of
insured conditions and severability of interests clauses for all policies. These insurance
requirements shall be in effect for the duration of the contract to include any
warrantee /guarantee period and any maintenance period . An act or omission of one of
the insureds shall not reduce or void coverage to the other insureds. Furthermore, the
Contractor’s insurance shall be primary insurance as respects to the above additional
insureds. Any insurance or self-insurance maintained by the above additional insureds
shall not contribute to any loss or claim

The certificate of insurance and liability policy (ies) must contain the following
endorsement for the above liability coverages:

“The insurer(s) shall not, without obtaining the express advance written permission from
the General Counsel of the Port Authority, raise any defense involving in any way the
jurisdiction of the Tribunal over the person of the Port Authority, the immunity of the
Port Authority, its Commissioners, officers, agents or employees, the governmental nature
of the Port Authority, or the provisions of any statutes respecting suits against the Port
Authority.”

The Contractor shall also take out, maintain, and pay premiums on Workers’
Compensation Insurance in accordance with the requirements of law in the state(s)
where work will take place, and Employer’s Liability Insurance with limits of not less
than $1 million each accident.

Each policy above shall contain a provision that the policy may not be canceled,
terminated, or modified without thirty (30) days’ prior written notice to the Port

PART Ill - CONTRACT SPECIFIC TERMS AND CONDITIONS PART IIl -9
FTA (PATH)



Authority of NY and NJ, Att: Facility Contract Administrator, at the location where the
work will take place and to the General Manager, Risk Financing.

The Port Authority may at any time during the term of this agreement change or modify
the limits and coverages of insurance. Should the modification or change results in an

additional premium, The General Manager, Risk Financing for the Port Authority may
consider such cost as an out-of-pocket expense.

Within five (5) days after the award of this agreement or contract and prior to the start of
work, the Contractor must submit an original certificate of insurance, to the Port
Authority of NY and NJ, Facility Contract Administrator, at the location where the work
will take place. This certificate of insurance MUST show evidence of the above insurance
policy (ies), stating the agreement/contract number prior to the start of work. The General
Manager, Risk Financing must approve the certificate(s) of insurance before any work
can begin. Upon request by the Port Authority, the Contractor shall furnish to the General
Manager, Risk Financing, a certified copy of each policy, including the premiums.

If at any time the above liability insurance should be canceled, terminated, or modified so
that the insurance is not in effect as above required, then, if the Manager shall so direct, the
Contractor shall suspend performance of the contract at the premises. If the contract is so
suspended, no extension of time shall be due on account thereof. If the contract is not
suspended (whether or not because of omission of the Manager to order suspension), then
the Authority may, at its option, obtain insurance affording coverage equal to the above
required, the cost of such insurance to be payable by the Contractor to the Port Authority.

Renewal certificates of insurance or policies shall be delivered to the Facility Contractor
Administrator, Port Authority at least fifteen (15) days prior to the expiration date of each
expiring policy. The General Manager, Risk Financing must approve the renewal
certificate(s) of insurance before work can resume on the facility. If at any time any of the
certificates or policies shall become unsatisfactory to the Port Authority, the Contractor
shall promptly obtain a new and satisfactory certificate and policy.

The requirements for insurance procured by the Contractor shall not in any way be construed
as a limitation on the nature or extent of the contractual obligations assumed by the
Contractor under this contract. The insurance requirements are not a representation by the
Authority as to the adequacy of the insurance to protect the Contractor against the obligations
imposed on them by law or by this or any other Contract. [CITS#4526N]

20. Materials and Workmanship

All Item(s) and/or Service(s) shall be manufactured and/or provided in accordance with the
best current practice in the industry and free from defects. All Item(s) and/or Service(s)
shall at all time and places be subject to the inspection of the Project Manager. Should any
Item(s) or Service(s) fail to meet the Project Manager’s approval, they shall be forthwith
made good, replaced or corrected, as the case may be, by the Contractor, at its own
expense. All item(s) shall be new item(s).
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21. Inspection and Acceptance

Inspection and acceptance will be conducted at the destination, unless otherwise provided
and agreed upon by the Port Authority and the Contractor. Any risk of loss will be the
Contractor’s responsibility until such delivery, inspection and acceptance is made, unless
loss results from negligence of the Port Authority.

22. Errors and Omissions

If the Contractor discovers any errors or omissions in the Specifications or in the Work
undertaken and executed by it, it shall immediately notify the Project Manager and the
Project Manager will promptly verify the same. If, with the knowledge of such error or
omission and prior to the correction thereof, the Contractor proceeds with any work
affected thereby, it shall do so at its own risk, and the work so done shall not be
considered as work done under and in performance of this Contract.

23.  Approval by the Project Manager

The approval by the Project Manager of any item(s) shall be construed merely to mean
that at that time the Project Manager knows of no good reason for objecting thereto; and
no such approval shall release the Contractor from its full responsibility for the
satisfactory construction and operation of the item(s). The decision of the Project
Manager shall be conclusive, final and binding on the parties as to all questions arising
out of, under, or in connection with this Contract (including questions of breach of
Contract).

24. Changes

Acceptance of Contractor’s bid will be by Contract signed by the Port Authority. The
Port Authority may at any time, by a written order, make changes within the general
scope of this Contract in any one or more of the following: (a) drawings, designs, or
specifications; (b) method of shipment or packing; and (c) place of delivery. If any such
change causes an increase or decrease in the cost of, or the time required for,
performance of this Contract, an equitable adjustment shall be made in the Contract price
or delivery schedule, or both, and the Contract shall be modified in writing accordingly.
Any claim by the Contractor for adjustment under this section must be asserted within 30
days from the date of receipt by the Contractor of a notification of change, provided,
however, that nothing in this section, “Changes,” shall excuse the Contractor from
proceeding with the Contract as changed. Except as otherwise provided herein no
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payment for Changes shall be made, unless the Changes have been authorized in writing
by the Authority.

25.  Variations in Quantity

The quantities set forth in the Price Schedule are estimates; actual total quantity
purchased may be greater or lower. The Port Authority reserves the right to increase or
decrease the quantity of Items called for under this Contract at the Unit Prices specified.
The Port Authority may exercise the option to vary the quantity by written notice to the
Contractor. Delivery of the additional quantity of Items shall continue at the same rate as
the like items called for under the Contract, unless the parties otherwise agree. All items
to be added shall be set forth in a Change Order.

26. DBE Program

This Contract is subject to the United States Department of Transportation regulations on
Disadvantaged Business Enterprises (DBESs) contained in Part 26 of Title 49 of the Code
of Federal Regulations. The following goal for DBE participation has been set for this
Contract:

One (1) % for firms owned and controlled by socially and economically disadvantaged
individuals® and certified as DBE's by the Authority. Eligible DBE firms are listed on the
following Uniform Certification Programs (UCPSs) websites:

New York UCP — http://www.nysucp.net/
New Jersey UCP — http://www.njucp.net/

By bidding on this Contract, the bidder assures the Authority that it will meet the
foregoing goal and shall submit the DBE Goals Statement form (Appendix Al) with its
Bid. If the bidder determines it cannot make this assurance it may nevertheless submit a
bid but in such event it shall note on the DBE Goals Statement form the percentage of
DBE participation it anticipates, including documentation supporting the good faith
efforts made to achieve the goals set forth in the Contract.

The bidder shall submit with his Proposal the DBE Participation Plan and Affirmation
Statement (Appendix A2) for each DBE firm he intends to use on this Contract. The
DBE Participation Plan and Affirmation Statement shall provide the name and address of
each DBE firm, a description of the work to be performed, the dollar value of each DBE
subcontract and the signature affirmation from each DBE firm participating in this
Contract.

A bidder who fails to meet the DBE goal for this Contract and fails to demonstrate to the
Port Authority that the bidder has made good faith efforts to meet same shall not be
eligible to be awarded the Contract. The following are illustrative of good faith efforts:
A. Attendance at a pre-bid meeting, if any, scheduled by the Authority to inform
DBEs of subcontracting opportunities under a given solicitation;
B. Advertisement in general circulation media, trade association publications, and
minority-focused media for at least 20 days before bids or proposals are due. If
20 days are not available, publication for a shorter reasonable time is acceptable;
C. Written notification to DBEs that their interest in the Contract is solicited;
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D. Efforts made to select portions of the work proposed to be performed by DBEs in
order to increase the likelihood of achieving the stated goal;
E. Efforts to negotiate with DBEs for specific sub-bids including at a minimum;
1. The names, addresses, and telephone numbers of DBEs that were
contacted;
2. A description of the information provided to DBESs regarding the plans
and specifications for portions of the work to be performed; and
3. A statement of why additional agreements with DBEs were not reached,;

! Individuals who are rebuttably presumed to be socially and economically disadvantaged include women,
Blacks, Hispanics, Native Americans, Asian-Pacific Americans, and Asian-Indian Americans. A bidder
may meet the DBE goal by using any combination of disadvantaged businesses.

F. Information concerning each DBE the bidder contacted but rejected as
unqualified, and the reasons for the bidder's rejection;

G. Efforts made to assist the DBEs contacted that need assistance in obtaining
bonding or insurance required by the bidder or Authority.

The bidder shall submit with its Bid the completed Information on Solicited Firms form
(Appendix A3) listing every firm that provided a quotation to the bidder for any
subcontract to be performed under this Contract, whether or not the firms are DBE
certified and whether or not the firms’ quotes were included in the final Bid.

27. Attachment A — Federal Transit Administration Requirements - (Attached)

28. Attachment B — Standard Contract Terms and Conditions — (Attached)
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PART IV - SIGNATURE SHEET, NAME AND RESIDENCE OF PRINCIPALS SHEET AND
PRICING SHEET(S)

1. SIGNATURE SHEET

OFFER: The undersigned offers and agrees to furnish to the Port Authority of New York and New Jersey
the services and/or materials in compliance with all terms, conditions, specifications and addenda of the
Contract. Signature also certifies understanding and compliance with the certification requirements of the
standard terms and conditions as contained in the Standard Contract Terms and Conditions. This offer
shall be irrevocable for 90 days after the date on which the Port Authority opens this bid.

ONLY THE COMPANY NAMED AS THE BIDDING ENTITY BELOW WILL
RECEIVE PAYMENT. THIS MUST BE THE SAME NAMED COMPANY AS
INDICATED ON THE COVER SHEET

Bidding Entity
Bidder’s Address
City, State, Zip

Telephone No. FAX
Email EIN#
SIGNATURE Date

Print Name and Title

Note: This offer shall be irrevocable for 90 days after the date on which the Port Authority opens this bid.

Signature of Person Signing Above

ACKNOWLEDGEMENT:
STATE OF:
COUNTY OF: -

On this day of , 20, personally came before me, ,who, duly
sworn by me, did depose that (s)he has knowledge of the matters herein stated, that they are in all respects
true and that (s)he has been authorized to execute the foregoing offer and statement of irrevocability on
behalf of said corporation, partnership or firm.

Notary Public

NOTE: If a joint venture is allowed, duplicate this Signature Sheet and have each party to the joint
venture sign separately and affix to the back of this Signature Sheet.

Bidder attention is called to the certification requirements contained in the Standard Contract Terms and
Conditions, Part I11. Indicate below if a signed, explanatory statement in connection with this section is
attached hereto. []

If certified by the Port Authority as an SBE or MWBE: (indicate which one and date).
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2. NAME AND RESIDENCE OF PRINCIPALS SHEET

Names and Residence of Principals of Bidder. If general or limited partner, or individual, so
indicate.

NAME TITLE ADDRESS OF RESIDENCE
(Do not give business address)
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3. PRICING SHEET(S)

Entry of Prices

a. The prices quoted shall be written in figures, in ink, preferably black ink, where required
in the spaces provided on the Pricing Sheet(s) attached hereto and made a part hereof.

b. All Bidders are asked to ensure that all charges quoted for similar items in the Contract
are consistent.

c. Prices must be submitted for each Item required on the Pricing Sheet(s).

d. All Bidders are asked to ensure that all figures are inserted as required, and that all
computations made have been verified for accuracy. The Bidder is advised that the Port
Authority may verify only that Bid or those Bids that it deems appropriate and may not
check each and every Bid submitted for computational errors. In the event that errors in
computation are made by the Bidder, the Port Authority reserves the right to correct any
error and to recompute the Total Delivered Contract Price, as required, based upon the
applicable Unit Price inserted by the Bidder, which amount shall govern in all cases.

e. Inthe event that a Bidder quotes an amount in the Total Price column but omits to quote
a Unit Price for that amount in the space provided, the Port Authority reserves the right to
compute and insert the appropriate Unit Price.

f. The Estimated Total Delivered Contract Price is solely for the purpose of facilitating the
comparisons of Bids. Compensation shall be in accordance with the section of this
Contract entitled “Payment”.
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Pricing Sheet

Item Description Estimated Unit Unit
No. Qty Price
1 | Inspection Vehicle - Design, 1 each
Manufacture, Deliver
2 | Spare Parts
1 lot
TOTAL DELIVERED CONTRACT
PRICE:
LEAD TIME:

Indicate lead-time necessary for completion of fabrication testing and delivery of equipment in

accordance with Part 111, paragraph entitled “Delivery Requirements”):

Weeks after return of approval drawings

Bidder shall certify in the form prescribed below (CERTIFICATE OF CURRENT COST OR
PRICING DATA) that, to the best of its knowledge and belief, the cost or pricing data
submitted was accurate, complete and current.

AWARD WILL BE MADE TO THE RESPONSIVE AND RESPONSIBLE BIDDER

WITH THE LOWESTTOTAL LUMP SUM BID PRICE.
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CERTIFICATE OF CURRENT COST OR PRICING DATA:

This is to certify that, to the best of my knowledge and belief, the cost or pricing data submitted,
either actually or by specific identification in writing, to The Port Authority of NY & NJ or to
The Port Authority of NY & NJ’s representative in support of:

Bid No# are accurate, complete, and current as of [Insert Date]*.

This certification includes the cost or pricing data supporting any advance agreements and
forward pricing rate agreements between the offeror and The Port Authority of NY & NJ that are
part of the bid.

Firm:

Signature:

Name:

Title:

Date:
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TECHNICAL SPECIFICATIONS FOR PATH’S TRACK INSPECTION

SECTION 1 - GENERAL DESCRIPTION AND REQUIREMENTS
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1.1.2

1.13

1.14

1.15

1.1.6

SECTION 1

1.0 GENERAL DESCRIPTION AND REQUIREMENTS

(Figures at the beginning of section indicate the serial numbers of sections.)
Work to be Done

The Contractor shall design, furnish and deliver one (1) Track Inspection Vehicle and
associated spare parts, Manuals and training, complete with all accessories and
appurtenances as specified herein, and shall perform all work, including incidental and
miscellaneous work, as set forth in these Contract Documents. The self-propelled Track
Inspection Vehicle shall be capable of recording and analyzing the geometry of PATH
tracks as set forth in these Specifications, including: track gradients; measurement of
tunnel clearances, rail geometry, internal rail flaw detection, guard rail gauge, third rail
and platform gauge and height, and thermal imaging. The Track Inspection Vehicle shall
be designed for a minimum of fifteen (15) years of life and shall have operating cabs on
both ends of the vehicle.

The details of the work are given in this Part V, and in the Contract Drawings and
Technical Specifications herein mentioned, (“Specifications”) which form a part of this
Contract.

The Track Inspection Vehicle to be furnished and delivered under this Contract shall be
of the latest type in production at the time of delivery and shall be designed for use on the
rapid rail transit lines of the Port Authority Trans-Hudson Corporation (“PATH”). These
Specifications are intended to set forth the performance requirements for the Track
Inspection Vehicle. The Contractor is solely responsible for its design, arrangement,
construction, satisfactory operation and conformance to the Contract Documents in a
manner which is consistent with the best engineering and construction practices.

The Track Inspection Vehicle, as herein specified, shall be delivered duty paid (D.D.P.)
to a location on PATH property to be designated by the Project Manager. Spare parts
shall be addressed as specified by the Project Manager.

Parts which in the course of normal operation and maintenance will require replacement
or repair shall, whenever possible, be standard stock items.

Where required, the Contractor shall submit documentation (drawings, analyses, etc.)
with detailed technical information in order to demonstrate compliance with these
Specifications. PATH's review, comments, or approval will not relieve the Contractor of
his sole responsibility for the Track Inspection Vehicle design. In addition, if requested
by the Project Manager, the Contractor shall submit any additional documentation.
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1.2
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1.2.1.2

1.2.1.3

1.2.14

1.2.2

Quality of Work

In the event of any doubt as to the meaning of any portion of the Specifications or of the
text of the Contract, they shall be interpreted as calling for the best quality, both as to
materials and workmanship, to be supplied and applied. Where no specific requirements
are given, the equipment shall conform to the latest standards.

U.S. origin components shall comply with Institute of Electrical and Electronic
Engineers (IEEE) standards for electrical/electronic details, American Socity forTesting
and Materials (ASTM) for materials, 1ISO 9000 for quality standards, both Occupational
Safety and Health Administration (OSHA) and Environmental protection Agency
(EPA) for emission requirements, and Association of American Railroads (AAR) and/or
American Institute of Steel Construction (AISC) for other details and Federal Railroad
Administration (FRA) and American Railway Engineering and Maintenance (AREMA).

Although not required, but if used, European origin components shall comply with the
latest standards set forth by International Electrotechnical Commision (IEC) for
electrical/electronic details, 1SO, E.N., N.F. for materials, ISO 9000 for quality standards
and Universal Instruments Corporation (UIC) for other details.

U.S. equivalent standards: In the interest of safety and equipment maintenance, the
Contractor shall furnish U.S. equivalent standards of any foreign-made components.
When requested by the Project Manager, the Contractor shall be responsible for obtaining
and comparing non-U.S. standards of Contractor parts with the corresponding U.S.
standards and shall furnish this information to the Project Manager for his concurrence.
If, in the Project Manager’s sole opinion, specific materials, parts, equipment, or
workmanship on the Inspection Car may concern PATH regarding safety under all
conditions or availability and compatibility for future repairs, replacements and
maintenance, the Contractor shall compare applicable foreign standards against the
corresponding U.S. standards and present the comparison to the Project Manager for his
concurrence.

In all specific references to such standards, or to similar general Specifications contained
herein, only those figures representing the fixed designation are cited. Any requirements
referring to any of PATH’s Specification(s) shall be of the latest revision at the time of
the award date of the Contract.

The Contractor is required to do all things required by this Contract, even if the
requirement is not listed explicitly in the Specifications. The Specifications, the other
provisions of this Contract, and the Contract Drawings and Technical Specifications
attached to this Part VV and made a part of the Specifications are intended to be
explanatory of one another. Any work shown on the Contract Drawings but not
mentioned in the Specifications and/or any work mentioned in the Specifications but not
shown on the Contract Drawings shall be done in the same manner as if mentioned in the
Specifications and set forth on the Contract Drawings to the true intent and meaning of
said Contract Drawings and Specifications or either of them. Should a discrepancy or
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1.2.3

1.3

13.1

1.3.2

1321

1.3.2.2

need for clarification arise, as to the import of a requirement contained in either, the
explanation or decision of the Project Manager shall be final and conclusive.

Equipment Protection and Access Requirements. All equipment furnished and installed
on the Track Inspection Vehicle shall be designed for maximum protection against dust
(including steel dust), dirt and moisture entry. All items of equipment and the parts
thereof shall be constructed of high quality modular units allowing for fast, easy and
efficient removal and replacement of said units and parts thereof. All covers, doors,
access panels, etc. on the equipment that are opened for regular periodic inspection and
maintenance shall be held captive and designed to permit quick and convenient access for
inspection and maintenance. Also, they shall be designed so that for all positions, they
remain within the car clearance envelope and do not come into physical contact with
other components. Covers, doors, access panels, etc. which cannot be designed so that
for all positions they remain within the car clearance envelope, shall have safety locks as
approved by the Project Manager. Generally, all covers shall be hinged at the top unless
approved by the Project Manager. Heavy equipment, which cannot be removed by hand,
shall be designed for quick and easy removal using PATH's standard lifting equipment.
Manuals for such equipment shall include detailed procedures for removal and
installation.

The Contractor shall be solely responsible for the proper design of all such equipment to
meet these requirements.

Operation, Inspection and Maintenance Manuals, Parts Catalog, and Quick
Schedule Maintenance and Reference Handbook.

Requirements. The Contractor shall furnish five (5) Operation Manuals, five (5)
Inspection Manuals, five (5) Maintenance Manuals, five (5) Part Catalogs; and five (5)
Quick Schedule Maintenance and Reference Handbook for all systems, all in separate
volumes, and shall deliver the Manuals and catalogs as directed by the Project Manager.
No platform or sidewalk deliveries of packages heavier than seventy five (75) pounds
will be accepted. In addition, two (2) copies of each Manual shall be provided on
electronic format, using latest version of Microsoft Word at the time of delivery. The
electronic copy shall be furnished on CD-ROM disks or flash drive.

The Manuals and Catalogs shall comply with the following requirements:

The Manual and Catalogs shall be designed for continuous, long-term service. At least
two (2) copies of the above mentioned Manuals shall be laminated.

All publications shall be in loose-leaf form on 60 pound (minimum) offset paper.
Indexing sheets shall be twenty four (24) pounds stock white paper with punch holes
reinforced with plastic, cloth, or metallic material, in a binder with at least three (3) rings.
Five or seven ring binders are acceptable in lieu of reinforced paper. Each page of the
Manual shall be numbered at the bottom.
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1.3.24

1.3.25

1.3.3

1.34

135
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13511
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Manuals and Catalogs shall have pages that are 8 %/, inches wide by 11 inches high, plus
appropriate bindings and cover(s).

All covers shall have a high degree of resistance to oil, moisture, and wear commensurate
with their intended use. A sample of the binder covers and a laminated page of a manual
shall be submitted to the Project Manager for approval.

Diagrams and illustrations shall not be loose or in pockets. Submit key plans showing
equipment locations and line drawings, as well as functional connections for each
subsystem.

Submission and Procedures. At the time of delivery of the Track Inspection Vehicle, the
Contractor shall submit three complete draft copies of the Operation Manual, Inspection
Manual, Maintenance Manual, Quick Maintenance and Reference Manual, and Parts
Catalog for approval. The Project Manager will review the Manuals and return them to
the Contractor after acceptance of the Track Inspection Vehicle. Additional draft sets
may be required to resolve all comments. Two (2) months after f the final PATH
approval of the draft Manuals and Parts Catalog, the Contractor shall deliver the required
number of copies.

Manual Update/Correction. Following the issuance of each publication, the Contractor
shall provide new and/or revised insert pages covering changes, whether by change of
design or procedures or due to error, and the revisions shall be kept current during the
warranty period. Manual and Catalog revisions shall be supplied on or before delivery of
any altered parts or components.

