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Section 1:

INTRODUCTION

The U.S. Trade and Development Agency (USTDA) has provided a grant in the amount of
US$730,000 to Brazilian National Association of Passenger Rail Operators (Associação Nacional
dos Transportadores de Passageiros sobre Trilhos, ANPTrilhos) (the “Grantee”) in accordance
with a grant agreement dated March 29, 2021 (the “Grant Agreement”) to fund a technical
assistance to develop enterprise asset management plans to improve the rail operators’ decisionmaking process (the “TA”). ANPTrilhos member companies would use the recommendations of
the technical assistance to plan and implement a range of ICT investments to optimize the
maintenance of their passenger rail systems (“Project”) in Brazil (the “Host Country”). The Grant
Agreement is attached as Appendix 3 for reference. The Grantee is soliciting technical proposals
from qualified U.S. firms to provide expert consulting services to perform the Technical
Assistance.
1.1

BACKGROUND SUMMARY

Maintenance of rail assets is one of the highest operational costs for passenger rail companies
and the pandemic has further highlighted the need for more efficient planning in order to reduce
operating costs. The Brazilian passenger rail operators manage fleets with mixed-aged rolling
stock and are interested in developing management plans that can be supported by analytics and
technologies, such as enterprise asset management (EAM) solutions. ANPTrilhos has requested
USTDA technical assistance to develop a passenger rail enterprise asset management plan for six
ANPTrilhos member companies. The technical assistance contractor would review previous
operational and maintenance efficiency studies, operational safety and risk reports, as well as any
available asset management documentation for all ANPTrilhos member companies, including
ridership history, passenger forecasts, rail infrastructure, facilities, rolling stock, equipment,
system investment plans, organizational long-term strategic plans and other relevant documents.
Based on findings from the contractor, ANPTrilhos will then select six passenger rail member
operators to become the focal point of the technical assistance to develop plans that could be
replicated for all 13 ANPTrilhos passenger rail operators.
1.2

OBJECTIVE

The technical assistance will develop a strategic EAM implementation plan for six ANPTrilhos
member companies to: 1) assess infrastructure, rolling stock, equipment, and systems; 2) define
asset management goals, policy, and governance; 3) recommend EAM solutions and
supplementary ICT technologies and design guidelines to address EAM applications, impacted
networks, integration, and technology requirements; 4) recommend policies, standards, and
industry best practices in asset management for improved decision-making; 5) recommend
guidelines for supporting development of EAM solutions and supplementary asset management
technologies that include asset monitoring/detection/tracking, and financial/accounting
management; and 6) develop a plan that recommends EAM solutions and technology
acquisitions, including a schedule and budget for each of the recommended solution
implementations.
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The Terms of Reference includes tasks to identify the types of applications and solutions
currently in use as they relate to resource planning software, supervisory control and data
acquisition (SCADA), traction power control systems, security systems, and other auxiliary
systems. The technical assistance would evaluate different technologies (including EAM) and
management systems that analyze data in real-time across the entire passenger rail system (train
wheels, brakes, energy systems, tracks, etc.) to help predict failures before they happen. The
technical assistance contractor would then provide recommendations for the integration of the
various existing systems with the recommended EAM solutions. The technical assistance
contractor would also develop the technical specifications and project implementation timelines
for each of the passenger rail companies selected.
Terms of Reference (TOR) for this Technical Assistance are included as Annex I to the Grant
Agreement, attached as Appendix 3 to this RFP.
1.3

PROPOSALS TO BE SUBMITTED

The Grantee is soliciting technical proposals from which it will select a qualified U.S. firm to
perform the Technical Assistance. The administrative and technical requirements as detailed
throughout the Request for Proposals (RFP) will apply. Specific proposal format and content
requirements are detailed in Section 3.
The amount for the contract has been established by a USTDA grant of US$730,000 (not
multiphased). The USTDA grant of US$730,000 is a fixed amount. Accordingly, cost will not be
a factor in the evaluation and therefore, cost proposals should not be submitted. Upon detailed
evaluation of technical proposals, the Grantee shall select one firm for contract negotiations.
1.4

CONTRACT FUNDED BY USTDA

In accordance with the terms and conditions of the Grant Agreement, USTDA has provided a grant
in the amount of US$730,000 to the Grantee. The funding provided under the Grant Agreement
shall be used to fund the costs of the contract between the Grantee and the U.S. firm selected by
the Grantee to perform the TOR. The contract must include certain USTDA Mandatory Contract
Clauses relating to nationality, taxes, payment, reporting, and other matters. The USTDA
nationality requirements and the USTDA Mandatory Contract Clauses are contained in Annex II
of the Grant Agreement, attached as Appendix 3 to this RFP. In no event will the amounts
contributed by USTDA for the Technical Assistance exceed the amount of the Grant Funds.
Payment to the Contractor selected will be made directly by USTDA on behalf of the Grantee with
the Grant Funds provided under this Grant Agreement.
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Section 2:
2.1

INSTRUCTIONS TO OFFERORS

PROJECT TITLE

The project is called Brazil Passenger Rail Enterprise Asset Management Plan
Technical Assistance.
2.2

DEFINITIONS

Please note the following definitions of terms as used in this RFP.
The term "Request for Proposals" means this solicitation of a formal technical proposal,
including qualifications statement.
The term "Offeror" means the U.S. firm, including any and all subcontractors, which
responds to the RFP and submits a formal proposal and which may or may not be successful
in being awarded this procurement.
2.3

DEFINITIONAL MISSION REPORT

USTDA sponsored a Definitional Mission to address technical, financial, sociopolitical,
environmental and other aspects of the proposed project. Portions of the report are attached at
Appendix 2 for background information only. Please note that the final and authoritative TOR
referenced in the report are included as Annex I to the Grant Agreement, attached as Appendix 3
to this RFP.
2.4

EXAMINATION OF DOCUMENTS

Offerors should carefully examine this RFP. It will be assumed that Offerors have done such
inspection and that through examinations, inquiries and investigation they have become
familiarized with local conditions and the nature of problems to be solved during the execution of
the Technical Assistance.
Offerors shall address all items as specified in this RFP. Failure to adhere to this format may
disqualify an Offeror from further consideration.
Submission of a proposal shall constitute evidence that the Offeror has made all the above
mentioned examinations and investigations, and is free of any uncertainty with respect to
conditions which would affect the execution and completion of the Technical Assistance.
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2.5

PROJECT FUNDING SOURCE

The Technical Assistance will be funded under a grant from USTDA. The total amount of the
grant is not to exceed US$730,000.
2.6

RESPONSIBILITY FOR COSTS

Offeror shall be fully responsible for all costs incurred in the development and submission of the
proposal. Neither USTDA nor the Grantee assumes any obligation as a result of the issuance of
this RFP, the preparation or submission of a proposal by an Offeror, the evaluation of proposals,
final selection or negotiation of a contract.
2.7

TAXES

Offerors should submit proposals that note that in accordance with the USTDA Mandatory
Contract Clauses, USTDA grant funds shall not be used to pay any taxes, tariffs, duties, fees or
other levies imposed under laws in effect in the Host Country.
2.8

CONFIDENTIALITY

The Grantee will preserve the confidentiality of any business proprietary or confidential
information submitted by the Offeror, which is clearly designated as such by the Offeror, to the
extent permitted by the laws of the Host Country.
2.9

ECONOMY OF PROPOSALS

Proposal documents should be prepared simply and economically, providing a comprehensive yet
concise description of the Offeror's capabilities to satisfy the requirements of the RFP. Emphasis
should be placed on completeness and clarity of content.
2.10

OFFEROR CERTIFICATIONS

The Offeror shall certify (a) that its proposal is genuine and is not made in the interest of, or on
behalf of, any undisclosed person, firm, or corporation, and is not submitted in conformity with,
and agreement of, any undisclosed group, association, organization, or corporation; (b) that it has
not directly or indirectly induced or solicited any other Offeror to put in a false proposal; (c) that
it has not solicited or induced any other person, firm, or corporation to refrain from submitting a
proposal; and (d) that it has not sought by collusion to obtain for itself any advantage over any
other Offeror or over the Grantee or USTDA or any employee thereof.
2.11

CONDITIONS REQUIRED FOR PARTICIPATION

Only U.S. firms are eligible to participate in this tender. However, U.S. firms may utilize
subcontractors from the Host Country for up to 20 percent of the amount of the USTDA grant for
7

specific services from the TOR identified in the subcontract. USTDA’s nationality requirements,
including definitions, are detailed in the Grant Agreement in Appendix 3.
2.12

LANGUAGE OF PROPOSAL

All proposal documents shall be prepared and submitted in Portuguese and English.
2.13

PROPOSAL SUBMISSION REQUIREMENTS

Proposals shall be submitted exclusively in electronic form, via e-mail attachment(s) to [Roberta
Marchesi, Executive Director, Roberta.marchesi@anptrilhos.org.br]. Electronic copies (in
Portuguese and English, PDF files preferred) of your proposal must be received at the above email address no later than 4:00 PM (Brazil local time: GMT-3) on JULY 2, 2021. Offerors
shall not use file hosting services or external links for electronic submission. Offerors must
maintain a record of receipt of their proposal. The Grantee will promptly notify any Offeror if its
proposal was received late.
Upon timely receipt, all proposals become the property of the Grantee
2.14

LABELING

Proposals submitted electronically must be clearly labeled, including the contact name and the
name of the project.
2.15

OFFEROR’S AUTHORIZED NEGOTIATOR

The Offeror must provide the name, title, address, telephone number, e-mail address and fax
number of the Offeror’s authorized negotiator. The person cited shall be empowered to make
binding commitments for the Offeror and its subcontractors, if any.
2.16

AUTHORIZED SIGNATURE

The proposal must contain the signature of a duly authorized officer or agent of the Offeror
empowered with the right to bind the Offeror.
2.17

EFFECTIVE PERIOD OF PROPOSAL

The proposal shall be binding upon the Offeror for NINETY (90) days after the proposal due date,
and Offeror may withdraw or modify this proposal at any time prior to the due date upon written
request, signed in the same manner and by the same person who signed the original proposal.
2.18

EXCEPTIONS
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All Offerors agree by their response to this RFP announcement to abide by the procedures set forth
herein. No exceptions shall be permitted.
2.19

OFFEROR QUALIFICATIONS

As provided in Section 3, Offerors shall submit evidence that they have relevant past experience
and have previously delivered advisory, technical assistance and/or other services similar to those
required in the TOR, as applicable.
2.20

RIGHT TO REJECT PROPOSALS

The Grantee reserves the right to reject any and all proposals.
2.21

PRIME CONTRACTOR RESPONSIBILITY

Offerors have the option of subcontracting parts of the services they propose. The Offeror's
proposal must include a description of any anticipated subcontracting arrangements, including the
name, address, and qualifications of any subcontractors. USTDA nationality provisions apply to
the use of subcontractors and are set forth in detail in Annex II of the Grant Agreement, attached
as Appendix 3 to this RFP. The successful Offeror shall cause appropriate provisions of its
contract, including USTDA Mandatory Contract Clauses, to be inserted in any subcontract funded
or partially funded by USTDA grant funds.
2.22

AWARD

The Grantee shall make an award resulting from this RFP to the best qualified Offeror, on the basis
of the evaluation factors set forth herein. The Grantee reserves the right to reject any and all
proposals received.
2.23

COMPLETE SERVICES

The successful Offeror shall be required to (a) provide local transportation, office space and
secretarial support required to perform the TOR if such support is not provided by the Grantee; (b)
provide and perform all necessary labor, supervision and services; and (c) in accordance with best
technical and business practice, and in accordance with the requirements, stipulations, provisions
and conditions of this RFP and the resultant contract, execute and complete the TOR to the
satisfaction of the Grantee and USTDA. By submitting a proposal, the Offeror understands and
agrees that (i) the Terms of Reference in Annex I to the Grant Agreement (included herein in
Appendix 3) must be completed as written; (2) the Offeror is responsible for completing the Terms
of Reference as written; and (3) the Offeror has the capacity to fully complete the Terms of
Reference. Per the terms of the contract, any modifications to the Terms of Reference are only
valid if both the Grantee and USTDA pre-approve the changes in writing.
2.24

INVOICING AND PAYMENT
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Deliverables under the contract shall be delivered on a schedule to be agreed upon in a contract
with the Grantee. The Contractor may submit invoices to the designated Grantee Project Director
in accordance with a schedule to be negotiated and included in the contract. After the Grantee’s
approval of each deliverable and associated invoice, the Grantee will forward the invoice to
USTDA. Upon receipt of a valid, Grantee-approved invoice, USTDA shall make its disbursement
of the grant funds directly to the U.S. firm in the United States. USTDA’s receipt and processing
of the invoice does not constitute approval, validation or endorsement by USTDA of the
deliverable(s). Payment by USTDA also does not constitute approval or endorsement of the
quality of work performed by the Contractor or Subcontractors, or confirmation or agreement by
USTDA that the work was performed in accordance with the terms and conditions of the contract,
the Terms of Reference for the Technical Assistance or the USTDA Mandatory Contract Clauses.
USTDA reserves the right to audit the books, records, and other documentation for the Technical
Assistance as described in USTDA’s Mandatory Contract Clauses to the Contract. USTDA may
require additional information, such as deliverables, before remitting payment. The last payment
shall not be disbursed until the Final Report is approved by the Grantee and USTDA. All payments
by USTDA under the Grant Agreement will be made in U.S. currency. Detailed provisions with
respect to invoicing and disbursement of grant funds are set forth in the USTDA Mandatory
Contract Clauses, Annex II of the Grant Agreement, attached as Appendix 3 to this RFP.
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Section 3:

PROPOSAL FORMAT AND CONTENT

To expedite proposal review and evaluation, and to assure that each proposal receives the same
orderly review, all proposals must follow the format described in this section.
Proposal sections and pages shall be appropriately numbered and the proposal shall include a Table
of Contents. Offerors are encouraged to submit concise and clear responses to the RFP. Proposals
shall contain all elements of information requested without exception. Instructions regarding the
required scope and content are given in this section. The Grantee reserves the right to include any
part of the selected proposal in the final contract.
The proposal shall consist of a technical proposal only. A cost proposal is not required because
the amount for the contract has been established by a USTDA grant of US$730,000, which is a
fixed amount.
Each proposal must include the following:
Transmittal Letter,
Cover/Title Page,
Table of Contents,
Executive Summary,
Firm Background Information,
U.S. Firm Information Form,
Organizational Structure, Management Plan and Key Personnel,
Technical Approach and Work Plan, and
Experience and Qualifications.
Detailed requirements and directions for the preparation of the proposal are presented below.
3.1

EXECUTIVE SUMMARY

An Executive Summary should be prepared describing the major elements of the proposal,
including any conclusions, assumptions, and general recommendations the Offeror desires to
make. Offerors are requested to make every effort to limit the length of the Executive Summary
to no more than five (5) pages.
3.2

FIRM BACKGROUND INFORMATION

The Offeror shall provide background information on the U.S. firm and any subcontractors, which
may include company name, type of business structure, ownership/management team, location,
company history, mission statement, products and services offered, objectives and a vision
statement.
3.3

U.S. FIRM INFORMATION FORM
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A U.S. Firm Information Form in .pdf fillable format is attached at the end of this RFP in Appendix
4. The Offeror must complete the U.S. Firm Information Form and include the completed U.S.
Firm Information Form with its proposal.
3.4

ORGANIZATIONAL STRUCTURE, MANAGEMENT PLAN, AND KEY
PERSONNEL

Describe the Offeror's proposed project organizational structure. Discuss how the project will be
managed including the principal and key staff assignments for this Technical Assistance. Identify
the Project Manager who will be the individual responsible for this project. The Project Manager
shall have the responsibility and authority to act on behalf of the Offeror in all matters related to
the Technical Assistance.
Provide a listing of personnel (including subcontractors) to be engaged in the project, including
both U.S. and local subcontractors, with the following information for key staff: position in the
project; pertinent experience, curriculum vitae; other relevant information. If subcontractors are
to be used, the Offeror shall describe the organizational relationship, if any, between the Offeror
and the subcontractor.
A workforce schedule and the level of effort for the project period, by activities and tasks, as
detailed under the Technical Approach and Work Plan shall be submitted. A statement confirming
the availability of the proposed project manager and key staff over the duration of the project must
be included in the proposal.
3.5

TECHNICAL APPROACH AND WORK PLAN

Describe in detail the proposed Technical Approach and Work Plan (the “Work Plan”). Discuss
the Offeror’s methodology for completing the project requirements. Include a brief narrative of
the Offeror’s methodology for completing the tasks within each activity series. Begin with the
information gathering phase and continue through delivery and approval of all required reports.
Prepare a detailed schedule of performance that describes all activities and tasks within the Work
Plan, including periodic reporting or review points, incremental delivery dates, and other project
milestones.
Based on the Work Plan, and previous project experience, describe any support that the Offeror
will require from the Grantee. Detail the amount of staff time required by the Grantee or other
participating agencies and any work space or facilities needed to complete the Technical
Assistance.
3.6

EXPERIENCE AND QUALIFICATIONS

Provide a discussion of the Offeror's experience and qualifications that are relevant to the
objectives and TOR for the Technical Assistance. If a subcontractor(s) is being used, similar
information must be provided for the prime and each subcontractor firm proposed for the project.
The Offeror shall provide information with respect to relevant experience and qualifications of key
12

staff proposed. The Offeror shall include letters of commitment from the individuals proposed
confirming their availability for contract performance.
As many as possible but not more than six (6) relevant and verifiable project references must be
provided for each of the Offeror and any subcontractor, including the following information:
Project name,
Name and address of client (indicate if joint venture),
Client contact person (name/ position/ current phone and fax numbers),
Period of Contract,
Description of services provided,
Dollar amount of Contract, and
Status and comments.
Offerors are strongly encouraged to include in their experience summary primarily those projects
that are similar to the Technical Assistance as described in this RFP.
3.7

SUBMISSION OF RFP QUESTIONS

Prospective Offerors may submit questions related to the content of this RFP to: RFP@ustda.gov.
The deadline for submitting questions shall be JUNE 18, 2021 3:00PM EDT. The email subject
line must read: “RFP Question: Brazil Passenger Rail Enterprise Asset Management Plan; 202151003A.” Questions received by any other means shall not be accepted.
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Section 4:

AWARD CRITERIA

Individual proposals will be initially evaluated by a Procurement Selection Committee of
representatives from the Grantee. The Committee will then conduct a final evaluation and
completion of ranking of qualified Offerors. The Grantee will notify USTDA of the best qualified
Offeror, and USTDA shall review the submission and qualifications of the Offeror to ensure
compliance with USTDA requirements. USTDA may object to a Contractor selected by a Grantee
for a Grant Activity based on criteria provided in Appendix 5 of this RFP. If USTDA issues a noobjection letter, the Grantee shall promptly notify all Offerors of the award and negotiate a contract
with the best qualified Offeror. If a satisfactory contract cannot be negotiated with the best
qualified Offeror, negotiations will be formally terminated. Negotiations may then be undertaken
with the second most qualified Offeror and so forth.
The selection of the Contractor will be based on the following criteria:

1.
2.
3.
4.

WEIGHT ASSIGNMENT FOR PROPOSAL EVALUATION CRITERIA
Evaluation Criteria
Weight
Specialized Technical Experience
30%
Professional Qualifications of Team Members
30%
Relevant Past Performance of the Firm
25%
Capacity of Firm to Complete TOR within
15%
Relevant Time Parameters
TOTAL
100%

Proposals that do not include all requested information shall be considered non-responsive.
Price will not be a factor in contractor selection.
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APPENDIX 1
PROJECT SYNOPSIS
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Brazil Passenger Rail Enterprise Asset Management Plan Technical Assistance
The Brazilian National Association of Passenger Rail Operators (Associação Nacional dos
Transportadores de Passageiros sobre Trilhos, ANPTrilhos) invites submission of qualifications
and proposal data (collectively referred to as the "Proposal") from interested U.S. firms that are
qualified on the basis of experience and capability to execute Technical Assistance to develop a
passenger rail enterprise asset management plan for six ANPTrilhos member companies. The
purpose of the technical assistance is to develop rail enterprise asset management plans to improve
the rail operators’ decision-making process. The Proposal submission deadline is JULY 2, 2021.
The U.S. firm selected will be paid in U.S. dollars from a $730,000 grant to the Brazilian National
Association of Passenger Rail Operators (Associação Nacional dos Transportadores de Passageiros
sobre Trilhos, ANPTrilhos) from the U.S. Trade and Development Agency.
About the Grantee
ANPTrilhos is a national trade association representing all the passenger rail operators and industry
leaders in Brazil and its objective is to promote the development of rail transportation in the
country. The primary members of ANPTrilhos include CCR Metro Bahia, Metro Rio, SuperVia,
Metro Sao Paulo, CPTM, Metro DF, CTB, CBTU, Metro Fortaleza, Trensurb, ViaQuatro,
ViaMobilidade, and VLT Carioca.
Project Background
Maintenance of rail assets is one of the highest operational costs for passenger rail companies and
the pandemic has further highlighted the need for more efficient planning in order to reduce
operating costs. The Brazilian passenger rail operators manage fleets with mixed-aged rolling
stock and are interested in developing management plans that can be supported by analytics and
technologies, such as enterprise asset management (EAM) solutions. ANPTrilhos has requested
USTDA technical assistance to develop a passenger rail enterprise asset management plan for six
ANPTrilhos member companies, which could be replicated for all 13 ANPTrilhos passenger rail
operators. The technical assistance contractor would review previous operational and maintenance
efficiency studies, operational safety and risk reports, as well as any available asset management
documentation for all ANPTrilhos member companies, including ridership history, passenger
forecasts, rail infrastructure, facilities, rolling stock, equipment, system investment plans,
organizational long-term strategic plans and other relevant documents. Based on findings from the
contractor, ANPTrilhos will then select six passenger rail member operators to become the focal
point of the technical assistance.
About the Technical Assistance
The technical assistance will develop a strategic enterprise asset management implementation plan
for selected passenger rail operators that will: (a) provide an objective assessment of the operators’
asset environment in terms of facilities, infrastructure, rolling stock, equipment and systems
including inventories and asset condition reports; (b) define asset management goals, policy,
governance, and vision for the operators; (c) recommend EAM solutions and supplementary ICT
technologies and asset management best-practice concepts and design guidelines to address EAM
applications, impacted networks, integration, and technology requirements; (d) recommend
policies, standards and industry best-practice in asset management for improved decision-making;
16

(e) recommend guidelines for supporting development of EAM solutions and supplementary asset
management technologies that include (at a minimum) asset inventory, asset
condition/monitoring/detection/tracking, enterprise resource management, scenario
analysis/decision-making, capital programing, and financial/accounting management and; (f)
develop a comprehensive and practical plan that recommends EAM solutions and technology
acquisitions including a schedule and budget for each of the recommended solution
implementations.
The Terms of Reference includes tasks to identify the types of applications and solutions currently
in use as they relate to resource planning software, supervisory control and data acquisition
(SCADA), traction power control systems, security systems, and other auxiliary systems. The
technical assistance would evaluate different technologies (including EAM) and management
systems that analyze data in real-time across the entire passenger rail system (train wheels, brakes,
energy systems, tracks, etc.) to help predict failures before they happen. The technical assistance
contractor would then provide recommendations for the integration of the various existing systems
with the recommended EAM solutions. The technical assistance contractor would also develop the
technical specifications and project implementation timelines for each of the passenger rail
companies selected.
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A.

EXECUTIVE SUMMARY

In early 2020, the U.S. Trade and Development Agency (USTDA) funded a Definitional Mission
(DM) entitled Brazil Surface Transportation Opportunities with the purpose to support and
improve its decision-making process relative to the funding of feasibility studies, technical
assistance and pilot projects for a number of prospective grantees in the transportation sector in
Brazil. USTDA contracted HEP Transportation Consulting (HEP) for the conduct of the DM. This
report presents the DM assessment and findings relative to the request for financial assistance
(USTDA grant) from the National Association of Passenger Rail Operators (ANPTrilhos).
ANPTrilhos is a national trade association representing passenger rail operators and industry
leaders in Brazil and its objective is to promote the development of rail transportation in the
country. The primary members of ANPTrilhos include CCR Metro Bahia, Metro Rio, SuperVia,
Metro Sao Paulo, CPTM, Metro DF, Metro de Fortaleza, CBTU, CTB, Trensurb, ViaQuatro,
ViaMobilidade and VLT Carioca. In 2018, Brazil recorded 3.6 billion passengers transported by
rail transportation.
The cost of maintaining passenger rail capital assets represents a substantial expense for all
the passenger rail operators in Brazil, as maintenance costs represent the third highest
operational cost. These costs are attributed to the maintenance of capital assets comprised of
facilities, infrastructure, rolling stock, equipment, and systems. A great number of the
passenger rail assets are at or have exceeded their expected useful life. The level of capital
investment required to replace or modernize the assets is substantial. The Brazilian operators
are responsible for managing asset-intensive rail operations and currently are managing fleets
of different ages creating a mixed-aged of rolling stock operated by the same agencies.
Additionally, passenger rail assets are being used longer with delayed replacements putting
additional burden on the maintenance staff.
The continued growth and expansion of the passenger rail systems in Brazil introduced
significantly higher number of capital assets on top of already aged infrastructure and systems,
thus increasing the need for a more efficient and fiscally-responsible mechanism for the
management of rail assets. As such, the passenger rail operators are interested in developing
enterprise asset management plans that can be supported with emerging technologies that will
improve the decision-making process as to the prioritization of asset replacement or renewals
based on asset management analytics and technologies such as Enterprise Asset Management
(EAM) solutions.
EAM solutions utilize the power of modern Information and Communications Technology (ICT)
platforms such as analytics tools and solutions, Internet of Things (IoT), and others to provide
valuable insights into the overall operational and maintenance functions of the passenger rail
systems. These solutions have significant impacts in terms of efficiencies and cost savings and
could be implemented by the Brazilian passenger rail operators as they strive for the unification
of operational and maintenance processes to manage a wide range of assets across their
enterprises. Furthermore, EAM solutions would offer opportunities to defer new equipment
purchases, respond faster and make better decisions, increase governance and safety, reduce
operational risk, enhance asset utilization, as well as allowing operators to introduce a new
framework into their business models that will help them optimize operations and maintenance
functions across the enterprise.
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Passenger rail service providers in the U.S. are already deploying a variety of EAM solutions for
the purposes of optimizing their operations and in fact, the Federal Transit Administration (FTA)
now requires all federally funded transit agencies in the U.S. to develop transit asset
management programs. Many of the EAM solutions being deployed across the transit agencies
come from U.S. companies such as Bentley Systems, IBM, Oracle, Cisco, Infor, OSIsoft,
Trimble, Interloc and others.
Based on the DM findings, a technical assistance is recommended for the development of
Brazil’s Passenger Rail Enterprise Asset Management Plan. It is clear that the expertise
required to examine the application of EAM solutions in Brazil will have to come from
international firms. The technical assistance will examine the strategies necessary for the
optimization of operational and maintenance functions, including safety and risk, as well as
asset management solutions and industry best-practice to support organization goals.
Key players supporting passenger rail transportation systems in Brazil are the Inter-American
Development Bank (IADB), the World Bank, Brazil’s National Development Bank (BNDES), the
Latin American Development Bank (CAF), and the International Finance Corporation (IFC).
These financial institutions have provided substantial financial support to Metro Sao Paulo,
Metro Rio, ViaQuatro, Metro DF, CPTM, and others for the planning, construction and
development of passenger rail infrastructure, acquisition of rolling stock, train signaling systems,
and train management and control systems.
ANPTrilhos operators need to better understand the level of funding required, the most suitable
and effective solutions available, the benefits that can be expected from solution
implementation, and ultimately an action plan that paves the way for implementation of EAM
solutions. Operators are expected to fund the acquisitionon and implementation of EAM
solutions through operating budget allocations and maintenance accounts anticipating to
receive significant savings (post-system implementations) which would ultimately reduce their
maintenance and operational budgets in future years.
There are several U.S. companies that have successfully developed and deployed EAM
solutions across the world and these companies have become very competitive in the EAM
solutions market. The application of EAM solutions and supplementary ICT technologies offer
good opportunities for developmental impacts through improved mobility (passenger rail) that in
turn supports the Brazilian economy.