Content of Documentation. The Track Inspection Vehicle’s documentation shall consist
of five (5) books, namely, Operation Manual, Inspection Manual, Maintenance Manual,
Quick Maintenance and Reference Manual and Parts Catalog, which shall address all
systems included in the Track Inspection Vehicle. The description and outline of each
document is as follows:

Operation Manual

The Operation Manual shall serve to instruct personnel on how to safely operate the
equipment. It shall contain a general overview of the equipment, pre-startup and post-
startup inspection procedures to be performed by the operator and specific instructions
for the Track Inspection Vehicle’s operation and detailed emergency rescue procedures in
case of failure. The Operations Manual shall address train movement and the working
measurement systems portion as separate subjects. This Manual shall be outlined is as
follows:

Description - A description of all operating controls and all the equipment that is subject
to an operator's inspection. The descriptions shall cover operating principles so that the
operator will have a better understanding of how the equipment functions.

Transit Portion — Shall consist of a description of all equipment related to the movement
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and control of the equipment.

-Operation - Specific line item operating instructions for the equipment.
-Pre-Startup Inspection

-Engine Starting

-Post-Startup Inspection

-Brake Equipment Set Up, Testing, and Operation

-Track Inspection Vehicle Movement

-Track Inspection Vehicle Shutdown

-Minor Troubleshooting

1.35.1.1.2  Track Measuring Systems Portion - Shall consist of a detailed description of the
principles and the operating function of all the equipment related to the Track Measuring
Systems.

-Operating Principles- Specific description of operating principles and operating
instructions for the equipment.

-Preliminary Inspection

-System Startup

-Track Measuring Systems Operation

-Track Measuring Systems Shutdown

-Quality of Data and Minor Troubleshooting

1.35.2 Inspection Manual

The Inspection Manual shall serve as a guide for inspection personnel to ensure that the
equipment is in proper working order so that it may operate safely and efficiently. The
Manual shall include a detailed periodic inspection procedure, specifications and
capacities of all fluids and lubricants on the equipment, and a troubleshooting chart. The
Manual shall also address the Track Measuring equipment separately from the travel
portion. This Manual shall be outlined as follows:

1.35.2.1 Periodic Inspection - This section shall consist of a list of all required inspection
procedures (including tolerances) that are to be performed on a regular basis in order to
ensure the safe operation of the equipment. The material shall be organized by the most
frequent cycle to the least frequent cycle of recommended inspection interval and major
subassembly. For example:

Transit Portion
- Daily Inspection:

Diesel Engines
Hydraulic Systems
Air Systems
Electrical Systems
Rotating Equipment
Mechanical Equipment
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1.3.5.2.3

Note:

-Monthly Inspection: Diesel Engines, etc.
-Quarterly Inspection

-Semiannual Inspection

-Annual Inspection, etc.

Track Measuring Portion
-Daily Inspection
-Monthly Inspection
-Quarterly Inspection
-Semiannual Inspection
-Annual Inspection, etc.

The inspection interval of the transit portion of the equipment is based on the inspection
intervals that are currently in use by PATH. The inspection intervals of the Track
Measuring portion of the equipment may be organized in a fashion that is more
applicable to the equipment, such as hours of operation, or fuel consumed.

Fluids, Lubricants and Capacities - This section shall consist of detailed specifications of
all liquid substances that are in use on the equipment and their required capacities. The
Contractor shall include the Material Safety Data Sheets (MSDS) for each fluid and
lubricant used on the Track Inspection Vehicle. In the event an MSDS is not available for
a substance, the Contractor shall provide detailed specifications of the substance and its
required capacities that are in use on the equipment, and the data shall be presented in a
fashion similar to MSDS in terms of content and organization. The data shall provide
PATH the means to cross-reference the materials in use with those of their regular
suppliers.

Troubleshooting - This section shall consist of a troubleshooting matrix to be used as a
quick reference chart for diagnosing problems with the equipment. The material shall be
organized by major systems, and it shall address common problems associated with each
system in a manner similar to the following example:

Diesel Engine
SYMPTOM  POSSIBLE CAUSE REMEDY
Engine misfires Fuel pressure is low. Check fuel tank level (Pg.1-23).
or runs rough. Check fuel pressure. The outlet

pressure of the fuel transfer pump must

be 30psi (207kPa) at full load. If fuel

pressure is lower than 20 psi

(140kPa), replace primary and

secondary fuel filter elements (Pg.11-2.1). If fuel
pressure is still low, replace fuel

transfer pump (Pg.V-2.3.1).

Air in fuel system. Locate and repair air leak as necessary.
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1.3534.1

1.3.5.3.4.2

1.3.5.343

Leak would most likely be located on the
suction side of the fuel transfer pump (See Drawing
X.123).

Leak in fuel line. Check for leaks or bad bends in fuel lines
between fuel tank and fuel transfer pump.
Leak may also occur between injection
pump and injection valve. Repair as
necessary (injection pump, Position 34).

Symptom, Possible Cause and Remedy items shall be placed in the order from the most
to the least frequent/possible.

Instructions for the use of the diagnostic system shall also be included in this section.
Maintenance Manual

The Maintenance Manual shall provide a detailed analysis of each component so that
maintenance personnel can efficiently and safely service, inspect, maintain, adjust,
troubleshoot, repair and replace the equipment. The front portion of the Manual shall
consist of the bulk of the material presented in the inspection Manual so that the
maintenance personnel shall have the same point of reference that the inspection
personnel have. The remaining portions of the Maintenance Manual shall be organized
by the major systems of the Track Inspection Vehicle, and each section shall contain the
information needed for maintenance and repair of the components used in each system.
The outline shall be as follows:

Periodic Inspection - Same as 1.3.5.2.1.

Fluids, Lubricants, and Capacities - Same as 1.3.5.2.2.
Troubleshooting - Same as 1.3.5.2.3.

Electrical Systems:

Electrical Schematics and Wiring Diagrams - This section shall consist of a complete set
of electrical schematics and wiring diagrams of the Track Inspection Vehicle.

Electrical Component Description - This section shall consist of a brief description of the
function of each electrical component. It shall include a description of what must occur
to activate the component and what the component shall do once it is activated.

Control Theory - This section shall consist of a narrative description of the control logic
employed on the equipment of the Track Inspection Vehicle. This section shall be
organized as follows:

Transit Portion
Engine Start Circuits
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1.3.5.3.5

1.3.5.3.6

Engine Stop Circuits
Operating Control Circuits
Fail-Safe Circuits (if applicable)

Track Measuring Systems
Operating Control Circuits
Low Voltage Circuits
High Voltage Circuits
Fail Safe Circuits/Features (if applicable)

Electrical Component Maintenance - This section shall consist of the procedures involved
in the inspection, adjusting, testing, maintenance, disassembly and assembly of the
electrical components used on the equipment of the Track Inspection Vehicle.

Air Systems - This portion of the Maintenance Manual shall be arranged and described as
follows:

Transit Portion
-Main Air System

Air Brake Schematic
Air Brake Control Logic - This section shall consist of a description of the function
and theory of operation of each component as well as of the entire air brake system.
Air Brake Maintenance - This section shall consist of the procedures involved in the
inspection, adjusting, testing, maintenance, disassembly and assembly of the air
brake components used on the Track Inspection Vehicle.
Air Compressor Maintenance - This section shall consist of the maintenance and
repair procedures outlined in the air compressor manufacturer's documentation.
Miscellaneous Air Equipment Maintenance - This section shall consist of the
maintenance and repair procedures of miscellaneous air equipment, such as air
dryers, filters, drain valves, magnet valves, etc.

Track Measuring Systems Portion - This section shall consist of the inspection,
adjusting, testing, maintenance, disassembly and assembly procedures required for the
servicing of the air systems that are employed in the Track Measuring Systems portion
of the vehicle, if applicable.

Diesel Engines - This portion of the Maintenance Manual shall be arranged and described
as follows:

-Diesel Engine - Propulsion
Operation and Maintenance - This section shall consist of the engine manufacturer's
standard operating and regular maintenance procedures.

-Specifications - This section shall list the detailed specifications and tolerances of the
diesel engine system.
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1.3.5.3.7

1.3.5.3.8

1.3.5.3.9

-Testing and Adjusting - This section shall consist of the engine manufacturer’s
recommended procedures for the testing and adjusting of the diesel engine system.

-Disassembly and Assembly - This section shall consist of the engine manufacturer's
procedures for the disassembly and assembly of the diesel engine systems.

-Engine Cooling Systems - This section shall consist of the manufacturer's procedures
for the maintenance and repair of the diesel engine cooling system.

-Engine Air Intake Systems - This section shall consist of the manufacturer's procedures
for the maintenance and repair of the diesel engine air intake system.

- Engine Exhaust System - This section shall consist of the manufacturer's procedures for
the maintenance and repair of the diesel engine exhaust system.

Hydraulic Transmission - This portion of the maintenance shall be arranged and
described as follows:

- Operation and Maintenance - This section shall consist of the transmission
manufacturer's standard operating and regular maintenance procedures.

- Specifications - This section shall list the detailed specifications and tolerances of the
transmission system.

- Testing and Adjusting - This section shall consist of the transmission manufacturer's
procedures for the testing and adjusting of the transmission system.

- Disassembly and Assembly - This section shall consist of the transmission
manufacturer's procedures for the disassembly and assembly of the transmission
system.

Rotating Equipment - This section shall consist of the manufacturer's procedures for the
maintenance and repair of electrical and mechanical rotating equipment. The propulsion
and Track Measuring systems shall be discussed separately. Examples of the equipment
to be discussed are pumps, generators, alternators, drive motors, etc.

Mechanical Equipment - This portion of the Maintenance Manual shall be arranged and
described as follows:

-Cabs or interior operating compartment — This section shall consist of the procedures for
the cab(s) or operating ends inspection, maintenance and repair.

-Carbody — This section shall consist of the procedures for the carbody structure
inspection, fasteners, welds, etc.

-Brake Rigging - This section shall consist of the procedures for brake rigging
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1.3.5.3.10

1.3.54

inspection, brake cylinder piston travel adjustment and brake shoe renewal.

-Side Bearing and Safety Hooks - This section shall consist of the procedures for side
bearing and safety hooks inspection and wear plate removal.

-Truck Removal and Repairs - This section shall consist of the procedures for the
different methods of truck removal and installation with jacks, drop table and overhead
crane. This section shall also include procedures for truck spring renewal, equalizer bar
spacing and truck frame structural repairs.

-Center Bearing - This section shall consist of the procedures for center bearing
lubrication, inspection, and wear ring renewal.

-Pedestal-Guide Wear Plates and Journal Bearing Adapters - This section shall consist of
the procedures for the inspection and wear plate renewal of the pedestal-guide and
journal bearing adapters.

-Journal Bearings - This section shall consist of the procedures for journal bearing
inspection, removal from and installation on the axle, bearing disassembly and re-
assembly and lubrication.

-Gear Unit - This section shall consist of procedures for the inspection, maintenance and
repair of the gear unit.

-Wheels, Gears and Axle Assembly - This section shall consist of the procedures for the
inspection, maintenance, repair, disassembly and assembly of the wheels, gears and
axle assemblies.

-Parking Brake - This section shall consist of the procedures for the inspection,
lubrication and maintenance of the parking brake assembly.

Track Measuring Systems — Shall provide a detailed description of each system that is
used to inspect and measure the tracks and tunnels of the PATH rail system. This section
shall describe each component so that maintenance personnel can efficiently and safely
service, inspect, maintain, adjust, troubleshoot, repair and replace the equipment.

Parts Catalog

The Parts Catalog shall enumerate and describe each component and its related parts
including the name and part number of the prime manufacturer and a generic description
of parts, which will allow PATH to purchase any part competitively. The Parts Catalog
shall be formatted in such a manner as to be easy to understand and use. The end user of
the catalog should be able to locate a part number of an item by using the table of
contents and illustrations when the part number is not known. The user should be able to
locate a description, a part’s location on the vehicle, and an illustration of the part when
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13541

1.3.54.2

1.3.543

13544

its number is known. Each part listed in the catalog shall have an assigned Contractor
part number, the name and part number of the Contractor's supplying Contractor. The
Parts Catalog shall consist of an introductory section followed by a numerical index and
the illustrated parts listing. The outline of the catalog shall be as follows:

Introduction - The introduction shall consist of an explanation of how to use the Parts
Catalog when a part number is either known or not known, and it shall also contain an
explanation of all symbols and abbreviations used in the various sections of the catalog.
The introduction shall also include the names and addresses of all manufacturers that
supply items that do not have a Contractor part number.

Numerical Index - The numerical index shall consist of a complete listing of all parts
listed in the Parts Catalog, and it shall be sorted by Contractor part number in
alphanumeric sequence. The index shall include all Contractor parts numbers, and
original manufacturer's part number (where applicable). A brief description of the part
listed in the index shall be shown, followed by the figure and index number at which the
part appears in the catalog.

Illustrated Parts List - The illustrated parts list shall contain a breakdown of all systems,
assemblies and subassemblies that can be disassembled, reassembled or replaced. The
listings shall consist of an illustration that shall be assigned a figure number, and it shall
be followed by a parts list that indicates the description and part numbers of the parts
shown in the illustration. Each illustration shall incorporate index number call outs of
each specific part shown, and these index numbers shall be listed in the parts list for
reference.

Illustrations - The illustrations shall be organized in a fashion that shall reflect the

hierarchical relationship from the top assembly to the lowest level subassembly, and the
figure numbers that are assigned should reflect this relationship. For example:

Fig. #: 1 - Top Assembly Shown in Catalog

1.1 Engine Systems

111 Cooling System Assembly
1111 Radiator Assembly

1112 Cooling Fan Assembly
1.1.2 Exhaust Assembly

1121 Catalytic Converter Assembly
1.1.2.2 Muffler Assembly

1.2 Air Systems

1.3 Electrical Systems

1.4 Mechanical Systems

1.4.1 Truck Assembly

14.1.1 Brake Rigging Assembly
14111 Slack Adjuster Assembly
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1.3.545

1.3.545.1

1.3.545.2

1.3.5.453

1.3.5.45.4

1.3.5.455

1.3.5.4.6

1.3.5.5

14.1.2 Journal Bearing Assembly

Parts Listing - The information in the parts list portion of each figure shall be arranged in
five columns as follows:

Index Number - This column shall list the index number as shown on the
corresponding illustration of the part being referenced.

Contractor’s Part Number - This column shall list the Contractor’s name and parts
number of the part being referenced.

Omitted.

Part Description - This column shall list a brief written description of the part
being referenced. Where applicable, the description field shall be indented to
show the relationship of the item being referenced and the next higher assembly
within the figure. For example:

Top Assembly Shown in Figure
Subassembly #1
Subassembly #2

Sub-Subassembly #1

The wording of the description field shall be arranged so that the identifying noun or key
word shall always be the first part of the description, followed by any modifying words
and separated by a comma. The following examples show the wording and capitalization
arrangements:

Contactor, Generator field

Bearing, Journal

Units per Assembly - This column shall list the quantity of the part listed per next higher
assembly. For example, there would be a quantity of four (4) journal bearings per truck
assembly, and there would be a quantity of two (2) truck assemblies per car.

PATH Submission — Once the draft of the Manual is done, submit the draft to PATH for
comments. Upon receipt of these comments, the necessary edits will be completed and
the Manual shall be resubmitted for review. Any additional edits will be incorporated as
necessary. When all the Manuals have been given final approval by PATH, the required
number of copies shall be printed and delivered to PATH, in accordance with paragraph
1.3.1 above.

Quick Maintenance and Reference Handbook:

This Manual shall provide a list of all the parts that need to be serviced on all the systems
in the Track Inspection Vehicle. This list shall be color coded according to the
maintenance scheduled and it shall refer to a Track Inspection Vehicle picture or drawing
so that unseasoned maintenance personnel can quickly and efficiently service, inspect,
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1.4

1.5

maintain, adjust, troubleshoot, repair and replace the equipment. The parts listed shall
refer to a page in other Manuals for further information. In the same manner, this Manual
shall also list the part number and location of circuit breakers, relays, circuit boards,
pressure gauges, air valves and other parts that are essential for everyday operation.
Finally, it shall provide steps to follow in emergency situations such as when the Track
Inspection Vehicle needs to be towed.

Car History Books.
The Contractor shall submit to the Project Manager one (1) Car History Book for each

car at the time of delivery. Each book shall contain the following specific car
information:

1.4.1 Index

142 General Arrangement Drawings

1.4.3 Car Number

144 Approved test reports

1.4.5 Truck data

1451 Serial numbers of frames and major components (motor, air brake valves,
trip cocks, etc.)

1.45.2 Wheels, axle and journal bearing assembly data

1.45.3 Wheel press recordings

1454 Truck weight and dimensions

1.455 Final inspection sheets

1.4.6 Carbody

1.46.1 Serial numbers of major components (motors, pumps, compressors, etc.)

14.6.2 Underframe arrangement

1.4.6.3 Final inspection sheets

1.46.4 Carbody weight

1.4.7 Track Measuring Systems

1471 Serial numbers of major components

1.4.7.2 Final inspection sheet

1.4.8 Completed car

1.4.8.1 Weight and dimensions

14811 The weight of each end of each car fully equipped in readiness for
delivery

1.48.1.2 The weight ticket from certified scale shall be furnished with the car

1.4.8.1.3 The weight of each fully equipped truck

149 Shipping documents

1.49.1 The Contractor shall furnish to the Project Manager for inclusion in the
Car History Book, documentation recording changes made during the
acceptance and warranty periods.

Systems Manager

The Contractor shall be solely responsible for the design, interface and performance of
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1.6

1.7

1.8

18.1

1.8.2

1.8.3

1.8.4

each system and subsystem. As “Systems Manager,” the Contractor shall promptly
notify all subsystem suppliers of any and all changes in car design which may affect size,
weight, application or performance (or any other characteristic) of such subsystem
supplier's equipment. There shall be no degradation of performance of any component,
system or subsystem due to design change of another component, system or subsystem.

Meetings and Correspondence

All meetings between PATH and the Contractor and/or Contractor’s suppliers shall be
held at PATH or at a location approved by the Project Manager. All meetings, including
teleconference meetings, held between PATH and the Contractor or Contractor’s
suppliers shall be confirmed by the Contractor in writing. A set of draft meeting notes
shall be submitted by the Contractor no later than five (5) business days after the meeting
to PATH for review and concurrence by the Project Manager. The Contractor must
reconcile comments, if any, and finalize meeting minutes within five (5) business days of
receipt.

Close Observation Required

Close observance of all the requirements of these Specifications is required and no
departure therefrom will be allowed, except upon the written permission of the Project
Manager.

Inspection

The Contractor shall inspect and physically or functionally acceptance test all items to be
delivered under the terms of this Contract. Inspection shall be in accordance with the
Contractor's quality control program.

PATH reserves the right to conduct thorough and detailed inspection(s) by the Project
Manager and his representatives or subordinates of all work and materials. PATH has the
right to draw the Contractor’s attention to all defects in workmanship or materials and
other errors or variations from the requirement of this Contract. But no omission on the
part of PATH or the Project Manager or any of their representatives or their subordinates
to point out such errors, variations or defects shall give the Contractor any right or claim
against the Contracting Party or PATH or shall in any way relieve the Contractor from
his obligations according to the terms of this Contract.

The right of inspection by PATH herein provided is intended solely for PATH’s benefit;
and the Contractor covenants and warrants that the Equipment furnished and delivered
hereunder shall be free from patent and latent defects, which PATH is not in any manner
bound by inspection or otherwise to discover.

The Contractor shall, within thirty (30) business days from the date of Notice of Award,
start submitting to the Project Manager, in writing, the name of the manufacturer of major
parts entering into the work under this Contract and shall continue to submit the names of

PART V TECHNICAL SPECIFICATIONS TRACK INSPECTION VEHICLE PARTYV - 18



1.8.5

1.8.6

1.8.7

1.9

19.1

19.2

1921

19.2.2

such manufacturers promptly. The Project Manager's approval shall be obtained before
any approved equal device or material may be installed or used. The Contractor shall not
purchase material or apparatus disapproved by PATH for installation under this Contract.

The Project Manager and his representatives shall have all the necessary facilities at the
Contractor’s site to perform their work in accordance with this Contract.

The Contractor shall notify the Project Manager at least twenty (20) business days in
advance of the time when an item is ready to be inspected.

Within ten (10) business days of completion of each inspection, a complete inspection
report shall be submitted to the Project Manager for approval.

Shipment of the Track Inspection Vehicle

The Contractor shall be fully responsible for all costs for the Track Inspection Vehicle
during shipment and until it is in a ready-for-service condition on PATH’s tracks as
approved by the Project Manager. Twenty (20) business days prior to the shipping date,
the Contractor shall submit a complete shipping plan to the Project Manager for approval.

The Track Inspection Vehicle shall be delivered ready for service by the Contractor, if a
two car consist is supplied, which means the cars are recoupled and all of the electrical
connections between the two cars are re-established. The Contractor shall be responsible
for all costs associated with the delivery of the Track Inspection Vehicle, including the
unloading onto PATH Tracks.

At the Contractor’s option, the Track Inspection Vehicle may be shipped via rail on its
own wheels or on flat car, via road on rubber-tire flat bed trailer trucks or by water on a
railcar float. The Track Inspection Vehicle must be delivered with the trucks and wheels
attached.

If shipping by rail or barge with the Track Inspection Vehicle supported on its
own wheels, the Contractor shall remove the air brake trip cock line hoses between the
carbody and its trucks and any other devices as may be required. Such removed
equipment shall be shipped with the vehicle. This equipment shall be properly marked
and numbered to ensure its replacement in the location from which it was removed. The
equipment shall be crated or blocked to prevent damage or loss to either the vehicle or the
equipment. The air lines from which the hoses have been removed shall be plugged and
the trip devices on the trucks shall be wired in the open (upper) position.

In the event that the Contractor elects to ship the vehicles loaded on rail flat car
or rubber tired flat bed trailer trucks, it shall be Contractor’s responsibility to ensure that
all clearances are met and that delivery to PATH is made on the car’s own wheels.

Prominent signs reading “Do Not Hump” shall be displayed on the vehicles if being
transported by rail.
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1.9.2.3

19.24

1.10

111

1111

1.11.11

Regardless of the manner of shipment, all equipment on the Track Inspection Vehicle
requiring lubrication shall be thoroughly lubricated by the Contractor before shipment of
the Car, so that it will be in good operating condition when delivered. Valuable and
easily pilfered parts shall be shipped in a manner to resist pilferage.

All switches and controls shall be in “off” position.

Sufficient block and tie down devices shall be provided to securely lock any loose
equipment during shipment of the vehicles. These shipping restraints shall relieve all
strain from the locking devices on loose equipment.

After delivery, the shipping restraints shall be removed, equipment that was disconnected
or removed shall be restored, and the Contractor shall make the vehicle ready for service
on PATH’s track. Upon fueling, the Track Inspection Vehicle shall be ready for
immediate service.

Repairs and Adjustments

After the receipt of the Track Inspection Vehicle at its designated destination and before
starting regular operation, the Track Inspection Vehicle shall be carefully inspected and
tested by the Contractor under PATH’s observation. Any part, device or apparatus
requiring adjustment, repair or replacement will be called to the attention of the
Contractor, who shall make such adjustment, repair or replacement at no additional
expense to PATH.

Said work shall be done as directed by the Project Manager or in such manner as PATH
and the Contractor shall agree upon. PATH has the option to perform further inspections
and tests for which the Contractor shall provide the appropriate assistance.

Any defect or departure from specifications disclosed by any inspection or test in the
equipment, its apparatus, material or workmanship, shall be corrected by the Contractor
at his expense.

Design and Arrangement
General

The Track Inspection Vehicle to be furnished shall operate and test on all sections of
PATH except for curves with less than 100 feet (30.5 m) radius, but must be able to
travel on a 90 feet curve. The Track Inspection Vehicle shall meet the requirements of,
and be equipped as required by, the U. S. Department of Labor Occupational Safety and
Health Standards, and all applicable laws. Noise insulation shall be as required
elsewhere in these Specifications. Speed shall be measured in mph, distance shall be
measured in feet.
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1.11.1.2

1.11.1.3

1.12

Track Inspection Vehicle will be used primarily to measure, evaluate and record various
track and tunnel parameters while operating on all PATH systems. If two cars are used,
they shall be permanently linked.

Design, construction and materials used in the equipment, repair parts and accessories
shall ensure that the equipment will function reliably and efficiently in sustained
operation under hard usage in the tracks and tunnels of PATH system.

All materials used in the construction of the Car shall be fireproof where applicable. In
certain applications, materials that are fire resistant with self-extinguishing properties
may be used provided that the temperature at which smoke is emitted is well above the
temperature that can be tolerated. No materials shall be used which emit toxic fumes.
Materials shall be suitable for the intended service and shall be resistant to rust,
corrosion, wear and the harmful effects of dust, water and cleaning solutions. All
equipment shall be designed for maximum protection against the entrance of dust
(including steel dust), dirt and moisture normally encountered in transit operation. No air
exchange shall exist between engine room and personnel compartment. The air exchange
between the exterior and the Track Inspection Vehicle personnel compartment shall be
kept at a minimum.

The design shall provide for ease of servicing, replacement and adjustment of component
parts and accessories with minimum disturbance of other parts.

All equipment shall be safety hung so that in the event of mounting fastener failure, the
equipment is held captive by suitably arranged support structure. Said mounting
fasteners shall not be used in tension or shear against the force of gravity.

In the event of any doubt as to the meaning of any portion of these specifications, the
same shall be interpreted as calling for the best quality, both as to materials and to
workmanship, to be supplied and applied. Where no specific requirements are given, the
equipment shall conform to the latest Standards of the IEEE for any electrical or
electronic details; A.S.M.E. and A.S.T.M. for any materials; AAR and AISC for other
details. The editions in effect on the date of the Contract shall be used. To prevent
disputes and litigation, the Project Manager shall in all cases determine the acceptability
and fitness of the equipment to be paid for under this Contract. His determination shall
be final and conclusive upon the Contractor.

General Dimensions of the Car and Trucks

The Track Inspection Vehicle shall conform to the following general dimensions:

Parameter (each car unit) English Units
(Feet-lnches)
Car Length - end-to-end, maximum: 51'-1/2"

Car Height - top of rail to top of
Car and appurtenances, maximum: 140.44”
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1.13

1.131

1.13.2

1.14

1.141

1.14.2

1.142.1

Camber: Positive

Top of rail to coupler centerline

on tangent level track: 2°-10", +*/,, -0
Car Width, maximum at any point: 8'-6"

Trucks center to center, maximum: 33-0" [
Scheduling.

Within twenty (20) business days after the Award Date of the Contract, the Contractor
shall submit to the Project Manager for approval the Contractor's proposed work
schedule. The work schedule shall be in the form of a Critical Path Method (CPM) chart,
which shall include all work activities, including activities of Contractor’s main
subcontractors.

The schedule shall be updated monthly by the Contractor. The Contractor shall review
the job progress and the proposed work schedule at monthly meetings with the Project
Manager. The Contractor shall further bring to the attention of the Project Manager all
problems that may affect the scheduling of the work.

Port Authority Trans-Hudson Corporation Fixed Facilities Description, All
Divisions.

General. This section of the technical Specifications describes the fixed facilities and
environmental conditions of PATH, all divisions. Fixed facilities descriptions furnished
are to be considered by the Contractor as ancillary information to the technical
Specification for use in developing the technical definition of the Car meeting the
requirements therein. Values given here are nominal and are subject to variation due to
tolerance plus wear. Inclusion of this description of fixed facilities in the Specifications
does not relieve the Contractor of the responsibility to have its engineers and suppliers
visit, view, inspect and become thoroughly familiar with the operating transit system,
including track, structures, maintenance and storage facilities.

Fixed Facilities.

Clearances. The Track Inspection Vehicle must meet the clearance requirements of being
able to travel around a 115 foot curve with bench wall 2°11” (Attachment 4,) from gauge
of running rail and third rail in highest position (Attachment 7, Drawing File #98, Serial
#4488) above track rail by a minimum of 1 %%”

The vehicle kinematic envelope shown on the drawing 2P395305-1041-C (Carbody
Kinematic Envelope) represents the spatial envelope within which the Track Inspection
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Vehicle shall remain under all operating conditions. Attachment 1-2 shows the
maximum dimensions of the Track Inspection Vehicle. The Track Inspection Vehicle
shall be constructed so that it meets all of the clearance requirements for the worst case
car and wayside conditions, including wheel wear, rail wear and suspension deflection
conditions.

Platform dimensions are approximately as follows: platform height above base of rail:
3’6" to 3’7 ¥%”; and minimum distance from edge of finished platform to centerline of
track in tangent: 4 feet 7 1/2 inches (see Attachment 4) (for curved platform, this
dimension varies).

The Track Inspection Vehicle shall be able to travel safely on curves with a radius as
sharp as 90 feet. There shall be sufficient clearance between the various parts to permit
any rotation necessary to negotiate a 90-feet radius curve.

1.14.2.2 Contact Rail (Third Rail) and Protection Board Location.

1.14.2.2.1 Contact rail type: steel of 150 pounds/yard (68.04 kg/m), 75# Umbrella Rail or 84C
Composite rail

1.14.2.3 Track.

1.1423.1 Rail Type: 100-Ib./yard ARA-B rail and 115-Ib./yard RE rail, some 39-foot (11.887 m)
bolted, some Continuous Welded rail, 1:40 cant.

1.14.2.3.2 Standard Gauge:

Tangent to 7500 ft. 4 ft. 8 Y, in. gauge
7500 ft. to 500 ft. 4 ft. 8 Y, in. gauge
500 ft. to 200 ft. 4 ft. 8%, in. gauge
200 ft. to 100 ft. 4ft.9in. gauge

1.14.2.3.3 Horizontal curves and superelevation - Minimum lateral radius at centerline of tracks:

Yards, -- 90 feet +5 ft.

Mainline -- 115 feet. + 5 ft.

Maximum superelevation -- 6 '/, inches. + 0.5 in. (165 mm + 13 mm)
Minimum tangent length between reverse curves -- 0 feet (0 m).

Minimum radius of reverse curves -- 110 ft. + 5 ft. (33.5 m + 1.5 m) with no
transition.

Radius of smallest turnout -- 126 feet =/- (number 4 turnout)

1.14.2.34 Vertical curves and grades - Vertical curves, rate of change of grade. (The radius being

approximately 2,000 ft. with the corresponding length of vertical curve of not less than
200 ft.).
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1.14.2.3.5

1.14.2.3.6

1.14.2.3.7

1.14.2.3.8

1.14.2.3.9

1.142.4

1.14.3

Vertical Curves
Mainline: 4 % per 100 feet

Yard: 5/, % per 100 feet
Other: 51/, % per 100 feet
Grades

Maximum grade: 5.0 %

Rail Wear
Vertical wear, maximum: % in. (19 mm); and
Horizontal wear, maximum: %/, in. (19 mm).

Frog gauges:
4 feet 9 inch to 4 feet 8 '/, inch (1.448 m to 1.435 m);
Flangeway: minimum: 1 3/, inches (44.5 mm); maximum: 2 */, inch (57.2 mm).

Omitted
Track centers’ spacing: minimum 12 feet (3.66 m).
Track Maintenance Tolerances

Gauge: + 1 Y, inch, - %/, inch (from 4 feet 8 '/, inch).

Deviation of the designed alignment in 31 foot-chords: 1 */ inch
Deviation from uniform profile in 31 foot-chords: 1 inch
Variation in crosslevel on spirals in 31 foot-chords: 2 inch.
Deviation from established crosslevel at any point: 3 inch.

Differences in crosslevel between any two points less than 31 feet apart (other than
spirals): 3 inch.

Third Rail Voltage

Nominal Voltage: 650 VDC

Minimum normal voltage: 450 VDC

Maximum normal voltage: 780 VDC
As information, the third rail voltage is not a parameter measured by the Track Inspection
Vehicle.

Exterior Ambient Conditions. All equipment shall be capable of being operated, stored
and maintained at the specified performance levels without impairment resulting from the
impact of the natural or induced environment within which PATH intends to operate the
Track Inspection Vehicle in service. If conditions exceed the design parameters, the
equipment shall continue to operate but at a degraded mode. Exterior ambient conditions
for design purposes shall be as follows:
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1.15

1.16

1.16.1

1.16.2

1.16.3

1.17

1171

Summer - Surface.
105° F (41° C) dry bulb temperature;
35 % Relative Humidity;
41° Latitude, maximum solar heat rate;
and 105° F (41°C) condenser ambient

Summer - Tunnel
120°F (46°C) dry bulb temperature;
35 % Relative Humidity;
105°F (41°C) condenser ambient

Winter - Surface
-15° F (-26° C) dry bulb temperature;
41° Latitude, (minimum solar heat rate);
and 11 mph (18 km/h) wind velocity.

Winter - Tunnel
-15° F (-26° C) dry bulb temperature

Except as otherwise specified, minimum temperature for material selection purpose shall
be -30°F (-34°C) and for material operation purpose shall be -15°F (-26°C).

Organizational Chart

Within twenty (20) business days after the Award Date of the Contract, the Contractor
shall submit to the Project Manager for his approval the Contractor's Organizational
Chart for this project.

Contract Drawings.

The Contract Drawings referred to in this Contract shall be those issued by PATH and
shall include but not be limited to the latest revision of those that are numbered and
designated in Appendix A.

PATH shall have the right, during the progress of the work, to amplify the Contract
Drawings, and to add explanatory specifications.

PATH further reserves the right to alter, in any way it may deem necessary for the public
interest, the Contract Drawings and/or Specifications in part or altogether, at any time
during the progress of the work, without constituting grounds for any claim by the
Contractor for payment or allowance for damages or extra service, provided the said
alteration does not change the scope of work.

Design and Drawings Procedures.

The Contractor shall make all general and detailed drawings and engineering calculations
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1.17.3.4

1.18

required to carry out the work. Such drawings shall be sufficient for PATH to obtain or
have spare parts fabricated from other than the Contractor The Contractor shall submit
catalog cuts and other data that fully describe the equipment and components shown on
the drawings. The Contractor shall submit a drawing tree drawing categorizing all
drawings in each system and corresponding subassemblies. Drawings prepared and
submitted to PATH in the course of this Contract shall be retained by PATH and may be
used by PATH as desired.

Design Review Program. The Contractor and the Project Manager shall conduct
regularly scheduled design reviews at PATH or at a location approved by the Project
Manager for the purpose of monitoring the progress on a real-time basis.

Preliminary Design Review (PDR). Within forty-five (45) calendar days after award
date, the Contractor shall submit the documentation listed below. Within fifteen (15)
business days of PATH’s receipt of this documentation, a PDR meeting will be held for
the purpose of PATH approval.

The General drawing shall detail the Track Inspection Vehicle’s interior and exterior
layout and location of all major components and a complete car layout. Contractor shall
incorporate any modification required by the Project Manager and shall resubmit the
drawing(s) within ten (10) business days.

Wheel loads distribution
Clearance drawings

Design data reflecting available information from the manufacturer will be provided by
the Contractor, for the purpose of PATH approval of procurement, for the following
equipment:

Measuring Systems

Trucks

Braking Systems (including compressors and reservoirs)

Propulsion Equipment (diesel engines, transmission system, auxiliary power system
supplies)

Hydraulic Equipment (Pumps, Motors, etc.)

Car layouts

The documentation shall consist of the following items:

- The basic design parameters provided by the supplier along with the Contractor’s basic
calculations to support Contractor’s selection of equipment.

- The corresponding technical solutions with associated commercial documentation.

Critical Design Review (CDR)
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CDR shall begin within two (2) months after PATH issues a Notice of Award at the
discretion of PATH’s Project Manager and it shall be completed within four (4) months
after the Notice of Award date. The CDR meetings’ purpose and function is to enable the
Contractor to present design concepts, general arrangement layouts, and other equipment
interface issues for the Project Manager to review and comment upon. CDR shall also be
used to establish and revise production, manufacturing, and shipping schedules. CDR
meetings shall be held on mutually agreeable dates at PATH, or at a location approved by
the Project Manager.

The Contractor shall submit all CDR presentation material to the Project Manager at least
ten (10) business days in advance for PATH’s preliminary review.

The following drawings are required from the Contractor for the initial CDR meeting:

General arrangement schematics of major equipment on the Track Inspection
Vehicle

Assembly drawings for each subassembly indicated in the general arrangement.
Sufficient detail drawings to clarify the equipment locations, facilitate an
understanding of the overall design, and review the maintainability of all
components and sub-components

Electrical, hydraulic and pneumatic schematics and diagrams illustrating the
principal of operation

Working Drawings

Working drawings prepared by the Contractor shall show in detail all dimensions with
tolerances, and as may be required to permit construction, furnishing, delivering,
installation of equipment by the Contractor and inspection, operation, maintenance and
repair of the Track Inspection Vehicle by PATH.

The working drawings shall be fully cross-referenced and two (2) prints of each shall be
submitted to the Project Manager. All working drawings shall be folded to letter size.
Drawings whose proper review depends on the availability of other drawings and
equipment shall be submitted accompanied by or following such other drawings, with
sufficient engineering information for the referenced equipment. Every drawing, unless
otherwise approved, shall reference the next higher-level drawing, which shall show how
its subassembly is incorporated into a higher-level assembly. The prints will be reviewed
by the Project Manager and comments, if any, will be brought to the Contractor's
attention in writing (a mutually agreeable drawing processing procedure will be
established). When a drawing is revised, the date and all changes shall be listed by
descriptions in the block for that revision. The Contractor shall promptly resubmit at
least two (2) prints, as required by the Project Manager, of each drawing revision,
whether in response to the Project Manager's comments or otherwise.
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1.20.3

1.20.4

1.21

The Project Manager's review and comments on working drawings and other documents
will not relieve the Contractor of his sole responsibility for the proper completion of the
work, including the design, arrangement, construction and satisfactory operation of the
Track Inspection Vehicle to meet the requirements specified herein, nor shall it impair
any of the Contractor's warranty obligations.

Prior to or simultaneously with the submission of the working drawings, the Contractor
shall assure the Project Manager in writing that the submitted drawings were reviewed
and approved by the Contractor's safety engineer with regard to the safety of PATH’s
operating and maintenance personnel in operating, inspecting and maintaining the Track
Inspection Vehicle.

Ten (10) days before the delivery of the Track Inspection Vehicle the Contractor shall
submit to the Project Manager a complete set of working drawings incorporating all the
modifications and comments. The Project Manager will review and, subject to his
discretion, approve printing them as record drawings.

Record Drawings

All technical information contained on the final approved working drawings of the Track
Inspection Vehicle as built shall be submitted as Record Drawings.

After approval of the Record Drawings by PATH, the Contractor shall supply two (2)
sets of CD-ROMs or flash drives of all finalized Record Drawings and Index, on an
approved computer format. The CD-ROMs or flash drives shall include an indexing
system to facilitate searches for drawings by typing drawing title or number. The
Contractor shall also provide PATH with any additional material or equipment that may
be needed to decipher, read and print the drawings.

The Contractor shall furnish one set of Record Drawings within thirty (30) business days
after delivery of the Track Inspection Vehicle. The Contractor shall furnish Computer
Assisted Design (CAD) and CD-ROM's or flash drives within thirty (30) business days
after the approval of the last Record Drawings.

The Record Drawings shall include assembly and system drawings in sufficient detail to
describe the form and function of the Track Inspection Vehicle and its major subsystems.
These drawings shall show parts as finally furnished and delivered. Assembly and
system drawings shall also be included in the Parts Catalog described in Section 1.3.5.4.

Failed Parts Handling

Parts of the Track Inspection Vehicle that, during the Contract warranty period, fail in
their normal course of operation, maintenance or inspection shall be removed, replaced
and disposed by the Contractor, with an equivalent or better Contractor supplied spare
part. The Contractor shall be responsible for promptly furnishing a complete and
conclusive failure analysis report on the failed part to the Project Manager. A report shall
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1.24.1

1.24.2

be prepared for each failure analysis performed. The report shall include complete details
of the failure, the failed part’s service history, and proposed corrective actions to
eliminate the failure mode. Upon the Project Manager’s approval of a proposed
corrective action, the Contractor shall implement the corrective measure on the
equipment in question and in accordance with a Contractor-proposed, Project Manager’s
approved schedule.

General - Hazard Analysis

A hazard analysis (per MIL-STD 882C) shall be performed by the Contractor as
approved by PATH to qualitatively address the safety concerns associated with the Track
Inspection Vehicle’s system/equipment failure modes, back-up contingencies and
probabilities of failure mode occurrence and their corresponding levels of criticality. The
analysis shall cover, but not be limited to, failures of the following Track Inspection
Vehicle’s systems:

-Measuring Systems

-Propulsion System, Power Requirements

-Air Brake System

-Horn

-Compressed Air Generation & Distribution

-Coupler Equipment

-Track Inspection Vehicle” Exterior and Interior Lights

-Hydraulic System

-Transmission, Gearbox, and shafts

Tests

General and specific requirements are specified in Section 13, Testing, including tests on
PATH property.

Not Used

Noise Control

The Contractor shall ensure compliance with the noise control criteria specified herein.
Appropriate effective materials and methods shall be incorporated into the vehicle design
to adequately attenuate the noise and vibration generated by wheels, rails, wind, motors,
and all other elements and equipment. Maximum permissible noise levels from
equipment not specified herein shall be minimized such that the interior noise limitations
are not exceeded for the complete vehicle. Equipment, parts and components shall be
designed to eliminate rattling and audible resonance at speeds up to 40 mph (64.36 km/h).

Noise Level Limits. Noise levels shall be within the following limits:
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With the Track Inspection Vehicle in normal operation and all auxiliary systems in
operation except for braking, the car’s interior noise level shall not exceed 72 decibel
(dBA).

With the Track Inspection Vehicle running at 40 mph (64.36 km/h) and all auxiliary
systems in operation, the car’s interior noise level shall not exceed 75 dBA. This
measurement is to be made while operating in the tunnel.

Distinctive car Interior Noise and Pure Tones. Any identifiable, distinctive noises, such as
whining, rasping, grinding, banging, knocking, rattling and rapping, as measured at a
distance not greater than 6 ft (1.8 m) from the apparent noise source, shall be at least 2
dBA below the ambient noise level from the Track Inspection Vehicle operation in the
absence of the identifiable, distinctive noise, or 2 dBA below the specified noise level,
whichever is lower. Any pure tone or narrow-band tonal noises inside the cab, as
measured at a distance not greater than 6 ft (1.8 m) from the apparent noise source, shall
be at least 2 dBA less than the noise level from the Track Inspection Vehicle operation in
the absence of the pure tone, as measured by using a ‘/s-octave band filter, or 2 dBA
below the specified noise level, whichever is lower.

With all the systems running except for braking, the exterior noise level measured at a
distance of 15 feet (4.6) from the side sill line of the train and at a height of eight feet
(2.44m) above the rail shall not exceed 85 dBA.

Vibration

The two (2) operating ends of the Track Inspection Vehicle shall be designed for the
ergonomic comfort of the operators in all operating conditions to eliminate Vibrations as
much as possible.

Electromagnetic Compatibility and Interference

The Track Inspection Vehicle shall be electro magnetically compatible within itself, with
other Track Inspection Vehicles provided by the contractor, with all other trains in
operation at PATH, with PATH signal system, with PATH communication system, with
other PATH electronic equipment as specified elsewhere within this specification, and
with equipment owned by neighbors of PATH along its right-of-way. The Track
Inspection Vehicle shall not be capable of any operation that causes unsafe conditions in
the signal system. All transmission signal frequency allocations shall be subject to
approval by PATH.

Electromagnetic Interference (EMI) with transit signaling circuits, communication
circuits and power substation supervisory circuits generated by the unit shall be at the
minimum level acceptable to PATH and shall not affect any vital safety function.
Conversely, EMI susceptibility of the unit from external sources shall be at the acceptable
minimum level to PATH and shall not affect any vital safety function. EMI emissions
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must not affect the operation of the programmable logic controls (PLC) and the Field
Control Units (FCU). Electronic Emissions must conform to MIL STD 461.

Line transients generated by the Track Inspection Vehicle shall be suppressed to the
extent that neither conducted currents nor induced currents will interfere with any on-
board or wayside system.

Radiated Emissions

The Systems and Subsystems in the Track Inspection Vehicle must satisfy the following
criteria:

a. The radiated emissions shall not exceed the emission limit of MIL-STD-461C, Curve
REO2 for broadband emissions, which applies to Class B equipment, “Equipment and
Subsystems in Non-Critical Areas.”

b. The Radiated emissions shall not exceed the following table:

Emissions limits shall be, on a plot of dB micro volts per meter per megahertz (dbu
V/m/MHZ) versus log frequency:

At 150 KHZ, the lower limit, a level of 108dbuV/m/MHZ
A straight line from 108 dbuV/m/MHZ at 150 kHz to 75 dbuV/m/MHZ at 200 MHZ

A straight line from 75 dbuV/m/MHZ at 200 MHZ to 90 dbuV/m/MHZ at 1000 MHZ

Measured 50 feet (15.24 m) from the center of line of the rail.

The Contractor shall document the Radiated test results in a report that shall be submitted
for approval. The report shall identify the source of all narrow band emissions from 150
KHZ to 1000 MHZ.

The Contractor shall cooperate towards the satisfactory resolution of any complaints
received by PATH and attributed to the Units. Complaints of radio, television and
telephone interference are included.