B.

PROJECT DESCRIPTION

1.0

Passenger Rail Transportation Overview – Brazil

The demand for urban mobility in the largest Brazilian cities has been one of the major
challenges for the federal, state, and municipal governments throughout the country. As the
urban population has continued to grow, so has the demand for transporting people within large
metropolitan areas or between city centers and the sub-urban areas. Additionally, vehicular
traffic has continued to increase in many of Brazil’s largest metropolitan areas where roadway
capacity has not increased at the same rate. The population and economic growth in the
country has continued to spur demand for additional transportation services in mass transit
including bus and passenger rail systems.
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Brazil has the highest number of metro systems in South America with twenty cities having
some form of passenger rail transportation in operation. Cities like Sao Paulo, Rio de Janeiro,
Belo Horizonte, and Brasilia are currently investing in the expansion of their metro networks
adding additional lines, while other cities are also planning investments in the expansion of
passenger rail systems. Passenger rail transportation systems like metro and commuter rail
have seen tremendous acceptance in the country and the systems are viewed as a solution that
leads to a sustainable growth in transportation performance. The growing demand for
transportation services in other Brazilian cities such as Salvador, Fortaleza, Porto Alegre, and
Recife are forcing the development of high-performance public transportation systems such as
metro, light rail, and BRT systems. Another example is found in Rio de Janeiro, where a light rail
system was implemented in anticipation of the 2016 Olympics.
Passenger rail development around the Brazilian cities have focused on decreasing congestion
and improving accessibility for urban citizens through the engagement of the private sector.
These projects have helped to support improvements in several key outcomes including the
integration with municipal and inter-municipal bus lines, the introduction of an innovative
structure with operating concessionaires (established by a consortium of private companies and
turn-key contracts) for the construction of civil works, benefiting hundreds of thousands of users
with significant reductions in travel times. The success of passenger rail projects in and around
the Brazilian cities has been the catalyst for considerable public support in the expansion of
these rail systems to reach areas further outside the city centers. Today, ANPTrilhos operator
members have projects under execution or in the planning phase for the expansion of their
current systems. The passenger rail systems throughout Brazil represent a crucial component of
the national economic vitality of the largest metropolitan areas of the county.
While some passenger rail operators around the world have experienced a decrease in
revenues collected due primarily to the global economic downturn, operators in Brazil had
maintained or increased their ridership levels which has translated into higher revenues (prepandemic). With the significant population growth that Brazil continues to experience, rail
passenger ridership increased from 2014-2019. Additionally, the introduction of new metro and
commuter lines, as well as the integration of public transportation bus lines with passenger rail,
allowed for increased interconnections across modes, as well as increases in ridership in
passenger rail service.
2.0

The National Association of Passenger Rail Operators (ANPTrilhos)

ANPTrilhos is a national trade association representing passenger rail operators and industry
leaders in Brazil and its objective is to promote the development of rail transportation in the
country. The primary members of ANPTrilhos include CCR Metro Bahia, Metro Rio, SuperVia,
Metro Sao Paulo, Metro Fortaleza, CPTM, Metro DF, CTB, CBTU, Trensurb, Via Mobilidade,
ViaQuatro and VLT Carioca. On the industry side, members include TTrans, Siemens, Alstom
Brazil, Bombardier, CAF, IAT, and Wabtec. In 2018, Brazil recorded 3.6 billion passengers
transported by rail transportation. All of the passenger rail systems operated by ANPTrilhos
members were constructed based on an electrification system for the propulsion of trains and
auxiliary power systems. Table 1 below identifies the principal passenger rail systems in Brazil
all of which are members of ANPTrilhos.
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Table 1
Brazilian Passenger Rail Operators
Operators
Metro SP
CPTM
Metro Rio
SuperVia
Trensurb
Metro DF
ViaQuatro
CBTU Recife
CBTU Joao Pessoa
CBTU Natal
CBTU Maceio
CBTU B. Horizonte
Metro Fortaleza
CCR Metro/Bahia
VLT Carioca
TOTAL

Number of Cars

System Length / Number of Stations

1,200
1,356
360
663
100
120
85
131
13
20
26
96
80
45
32
4,327

375 Km/100 Stations
275 Km/100 Stations
60 Km/41 Stations
270 Km/104 Stations
35 Km/20 Stations
75 Km/32 Stations
13 Km/10 Stations
40 Km/29 Stations
62 Km/12 Stations
57 Km/23 Stations
32 Km/15 Stations
30 Km/19 Stations
43 Km/28 Stations
33 Km/21 Stations
28 Km/42 Stations
1,428 Km/596 Stations

The cost of maintaining passenger rail assets represent a substantial expense for all the
passenger rail systems in Brazil. Brazilian passenger rail operators, as well as ANPTrilhos
officials report that the third highest operational cost for the passenger rail systems is attributed
to the maintenance of rail assets mainly comprised of facilities, infrastructure, rolling stock,
equipment, and systems. ANPTrilhos officials report that a great number of the passenger rail
capital assets are at or have exceeded their expected useful life. The level of capital investment
required to replace or modernize the assets is substantial. As such, the passenger rail operators
are interested in developing enterprise asset management plans that can be supported by
emerging technologies to assist them in better decision-making as to the prioritization of asset
replacement or renewals. The asset replacements and renewals can be based on asset
condition and predictive analytical means as opposed to the conventional preventive
maintenance methods currently being used by the operators.
Growth and expansion of the passenger rail systems in Brazil introduces significantly higher
number of capital assets on top of already aged infrastructure and systems increasing the need
for a more efficient and fiscally-responsible mechanism for the management of assets. The
Brazilian operators are currently managing fleets of different ages creating a mixed-aged of
rolling stock operated by the same agencies. Additionally, passenger rail assets are being used
longer with delayed replacements, putting additional burden on maintenance staff.
Metro and commuter rail systems and their assets have grown significantly as the rail network
has expanded while maintaining the original rail lines and facilities. As the fleet grows, the
amount of assets become larger requiring higher capital investment in modernization and the
replacement of assets. This situation requires a continued process of asset management given
the direct link between asset age, condition, and maintenance costs. As the passenger rail
systems in Brazil continue to grow, a systematic and practical asset management plan and ICT
solutions will become an integral part of the overall passenger rail management in order to costeffectively maintain the capital assets.
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Current methods for asset management and preventive maintenance being utilized by the
Brazilian operators present numerous challenges in terms of asset visibility, failures, increase in
risk, service disruption, and strained maintenance staff. As such, ANPTrilhos officials report
that there is considerable evidence across all the passenger rail systems in Brazil for the need
to identify better solutions to address asset management practices and solutions across the
enterprises.
3.0

Passenger Rail Systems Maintenance

The topic of passenger rail maintenance is extremely important to all the Brazilian operators
given the fact it affects not only operational cost and profitability, but also safety, reliability, risk,
and quality of service. The operation of passenger rail systems requires an effective and
efficient maintenance plan and modernization investment program in order to repair, replace,
and/or modernize the various components of the passenger rail service.
The impact of increasing maintenance cost in Brazil has continued to affect the passenger rail
operators throughout the country. The prevalent method used by most passenger rail operators
is the MKBF which stands for “mean kilometer between failures” as a method of preventive
maintenance.
These preventive maintenance functions are performed after certain intervals have passed as it
relates to different components and systems of the passenger rail equipment. With the current
method of preventive maintenance, operators and their subcontractors try to prevent
components, sub-systems, or systems from degrading to the degree of total breakdown. As
such, repairs, service or parts are exchanged at specific intervals already identified by the
manufacturers or from experience by the maintenance departments. However, this method falls
short of maximizing the effectiveness and efficiencies of a sound maintenance program that is
condition-based and supported by ICT solutions that facilitate the utilization of predictive
maintenance.
While most operators impose the adherence of indicators such as MKBF on its third party
operators and maintenance contractors, the passenger rail owners must have the means to
monitor and report these parameters in a way that becomes productive for their operation. This
requires the application of modern ICT solutions for optimization of maintenance operations
which are rarely in use in Brazil.
ANPTrilhos officials report that passenger rail operators in Brazil spend somewhere in the
neighborhood of U.S.$ 1.0 billion in maintenance related costs and besides the cost of labor and
energy, maintenance represents the third highest cost for operation. Concerned by the high cost
of maintenance for the operation of their systems, passenger rail operators have requested
assistance from ANPTrilhos in conducting a technical assistance to identify emerging solutions
to improve the efficiency and effectiveness of operational performance and maintenance
operations, as well as improvement of operational safety and risk.
4.0

ANPTrilhos’ Request for Financial Assistance from USTDA

ANPTrilhos officials seek assistance in developing the plans and identifying the solutions with
the purpose to make asset management an integral part of the business management for the
various passenger rail organizations in Brazil, as well as representing a core strategic
management process. The rising maintenance and labor costs is forcing operators to search for
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emerging solutions with the purpose to more effectively and efficiently manage their rail
operations and maintenance. The objective of finding new solutions is to achieve higher level of
maintenance, safety and reliability across the entire passenger rail networks.
ANPTrilhos seeks assistance from passenger rail operational and maintenance experts, as well
as ICT solution engineers in understanding industry best-practices to achieve maintenance
efficiency and higher level of operational safety and reliability. The project proposal received
from ANPTrilhos outlines the needs from its operator members as indicated below:
•

An integrated asset management system that requires a specific operating system to
manage comprehensive information while providing full connectivity through all
enterprise functions;

•

Evaluation of technologies that would provide for overall cost reduction from an
operational and safety standpoint, including the areas of risk management,
maintenance, and operation, that could lead to a more cost effective passenger rail
operation;

•

Improve operational performance for rail transportation through the utilization of tools
that would produce real time information and best-practices in asset and risk
management to address operational, maintenance, safety, and reliability of the
passenger rail systems;

•

Elevate the level of passenger safety and minimization of risks through the application of
asset and risk management solutions;

•

Evaluation on the application of Internet of Things (IoT) platforms throughout the
enterprise, identifying specific areas where IoT solutions would be applicable and
beneficial for passenger rail service and with the goal to adapt to new and future growth
conditions;

•

The technical assistance seeks to provide a higher level of institutional safety for the
operators with the use of ICT solutions to increase operational and maintenance
reliability and the digitalization of several functions and processes across the enterprise
that are now performed by manual labor.

•

The technical assistance will evaluate the effects resulting from the application of an
integrated asset management system to be created by the combination of various ICT
solutions applicable to operational, maintenance, safety, risk and reliability
enhancements.

•

The implementation of asset management systems will have the capacity to generate
important and relevant information in a precise, accurate, and rapid fashion that can be
used in operational, maintenance, safety, and performance improvements.

ANPTrilhos’ request for the technical assistance will involve the collection of data originated
from the primary passenger rail equipment (trains, cars, energy systems, track, communication
systems, others) and facilities to determine the areas that offer the greatest opportunities for
cost savings, enhanced efficiencies and performance, as well as safety and reliability in the
areas of administration, operation, maintenance, safety, risk, and overall asset management.
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The technical assistance is envisioned to begin with the review of those components that
generate significant amounts of data (sensors, event registers, detectors, etc.) followed by the
analysis and processing of the information through the use of asset management systems that
eventually produces the most relevant information (in real-time) in such format and perspective
to allow for a convenient and effective decision-making process.
While the actual rail equipment and components to be evaluated for asset management
applications will be determined during the initial phase of the technical assistance, an example
presented by ANPTrilhos is the selection of the train wheels and the microprocessor based
braking systems that offer information and data that can be integrated into an asset
management system. ANPTrilhos reports that the collection of data from train wheels and the
proper analysis of this data, can help operators in enhancing operational efficiency, improved
maintenance capabilities, risk mitigation, energy savings, and greater insight and visibility into
the overall operational functions. According to ANPTrilhos officials, analytics of this data would
allow for more effective decision-making in terms of component repairs, equipment/parts
replacements and/or overhaul, increased safety and reliability of the entire passenger rail
systems.
The train’s braking systems produce significant amount of information for analysis and specific
patterns relative to the operation of the train. The microprocessor braking systems utilized by
Brazilian operators provide information on the actual movement of the train that can be
compared against optimal conditions, thus allowing adjustments to be made to improve
performance and energy utilization. ANPTrilhos officials report that the microprocessor braking
system provides information relative to the wearing of equipment and data from braking system
sensors can be analyzed in terms of the number of times the brakes are applied, the intensity,
and the location within the route to better define repair and replacement intervals. Based on this
information, the asset management system can determine the condition of other components
and their replacement intervals such as wheels, shoes, inserts, as well as other mechanical,
electrical, and hydraulic equipment.
This data in turn, offers additional information on durability and quality of the materials being
used for the main components of the trains and cars. The microprocessor based braking
systems (used in the trains) are used to control the maximum operating speed of the trains
along the route. As the train conductor exceeds the programmed maximum speed, the brakes
are applied automatically for speed reduction. The process of acceleration and deceleration due
to the automatic application of brakes increases the amount of energy consumption of the
trains. Information from the braking system sensors can be utilized under an asset management
system to analyze data and provide information on energy levels wasted and generate reports
for the organization and the train conductors as to the optimal and safest conditions in which the
trains should be operated.
Another area of importance (as reported by ANPTrilhos) is the mitigation of risk in the operation
of the passenger rail systems. Asset management systems have the ability to recognize
(through predictive data analytics) and report certain conditions and tendencies of equipment
and component performance. For example, the train’s microprocessor braking system serves a
critical function in operation and safety of the train and represents one of the highest levels of
risk due the potential failures in certain components of the system. The utilization of modern ICT
solutions such as asset management systems can provide a solution to analyze data such as
braking sensors and predict component failures before they actually happen, thus minimizing
operational risk and improving safety for the passenger rail operators.
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5.0

Brazil Passenger Rail Enterprise Asset Management Plan

Based on the DM assessment conducted, HEP has developed a project concept for Brazil
Passenger Rail Enterprise Asset Management Plan for which a technical assistance should be
considered. The technical assistance assessments will result in the development of a practical
plan for the acquisition and implementation of passenger rail asset management solutions and
the identification of passenger rail maintenance best-practices that in turn are expected to
reduce operational and maintenance costs while improving operational efficiency, safety, risk
and reliability for passenger rail systems in Brazil.
The objective of the technical assistance is to evaluate the potential benefits that could be
obtained with the implementation of EAM solutions for the passenger rail operators in Brazil.
The implementation of EAM solutions would provide connectivity across organizational functions
and oversee all operational processes for the passenger rail organizations including operations,
management, maintenance, safety, risk, and reliability. The technical assistance would evaluate
the current operational and maintenance conditions for ANPTrilhos’ operating members and
would identify and prioritize the most suitable EAM solutions for each operator dependent on
their operational and maintenance characteristics.
One of the primary objectives of the technical assistance will be to develop a practical plan for
the implementation of effective EAM solutions to ensure that the Brazilian passenger rail
operators are able to maximize the value of capital rail assets throughout the asset’s lifecycle.
The technical assistance will evaluate all the passenger rail systems (ANPTrilhos members)
with the purpose to identify opportunities for the implementation of EAM solutions and industry
best-practice that can provide the operators with an integrated approach to managing capital rail
assets while minimizing risk and maintenance costs. Recommendations will be made regarding
how the EAM solutions can be utilized as a tool to overcome the challenges faced by the
operators in their aging infrastructure assets.
The technical assistance will focus on identifying the different rail equipment, rail systems and
sub-systems as well as major operational and maintenance components and determining how
these rail assets can be integrated under an asset management system that can help the
operators align their operations and maintenance functions with their overall business strategies
and organizational objectives.
The operators are interested in investing and taking advantage of the asset management best
practices and EAM solutions as an enhanced manner to do business while balancing costs,
performance, and risks through the integration of enterprise functions and systems with the goal
to achieve reduced capital and operating costs, reduced safety and service risks, increased
system-wide performance, improved operational efficiency and making informed capital
spending decisions.
Furthermore, operators are very interested in investing in emerging maintenance and ICT
solutions, technologies and optimum operating maintenance best-practices such as “predictive”
maintenance as opposed to “preventive” maintenance that will lead to operational efficiency and
cost savings. Passenger rail maintenance operations are performed by either the rail operators
themselves or by third party maintenance contracts. Usually, the older rail systems are
maintained by the system’s owners as this type of maintenance is less attractive to third party
contractors. However, for newer passenger rail systems, the owner (a state, municipality, or
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federal government) often enters into a contract with a third party maintenance provider that
assumes the maintenance responsibilities and charges the owner for its services.
In either scenario, the owner is ultimately responsible for its assets and financial stability of the
organization, therefore the minimization of maintenance costs is of paramount concern to all
owners. Operators across Brazil wish to transition from the conventional method of “preventive”
maintenance by the digitalization of maintenance functions which is more dynamic and cost
effective. Today’s sensor technology allows for the monitoring of assets and most important rail
components, Artificial Intelligence (AI), and IoT make it possible to analyze massive amounts of
rail-related data that are put in perspective for better decision-making as it relates to operational
maintenance, performance, safety, and risk.
The DM assessment reveals that the provision of passenger rail service in Brazil represents an
asset-intensive industry that creates challenges for the operators in terms of how to best
maximize the value of their assets throughout their lifecycle and the systems encompass a
variety of data sources. Most of the Brazilian passenger rail systems present significant datarelated challenges to developing safe, reliable and cost-efficient operational and maintenance
programs as data sources are fragmented, asset data is not easily accessible, and overall
functionalities are siloed.
The cost of maintenance for passenger rail systems in Brazil is considered to be substantial and
maintenance is mainly comprised of rolling stock, energy systems, track, signaling systems,
stations, tunnels, train control and supervising systems, security systems, mechanical systems,
and maintenance facilities. The total amount of rail assets is huge for each of the operators.
Managing these assets is a major undertaking and a high priority for the operators as safety and
regulatory factors are tied to asset maintenance. Customer satisfaction and economic
considerations are also connected to the reliability and maintenance aspects of the rail system
as one-hour of service outage could represent hundreds of thousands of dollars in revenue
loses to an operator.
6.0

Information and Communications Technologies (ICT)

ICT technologies have evolved significantly in the area of asset and operational management
systems that is allowing passenger rail companies to build a smarter rail system. ICT is
considered a critical asset management enabler and is considered foundational to any asset
management initiative. There are many benefits to employing rail asset management systems
including improved passenger rail operations and reliability, safety performance, reduced
operational expenses, improved railway infrastructure, improved cash flow and profitability,
streamlined project and equipment lifecycle, real-time decision-making, security, minimization of
risk, and improved resource productivity.
The innovative approach of EAM solution implementation offers the possibility of utilizing
available rail data and information for strategic planning and operational strategies, as well as
for the optimization of resources for maintenance through the use of real-time information for
access to and from the trains, the stations, and other assets.
The DM assessment revealed that the various passenger rail operators in Brazil currently use
information systems of different types with differing levels of automation to support their
operations. Many of the passenger rail systems are challenged with a legacy environment of
data management practice, information systems, and processes that generate enormous
amount of data, while operating in a non-integrated setting. The development of data-driven,
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end-to-end asset management systems will be critical to improving reliability of the systems as
well as reducing overall operational cost and risk. An example of this is CPTM and Metro Sao
Paulo that combined have more than 20 different service lines operated by different systems
and third party operators with multiple types of rolling stock, electrification assets, SCADA
systems, signaling systems, train control systems.
Given the amount of information and data generated by the passenger rail systems, ANPTrilhos
and its operator members have the desire to identify all available opportunities for the
application of emerging technologies such as EAM solutions that can be implemented
enterprise-wide to maximize efficiency, cost reduction, increased revenue and reliability,
improved maintenance and safety, as well as quality of service for users. The use of new and
emerging technologies such as EAM solutions in passenger rail operations is fundamentally
changing the manner in which rail service is being provided. The utilization of EAM solutions as
part of the passenger rail operations further contributes to the development of more efficient
maintenance programs based on internet platforms and analytic capabilities. The application
EAM solutions offer excellent opportunities for the Brazilian operators in terms of system-wide
optimization while boosting operational and maintenance performance which translates into
enhanced customer experience and profitability.
Brazilian passenger rail operators are interested in optimizing their rail asset processes, failure
detection, identification of equipment and component failure rates and maintenance requirement
patterns in order to capitalize on cost saving opportunities while supporting financial
sustainability for their respective organizations. ANPTrilhos officials cited the goal to reach rail
system reliability as the fundamental justification to invest in enterprise asset management
systems.
7.0

Brazil Passenger Rail Enterprise Asset Management Plan – Technical Assistance

It is the intent of ANPTrilhos and its operators to evaluate the opportunities for utilizing EAM
solutions and supplementary ICT systems as a mechanism to transform the current operating
and maintenance infrastructures and platforms into a network of collaborative systems that can
seamlessly deliver solutions across the enterprise. As such, ANPTrilhos has requested financial
assistance from USTDA with the purpose to conduct a technical assistance that would advance
connectivity and operational efficiency for the passenger rail networks as well as the creation
and implementation of EAM solutions to improve operational efficiency, safety, reliability, and
cost savings.
The technical assistance will examine and identify how the implementation of enterprise asset
management systems can support the Brazilian operators in developing organizational long,
medium, and short-term planning for the areas of operations, maintenance, safety, and
reliability. ANPTrilhos officials have reported that the complexity of their rail assets along with
the intricacies and vast responsibilities of private concessions for their passenger rail systems
makes it very complicated for understanding the overall condition of their assets in real-time, as
well as for decision-making purposes when it comes to repairing, replacing, and overhauling of
the rail equipment.
The technical assistance will examine the primary rail assets for each of the operators in Brazil
and recommend, in addition to the EAM solutions, other technologies that will supplement the
EAM systems such as the use of asset tracking systems, asset financial/accounting systems,
asset tracking mobile technologies, cloud-based solutions, analytic technologies and others that
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can increase opportunities to collect, consolidate and analyze rail asset information that will
ultimately result in optimized performance of the entire rail system.
The technical assistance will examine the opportunities for each operator and their passenger
rail system in terms of collecting and obtaining real-time insight and visibility into their rail
physical assets across the enterprise to include operations, maintenance, safety, risk, reliability
and performance. Along with identifying these opportunities, the technical assistance will make
recommendations as to the most suitable solutions required to perform the functions of tracking,
monitoring, and managing information associated with the reliability and performance of the rail
assets.
Today, several operators have invested in various types of resource planning tools to help them
in the planning of new facilities and operations, while some have invested in electronic mapping
systems to create electronic based mapping capabilities for their operating environments. The
ability to geographically visualize the location of where the rail work is being done on a map is
helpful in increasing workforce efficiency and the quality of customer service and these systems
can be integrated to feed information to EAM solutions for enhanced performance.
Most of all the passenger rail systems in Brazil are operated under a Supervisory Control and
Data Acquisition (SCADA) system that oversees all supervisory and control functions of the rail
systems. These systems oversee and produce huge amounts of information that can be utilized
as a great resource for EAM systems. The technical assistance will examine each passenger
rail system and identify the types of applications and solutions currently in use as it relates to
resource planning software, SCADA, traction power control systems, security systems and
others, in order to formulate recommendations associated with the integrations of these types
systems with the operation of the recommended EAM solutions.
The use of SCADA systems by all operators is fundamental to obtaining a variety of information
for the rail systems and given the fact that all passenger rail systems currently employ such
technology, this will serve as an excellent foundation to build from when EAM solutions are
implemented. In addition, the majority of the passenger rail systems in Brazil are equipped with
microprocessor braking systems and wheel sensors that serve as an excellent source of
information for the EAM solutions and for data analytic purposes.
The technical assistance will concentrate on reviewing current passenger rail operations in
terms of work order management procedures, asset management programs, maintenance
planning and scheduling programs, safety, risk, reliability and performance indicators that are in
used and determine how these areas can be significantly improved with the implementation of
EAM solutions across the enterprise.
The technical assistance will identify short and medium-term milestones for the acquisition and
implementation of enterprise asset management systems that are most suitable for the rail
operators in Brazil and will examine the operational characteristics of each rail system and
make recommendations based on the assets and operational and maintenance programs.
The technical assistance will evaluate the current ICT infrastructure (data centers, hardware,
software, communications, train control systems, SCADAs, other auxiliary systems) and
determine the optimum plans for the integration (where possible) and implementation of EAM
solutions across enterprise functions. The technical assistance will determine how the existing
systems should be upgraded, enhanced, replaced, and/or recommendations for the introduction
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of asset management solutions that are likely to enhance maintenance capabilities and improve
operational efficiencies.
ANPTrilhos and its operator members are expected to utilize the recommendations from the
technical assistance final report for their decision-making process in the acquisition and
implementation of the required EAM solutions for the passenger rail systems in Brazil.
As part of the technical assistance, a financial and cost analysis will be conducted for the
principal areas of operation and maintenance of the passenger rail systems and those
representing the highest cost. Based on the results of the cost analysis, the technical assistance
will identify the operational areas that can be expected to receive the highest cost savings
resulting from the implementation of EAM solutions. The technical assistance will conduct the
appropriate analytical processes and computer simulations necessary to identify the areas that
offer the highest rate of return from the EAM solution investments.
The results from the technical assistance will aim at supporting each operator’s strategic plans
and operational objectives through the implementation of EAM solutions. Operational and
maintenance cost savings as well as safety and reliability improvements requires that each
operator take an effective and integrated approach and the application of asset and risk
management solutions will serve as one of the major driving forces to achieving operational
efficiencies. These applications and strategies will be developed as part of the technical
assistance.
The technical assistance will utilize international case studies to demonstrate how the
implementation of EAM solutions in the rail sector have been applied as a critical platform to
inventory, monitor, control, manage, and administer the overall operations and maintenance of
passenger rail systems as well as outlining the huge cost saving opportunities that result from
these solutions.
The final product of the technical assistance will be the development of a practical
implementation plan for the acquisition and implementation of EAM solutions and
supplementary technologies, including asset management industry best-practice for the
passenger rail systems. Subsequent to the completion of the technical assistance, it is expected
that individual operators will formulate their procurement plans for the acquisition and
installation of the recommended EAM solutions. This in turn, is expected to create the need for
additional consulting services as operators will require design, installation, integration,
programming, project management, commissioning, and training services that could possibly
come from U.S. firms.
8.0