Training

Training Class. The Contractor shall provide an adequate education and training program
as outlined below and as approved by the Project Manager to familiarize and instruct
PATH’s personnel on the operation, maintenance and servicing of all equipment on the
Track Inspection Vehicle. The training program shall include instructional materials in
the form of Manuals, diagrams, parts catalog, videos, and interactive software. The
Contractor shall assume that PATH’s personnel possess no knowledge on the various
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features and workings of the Track Inspection Vehicle’s equipment. Therefore, the
Contractor shall ensure that the training program thoroughly addresses all the details
required for satisfactory operation, maintenance and servicing of the Track Inspection
Vehicle. However, the Contractor may assume that maintenance personnel possess the
basic skills pertinent to their crafts.

The training course shall be four (4) weeks (160 hours) in duration consisting of two (2)
weeks (80 working hours) for measuring systems’ operation, one (1) week (40 working
hours) for operation and one (1) week (40 working hours) for troubleshooting and
maintenance. Training shall include instruction and reference material for the safe
operation, maintenance, overhauling, and troubleshooting of the Track Inspection
Vehicle. Recommended equipment inspection and test procedures as well as safe
equipment access, removal, dismantling and hoisting instructions shall be included in the
program. Training shall also include emergency rescue instructions in case the Track
Inspection Vehicle should ever break down on the system. Laser related safety training
must be conducted by an OSHA authorized/certified instructor.

A participant guide must be provided for each course attendee. The Contractor shall
furnish three (3) sets of Instructor's Guide Books (IGB), which may consist of excerpts
from the Operation, Maintenance, Inspection Manuals, and the Quick Maintenance and
Reference Handbook. The Project Manager, however, shall specify the location and class
time, and PATH shall be permitted to videotape the training course.

The Contractor shall supply a DVD documenting all training classes and instructions or
instructions that the Contractor and Subcontractors offer for any of the systems of this
project and PATH shall have the right to reproduce the instruction materials for the
instruction of future operators of the Track Inspection Vehicle.

In addition to the training course, the Contractor shall offer an introductory three (3) day
course which will cover operation of all systems of the Track Inspection Vehicle and it
shall be offered on the first week after the delivery of the Track Inspection Vehicle.

The Contractor shall, no later than three (3) months prior to the delivery of the Track
Inspection Vehicle, submit for approval an outline and presentation schedule of his
proposed training program. The Project Manager will then review the material and either
approve the outline and/or schedule or require such changes thereof as he may deem
desirable and within the intent of this Specification.

The Contractor shall deliver four (4) sets of all instructional materials to the Project
Manager after completion of the course. Such material shall contain all pertinent
information given in the course.

The Project Manager will make available, upon proper notice, at no cost to the
Contractor, access to the Track Inspection Vehicle at PATH shop locations for
instructional purposes and will arrange for road operation, furnishing power, dispatching
and operational supervision as necessary.
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The classroom instruction shall be conducted at a designated location, with classes not
exceeding eight (8) hours per day. The location and class time, however, shall be as
specified by the Project Manager. All training courses shall include on-board car
segments.

Engineering Assistance. In addition to training requirements, engineering assistance shall
be provided for a period of time which shall not be less than the warranty period.

Diagnostic Test Equipment
On-Board and Off-Board Diagnostic System

If diagnostics is not provided by the onboard system software, a microprocessor based
diagnostic system shall be provided to perform the functions described herein for the car
systems, including propulsion, braking, lighting and the measuring systems. At least two
(2)units portable test equipment (PTE) shall be supplied for the Track Inspection Vehicle
to aid staff in maintaining, troubleshooting, and repairing the engine system, measuring
system and others. These PTEs shall include all associated software (including licenses)
and accessories (industrial grade).

Systems Check Routine

Provisions shall be provided to select and exercise each system to ensure its proper
operation, including safety interlock inhibitions.

Failure Indications

All system failures during operation or during the system check routine shall be stored
and the nature of the failures during operation or during the system check routine shall be
indicated on a display convenient to maintenance personnel. The nature of the failure
data needed to identify the replaceable unit shall be included.

If message coding is used, a permanently legible and protected decoding chart must be
mounted where it is convenient to the display location.

Quality Control

The Contractor shall be solely responsible for quality assurance and for ensuring that the
equipment conforms to the Specifications. The Contractor shall maintain an effective
quality program, which is planned and developed in conjunction with Sub-Contractors’
functions necessary to satisfy the Contract requirements. The quality program shall
establish and implement procedures to ensure that only acceptable equipment is presented
to the Project Manager, and shall demonstrate both recognition of the quality
requirements of the Contract and an organized approach to satisfy these requirements.
The program shall ensure that quality requirements are determined and satisfied
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throughout all phases of Contract performance, including, as applicable, design,
development, purchasing, fabrication, construction, processing, assembly, inspections,
repair, testing, packaging delivery and storage systems check; and shall provide for the
early and prompt detection of actual or potential deficiencies, trends, or conditions which
could result in unsatisfactory quality for timely and effective corrective action. The
Contractor must be prepared to demonstrate to the Project Manager that the program is
effective and in operation.

The Contractor shall submit its quality control program and those of its suppliers of major
components (e.g. measuring systems, truck, coupler, air brake, propulsion, etc.).
Procedures for inspections to be performed in construction, assembly and testing,
including appurtenances shall be submitted, for the approval of the Project Manager at
least thirty (30) business days prior to actual construction of the Car and major
components.

Inspection reports shall be submitted to PATH to document that the requirements of this
Contract are met.

The quality control groups of the Contractor and its suppliers shall maintain an
independent role in their monitoring of their respective manufacturing sections.
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SECTION 2

CAR CONSTRUCTION AND ASSEMBLY

General

The Track Inspection Vehicle shall be constructed in conformity with the general
arrangement and the dimensions of the finished Carbody as defined in the Specifications.

Materials and workmanship used in the equipment shall ensure that the equipment will
function reliably and efficiently in sustained operation under hard usage.

All parts shall be joined in a workmanlike manner and shall be free from sharp corners,
sharp edges or burrs which may cause injury to operating or maintenance personnel.
Careful, neat, workmanlike construction and assembly are required, and shall be
thoroughly inspected by the Contractor and will be subject to thorough inspection by the
Project Manager.

The Track Inspection Vehicle, if two (2) cars are required, shall be made of permanently
linked two-car units; the first car unit shall be the Measuring Car Unit, and the second car
shall be the Power Car Unit. The two-car unit train shall be referred hereinafter to as the
“Track Inspection Vehicle.” Each car unit of the Track Inspection Vehicle shall have at
least two swivel trucks equipped with two axles per truck. Each axle of the power trucks
shall be driven. Journal bearings shall be AAR standard roller type or approved
equivalent.

The passage between the two car units of the Track Inspection Vehicle shall be airtight,
watertight and walkable under all conditions while the car is moving. The passage shall
be enclosed with a flexible barrier that provides for the above requirements while
negotiating the minimum radius curve in PATH system.

The Power Car Unit shall house the power plant, engine(s), transmission and other
auxiliary equipment located between the two ends. The Measuring Car Unit shall house
the majority of all the measuring systems and auxiliary equipment located between its
two ends. All major components shall be housed in their own weatherproof enclosures.
Small components in the same area may be housed in one enclosure. Control stations
shall be located at both ends of the Track Inspection Vehicle and shall be arranged for
convenient operation by the train operator and the operator of the track measuring
systems; all controls, gauges, and switches required for operation shall be housed in a
console, shall be clearly identified as to function and shall be within comfortable,
efficient reach of the operators.

Anti-climbers shall be provided at both ends of each unit of the two-car unit Track
Inspection Vehicle. The anti-climber shall be designed so that Car, under compressive
forces, will mate in a manner that prevents one car from climbing the other. This
arrangement shall withstand, using only two of the three “flanges of the channels,” a
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2.2.1

2.2.2

vertical load of 100,000 pounds (444.8 kN) in either direction, without exceeding the
yield strengths of either anticlimber and its adjacent car structure, when engaged with a
similar anticlimber or with the anticlimber of one of the existing PATH Cars. The
anticlimber may be an assembly of two 3-inch, 7.1 pounds per foot ship channels welded
together with the assembly welded to the end sills, provided this construction meets the
load requirements of this Section.

The Track Inspection Vehicle shall be of welded low-alloy, high-tensile (LAHT) steel
construction, or the closest approved equivalent (or better) steel may be used.

The Track Inspection Vehicle shall be equipped as necessary for function and safety with
approved safety chains, sill steps and grab handles and other such equipment as specified
herein. Grab handles, steps and walkways shall conform to FRA Safety Appliance
Standards. Steps for car access shall be located on all entrances of each Track Inspection
Vehicle.

Omitted.

Each end of the Track Inspection Vehicle shall be provided with a mechanical Coupler
with rubber draft gear element of WABCO, Part #057719-3001, and yoke (Part #
0698750, adjusted to 34-1/2" on knuckle centerline above the rails, 28 %2” from the center
of the pin. Each end of the Track Inspection Vehicle shall be arranged for the support
and clearance of a coupler. The weight of the entire structure shall be carried to the
trucks through the center and side bearings.

Strength Requirements

The entire Track Inspection Vehicle, which includes the car bodies structure, trucks and
all appurtenances, shall be capable of resisting without permanent deformation or failure,
the loads inherent in the type of service for which the car is intended.

An analysis, locating the center of gravity (CG) in three dimensions (3-D) of a fully
equipped Carbody shall be provided for each unit. The location of the CG in the
horizontal plane shall be verified.

Stress Analysis. The Contractor shall submit to the Project Manager the frame’s working
drawings for the Track Inspection Vehicle with a complete stress analysis for major
components, including supports for equipment over 5500 pounds (2500 kg). The stress
analysis shall include assumptions for the worst-case conditions, and the maximum
allowable stress shall be 80 % of the yield stress. The stress analysis shall verify the
stresses in the welds.

The stress analysis will be reviewed by the Project Manager and comments (if any)
brought to the Contractor’s attention in writing. The Project Manager will return
comments to the Contractor as soon as possible, but nothing herein shall prevent the
Project Manager from making comments at any later date, if he deems them appropriate.
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2.24.1.6

For specific details or drawings submitted that might have a direct impact on the delivery
of the Track Inspection Vehicle, the Project Manager will return the comments as soon as
possible.

Review and comment by the Project Manager of the Contractor’s stress analysis shall not
relieve the Contractor of his sole responsibility for the proper completion of the work,
including the design, arrangement, construction and satisfactory operation of the Car to
meet the requirements specified herein, nor shall it impair any of the Contractor’s
warranty obligations.

All stress analysis sheets shall be signed and dated by the author and checked by a second
stress analyst who shall also sign and date each sheet that has been checked.

The collision posts, their attachments and the support structure shall withstand a static
load of 75,000 pounds (333.6 kN) applied to the collision posts at 1'-6" (45.72 cm) from
the top of the anticlimber.

Loading. For any part of the structure, the combination that governs the design shall be
used. The minimum loads used by the Contractor in designing the various members of
the car bodies’ structure, their attachments and supporting structures, shall include the
following combinations:

Combination A - Operating Condition:

Dead load of completely equipped Track Inspection Vehicle, with fuel and maximum live
load, plus

An allowance for vertical impact of 30 % of the total static load consisting of loading (1)
above, exclusive of Carbody mounted equipment, plus

A horizontal buff or draft of 50,000 pounds (222.4 kN) applied at the centerline of the
coupler faces, plus

A force caused by the maximum acceleration or deceleration resulting from a 25 %
coefficient of friction, plus

A force caused by running on a sharp curve without superelevation at a speed sufficient
to throw the entire weight of the fully loaded Track Inspection Vehicle including trucks
on the four wheels on the outside rail.

Under operating conditions, the loading factors to be applied simultaneously to each
piece of equipment shall be as follows:

Vertical: 1.00 + 0.30g
Lateral: + 0.50g
Longitudinal: + 1.00g
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Combination B - Buff or Draft Condition:

Dead load of completely equipped Track Inspection Vehicle, with fuel and maximum live
load, plus

A horizontal buff of 200,000 pounds (889.6 kN) applied at the centerline of the
underframe and distributed over a 1' 3" (380 mm) width of the anti-climber or a
horizontal buff or draft of 150,000 pounds (667kN) applied at the centerline of the
coupler pulling faces.

Under buff or draft conditions, the loading factors to be applied simultaneously to each
piece of equipment shall be as follows:

Vertical: 1.00g
Lateral: Og
Longitudinal: +2.00g

Combination C - Lifting or Jacking:

The Track Inspection Vehicle shall be designed to withstand lifting, supporting and
jacking without binding or permanent deformation due to deflections. Jacking conditions
shall include lifting at one corner-jacking pad until the truck nearest the jacking pad is
completely lifted off of the ground and the truck on the opposite side shall remain on the
ground.

Jacking or lifting at the pads or supporting by the support pads of the drop table shall not
produce stresses greater than 75% of the yield point of the materials of the Track
Geometry Car structure.

Each lifting, jacking and supporting point and its associated structure shall be capable of
supporting a vertical load of 45,000 pounds (222 kN) combined with a horizontal
component of 4,000 pounds (18 kN)

Allowable Stresses. The maximum allowable stresses in the various Carbody structural

members, their attachments and supporting structures, under the loading conditions
specified above, shall not exceed the following:

Allowable Stress

Combinations A and B Combination C
Nature of Stress Allowable stress In All Other Allowable Stress
In Rolled steel in Bolsters Members In All Members
Tension 0.40Fy 0.50Fy 0.75Fy
Compression 0.40Fy 0.50Fy 0.75Fy
Shear 0.26Fy 0.33Fy 0.50Fy
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Bearing 0.60Fy 0.75Fy 1.00Fy
Fy = Specified minimum yield stress of the type of steel being used.

In no case, except bearing, shall the maximum allowable stress for the Carbody
structure exceed 40 % of the minimum ultimate tensile stress of the material.

The minimum factor of safety on buckling of the various portions of the car structure,
under the loads specified above, shall be 2, according to calculation method of the critical
load defined with the linear buckling method (EULER).

The allowable stresses given above shall be reduced, if necessary, for structural elements
or connections between structural elements, which are critical in fatigue.

Equipment Supports. All undercar equipment shall be mounted with at least four (4)
supports, unless otherwise approved by the Project Manager. All undercar equipment
greater than 50 pounds (222.4 N) shall be safety hung so that in the event of mounting
fastener failure, the equipment is held captive by suitably arranged support structure.
Said mounting fasteners shall not be used in tension or shear against the force of gravity.
Following the loss of one support point, the remaining supports shall withstand the
loading conditions specified in this section (2.2.3) for fully supported equipment without
exceeding 80 % of yield.

Clearances

The Track Inspection Vehicle shall be assembled so that when the appurtenances are
applied in the worst-case condition, no part or parts will be beyond the clearance lines of
PATH’s System.

The Contractor shall be solely responsible for the clearance of any measuring buggies
while functioning effectively over the track and related structures for all operating
conditions. The Track Inspection Vehicle, when operating or coupled to a retrieving
work car or revenue car, shall be able to negotiate all PATH’s fixed facilities. The
clearances between the measuring equipment, underframe, coupler, propulsion
equipment, piping, trucks, brakes and other parts shall provide for safe operation of the
Track Inspection Vehicle over the fixed facilities as specified in Section 1.14.2. There
shall be safe clearance between all moving parts of the car and between the car and the
clearance envelope.

The completed Track Inspection Vehicle shall be capable of negotiating, with the
measuring equipment, a 100 ft. + 5 ft. (30,480 mm) radius curve, a 120 ft. + 5 ft. (36,576
mm) radius reverse curve, a No. 3 % turnout, and a maximum grade of 5 % % (the radius
being approximately 2,000 ft. (609,600 mm)) with corresponding length of vertical curve
of not less than 200 ft. (609,600 mm). The 100 ft. (30,480 mm) radius curve and 120 ft.
(36,576 mm) radius reverse curve may include up to 6% inches + 0.5 in. of
superelevation. The Contractor shall submit to the Project Manager analyses
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2.4

2.5

2.6

2.6.1

demonstrating compliance with these requirements.

Weight of Car

Reduction of weight is desired and the Contractor shall endeavor to keep the weight to a
minimum consistent with strength and stability requirements and maximum wheel load
requirements. The weight of each car unit in the two-car unit Track Inspection Vehicle,
fully equipped, including personnel and supplies, shall not exceed 120,000 Ibs.

Maximum Permissible Wheel Loads

The maximum wheel load has been established for safe operation on the railroad
structure of PATH’s System using specified Track Inspection Vehicle and truck
dimensions.

The maximum wheel load shall apply to a fully equipped and loaded Track Inspection
Vehicle ready for operation. The Project Manager will review the wheel loads as
calculated by the Contractor to determine if they are within the acceptable limits.

The Contractor shall provide all the required information, early in the design stage, so
that the design development of the Track Inspection Vehicle will consider the maximum
permissible wheel loads.

The maximum wheel loads shall be established in accordance with the length of each car
of the Track Inspection Vehicle (two-car unit), truck centers, wheelbase, speed, and
dimension and weight of the adjacent rescue vehicles.

As an example, a car with a length over pulling face of couplers of 51'-4" (15,646 mm),
truck centers of 36' (10,973 mm), truck wheel base of 6'-10" (2,083 mm) and a maximum
weight of 106,400 pounds (473 kN) has a maximum uniform wheel loading of 13,800
pounds (61.4 kN).

Excessive wheel loading could cause overloads that are likely to result in damage to the
railroad structure. Therefore, if any car has a wheel load exceeding the safe load at any
wheel, it will be subjected to automatic rejection.

Car Interior

The interior of the Track Inspection Vehicle shall be arranged for two (2) operating areas
at each end, evaluation areas, engine compartment and utility areas. It shall be sound
insulated to meet OSHA requirements. The Contractor shall also demonstrate that the
Car’ interior air quality will meet the requirements of New York State Law Air Quality
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2.6.2

2.6.2.1

2.6.2.2

Standards as specified in Section 5.4.2. All desk and workstations surfaces shall be non-
skid and furnished with computer lights and electrical connectors. The minimum interior
height of the Car shall be 6'-6.75. The control consoles shall be located so that they do
not obstruct the operator's view of the track and shall have all controls, gages and
switches clearly identified as to function. The consoles shall be designed to prevent glare
under all operating conditions. A key (same key for both ends) shall activate the Car
controls and the controls in each end shall be interlocked to prevent propulsion operation
from both ends simultaneously.

An operating and workstation console shall be located at each end of the Track Inspection
Vehicle and shall contain all equipment necessary for the operation of the car and the
operation of computer system respectively. Each end shall contain two operating
positions as follows:

A train operator’s position shall be on each end of the Track Inspection Vehicle, at the
right side of the car, facing the direction of travel, and shall contain all controls, switches,
instruments and indicating lights necessary for the operation of the Track Inspection
Vehicle. There shall be a pilot position next to the train operator’s position on each end.
The console shall include a big-red mushroom button with a transparent, protective cover
to activate the engine shutdown feature in case of emergency. Among the controls to be
furnished are:

-Forward Reverse Switch. A three position rotary key operated lock shall be provided to
activate the control and select the direction of travel. The switch shall be wired so that it
will be necessary to pass the “off” position when the direction of travel is reversed. The
key shall be removable in the “off” position only. Two keys shall be furnished with each
lock.

-Master Controller. The master controller handle shall be so designed that it must be held
down against a spring pressure for operation of the train. The master controller handle,
in any position, shall, except when the brake valve is in a service application position,
cause an emergency application of air brakes, which shall interrupt the main propulsion
control circuit.

-Brake Valve. The brake valve shall provide for a brake application, increasing from a
minimum value when the brake valve handle is moved out of “release” position to a
maximum value when the handle is moved to “full service” position. An emergency
application shall be provided when the handle is moved to the “emergency” position.

-Speedometer and diesel gauge
-Emergency diesel engine shutdown switch
A workstation console shall be located at each left end of the two-car unit Track

Inspection Vehicle if two cars are used. This console shall be the track measurement
operator’s position, facing towards the direction of travel, and shall contain all controls,
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switches, instruments and indicating lights necessary to operate the measuring and video
systems. Among the controls to be furnished are:

Computer terminals
Gauges and controllers to deploy the measuring apparatus;

Switches to provide ancillary data, such as mileposts or event markers, to the computer
system;

Cameras, videos and monitors

Under-car lights switch.

A completely upholstered and adjustable seat shall be provided for each operating
position, capable of swiveling 90 (degrees) to each side of the center position and able to
move forwards and backwards. The seats shall be designed for comfortable operation and
be able to withstand the shock and vibrations. They shall be lined with weather resistant
material, easy to clean. The seat and back, as a unit, shall be capable of the following
adjustments:

-Vertical adjustment of 5 inches
-Forward\backward movement of 4 inches
-Swiveling through 180° (degrees)

The seat assembly shall be capable of being moved in a horizontal direction with the seat
positioned under the motorman’s console and the seat back resting on the vertical edge of
the console, to provide additional space. All fixed seats of design similar or equal to the
operator’s seat in the Track Inspection Vehicle shall have the same movement and
adjustments as specified above.

Evaluation Area. The primary or main evaluation area shall be located in the Measuring
Car Unit of the Track Inspection Vehicle. This evaluation area shall contain all
equipment, controls, switches, instruments, indicator lights and other devices necessary
for the deployment of the measuring equipment, evaluation of the specified track
parameters and operation of the equipment. Among other equipment to be furnished are:

-Desks, containing a printer, computer terminal, instrumentation, controls and equipment
and storage lockers. A suitable number of upholstered seats shall be provided for the
operator and observers;

-Electronic racks containing computers, power supplies and interface equipment; and
consoles containing the necessary equipment to operate and monitor the performance of
the diesel generators.
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2.6.5

2.6.6

2.6.7

The secondary evaluation area shall be located in the Power Car Unit of the Track
Measuring Car and it shall contain equipment, controls, switches, instruments, indicator
lights and other devices necessary to operate and monitor the diesel engines.

Diesel Engine Compartment in the Power Car Unit. The diesel engine compartment shall
contain the diesel engines, air compressors, hydraulic system, propulsion system and
other equipment necessary to meet the specified requirements. It shall be ventilated and
the exterior wall of the compartment shall be removable to facilitate inspection,
maintenance and the removal of equipment. It shall also be insulated to meet the
maximum noise level requirements inside the Track Inspection Vehicle as specified
herein.

Utility Area. The utility area shall contain a hot and cold water fountain, storage and
tools compartments. Equip the tool compartment with a complete set of hand tools
necessary to maintain, repair, and adjust the various Car systems. The utility area must
provide adequate and secure storage for a two-channel oscilloscope, voltmeters, hand
held lasers and/or laptops, and it shall be lockable. The Track Inspection Vehicle shall
also include a permanently mounted lockable toolbox with padlock and keys.

The skid-resistant floor covering shall be selected according to PATH’s
recommendations and furnished and installed by the Contractor. Sound dampening floor
mats shall also be installed where required. Provisions shall be made for the car’s floor
to include heat and electrical insulation material, finished in a neat, workmanlike manner.
The car’s floor shall support the loads for the intended use without any deformation for
the life of the Track Inspection Vehicle. The car’s walls and ceiling shall be thermally
insulated.

The operating console shall include controls for propulsion, brakes and direction. A
deadman’s feature shall be incorporated in the propulsion control such that if activated, it
will deactivate propulsion, and activate the emergency brake.

The speed shall be controlled by a throttle lever, which shall regulate the diesel engine
output when traveling.

An emergency dump valve shall be installed at each end with easy access to the train
operator and pilot.

The control equipment shall cut off motive power when any pneumatic emergency brake
application is initiated.

Each control instrument panel shall have an audio and digital display to warn the operator
that the engine’s electronic control system has put the engine in degraded mode, or has
shut down the engine because of overheating, overspeed, loss of fuel pressure and/or loss
of oil pressure. Three (3) battery-operated portable data collection and transfer devices
shall be provided for the engine’s diagnostic system so that a technician may reset the
engine to normal operation after whatever corrective action has been taken. The data
recorded with the diagnostic system must be able to be viewed on a standard notebook
computer.
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2.6.9

A voltmeter, a zero-centered ammeter, and a red battery discharge warning light shall be
provided in the battery charging circuit and shall be located on each console instrument
panel.

A 3-position diversion valve shall be located inside the cabs, which shall deactivate the
trip cocks in the center position. A digital display shall show the trip cocks that have been
activated or deactivated

A radio complying with the latest PATH’s specification shall be furnished and
permanently installed at each end of the car; and it shall be placed at the height of a
seated train operator’s right elbow. Radio control head, with all required controls and
indicators shall be mounted on each operating console. The radio shall be powered when
the console is activated.

An intercom system shall be mounted on each console, desk and end of each car. Train
operator shall be able to communicate with the other end, desks, evaluation or utility
areas of the Track Inspection Vehicle and with ground personnel.

All car’s windows and doorways shall be provided with rain gutters. All glass shall
conform to the requirements of Section 6.4.12.1.

Automatic Fire Suppression System (AFSS)
A UL Listed, and FM Approved automatic fire suppression system complete with a
protection control panel, vehicle interface, and extinguishing system shall be provided
within the engine compartment of the diesel engine.
Contractor Qualification: The provider of the AFSS must be factory trained and
have been in the train fire protection business for at least three years prior to the
contract award. The selected contractor shall have provided similar systems on at
least three types of railroad MOW (maintenance of way) equipment in the preceding
thirty six months.
The system shall operate as follows: Upon detection of a fire the protection control
panel shall alert the operator of the machine with visual and audible signals as the
system is automatically, and immediately activated.
The system shall be manufactured in the United States of America and is
electronically actuated.
Area to be Protected: The scope of this specification is to cover an area for an
enclosed engine compartment
Protection Control Panel : The protection control panel shall be clearly visible and
within reach of the machine operator. The function of all controls, gauges and
switches shall be clearly identified. The control panel shall be supplied with a self-
recharging nickel metal hydride back-up battery to provide protection to the machine
in the event of a temporary power loss for up to twenty-four (24) hours. The
protection control panel shall incorporate the following operator controls:
1. Alarm Silence
2. Visual and audible alarm test which verifies LED, alarm, and relay function.
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Delay engine stop

Relay Reset

Relay circuit that includes both closed and open contacts which transfer at the

end of the time delay period.

The protection control panel shall provide a programmable time delay after

activation (0,15,or 30 seconds) prior to activating the engine shutdown

circuits. The audible alarm shall produce 85 decibels at three feet distance.

A green light will indicate system is operating normally. Red service lights

will indicate system trouble, and Red Fire lights will indicate system

activation.
Manual Discharge Switch:The manual discharge switch shall be provided within easy
reach of the operator and clearly marked. The switch shall be protected against
inadvertent activation by means of a protective guard held in place through the switch.
The protection control panel shall indicate a manual discharge event with a unique visual
display that cannot be reset by the operator. A second manual discharge switch shall be
located outside the operator’s compartment easily accessible by ground personnel.
Fire Detection :Fire detection shall be located in the engine compartment of a modular
linear detection type assembly utilizing AMP connectors. The linear detection shall have
a spring guard cover on it to protect it from false-sensing due to vibratory or mechanical
damage. Detection shall be placed under all horizontal bulkheads, above and downwind
of heat sources, and in areas where fluid leakage from the engine may be present. The
sensor shall have a detection value of 356F degrees, and a length of at least ten (10) feet.
The contractor and the AFSS manufacturer shall determine the location of the sensor.
The sensor shall be immune to typical false alarm sources found on a railroad MOW
machine.
Fire Suppression: The pre-engineered fire suppression system shall consist of a cylinder
with fire suppression agent, at least four nozzles, and a distribution system designed for
the application for a railroad MOW machine that shall be installed in accordance with the
AFSS manufacturer installation Manual.
Suppression Agent Storage Cylinder: The agent tank shall be of the stored pressure
type and consist of a valve and Department of Transportation (DOT) approved cylinder.
The cylinder shall be functional in a horizontal position charged with a minimum of
twenty-five (25)pounds of BC rated Purple K pressurized to a minimum of 350 psi. The
valve shall incorporate the pressure gauge and accept a linear actuator via a brass electric
control head which retains an actuator piston and locking ring, which presses down on
the cylinder valve when the linear actuator is activated.
Electrical Requirements: The input voltage shall be 24VDC. The fire suppression
system shall be compatible with SAE recommended practice J1211, and has passed SAE
J1113. It also shall have passed UL 1254 Environmental Test Standards. The AFSS
shall not require more that 47ma (milliamps) of current for normal operating conditions,
47-52ma in a fault condition, and no more than 78ma in an alarm condition.
Harness: The modular harness shall be UL listed complete with AMP connectors.
Location of Work to be Performed : Port Authority Trans-Hudson specifies that the
system shall be installed at PATH Consolidated Maintenance Yard, 120 Academy Street,
Jersey City, NJ 07302.
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2.7

2.7.1

Doors. There shall be four doors installed on each unit of the Track Inspection
Vehicle: one at each end, and one at each side of each car unit. The end doors in the
Track Inspection Vehicle shall be manually operated; the side doors shall bemanually
operated and installed with an option for alarm. The end doors, where the Power Car and
Measuring Car Units couple, shall be sliding or swing. All doors must be watertight and
air tight.

Miscellaneous Equipment

The following additional accessory equipment shall be furnished and installed in/at each
driving desk:

Windshield wipers with washers controlled from the control console

Retractable heavy duty "shades" on the inside of all operating ends and inspection area

windows and windshields.

- Oil Pressure gage

- Heater / air conditioner with controls

- Speedometer

- Mechanical tachometer

- Odometer

- Running hour meter

- Lights for illuminating gage panel.

- Adjustable sun visor padded.

- Seats with adjustable and swiveling features.

- Fuel level gage.

- Duplex air gage.

- Brake cylinder pressure gage.

- Controls to start, stop, and throttle engine (including a key operated switch).

- Air brake system control valves.

- Emergency brake controls.

- Work-lights switch.

- Buzzer pushbutton

The Track Inspection Vehicle shall be compliant with PATH’s new CBTC Signal
System. The EMI emissions must not affect the operation of the CBTC-ATS and its
related Control Track Equipment, per MIL STD 461. CBTC requirements for the Track
Inspection Vehicle are detailed in Appendix B of these Specifications. The final layout
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2.8

28.1

2.8.2

28.2.1

2.8.3

shall be subject to the Project Manager’s approval.

Construction

The connections of the Track Inspection Vehicle structure shall be made with approved
mechanical fasteners or welds or with combinations of mechanical fasteners and welding,
whichever can be most advantageously applied. The welded primary built up underframe
structure, including crossties and crossbearers, shall have continuous welds.

The Track Inspection Vehicle structure shall be a welded structural steel arrangement
made of LAHT steel, or approved better. The Track Inspection Vehicle structure shall be
designed to carry safely the load conditions and combinations described in Section 2.2
without exceeding the allowable unit stresses given in Section 2.2.5. The underframe of
the Track Inspection Vehicle shall be provided with a steel support structure for the
equipment.

The body bolster or similar structures shall be capable of transferring working loads
passing between the trucks and the Carbody. The bolsters shall be capable of
withstanding any design load transferred from the draft sill. Fatigue-resistant design shall
be a prime requirement of the body bolster structure. All non-US standards shall be
compared against the US standards and the comparison submitted for the Project
Manager’s approval.

Provisions shall be made to permit easy inspection, maintenance and removal of major
equipment (engine, motors, pumps, compressors, etc.) from the Track Inspection Vehicle.

The underframe of the car shall be provided with steel support structure for the
equipment. The diesel hydraulic propulsion units shall have, from the exterior, vertical
hinged, horizontal hinged, or sliding doors to provide access to inspect and maintain
engine room equipment. These doors shall be able to open in tight clearance areas.

Jacking and Hoisting Loads

The Track Inspection Vehicle, with trucks attached, shall be lifted with four jacks, one at
each quadrant of the Track Inspection Vehicle at corners or bolsters, in any combination,
without permanent deformation of any Track Inspection Vehicle structure. When two
cars are used, they shall be capable of being separated for lifting.

The Track Inspection Vehicle jack pad and its supporting structure shall have a load
factor of two based upon supporting Track Inspection Vehicle weight. The vertical load
on each jack shall be combined with a horizontal load of 10 percent of the vertical load
(including the load factor of two) applied in any horizontal direction. Under this loading
condition, there shall be no permanent deformation of any Track Inspection Vehicle
structure.

The same load factors as above shall apply for lifting pads and supporting pads. For
location and other requirements see Section 3.0 below.
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2.8.3.1  Jacking and Lifting Provisions

The lift, jack and support pads shall suit the construction of the Track Inspection Vehicle
and the hoists, jacks and stands in use in PATH. The side frames shall be designed to
provide lifting, jacking and support pads as specified below.

The Track Inspection Vehicle shall also be capable of withstanding, with the load factor
used in computing the calculated stress without exceeding yield or causing degradation of
the water tightness of any glazing, all loads caused by any lifting, jacking or supporting
condition, and also torsion loads caused by diagonal jacking of the Track Inspection
Vehicle with trucks attached as described in the diagonal jacking test in Section 2.2.4.3.
Trucks shall be retained with the body during jacking or hoisting.

2.8.3.2  Jacking and Lifting Pads

The jacking, lifting and support pads shall have a bearing area at least 6-inches (152mm)
long by 4-inches (102mm) wide, with a %2 inch lip on either end, and shall project a
minimum of %2 inch (13mm) below the bottom of the side sill. Also, there shall be a
minimum of 2 inches (51mm) clearance to any obstruction around each jack pad. The
bottoms of all jack pads shall have non-skid surfaces to provide frictional resistance
against incidental horizontal loading between the jack pad and jack head.

The pads shall be located as follows:

§ Jacking pads shall be located at the extreme corner, designed for jacking of the
Track Inspection Vehicle along the right-of-way with Track Inspection Vehicle
supported on one truck at the non-lifted end with truck attached at the lifted end.
There shall be no obstructions in the projected space below the jacking pad.

§ Pads shall be located as near the centerline of bolsters as possible, to permit
jacking the Track Inspection Vehicle with PATH standard floor jacks so that the
truck can be rolled from under the Track Inspection Vehicle without removing
any equipment or structure; and

§ Pads shall be located between bolsters, designed for lifting or Track Inspection
Vehicle with both trucks attached with an overhead crane with lift hooks.

The Track Inspection Vehicle shall also be capable of being supported at one end by the

pads, without its truck attached, by the drop table support pads while the other end is
supported on its truck.
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29.1

2.9.2

2.10

211

Carbody Balance

The load difference between the ends of the completed and fully equipped Car shall not
exceed 500 pounds (2,221 N).

For the lateral balance of the completed and fully equipped Track Inspection Vehicle, less
trucks, the center of gravity shall be maintained within a maximum of 0.8" (20 mm) from
the center line of the vehicle.

Safety Features

The Contractor shall incorporate safety features into the design of all systems and sub-
systems to ensure protection of the crew against injury.

Vehicle shall be equipped with Safety sills steps and grab handles; these shall
conform to FRA Safety Appliances Standards.

Safety signage shall be painted or displayed on the car body or inside the Car (e.g.
“Watch your step” in proximity to step. “ No Smoking” inside cabin)

All covers, doors and access panels shall have safety locks as approved by Project
Manager; these shall open or close only when operated by crew. Engine room
shall be provided with a door lock that can be opened from the interior regardless
of whether or not it is locked.

All live portion(s) of the protected circuitry shall be completely concealed so that
no danger of electric shock exists.

Painting

The color scheme for painting the Car and the lettering and numbering layouts shall be as
directed by the Project Manager. American Railway Engineering and Mechanical
Association (AREMA) approved paint, shall be used on exterior surfaces. Enamel, or an
approved equivalent, shall be used on the interior surfaces. Running gear shall be black
and all surfaces walked upon shall be black (non-skid). The under-car structure and
equipment shall be primed and painted black. Grab handles and steps shall be given two
coats of primer and paint. Manufacturer shall use paints that meet OSHA regulations and
standards, and do not have any known history of biological hazards due to long-term
exposure. Passive respirators and eye protection shall be the only safety or health
equipment necessary to protect workers while making repairs.

Manufacturer shall also utilize proper surface preparation, including primer, to provide a
high quality durable finish coat.

Exposed parts of the machine shall be painted AREMA YELLOW except as follows:

Diesel Fuel Tank. GREEN
Hydraulic Reservoirs BLUE
Coolant Tank. GRAY
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211.1.2

Wheels and Handrails BLACK

Liftting Lugs BLACK
Safety Locks. RED

Jacking Points or pads. BLACK
Engine and Other Parts Manufacturer’s Option

The name of the fluid and the words "CHECK DAILY" shall be stenciled on each tank in
1" letters. Total machine weight with all tanks filled shall be plainly marked on both sides
of the machine in 1 1/2" letters:

WEIGHT Ibs. (Manufacturer/Contractor to fill in the
blank.)

All equipment shall be protected by finishes suitable to the environment. Moving parts
shall be self-lubricated or shall contain provisions for full application of all lubricants.

Exteriors exposed to the elements shall be finished by a minimum three (3) coat process.
The base coat shall contain a rust inhibitor phosphatized coating and be thoroughly
bonded to base.

Paints, Coatings and Protection.

Paints and Coatings. All surfaces shall be completely free of rust, scale, grease and other
foreign material immediately preceding application of each coat of primer or finish paint.
All body dents, roughness or other surface imperfections shall be removed by
straightening, filing and sanding prior to application of the first priming coat. All
surfaces to be painted shall be prepared as recommended by the paint supplier. All paint
shall be mixed, thinned or otherwise prepared for application in accordance with the paint
supplier's recommendations. Thinning materials or paint additives shall be those
recommended by the paint supplier. Paint specifications, sample paint and samples shall
be submitted to the Project Manager for inspection and approval. Paint and materials
shall be brushed, sprayed or dipped and baked-on or air-dried in accordance with the
paint manufacturer’s written instructions, the service requirements of the surface or part
to be painted, and the application method. Each coat shall be uniformly applied to the
thickness recommended by the paint supplier over all surfaces to be covered and shall
present a neat appearance, free from runs, sags or other application defects. All painted
surfaces which become scratched or chipped during shipment, storage, handling or
installation shall receive touch-up paint as required to restore the Car exterior to in-plant,
pre-delivery finished appearance. Touch-up paint shall be identical in all respects to
original paint.

For coatings on aluminum, refer to Sections 6.5.1.3.

Colors. Colors shall conform to AREMA Standards, except where otherwise indicated.
The Contractor shall submit color samples of all finish coat paints to be used for approval
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21114

2.11.1.5

2.11.2

2.11.3

2114

by the Project Manager. Paints and varnishes submitted shall match as to color with the
original approved samples and the materials in final application shall conform to the
original samples.

Low-Alloy, High-Tensile Steel. Following fabrication, low-alloy, high-tensile steel parts
shall be prepared for painting in conformance with ASTM-D-2200 and immediately
thereafter shall be painted with one coat of a PATH approved primer plus one coat of
PATH approved sealer gray paint to prevent rusting.

Enclosure Interior. Equipment enclosure interiors shall be primed and single-coated with
PATH approved white insulating varnish or shall be single-coated with insulating varnish
and finish-coated with PATH approved white enamel.

Fire Retardation. Only paints that conform to the fire retardation requirements of ASTM
D-1360 shall be used.

Application Methods.

Thorough and careful methods of application shall be used to provide a durable, fully
protective, as well as attractive coating for the Car. Painting shall be done in a suitable
building under special precautions to prevent dust or other foreign matter from collecting
on the freshly painted surfaces. The temperature of the paint shop shall be not less than
60°F (16°C) during the progress of the work.

Rust Protection and Preparation of Joints.

Parts of the Car manufactured elsewhere than at the Contractor’s plant shall be
thoroughly cleaned of rust, scale, grease and other foreign matter at the place of
manufacture and painted with one coat of approved primer as protection during transit, or
prior to assembly on the vehicle. This does not apply to steel mill and foundry products
in general or to non-ferrous metal parts. Immediately prior to assembling, all parts or
surfaces brought permanently in contact (except roof joints) shall be thoroughly cleaned
and given a heavy coating of approved waterproofing compound. This coat shall not be
allowed to become dry before riveting or bolting, and all surplus compound squeezed out
shall be wiped off.

The joints between aluminum and steel shall receive a heavy priming coat of approved
zinc chromate paint. Joint surfaces between roof sheets shall be thoroughly coated with
approved elastic sealing compound. The contact surfaces of spot welded connections
shall be thoroughly coated with an approved spot weld sealer.

Surface Treatment and Paint Application - All surfaces shall be cleaned of dirt, rust,
grease, oil and surplus joint compound. Special attention shall be given to removing all
traces of foreign matter, including the cleaning medium, immediately before priming.
Trucks shall be cleaned, but not sandblasted, before painting.
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Surfaces that become covered at assembly and are afterwards concealed or inaccessible,
shall be cleaned as specified in the preceding paragraph, and painted with two coats of an
approved preservative paint.

Immediately after cleaning, exposed surfaces of the vehicle shall be primed with the first
coat of approved priming paint. Priming coats are to be carefully applied and thoroughly
worked around bolts, rivet heads, laps, joints and all irregular surfaces. Approved
metallic primers shall be applied as received from the manufacturer. No surfaces on
which oxidation has started shall be primed. Such surfaces shall again be cleaned before
priming.

Each coat of primer and paint shall be applied and ample time shall be allowed to elapse
for drying in accordance with the manufacturer’s recommendation before applying the
succeeding coat. If any coat of paint does not cover, an additional coat shall be applied.
The use of thinners, as to both quantity and quality, must have the approval of the
manufacturer of the paint in which they are to be used. All coats of paint subsequent to
primers shall be brushed or sprayed. Paint shall be applied as follows, or as directed by
the Project Manager:

Carbody and battery enclosure exterior: Two coats of approved primer and two
coats of approved safety aliphatic urethane or approved equivalent

Equipment under floor: One coat of primer and one coat of black aliphatic
urethane or approved equivalent

Grab handles and steps: Two coats of approved primer and two coats of approved
black or yellow paint to contrast with the background

Trucks: One coat of approved metal primer and two coats of aliphatic urethane
black paint. The first coat shall be a lighter shade than the second. Wheels and
axles shall not be painted

Battery Enclosure Interior: Two coats of approved primer and two coats of
approved battery electrolyte resistant paint

All paint systems shall be lead free

Miscellaneous forgings under the car shall be given one coat of a PATH approved
primer and one coat of PATH approved black paint

The exterior surfaces of control equipment, if any, after its installation under the car, shall
be given one coat of PATH approved black insulating varnish. One coat of primer and
one coat of black paint shall be applied to exposed galvanized iron.

Emergency brake valve cord handle shall be painted a PATH approved red color. A red
marker shall indicate the normal position of the emergency brake valve handle.

Wireways shall be color code painted as follows:

High Voltage - red; (3100 volts)
Low Voltage - yellow; (<100 volts)
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The following items of equipment shall be coated with high visibility yellow paint or
similar:

Supply reservoir cutout cock;

Main reservoir cutout cock at feed valve;

Drain cock on operating unit filler;

Test horn cutout cocks.

The following items shall be painted as indicated:
Brake cylinder cutout (BCO) cock;
handle inside car — red;
underframe level - red;

Trip cock arm - white.

Exposed Areas. Areas exposed to corrosive fluids or cleaning solutions listed in Section
6.10 shall be protected with coatings resistant to those fluids.

Safety Devices — All safety devices as required per Section 11.2.9.1 shall be painted red.
Lettering and Numbering

All lettering and numbering shall be standard medium type face lower case except for the
first letter of the first word of the sentence, which shall be in upper case, all of approved
colors. All lettering shall be applied with an approved process.

The Track Inspection Vehicle shall be provided with a number or name, assigned and
approved by the Project Manager, affixed at four (4) locations per car on the exterior of
the Track Inspection Vehicle. The color of the numbers or letters shall be white and the
background black.

Truck serial numbers shall be applied to both sides of each truck at the center of side
frame in figures % inch (19 mm) high, with the bottom of the figures ¥ inch (6.4 mm)
from the tangent point of the bottom of the member, and shall be distinctly stamped into
the frame with steel numbers.

PATH Ownership Plates: A small stainless steel ownership plate shall be attached to the
body side sill, right side, “A” side, No. 2 end of each car the Track Inspection Vehicle
over the center of the bolster; and to each truck at the corner toward the center of the
Track Inspection Vehicle, left side.

The following equipment shall be stenciled with high visibility white paint:
MR in four-inch (102 mm) letters on both sides of the main reservoir,

IHR in four-inch (102 mm) letters on both sides of the independent horn reservoir.
Cutout cocks on reservoirs and drain cocks.
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3.2

3.2.1

3.2.2

3.2.3

3.24

SECTION 3
AIR BRAKE SYSTEM
General

The Track Inspection Vehicle shall be equipped with both service and emergency air
brake equipment. The air brake equipment shall be subject to the Project Manager’s
approval.

The braking performance of the air brake system shall meet the stopping distance
requirements as specified by PATH. The Track Inspection Vehicle shall be equipped
with composition brake shoes as approved by the Project Manager. The Track Inspection
Vehicle shall also be equipped with a parking brake. With the brake valve turned to
"OFF" at the operating end control station(s), the air brake system shall be designed so
that the Track Inspection Vehicle can be towed unpowered.

All electric terminals, studs and air connections on each part of the air brake apparatus
shall be clearly and permanently marked. All drawings of equipment shall indicate such
markings.

System Operation

Pressures: Brake pipe pressure shall not exceed 110 psi (758 kPa) unless approved by the
Project Manager. For compressor pressures see Section 3.3.2.

Fail Safe Provisions: When functioning properly, the braking system shall be completely
self-protected against overload and damage due to all possible combinations of speed, the
operator's actions, and prior state of propulsion controls. For friction brake fail safe
provisions see Section 3.2.7.