U.S. Department of Transportation (USDOT)/Federal Transit Administration (FTA)

Since 2014, FTA has been developing the transit asset management federal program in the
United States. Since the U.S. Congress’ approval of the MAP-21 and subsequent America’s
Surface Transportation (FAST) Act, FTA has enacted transit asset management regulations that
require transit service providers to develop a Transit Asset Management (TAM) Plan and
establish asset management performance measures and targets for all passenger service
organizations that receive federal funding. The federal regulations require a TAM Plan that
covers a horizon of four years and required updates at least once every four years, the
designation of an accountable executive, establishment of performance measures and targets
for each asset class, and the annual submittal of an asset data and narrative report to FTA.
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FTA recognized the importance of managing transit agencies assets with the development of
plans as well as the utilization of modern solutions that would assist the transit agencies in
optimizing the management of critical assets throughout their life cycle, while delivering the
organization’s strategic objectives. As such, since July of 2016, all transit providers in the U.S.
receiving federal funds, whether bus or rail transportation, are required to develop a TAM Plan
and adhere to strategies set in the plan, comply with annual asset reporting to a national data
base, and strive to achieve performance measures and asset targets. While TAM plans are not
required by the Brazilian regulators at this time, ANPTrilhos is aware of the recent
developments in the U.S. (related to asset management) and wish to explore the development
of a structured plan that can assist them in optimizing asset management with the utilization of
emerging ICT solutions.
9.0

International Organizations

There are a number of international organizations in the transportation sector that are involved
in the promotion of best-practice and standardization of asset management systems. This
section of the report outlines some of these organizations.
9.1

AASHTO

An organization in the U.S. that has taken asset management to the forefront is the American
Association of State Highway and Transportation Officials (AASHTO). AASHTO’s
Transportation Asset Management Guide provides a framework for addressing highway asset
management outlining the different asset management principles that provide implementation
guidance for advancing the state of the U.S. highway industry’s asset management practices.
AASHTO’s guide demonstrate the importance of implementing asset management associated
with highways, bridges, roads. This is relevant due to the fact that passenger rail systems
usually employ overpasses, underpasses, tunnels and bridges as part of the infrastructure to
support rail operations.
9.2

American Public Transportation Association (APTA)

APTA has been involved in supporting the development of asset management for public
transportation in cooperation with FTA and through APTA’s State of Good Repair Standards
Group. APTA’s involvement relates to obtaining feedback and increase awareness regarding
the state of the industry’s asset management practices and addressing common industry
challenges associated with asset management for the benefit of industry and users.
9.3

International Standardization Organization (ISO)

The ISO has been involved in developing guidelines for asset management for a number of
years. In 2014, the organization issued ISO 55000 as an international framework for the
development of asset management systems outlining a broad structure for any organization,
particularly those with capital assets, to develop and introduce an asset management system
into their current practice. Many organizations around the world are now utilizing the ISO 55000
series of documents to guide them in the development of asset management plans and bestpractices.
10.0

U.S. Passenger Rail Operators

HEP CONSULTING

13

Brazil Passenger Rail Enterprise Asset Management Plan
Since 2017, U.S. passenger rail operators have begun to develop their TAM Plans and some
operators have begun the acquisition of EAM solutions to assist them with tracking, monitoring,
optimizing operations and maintenance in order to meet performance measures and asset
targets. The following presents an overview of some of the passenger rail operators in the U.S.
that have developed asset management programs and actually implemented EAM solutions.
The purpose of presenting these examples is to demonstrate how passenger rail agencies in
the U.S. consider asset management a priority to their operations and are taking advantage of
emerging ICT solutions such as EAM, to assist them the enhancement of overall operational
performance and maintenance.
10.1

New York Metropolitan Transportation Authority (MTA)

MTA operates the New York City subway and bus systems and two commuter railroads which,
on average, serve more than 8.6 million passengers in the City of New York and its metropolitan
area, and nine toll bridges and tunnels within New York City. MTA began development of the
required TAM Plan in 2017 and quickly realized the need for ICT tools to help the agency
manage its assets. MTA sought a comprehensive and unified information technology approach
for managing and maintaining each of the MTA operating agencies' infrastructure, vehicles, and
other assets. MTA selected EAM solutions by Infor in conjunction with Bentley Systems (both
U.S. companies), to standardize the management of assets throughout the organization. With
Infor and Bentley’s solutions, MTA expects to improve how the agency manages and maintains
all capital assets as well as expecting results in improved service and lower costs.
MTA's objective in making the EAM investment is to empower all levels of the MTA by providing
more informed, transparent, and data-driven decision-making. This will in turn help the
organization optimize the use of resources and lower the cost of operations, while enhancing
the safety and reliability of the infrastructure. Infor’s EAM will provide MTA users with analytical
tools needed to handle all maintenance, strategic planning and reliability initiatives throughout
the organization, which includes MTA Headquarters, MTA New York City Transit, MTA Bus,
MTA Long Island Rail Road, MTA Metro-North Railroad, and MTA Bridges & Tunnels. By
managing assets uniformly across the enterprise, MTA will be able to, through shared business
practices, improve safety, reliability, cost-effective asset uses and most importantly, enhance
customer satisfaction.
10.2

Bay Area Rapid Transit District (BART)

BART is responsible for operating the heavy rail transit system serving the San Francisco Bay
Area, operating five lines on 104 miles of track with 44 stations. BART operates the fifth-busiest
heavy rail transit system in the U.S. with the oldest fleet in the U.S. BART initiated an asset
management program to deal with the overwhelming task of evaluating the modernization of its
fleet and other maintenance functions. BART selected a combination of EAM solutions
supplemented with a Geographic Information System (GIS) from ESRI to enhance its
operational performance and maintenance capabilities. The nature of maintenance operations
at BART were dominated by the high frequency of asset failures and unscheduled maintenance.
With the utilization of EAM and GIS solutions, BART was able to reduce the time spent on
unscheduled maintenance from 80% to less than 40% which represented millions of dollars in
capital and maintenance savings and also created an environment that allowed for the work to
occur most efficiently. In addition, the implementation of EAM solutions in concert with the GIS
system allowed BART to improve its car availability by 7.5%, from 533 cars to 573 on a daily
basis and car reliability improved by 188%. The EAM and GIS systems provided sufficient
HEP CONSULTING

14

Brazil Passenger Rail Enterprise Asset Management Plan
improvement and better asset visibility that allowed BART to transition from a costly outsourced
maintenance service to an in-house maintenance saving millions of dollars.
10.3

Metropolitan Atlanta Rapid Transit Authority (MARTA)

MARTA is one of the ten largest public transit agencies in the U.S. as it serves two million
residents and records more than a half million passengers per day with 340 rail cars, 38
stations, and 550 buses. Managing assets is a major undertaking by the authority and in fact,
MARTA is a leader in transit asset management as it became the first North American public
transit agency to receive the ISO 55000 certification. MARTA started with a pilot project with
IBM’s Maximo APM solution for predictive maintenance deployed to improve the asset reliability
of its tunnel ventilation system. The solution uses machine learning to identify patterns in asset
data, usage and the environment, and correlates them with known issues to predict failures. The
project provided MARTA with such success and savings that the authority proceeded to
implement EAM solutions to cover a wider area of operations and maintenance.
In 2016, MARTA completed the successful implementation of an agency-wide asset
management program with policy, plans, and systems. MARTA implemented an EAM solution
from IBM to act as the central core of its asset management system where other systems feed
information to be analyzed. With the application of IBM’s EAM solution, MARTA was able to
reduced its capital program from U.S.$ 386 million to U.S.$ 186 million over a period of four
years. Other benefits derived from the EAM solution implementation include improved service
and safety, more efficient use of resources (labor and non-labor), enhanced customer
satisfaction, and positive agency perception.
10.4

Chicago Regional Transit Authority (CTA)

CTA oversees the third largest public transportation system in the U.S. with more than U.S.$
142 billion in total assets. CTA implemented an asset management program to meet the
requirements of FTA. Before the implementation of its EAM solution and program, CTA
estimated the need for U.S.$ 24.6 billion to address the backlog and perform normal
replacement and capital assets over a ten-year period. With more accurate information and the
use of analytical processes through the application of EAM solutions, the capital investment
figures were refined to determine that what was more accurately needed was U.S.$ 19 billion
over the ten-year period. EAM solutions have continued to assist CTA in the enhancement of
operational performance, maintenance, and safety reducing cost in all these areas and
improving reliability.
10.5

Massachusetts Bay Transportation Authority (MBTA)

MBTA provides commuter rail, heavy rail, light rail, bus transit, bus rapid transit, and ferry
service to approximately 1.5 million passengers a day in the Boston Area. MBTA implemented
an asset management program in 2006 to track, monitor, and improve operational performance
and maintenance capabilities for the entire organization. Since then, MBTA has gradually
improved and expanded its asset management program and added ICT solutions to strengthen
its operational core business. MBTA now has the ability to prioritize projects based on a
transparent process using objective data and with reports generated from reliable systems such
as EAM solutions that has helped the state of good repair of all assets. MBTA has continued to
receive operational and maintenance improvements from the use of EAM solution
implementations.
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10.6

Washington Metropolitan Area Transportation Authority (WMATA)

WMATA has been addressing the issue of asset management with a multi-prone approach,
developing a state of repair report for all the assets, asset condition assessments, as well as the
development of a TAM Plan supplemented with a series of ICT solutions to optimize operations,
maintenance, and overall performance. The ICT solutions implemented by WMATA include
Enterprise Resource Planning (ERP), Oracle’s Peoplesoft solution for fixed asset accounting
and to increase productivity, Bentleys’ Optram tracking system for linear assets, as well as other
EAM solutions. The combination of these resources has allowed WMATA to better organize
their asset management functions to improve operational performance, maintenance, safety,
risk management and reduce capital expenditures.
The utilization of EAM has allowed WMATA to centralize its core maintenance management and
improve decision-making process in terms of when and where to allocate the necessary
financial resources to become more effective in capital asset replacement and other capital and
operational investments. WMATA selected IBM’s EAM Maximo solution for the primary
management of its capital assets allowing the organization to become more efficient in its
operations and maintenance programs.
10.7

Dallas Area Rapid Transit (DART)

DART is a transit agency serving the Dallas–Fort Worth metro area of Texas. It operates buses,
light rail, commuter rail, and high-occupancy vehicle lanes in Dallas and twelve of its suburbs.
DART's light rail system is the longest in the United States, at over 93 miles (149.7 km), and
began operation in 1996. At 95,800 weekday boardings, it is also the 6th busiest light rail
system in the United States. Since 2017, DART has been engaged in the development of asset
management activities aligning these with the organization’s strategic plan. In 2019, DART
successfully launched the pilot phase of their first EAM solution, IBM Maximo Asset
Management and lnterloc Solutions Mobile Informer implementation.
DART partnered with lnterloc to deliver a cloud-based Maximo and Mobile Informer solution and
DART’s distributed workforce of approximately 60 users are utilizing Maximo and Mobile
Informer to perform work and asset management of vital relays that are used to route trains
along the track as well as to inspect other rail signal assets. Additionally, two Mobile Informer
applications are being used at DART that include Interloc Mobile Informer Work Management
(used by maintenance personnel to perform signal inspections, as well as preventive and
corrective work) and condition assessments used by DART Engineering Department to capture
signal asset condition ratings.
This is the first of 3 major EAM solution implementation phases for DART. Subsequent activities
of the project will include design, which will apply EAM best practices, Maximo and Mobile
Informer to the entire organization and expected to go-live in December 2020 with the
remainder in June 2021.

C.

PROJECT SPONSOR’S CAPABILITY AND COMMITMENT

This section of the report describes the project sponsor capability and commitment as it relates
to identifying and implementing emerging ICT solutions and technologies to enhance asset
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management, operational performance, and maintenance efficiencies for the passenger rail
systems in Brazil.
1.0

ANPTrilhos Accomplishments

ANPTrilhos has taken a lead role in working with all the passenger rail operators, the national
rail industry, as well as with federal, state, and municipal regulatory entities, to tackle major
issues that impact the promotion of passenger rail service in Brazil. As such, the organization
works on common goals to support the local passenger rail industry. The leadership of
ANPTrilhos is comprised of representatives from all the passenger rail systems in Brazil, in
addition to having a president and technical staff.
ANPTrilhos represents 100% of the Brazilian passenger rail operators in the country and the
organization aims at promoting the use of passenger rail service as a high quality mobility option
for the citizens in Brazil. ANPTrilhos is actively involved in promoting the development of
policies and programs (at the federal, state, and municipal levels) to support public
transportation by means of rail transportation. Among the most recent programs developed,
ANPTrilhos created the “Mobility Plan for Rail Transportation” as part of a focused campaign
aimed at educating the citizens and governmental entities on the importance of including
passenger rail transportation as part of the required mobility plans for each municipality in the
country.
The Mobility Plan for Rail Transportation serves as a resource to assist municipalities and states
in utilizing passenger rail systems as alternatives to other modes of transportation. As the
municipalities grow very rapidly in population, cities will need to address the issue of mobility in
a comprehensive and integrated manner, and ANPTrilhos seeks to promote rail transportation
as an effective and efficient mode of transportation. As a result of ANPTrilhos’ efforts in working
with governmental agencies, in 2015 the Brazilian National Congress approved a law in Article 6
of the Federal Constitution that designates transportation as a direct social benefit to the
country, along with others such as national security, liberty, social development and equality
and justice.
ANPTrilhos staff reports that among all modes of public transportation, passenger rail
transportation is the only one that generates positive benefits for the community by reducing
travel times, reduction in fuel consumption and emissions, vehicular accident reduction,
improved quality of life, and improved environmental conditions. ANPTrilhos in partnership with
other transportation organizations in the country, was instrumental in the passage of two
important pieces of legislation that included Law 13.089 of 2015 and Law 12587 of 2012. Law
13.089 establishes the guidelines for the required planning and execution of public functions for
the common interest of metropolitan regions in the country and areas established by the states
requiring the creation of an urban and integrated development plan that identifies the
instruments for governance and criteria for supporting urban development.
Law 12.587 instituted the National Policy for National Urban Mobility (Politica Nacional de
Mobilidade Urbana- PNMU) which is based on fundamental principles such as accessibility,
public transportation, sustainable development for cities, and security. The PNMU supports and
prioritizes the development of public transportation as a means of integrating urban mobility and
seeks the use of energy efficient systems for the transportation of people. Perhaps the most
important tool generated as a result of the PNMU, was the requirement that any municipality
that exceeds a population of 20,000, is required by law, to develop an Urban Mobility Plan (Plan
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de Mobilidade Urbana). ANPTrilhos and its members worked diligently for many years to
promote the passage of the PNMU legislation in support of passenger rail transportation.
The growth of the passenger rail network in Brazil has been increasing over the last twentyyears, to the point that the ten largest municipalities in the country now have some form of
passenger rail service. ANPTrilhos has been fostering the development of rail transportation
over the years mainly through the support and promotion of partnerships between the private
and public sectors with Public-Private-Partnership (PPP) initiatives. The introduction of the
private sector in the development of rail infrastructure in Brazil has grown substantially allowing
cities and states to construct the needed infrastructure and systems required to strengthen
mobility. ANPTrilhos continues to advocate on behalf of operators and private investors for the
continued PPP initiatives across the country as the main mechanism to expand the passenger
rail networks.
At the present time, there are eight projects in the development stage across Brazil and under
contract with the private sector acting as the prime investor in the construction of infrastructure
and acquisition of rolling stock. Four out of the eight projects are completely new rail systems for
cities, two of which are being developed as a PPP between private investors and specific
Brazilian states. ANPTrilhos is constantly advocating and supporting the financing of passenger
rail projects through private investments for the advancement of public transportation by rail.
Additionally, ANPTrilhos provides support to municipal governments in the area of passenger
rail studies, planning, and technical advice with the purpose to assist these governments in the
decision-making process as it relates to public transportation. Another one of ANPTrilhos’
organizational objectives is to improve the safe and efficient movement of people through rail by
supporting the utilization of modern technologies for a sustainable transportation system.
Furthermore, the transition from the use of conventional preventive maintenance programs to an
automated system that has embedded predictive analytics for improved maintenance has been
reported as great importance for the operators.
2.0

ANPTrilhos’ Commitment

The Brazilian passenger rail operators recognize that they have made significant investments in
the development of infrastructure, rolling stock, and train related technologies. As such, it is
imperative to establish a modern technology platform for enhanced operational and
maintenance programs with the purpose to continue to provide the users with the best
transportation service at the lowest possible cost.
Labor costs are dependent on the local economic factors of Brazil and thus a more complicated
issue to resolve between the passenger rail operators and the unions. Energy costs are based
on contractual arrangements and established rates between the operators and the power
service suppliers. However, maintenance costs are affected by the type of maintenance
program that an organization establishes, the type and condition of the assets, and the cost of
services provided by third party companies.
Passenger rail operators in Brazil are constantly targeting initiatives to address expenses
associated with labor, energy, operations and maintenance and as such, have requested that
ANPTrilhos undertake the initiative of identifying the most effective EAM and ICT solutions to
positively influence the rail maintenance programs in the country while improving safety,
reliability and minimizing operational risk.
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D.

IMPLEMENTATION FINANCING

1.0

Financial Review

This section of the report describes the process undertaken during the financial evaluation as it
relates to the implementation of EAM solutions and supplementary ICT technologies for the
various passenger rail systems in Brazil, including the financing mechanisms expected to be
utilized for technology acquisition and implementation, as well as a summary of the passenger
rail activities that have been supported by local financial institutions and international multilateral
organizations.
The funding sources for operational and maintenance functions were reviewed for each
operator to determine the sources of revenue (from the passenger rail system) that are applied
to the operation of the system, as well as funding categories that are utilized by operators for
the acquisition of parts, systems, sub-systems, equipment, components as well as funding of
labor and third party maintenance contracts. Reports from some operators and ANPTrilhos
officials indicate that a variety of funding mechanisms are used for operations and maintenance,
including revenue streams from fare collections, ancillary revenues, and non-repayable federal
and state government grants and subsidies. Ancillary revenues for the Brazilian operators
include space rental, advertisement revenues, commercial leases, park and ride facilities, and
others.
Passenger rail operators prepare annual budgets on the basis of these three main sources of
revenues and allocations are made proportionately to cover operational and maintenance
functions for the organization, including annual amounts that are obligated through third party
contractual agreements for operations and maintenance services.
The review indicates that operational and maintenance expenses have continued to increase
over the last five years as the costs for labor, energy, materials, and parts, have increased.
Inflation rates in Brazil have had an effect on rising costs as well, further impacting the
operational and maintenance cost for operators.
Ridership is very important to the passenger rail service due to the fact that fare revenues help
support the operation of the system. A review of ridership levels across the rail passenger
systems in Brazil indicate that for the most part, all systems have experienced growth over the
last five years and projections indicate a similar trend to continue as demand for transportation
increases in the metropolitan areas. This represents a good economic indicator for operators in
the area of revenues as this lowers the level of federal and state subsidies required for system
operation.
A review of the financing mechanisms used in the past (by operators) to access funds to pay for
capital projects or services was conducted to determine the operators’ experience with capital
financing of rail infrastructure and rolling stock acquisition. The review indicates that most
operators have accessed a combination of financial sources that include various forms of debt,
equity, and capital leases as well as obtaining capital financing from development banks and
multilateral financial institutions. Operators have engaged in this type of financing for large
capital projects including construction of rail infrastructure which has created repayment
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obligations including repayments with interest. The most popular method of financing passenger
rail development in Brazil has been through PPPs which are later explained in this section.
2.0

Financial Assessment for ANPTrilhos' Operator Members

Metro Rio, SuperVia, Metro Sao Paulo, CPTM, Metro DF, CBTU, Trensurb, VLT Carioca, CCR
Metro Bahia, and ViaQuatro are funded either through public sources such as in the case of
Metro Sao Paulo, CPTM, Metro Rio, Trensurb to name a few and others by private concessions
such as CCR Metro Bahia and ViaQuatro. However, all of the passenger rail systems belong to
the federal, state or municipal governments that provide subsidies for the operation of these
systems. Furthermore, ANPTrilhos officials report that the operators are willing and able to fund
the deployment of emerging ICT solutions such as EAM solutions given the fact that these
innovative solutions can have a direct impact on reducing operational and maintenance
expenses for all the operators with relatively short periods of investment recovery.
Since keeping the rail assets in a good state of repair is a fundamental and an integral part of
the overall rail operation, passenger rail operators understand the importance of investing in ICT
solutions that will enhance the opportunities for operational and maintenance cost reduction.
Operators need to understand the level of funding required, the most suitable and effective
solutions available, the benefits that can be expected from solution implementation, and
ultimately an action plan that paves the way for implementation of the recommended EAM
solutions and supplementary technologies.
There is a range of financing products available on the commercial markets in Brazil that could
be tapped by the operators should they decide to seek financing for innovative technology
deployment.
The repayment period on the implementation of EAM systems is dependent on the type of the
assets and whether the assets are managed across the enterprise versus small and specific
functional areas within the organization. In general terms, the investments made for the
implementation of computerized maintenance management systems are recouped in a period of
about 14.5 months, although cost savings can be achieved in a relatively short order.
Today, passenger rail operators in Brazil utilize several procurement methods depending on the
type of agency. State owned organizations such as Metro Sao Paulo, CPTM, Metro Rio and
other public organizations follow the Brazilian state procurement laws, while private sector
operators (CCR Metro Bahia, ViaQuatro) are free to select the technologies of their choice.
However, both public and private operators are very careful in their product reviews (as it relates
to system acquisition) and are constantly seeking the highest quality that provide substantial
level of accuracy and reliability with cost usually being a secondary factor in the decisionmaking process.
3.0

Rate of Return on Investments

As part of the DM, several factors were taken into consideration on potential Rate of Return
(ROI) for investments that operators could potentially make in establishing enterprise asset
management solutions in their organizations. Asset management has a direct impact on
profitability, since it affects the quality of service delivered to passengers. Asset management
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solutions have proven to positively impact operational and maintenance costs as efficiencies are
realized once the assets are controlled and managed yielding cost savings. Most of the
passenger rail maintenance programs in Brazil utilize a preventive maintenance approach and
are based on the replacement of parts and equipment over a time interval. As a result,
passenger rail operators and third party maintenance providers commonly overstock rail
equipment and parts to ensure they always have the right amount of assets they need.
This type of maintenance approach comes with high premiums associated with the constant
ordering of equipment and parts, storage costs, inventory cost, equipment insurance costs, and
the significant financial impact of stocking large amounts of materials at one time. This situation
creates a financial burden on the operator’s maintenance budget as assets are paid for, but
remain stored for a period of time. However, the application of asset management solutions can
assist the operators in better controlling of assets and actually eliminating overstocking or
stockpiling of equipment and parts because the assets are constantly managed in a predictive
fashion that prompts the owner about the optimum period for repairs and part replacements.
There are certain value drivers that were evaluated in terms of direct contribution to ROI by the
implementation of EAM solutions for the passenger rail systems in Brazil. The value drivers
evaluated are categorized in different blocks as follows:
BLOCK A
Increased
customer
satisfaction

BLOCK B
Increased rail
maintenance labor
productivity

BLOCK C
Reduced equipment
investment

Improved safety
and lower risk

Reduction of material
costs

Reduced facility
investment

Increased asset
availability and
service reliability

Reduction of service
costs

BLOCK D
Increased inventory
and accounts
receivable turnover

Block A value drivers directly relate to the passenger rail system’s revenues and capabilities to
provide its users/customers with the most reliable service at the highest safety levels while
minimizing risk. Block B value drivers are associated with the optimization of the passenger rail
system operation and reduction of operating cost which leads to increased revenues. The
application of EAM solutions efficiently addresses lifecycle of rail resources and these solutions
offer opportunity for increasing revenues while lowering costs.
The combination of Block A and Block B value drivers lead to effective service delivery and
revenue generation which contributes positively to the ROI. Block C value drivers impact
investments that are required for passenger rail equipment and facilities which corresponds to
fixed capital for the operators. While Block D value drivers are associated with working capital,
the combination of Block C and Block D value drivers leads to capital efficiencies for the
operators which also contributes positively to ROI.
A rail project’s costs will be recouped, in full or in part, largely from revenues from rail services
becoming more efficient or the rail assets better managed through the utilization of EAM
solutions. These solutions also increase the level of safety and minimizes operational risk which
translates into savings for the operator. Additionally, due to the short payback period that
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enterprise asset management offer, it is expected that most operators will be able to recover
their investment in a relatively short time with the expectancy of continuing to receive additional
savings even after the payback period ends.
4.0