Propulsion - Emergency Brake Interlock: A deadman'’s feature to remove power and
initiate emergency braking pneumatically and electrically shall be incorporated into the
operator's propulsion control handle and shall be operative at all times when the system is
charged except when the brake handle is in the full service position. The design of the
deadman’s feature shall be submitted to the Project Manager for review and approval.

The air brake system shall cut off motive power when an emergency application of the air
brake is made. An emergency brake shall vent the pneumatic brake pipe.

Emergency Braking. At any time after the system is charged emergency braking shall be
initiated when the brake valve handle is placed in the emergency position, release of the
deadman’s feature, when the emergency brake valve or trip cock is actuated, or upon the
parting of the brake pipe or brake pipe hose or uncommanded uncoupling. The activation
of the emergency brake shall disconnect traction power and disengage the hydraulic
drive.
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The fully loaded Track Inspection Vehicle, when placed in emergency, on level, dry
tangent trac,k shall meet the stopping distance requirements by PATH,

All braking, including emergency, shall be friction only. An emergency brake shall be
obtainable during release or any stage of service application and shall be propagated
pneumatically. In order to ensure that emergency braking brings the Track Inspection
Vehicle to a full stop before emergency braking can be released, emergency braking shall
result in an irretrievable brake application that cannot be released for a time interval
(adjustable by replacement of a choke orifice between 15 and 35 seconds) initially set to
17 seconds following venting of the brake pipe. Afterwards brake pipe recharge time
shall not exceed 45 seconds for the Track Inspection Vehicle.

If the Track Inspection Vehicle cannot meet the required stopping distances for all
speeds, then the Contractor must modify the brake system to meet all stopping distance
requirements without detrimental effects on the wheels, or the Track Inspection Vehicle
will be subjected to automatic rejection.

Service Braking: The brake valve shall be self-lapping and shall provide for control of the
friction brakes. There shall be a full range of analog brake control between minimum
service and up to full service. Service and release operations shall use pneumatic
components primarily, and shall apply and release the service brakes.

The fully loaded Track Inspection Vehicle (maximum number of personnel, fluids, tools
and equipment) when placed in a full service brake, on level dry tangent track, shall meet
dead time and average peak deceleration rate shown in Table below:

FULL SERVICE BRAKING REQUIREMENTS

DEAD AVERAGE PEAK
INITIAL TIME DECELERATION
SPEED MAXIMUM  RATE (+/- 10 %)

MPH (KM/H)  SECONDS  MPH/S (KM/H/S)
10 (16.1) 1 2.9 (4.67)
20 (32.2) 1 2.7 (4.35)
30 (48.3) 1 2.65 (4.26)

40 (64.4) 1 2.6 (4.18)

The air brake system shall be sufficiently redundant and fail-safe so that no single failure
in any part of the air brake system will result in a reduction of the emergency brake rate
below 2 mph per second.

The brake system in the Track Inspection Vehicle shall be equal or similar to the one in
the Track Geometry Car. It shall have at least three (3) operating modes.

- With the Track Inspection Vehicle operating under its own power

- When the Track Inspection Vehicle is towed and braked using the locomotive brake
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3.2.6

3.2.7

3.2.8

3.3

3.3.1

3.3.1.1

system
- When the Track Inspection Vehicle is towed and its entire brake system is disabled

Jerk Limiting. During service breaking the rate of change of deceleration shall be 2.5
mph/sec/sec (1.1 m/s/s/s). Jerk rate shall remain within the specified limits for
deceleration during the time period commencing with the initial deceleration until 90 %
of the requested deceleration has been achieved. The specified jerk limit is not applicable
to emergency braking, or to the moment of stop in service braking. Failure of jerk rate
limiting shall not reduce the maximum available braking effort.

Friction Brake. Friction brake system controls shall be fail-safe to the extent that no
single failure or combination of common mode or common cause failures, which can be
anticipated by the Contractor shall result in less than 50 % emergency braking effort
being available with the specified Track Inspection Vehicle. Brake systems previously
used by PATH that have been proven in service are considered as having met this fail-
safe requirement. The friction brake system shall be controlled in conjunction with the
propulsion system and specified mutual lockouts. An Operating Unit at the control
station(s) on the Track Inspection Vehicle shall control friction brake effort.

Brake Cut Out (BCO) — Provisions shall be made on the brake system to release the air in
all brake cylinders. BCO levers shall be provided on both sides of each car of the Track
Inspection Vehicle for easy access by the crew.

Air Brake Equipment
Truck Mounted Equipment

Trip Cocks. Two self-resetting trip cocks per end on each car of the Track Inspection
Vehicle shall be furnished. D-1 WABCO part number 583164 trip cock or approved

equal located on the outer end of both trucks. Trip cock mounting bolts shall be SAE
Grade 5 with castle nut, cotter pin, lock washer and one hardened flat washer.

Trip cocks shall be mounted on the truck frame by means of connections, which shall
provide for trip cock height adjustment utilizing PATH's standard washboard type
mounting. The trip cocks shall be mounted with the trip arm located 1 */,", +0, -*/,"
(38.1mm, +0, -6.3 mm) above the rail. The trip lever shall be of a proper length and
shape and shall be located so that it will positively engage the track trip arm.

The trip cocks shall be connected to a three-way cock (diversion valve) in such a way that
only one of the two trips cocks at each end is connected to the brake pipe.

The trip cock shall be designed so that opening of the cock will vent the brake pipe
sufficiently to cause an emergency application of the air brake system.

The self-resetting trip cock valve shall remain open until brake pipe pressure is reduced
to a sufficiently low value to reliably initiate an emergency brake application and it shall
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3.3.1.2

3.3.1.3

3.3.14

3.3.15

3.3.1.6

3.3.1.7

33.1.7.1

not be necessary to manually reset the trip cock.

All working parts of the trip cocks shall be made of corrosion-resistant materials and
provisions shall be made for periodic lubrication.

Omitted

Brake Actuator - The brake actuator shall have automatic slack adjusters to compensate
for brake shoe and wheel wear. The brakes shall be designed to permit adjustments to
accommodate the allowable wheel and shoe wear of 3 */," (82.55 mm) on both wheels
and shoes.

The brake actuator shall be designed for long wear life with a minimum of maintenance.
It shall meet general strength requirements and withstand the combined loads induced
due to braking, plus the effects of pressurization with a margin of safety to accommodate
a pressure regulation malfunction.

Brake Shoes. Brake shoes shall be selected so that the Track Inspection Vehicle meets
PATH’s stopping distance requirements. The brake shoe and its assemblies shall be
designed for ease of maintenance.

Omitted.

Omitted.

Brake Levers, Rods, Hangers and Pins

Brake Levers, Rods & Hangers: Brake levers, rods and hangers shall be steel conforming
to requirements of Section 6.4 and shall be designed to the following requirements:

Brake rigging applied stresses are based on brake actuator pneumatic pressure of
140 psi (966 kPa) combined with normal parking brake forces. The applied
stresses shall not exceed 90 % of the elastic limit of the brake rigging material.

For brake parts of mild open-hearth steel having an elastic limit of 33,000 psi
(228 MPa) allowable stresses shall not exceed the following:

TENSION COMPRESSION SHEAR BEARING
PSI / MPa PSI / MPa PSI / MPa PSI / MPa
Rods 17,000/ 117 —emeees s e
Levers 23,000/ 159 23,000/ 159 10,000/ 69 10,000/ 69
Jaws 23,000/159  -mememeeeeee- 10,000/ 69 10,000/ 69
Pins  sememeemeeeee e 10,000/ 69 12,000/ 83
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3.3.1.7.2

3.3.1.8

3.3.18.1

3.3.1.8.2

3.3.2

3.3.2.1

Brake Pins: Brake pins shall conform to the requirements of ANSI 1049 or 1050 fine
grained, killed special bar quality steel. Brake pins of 0.67 inch (17.02 mm) diameter and
more shall be induction hardened to a minimum effective depth of 0.100 inch (2.5 mm)
and a minimum hardness of 60 Rockwell on the C scale, leaving the core soft and ductile
(Maximum of 30 Rockwell "C"). Brake pins of less than 0.67 inch (17.02 mm) diameter
shall be induction hardened to a minimum effective depth of 15 % of the pin diameter
and a minimum hardness of 55 Rockwell on the C scale, leaving the core soft and ductile
(maximum of 30 Rockwell "C"). Effective depth is defined as the distance measured
perpendicularly from the surface to a point below the surface where the hardness drops
below Rockwell 50.

The hardened area shall extend from not more than /4" (6 mm) under the heads to: the
ends of plain pins; within '/s" (3 mm) of the cotter hole, where applicable; and within /"
(3 mm) of threads on threaded pins.

Brake pin bodies shall be ground after hardening. They shall have a maximum finish of
32 micro-inch (0.81 micrometer). Pin body diameters, unless otherwise specified, shall
be held to a maximum tolerance of plus 0.000 minus 0.002 inch (plus 0.00 minus 0.05
mm). Pins shall be finished in a workmanlike manner to given dimensions with a
clearance of /g4 inch (0.4 mm) in the hangers and truck frame.

Pin heads and retaining pin holes shall not be hardened. The sides and tops of heads may
remain rough forged. If pins are turned centering holes in the end and head,
approximately '/s" (3 mm) deep, will be permitted. All pins shall be legibly and
permanently marked on head end by metal stamp with part number and manufacturer's
identification, and shall be retained by an PATH approved method.

Threads shall not be hardened. Threads shall be National Standard having a Class 3 fit
and may be formed either by a milling operation, thread rolling machine or grinding.

Truck Mounted Brake Equipment Loading. The brake system shall be designed to meet
the general strength requirements in Section 2.2.

The braking performance requirements and the parking brake force are in Section 3.2.
The effects of worst-case temperatures in terms of forces, thermal stresses and
component life shall be included in the affected component analysis.

The entire brake system shall be designed to withstand pressurization to one and one-half
times the main reservoir safety valve pressure (see Section 3.3.2.1.4).

Car-Mounted Equipment
Air Compressor. The compressor(s) shall produce the total required compressed air

capacity for operating the Track Inspection Vehicle brakes, horn, and any pneumatic
controls or accessories.
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3.3.2.1.2

3.3.2.1.3

33214

3.3.2.15

Two (2) compressors shall be installed on the Track Inspection Vehicle one as the
priminary the other as a backup. Each air compressor unit shall contain: a heavy-duty
compressor, cooling system, safety valve, automatic drain valve with heater, dryer,
governor, intake filter, and other required accessories. If one compressor fails, the other
shall produce the total required compressed air capacity for operating the Track
Inspection Vehicle’s air systems. The Contractor shall provide necessary calculations to
substantiate the chosen design. It is recommended that the capacity shall not be less than
24 CFM per unit.

The compressor(s) shall be automatically controlled by a governor to hold the main
reservoir pressure to the Contractor’s specified pressures. The compressor(s) shall be
automatically controlled on a per set basis to provide optimal operation of each
compressor. The design shall provide for operation of compressor sets to share the load,
and shall provide for alternating sequential operation of each compressor set when
required. Output pressure control shall be readily adjustable and positive in action.
Positive action of the compressor control shall not be influenced by a slow rate of
depletion of the main reservoir pressure.

An approved safety valve shall be provided by the Contractor

Automatic Drain Valve. An automatic drain valve shall be applied directly to the air
dryer sump. An automatic drain valve that is in satisfactory use at PATH shall be
provided. The automatic drain valve shall be actuated by a device to guarantee the
periodic openings of the valve with the compressors running continuously. A switch
shall be provided in a weather tight enclosure for turning the drain valve heater off during
the summer.

Before leaving the manufacturer's plant, all automatic drain valves shall withstand an air
pressure test of 160 psi (1,103 kPa) minimum, and shall operate satisfactorily under all
conditions.

Drain Valve Heater: A thermostatically controlled heater sized for the worst-case
conditions shall be installed in each compressor drain valve.

Intake Filter: The compressor intake filter shall be at least a 10 microns disposable
element type of adequate size to permit the passage of the air required for the maximum
capacity of the compressor. Filter element replacement under normal maintenance
requirements shall be 10,000 miles (16,090 km) or one-year operation, whichever occurs
first. The Project Manager may approve an alternate filter design.

Subsystem Pressure: Maximum pressure in the pneumatic system shall be specified. The
system shall be protected by a main reservoir safety valve.

Discharge Temperature: The air discharge temperature of the compressor unit shall be
within nine degrees plus or minus one degree Fahrenheit (five degrees plus or minus 9
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3.3.2.2

3.3.23

3.3.24

3.3.24.1

degrees Centigrade) of inlet ambient temperature with the compressor running
continuously under full load for one hour. The cooling coil shall be designed for parallel
air flow to prevent air flow reduction caused by ice blockage.

Vibration: All parts of each compressor shall be designed to produce a reasonably
noiseless and vibration free performance at the nominal voltage. The compressor units
shall be mounted to the car in such a manner as to prevent vibrations from being
transmitted to the car structure.

Air Dryer: A regenerating-type air dryer shall provide a minimum of 15°F (8°C) of dew-
point depression throughout the desiccant's useful life, which shall be a minimum of one
year. The dew-point depression shall be maintained after one hour of operation under the
most severe ambient conditions specified in Section 1.14.3. Dryer inspection shall be
required not more frequently than every 10,000 miles (16,090 km). Replacement
desiccant for dryers shall be available in bulk from multiple sources. The replacement of
desiccants shall require only minimal disassembly, preferably unscrewing and screwing
on the desiccant. The air leakage of the dryer, if any, shall be included in the allowable
system leakage specified in Section 13.3.2.

Brake Valve: The brake valve shall have the following positions: RELEASE,
RUNNING, FULL SERVICE and EMERGENCY.

Release and running positions of the brake valve shall produce release of the brake
system. When the brake valve is in the release or running position fluctuations of air
pressure in the brake pipe shall not cause the brakes to creep.

Full service position shall produce maximum service application. These shall be a full
range of control between the minimum service and up to full service cut off pressure with
full service position providing full brake pressure on the Track Inspection Vehicle.

A distinct handle position beyond full service shall produce an emergency brake
application by rapid venting of the brake pipe. An emergency pneumatic application
shall ensure positive interruption of propulsion and shall cause positive application of
pneumatic emergency braking.

Horn - The Track Inspection Vehicle shall be equipped with two roof-mounted horns, one
on each end, facing opposite sides. The horns shall be operable from both operating
ends. The horns shall have a minimum output of 97 dBA at a distance of 100" (30.5 m)
from the end of the Track Inspection Vehicle on surface or elevated track.

If the horn is air operated, the consumption of the horn shall not exceed 20 cubic feet per
minute (0.566 cubic meters per minute). A cutout cock shall be provided in the air
supply line to each horn. If the Track Inspection Vehicle is placed in emergency, the air-
operated horns shall remain operable and functional with air supplied from a dedicated
air reservoir.
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3.3.2.6

3.3.2.7

3.3.2.8

3.3.2.9

3.3.2.10

3.3.2.10.1

3.3.2.10.2

Air Pressure Indicators: Pressure indicators shall be furnished at each operator's position.
Indicators shall display brake pipe, brake cylinder, main reservoir and equalizing
reservoir/straight air pressures. The Project Manager will finalize needle assignments on
each gage if it is necessary.

Air Brake Pipe & Test Fittings: Test connections shall be installed in the cab near the
operator's position. These connections shall enable attachment of air pressure indicators
for measurement of brake cylinder pressure, brake pipe pressure, and straight air pipe
pressure. Test connections shall be ARO Corporation's 210-style coupler or approved
equivalent. A rotary cutout cock of approved design shall be provided for each
connection to prevent leakage.

Hand brake indicators: Two LED lights (LED) shall illuminate on each operator position
when the handbrake is applied: one yellow LED to indicate minimum hand brake
activation and the second LED to indicate maximum hand brake activation.

Reservoirs: The Track Inspection Vehicle shall have one or more main and supply
reservoir(s). The main reservoir shall be protected by a suitable check valve against loss
of air in the event of air hose rupture or other failure between the compressors and the
main reservoir. The main reservoir shall be provided with a manual drain valve.
Reservoirs shall be low alloy steel with flange fittings. Reservoirs shall be painted with a
primer and approved topcoat urethane paint system for the exterior and interior surfaces.
Reservoirs shall comply with ASTM section V111 Division 1 code tanks as the preferred
tanks for Maintenance of Way equipment. A manufacturer’s certificate for the tanks
must be supplied.

Pneumatic Capacity: When operated as a single unit, in the event of a compressor failure,
the system shall be able, with the air available from the main and supply reservoirs, to
make five (5) consecutive full-service braking applications and releases without initiating
an emergency application due to low air. It shall be assumed that a compressor failure
occurs when the main air reservoir is at the cut-in pressure setting of the air compressor
governor.

Air Hose: All flexible connections on the Car and the trucks, including those at the brake
cylinders shall be made with approved hose combinations.

Air Brake Pipe & Pipe Fittings

All piping and fittings shall be arranged to ensure moisture drainage into reservoirs
installed at the lowest points in the system. Each reservoir shall be fitted with a manual
drain. A minimum of two (2) drain valves shall be provided to completely drain the air
system.

Test fittings on the Track Inspection Vehicle shall be furnished for measuring pressures
in the brake pipe, brake cylinder and straight air pipe and in various other pneumatic lines
and pipe brackets. These test fittings shall permit quick connection of gauges or
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3.3.2.10.3

3.3.2.10.4

3.3.2.11

3.3.2.12

3.4

34.1

3.4.2

3.4.3

transducers for testing and troubleshooting.

Piping shall be used throughout below the deck except where hoses are required for
flexible connections between moving parts. Air piping below deck shall be Schedule 80
black pipe or other approved finish open hearth, extra heavy, welded steel pipe
conforming to ASTM Specification A-53 and provided with an approved rust
preventative finish. The Project Manager may approve alternate piping materials.

Carbody airlines above deck shall be the same used in 3.3.2.10.3.

Parking Brake: A spring applied, pneumatically released parking brake shall be applied to
both trucks. The parking brake shall transmit force to the parking connections on the
brake actuator. The parking brake shall incorporate a self-contained, readily accessible
self-resetting manual override feature. The manual override feature shall be arranged
such that the receipt of a normal pneumatic brake release signal shall permanently cancel
any manual release then in force. Brake chambers shall be fitted with spring applied/air
released parking brakes. Caging bolts are to be used to manually release the brakes in the
absence of air.

The parking brake shall apply when the brake pipe pressure is exhausted and the brake
cylinder pressure is below an approved value. The parking brake shall release when the
brake cylinder pressure is above the foregoing approved value.

The parking brake rigging shall be rattle-free. The swivel of the truck on curves shall not
cause the parking brake to be applied.

The parking brake system, with all parking brakes applied, shall hold the Track
Inspection Vehicle, the maximum load including all fluids full, all equipment on-board
and with the maximum number of personnel on-board on a 5% % grade indefinitely with
a safety factor of 2.

Cutout Cocks: Cutout cocks shall be provided for all pneumatic components and
subsystems as necessary for maintenance, troubleshooting, and failure recovery. All
handles shall be arranged so that in the open position they shall be parallel to the air flow
and in the closed position, crosswise of the air flow.

Friction Subsystem Service Braking Requirements

Ambient Conditions: All portions of the brake system shall be suitable for operation in
ambient conditions specified in Section 1.14.3.

Reliability: The brake system, including mechanical linkages, shall be designed for
reliable operation without failure.

Painting: Exterior surfaces of all components shall be thoroughly cleaned of rust, scale
and other foreign matter and while in a clean condition shall be painted at the place of
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3.45

3.4.6

3.4.7

3.4.8

3.4.9

manufacture with an approved rust-resisting paint. Paints, coatings and colors shall
conform to Section 2.11.

Air Leakage Rate: Allowable air leakage for the Car shall not exceed 5 psi (34.4 kPa) in
10 minutes following a five minute settlement period from the point at which the
subsystem had been charged to 140 psi (965 kPa) and the air compressors have been shut
off.

Mounting & Interchangeability: All parts of the air brake system shall be mounted in
close proximity to minimize piping and arranged so that it will not be necessary to
remove piping, conduits, or a complete assembly for replacement, repairs, lubrication or
inspection. All corresponding parts of the air brake apparatus shall be interchangeable.

Brake Arrangement Clearances: The brake arrangement and piping will be subjected to
clearance limitations, specified in Sections 1.14 and 2.3.

Apparatus Supports: The brake apparatus shall be safely hung and supported per Section
2.2.6.

Valves, Valve Seats & Fittings: These parts shall be of the type, size and design, in
satisfactory service on PATH, and shall be standard air brake parts. All drain cocks shall
be installed to open by a pull toward the nearest side of the vehicle.

Lubricants: Lubricants shall be selected from Section 6.11.
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41.1

4.1.2

413

4.1.4

SECTION 4
COUPLER EQUIPMENT
General

Each end of the Track Inspection Vehicle shall be equipped with an approved coupler see
section 2.1.8, arrangement furnished new and capable of negotiating minimum curves as
specified herein when coupled to a flat car, locomotive, crane car, hopper car or any other
PATH work equipment and passenger Car now in use on PATH system.

The Track Inspection Vehicle shall be able to negotiate the fixed facilities of the PATH
system considering coupler and coupler adapter when the Car is coupled with any of the
car types mentioned above.

If two cars are used, a linkage bar capable of keeping the two car units connected under
any conditions at all speeds and complying with all PATH’s specifications shall connect
the two-car units of the Track Inspection Vehicle. This arrangement shall be capable of
negotiating PATH’s minimum radius curves as specified herein.

Coupler

Both ends of the Track Inspection Vehicle shall be provided with a PATH type approved
type coupler head, see section 2.1.8.

An approved, uncoupling mechanism operable from either side of the Track Inspection
Vehicle when standing on the wayside shall be provided for each coupler.

Coupler Carrier Support. The Coupler Carrier Support shall consist of a wear plate with
a radial front edge, ample top surface area, and made of rolled manganese steel.

If two cars are used, a linkage bar capable of keeping the two Cars together and
complying with all PATH’s specifications shall unite the two-car units of the Track
Inspection Vehicle. The Linkage bar and supports shall be designed and constructed to
permit the two connected Cars to negotiate all horizontal and vertical curves specified for
the worst case conditions. Under no conditions shall the linkage bar interfere with truck
parts, wheels, cables or other equipment

The coupler to be used shall be the Ohio Brass Form 8501 hook type as manufactured by
Wabco Transit Division

The coupler carrier and its connection to the body structure shall be designed to resist a
vertical thrust (both directions) from the coupled shank of 100,000 pounds for any
horizontal position of the coupler without exceeding the yield points of the materials
used.

One (1) heavy duty pintle hook shall be provided at each end of the Car. The pintle hook
shall be approximately 15" + or - 1/2", from the top of rail to centerline of tow eye as
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4.2

421

4211

4212

4213

4214

measured with new wheels.