Funding of Passenger Rail Infrastructure and Operations

4.1

Government Subsidies

The federal and state governments in Brazil offer subsidies to the public operators, which may
include interest on debt-financed projects to cover the operating losses for system operation.
Most passenger rail systems in Brazil are the recipient of federal and/or state government
subsidies in one form or another, to cover their operating losses. Predictable and stable federal
and state subsidies for passenger rail service is essential to the operation of service, but also to
effectively plan and sustain rail operations throughout the largest metropolitan areas in Brazil.
The federal and state governments have been, for the most part, very committed to supporting
the development and the operation of passenger rail transportation systems in Brazil and
ANPTrilhos has played a huge role in the effort of promoting government subsidies.
Government subsidies vary from year to year and from organization to organization, but for the
most part, the federal and state governments are expected to continue to subsidize the
passenger rail service in their respective states and cities. However, in times of economic crisis
these subsidies are usually reduced putting the burden on the owners to operate their systems
with less financial resources.
The implementation of EAM solutions offer the operators the opportunity to generate operational
and maintenance cost savings that in turn, lowers the demand for government subsidies. This
alone entices the operators to utilize asset management solutions to elevate the operational and
maintenance efficiencies within their organizations.
4.2

Public-Private-Partnerships

A PPP provides a governmental service that is financed and operated by means of a
partnership between a government entity and a private company. A PPP involves a contract
between the government and the private sector in which the private party provides a public
service or supports a project, assuming substantial financial, technical, and operational risk.
PPPs have been used successfully in Brazil for the construction of passenger rail infrastructure
and provision of services with good results both for governments and the private sector.
The majority of the newer passenger rail systems in Brazil are comprised on PPPs where
specific rail lines are constructed and operated under concessions, giving the private sector the
ability to operate certain segments of the passenger rail system in a city. The identification of
EAM solutions by the rail system owner (example, Metro Sao Paulo, Metro Rio, Metro DF, etc.)
offer an opportunity for the owner to partner with the private operators to finance the
implementation of certain technologies that may represent financial savings for both parties.
5.0

Financial Institutions

The Brazilian Development Bank (BNDES), the Inter-American Development Bank (IADB),
World Bank, the International Finance Corporation (IFC), and the Latin American Development
Bank (CAF) are just a few of the international financing entities that have supported both state
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governments and private sector operators in Brazil. These institutions have provided financial
loans and supported programs with the purpose to strengthen the public transportation sector in
Brazil. The following section presents a short overview of the activities supported by the various
financial institutions relative to development of passenger rail projects in Brazil.
5.1

BNDES

The Brazilian National Development Bank (BNDES) is a federal public company associated to
the Brazilian Ministry of Development, Industry, and Foreign Trade, and has as its objective the
long-term financing of endeavors that contribute towards the development of the country.
Representatives from ANPTrilhos, Metro Sao Paulo, CPTM, Metro Rio, Trensurb, and Metro DF
indicated that BNDES has been a strong supporter in the development of passenger rail
infrastructure in the country, having contributed significantly to the financing of many metro and
commuter rail projects in Brazil.
BNDES supported the development of Metro Sao Paulo Lines 5 and 17 with financing contract
worth nearly U.S.$ 500 million as well as Line 2 with financing of U.S.$ 400 million in addition to
financing the construction of Line 6 of Metro Sao Paulo. In 2012, BNDES provided financing of
U.S.$ 385 million for the modernization and reconstruction of stations for the CPTM passenger
rail system in Sao Paulo. BNDES has continuously supported the development and construction
of passenger rail infrastructure in major cities in Brazil and continues to support municipalities
and states today.
5.2

World Bank

The bank is heavily involved in Brazil and has been a major supporter of transportation
infrastructure activities in that country, including various metro projects and public transportation
programs. The World Bank has supported the development of Metro Rio’s Line 4 project as well
as supporting CPTM in the expansion of rail lines. The bank supported the Metro Sao Paulo
Line 4 to improve the quality, sustainability or urban transport in the Sao Paulo Metropolitan
Region, by interconnecting the existing subway, commuter rail and bus networks through the
construction of rail infrastructure, stations, electrical power systems, and traction power
substations, power distribution in the tunnels, illumination, and ventilation systems.
In addition, in 2010 The World Bank supported the development of Metro Sao Paulo Line 5 with
the purpose to improve mobility of the public transportation system in the Capao Redondo Largo
Treze Chacara Klabin corridor in a cost-efficient and environmentally friendly manner. The
components of the project included extending Line 5 by approximately 12 kilometers to the
expanded center and was co-financed by the State of Sao Paulo, the International Bank for
Reconstruction and Development and the Inter-American Development Bank. The loan was for
U.S.$ 650 million.
Additionally, in 2018 the World Bank provided financing in the order of U.S.$ 600 million to
SuperVia to provide a more efficient and cleaner suburban rail transportation system with 60
electricity-powered energy efficient trains and upgraded infrastructure leading to shorter travel
times. The trains consisted of 4 cars each to operate in the 225 km passenger rail system of
SuperVia.
5.3

The Inter-American Development Bank – IADB
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The Inter-American Development Bank has been active in Brazil for many years assisting the
Brazilian governments at all levels in the development of social, environmental, technological
and infrastructure sectors. The bank has provided financial assistance to the Municipality of Sao
Paulo in many areas of public transportation including financing bus transport infrastructure and
for SPTrans.
In 2013, the IADB approved a U.S.$ 481 million loan to help Brazil’s State of Sao Paulo expand
and upgrade its Metro Line 5. The IADB loan financed upgrading of existing six-car trains to
bring them up to the same operational standards as the new fleet and also financed the design,
implementation and supervision of several systems for the train operation, including
telecommunications and power supply. In addition, in 2008, the IADB also financed two urban
transportation projects for Metro Line 4 with a U.S.$ 129 million loan and a second loan of U.S.
$168 million for procurement of new trains and control systems.
5.4

International Finance Corporation (IFC)

In September of 2019, The State of Sao Paulo and CPTM signed a contract with the IFC to help
structure and implement a concession to modernize two operational lines currently operated by
CPTM. This project is expected to improve mobility for millions of citizens in Sao Paulo.
The IFC will carry out detailed studies and assist the State of Sao Paulo in the structuring,
promotion and bidding process of a viable, bankable and competitive concession for the public
railway transportation services currently provided by CPTM’s lines 8 and 9. The IFC will develop
an agreement to assist the State of Sao Paulo and CPTM with a private company that will be
responsible for refurbishing all stations of Lines 8 and 9, including adaptations to follow
universal accessibility standards, for revamping and modernizing the network structure, for
improving the energy systems, and for implementing a new operational control center.
This project is being carried out with the support of the Private Sector Participation Promotion
Program, a partnership of IFC, BNDES, and the IADB, created in 2017 to support the
implementation of infrastructure projects in Brazil. The program aims to support the participation
of private sector as partner to governments at the municipal, state and federal levels, by helping
them to structure concession and public-private partnerships projects in several infrastructure
sectors, such as education, health, highways, and airports.
5.5

The Export- Import Bank (Ex-Im Bank)

The bank provides guarantees to U.S. suppliers for products exported to other countries. The
only component of a passenger rail project that would lend itself to bank participation would be
the actual trains and cars, but since these are manufactured by non-U.S. companies, the
likelihood of providing bank guarantees is small. Furthermore, the bank has not been active in
the passenger rail sub-sector in Brazil in several years.
6.0

Cost Estimate for Project Implementation

The cost estimate for project implementation has been outlined in the table below indicating the
type of technologies, equipment, construction, and services expected to be required for the
implementation of EAM solutions in Brazil. Rather than assuming that all fourteen Brazilian
passenger rail operators will implement EAM solutions, the cost estimate was developed based
on the assumption that 50% of operators (the largest operators) would implement EAMs. These
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passenger rail systems include Metro Sao Paulo, CPTM, Via Quatro, Metro Rio, Metro DF,
Metro Belo Horizonte, and CCR Metro Bahia. The implementation period for EAM solutions is
anticipated to be three years. Based on this assumption, the table below describes the cost
estimates for project implementation.

No.
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
11.0
12.0
13.0
14.0
15.0
16.0
17.0

Table 2
Enterprise Asset Management Project
Project Implementation Cost Estimate
Project Categories
Maintenance and Operations Facility Retrofits and Construction
Communications Network/Infrastructure Implementation
Utility Retrofits and Upgrades
IT Equipment (Workstations, Servers, Printers, Interfaces, etc.)
Hand-held Electronic Asset Tracking Devices
On-Board - Sensors/Microprocessor/Mobile Communications
On-Board Digital System and Device Installation/Integration
Enterprise Asset Management Solutions/Supplementary systems
Track Asset Inspection Technologies
Condition-Based Maintenance Solutions
Geographic Information Systems (GIS)
Licenses, permits, insurance, and fees
Project Planning and Development Services
Engineering/Design/Integration/Installation Services
Solution Customization/Testing/Commissioning/Training
Communications Network Design Services
Project Management Services
Grand Total

E.

U.S. EXPORT POTENTIAL

1.0

U.S. Export Potential Assessment

Cost in U.S.$
5,000,000
15,000,000
2,000,000
500,000
2,000,000
4,000,000
2,000,000
27,000,000
3,000,000
2,000,000
5,000,000
1,500,000
2,000,000
6,000,000
4,000,000
2,000,000
2,000,000
$85,000,000.00

This section of the report summarizes the findings that resulted from the U.S. export potential
assessment conducted as part of the DM. The U.S. export potential was developed from
discussions held with the various Brazilian transportation officials, from site inspections
conducted at transportation facilities in Brazil, and from the review of documentation as part of
the DM research. The U.S. export potential assessment was conducted based on the potential
acquisition and implementation of EAM solutions and supplementary ICT technologies for the
passenger rail systems in Brazil.
2.0

U.S. Companies

Today, there are a number of technology companies that have developed and implemented
solutions such as EAM, ERP, asset tracking systems, fixed asset financing systems, GIS
systems, work management solutions, conditioned based maintenance systems, asset condition
HEP CONSULTING

25

Brazil Passenger Rail Enterprise Asset Management Plan
software, and other ICT technologies to assist passenger rail operators in improving
transportation reliability while reducing costs, improving passenger safety and passenger
satisfaction. These solutions serve as an enabling platform to support predictive maintenance
practices that allow operators to fulfill other strategic responsibilities. Stringent government
regulations in the U.S., Europe, and other regions and the rising adoption of advanced
technologies are some of the major forces driving the market for technology companies to
further develop their solutions with specific applications and promised benefits to the passenger
rail industry.
There are a number of U.S. companies heavily engaged in the development and deployment of
asset management solutions that support operational and maintenance efficiencies of
passenger rail systems. Some companies and solution brand names have already been cited
above as being utilized by several passenger rail providers in the United States. A sample of the
U.S. companies capable of supporting the provision and implementation of EAM solutions and
supplementary technologies in Brazil are presented in this section.
2.1

IBM Enterprise Asset Management Solutions

IBM designs, develops, integrates, and supports the operation of asset management systems
for multiple sectors around the world. IBM Watson IoT solution has been designed to help
organizations make smarter decisions about asset management by augmenting IoT data with
powerful cognitive insights driven by AI. IBM Maximo Enterprise Asset Management provides
the capabilities for better managing of physical infrastructure assets. This solution can be used
to make better decisions around all aspects of rail asset management delivering ongoing value
for the passenger rail operators in Brazil. The Maximo Enterprise Asset Management is very
effective for a range of industry specific solutions and provides for integrating points with other
solutions such as enterprise resource management, GIS, SCADA, and others with the intent to
maximize value across the assets. There are several U.S. public transportation service
providers already utilizing IBM’s EAM solutions with excellent results.
2.2

lnterloc Solutions

lnterloc Solutions, is an IBM Accredited Premier Business Partner. The business and its
solutions are 100% focused on IBM’s Maximo EAM solution. lnterloc provides innovative
consulting services ranging from implementations to hosting to license sales and live support of
EAMs to customers. Mobile Informer was developed by lnterloc Solutions and delivers the full
range of IBM’s Maximo capabilities to mobile devices, including industry solutions and other
product add-ons and customizations. Native to Maximo, and without the need for additional
middleware or technology components, Mobile Informer ensures that users can complete
important tasks in the field, even when offline. Native applications for the chosen Android
platform (also supports iOS and Windows) give the users the ability to use phone hardware
including cameras, fingerprint scanners, and 3rd-party connected devices.
2.3

Oracle Enterprise Asset Management Solutions

Oracle Enterprise Asset Management (eAM) is a part of Oracle's E-Business Suite, providing
organizations with the tools to create and implement maintenance procedures for both assets
and re-buildable inventory items. Maintenance procedures are an integral part of the passenger
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rail systems' complete asset lifecycle management strategy, enabling an organization to
optimize asset utilization. eAM enables users to optimally plan and schedule maintenance
activities with minimal disruption to an organization's operations. The EAM solution improves
resource efficiency, enhances maintenance quality, tracks work history, and records all
maintenance costs. Oracle eAM tracks the performance of assets (including re-buildable,
inventory items) using meters, quality plans, and condition monitoring systems. By effectively
monitoring an asset's operating condition, effective preventive maintenance strategies can be
implemented. In addition to creating preventive maintenance schedules, users can create
alternative maintenance strategies for seasonal or production capacity changes. eAM's
comprehensive maintenance functionality supports asset lifecycle strategies for asset intensive
industries such as passenger rail systems. In addition, Oracle’s Peoplesoft solution is utilized by
rail operators for fixed asset accounting as well for increasing productivity.
2.4

Bentley Systems

Bentley develops passenger rail predictive maintenance and EAM solutions specially for the rail
industry. Bentley’s EAM solution optimizes maintenance for rail assets and is essential for
delivering a safe, reliable, and profitable passenger rail operation. Bentley’s EAM solution offers
accurate information on the passenger rail assets and this information becomes a crucial part of
a predictive maintenance decision support environment. Bentley’s EAM solution combines
asset condition data with environmental, financial, and design data for the operators to
understand the state and operating condition of key rail assets with the purpose to improve the
overall integrity and safety of the passenger rail network. Bentley’s Optram tracking system is
utilized by passenger rail operators for tracking of linear assets and the data can be transferred
to the EAM system.
There is precedence of a passenger rail operator utilizing solutions from Bentley solutions. In
2013, CPTM realized that by using innovative software, they could acquire a more thorough
knowledge of passenger movement and behavior to improve rail service, reduce costs, and
design new stations as efficiently as possible. To reach these objectives, CPTM used Bentley’s
Legion solution to model the movement of rail passengers by applying the software to numerous
situations, including regular operations, special events that boost passenger counts, emergency
situations, and new station development. Over the first 18 months, CPTM analyzed passenger
flow at 10 existing stations, as well as 12 stations under development. The organization
incorporated findings from that analysis into day-to-day operations, and technical staff
undertook at least 15 additional simulation studies.
2.5

Trimble

Trimble’s E2M solution effectively manages and tracks assets and components, and
streamlines parts and materials management specifically for passenger rail systems. This EAM
solution allows passenger rail organizations to maintain and manage the cost effectiveness of
assets by improving asset reliability, resource and capacity planning, and work utilization while
reducing operating costs. Whether managing rolling stock assets or specific critical components
(i.e. wheelsets or brakes), Trimble E2M enables the effective planning of maintenance across
engineering depots, resources, and materials requirements. The E2M system allows passenger
rail organizations to plan maintenance across depots and to allocate resources.
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Trimble’s E2M asset rail solution provides a single view to aid the management of assets and
components, stock, and suppliers, and efficiently handles warranty management. The solution
also interfaces to existing financial and rolling stock resource allocation systems for end-to-end
workflows that increases operational efficiency for passenger rail systems. Additionally, Trimble
offers an asset Life Cycle Management Solution that supports the E2M platform to make asset
management more robust and comprehensive for passenger rail systems.
2.6

Wabtec/GE

The company is the largest rail equipment manufacturer in the world providing almost every
major component that rail companies need for operation. With the acquisition of GE, Wabtec
now offers multiple solutions that involve asset management, operational efficiency,
maintenance, asset tracking and monitoring systems. Asset Performance, Transportation
Management, Locotrol, GoLINC, AMP, EdgeLINC, Port Optimizers, Collision Avoidance, Smart
Intermodal, and Yard Planner, are a few of the digital solutions offered by Wabtec/GE for
improved train performance, network optimization, intelligent decision making, and “predictive
analytics” that are capable of optimizing maintenance. Wabtec already has a sizeable presence
in Brazil with their manufacturing plant of locomotives and other rail equipment.
In addition, Wabtec offers other solutions that are applicable to the passenger rail systems in
Brazil, including its ExpressYard Maintenance Management System (MMS) which is a solution
designed to enable rail-car owners, leasing companies, and railroads to leverage real-time data
to improve maintenance and repair decisions, reduce repair costs, and drive operational
efficiency. The MMS solution utilizes component failure and mileage data to predict
maintenance repair needs.
2.7

OSIsoft

OSIsoft designs and develops a variety of solutions for the rail sector, in particular solutions for
passenger rail asset management all of which are combined and connected under the OSIsoft
platform. Passenger rail maintenance can be significantly improved by the OSIsoft platform
given that the system analyses all rail related data under the PI system as well as improving
safety, energy, and operational efficiencies. The OSIsoft system provides “visualization” of
systems covering networks, sensors, engine fleet, communications, and other components of
the passenger rail system. The OSIsoft solution allows passenger rail operators to integrate a
variety of operational systems (SCADA, ERP, power systems, Conditioned Based Maintenance,
GIS, others) into a simple-user experience to augment reliability with real high fidelity data which
also looks at cost reductions across the enterprise and creating a repository of all analyzed data
for stations, trains, platforms, maintenance, and system configuration.
2.8

Cisco Systems

The company integrates to use AI solutions in conjunction with a variety of Cisco systems,
including Cisco offering of secure and intelligent platforms for digital business that support asset
management. Cisco’s Kinetics solution extracts information from a variety of systems and
networks and puts it in proper perspective for improved asset management of the passenger rail
systems. Cisco is engaged in developing the “digital transportation” platform including global
trends driving changes in transportation, technologies that are increasing passenger rail
connectivity and providing for connected transportation sectors. In addition to supporting EAM
development, other Cisco solutions are targeted to address issues for the passenger rail subHEP CONSULTING
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sector to include safe operations, reduction of network downtime, new business models, safety
and security, mobile worker, passenger Wi-Fi, control systems network all of which contribute to
improved ridership, operational efficiency, and on-time performance.
2.9

Rockwell Collins

Rockwell Collins offers Life-Cycle Management (LCM) systems and services to its customers
after implementation of its systems including software upgrades, parts, preventive and
corrective maintenance, extended warranties, and software patches for cost reduction,
improved operations, increased productivity and overall better integration of railway operations.
These solutions have the capability of integration with EAM systems that offer Life-Cycle
Management for the passenger rail systems. Other systems that support EAM solutions include
Rockwell Collins’ Real Time Vehicle Location (RTVL) System which consists of GPS units
installed on the passenger trains/cars allowing multiple data packets to be transmitted to the
train control center. This information is available to be analyzed by EAM solutions that enhance
the overall asset management capabilities for the passenger rail operations.
2.10

L3Harris

L3Harris Geospatial delivers advanced analysis solutions that utilize geospatial imagery and
data to help better manage transportation networks and infrastructure. The company delivers
technology that helps organizations manage assets and data to make more effective decisions.
For nearly 30 years, L3Harris Geospatial has been exclusively focused on leveraging remotely
sensed data to solve some of the most challenging problems for large organization that are
dependent on vast amounts of equipment and technology. The company has established itself
as the industry leader in image science and with the ever-increasing availability of geospatial
data, transportation agencies rely L3Harris for solutions that deliver critical network insights and
analytics. L3Harris provides transportation industry solutions that range from data collection, to
data storage and management, to processing and analyzing data, to delivering those critical
insights to operations and maintenance personnel, at the right time, in the right place.
2.11

Ray Allen

Ray Allen provides a centralized view of how enterprises structure, scale and spend on IT
assets to enable positive business outcomes for customers. The company develops EAM
solutions, leverage intelligent insights, analytics, and automation to manage large data sets in
an agile and flexible manner, customized to the needs of our customer’s businesses. The
company has specialized IT Asset Management experts that work closely with clients by
leveraging their industry knowledge to provide EAM best practices and processes. The
company works closely with Cisco on multiple IT projects in a variety of industries.
2.12

Intel

Intel offers its Simularity A.I. software for asset management which detects anomalies and
predicts incidents in real-time, to enable predictive maintenance, asset management and
remote asset monitoring. Intel’s Simularity’s AI makes it easy to automatically develop hundreds
of accurate models for different individual assets, as opposed to the traditional approach which
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involves only one generalized model that is less accurate. The solution can accept and combine
data in any format from anywhere and it can run on any device from tiny edge devices, to standalone desktops and laptops, to large clusters of commodity servers, and on both public and
private clouds. It offers a software as a service (SaaS) solution in partnership with hosting
providers such as Amazon Web Services* (AWS*). Intel’s Simularity’s AI generates advanced
predictive analytics results in milliseconds and by combining transactional and sensor data
analysis with Simularity’s imagery analytics, Simularity can further amplify the benefits by
adding a visual and geographical dimension to asset data, as appropriate.
2.13

Infor

Infor has been engaged in the development of EAM solutions for passenger rail systems. As
timing is such a vital factor to the success of passenger rail system objectives, Infor sought to
enhance the asset management system that drives passenger rail systems to higher level of
operational performance and cost savings. With the application of Infor solutions, passenger rail
operators are able to structure an approach to improve asset reliability, reduce waste and
achieve greater control of diverse set of assets. Infor was selected by MTA for full scale
deployment of EAM solutions working together with Bentley Systems.
2.14

Alfabet

The Alfabet EAM platform delivers tools needed to improve IT architecture management,
synchronize IT with business goals, and improve IT governance, risk and compliance. This EAM
solution provides the ability to more easily increase agility and flexibility, improve compliance
and control, and innovate more quickly to ensure business results. Alfabet’s EAM solution
provides a proven methodology for aligning IT with business and includes out-of-the-box EAM
planning processes that help to achieve shorter implementation times and faster value delivery
within the operations and maintenance environments. Integrated standard software modules
based on ERP principles also help to keep planning information reliable and up to date.
2.15

Progress Rail

Progress Rail delivers comprehensive predictive condition monitoring systems for rail systems.
Progress Rail’s Argus is a solution that provides asset protection central communications and a
telemetry platform. Argus establishes the framework for smart communications and collects and
compiles data from various types of wayside vehicle performance monitoring devices that
creates a composite view of railway vehicle performance. Progress Rail's ability to capture data
via TransCore's RFID products ensures seamless integration in transit visibility, maintenance,
rail repair yard, rail inventory and asset management systems. Another one of Progress Rail’s
maintenance related technologies is the “Oscar” solution which is a predictive condition
monitoring system that provides an automated maintenance reporting tool to predict problems
with rolling stock and other critical rail asset components.
2.16

Honeywell

The company offers wide product and service portfolios for the building management systems
including energy management systems, building automation systems, software and controls,
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construction and maintenance services and solutions, commercial combustion controls, and
security and fire protection services. Honeywell offers a comprehensive package of asset
management and reliability solutions to monitor assets ranging from field devices to process
units. Its integrated solutions increase process uptime, asset availability, and user productivity.
Operational field data and diagnostic data are integrated with a decision support system that
interfaces directly with work processes.
2.17

Motorola Solutions

The company offers the Motorola Radio Asset Management Solution that proactively manages
and tracks radios, communications equipment, parts inventory and other communication assets.
This solution maintains complete asset visibility with the intuitive user interface, configurable
asset organization and it uses the mobile application for convenient remote access anytime,
anywhere, on any device. This solution also allows users to centralize asset information and
manage workflows, asset inventory, and reporting processes involved with maintenance
activities. Many of the Brazilian passenger rail operators currently use Motorola technologies for
their communication networks between the trains and central command as well as for
maintenance crews in the field and as such, the Motorola solution could add another layer to
making a central EAM system more robust and comprehensive.
2.18

Amstead Rail

Amsted Rail offers a solution called IONX Asset Monitoring System that utilizes M2M
communications and GPS components as a leading edge software system designed for rail
operations and trend reporting for the optimization of rail asset and fleet management. Amsted
Rail is one of the leading suppliers of wheels for locomotives and rail cars in addition to offering
services to railcar builders, fleet owners, railroads, and railcar leasing companies. Amsted Rail
has a presence in Hortolandia, Brazil where the company manufactures engine bogie
structures.
3.0

Supplementary ICT and Passenger Rail Technologies

In addition to U.S. companies offering EAM solutions for passenger rail systems, there are other
U.S. companies that offer a variety of technologies that support passenger rail as well as
systems that can support or integrate with EAM solutions to strengthen asset management
capabilities for rail operators. These companies include Google, Klas Telecom, Lilee Systems,
Wi-tronix, ESRI, NexGen, AssetWORKS, UpKeep, PARC (a Xerox Company), Beena Vision,
DXC Technology, Rajant, and Herzog.
In addition, there are a number U.S. engineering and consulting firms that have ample expertise
in the field of asset management having provided transit asset management services to a
variety of passenger rail operators in the U.S. The following are just a few of these firms that
include LTK Engineering, Gannett Fleming, AECOM, WSP, Kimley-Horn, HNTB, Woopert,
Jacobs, HDR, Stantec Inc., Burns and McDonnell, Parsons Corp., Cambridge Systematics, Life
Cycle Engineering, and others.
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4.0

American Public Transportation Association (APTA)

HEP contacted the American Public Transportation Association (APTA) representatives who
indicated that the association would be very interested in supporting the development of the
technical assistance by informing its member U.S. companies of the potential upcoming projects
in asset management. Ms. Petra Mollet, APTA’s Vice-President of Strategic and International
Programs indicated that APTA recently signed a cooperation agreement with ANPTrilhos,
therefore it would be ideal for APTA to collaborate with ANPTrilhos in providing technical advice
on the matter of passenger rail asset management solutions and industry best-practice.
5.0

Estimate of U.S. Export Potential

The estimate of U.S. export potential has been outlined in the table below indicating the type of
technologies, equipment, and services expected to be required for the implementation of EAM
solutions in Brazil. Rather than assuming that all Brazilian passenger rail operators will
implement EAM solution, the U.S. export potential was developed based on the assumption that
50% of operators would implement EAMs. These passenger rail systems include Metro Sao
Paulo, CPTM, Metro Rio, Metro DF, Metro Belo Horizonte, and CCR Metro Bahia. Based on this
assumption, the table below describes the U.S. export potential.

Table 3
Brazil Passenger Rail Enterprise Asset Management Plan
U.S. Export Potential
No.

Hardware/Software/Equipment/Services

Qty

1.0
2.0
3.0
4.0
5.0

Workstations
Servers/Back-up Servers
Enterprise Asset Management Solutions
Enterprise Asset Management Mobile Solution
Asset Tracking Solution/Barcode Label
Design/Printing
Hand-held Electronic Asset Tracking Devices
Workflow Management Systems
Dynamic Enterprise Performance Management
Solutions
Wireless Local Area Networks (WLAN)
Mesh Communications Network
On-Board
Sensors/Microprocessor/Communications Units
Track Asset Inspection Technologies
Condition-Based Maintenance Solutions
Geographic Information Systems (GIS)
Radio Communications Asset Management
Solution

6.0
7.0
8.0
9.0
10.0
11.0
12.0
13.0
14.0
15.0
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Total Unit
Cost/ $ U.S.

35
15
7
7
35

Unit
Cost/
$U.S.
3,000
5,000
3,000,000
300,000
10,000

300
7
7

5,000
100,000
100,000

1,500,000
700,000
700,000

7
7
2000

500,000
1,000,000
1,500

3,500,000
7,000,000
3,000,000

7
7
5
5

400,000
200,000
1,000,000
400,000

2,800,000
1,400,000
5,000,000
2,000,000

105,000
75,000
21,000,000
2,100,000
350,000
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16.0
17.0
18.0
19.0
20.0

Cyber-Security Systems
Engineering/Design/Integration/Installation
Services
Customization/Testing/Commissioning/Training
Services
Technical Support/Maintenance Service
Contracts
Total

7
Lump Sum

10,000
6,000,000

70,000
6,000,000

Lump Sum

3,000,000

3,000,000

Lump Sum

2,000,000

2,000,000
$ 62,300,000

The U.S. export potential associated with the deployment of EAM solutions and supplementary
technologies has been estimated at U.S.$ 62 million. In addition, as rail infrastructure is
expanded throughout Brazil and additional passenger rail systems come on line in the next five
to ten years, additional ICT technology sales could be realized potentially representing
additional U.S. exports.
6.0

Summary of U.S. Export Potential Assessment

Based on the review and discussions with ANPTrilhos and its operator members about
opportunities for importing EAM solutions into Brazil, it is estimated that the implementation of
EAM solutions offer substantial opportunities for U.S. exports. The information obtained as part
of the DM indicates that the types of technologies necessary for rail asset management must
be, in its majority, imported by the Brazilian operators. The proposed asset management system
implementations would cover a broad range of ICT solutions that have been developed and
implemented successfully in the United States.
U.S. companies have the expertise to provide the services and technologies required by the
proposed EAM solution projects. In reviewing the potential need for equipment, systems,
materials, software and services, it is determined that a number of U.S. companies could
adequately supply the required solutions and services for the Brazilian operators. The
technology that is most likely to be required for EAM projects in Brazil, is currently being utilized
in the United States by numerous public transit organizations such as WMATA, New York City
Transit, Chicago Area Transit, Dallas’ DART, MBTA, MARTA, BART, Southeastern
Pennsylvania Transportation Authority (SEPTA) and it is therefore readily available for export to
Brazil.

F.

EVALUATION STRATEGY

The conduct of the technical assistance is aimed at pursuing the implementation of EAM
solutions and supplemental ICT technologies for the passenger rail systems in Brazil. This
section describes the strategy by which the EAM projects, if implemented, should be evaluated,
describing the project goals and objectives along with any potential risks or timeline hindrances
and other factors.
1.0

Brazil Passenger Rail Enterprise Asset Management Plan - Goals and Objectives

The results from the DM evaluations indicate that the implementation of EAM solutions has the
potential to provide quantifiable benefits to the Brazilian passenger rail operators as the latter
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seek to optimize operational performance and enhancing maintenance functions while reducing
cost. As the passenger rail networks continue to be expanded, operational and maintenance
costs are expected to increase substantially, therefore ANPTrilhos seeks the utilization of
emerging ICT solutions that will result in operational and maintenance enhancements, safety
and risk improvements, improved reliability and cost savings.
The primary objectives for the implementation of EAM solutions include:
•
•
•
•
•
•

Establish an enterprise asset management plan that supports the operation and
maintenance of the rail systems for improved operational efficiency and cost savings;
Establish criteria and a practical plan for the introduction of EAM solutions to support
operations, maintenance, safety, risk, and overall performance in accordance with each
operator’s strategic and long-term plans;
Capitalize on the rate of return expected from the implementation of EAM solutions
across the passenger rail enterprise with increased passenger satisfaction;
Minimize operational, maintenance, safety and risk costs through the implementation of
EAM solutions and associated industry best-practice;
Enhance system reliability by improving the capabilities of asset tracking, monitoring,
and management of the passenger rail systems;
Maximize the value of rail assets throughout their lifecycle while minimizing
maintenance, operational, and workflow costs.

The most effective manner to determine if the USTDA’s activity attains its objective is to identify
the baseline for operational and maintenance parameters for the each passenger rail system.
During the initial phase of the technical assistance, the U.S. firm, in consultation with
ANPTrilhos, shall select the operational and maintenance parameters that offer the best
opportunities for improvement in maintenance cost savings, as well as other areas deem
appropriate to target as cost savings and from there formulate the baseline for the various
parameters.
In order to estimate any efficiencies and cost savings expected to be realized from the
application of EAM solutions, analytical simulations should be conducted. The results from
these analytical simulations will provide a comparison of the baseline conditions against the
expected savings resulting from the application of EAM solutions. Additionally, upon
implementation of EAM solutions and supplemental ICT technologies, specific and relevant
measurements can be taken (by the individual operators) and the results compared to the initial
baselines previously established. This will determine the level of operational and maintenance
efficiencies that would have been achieved. All of the above factors can be quantified during the
baseline definition process and post-project implementation providing a good methodology of
measurement for project evaluation.
2.0

Process and Timeline for the Projects

Following the completion of the technical assistance, is expected that ANPTrilhos will present
the recommendations for EAM solutions and supplementary ICT technologies to the operators.
At that time, operators are expected to consider the recommendations for their specific rail
systems and their respective plans for acquisition of the recommended EAM solutions. This
could take the shape of a phase approach or a turn-key project (depending on the operator)
which will be dependent on how the recommendations and implementation plans are developed
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by the U.S. firm. Subsequent to the approval of funding, operators are expected to bid the
design, acquisition, and implementation of EAM solutions based on the technical assistance’s
recommendations.
In terms of the procurement process, public operators follow Brazilian procurement laws which
entails a public advertisement of the desired solution and selection of the lowest responsible
bidder. While Brazil encourages, and sometimes requires, local content in certain procurements,
operators indicate that ICT technologies have not been subjected to the local content
requirements in the past, as these solutions are for the most part software-based.
3.0

Project Risks

The measures of effectiveness expected to be identified by the U.S. firm conducting the
technical assistance should be very straight forward and for the most part quantifiable factors
and easy to compare between baseline and simulation and/or post-project evaluations.
Additionally, there is no regulation or laws that need to be enacted or refined prior to solution
implementation. All of the passenger rail operators have the autonomy and capacity to authorize
the acquisition of the recommended EAM solutions and supplementary ICT technologies.
The risks associated with the implementation of EAM solutions lies mainly with the execution
timelines for each operator. The issue of funding could represent a risk, however the acquisition
of EAM solutions are not extremely costly when compared to rolling stock modernization or
construction of electrification and rail infrastructure. The cost for implementation of EAM
solutions are such that these can be covered through operating and maintenance budget
allocations and many of the projects will lend themselves to be completed in stages, thus
extending the payment periods. Additionally, EAM solutions are known to create efficiencies and
generate cost savings, as such this will be an incentive for the operators to implement the
solutions in order to achieve the expected goals.
The recent events associated with the coronavirus pandemic has had a significant impact on the
Brazilian economy impacting states across the country. In response to the coronavirus
pandemic, the Brazilian government has enacted policies and health preventive measures
including social interaction, closing of schools, restaurants, stores, government facilities and
prohibiting sporting events. The industrial, service, and technology sectors have been
significantly affected by the pandemic and imposed government restrictions have further
challenged the economic conditions for the entire country, thus causing unemployment to rise
and individual incomes to drop.
The transportation sector has also experienced significant impact as a result of the pandemic
that has resulted in decreased ridership for mass transit systems as well as affecting revenues
for passenger rail operating entities. The situation has been further aggravated by significant
budget deficits for federal, state, and local governments which has reduced their capacity on
financing investments for public services. As private operators of the passenger rail systems
depend on ridership demand and government subsidies, these operators now face similar
financial constraints in terms of their capacity for financing and investment on capital projects.
The current coronavirus pandemic is having a devastating effect on all aspects of the Brazilian
economy, including the ability of federal and state governments to support certain public
services (public transportation) through the conventional subsidies that support the operation of
services such as passenger rail.
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It is important to note that at the time of the DM project evaluation started, the level of risk for
the proposed EAM solution project was not as high as it is today, mainly due to the fact that the
pandemic and economic crisis had not reached Brazil.

G.

DEVELOPMENTAL IMPACT

Brazil is a country challenged by the need to provide mobility across the nation’s metropolitan
areas and the need to build extensive passenger rail systems to service the large population
centers. Passenger rail systems represent a significant developmental impact to the country as
mobility has a direct effect on the economy. Therefore, the federal, state and municipal
governments have embarked on a multitude of passenger rail development projects to support
their communities. In order to provide reliable and convenient passenger rail service, it is
imperative that Brazilian operators optimize their operational and maintenance management
functions in order to run the most efficient systems without negatively impacting operational
safety, risk, reliability, and customer satisfaction. Today, operators are challenged with high cost
of labor, energy, and operational and maintenance costs, all affecting the financial sustainability
of the rail systems even when subsidized by the governments.
Passenger rail service is considered an essential resource for the development of the country,
especially as the country continues to experience substantial population and industrial growth
that increases mobility demand in the urban and business centers. The demand for mass transit
(both rail and bus) service has risen sharply in recent years in Brazil resulting in higher cost for
all users. The higher operational and maintenance costs across the various passenger rail
systems has huge implications for the operators and the supporting governments, thus finding
solutions to improve operational performance and maintenance cost savings is of paramount
concern to ANPTrilhos and the operators. As such, the operators are seeking opportunities to
reduce costs in any manner possible and those federal, state, and municipal governments that
financially support the service are also interested in identifying measures to lower operational
system subsidies.
Passenger rail operational efficiency plays an essential role as a major developmental initiative
due to its ability to improve mobility and manage demand. As operational and maintenance
costs are lowered, benefits cascade through the system by reducing the need for repairs,
replacements, and overhauls as well as lowering the amount of resources necessary for
maintenance which contributes to improved rail service.
The developmental impact measure recommended to be used as a result of the implementation
of EAM solutions will be percentage availability of trains which relates directly to the passenger
rail system’s ability to transport passengers in the urban areas which impacts the national
economy. The following presents a list of parameters and factors that can be considered as
baseline for the EAM projects:
•
•
•
•
•
•

Percentage availability of trains (service interruptions);
Percentage of unscheduled train maintenance;
Percentage of cost reduction as a result of maintenance efficiencies;
Labor cost reductions as a result of maintenance efficiencies;
Percentage of passenger rail system on-time performance;
Percentage improvement of customer (passenger) satisfaction.
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H.

IMPACT ON THE ENVIRONMENT

The environment can be negatively impacted by several factors and one of them implicates air
pollution generated by vehicular emissions which produces Greenhouse gases (GHG). Air
pollution is normally associated with pollution generated from the exhaust system of vehicles,
buses, trucks, motorcycles and other modes of transportation that generate pollutants. Air
quality in the largest Brazilian cities is impacted by the use of inefficient and obsolete vehicles
that circulate throughout the cities. Many vehicles today, especially public transportation buses
and others, operate with the utilization of diesel fuel causing air contamination. The introduction
of passenger rail service, which utilizes electrical power for the propulsion of trains, is seen as
an important element for improved pollution levels in Brazil. As the various passenger rail
networks continue to expand and ridership increases, this leads to less people traveling by
motorized vehicles, further reducing pollution and consumption of fuels.
The optimization of passenger rail operational and maintenance functions translates to a more
efficient, convenient, and reliable (on-time performance) rail system that not only retains current
customers, but also entices new passengers to utilize the system which leads to higher level
ridership. Higher level ridership in turn means the people drive less which contributes to lower
levels of GHG emissions further enhancing environmental sustainability.
The implementation of EAM solutions will concentrate in the application of performance
efficiency solutions that will be implemented by the passenger rail operators on existing
systems. The type of solutions most likely required by the operators are in the area of ICT
technologies and the implementations are expected to have a positive impact on the
environment while offering no climate risk.

I.

JUSTIFICATION

Based on the overall DM evaluation, HEP has confirmed that ANPTrilhos has the need to
implement enterprise asset management solutions for the purpose to improve operational and
maintenance efficiency while improving safety, risk, and reliability of the passenger rail systems
throughout Brazil. Passenger rail operators have invested billions of dollars in the construction
of rail infrastructure and systems and the same operators wish to further their investments with
the introduction of EAM solutions to maximize the value of their assets throughout their lifecycle.
Today, the Brazilian passenger rail operators must constantly track, assess and manage the
reliability of a wide range of rail assets including equipment, systems, sub-systems,
components, and human assets. The operators are challenged by the intense activities to
manage inventory of rail assets, repairs, replacement of parts and components of the passenger
rail system, manage the entire rail infrastructure including tracks, electrification systems, rail
signaling systems, and communication systems. The management of rolling stock for condition
and maintenance purposes, as well as management the ICT infrastructure that oversees the
operation of the rail network are equally important to the vitality of the systems.
The maintenance and operational aspects of the passenger rail systems in Brazil is a
tremendously complex and costly undertaking and today the main functions within the rail
systems are not necessarily integrated with one another, further limiting the operational
effectiveness across the entire enterprise. In addition, Brazilian passenger rail operators are
dealing with continually aging physical assets that require ongoing maintenance and repair of
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major infrastructure components, rolling stock, and other systems. Operators have both newer
and older models of trains and signaling systems, each requiring a different type of maintenance
plan and repair schedules which makes it complicated to operate an efficient maintenance
program.
These challenges are forcing operators to invest in the necessary resources that will create a
positive impact in their ability to better manage their assets for the purpose of achieving higher
operational and maintenance efficiencies. The Brazilian operators must remain profitable in
order to continue to provide the rail services that are so desperately needed by the cities in
Brazil. The introduction of emerging solutions (EAM solutions) will give operators the ability to
adapt and transform their maintenance programs into highly efficient operations.
The technical assistance is expected to develop the functional design and operational concepts
for EAM solutions needed to deliver optimal performance for the passenger rail systems.
These modern solutions and technology deployments are expected to provide effective costsavings and operational benefits to the Brazilian operators as well as the end-users. A broad
spectrum of technologies and strategies are available in the U.S. market today that are
applicable for the EAM solutions needed for the passenger rails systems in Brazil. EAM
solutions developed in the U.S. are capable of providing effective operational and maintenance
savings when properly implemented. The application of EAM solutions in Brazil would support
short and long-term goals for rail system owners due to the high probability of cost reduction,
minimization of maintenance resources, as well as enhanced the levels of operational safety
and risk.
Improving operational and maintenance efficiency for the passenger rail systems in Brazil
represents a systematic process and requires efforts that involve the private and public sector.
However, the process must start with the appropriate studies and analytical procedures that
create the foundation from where the improvements are designed and the solutions
implemented. A solid EAM implementation plan will provide ANPTrilhos with the tools necessary
to begin the journey towards realizing operational and maintenance efficiency for passenger rail
programs in Brazil.

J.

QUALIFICATIONS AND SCHEDULE

This section of the report provides information related to the capabilities of the U.S. firm
conducting the technical assistance, the estimated resource requirement, personnel
requirements and estimated schedule.
1.0

Qualifications for U.S. Firm

The U.S. firm considered for the conduct of the technical assistance shall have extensive
expertise in all aspects of EAM solution implementation and industry best-practice with
particular emphasis in passenger rail system operations, maintenance, safety, risk, and
reliability. The U.S. firm should have ample experience in the development of transit asset
management plans, strategies, policies, and performance targets, development of State of
Good Repair strategies and policies, rail asset inventory, condition assessment of rail assets,
and EAM solution implementation strategies. In addition, the U.S. firm shall have subject matter
experts with applicable experience in the areas enterprise-wide ICT technology integration,
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EAM mobile solutions, EPR solutions, GIS systems, asset tracking systems, workflow
management systems, enterprise performance management solutions,
“predictive” and
condition-based maintenance systems, AI and IoT rail applications, on-board and wayside rail
sensor technology, communication systems, and enterprise-wide performance solutions for
passenger rail networks.
The U.S. firm must demonstrate substantial capabilities in the specific areas mentioned above
and must have successfully completed at least three EAM solution implementations in the rail
sector, as well as adequate expertise in the development of technical assistance and/or
feasibility studies of the magnitude comparable to the technical assistance as specified in the
Terms of Reference.
2.0

Evaluation Criteria

The evaluation criteria set forth in the table below should be applied in the determination of
competitive range and final evaluation for U.S. firm selection.

1.
2.
3.
4.

3.0

WEIGHT ASSIGNMENT FOR PROPOSAL EVALUATION CRITERIA
Evaluation Criteria
Weight
Specialized Technical Experience
30%
Professional Qualifications of Team Members
30%
Relevant Past Performance of the Firm
25%
Capacity of Firm to Complete TOR within
15%
Relevant Time Parameters
TOTAL
100%
Personnel Requirements

This section presents the personnel requirements for the U.S. firm personnel conducting the
technical assistance.
Project Manager
The individual in the capacity of Project Manager will be responsible for directing and managing
the day-to-day activities of the technical assistance. The Project Manager will be responsible
for establishing the technical assistance’s strategies as well as defining the goals and objectives
together with the Grantee and other stakeholders. The individual in this capacity will be
responsible for directing and supervising the work according to the specified TOR including
schedules, meeting coordination, technical site visits, technical report preparation,
recommendations and quality control of all deliverables.
The Project Manager shall have at a minimum 10 years of direct experience in all aspects of
EAM solution implementation and industry best-practice with particular emphasis in passenger
rail system operations, maintenance, performance, safety, risk, and reliability. The Project
Manager should have ample experience in the development of transit asset management plans,
strategies, policies, and performance targets, development of State of Good Repair strategies
and policies, rail asset inventory, condition assessment of rail assets, and EAM solution
implementation strategies.
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In addition, a person in this capacity shall have ample experience in the development of
technical assistance and feasibility studies in the operation and management of passenger rail
systems. The Project Manager will be responsible for assembling and coordinating the various
solutions, equipment and systems specifications for EAM related solutions, software, hardware
and other related ICT-supporting platforms to be recommended by the technical assistance, as
well as the required integration services.
Rail Operations and Maintenance Engineer
The individual in the capacity of Rail Operations and Maintenance Engineer will be responsible
for evaluating the operational and maintenance structure and programs, including rail
infrastructure and operational/maintenance components for the passenger rail systems,
determining the needs for enhancing maintenance programs, identifying operational and
maintenance efficient solutions, identifying and prioritizing future maintenance programs for
“predictive” and condition-based maintenance systems that the technical assistance may
recommend, as well as the development of technical specifications for all recommended
operational and maintenance efficiency programs and solutions to be implemented.
The individual in this capacity will be specifically knowledgeable and experienced in the
assessment, design, implementation, and commissioning of rail operational/maintenance
programs and systems in the rail industry, including the areas of electrification, rail
infrastructure, rolling stock, rail yard and rail maintenance depot, and rail stations. The individual
in this capacity will be primarily responsible for identifying the needs, proposing solutions and
developing operational and maintenance equipment functional specifications, as well as
functional design and operational concepts for the recommended solutions.
The individual proposed as the Rail Operations and Maintenance Engineer will have at a
minimum, 15 years of direct experience in the passenger rail industry operational and
maintenance areas with emphasis on innovative ICT solutions for rail systems.
EAM Solution Architect
The individual in the capacity of EAM Solution Architect will be responsible for evaluating the
technological needs for the implementation of EAM solutions, as well as assisting the Project
Manager in identifying industry best-practice in asset management suitable for enhancing the
operational and maintenance efficiency for the passenger rail systems, as well as identifying the
means to reduce operational, maintenance, safety and risk costs for the Grantee. The individual
in the capacity of EAM Solution Architect will be responsible for developing the necessary
functional structures, conceptual designs and required solution architectures for the
implementation of EAM related solutions and supplementary ICT technologies as recommended
by the technical assistance.
The individual in this capacity will be primarily responsible for identifying the needs, proposing
solutions and developing the technical specifications and supporting solution architecture,
governance, and operational standards for the recommended EAM solutions and other related
cost-savings ICT technologies. The individual serving in this capacity will have a minimum of
five years of direct experience in analyzing, designing, and implementing EAM solutions for the
passenger rail industry.
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ICT Systems Engineer
The individual in the capacity of ICT Systems Engineer will be responsible for evaluating all ICT
technology requirements including the application of AI and IoT solutions that would support the
deployment of EAM systems and other related asset management technologies for the
passenger rail systems. The ICT Systems Engineer will be responsible for examining the ICT
infrastructures from an asset management perspective along with ICT requirements for the
implementation and integration of EAM solutions, including equipment, hardware, software,
wireless communications, fiber optic communications, data communications, data centers, and
other related systems and ICT functions.
The ICT Systems Engineer will be responsible for determining the needs for upgrading existing
operational and maintenance dependent equipment, identifying and prioritizing future asset
management systems that the technical assistance recommends, as well as responsible for the
development of technical specifications and defining the technical integration needs for systems
and protocols to support the implementation of EAM related solutions. The individual proposed
will have at a minimum, 10 years of direct experience in ICT Systems Engineering.
Economic, Financial, Legal and Environmental Personnel
Professionals working in the economic, financial, legal, and environmental aspects of the
technical assistance will be responsible for the successful completion of the tasks involving the
review, analysis, and recommendations of the economic and financial aspects of the technical
assistance, as well as any legal implications and environmental impacts that may result from the
implementation of the projects. Professionals in the various capacities (economic, financial,
legal, and environmental) will have (each in his/her individual area of expertise) a minimum of
10 years of experience.
Administrative and Support Staff
Individuals in the capacity of administrative/support staff will be responsible for all administrative
work in connection with the technical assistance including preparation of reports,
correspondence, documentation, preparation of presentations, and all other aspects of
administrative and support services needed to support the members of the U.S. firm. The
individual(s) in this capacity will have experience in administrative and project support services
with a strong background in technical report preparation.
4.2

Translation Services

Translation services are expected to be used to translate the interim technical reports as well as
the final report.
4.3

Interpreter Services

It is expected that English/Portuguese interpreting services will be needed for the conduct
of the technical assistance, unless the Offeror possess a team member(s) with Portuguese
fluency.

5.0

Technical Assistance Schedule
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The technical assistance is expected to take seven months to be completed and the schedule
below outlines the different tasks and their expected period for completion.

Table 7
Technical Assistance Schedule
Task No.

Month 1

Month 2

Month 3

Month 4

Month 5

Month 6

Month 7

Task 1
Task 2
Task 3
Task 4
Task 5
Task 6
Task 7
Task 8
Task 9
Task 10

K.

RECOMMENDATIONS

The results from the DM assessment indicate that ANPTrilhos has demonstrated great interest
in further developing and improving the passenger rail transportation sub-sector in Brazil by
continuing to invest in the development of metro, commuter rail, light rail, and monorail systems
throughout the country. Through PPP partnerships, Brazilian states have invested billions of
dollars in the construction of electrification infrastructure, rail infrastructure, acquisition of rolling
stock and implementation of signaling systems, train control systems and other associated rail
technologies. These initiatives have been financially supported by the Brazilian federal, state,
and local governments in partnerships with the private sector and financial institutions such as
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the World Bank, the IADB, IFC, and BNDES, further expanding access to rail transportation in
the largest metropolitan areas in Brazil.
Passenger rail operations in Brazil are managed by asset-intensive organizations that are
constantly tracking, assessing, and managing a broad range of physical, technology, and
human resources in order to maintain their systems in good operating order. This is an arduous
undertaking by the various operators in Brazil, especially when the tracking, assessment, and
management of capital rail assets is performed without the use of efficient technologies. The
nature of the passenger rail service industry is heavily dependent on maintenance and the good
working conditions of the capital assets that include repair of machinery, on-boarding personnel,
development of maintenance schedules, management of linear infrastructure and rolling stock,
as well as the supporting ICT systems.
The Brazilian operators have to manage the continually aging of assets that require repairs and
maintenance of rail infrastructure and systems. The repair and maintenance processes are
complex which typically leads to different areas in the organization not necessarily coordinating
activities or sharing of data across the enterprise. This limits the effectiveness of crossorganizational operations and efficiencies which leads to higher operational costs.
Emerging EAM solutions utilize the power of modern ICT platforms and technologies such as
IoT and others to provide valuable insights into the overall operational and maintenance
functions of passenger rail systems. These solutions have significant impacts in terms of
efficiencies and savings. These solutions can be implemented by the Brazilian operators as they
seek the unification of operational and maintenance processes to manage a wide range of
functions across their enterprises. Once the operators are able to establish their enterprise
asset management platforms, their respective organizations should have the necessary
framework to optimize operations and maintenance resulting in greater control of their complex
asset environments. The application of EAM solutions and supplementary ICT technologies
should provide the operators the ability to extend the useful life of rail equipment while
enhancing rate of return on their investments. Furthermore, these solutions should offer
opportunities to defer new equipment purchases, respond faster and make better decisions,
increase governance and safety, reduce operational risk, and enhance asset utilization.
The amount of data generated by the passenger rail systems in Brazil is substantial and
currently this information is not being utilized in a manner that could help optimize operations
and maintenance. As the various passenger rail systems continue to expand in infrastructure
and service, more and more assets are being added, further increasing the complexity of
managing the assets across the rail enterprises. Enhanced analytics offered through EAM
systems should allow the operators greater opportunities for asset visibility, control, and
automation of their operations, in addition to providing optimization models to automate
planning, workflow management, resource management and work scheduling.
The Brazilian operators seek to implement solutions that will allow for the unification and
integration of maintenance processes and to manage wide-ranging maintenance functions
across the passenger rail network. With the utilization of EAM solutions, the operators will be
able to introduce a new framework into their business model that will help them optimize
operations and maintenance functions across the enterprise. Owners of these passenger rail
systems invest millions of dollars in rail maintenance. As such, it is critical to identify and
implement solutions that will enhance efficiencies of maintenance programs, assist with the
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extension of the useful life of rail equipment and systems, and provide better control of the
complex asset environments.
The technical assistance will examine the strategies necessary for the optimization of
operational and maintenance functions and enhancement of safety measures for the passenger
rail networks, as well as examining risk mitigation best-practice to support the organizational
goals. The technical assistance will analyze the current maintenance costs across the
enterprise and compare those with the projected future cost savings after the implementation of
EAM solutions.