One (1) Tow Bar six (6) feet in length and of a strength equal to 150% of the Draw Bar
force required by the maximum load coupled to the UTV shall be provided and stowed in
an accessible area of the Car.

Performance Requirements.
Operation

Curving - The coupler and carrier support shall be designed and constructed to permit the
coupled Cars to negotiate all horizontal and vertical curves specified for the worst case
conditions, including maximum mismatch between Cars, such as spring deflection, wheel
wear and track irregularities. Under no conditions shall the coupler interfere with truck
parts, wheels, cables or other equipment.

Gathering Range - The operation of the mechanical coupler shall be completely
automatic within a gathering range of such proportions that approaching couplers will
couple when the vertical distance between the center lines of couplers does not exceed 3"
(76 mm); or the horizontal distance between the center lines of the couplers does not
exceed 3 */g" (86 mm). The coupler configuration shall provide the maximum practical
gathering range when both vertical and horizontal misalignments exist in combination
with the limits stated above. Layouts and calculations verifying that the coupler meets
these requirements shall be submitted to the Project Manager for approval.

Lateral Force - When uncoupled, the coupler assemblies shall move laterally when a
force not to exceed 200 pounds (889.6 N) is applied to the face of the coupler head.

Emergency Operations - The coupler shall be designed to provide satisfactory service in
emergency operations in order to move a fully loaded Track Inspection Vehicle under the
most unfavorable conditions. The Track Inspection Vehicle must be able to tow another
Track Inspection Vehicle at 10 mph (16 km/h) on a 3% % grade.

The Linkage bar between the car units shall be designed to be removed only in
emergency circumstances.
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Strength Requirements

The various components of the coupler structure shall withstand the following static loads

without yielding or buckling:

Coupler Loading

Component Draft Buff

Ibs. KN Ibs. KN
Coupler Housing 200,000 890 200,000 890
Anchor Assembly and 300,000 1,330 300,000 1,330
Attachment to the Track
Inspection Vehicle
Coupler Pin 300,000 1,330 300,000 1,330

For any horizontal position of the coupler, the coupler, its carrier and the car structure
shall withstand, without yielding, a vertical load (both directions) of 50,000 pounds
(222.4 kN) applied at the coupler face.

Linkage Assembly Loading

Attachment to the Track
Inspection Vehicle

Component Draft Buff

Ibs. KN Ibs. KN
Linkage Assembly and Pin | 300,000 1,330 300,000 1,330
Anchor Assembly and 400,000 1,780 400,000 1,780

For any horizontal position of the linkage, linkage components, its carrier and the car
structure shall withstand, without yielding, a load (pushing/pulling) of 100,000 pounds
(445 kN) applied at the linkage end.

A finite element analysis is to be conducted to confirm stress levels and submitted to the

Project Manager.

Mechanical Detail

For the coupler pocket, drainage shall be provided for rain and car wash water.

Uncoupling levers shall be provided in the coupler to permit manual uncoupling from
track level. Uncoupling shall be possible from either side of the Track Inspection

Vehicle without personnel going between Cars. The force required for uncoupling shall
not exceed 30 pounds (133 N) applied at the center of the handgrip surface.

Pin Removal
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Accessibility shall be provided for the removal of the coupler pin/linkage pin either in the
field or in maintenance shops.

Wearing Surfaces
All wearing surfaces shall have ample surface area and the material shall be rolled
manganese steel.

Mating Surfaces
All surfaces mating to Carbody attachments shall be machined where required.

Coupler material, unless otherwise specified, shall conform to the requirements of AAR
Specification M-20Il Grade C, or ASTM 572, Grade 50 as appropriate.

Anchorage

An anchorage assembly shall be provided for the attachment of the coupler/linkage
assembly to the car underframe. The anchorage shall be high strength steel and shall
comply with the strength requirements of Section 4.3.

If a casting is used, the steel shall conform to the requirements of ASTM A-145
grade 90-60, with additional requirements specified in Section 6.4.2.3. If a weldment is
used, the steel shall conform to ASTM 572 Grade 50.

The anchorage assembly shall be secured to the underframe of the Track Inspection
Vehicle
with bolts made of ASTM A-490 or ASTM A-325.

Coupler Carrier

The carrier shall be designed to allow a sufficient range of movement in the transverse
direction to enable the coupler head to move in a horizontal plane to the extent required
to negotiate curves.

SECTION 5
PROPULSION EQUIPMENT
General

The Track Inspection Vehicle shall be self-propelled and shall include a main diesel
engine or engines with a hydraulic transmission to provide tractive power to each of the
axles of the two power trucks. The engine or engines shall be located in the Power Car
Unit and it shall be possible to operate the Track Inspection Vehicle from either end. The
propulsion control system shall be electrically interlocked to prevent simultaneous
operation from both operating ends. If two main engines are used to power the Track
Inspection Vehicle, these engines shall be capable of working in tandem as well as
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independently and each engine shall have all the necessary equipment to work according
to manufacture specifications and efficiency.

Train Operating Conditions
The Track Inspection Vehicle shall operate under the following traveling conditions:

When the Track Measuring Systems are not in operation, the Track Inspection Vehicle
shall be capable of traveling from 0 — 60 mph (0 — 96.5 km/h). On PATH’s tracks, the
Track Inspection Vehicle shall travel, with the inspections systems in operation, at speeds
equal to or below to 40 mph.

From a stand still on level track, a fully loaded Track Inspection Vehicle shall be capable
of accelerating at 1.0 mph/sec or better.

On a 3 % grade, the Track Inspection Vehicle shall be capable of an acceleration of 1.0
mph/sec (1.609 km/h/s) or better.

Track Inspection Vehicle. The Track Inspection Vehicle must be capable of negotiating
and maintaining a minimum of 10 mph or better on a 5 %% grade.

If two main engines are installed, the Track Inspections Car shall be capable of
negotiating a 3 %2 % grade with either one of the two engines.

Diesel Engines

The Power Car Unit of the Track Inspection Vehicle shall house a heavy duty diesel
engine or engines equipped with all necessary equipment, such as a radiator for cooling,
fuel and oil pumps, filters and an emergency engine shut-off. The engine or engines must
be new and of the latest model, and certified to meet the applicable EPA regulations
given in CFR 1039 “Control of Emissions for New and In-Use non-road Compression-
Ignition Engines.” Quick and convenient access shall be afforded for engine checklist
items, such as oil dipsticks, coolant level, fan drive and battery charger drive belts.

A radiator shall be provided for the engine to cool the pressurized engine jacket coolant
system. A fan shall cool the radiator. A petcock shall be provided in a suitable location
for draining the radiator. The radiator cap shall be located for quick and convenient
checking of the coolant level and shall be chain-secured to the radiator.

A diesel power unit shall provide power to drive the Track Inspection Vehicle. The
gearbox, transmission, torque converter and other drive components shall be connected
directly to the output shaft of the diesel engine or engines. The control shall provide an
acceleration rate of 2.5 mph/sec

One or more diesel units shall provide the power to drive electrical generating equipment.
The equipment, consisting of generators and/or alternators, shall be connected directly to
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the output shaft of the diesel engine. The electrical generating equipment shall provide
power to charge the batteries and other low voltage auxiliaries and to supply power at
standard commercial voltages and frequency for the lighting, heating, measuring systems
and other devices.

An emergency electrical compressor unit (125V) shall provide air pressure to the main
tanks in case of main compressor unit failure. This emergency electrical compressor
shall be able to get electricity from the main generator or emergency generator or external
power.

The engines shall have an automatic shutdown feature to protect the engine from damage
in the event of overheating, overspeed and/or loss of lubricating oil pressure. A manual
override shall be provided so that the Track Inspection Vehicle can be towed from the
mainline track in case of shutdown.

The engines shall be equipped with a paper type air filter suitably sized for operation in a
dust-laden environment. The air filter element shall be designed for maximum protection
against the entrance of dust, including steel dust, dirt, and moisture normally encountered
in subway operations. The air filter element shall be sized for a 6-month replacement
cycle for the worst case of PATH’s system conditions.

The engine shall have a pressure lubricating system with a full flow filter for reserve and
a by-pass valve. The by-pass valve shall operate to permit flow when the oil is cold or if
the full flow filter becomes clogged to ensure a constant flow of oil to the engine.

All components of the power unit that may be damaged by vibration or that may induce
damaging vibration to the system shall be equipped with suitable vibration isolators and
shall be connected to other components by means of suitable flexible connectors. The
lengths of flexible connections shall be minimized.

All filters shall be readily accessible for replacement.

SAE standards shall apply to fuel and oil line fittings, throttle connections and engine
mounting.

The Contractor shall furnish drain hoses with a lockable shut-off for radiator, engine oil
and hydraulic system. The hoses shall be suitably routed to the outside of the Track
Inspection Vehicle and protected from damage.

Exhaust, Air Contaminants and Noise

The engine’s exhaust shall meet the latest EPA requirements for Tier 4 Engines. The
engine’s exhaust system shall cause no adverse pressure or temperature rise to the engine
or any other part of the engine enclosure. The system shall be designed so that the
manufacturer’s maximum allowable exhaust backpressure requirements are not exceeded.
The exhaust shall not be routed to discharge under the Track Inspection Vehicle. At the
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exhaust diffuser (exhaust conditioner), fan driven air shall be mixed with the engine
exhaust, which shall be discharged to the atmosphere.

Noise. The Track Inspection Vehicle shall meet OSHA regulations CFR 1910.95 for
occupational noise requirements. The system shall be designed so that the manufacturer's
maximum allowable exhaust back pressure requirements are not exceeded. The noise
level within the cab interior must be as low as possible, and is not to exceed 78 dBA.

Fuel Tank

The fuel tank shall have a minimum capacity to permit at least 10 hours of uninterrupted
track inspection operation. The tank shall be epoxy coated over its interior and shall be
corrosion and fuel resistant. If the tank does not include an epoxy coating, then the tank
must be warranted against corrosion for the life of the Track Inspection Vehicle. The
tank shall be designed in such a way that it can be filled with fuel from sources other than
the fuel pump in case of need.

The primary fuel filter shall be located at the fuel tank. The tank shall be outfitted with a
drain valve and clean-out ports to facilitate removal of dirt and sludge and shall be
vented. Each tank shall be designed to reduce fluid motion or imbalance when the Track
Inspection Vehicle is traveling at rated speed, accelerating or decelerating. Fuel baffle
plates, if required for reduction of fluid motion in the fuel tank, shall not obstruct removal
of dirt and sludge. The tank shall be located to minimize fire hazard from spilling,
overflow and draining of fuel.

The Contractor shall ensure that the fuel tank is within the clearance diagram for the
worst-case conditions, including deflection of the spring suspension with the tank
positioned above the top of the third rail protection board. The tank shall be protected
from contact with the third rail or its appurtenances in the event of derailment.

The tank shall contain a filler opening with a minimum internal diameter of 1 %" (44.4
mm), a strainer, a chain-secured or hinged filler cap and a flash arrester as manufactured
by Protectoseal Co. or approved equal. The filler neck shall be located and oriented to
prevent the fuel nozzle or fuel can from contacting electrical components during
refueling.

Each tank shall include a sight-glass type gage visible from the side of the Track
Inspection Vehicle. A gage shall also be installed on the operator’s console inside of
both operating ends.

Starting Equipment
The engine starter shall be mounted on the diesel power unit. The starting equipment

shall be operated from the control consoles and shall include a suitable interlock so that
the starting button is inoperative from both operating ends when the engine is running.
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For emergency starting, two approved 2-point receptacles shall be mounted, one on each
side of the Track Inspection Vehicle, permanently connected to the battery/batteries and
connected so that this receptacle may be used to start the diesel engine from an outside
source with a jumper. Receptacles and permanent wiring shall be rated with a safety
factor to carry the worst case starting current and current required for auxiliary loading.

Battery and/or Battery Enclosure
The proposed battery/batteries shall be submitted for PATH review and approval.

The battery/batteries shall be capable of supplying power for engine starting and for
auxiliary power, including for lighting required by the Track Inspection Vehicle.

The battery/batteries shall have sufficient capacity for a minimum of six consecutive
engine starting attempt of 30 seconds discharge followed by a 60-second open circuit
period at ambient temperature. A battery disconnect switch shall be mounted at a
location approved by the Project Manager.

All intercell connectors shall be corrosion resistant with low joint resistance and shall
have ample current carrying capacity as recommended by the battery manufacturer.

The battery enclosure box shall be made of an approved steel construction material and
designed to accommodate batteries of at least two different approved manufacturers. The
cells shall be cushioned against the worst-case vibration encountered during track
inspection operation.

Compartments shall be well ventilated to vent off explosive gas mixtures. Drains shall be
provided at the bottom of the box and tray so that electrolyte leakage and wash water will
drain clear of other Track Inspection Vehicle parts. Electrolyte-resistant covers shall be
provided to permit quick and convenient inspection and maintenance. A voltmeter shall
be provided on the instrument panels (both operating ends).

Alternator

A battery-charging alternator equipped with a rectifier and regulator shall be furnished
and installed. It shall be capable of fully charging the battery/batteries, when at 50 %
discharge, in four hours and while also supplying full auxiliary power.

The alternator shall have suitable voltage regulation to provide direct current at constant
battery charging potential to the battery/batteries and the auxiliaries over the full
operating range of engine speed. Should two or more alternators be furnished, a means
shall be provided to prevent harmful interaction between the outputs of their regulators.

Hydraulic System
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The hydraulic system, if required, shall be designed to provide power for transport
operation. The Track Inspection Vehicle shall be equipped with suitable hydraulic
pumps. The hydraulic system shall be dual filtered and shall operate at a pressure
sufficient to operate the equipment. The Track Inspection Vehicle shall be equipped with
a hydraulic tank of adequate capacity.

The hydraulic system shall be equipped with a fluid level gage suitably protected from
damage and vandalism. Appropriate pressure test fittings to measure various sections of
the hydraulic system shall be located inside the operating ends. An indicator, readily
visible to the operator, shall provide positive indication of the condition of the hydraulic
return filter.

A shut-off valve with provisions for a lock shall be installed on all lines exiting the
hydraulic tank.

The hydraulic fluid shall be environmentally safe.

All information on the proposed hydraulic system shall be sent to the Project Manager for
review.
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SECTION 6

MISCELLANEOUS MATERIALS
General

This section specifies the requirements for workmanship, processes, and materials to be
applied in the design and construction of the Track Inspection Vehicle. These
requirements shall serve as basic guidelines for all equipment. For standard or catalog
equipment installed as a unit, except safety or load carrying equipment, these
requirements shall serve as procurement guidelines only.

The quality of material used on this Contract shall be of the highest standard conforming
to the best practice, and as per the Contractor's past experience, and shall meet the
physical and chemical requirements of the latest release of the designated ANSI, SAE,
ASTM, AAR, OSHA, EPA or other applicable specifications. Any new issues or
revisions to these specifications subsequent to award that have a significant impact on the
Contract, such as price, weight and delivery, shall be negotiated under the Extra Work
provision of the Contract. All consumable parts shall be U.S. standard, unless otherwise
approved by the Project Manager.

The Contractor shall be responsible for the inspection and quality of all materials.
However, PATH reserves the right of inspection. Therefore, all materials shall be subject
to thorough inspection and to physical and chemical tests by the Contractor at his
expense. Tests may be conducted at the mills, the car builder's plant, the supplier's plant
or PATH's shops or laboratories, whichever is deemed appropriate by the Project
Manager. Non-conforming material shall be rejected on the basis of such inspection or
tests.

Electrical Wiring

This section details wiring performance and physical requirements for the Track
Inspection Vehicle systems, its subsystems and for all components. All wire and cable
installation shall be executed in accordance with rules and regulations of the National
Board of Fire Underwriters.

Wiring Layout. All wiring shall be standard harnesses, if required, and shall be installed
with identical arrangement and location in each Track Inspection Vehicle.

Conductors. Conductors #12 AWG and smaller shall be soft, annealed nickel-plated
copper constructed in accordance with MIL-W-22759/6B. Conductors #10 AWG and
larger shall be soft, annealed tinned copper in accordance with ASTM B-33. Minimum
stranding shall conform to ASTM B-172 Class K for AWG-8 and larger, to ASTM B-
174 Class K for AWG-10 to AWG-16, and to Class L or 19 strand for size AWG-18 and
smaller.

Ratings
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Conductor Size. The selection of wire sizes shall be based on the current carrying
capacity, voltage drop, mechanical strength, temperature and flexibility requirements in
accordance with applicable AAR, IPCEA, ASTM, NEC and/or MIL Specifications.
Maximum wire ampacities shall conform to the National Electric Code Table 310-16 for
wires with an insulation rating of 194°F (90°C) and to Table 310-18 for wires with an
insulation rating of 230°F to 482°F (110°C to 250°C) for 1-3 conductors. Where more
than three conductors are routed in a raceway or conduit, the ampacities shall be derated
as detailed by NEC. Note 8 of Tables 310-16 through 310-19.

In no case shall wires smaller than the following sizes be used:

Wire that is pulled through conduits or wireways - No.12, or as approved by
the Project Manager for each application.

Wire on electronic units, cards, and card racks - No.22, or as approved by the
Project Manager; and all other wire, including that which is laid in, rather
than pulled through, wireways - No.18.

Insulation. High voltage circuits (greater than 100 volts) using irradiated cross-linked
polyolefin insulation shall use wire rated at 2000 VAC minimum. High voltage circuits
(greater than 100 volts) using TFE Teflon mineral filled insulation shall use wire rated at
1000 VAC minimum, constructed and tested in accordance with MIL-W-22759/10B.
Low voltage circuits (up to 100 Volts) using irradiated cross-linked polyolefin insulated
shall use wire rated at 600 VAC minimum. For low voltage circuits using abrasion
resistant mineral filled TFE Teflon, the wire shall be rated at 600 VAC minimum,
constructed and tested in accordance with MIL-W-22759/8B.

TEFLON TFE, mineral filled insulation shall be used on all sizes from AWG 12 to
AWG 22.

Wire sizes AWG 10 and larger shall be insulated with irradiated cross-linked polyolefin.

Exceptions: Wires connected to heater elements that contain irradiated cross-linked
polyolefin insulation are not allowed.

Multiconductor Cable. Multiconductor cable shall meet the above requirements for
single conductors. Outer jacket material shall be chemically cross-linked polyolefin,
except for the coupler cable, which shall have a jacket of low temperature (MIL-C-
13777) neoprene.

Shielding. Shielding, when required, shall be metal foil, tape shields, or braided using
AWG-38 minimum copper/tin-plated ASTM B-33 wire with minimum effective shield
coverage of 85 %.

Junction Boxes. Junction boxes shall be used, as required, for wire termination. Harness
connections to the boxes, as well as internal wiring to terminal boards, shall be as
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specified in Section 6.2.3. Exposed exterior junction boxes shall be weather tight.

Wire lIdentification. Each wire and cable shall have printed on the outer surface, the
manufacturer's identification, insulation identification, conductor size, and voltage rating.
For wire size 1/0 and larger, stranding shall be given in addition to the other parameters.

Each wire shall be permanently and legibly marked along its entire length. Blank spaces
between markings shall measure approximately 6" (152.4 mm). Wires shall be marked
with their alphanumeric circuit designations in accordance with PATH standards. A
circuit designation shall change only when it goes through an active or passive
component such as a relay coil or relay contact, fuse or circuit breaker, lamp, motor or
resistor. A circuit designation shall remain unchanged when it goes through a terminal
strip or junction box stud regardless of how many wires of that circuit are common to that
point. There shall be no duplication of wire codes in unrelated circuits throughout the
car. Where there is more than one of a particular assembly per car, each assembly shall
be wired identically to the other (s) and wire marking of harnesses shall be identical in
each assembly.

The Contractor may at his option provide the following, instead of the above
requirements:

All cables and wires shall be color-coded and marked on both ends with cable/wire
identification. The color-coding and cable/wiring shall be used as reference on all
documents, including drawings and Manuals.

Insulation to Ground. With all ground returns disconnected, resistance between all car
wiring combined and the Carbody shall be at least fifteen (15) mega-ohms for the high
voltage system and seven (7) mega-ohms for the low voltage system under all humidity
conditions. Resistance between any one circuit when isolated and the Carbody and all
other circuits when grounded shall be at least one hundred (100) mega-ohms. All
terminal insulators shall be chosen to be consistent with these requirements.

Standard Voltages. Source supply voltages shall use standard values and the number of
different voltages shall be limited.

Wire Harnesses, Conduits, and Raceways.

Wire Harnesses. Multiple conductor harnesses containing more than two wires shall be
completely interchangeable. Each harness between equipment enclosures shall contain a
minimum of 10 % spare, but no fewer than two spares for each wire size and cable type.
Each harness shall be permanently marked within 1" (25.4 mm) of each termination using
machine-printed, permanent plastic sleeves. Markings shall be black on white or yellow
background.

Wire Runs.  Wire runs shall be continuous and unbroken between connection points,
supported at no greater than 2' (609.6 mm) spacing, and protected at each support point
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against mechanical crushing and abrasion. A watertight bushing and drip loop shall be
provided on all exposed cable entries. All cable bundles and wires shall be routed a
minimum of 1" (25.4 mm) above the bottom of equipment enclosures.

Wire Length. Slack shall be provided in cables at equipment terminals to accommodate
shock-and vibration induced movements, equipment shifting, alignment, cover removal,
and component replacement. Sufficient wire length shall be provided at points of
termination to permit at least two re-terminations per wire without splicing.

Conduits. In no case shall deformed, split or otherwise defective conduit be installed.

All conduit bends and offsets shall be made by the use of special forms or tools and shall
have the largest radius possible so that wires can be drawn in by hand without the use of
tackle or power.

Channel conduits for all wiring are preferred, and they shall be integrated, as much as
possible, in the frame of the car.

Flexible conduit shall be the best grade, water tight, interlocking spiral strip steel and
protected with a rust-resisting coating.

Conduit shall be sized such that the sum of the cross sectional areas of the conductors and
their insulation does not exceed 40 % of the cross sectional area of the conduit for three
or more conductors. For two conductors a limit of 32 % will be permitted while for a
single conductor a limit of 53 % will be permitted. Where conduit nipples having a
length not exceeding 2' (609.6 mm) without bends of more than 15° are used between
enclosures, a maximum fill of 60 % will be permitted.

All conduits and their connections to electrical equipment shall be installed to make a
continuous ground.

Conduit Fittings and Boxes. All conduit fittings shall be provided with covers and
approved gaskets. Fittings and boxes shall be mechanically connected to the conduit runs
in an approved manner, and the conduit system shall be securely fastened to the Track
Inspection Vehicle frame to provide a continuous electrical ground.

Open ends of conduit shall be pointed downward and provided with strain relief type
fittings with extended rubber bushings, bell mouth fittings or insulated throat box
connections.