N.

CONTACTS

Kate Bishop
Business Development Officer
Export-Import Bank of the U.S.
811 Vermont Avenue, NW
Washington DC 20571
Tel: (202) 565-3698
Email: kate.bishop@exim.gov
Joeval Martins
Channel Sales Director Latin America
RAJANT
Ave. Eng. Luiz Antonio Laloni
N0 321 – Campinas SP Brazil
13086-906
Tel: +55 11 99105-0736
Email: jmartins@rajant.com
www.rajant.com
Mike Chinn
West Coast Region Manager
FAIVELEY Transport
4600 Apple Street
Boise, ID 83716
Tel: (864) 913-0164
Email: mike.chinn@wabtec.com
www.wabtec.com
Robert C. Kull
Director, Business Development
WABTEC
Railway Electronics
21200 Dorsey Mill Road
Germantown, MD 20876
Tel: (301) 515-2015
Email: rkull@wabtec.com
www.wabtec.com
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Pedro Ascencao
CISCO de Brasil Ltda
Gerente de Negocios Sector Publico
Avenida das Americas 700, Citta America
Bldg 5A, 2nd and 3rd Floors
Rio de Janeiro 22640-100, Brazil
Tel: +55 21 2483-6308
Cel; +55 21 97629-5643
Email: pascenca@cisco.com
John Gillan
CISCO Systems
Business Development Manager
111 Wood Ave South
Iselin, NJ 08830
Tel: (201) 782-5008
Cel: (201) 970 3247
Email: jgilan@cisco.com
www.cisco.com
Marcos Secco
CISCO do Brasil Ltda
Account Manager – Public Sector
Av. Das Nacoes Unidas 12901
West Tower, 18th floor
Sao Paulo, SP 04578-000 Brasil
Tel: +55 11 5502-3139
Cel: +55 11 99895-0293
Email: msecco@cisco.com
Paula Reichert
Regional Sales Manager
OSIsoft
Alameda Santos 1940
15th floor, Sao Paulo, SP 01418-102
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Brasil
Tel: +55 11 3053-5045
Cel: +55 11 99279-3406
Email: preichert@osisoft.com
Dominic John Ph.D, MSc., BSc
OSIsoft
VP of Marketing and Technical Information
San Leandro Tech Campus
1600 Alvarado Street
San Leandro, CA 94577, USA
Tel: (510) 877-9576
Cel: (925) 640-8154
Email: djohn@osisoft.com
www.osisoft.com
Megan Lehtonen
OSIsoft
Market Principle – Community
San Leandro Tech Campus
1600 Alvarado Street
San Leandro, CA 94577, USA
Tel: (510) 297-5800
Cel: (415) 572-7735
Email: mlehtonen@osisoft.com
www.osisoft.com
Matt Miller
Industry Principal – Transportation
OSIsoft, LLC
Email: mattm@osisoft.com
Djalma Cerino Filho
IBM Data & AI
IBM Brasil Ltd
Rua Tutoia, 1157 – 04007-900
Sao Paulo – SP – Brazil
Mobile +55 11 99961-2738
E-mail dcerino@br.ibm.com
Fabio Lima
Analytics Client Architect
IBM Analytics
IBM Brasil Ltd
Rua Tutoia, 1157 – 04007-900
Sao Paulo – SP – Brazil
Tel: +55 11 2322-6239
Cel: +55 11 99853-3427
Email: fabiofl@br.ibm.com
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Roberto Celestino
IBM - Brasil
Watson AI Sales Specialist
Rua Tutoia, 1157 – 04007-900
Sao Paulo – SP – Brazil
Tel: 55-11-97219-9812
E-mail: roc@br.ibm.com
Christian Abreu
IBM – Brasil Ltd.
Artificial Intelligence
Rua Tutoia, 1157 – 04007-900
Sao Paulo – SP – Brazil
Tel: 55 11 2322-6246
Email: Christian.Abreu@ibm.com
Rafael Marques Eterovich
IBM – Brasil Ltd.
Rua Tutoia, 1157 – 04007-900
Sao Paulo – SP – Brazil
Email: raphaelm@br.ibm.com
Bruno de Oliveira Garcia
IBM – Brasil Ltd
AI – Watson Solution
Rua Tutoia, 1157 – 04007-900
Sao Paulo – SP – Brazil
Email: bgarcia@br.ibm.com
Emerson Camilo
Gerente de Smart Cities & BigData
MAGNASISTEMAS
Tel: +55 11 3069-2112 / Ramal 2026
Cel: +55 11 99968-1406
Email: ecamilo@magnasistemas.com.br
Arnie Allen
KLAS TELECOM
Strategy Development Executive
1101 30th St. NW
Suite 500
Washington, DC 20007
Tel: (202) 625-8315
Cel: (202) 676-6526
Fax: (866) 532-3091
Email: arnie.allen@klastelecom.com
www.klastelecom.com
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Marleine Davis
MOTOROLA SOLUTIONS
Director Government Affairs
1455 Pennsylvania Ave
Suite 900
Washington, DC 20004
Tel: (202) 371-6918
Cel: (202) 465-2281
Email:
marleine.davis@motorolasolutions.com
Alcedir Goulart
MOTOROLA SOLUTIONS
Gerente de Vendas Senior
Cidade Jardim Corporate Center
Continental Tower
Av. Magalhaes de Castro, 4899 – 8 andar
Cidade Jardim, Sao Paulo – SP
Tel: +55 11 5171 9467
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GRANT AGREEMENT
This Grant Agreement is entered into between the Government of the United States of America,
acting through the U.S. Trade and Development Agency (“USTDA”), and the Associação
Nacional dos Transportadores de Passageiros sobre Trilhos (“ANPTrilhos” or the “Grantee”).
USTDA and the Grantee are each referred to herein as a “Party”, and collectively as the “Parties”.
USTDA agrees to provide the Grantee, subject to the terms and conditions of this Grant
Agreement, seven hundred and thirty thousand United States Dollars (US$730,000) (“Grant
Funds”) to fund the cost of services required in connection with the delivery of technical assistance
related to the proposed Passenger Rail Enterprise Asset Management Plan (the “TA”) to
recommend ICT investments needed to optimize the maintenance of passenger rail systems (the
“Project”) in Brazil (the “Host Country”).

1. USTDA Grant Funding
The Grant Funds to be provided by USTDA under this Grant Agreement shall be used to fund the
costs of the technical assistance in accordance with an agreement of understanding between the
Grantee and the U.S. firm to be selected by the Grantee (the “U.S. Firm”) (the “Agreement of
Understanding”), under which the U.S. Firm will deliver the TA. In no event will the amounts
contributed by USTDA for the TA exceed the amount of the Grant Funds. Payment to the U.S.
Firm will be made directly by USTDA on behalf of the Grantee with the Grant Funds provided
under this Grant Agreement.
2. Terms of Reference
The terms of reference for the TA (the “Terms of Reference”) are attached as Annex I to this Grant
Agreement. The TA will enable ANPTrilhos to develop rail enterprise asset management plans.
The Grantee shall include these Terms of Reference for the TA as Annex I to the Agreement of
Understanding.
The Grantee acknowledges and understands that the U.S. Firm’s performance of the TA must
comply with the entirety of the Terms of Reference, and any modification of the Terms of
Reference set forth in Annex I to the Agreement of Understanding or deviation from their terms
must be approved in writing by USTDA in accordance with the procedures for amendments or
other modifications under the Agreement of Understanding. The Grantee acknowledges and
understands that any performance by the U.S. Firm of work not included in, or not in compliance
with, the Terms of Reference, or any failure by the U.S. Firm to perform any work set forth under
the Terms of Reference (in compliance with those terms), will be ineligible for approval or
payment, absent an amendment or other modification in accordance with such procedures.
Consequently, the Grantee shall not approve any U.S. Firm work performed under the Agreement
of Understanding that does not comply with or that otherwise is not in accordance with the Terms
of Reference. The Grantee acknowledges and understands that any failure to obtain prior written
approval for any modifications or deviations from the Terms of Reference may result in forfeiture
by the U.S. Firm of payment for work performed that is not in compliance with the Terms of
Reference and/or a significant delay in payment of the final invoice.

3. Standards of Conduct
USTDA and the Grantee recognize the existence of standards of conduct for public officials and
commercial entities in their respective countries. Therefore, USTDA and the Grantee shall fully
comply with all United States and Host Country laws relating to corruption or bribery, and shall
not directly or indirectly provide, offer or promise to provide money or anything of value to any
public official in violation of any United States or Host Country laws relating to corruption or
bribery.
4. Grantee Responsibilities
The Grantee shall use its best efforts to (a) promptly reply to notices and other communications,
requests for information and requests for approvals of Invoices or other documents submitted to it
by the U.S. Firm or USTDA, (b) provide reasonable support for the U.S. Firm, such as local
transportation, office space and secretarial support, and (c) promptly notify USTDA in the event
that the Grantee (i) no longer seeks to pursue the Project or complete the TA and/or (ii) would like
to terminate this Grant Agreement.
5. Agreement of Understanding Matters and USTDA’s Rights as Financier
(A) Grantee Competitive Selection Procedures
Selection of the U.S. Firm shall be carried out by the Grantee according to its established
procedures for competitive selection, with advance notice of the procurement published online
through www.ustda.gov and/or the U.S. Government’s contract opportunities website. Upon
request, the Grantee shall submit these procedures and related documents to USTDA for
information and/or acceptance.
(B) USTDA’s Right to Object to U.S. Firm Selection
The Grantee shall notify USTDA at the address of record set forth in Article 15 below upon
selection of the U.S. Firm to deliver the TA. USTDA shall then review the Grantee’s selection of
U.S. Firm, and if USTDA does not object to Grantee’s selection, USTDA shall so notify the
Grantee by issuing a “no objection” letter. Upon receipt of USTDA’s “no objection” letter, the
Grantee shall (i) notify in writing the selected U.S. Firm that its proposal has been accepted by the
Grantee, and (ii) notify in writing the U.S. firms that submitted unsuccessful proposals to deliver
the TA that they were not selected. The Grantee shall then use commercially reasonable efforts to
negotiate an Agreement of Understanding with the U.S. Firm for the delivery of the TA.
(C) USTDA’s Right to Approve Agreement of Understanding Between Grantee and U.S. Firm
(1)

Agreement of Understanding

The Grantee shall negotiate an Agreement of Understanding with the U.S. Firm for the delivery of
the TA. USTDA will provide to the Grantee an electronic copy of USTDA’s standard template,
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and the Grantee shall, in conjunction with the U.S. Firm, utilize this template as the basis for
drafting the Agreement of Understanding. Once the Agreement of Understanding has been
negotiated between the Grantee and the U.S. Firm, the Grantee shall transmit to USTDA (or shall
request that the U.S. Firm transmit to USTDA on the Grantee’s behalf) a final negotiated draft
version of the Agreement of Understanding in an editable electronic format for USTDA review at
the email address set forth in Article 15 below. USTDA shall advise the Grantee and the U.S.
Firm as to whether the draft Agreement of Understanding is ready for execution, on the
understanding that USTDA’s approval may be contingent upon certain modifications being made
to the Agreement of Understanding.
(2)

Amendments and Assignments of the Agreement of Understanding

The Grantee understands and acknowledges that no amendment or other modification to the
Agreement of Understanding (or any annex to the Agreement of Understanding) shall be valid
unless formally agreed upon in a written instrument signed by the Grantee and the U.S. Firm and
approved by USTDA in a signed approval letter. The Grantee or the U.S. Firm may submit any
proposed amendment or other modification to the Agreement of Understanding, including any
proposed amendment or other modification to any Agreement of Understanding annex, or any
proposed assignment of the Agreement of Understanding, to USTDA for review and comment at
the address set forth in Article 15 below.
(D) USTDA Not a Party to the Agreement of Understanding
The Parties understand and agree that USTDA as a financing entity reserves to itself certain rights
under the Agreement of Understanding, including, but not limited to: (i) the right to approve the
terms of the Agreement of Understanding and any amendments to the Agreement of
Understanding, including assignments, the selection of the U.S. Firm and all Subcontractors, the
Terms of Reference, the Final Report, and any and all documents related to the Agreement of
Understanding or any Subcontract funded under this Grant Agreement, (ii) the right to require the
parties to the Agreement of Understanding to suspend performance of the Terms of Reference
upon reasonable prior written notice to such parties, and upon U.S. Firm’s receipt of such written
notice, any further work performed in connection with the Terms of Reference will be at the U.S.
Firm’s risk, (iii) the right to suspend disbursements of Grant Funds under Clause 3 of the
Agreement of Understanding upon reasonable prior written notice to the parties to the Agreement
of Understanding, and (iv) the right to demand, upon written notice to the U.S. Firm, a refund from
the U.S. Firm of an appropriate amount of any Grant Funds that have been previously disbursed
to the U.S. Firm under Clause 3 of the Agreement of Understanding in the event that (a) the U.S.
Firm or any Subcontractor fails to comply in all material respects with the Terms of Reference or
the terms and conditions of the Agreement of Understanding (including the Mandatory Agreement
of Understanding Clauses attached to the Agreement of Understanding), or (b) the Agreement of
Understanding and/or the TA is terminated, and the amount of Grant Funds disbursed to the U.S.
Firm prior to such termination exceeds the value of the work performed under the Agreement of
Understanding in accordance with its terms.
The Parties further understand and agree that USTDA, in reserving any or all of the foregoing
rights, has acted solely as a financing entity to ensure the proper use of United States Government
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funds, and that any decision by USTDA to exercise or refrain from exercising these rights will be
made as a financier in the course of funding the TA and will not be construed as making USTDA
a party to the Agreement of Understanding. The Parties understand and agree that USTDA may,
from time to time, exercise the foregoing rights, or discuss matters related to these rights and the
Project with the parties to the Agreement of Understanding or to any Subcontract, jointly or
separately, without thereby incurring any responsibility or liability to such parties. Any approval
or failure to approve by USTDA will not bar the Grantee or USTDA from asserting any right that
it might have against the U.S. Firm, or relieve the U.S. Firm of any liability which the U.S. Firm
might otherwise have to the Grantee or USTDA.
(E) Grant Agreement Controlling
Regardless of USTDA approval, the rights and obligations of any party to the Agreement of
Understanding or any Subcontract thereunder must be consistent with this Grant Agreement
(including Annex I and Annex II). In the event of any inconsistency between this Grant Agreement
and the Agreement of Understanding or any Subcontract funded by this Grant Agreement, this
Grant Agreement shall control.
(F)

Subcontractors and Subcontracts

For purposes of this Grant Agreement, (a) the term “Subcontractor” means an individual,
corporation, partnership or other legal entity having a contract, purchase order or other agreement
with the U.S. Firm or with any other Subcontractor for delivery of any part of the TA, and (b) the
term “Subcontract” means any such contract, purchase order or other agreement with a
Subcontractor.
6. Disbursement Procedures
(A) USTDA Approval of Agreement of Understanding Required
USTDA will make disbursements of Grant Funds directly to the U.S. Firm only after USTDA
approves the Grantee’s Agreement of Understanding with the U.S. Firm.
(B) U.S. Firm Invoice Requirements
For purposes of this Grant Agreement, the term “Invoice” means any invoice submitted (or to be
submitted) to USTDA by either the Grantee or the U.S. Firm for payment of Grant Funds. The
Grantee shall not approve any Invoice submitted to it by the U.S. Firm unless such Invoice, and
all work performed by the U.S. Firm (or any Subcontractor) in connection with such Invoice,
complies with the Terms of Reference and the Mandatory Agreement of Understanding Clauses.
Following review and approval by the Grantee of any Invoices submitted by the U.S. Firm under
the Agreement of Understanding, the Grantee may request disbursement of funds by USTDA to
the U.S. Firm for delivery of the TA by submitting such approved Invoices in accordance with the
procedures set forth in the Mandatory Agreement of Understanding Clauses.
7. Effective Date
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The effective date of this Grant Agreement (the “Effective Date”) shall be the date of signature by
both Parties or, if the Parties sign on different dates, the date of the last signature. In the event that
only one signature is dated, such date shall constitute the Effective Date.
8. TA Schedule
(A) TA Completion Date
The Parties’ estimated completion date for the TA is set forth in Clause K(1) of the Mandatory
Agreement of Understanding Clauses.
(B) Time Limitation on Disbursement of USTDA Grant Funds
Except as USTDA may otherwise agree, (i) no Grant Funds may be disbursed under this Grant
Agreement for goods and services which are provided prior to the Effective Date, and (ii) no Grant
Funds may be disbursed other than during the period set forth in Clause K(2) of the Mandatory
Agreement of Understanding Clauses.
9. USTDA Mandatory Agreement of Understanding Clauses
The Agreement of Understanding to be funded under this Grant Agreement shall include the
USTDA Mandatory Agreement of Understanding Clauses set forth in Annex II to this Grant
Agreement (the “Mandatory Agreement of Understanding Clauses”). The Grantee shall use
commercially reasonable efforts to ensure that the U.S. Firm complies with the Mandatory
Agreement of Understanding Clauses in all material respects and shall promptly notify USTDA of
any breach of the Mandatory Agreement of Understanding Clauses on the part of the U.S. Firm of
which the Grantee becomes aware.
10. Nationality, Source and Origin
For purposes of USTDA’s Nationality Requirements under this Article 10, the term “Eligible U.S.
Firm” means:
(i)

a privately owned firm or partnership that is formed, incorporated or organized in the
U.S., with its principal place of business in the U.S., and which is:
(a) more than fifty percent (50%) owned by U.S. citizens and/or non-U.S. citizens
lawfully admitted for permanent residence in the United States; or
(b) satisfies each of the following criteria:
(I)
(II)

has been incorporated or organized in the U.S. for more than three (3) years
prior to the issuance date of the request for proposals;
has performed similar services in the U.S. for that three (3) year period;
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(III)
(IV)
(ii)

employs U.S. citizens in more than half of its permanent full-time positions
in the U.S.; and
has the existing capability in the U.S. to perform the work in question; or

a nonprofit organization that is incorporated in the U.S. and managed by a governing
body, a majority of whose members are U.S. citizens and/or non-U.S. citizens lawfully
admitted for permanent residence in the United States.

In addition, the term “Source” means the country from which a shipment is made, and the term
“Origin” means (x) the place of production of a good, whether through manufacturing, assembly
or otherwise, or (y) the place from which delivery of a service is administered, as applicable.
Except as USTDA may otherwise agree, the following provisions shall govern the delivery of
goods and professional services funded by Grant Funds under this Grant Agreement:
(A) the U.S. Firm and all Subcontractors that are legal entities must be Eligible U.S. Firms (as
defined above for purposes of USTDA’s Nationality Requirements);
(B) all natural persons who deliver any part of the TA as the U.S. Firm, as a Subcontractor, or as
an employee of the U.S. Firm or any Subcontractor, in each case, must be (i) U.S. citizens, (ii)
non-U.S. citizens lawfully admitted for permanent residence in the United States, or (iii) non-U.S.
citizens lawfully admitted to work in the United States;
(C) notwithstanding the provisions of Articles 10(A) and 10(B), up to twenty percent (20%) of
the Grant Funds may be used to pay for work performed in connection with the TA by (i)
Subcontractors that are organized as legal entities under the laws of the Host Country, and/or (ii)
natural persons working as a Subcontractor, or as employees of the U.S. Firm or any Subcontractor,
in each case, who are citizens of the Host Country;
(D) a Host Country Subcontractor may only be used for specific services from the Terms of
Reference identified in the Subcontract;
(E) no part of the Grant Funds disbursed in connection with the delivery of the TA may be used
to pay (i) any legal entity that is incorporated or organized under the laws of a jurisdiction other
than one of the United States or the Host Country, or (ii) a natural person who is a citizen of a
country other than the United States (except as expressly provided in Article 10(B)) or the Host
Country; and
(F) goods purchased for the delivery of the TA and associated delivery services (e.g.,
international transportation and insurance) must have their nationality, Source and Origin in the
United States; provided, however, that goods and services incidental to TA support (e.g., local
lodging, food and transportation) in the Host Country are not subject to the foregoing restrictions.
11. Taxes

6

Grant Funds provided under this Grant Agreement shall not be used to pay any taxes, tariffs, duties,
fees or other levies imposed under laws in effect in the Host Country, except for taxes of a de
minimis nature imposed on local lodging, food, transportation or airport arrivals or departures. The
Grantee may not seek reimbursement from USTDA for any such taxes, tariffs, duties, fees or other
levies.
12. USTDA Project Evaluation
The Parties shall cooperate to ensure that the purposes of this Grant Agreement are accomplished.
For five (5) years following receipt by USTDA of the Final Report (the “Evaluation Period”), the
Grantee agrees to respond to any reasonable inquiries from USTDA about the status of the Project.
Inquiries will include, but will not be limited to, (a) whether the Final Report recommendations
have been or will be used to implement the Project, (b) the anticipated Project implementation
timeline, (c) the likely sources of financing for the Project, and (d) the sources of procurements
supporting implementation of the Project. In addition, the Grantee agrees to notify USTDA any
time the Grantee selects a new primary contact person for the Project during the Evaluation Period.
13. Grantee Recordkeeping and Audit
The Grantee agrees to maintain books, records and other documents relating to the TA, the
Agreement of Understanding and this Grant Agreement adequate to demonstrate implementation
of its responsibilities under this Grant Agreement and the Agreement of Understanding, including
the selection of the U.S. Firm and Subcontractors, receipt and approval of Agreement of
Understanding deliverables, and approval or disapproval of Invoices for payment by USTDA.
Such books, records and other documents shall be separately maintained for a period of three (3)
years after the date of the final disbursement by USTDA. The Grantee shall afford USTDA or its
authorized representatives the opportunity at reasonable times to review such books, records and
other documents relating to the TA, the Agreement of Understanding and this Grant Agreement.
14. Representation of Parties
For all purposes relevant to this Grant Agreement, the Government of the United States of America
will be represented by the U.S. Ambassador to the Host Country or USTDA, and the Grantee will
be represented by its President at the address of record set forth in Article 15 below. The Parties
may, by written notice to the other Party, designate additional representatives for all purposes
under this Grant Agreement.
15. Addresses of Record for Parties
Any notice, request, document or other communication submitted by either Party to the other under
this Grant Agreement shall be in writing or sent through an electronic medium that produces a
tangible record of the transmission, such as a facsimile or email message, and will be deemed duly
given or sent when delivered to such Party at the following address of record, as applicable:
(A) For the Grantee:
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To:
Title:
Address:

Phone:
Email:

Roberta Marchesi
Executive Director
ANPTrilhos
Setor de Autarquias Sul, Qd. 1, Bloco J
Edificio Clésio Andrade, Torre A, Sala 510
Brasília, DF CEP: 70070-010
Brazil
+55 (61) 3322-3158
Roberta.marchesi@anptrilhos.org.br

(B) For USTDA:
To:
Address:

Phone:
Fax:
Email:

U.S. Trade and Development Agency
1101 Wilson Boulevard, Suite 1100
Arlington, VA 22209-2275
USA
(703) 875-4357
(703) 997-2392
lac@ustda.gov

All such communications shall be in the English language, unless the Parties otherwise agree in
writing. In addition, the Grantee shall provide the Commercial or Economic Section of the U.S.
Embassy in the Host Country with a copy of each notice, request, document or other
communication sent to USTDA.
Any communication relating to this Grant Agreement shall include the following fiscal data:
Appropriation No.: 11 21/22 1001
Activity No.: 2021-51003A
Reservation No.: 2021041
Grant No.: 1131PL21GH51041
16. Implementation Letters
To assist the Grantee and the U.S. Firm in the implementation of the TA, USTDA may, from time
to time, issue implementation letters that will provide additional information about matters covered
by this Grant Agreement or correct immaterial errors. Without limiting the generality of the
foregoing, USTDA may issue implementation letters, among other reasons, to: (a) extend the
estimated completion date set forth in Clause K(1) in Annex II, (b) extend the availability period
of Grant Funds set forth in Clause K(2) in Annex II, (c) change the fiscal data set forth in Article
15, (d) change a Party’s address of record or point of contact, (e) make immaterial changes to the
Terms of Reference, and (f) correct scrivener’s errors. The Parties may also use jointly agreed
upon implementation letters to confirm, clarify and/or record their mutual understanding of matters
covered by this Grant Agreement.
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17. Amendments and Assignments of this Grant Agreement
Either Party may submit to the other Party at any time a proposed amendment to this Grant
Agreement (including Annex I and Annex II). Any proposed amendment to this Grant Agreement
will be effective only if it has been signed by both Parties. Any proposed assignment of this Grant
Agreement must be approved by both Parties in writing in order to be effective.
18. Termination
(A)

Termination Events

Either Party may terminate this Grant Agreement at any time by giving the other Party prior written
notice thereof. Notwithstanding the foregoing provision, if the U.S. Office of Foreign Assets
Control determines that either of the Grantee or the government of the Host Country has acted in
violation of any sanctions laws or executive orders established by the United States Government,
this Grant Agreement will terminate immediately without need for further action or notice on the
part of either Party.
(B)

Effect of Termination

The termination of this Grant Agreement will end any obligations of the Parties to provide financial
or other resources for the TA (including, without limitation, any obligation of USTDA to provide
the Grant Funds), except for payments that may be made by USTDA to the U.S. Firm pursuant to
Clause H of the Mandatory Agreement of Understanding Clauses set forth in Annex II to this Grant
Agreement. This Article and Articles 5, 11, 12, 13, and 20 of this Grant Agreement shall survive
termination of this Grant Agreement.
19. Waiver
No provision of this Grant Agreement may be modified, waived or discharged unless such
modification, waiver or discharge is agreed to in writing and signed by each Party. No waiver by
either Party of any breach of, or of compliance with, any condition or provision of this Grant
Agreement by the other Party will be considered a waiver of any other condition or provision or a
waiver of the same condition or provision at another time. No delay in exercising any right or
remedy accruing to either Party in connection with this Grant Agreement shall be construed as a
waiver of such right or remedy.
20. U.S. Technology and Equipment
By funding the TA, USTDA seeks to promote the Project objectives of the Host Country through
the use of U.S. technology, goods and services. In recognition of this purpose, the Grantee agrees
that it will allow U.S. suppliers to compete in the procurement of technology, goods and services
needed for Project implementation.
21. Governing Law
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This Grant Agreement is governed by, and construed in accordance with, the applicable laws of
the United States of America. In the absence of applicable federal law, the laws of the State of
New York shall apply.
22. Counterparts; Language
This Grant Agreement may be executed in counterparts, each of which shall be deemed an original,
but all of which together shall constitute one and the same Grant Agreement. Counterparts may
be delivered via email or other transmission method and any counterpart so delivered shall be
deemed to be valid and effective for all purposes. This Grant Agreement may be executed in two
or more languages, but in the event of any conflict or inconsistency between the English language
version of this Grant Agreement and any other version, the English language version of this Grant
Agreement will control.
[THE REMAINDER OF THIS PAGE IS INTENTIONALLY LEFT BLANK]
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Annex I
Terms of Reference
ANPTrilhos (the “Grantee”) is a national trade association which represents public and private
passenger rail operators in Brazil. The objective of the TA is to develop rail enterprise asset
management (EAM) plans to improve Brazilian passenger rail operators’ decision-making
process. The technical assistance contractor would review previous operational and maintenance
efficiency studies, operational safety and risk reports, as well as any available asset management
documentation for all ANPTrilhos member companies, including ridership history, passenger
forecasts, rail infrastructure, facilities, rolling stock, equipment, system investment plans,
organizational long-term strategic plans and other relevant documents. Based on findings from
the U.S. Firm, ANPTrilhos will then select six passenger rail member operators to become the
focal point of the technical assistance. ANPTrilhos member companies would use the
recommendations of the technical assistance to plan and implement a range of ICT investments
to optimize the maintenance of their passenger rail systems (“Project”).
The primary members of ANPTrilhos include CCR Metro Bahia, Metro Rio, SuperVia, Metro
Sao Paulo, CPTM, Metro DF, Metro de Fortaleza, CBTU, CTB, Trensurb, ViaQuatro, and VLT
Carioca. ANPTrilhos will form a special technical committee with a representative from each of
the passenger rail companies in order to facilitate data exchange and communication during the
technical assistance.
All deliverables and the Final Report shall be submitted in English and Portuguese.
Any meetings or other actions or work set forth under these Terms of Reference that are
indicated to occur in-person, on-site or otherwise in a specified location may, if agreed by both
the Grantee and the Contractor (and with advance notice to and written agreement from
USTDA), be conducted remotely, including online, by teleconference, by videoconference, or by
other means, provided that the Contractor shall clearly document in the corresponding
deliverable report the date on which such agreement was reached and approved by USTDA, and
shall describe the alternative means of accomplishing the relevant work, along with the rationale
for such decision. Further, if the Grantee and the Contractor propose to apply such a change to
any tasks or subtasks in part (i.e., to change portions of a task/subtask from in-person to remote,
while maintaining other portions as in-person, including the “breaking up” of a task or subtask in
order to separate remote from in-person work), then: (i) the Grantee and/or the Contractor shall
notify USTDA in advance of such a proposal, and USTDA may, in its discretion, approve of
such proposal and formalize the proposed modification through an implementation letter to the
Contract; and (ii) USTDA may, at its discretion, modify the Payment Schedule under the
Contract in order to separate such remote and in-person work into separate payments, as
appropriate, again through an implementation letter to the Contract. Notwithstanding the
foregoing under this paragraph, USTDA reserves the right to make any appropriate adjustments
to the total Grant Amount (and therefore the Contract value) that may result from any such
modifications.

Annex I-1

TASK 1: CURRENT CONDITIONS ASSESSMENT AND DATA COLLECTION
The U.S. Firm shall work closely with the Grantee to identify key personnel and other
stakeholders that will participate in the technical assistance. The U.S. firm shall develop a
timeline to guide the technical assistance’s completion, including the venue and frequency of
meetings. Under this task, the U.S. firm shall perform the necessary data collection for the
technical assistance.
The U.S. firm shall coordinate and conduct the initial kick-off meeting in Brazil. The objective
of the kick-off meeting is to familiarize the Grantee and U.S. firm staff involved in the technical
assistance with its objectives, the TOR, as well as to review the U.S. firm and Grantee’s
responsibilities. The U.S. firm shall provide an objective assessment of the Grantee’s rail asset
environment in terms of:
•
•
•
•
•

facilities;
infrastructure;
rolling stock;
equipment; and
systems, including any available inventories and asset condition reports.

The U.S. firm shall review previous operational and maintenance efficiency studies, operational
safety and risk reports, as well as any available asset management documentation for the Grantee
(for all member operators), including:
•
•
•
•
•
•
•
•
•

ridership history;
passenger forecasts;
rail infrastructure;
facilities;
rolling stock;
equipment;
system investment plans;
organizational long-term strategic plans; and
other relevant documents.

Following this review of the Grantee’s member operators, the U.S. firm shall engage in substantive
discussions with the Grantee to determine which six of the Grantee’s passenger rail member
operators will become the focus of the technical assistance. The Grantee shall ultimately select the
six passenger rail member operators (“selected operators”). Upon selection of the six operators,
the U.S. firm shall perform all of the required tasks under the TOR concentrating on the selected
operators.
The U.S. firm shall define the primary objectives for the implementation of EAM solutions and
utilize these objectives as a guide throughout the development of the technical assistance.
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The U.S. firm shall define baseline and key performance targets for the selected operators’ rail
system capital assets, as well as the strategies for meeting the targets in a quantifiable manner
upon the implementation of the EAM solutions. These baseline and performance targets will
become an integral component for the developmental impact task of the TOR.
Deliverable #1: The U.S. Firm shall prepare a report detailing all work performed under Task 1,
including (without limitation) the determination of the six selected passenger rail companies and
definition of the primary objectives for the implementation of EAM solutions that will guide the
TA.
TASK 2: TECHNICAL ANALYSIS OF ICT INFRASTRUCTURE & TECHNOLOGIES
The U.S. firm shall focus its technical assessment and analysis on proven EAM solutions that are
available in the market at the time of the technical assistance.
The U.S. firm shall conduct a technical analysis of all capital assets for each of the selected
operators’ rail systems in the categories of:
•
•
•
•
•

facilities;
infrastructure;
rolling stock;
equipment; and
ICT systems.

The U.S. Firm shall analyze the assets’ current operating environment (isolated, disconnected,
integrated, non-integrated), fragmented legacy systems, and data silos and shall provide
recommendations for the integration of systems and data in order to maximize value throughout
the asset’s lifecycle.
The U.S. firm shall examine the issues of asset data accessibility, functionally siloed data sources,
and data-driven assets and shall provide recommendations for integration and the ability to connect
the assets for improved operational performance and maintenance.
The U.S. firm shall examine the selected operators’ maintenance operations and programs and
shall recommend EAM solutions (for each of the selected operators) to manage and optimize the
maintenance and repair of capital assets and to improve asset availability, reliability, and
performance while enhancing safety and minimizing risk. The U.S. firm shall examine the selected
operators current capabilities (for each of the selected operators) in the following areas:
•
•
•
•
•

work management;
asset management;
maintenance operations;
planning and scheduling; and
risks and safety management.
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The U.S. firm shall examine current planning and scheduling maintenance programs for each of
the selected operators, as well as data repositories within the organization and provide
recommendations to reduce maintenance costs and enhance resource usage through the application
of EAM solutions.
The U.S. firm shall examine the benefits expected from the utilization of the EAM solutions being
recommended under this Task, in terms of:
• expanding the selected operators’ capabilities for asset maintenance management, asset
risk management, infrastructure management, and condition-based maintenance by
integrating data from multiple systems and data sources across the enterprise; and
• the selected operators’ ability to utilize predictive and/or condition-based maintenance
methods.
Based on the examination of current capabilities, the U.S. firm shall recommend technologies to
manage work activities as well as asset tracking systems (bar code, radio frequency identification
“RFID” systems, and others) that will ultimately streamline work processes and increased
maintenance productivity.
The U.S. firm shall analyze international market trends and provide recommendations for
emerging ICT solutions such as Artificial Intelligence (AI), Internet of Things (IoT), Enterprise
Resource Planning (ERP), workflow management systems, and others, that combined with EAM
solutions can be applied to:
•
•
•
•
•

boost operational performance;
improve maintenance efficiency;
increase safety and lower risk;
enhance passenger satisfaction; and
advance the overall sustainability of the selected operators.

The U.S. firm shall conduct a technical analysis for each of the selected operators’ current assets
and recommend EAM solutions that can support real-time rail data collection and diagnostics such
as sensor technology, IoT sensors and other devices, to extend the asset’s usable life cycle.
The U.S. firm shall recommend ICT technologies that would further support the operational,
maintenance, reliability, and safety functions for the selected operators, in conjunction with EAM
solutions such as:
•
•
•
•
•
•
•
•

condition-based maintenance systems;
asset tracking systems;
mobile solutions (smart phones, tablets);
IoT solutions;
cloud-based solutions;
communication systems;
sensor technology;
wayside devices;
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•
•

Geographic Information Systems (GIS); and
other ICT solutions.

The Grantee and third party operators currently utilize Supervisory Control and Data Acquisition
(SCADA) systems, power management systems, train control and signaling systems, and security
systems as part of their centralized operation. The U.S. firm shall conduct a technical analysis for
each of the selected operators’ ICT infrastructures, supervisory, control, and train management
systems and provide recommendations for integrating data from these systems with the proposed
EAM solutions to further optimize:
•
•
•
•
•

operations;
maintenance;
reliability;
safety; and
operational risk.

The U.S. firm shall conduct an operational, maintenance, safety, and risk assessment for the
principal areas of operation for each of the selected operators through analytical processes and
asset management simulation models. The U.S. firm shall conduct an asset management
simulation model in order to quantitatively determine how the application of EAM solutions could
reduce operational and maintenance costs. The asset management simulation shall provide
information related to costs, schedules, planning, and potential savings expected from the
implementation of EAM solutions.
The U.S. firm shall visit and meet with each of the selected operators to conduct an assessment of
the maintenance equipment and systems utilized for passenger rail service and recommend those
assets that represent the highest levels of maintenance costs. The U.S. Firm’s assessment shall
provide recommendations for maintenance enhancement technologies such as EAM solutions for
each of the selected operators’ maintenance facilities. Based on this assessment, the U.S. firm
shall conduct a maintenance cost analysis for each of the selected operators, including costs for:
•
•
•
•
•
•
•

scheduling;
repairs;
parts;
maintenance method;
reliability;
safety; and
risk.

The U.S. firm shall analyze the application of monitoring and display systems that can be accessed
through mobile solutions (computers, smartphones and tablets) and are capable of demonstrating
the operability, functionality and benefits of the EAM solutions.
The U.S. firm shall define the recommended ICT platforms and associated EAM solutions,
providing substantive detail for hardware, software, equipment, systems and services expected
from each of the recommended asset management solutions.
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The U.S. firm shall define the necessary conceptual design and guidelines for the recommended
EAM solutions and supplementary ICT systems. These guidelines shall address:
•
•
•
•

hardware;
software;
operating requirements; and
procedures for all the recommended technologies.

The U.S. firm shall provide recommendations for the integration and interdependence of the
recommended EAM solutions with current operating and maintenance systems for each of the
selected operators. The U.S. firm shall define the functional requirements and operational
concepts, including any design guidelines to address the implementation of EAM solutions.
The U.S. firm shall develop the recommended policies, governance, and vision document for the
implementation of the recommended EAM solutions for each of the selected operators.
The U.S. firm shall provide recommendations to address the technical challenges, if any,
associated with establishing the EAM solutions for the selected operators, such as:
•
•
•
•

overcoming barriers associated with interoperability;
integration limitations;
hardware/software proprietary restrictions;
and all other technical issues that may negatively affect the successful implementation of
the recommended EAM solutions.

The U.S. firm shall recommend EAM solutions and EAM best-practice processes to provide each
of the selected operators with the tools and solutions for:
•
•
•
•

improved operational and maintenance efficiencies;
risk reduction;
improved safety and reliability; and
for capturing revenue streams and cost savings.

The U.S. firm shall identify at least three (3) locations in the world where the recommended EAM
solutions were successfully deployed.
Deliverable #2: The U.S. Firm shall prepare a report detailing all work performed under Task 2,
including (without limitation) conceptual design and guidelines for the recommended EAM
solutions and supplementary ICT systems.
TASK 3: ECONOMIC AND FINANCIAL ANALYSIS
3a. The U.S. Firm shall review the various costs for the acquisition and implementation of the
recommended EAM solutions and supplementary technologies. The U.S Firm shall estimate the
projected annual cost savings that are likely to result from the implementation of the recommended
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EAM solutions, as well as the appropriate cost-benefit analysis in terms of operational and
maintenance efficiencies, passenger rail system performance, safety, and risk for each of the
selected operators.
3b. The U.S. Firm shall conduct the necessary economic analysis for each of the selected operators’
implementation of EAM solutions, to include cash flow analysis, analysis of market conditions,
supply agreements, capital cost, and competing alternative methods of achieving the same or
similar project objectives. The U.S. Firm shall include analysis of the Internal Rate of Return
(IRR) for the EAM solution implementations under different scenarios as part of the economic
analysis for each of the selected operators.
3c. The U.S. Firm shall conduct Life Cycle Cost Analysis (LCCA) in connection with the
implementation, technology selection, operational management and maintenance aspects of all the
EAM solution implementations for the duration of the investment for each of the selected
operators. The U.S. Firm shall examine the initial capital cost to plan, design, develop, and
implement the EAM solutions, in addition to providing a detailed analysis of the costs associated
with the short, medium, and long-term operation and maintenance of the EAM implementations
and cost savings expected for each of the selected operators. The U.S. Firm shall include the costs
of warranties, operation, maintenance, acquisition, installation, refurbishment, and disposal costs
that are likely to be encountered throughout the life of the technologies.
3d. The U.S. Firm shall examine each of the selected operators’ annual capital improvement and
investment plans to estimate the CAPEX and OPEX required to plan, design, implement, operate
and maintain the EAM solutions and technologies recommended for the selected operators.
3e. The U.S. Firm shall evaluate the financing mechanisms expected to fund the implementation
of the EAM solutions and other recommended technologies, as well as define the savings that each
of the selected operators are expected to receive as a result of solution implementation, outlining
specific operational, maintenance, performance, safety, and risk savings.
3f. The U.S. Firm shall investigate potential sources to finance the EAM solution implementations
such as the U.S. Export-Import Bank, the U.S. International Development Finance Corporation
(DFC), the International Finance Corporation (IFC), multilateral development banks such as the
World Bank, the Inter-American Development Bank (IADB), the Development Bank of Latin
America (CAF), the Brazilian Development Bank (BNDES), as well as other private and
commercial sources. The U.S. firm shall include recommendations on the most likely and cost
effective financing sources for EAM solution implementations and supplemental technologies.
3g. The U.S. Firm shall conduct a sensitivity analysis associated with the Return on Investment
(ROI) accounting for cost recovery indicators based on different financial scenarios and project
variables such as:
•
•
•
•

operating and maintenance costs;
capital costs;
interest rates; and
investment requirements.
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The U.S. Firm shall identify all risks relating to the implementation of the recommended EAM
solutions and related technologies, including identification of insurance and bonding
recommendations for protection of the selected operators and financial institutions funding the
EAM implementations.
3h. The U.S. Firm shall review each of the selected operators’ procurement methods and identify
any issues that may affect the acquisition and implementation of the recommended solutions.
Based on the financial analysis results, the U.S. firm shall formulate an overall financial plan for
each of the selected operators to guide the acquisition and implementation of the recommended
EAM solutions.
3i. The financial plan shall be suitable to assist each of the selected operators in considering critical
investments to improve asset information, to support decision-making and in implementing
improved lifecycle planning, as well as defining key implementation principles associated with
successfully deploying the EAM solutions and supplementary technologies.
Deliverable #3: The U.S. Firm shall prepare a report detailing all work performed under Task 3,
including (without limitation) financial analysis and life cycle cost analysis.

TASK 4: INSTITUTIONAL, LEGAL, AND REGULATORY ANALYSIS
4a. The U.S. Firm shall review Brazil’s local, state, and federal regulations and policies that could
impact the viability and the application of the recommended EAM solutions and supplementary
technologies. The U.S. firm shall evaluate effective policies and recommendations such as those
published by the International Organization for Standardization (ISO 55000), the U.S. Department
of Transportation, Federal Transit Administration (FTA) Asset Management Guidelines and others
covering asset management.
4b. The U.S. Firm shall review current and anticipated regulations, permitting and licensing
requirements, legal framework, construction and installation approvals, foreign participation
regulations, environmental regulations, and other regulatory measures that may pose a negative
impact on the implementation of the recommended EAM solutions and supplementary ICT
technologies.
4c. The U.S. Firm shall identify any policy or legislative actions that could present barriers to the
implementation of EAM solutions and supplementary ICT technologies. In the event the U.S. firm
identifies any such barriers, the U.S. Firm shall provide methodologies and recommendations to
overcome such impediments.
4d. The U.S. Firm shall further examine how the legal system, policy implementation, public
policy, management practices and resource management can play a decisive role in successful
operational, maintenance, performance, safety, and risk reduction strategies for the passenger rail
systems in Brazil.
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Deliverable #4: The U.S. Firm shall prepare a report on all work performed under Task 4.
including (without limitation) the regulatory analysis.
TASK 5: DEVELOPMENT OF EAM SOLUTION AND ASSOCIATED TECHNOLOGY
SPECIFICATIONS
The U.S. firm shall develop, for each of the selected operators, the functional and technical
specifications for the recommended EAM solutions and supplementary ICT technologies,
including the functional designs and operational concepts for all the prospective deployments
identified by the technical assistance including:
•
•
•
•

Hardware;
Software;
Equipment; and
ICT solutions.

The U.S. firm shall identify any interoperability and integration limitations or restrictions between
the recommended EAM solutions and existing operational and maintenance systems for each of
the selected operators. If applicable, the U.S. firm shall recommend suitable measures to overcome
interoperability and integration issues for each of the selected operators.
In developing the recommended functional and conceptual designs, guidelines, and technical
specifications, the U.S. firm shall consider the International Organization for Standardization (ISO
55000) standard and the U.S. Department of Transportation, Federal Transit Administration (FTA)
Asset Management Guidelines.
For each of the major recommended EAM solutions and supplementary technologies, the U.S.
Firm shall assess its anticipated effect on each of the selected operators’ performance and cost
savings associated with:
•
•
•
•
•

operational management;
maintenance;
safety;
reliability; and
risk.

The U.S. Firm shall assess implementation and installation considerations that would need to be
addressed (for each of the selected operators) and identify the likely risks and mitigation strategies,
if any.
The U.S. Firm shall develop a detailed document (for each of the selected operators) that describes
the functionality required for each of the recommended EAM solutions and supplementary
technologies. The U.S. Firm shall specify:
•
•

the solution and type of application;
required functionality; and
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•

the expected savings.

The U.S. Firm shall conclude this task by completing the technical specifications, functional and
conceptual designs for each of the selected operators, including all the aspects evaluated under this
task.
Deliverable #5: The U.S. Firm shall prepare a report on all work performed under this Task,
including (without limitation) designs, plans, and concepts.
TASK 6: PRELIMINARY ENVIRONMENTAL IMPACT ASSESSMENT
The U.S. Firm shall conduct a preliminary environmental impact assessment of the implementation
of the EAM solutions. At a minimum, the U.S. Firm shall:
•

Conduct a preliminary environmental impact analysis, including compliance with Brazilian
government requirements as well as the requirements of potential lending agencies,
especially the World Bank, the Brazilian National Development Bank (BNDES), and the
Inter-American Development Bank (IDB);

•

Identify potential negative environmental impacts from implementation;

•

Recommend ways to minimize negative impacts; and

•

Identify any actions that must be taken in advance of and following implementation to
satisfy environmental impact requirements.

Deliverable #6: The U.S. Firm shall prepare a report of all the work performed and findings
under Task 6.
TASK 7: DEVELOPMENT IMPACT ASSESSMENT
The U.S. firm shall analyze the developmental impact on the host country as a result of
implementing the recommended EAM solutions and associated technologies. The U.S. firm shall
incorporate the baseline information and key performance target for the passenger rail system
capital assets and provide clear and concise instructions to the Grantee for updating the baseline
information upon EAM solution implementation to accurately reflect new projections.
The U.S. firm shall work closely with the Grantee to ensure that the projected developmental
impact is deemed viable and measurable. Furthermore, the U.S. firm shall provide quantitative and
qualitative assessments of the potential impact as a result of EAM solution implementation, with
specific attention to enhancement of operational performance and cost savings associated with
maintenance, safety, and risk
The U.S. firm shall provide substantive narrative descriptions of how the implementation of EAM
solutions are expected to impact the indicator and target identified as it relates to the qualitative
assessment. As part of the quantitative assessment, the U.S. firm shall provide a baseline
measurement and anticipated outcome for the indicator, clearly identifying the timeline for the
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realization of the outcome, measurements of such outcomes, as well as identifying potential
sources to determine outcome realization.
The U.S. firm may propose alternate indicators and performance targets, as appropriate, based on
the results of the technical assistance. In close consultation with the Grantee, the U.S. Firm shall
establish a baseline measurement for the indicator listed below, which is used to compare future
outcomes. The baseline is also used to set an anticipated timeline and determine how the
information will be measured and collected once a project moves to implementation.
The Development Impact Report shall assess the baseline and actual values of the indicator listed
below:
Category

Indicator

Description

Infrastructure
Development
and Efficiency
Gains

Improved
Mobility through
Transportation
Infrastructure

Physical improvements, equipment
additions, or technology advancements
that improve the flow of passenger rail
traffic and increase efficiency

Anticipated
Outcome
Y

Deliverable #7: The U.S. Firm shall prepare and deliver a report of all work performed under
Task 7, including (without limitation) the Development Impact Analysis, as described above.
TASK 8: PASSENGER RAIL ENTERPRISE ASSET MANAGEMENT PLAN
The U.S. Firm shall prepare an Enterprise Asset Management Plan (EAM Plan), which shall set
forth the most effective and efficient approach for the implementation of the recommended EAM
solutions and ICT technologies.
The EAM Plan shall include a timeline, execution schedule, and process outline for each of the
selected operators to support the implementation of the recommended EAM solutions, either as a
turn-key project or in project phases.
The U.S. Firm shall develop the EAM Plan, identifying short and medium-term implementations
in accordance with the technical assistance’s objectives. The U.S. Firm shall identify any technical
gaps or inefficiencies associated with the EAM solution implementations and develop mitigating
measures to address them, if any.
The U.S. Firm shall include in the EAM Plan, the necessary steps and actions to be taken by each
of the selected operators in connection with the institutional, legal, financial, and technical aspects
of EAM solution implementations.
As part of the EAM Plan, the U.S. Firm shall prepare a set of guidelines for EAM solution selection
considering the expected benefits for operational, performance, maintenance, safety, and risk
savings, as well as LCCA cost elements, and solution and equipment warranties.

Annex I-11

In the EAM Plan, the U.S. Firm shall define the steps to institute the new asset management goals
that shall be aligned with each of the selected operators’ strategic operational plans.
The U.S. Firm shall detail the recommended EAM solutions and supplementary technologies that
will support each of the selected operators’ critical business functions for the highest operational
performance while minimizing maintenance costs across the passenger rail networks.
The U.S. Firm shall recommend EAM solutions for improved safety and risk management and
present strategies to effectively maximize the critical capital assets value throughout the passenger
rail asset’s lifecycle.
The U.S. Firm shall prepare the required documentation that summarizes the technical assistance
findings. The EAM Plan shall be suitable to enable each of the selected operators to:
•
•
•
•
•

improve and consolidate asset responsibilities, governance, and asset inventory
information;
improve consistency and connected business processes for asset management practices;
improve maintenance practices, as well as replacement and renewal cycles;
improve capabilities for asset performance and condition in maintenance planning; and
improve the use of asset management software and ICT applications.