Raceways. Except as otherwise specified or approved, all wiring between separate
devices shall be laid and secured into protective metal raceways. Metal raceways and the
elbows, couplings and similar fittings shall be electrically and mechanically coupled,
while protecting the wires from abrasion, and shall make a continuous ground. Heads of
screws or bolts inside the raceway shall be flush with the metal surface. The sum of the
cross-sectional areas of all contained conductors and their insulation at any cross section
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of a raceway shall not exceed 40 % of the cross section unless otherwise approved.
Raceways shall be provided with drain holes and shall preclude water entrapment.
Raceways shall be provided with covers, which may be interrupted wherever desired for
entry and exit of wires and cables. Edges of such interruptions shall be completely
covered with protective bushings. Points of screws or fasteners shall not be directed
toward the interiors of raceways.

Circuit Separation. Conductors of low (less than 100 volts) and high (equal or more than
100 volts) voltages shall be placed in separate raceways or in raceways containing a
barrier to segregate circuits. Raceways for wiring of low and high voltages shall be
different colors. Color-coding of raceways shall be indicated in the electrical drawings.

Truck wiring shall be of a loop coil design to ensure sufficient slack, and shall be
provided with clamp supports and abrasion protection. T-splices will not be permitted.

Cables shall be cleated and bushed when passing through bulkheads and structural
members. Sufficient slack shall be provided to prevent mechanical strain where
movement might occur between any wire and terminals, and drip loops shall be provided
to prevent standing moisture. Cleats and cable supports shall have inert abrasion shields
to prevent chafing and cutting of the cable.

Exposed Cable or Harness. Short cable runs or harness entering or leaving exposed
raceways shall have approved fire-resistant flexible dielectric sleeving over the raceway
edges and grommet-type insulation of any wire penetration holes. Wiring shall be
retained to the sleeving with tie-wraps.

Drip Loops. Drip loops shall be provided on all cables or harnesses to prevent water or
moisture damage to electrical devices or equipment.

Connectors

All equipment enclosures, terminal blocks and junction boxes, except primary power
circuits, shall be fitted with terminal boards or connectors. Terminal boards or
connectors shall have binding screws or threaded studs on each side for incoming and
outgoing connections. Each board or connector shall have the required number of
terminations plus a minimum of 10 % spares, but not fewer than two spares, except for
the microphone backbox and the microphone/intercom backbox, which shall have a
minimum of one (1) spare. A permanent marking strip on each terminal board shall be
provided and attached adjacent to the wire junction point. A maximum of two wires shall
be connected to any one binding screw or threaded stud. Wiring connected to threaded
studs shall use brass hardware for spacers when spacers shall be required, and shall have
a minimum of 2 %/, threads exposed beyond the final nuts. Space shall be provided to
permit connecting wire terminals with standard tools.

Grounding Connections. All grounding connections for low voltage circuit returns which
are to be made directly to the Track Inspection Vehicle structure shall be bolted through
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1/8" (3 mm) thick copper pads. Ground returns shall not be attached to aluminum alloy
members. All terminals shall be properly torqued to ensure sound connections. Multi-
pin connectors shall meet the requirements of Section 6.3.2.5.

Wire Termination. Except as otherwise approved, all wire termination shall be crimp-
style ring type terminal lugs. Solder connections shall not be permitted, except for
printed circuit applications. Corrosive protection shall be required on all base materials.
Wherever several wires are connected to terminals of a terminal strip on a device which
is removable from the car for maintenance, the wires shall be terminated, with double
ring termination, which shall be screwed to an insulated fanning strip, which shall serve
to keep the termination in the correct relative locations while removed from the device,
unless otherwise approved by the Project Manager.

Power Cables. Power cables shall be terminated with an approved compression terminal.
Sufficient slack shall be provided to preclude breaking or pull-out from bushings or
terminals and to allow two terminal changes. Cable conductors shall be nick-free and
cleaned prior to swaging of terminals. Terminals shall be applied using tools and
procedures recommended by the terminal manufacturer for that purpose.

Multi-pin Connectors, Multi-pin, positive lock, crimp-style connectors shall be provided
where required and shall meet the mechanical and electrical requirements of MIL-C-5015
or approved equal.

Cable Identification. The Contractor shall use a basic identification system in
conformance with ANSI Y32.16 and shall submit the system selected for approval to the
Project Manager for review and approval.

Quick-Disconnect Terminals. Quick-disconnect terminals shall be provided to facilitate
maintenance and shall be provided with positive terminal engagement and be
shock/vibration proof. All terminals shall be provided with insulation equal to that of the
wire.

Knuckle Joint Connectors. Knuckle joint connectors shall be crimp-type connectors and
shall be of pin and groove design. They shall be constructed of brass, shall be silver
plated, shall have an extended bell-mount cable entry and shall be AMP, Inc., Ampower
Style A or approved equal.

Electrical Enclosures

All under car electrical enclosures shall be NEMA 4. All conduit entries into equipment
boxes shall be made weather-tight with a replacement O-ring seal that cannot be
dislodged without removing the conduit. All open-ended conduits shall be installed in
such a manner as to ensure gravity-drainage. Where a single wire enters an equipment
box without a conduit, the entry shall be made watertight by a suitable strain-relief
bushing with an O-ring seal.

Printed Circuit Boards
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6.2.6

6.2.6.1

Printed circuit boards, except proprietary ones, shall be designed and manufactured to the
following criteria:

Printed circuit boards shall be of the glass epoxy type with components mounted only on
one side. The copper laminate shall be firmly attached to the board and shall not blister
or peel when heated to soldering temperature.

The Printed circuit boards shall conform to MIL Standard 275, latest revision.
Circuit board material shall be Type FL-GB-062C-212-B-1-B per MIL-P-143943/2.

Clearance shall be provided between components to permit testing, removal and
replacement without difficulty. Printed circuit board connectors shall be heavy duty, high
reliability, and proven in prior successful service in rail transit applications.

Both sides of the assembled printed circuit board shall be coated with an insulating and
protective coating that fully coats all conducting surfaces. Connections and wire
terminations shall be easily removable with a brush-applied solvent or penetrated by a hot
soldering iron when a component must be unsoldered. Coating material shall be Type
AR per MIL-1-46058.

If a coating is not provided on the circuit boards, then they shall be installed in a dust-
resistant enclosure. This enclosure shall not require any accessories to maintain the
operation of the boards, other than a fan-assisted filter. If a filter is used, then it shall be
sized for proper filtering without replacement for a 6-month inspection period.

The component side of the board shall be printed with the component references and such
additional information as may be useful or required. The component side of the board
shall be marked to indicate capacitor polarity and at least two leads of all transistors.

All printed circuit boards shall be inherently stiff or shall be reinforced to prevent damage
due to vibration or handling.

All boards having edge card connectors shall plug into sockets and shall be keyed to
prevent insertion into the wrong socket. Contact fingers and edge connectors shall have
gold plating 50 microns (1.27 um) thick unless otherwise approved by the Project
Manager. Suitable guides, locking tabs, retaining pins, grab handles, etc., shall be on
each board.

Electrical Design Standards

All equipment shall be designed to minimize adjustments unnecessary for operation. The
need for adjustments shall be avoided wherever possible by the use of appropriate
circuitry, stable components and high-tolerance circuits. Adjustable components shall
not be used unless absolutely required. Any adjustable component used during design
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development to determine the correct operational settings shall be eliminated in the final
design. All same design plug-in boards shall be interchangeable without any additional
adjustment.

Electrical Design Practices. All electrical and electronic control systems shall be
designed, and components shall be selected, using the "Reliability Design Handbook”
MIL-338B as a guide. All devices shall be derated to operate within the "Acceptable”
region for electrical stress versus temperature for "Airborne Applications,” at Ground
Mobile Severity. If there is a conflict between guidelines given elsewhere in this
Specification and the "Reliability Design Handbook," the more restrictive specification
shall govern.

Electrical Design Criteria. Hardware, including the case, heat sinks, mounting brackets,
etc., shall be protected against moisture, oxidation and common air-borne contaminants.
Hinges and latches shall be of corrosion-resistant metal.

Hermetically sealed, dry tantalum capacitors, in metal cases, shall be used in place of
aluminum electrolytics, except for very high values, which are not commercially practical
or available. In this case, long-life grade aluminum electrolytics shall be used, except in
the case of commutating capacitors, which shall incorporate a nontoxic impermanent
capacitor and shall be chosen to give a service life of at least 20 years. Filter capacitors
shall have high ripple-current ratings for long life.

Capacitors shall be derated 20 % for voltage based on the nominal supply voltage and
maximum case temperature. If filter capacitors are exposed to low ripple voltages, lower
values of departing may be accepted if it can be shown that reduced operating
temperatures can be achieved due to lower dissipation. The sum, however, of the DC and
AC ripple voltage shall always be less than the capacitor's voltage rating at its maximum
allowable case temperature, normally 185°F (85°C).

All resistors shall be derated 50 % for power dissipation.
Transformers and inductors shall be derated 10 % for current.
Germanium semiconductors shall not be used unless otherwise approved.

All semiconductor junction temperatures shall be limited to 302°F (150°C) or to the
maximum rated temperature for the device if the rating is less than 302°F (150°C) or less
at maximum ambient temperature and at maximum rated output power.

Semiconductor Standards. The Contractor shall be responsible for ensuring that all
electrical and electronic circuitry, whether of his own design and manufacture or those of
their manufacturers and suppliers, shall meet, as a minimum, the criteria listed in this
Section with regard to the use of semiconductors, unless otherwise approved by the
Project Manager.
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6.2.6.4.2

6.2.6.4.2.1

6.2.6.4.2.2

6.2.6.4.2.3

6.2.6.4.3

6.2.6.4.4
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6.2.6.4.6

6.2.6.4.7

6.2.6.4.8

Semiconductors for electronic circuits shall be adequate in current, Peak Inverse Voltage
(P1V) ratings, and performance characteristics for the application intended.

Discrete semiconductors shall have the following minimum voltage breakdown rating,
depending on use:

Transistors and thyristors operated from the nominal battery supply, or those connected
to trainlines, shall have minimum breakdown ratings of four times the maximum circuit
voltage. Suppression devices shall be provided as necessary to protect the devices and
limit the circuit voltage.

Diodes operated from the nominal battery supply or those connected to trainlines, shall
have a minimum breakdown rating (PI1V) of 1000 volts. Suppression devices containing
diodes may have a breakdown rating of less than 1000 volts if they are sufficiently
protected from transients; each case shall be submitted for written approval by the Project
Manager.

All discrete semiconductors operated from inverters or other isolating devices shall have
minimum breakdown ratings of twice the maximum circuit voltage. Suppression devices
shall be provided as necessary to protect the devices and limit circuit voltage.

All semiconductors shall be operated at less than 50 % of the maximum continuous
current rating or 50 % of the maximum continuous power rating, with the more restrictive
rating being the controlling value.

Circuits shall be designed to limit excessive current to semiconductors, to prevent
damage from high discharges (spikes), and to limit excessive temperature through
properly designed heat sinks.

Semiconductors shall be placed in a clean and ventilated environment, which shall favor
easy replacement.

Integrated circuits operated from the battery supply through inverters or other isolating
devices shall be operated within the voltage and current ratings specified by the
manufacturer, derated to less than 50 % of the maximum stress level at a maximum
operating temperature of the device as specified by the manufacturer. Where the supply
to integrated circuits is regulated and surge protected, the voltage ratings shall be 15 %
below the manufacturer's recommended maximum. In addition, the maximum power
shall be limited to 50 % of the manufacturer's specified maximum at the maximum
operating temperature.

Except as otherwise approved, all semiconductors shall be hermetically sealed and rated
for operation over the temperature range of —-67°F to 257°F (-55°C to +125°C).

All thyristors, transistors, and diodes shall be Joint Electron Device Engineering Counci
(JEDEC) registered and numbered, and shall be available from at least two (2) different
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6.2.6.4.10

6.2.6.4.11

6.2.7

6.2.7.1

manufacturers, unless otherwise approved by the Project Manager. However, non-
JEDEC-registered, which carry more than 10 amps, may be used provided that the
Contractor obtains prior approval based on submission of complete procurement
specifications defining each device and evidence of availability from two or more
manufacturers based on those specifications.

Sole source components may be approved by the Project Manager. However, the
Contractor must provide, at no additional cost, technical assistance in providing
replacement components if the original component is no longer available for the life of
the Track Inspection Vehicle.

All integrated circuits shall be standard and available from at least two different
manufacturers.

All integrated circuits shall be "burned-in" and screened for defects to a level equivalent
to MIL-STD-883, Method 5004, Reliability Class B or by alternate methods of screening
for infant mortality as approved by the Project Manager.

Heat sinks shall be oriented so as to preclude accumulation of dust and dirt on horizontal
surfaces.

Electrical Devices and Hardware

Contactors. All contactors used shall meet or exceed the requirements of MIL-R-6106.
All contactors shall be constructed and utilized in a fail-safe manner; all failures shall be
in a direction such that neither the crew nor the equipment would be subjected to any

hazard.

All contactors shall be installed such that they are fully accessible for inspection, repair-
in-place or removal and replacement.

There shall be only two wires connected to any one terminal of the device.

The coil of each contactor shall be suppressed with a solid state device to protect against
transients generated on the low-voltage network.

Under no circumstances shall either the main or auxiliary contact tips of a contactor be
placed in parallel for the purpose of carrying a current load at or above the manufacturer's
tip rating.

Bifurcated wiping contacts shall be used in low-voltage applications wherever necessary
due to "dry circuit™ switching requirements.

Device installation shall be such that the arc spray is directed by an arc chute away from
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ground and any other electrical devices proximate to the contactor.

The contactor shall be constructed in an extra heavy-duty fashion suitable for use in
transit service. The Project Manager reserves the right to review and approve the design
and selection of all contactors.

All contactors shall be constructed such that the main tips make and break with a rolling
and wiping motion in order to preclude the build-up of deposits and pitting.

All contactors shall be readily identifiable by means of a permanent, durable marking
strip giving the device circuit designation.

Relays. All relays used which switch ten (10) amps or less through their contacts shall
meet or exceed the requirements of MIL-R-5757 or approved equal. All relays shall be
constructed and utilized in a fail-safe manner; that is, all failures shall be in a direction
such that neither the crew nor the equipment is subjected to hazard. There shall be only
two wires connected to each terminal of the device.

The coil of each relay shall be suppressed with a solid-state device to protect against
transients generated along the low-voltage network.

Under no circumstances shall the contact tips of a relay be placed in parallel for the
purpose of carrying a current load at or above the Manufacturer's contact tip rating.

Bifurcated contacts shall be used in low voltage applications whenever necessar due to
dry circuit switching requirements.

All relays shall be constructed in an extra heavy-duty fashion suitable for use in transit
service. The Project Manager reserves the right to review and approve the design and
selection of all relays.

All relays shall be installed such that they are easily accessible for inspection, removal
and replacement.

Switches and Pushbuttons. All switches supplied for the Track Inspection Vehicle
specified herein shall meet or exceed the requirements of MIL-S-3950. The Contractor
may submit its standard switches to the Project Manager for approval, providing that the
switches have been in successful operation on previous Track Inspection Vehicle or
Track Geometry Car without any incident.

Under no circumstances shall poles of switches be placed in parallel in order to carry
currents equal to, or in excess of, the contact pole rating given by the manufacturer.

Switches shall be provided with a "keying" feature such that, after installation, the body
of the switch will be constrained from mechanical rotation.
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All switches provided shall be of the highest quality procurable and shall be fully suitable
for the rigors of a transit service environment.

There shall be only one wire connected to each terminal of the device.

Switches and Pushbuttons that can cause door opening or are otherwise critical to safety
shall be designed to withstand a high potential test of 1,500 volts for one second without
damage and without false conduction in a clean, dry condition.

Circuit Breakers
All circuit breakers shall be extremely rugged and fully suitable for the service intended.
Separate circuit breakers shall be provided for each major assembly or function.

They shall be of the highest quality. Design and selection of all circuit breakers shall be
subject to review and approval by the Project Manager.

The ON, OFF, and TRIPPED positions of all circuit breakers shall be permanently
marked on the handle or the case of the circuit breaker. The circuit breakers, when
tripped, shall assume a distinct position between the ON and OFF positions to permit
determination of the fact that it has been tripped by either its overcurrent or shunt trip
elements. All circuit breakers shall be mounted in the vertical direction with the ON
position up. No circuit breaker shall protect more than one circuit unless otherwise
approved.

All circuit breakers shall be sized by current rating and tripping time to protect the
smallest size wire used for power distribution within the protected circuit.

Circuit breaker poles may be connected in series if necessary to achieve the stated voltage
interruption requirements. Circuit breaker poles shall not be connected in parallel.

Each circuit breaker pole shall be equipped with adequate means of arc extinction to
prevent flashover.

The continuous current rating of thermal-magnetic trip circuit breaker shall be selected in
accordance with ANSI C37.16 for the load and type of service specified.

All thermal-magnetic trip circuit breakers shall conform to the requirements of ANSI
C37.13 and ANSI C37.14.

Circuit breaker current rating shall be clearly and permanently visible after installation.
B+ Power. B+ for communications, static control equipment, lighting and other
equipment shall come from separate breakers in the cab and their returns to the Carbody

also shall be separated.

Remote electrically reset circuit breakers shall be arranged for operation from the low-

PART V TECHNICAL SPECIFICATIONS TRACK INSPECTION VEHICLE PART YV - 84



6.2.7.4.2

6.2.7.4.3

6.2.7.4.4

6.2.7.5

voltage DC supply.

High-Voltage Circuit Breakers. All high-voltage circuit breakers shall be three- or four-
pole devices with the positive feed interrupted by three poles connected in series.

Each breaker shall have both a thermal and a magnetic trip element.

The circuit breaker handle shall protrude from the circuit breaker panel cover sufficiently
to be operational in all positions.

Low-Voltage Circuit Breakers. Low-voltage circuit breakers shall be either one- or two-
pole devices depending on the intended function.

Trip elements shall be thermal-magnetic, or magnetic, as is appropriate for the
application.

Circuit Breaker Panel. Circuit breaker panels shall be of an approved safety type,
constructed of Class 130 insulating material conforming to ANSI C37.14-1969, and shall
conform to the latest and best practices. The number of branch circuits and the capacities
thereof for each panel shall conform to the requirements specified herein.

The circuit breaker panel shall conform to Article 384 of NFPA 70 National Electric
Code.

All live portions of the protected circuitry shall be completely concealed so that no
danger of electric shock exists from the accidental touching of the panel, or any
appurtenances or devices mounted thereto.

A raceway shall be provided for the routing of high voltage leads to their designated
circuit breakers.

The panel shall be grounded and shall be configured for easy removal so that
maintenance and repairs are not impeded.

Fuses. The circuit protection function performed by fuses shall normally be performed
by use of appropriately rated circuit breakers. Fuses shall only be used where specified in
the specification or where use of circuit breakers is not technically feasible.

All fuses shall be permanently identified and readily accessible.

The fuse holder shall contain fuse retention devices at both ends.

Air gap and creepage distances shall be as approved by the Project Manager.

The rating of each fuse shall be clearly and permanently marked on the fuse itself.
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Except as otherwise approved by the Project Manager or as otherwise specified herein, all
fuses shall be of current limiting, arc-confining type providing a clear visible indication
of a blown condition.

Bus Bars. Bus bars shall be fabricated from hard drawn copper. As a minimum, the
connection points shall be plated to improve and maintain good conductivity throughout
the life of the equipment.

The bus bar conductivity shall be 98 % of the "Annealed Copper Standard" for a straight
bar of rectangular cross section.

The maximum bus bar operating temperature shall be 194°F (90°C) or less unless plating
is incorporated to prevent oxidation of the bus bar surface.

Insulated Bolts. All insulated bolts for the support of electrical apparatus shall have an
approved protective finish and may be lubricated, but shall not be coated with any
substance such as white lead that will act as a conductor of electricity.

Interference and Transient Suppression.

Interference. The wiring shall be carefully planned and selected to avoid electrical
interference in the operation of the train radio, public address, intercom, and other
sensitive high frequency systems. This shall include the use of coaxial cables, chokes,
filters, capacitors, etc., as required by good design standards to avoid possible
interference with these systems. Adequate voltage transient suppression shall be
provided for the protection of panels and circuitry involving semi-conductor devices.

Transient Suppression.

Suppressors. Suppressers shall be incorporated across inductive devices to minimize
switching transients.

Magnet Valves and Relay/Contactor coil activated contacts. All magnet valves and
relay/contactor coil activated contacts shall have arc suppression except where this results
in degradation of performance.

Circuit Shielding. The wire shields shall be connected through all applicable connectors
and junction boxes. Circuits shall be categorized. Shields contained in one circuit
category shall not be interconnected with shields contained in another category.

Shields on low-level signal wires shall not be interconnected with shields on high-level
signal wires in the same category. Each group of shields shall be carried through on a
connector pin or pins, or on terminal strips which shall be in the immediate proximity of
the categorized group of circuits. Loops due to interconnections of shields shall not be
permitted.
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6.3

Shields used to suppress electromagnetic interference (EMI) as specified in Section 1.26
at all frequencies shall be terminated only at the low potential side of the interference
circuit, at the termination which exhibits maximum susceptibility.

Shields used to protect against the effect of, or to exclude, EMI at frequencies below 150
kHz, shall be terminated either to the low potential side or at the balance point of the
protected circuit at the termination that exhibits maximum susceptibility.

Cables requiring both audio frequency (AF) and radio frequency (RF) shields shall be
electrically isolated from each other. The resistance between these circuits shall be at
least 500 mega-ohms when 500 VVDC is applied. Double shielding shall be required on
circuits that are both AF-susceptible and RF-susceptible. Coaxial cables used as constant
impedance transmission lines shall be terminated as dictated by the circuit termination
design and shall not be considered to be shielded conductors. Triaxial cables may be
used as coaxial impedance transmission lines with the outer conductor employed as an
RF shield.

Communication. Cables shall be in accordance with the requirements in this Section.
Each conductor shall be color coded or otherwise identified. All wiring shall be cabled,
when practicable, and clamped to the chassis. Wiring insulation shall be uniquely
identified by means of mark coding and shall be installed in accordance with the
requirements of this Section. All transformer terminals and leads shall be permanently
and legibly marked to permit identification on schematic and wiring diagrams. Terminal
boards shall be of non-hygroscopic insulation materials that shall not deteriorate when
leads are soldered to the terminals. All components fastened to the chassis by means of
machine screws and nuts shall require lock nuts or other means to prevent them from
vibrating loose. Rivets or self-tapping screws shall not be used for electrical connections
or to secure components which must be removed for maintenance.

All resistors, capacitors and other components, shall be securely mounted on printed
circuit boards. All transistors and capacitors shall be of the silicon "plug-in" type and
mounted both for easy removal and also to preclude loosening due to vibration.

All terminals and wires shall be properly identified. All leads shall be uniformly color-
coded and a master drawing showing circui