As part of the EAM Plan, the U.S. Firm shall recommend EAM solution enhancements through
the potential application of other ICT technologies such as Big Data, AI and IoT, to provide each
of the selected operators with enterprise-wide asset visibility.
The U.S. firm shall conduct a global benchmarking through a case study of passenger rail systems
reviewing emerging EAM solutions and asset management industry best-practice programs that
have been proven to boost operational performance, maintenance efficiencies, and safety for
passenger rail systems.
The U.S. Firm shall meet with the Grantee for review and approval of the EAM Plan.
Deliverable #8: The U.S. Firm shall prepare a report of all the work performed and findings under
Task 8. including (without limitation) the EAM Plan.
TASK 9: U.S. SOURCES OF SUPPLY
The U.S. firm shall provide a thorough assessment of U.S. sources of supply associated with all
the recommended technologies and services required by the EAM solution implementations. The
U.S. firm shall provide the following information as part of this task:
•
•
•

The possible U.S. sources of supply and/or services;
A detailed description of relevant products, solutions and/or services to be provided; and
Contact information for the party or parties responsible for marketing/sales in Brazil.
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The U.S. Firm shall include the business, name, point of contact, address, telephone number, and
e-mail address for each identified party. The U.S. Firm shall include different types of U.S.
suppliers that would be relevant to the EAM solution implementations (licenses, providers,
engineering and contractor companies, project management and oversight companies, equipment
providers, and other U.S. suppliers). The U.S. firm shall provide information on potential U.S.
sources of services that each of the selected operators require for the successful operation of the
EAM solutions.
The U.S. firm shall provide a similar list of local, Brazilian companies that could potentially
partner with U.S. firms to facilitate U.S. exports of the recommended technologies.
Deliverable #9: The U.S. Firm shall provide the U.S. Sources of Supply List.
TASK 10:

FINAL REPORT

The U.S. Firm shall prepare and deliver to the Grantee and USTDA a substantive and
comprehensive final report of all work performed under these Terms of Reference (the “Final
Report”), which must conform to the requirements under Clause I (Final Report) of the Mandatory
Agreement of Understanding Clauses (as defined in Annex II). The U.S. Firm shall prepare the
Final Report in English and Portuguese. The U.S. Firm shall organize the Final Report into
chapters and sections with clear labels corresponding to each of the above tasks and sub-tasks of
these Terms of Reference, and the U.S. Firm shall include in the Final Report all deliverables and
documents that have been provided to the Grantee under these Terms of Reference. The U.S. Firm
shall incorporate into the Final Report (i) all of the findings, recommendations, and conclusions
of the TA under these Terms of Reference, and (ii) all other documents and/or reports provided
pursuant to the tasks noted above, in each case clearly organized and labeled according to each
task and sub-task under these Terms of Reference. The U.S. Firm shall also include an executive
summary to the Final Report as a whole, and provide a summary for each task under the Terms of
Reference.
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Annex II
USTDA Mandatory Agreement of Understanding Clauses
A. Grant Agreement; Subcontracts; USTDA Mandatory Agreement of Understanding
Clauses Controlling
The Agreement of Understanding Parties acknowledge that this Agreement of Understanding is
funded in whole or in part by the U.S. Trade and Development Agency (“USTDA”) under the
Grant Agreement between the Government of the United States of America, acting through
USTDA, and Associação Nacional dos Transportadores de Passageiros sobre Trilhos (the
“Client”), dated as of __________________ (the “Grant Agreement”). Terms used but not defined
in this Agreement of Understanding shall have the meanings as set forth in the Grant Agreement.
The Client has selected [full legal name of U.S. Firm] (the “U.S. Firm”) to deliver technical
assistance related to the proposed Passenger Rail Enterprise Asset Management Plan (the “TA”)
to recommend ICT investments needed to optimize the maintenance of passenger rail systems (the
“Project”) in Brazil (the “Host Country”). Each of the Client and the U.S. Firm is referred to
herein as an “Agreement of Understanding Party”, and collectively as the “Agreement of
Understanding Parties”.
All work performed under this Agreement of Understanding must be performed either by the U.S.
Firm or otherwise pursuant to a written Subcontract. All Subcontracts entered into by the U.S.
Firm that are funded or partially funded with Grant Funds shall include these USTDA Mandatory
Agreement of Understanding Clauses (these “Mandatory Agreement of Understanding Clauses”),
except for Clauses B(1), G, H, I and S. The U.S. Firm shall provide USTDA with a copy of each
Subcontract that it enters into, along with an English translation of any such Subcontract that is
executed in a language other than English, which translation must be certified by the U.S. Firm as
being complete and accurate. For purposes of this Agreement of Understanding, (a) the term
“Subcontractor” means an individual, corporation, partnership or other legal entity having a
contract, purchase order or other written agreement with the U.S. Firm or with any other
Subcontractor for delivery of any part of the TA, and (b) the term “Subcontract” means any such
contract, purchase order or other written agreement with a Subcontractor.
In addition, (i) in the event of any inconsistency between the terms and provisions of the Grant
Agreement and those of this Agreement of Understanding or any Subcontract hereunder, the Grant
Agreement shall be controlling, and (ii) in the event of any inconsistency between the terms and
provisions of these Mandatory Agreement of Understanding Clauses and any other terms and
provisions of this Agreement of Understanding or any Subcontract hereunder, these Mandatory
Agreement of Understanding Clauses shall be controlling.
B. USTDA as Financier
(1)

USTDA Approval of Agreement of Understanding
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USTDA will not authorize the disbursement of Grant Funds until this Agreement of Understanding
conforms to modifications required by USTDA during the Agreement of Understanding review
process and this Agreement of Understanding has been formally approved by USTDA. To perform
this review in a timely fashion, USTDA must receive from either the Client or the U.S. Firm an
English language version of a final negotiated draft version of the Agreement of Understanding
(in an editable electronic format) sent to the email address listed in Clause M below, or to such
other email address as specified by USTDA.
(2)

USTDA Not a Party to This Agreement of Understanding

The Agreement of Understanding Parties understand and agree that USTDA as a financing entity
reserves to itself certain rights under this Agreement of Understanding, including, but not limited
to: (a) the right to approve the terms of this Agreement of Understanding and amendments to this
Agreement of Understanding, including assignments, the selection of the U.S. Firm and all
Subcontractors, the Terms of Reference, the Final Report, and any and all documents related to
this Agreement of Understanding or any Subcontract funded under the Grant Agreement, (b) the
right to require the Agreement of Understanding Parties to suspend performance of the Terms of
Reference upon reasonable prior written notice to the Agreement of Understanding Parties, and
any further work performed in connection with the Terms of Reference following the U.S. Firm’s
receipt of such written notice will be at the U.S. Firm’s risk, (c) the right to suspend disbursements
of Grant Funds under Clause 3 for cause upon reasonable prior written notice to the Agreement of
Understanding Parties, and (d) the right to demand, upon written notice to the U.S. Firm, a refund
from the U.S. Firm of an appropriate amount of any Grant Funds that have been previously
disbursed to the U.S. Firm under Clause 3 of this Agreement of Understanding in the event that (i)
the U.S. Firm or any Subcontractor fails to comply in all material respects with the Terms of
Reference or the terms and conditions of this Agreement of Understanding (including these
Mandatory Agreement of Understanding Clauses), or (ii) this Agreement of Understanding and/or
the TA is terminated, and the amount of Grant Funds disbursed to the U.S. Firm prior to such
termination exceeds the value of the work performed under this Agreement of Understanding in
accordance with its terms. The Agreement of Understanding Parties shall comply with all written
notices, instructions and requests issued by USTDA in connection with USTDA’s exercise of its
rights under this Clause B(2).
The Agreement of Understanding Parties further understand and agree that USTDA, in reserving
any or all of the foregoing rights, has acted solely as a financing entity to ensure the proper use of
United States Government funds, and that any decision by USTDA to exercise or refrain from
exercising these rights will be made as a financier in the course of funding the TA and will not be
construed as making USTDA a party to this Agreement of Understanding. The Agreement of
Understanding Parties understand and agree that USTDA may, from time to time, exercise the
foregoing rights, or discuss matters related to these rights and the Project with the Agreement of
Understanding Parties or the parties to any Subcontract, jointly or separately, and in consideration
of USTDA’s role as financier, the Agreement of Understanding Parties further agree that
USTDA’s rights may be exercised without thereby incurring any responsibility or liability, in
contract, tort or otherwise, to the Agreement of Understanding Parties or the parties to any
Subcontract. Any approval or failure to approve by USTDA will not bar the Client or USTDA
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from asserting any right that it might have against the U.S. Firm, or relieve the U.S. Firm of any
liability which the U.S. Firm might otherwise have to the Client or USTDA.
(3)

Implementation Letters

To assist the Client and the U.S. Firm in the implementation of the TA, USTDA may, from time
to time, issue implementation letters that will provide additional information about matters covered
by this Agreement of Understanding or correct immaterial errors. Without limiting the generality
of the foregoing, USTDA may issue implementation letters, among other reasons, to: (a) extend
the estimated completion date set forth in Clause K(1), (b) extend the availability period of Grant
Funds set forth in Clause K(2), (c) change the fiscal data set forth in Clause M, (d) change a Party’s
address of record or point of contact, (e) make immaterial changes to the Terms of Reference, and
(f) correct scrivener’s errors. Subject to the provisions of Clause J, the Agreement of
Understanding Parties and USTDA may also use jointly agreed upon implementation letters to
confirm, clarify and/or record their mutual understanding of matters covered by this Agreement of
Understanding, including without limitation, modifications to the personnel specified in Annex III
of this Agreement of Understanding.
C. Nationality, Source and Origin
For purposes of USTDA’s Nationality Requirements under this Clause (C), the term “Eligible U.S.
Firm” means:
(i)

a privately owned firm or partnership that is formed, incorporated or organized in the
U.S., with its principal place of business in the U.S., and which is:
(a) more than fifty percent (50%) owned by U.S. citizens and/or non-U.S. citizens
lawfully admitted for permanent residence in the United States; or
(b) satisfies each of the following criteria:
(I)
(II)
(III)
(IV)

(ii)

has been incorporated or organized in the U.S. for more than three (3) years
prior to the issuance date of the request for proposals;
has performed similar services in the U.S. for that three (3) year period;
employs U.S. citizens in more than half of its permanent full-time positions
in the U.S.; and
has the existing capability in the U.S. to perform the work in question; or

a nonprofit organization that is incorporated in the U.S. and managed by a governing
body, a majority of whose members are U.S. citizens and/or non-U.S. citizens lawfully
admitted for permanent residence in the United States.

In addition, the term “Source” means the country from which a shipment is made, and the term
“Origin” means (x) the place of production of a good, whether through manufacturing, assembly
or otherwise, or (y) the place from which delivery of a service is administered, as applicable.
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Except as USTDA may otherwise agree, the following provisions shall govern the delivery of
goods and professional services funded by Grant Funds under the Grant Agreement:
(1) the U.S. Firm and all Subcontractors that are legal entities must be Eligible U.S. Firms (as
defined above for purposes of USTDA’s Nationality Requirements);
(2) all natural persons who deliver any part of the TA as the U.S. Firm, as a Subcontractor, or as
an employee of the U.S. Firm or any Subcontractor, in each case, must be (a) U.S. citizens, (b)
non-U.S. citizens lawfully admitted for permanent residence in the United States, or (c) non-U.S.
citizens lawfully admitted to work in the United States;
(3) notwithstanding the provisions of Clauses C(1) and C(2), up to twenty percent (20%) of the
Grant Funds may be used to pay for work performed in connection with the TA by (a)
Subcontractors that are organized as legal entities under the laws of the Host Country, and/or (b)
natural persons working as a Subcontractor, or as employees of the U.S. Firm or any Subcontractor,
in each case, who are citizens of the Host Country;
(4) a Host Country Subcontractor may only be used for specific services from the Terms of
Reference identified in the Subcontract;
(5) no part of the Grant Funds disbursed in connection with the delivery of the TA may be used
to pay (a) any legal entity that is incorporated or organized under the laws of a jurisdiction other
than one of the United States or the Host Country, or (b) a natural person who is a citizen of a
country other than the United States (except as expressly provided in Clause C(2)) or the Host
Country; and
(6) goods purchased for the delivery of the TA and associated delivery services (e.g.,
international transportation and insurance) must have their nationality, Source and Origin in the
United States; provided, however, that goods and services incidental to TA support (e.g., local
lodging, food and transportation) in the Host Country are not subject to the foregoing restrictions.
D. U.S. Firm Recordkeeping and Audit
The U.S. Firm and Subcontractors funded under the Grant Agreement shall maintain, in
accordance with generally accepted accounting procedures, books, records and other documents
(including without limitation all bank statements, and receipts or proofs of purchase for all goods
and services acquired in connection with the TA) sufficient in form, content and level of detail to
reflect properly all transactions under or in connection with this Agreement of Understanding.
These books, records and other documents shall clearly identify and track the use and expenditure
of Grant Funds separately from other funding sources. Such books, records and documents must
be maintained during the period of performance of work commencing on the Effective Date, and
continuing until the date that is three (3) years following the final disbursement of Grant Funds by
USTDA. The U.S. Firm and its Subcontractors shall (i) afford USTDA or its authorized
representatives the opportunity at reasonable times for inspection and audit of such books, records
and other documentation, and (ii) in the event of an audit of such books, records and other
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documentation, reasonably cooperate with, and promptly respond to information requests from,
any USTDA-appointed auditors.
E. U.S. Carriers
(1)

Air

Transportation by air of persons or property funded under the Grant Agreement shall be on U.S.
flag carriers in accordance with the Fly America Act, 49 U.S.C. § 40118, to the extent service by
such carriers is available, as provided under applicable U.S. Government regulations.
(2)

Marine

Transportation by sea of property funded under the Grant Agreement shall be on U.S. carriers in
accordance with U.S. cargo preference laws, including (without limitation) the Cargo Preference
Act of 1954, 46 U.S.C. § 55305.
F. Workman’s Compensation Insurance
The U.S. Firm shall provide adequate workman’s compensation insurance coverage for work
performed under this Agreement of Understanding.
G. Disbursement Procedures
(1)

USTDA Approval of Agreement of Understanding

Disbursement of Grant Funds will be made only after USTDA approval of this Agreement of
Understanding. Any work performed by the U.S. Firm or any Subcontractor in connection with
the TA prior to USTDA’s approval of the Agreement of Understanding will be at the U.S. Firm’s
risk.
(2)

Payment Schedule Requirements

A payment schedule for disbursement of Grant Funds to the U.S. Firm is included in this
Agreement of Understanding under Clause 3. Such payment schedule must conform to the
following USTDA requirements: (a) the Contractor must provide reasonable justification for the
amount of the mobilization payment, which in any event may not exceed ten percent (10%) of the
total Grant Funds; (b) all other payments, with the exception of the final payment, must be based
upon completion of one or more tasks under the Terms of Reference as set forth in Clause 3; and
(c) the final payment must be no less than fifteen percent (15%) of the total Grant Funds amount,
payable upon approval by USTDA of a Final Report that has been (i) prepared and submitted in
accordance with the requirements set forth in Clause I below, and (ii) approved in writing by the
Client in the manner provided for by Clause G(4)(b)(iii) below.
(3)

Invoice Approval Procedures
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The U.S. Firm shall submit Invoices meeting the requirements set forth in Clause G(4) to the Client
for approval. The Client shall not approve any Invoice submitted to it by the U.S. Firm unless
such Invoice, and all work performed by the U.S. Firm (or any Subcontractor) in connection with
such Invoice, complies with the Terms of Reference and these Mandatory Agreement of
Understanding Clauses.
(4)

Invoice Requirements

For purposes of this Agreement of Understanding, the term “Invoice” means any invoice submitted
(or to be submitted) to USTDA by either the Client or the U.S. Firm for payment of Grant Funds.
USTDA will make all disbursements of Grant Funds directly to the U.S. Firm. The U.S. Firm
must provide USTDA with an ACH Vendor Enrollment Form (available from USTDA) with the
first Invoice. Either the Client or the U.S. Firm may request disbursement of Grant Funds by
USTDA to the U.S. Firm for performance of the Terms of Reference by submitting the following
to USTDA:
(a) U.S. Firm’s Invoice
The Invoice from the U.S. Firm shall include reference to the applicable performance milestone
listed in the Agreement of Understanding payment schedule, the requested payment amount, and
an appropriate certification to USTDA by the U.S. Firm, as follows:
(i)

For a mobilization payment (if any):
“As a condition for this mobilization payment, the U.S. Firm certifies to
USTDA that it will perform all work in accordance with the terms of its
Agreement of Understanding with the Client. To the extent that the U.S.
Firm does not comply with the terms and conditions of the Agreement of
Understanding, including the USTDA Mandatory Agreement of
Understanding Clauses contained therein, it will, upon USTDA’s request,
make an appropriate refund to USTDA.”

(ii)

For Agreement of Understanding performance milestone payments:
“The U.S. Firm certifies to USTDA that it has performed the work described
in this invoice in accordance with the terms of its Agreement of
Understanding with the Client and is entitled to payment thereunder. To
the extent the U.S. Firm has not complied with the terms and conditions of
the Agreement of Understanding, including the USTDA Mandatory
Agreement of Understanding Clauses contained therein, it will, upon
USTDA’s request, make an appropriate refund to USTDA.”

(iii) For final payment:
“The U.S. Firm certifies to USTDA that it has performed the work described
in this invoice in accordance with the terms of its Agreement of
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Understanding with the Client and is entitled to payment thereunder.
Specifically, the U.S. Firm has submitted the Final Report to the Client, as
required by the Agreement of Understanding, and received the Client’s
approval of the Final Report. To the extent the U.S. Firm has not complied
with the terms and conditions of the Agreement of Understanding, including
the USTDA Mandatory Agreement of Understanding Clauses contained
therein, it will, upon USTDA’s request, make an appropriate refund to
USTDA.”
(b) Client’s Approval of the U.S. Firm’s Invoice
(i) The Invoice for a mobilization payment must be approved in writing by the Client on the
Invoice or separately.
(ii) For Agreement of Understanding performance milestone payments, the following
certification to USTDA by the Client must be provided on the Invoice or separately:
“The Client certifies to USTDA that the services for which disbursement is
requested by the U.S. Firm have been performed satisfactorily, in
accordance with applicable Agreement of Understanding provisions,
including the USTDA Mandatory Agreement of Understanding Clauses
contained therein, and the terms and conditions of the USTDA Grant
Agreement.
(iii) For final payment, the following certification to USTDA by the Client must be provided on
the Invoice or separately:
“The Client certifies to USTDA that the services for which disbursement is
requested by the U.S. Firm have been performed satisfactorily, in
accordance with applicable Agreement of Understanding provisions,
including the USTDA Mandatory Agreement of Understanding Clauses
contained therein, and the terms and conditions of the USTDA Grant
Agreement. The Final Report submitted by the U.S. Firm has been
reviewed and approved by the Client.
(c) USTDA Address for Invoices
Invoices shall be submitted to the attention of the Finance Department by email to
invoices@ustda.gov.
(5)

Payment Disclaimer

The Agreement of Understanding Parties understand and agree that payment by USTDA of an
Invoice does not constitute (a) acceptance or approval by USTDA, whether express or implied, of
(i) any materials, documents, reports or other deliverables prepared or delivered by the U.S. Firm
or any Subcontractor, or (ii) any work performed under the Terms of Reference or otherwise by
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the U.S. Firm or any Subcontractor, in each case, in connection with the TA, or (b) confirmation
or agreement by USTDA, whether express or implied, as to whether any work performed by the
U.S. Firm or any Subcontractor in connection with the TA has been performed in accordance with
the terms and conditions of this Agreement of Understanding, including the Terms of Reference
or these Mandatory Agreement of Understanding Clauses.
H. Termination
(1)

Effect of Termination

In the event that this Agreement of Understanding and/or the TA is terminated prior to completion
of all tasks under the Terms of Reference, the U.S. Firm will be eligible for payment for the value
of the work performed pursuant to the terms of this Agreement of Understanding; provided,
however, that such eligibility is subject to (a) compliance by the U.S. Firm with the terms and
conditions of this Agreement of Understanding (including the Terms of Reference and these
Mandatory Agreement of Understanding Clauses), and (b) USTDA approval. Likewise, in the
event of such termination, USTDA may be entitled to receive a refund of Grant Funds from the
U.S. Firm pursuant to Clause B(2)(d)(ii).
(2)

Survivability

Clauses A, B, D, G, H, N, Q, R and S of these Mandatory Agreement of Understanding Clauses
shall survive the termination of this Agreement of Understanding.
I. USTDA Final Report
(1)

Definition

“Final Report” shall mean the Final Report described in the attached Annex I Terms of Reference
or, if no such “Final Report” is described therein, “Final Report” shall mean a substantive and
comprehensive report of all work performed by the U.S. Firm and any Subcontractors in
accordance with the attached Annex I Terms of Reference, including any documents delivered to
the Client.
(2)

Final Report Submission Requirements

The U.S. Firm shall provide the following documents and materials to USTDA collectively as one
single submission:
(a) One (1) CD-ROM containing a complete electronic copy of the Final Report for USTDA’s
records. This version of the Final Report shall have been approved by the Client in writing and
must be in the English language. It is the responsibility of the U.S. Firm to ensure that confidential
information, if any, contained in this version of the Final Report be clearly marked. USTDA will
maintain the confidentiality of such information in accordance with applicable law. The electronic
files on the CD-ROM shall be submitted in a commonly accessible read-only format (such as .pdf
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format), and the CD-ROM shall be clearly labeled in accordance with the requirements of Clause
I(3)(c) below.
(b) One (1) CD-ROM containing an electronic copy of the Final Report suitable for public
distribution (the “Public Version”). The Public Version shall have been approved by the Client in
writing and must be in the English language. As the Public Version will be available for public
distribution, it must not contain any confidential information. It is the responsibility of the U.S.
Firm to ensure that no confidential information is contained on the Public Version of the CDROM. If the report in Clause I(2)(a) above contains no confidential information, it may be used
as the Public Version. In any event, the Public Version must be informative and contain sufficient
Project detail to be useful to prospective U.S. equipment and service providers. The electronic
files on the CD-ROM shall be submitted in a commonly accessible read-only format (such as .pdf
format), and the CD-ROM shall be clearly labeled in accordance with the requirements of Clause
I(3)(c) below.
(c) A cross-walk document (the “Cross-walk”), delivered separately from the Final Report, that
references the evidence of the completion of each requirement under each task and each sub-task
in the Terms of Reference within the Final Report, presented in a table format. The Cross-walk
must be organized chronologically by task and sub-task from the Terms of Reference, and for each
such task the Cross-walk must provide (i) the language of the requirement set forth in the Terms
of Reference (in sentence, bullet or subtask form), and (ii) the associated page number(s) on which
the evidence establishing the completion of such requirement is included within the version of the
Final Report delivered to USTDA under Clause I(2)(a).
and
(d) The U.S. Firm’s final Invoice, prepared and submitted in accordance with Clause G.
(3)

Final Report Presentation

All Final Reports submitted to USTDA must be paginated and include the following:
(a) The front cover of every Final Report shall contain the name of the Client, the name of the
U.S. Firm who prepared the report, a report title, USTDA’s logo, and USTDA’s address. If the
complete version of the Final Report contains confidential information, the U.S. Firm shall be
responsible for labeling the front cover of that version of the Final Report with the term
“Confidential Version”. The U.S. Firm shall be responsible for labeling the front cover of the
Public Version of the Final Report with the term “Public Version”. The front cover of every Final
Report shall also contain the following disclaimer:
“This report was funded by the U.S. Trade and Development Agency
(USTDA), an agency of the U.S. Government. The opinions, findings,
conclusions or recommendations expressed in this document are those of
the author(s) and do not necessarily represent the official position or policies
of USTDA. USTDA makes no representation about, nor does it accept
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responsibility for, the accuracy or completeness of the information
contained in this report.”
(b) The inside front cover of every Final Report shall contain (i) USTDA’s logo, USTDA’s
address, and USTDA’s mission statement, and (ii) a written statement from the U.S. Firm
affirming that the Client, USTDA, and the Commercial and/or Economic Section(s) of the U.S.
Embassy in the Host Country shall have irrevocable, perpetual, transferrable, worldwide, royaltyfree, non-exclusive rights to use and distribute the Final Report.
(c) The U.S. Firm shall affix to the top side of each CD-ROM containing any version of the Final
Report a label identifying the Host Country, the USTDA Activity Number set forth among the
fiscal data in Clause M, the name of the Client, the name of the U.S. Firm who prepared the Final
Report and a report title. In the case of each CD-ROM containing a confidential or non-public
version of the Final Report, the U.S. Firm shall include the term “Confidential Version” on such
label. In the case of each CD-ROM containing the Public Version of the Final Report, the U.S.
Firm shall include the term “Public Version” on such label, along with the following language:
“The U.S. Firm certifies to USTDA that this CD-ROM contains the Public
Version of the Final Report and that all contents are suitable for public
distribution.”
(d) The U.S. Firm and any Subcontractors that perform work pursuant to the Grant Agreement
must be clearly identified in the Final Report. Business name, point of contact, address, telephone
and email address shall be included for the U.S. Firm and each Subcontractor.
(e) The Final Report, while aiming at optimum specifications and characteristics for the Project,
shall identify the availability of prospective U.S. sources of supply. Business name, point of
contact, address, telephone and email address shall be included for each prospective commercial
source.
(f) The Final Report shall be accompanied by a letter or other notation by the Client which states
that the Client approves the Final Report. A certification to USTDA by the Client to this effect
provided on or with the Invoice for final payment will meet this requirement.
(4)

Final Report Disclaimer

The Agreement of Understanding Parties understand and agree that acceptance by USTDA of the
Final Report does not constitute (a) approval, validation or endorsement by USTDA, whether
express or implied, of (i) the Final Report or any of its contents, or (ii) the quality, characteristics
or nature of any work performed under the Terms of Reference or otherwise by the U.S. Firm or
any Subcontractor in connection with the TA, or (b) confirmation or agreement by USTDA,
whether express or implied, as to whether any work performed by the U.S. Firm or any
Subcontractor in connection with the TA has been performed in accordance with the terms and
conditions of this Agreement of Understanding, including the Terms of Reference and these
Mandatory Agreement of Understanding Clauses.
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J. Modifications
All changes, amendments, assignments or other modifications to this Agreement of
Understanding, including the Annexes to this Agreement of Understanding, will be made effective
only by written instrument signed by the Agreement of Understanding Parties and approved in
writing by USTDA. Either Agreement of Understanding Party may submit to USTDA, as the
address set forth in Clause M, a final negotiated draft version (in an editable electronic format) of
any proposed change, amendment, assignment or other modification to this Agreement of
Understanding for USTDA review. USTDA will advise the Agreement of Understanding Parties
as to whether the draft Agreement of Understanding is ready for execution, on the understanding
that USTDA’s approval may be contingent upon certain modifications being made to such draft.
K. TA Schedule
(1)

TA Completion Date

The Agreement of Understanding Parties’ estimated completion date for the TA is ____________.
(2)

Time Limitation on Disbursement of USTDA Grant Funds

Except as USTDA may otherwise agree, (a) no Grant Funds may be disbursed under this
Agreement of Understanding for goods and services which are provided prior to the Effective Date
of the Grant Agreement, and (b) no Grant Funds may be disbursed more than four (4) years after
the Effective Date of the Grant Agreement.
L. Business Practices; Conflicts of Interest
(1)

Business Practices

The Agreement of Understanding Parties recognize the existence of standards of conduct for public
officials and commercial entities in their respective countries. Therefore, the Agreement of
Understanding Parties shall fully comply with all United States and Host Country laws relating to
corruption or bribery, and shall not directly or indirectly provide, offer or promise to provide
money or anything of value to any public official in violation of any United States or Host Country
laws relating to corruption or bribery. For example, the U.S. Firm and its Subcontractors shall
fully comply with the requirements of the U.S. Foreign Corrupt Practices Act, as amended (15
U.S.C. §§ 78dd-1 et seq.). Each Agreement of Understanding Party agrees that it shall require that
any Subcontractor, agent or representative hired to represent it in connection with the TA will
comply with this Clause L and all laws which apply to activities and obligations of that Agreement
of Understanding Party, including, but not limited to, those laws and obligations referenced above.
(2)

Conflicts of Interest

(a) Except as otherwise agreed in writing by USTDA, no Agreement of Understanding Party, or
any employee, executive, director, officer or other staff member of an Agreement of
Understanding Party, may either directly or indirectly engage in any activity or maintain any
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relationship (any such activity or relationship, a “Conflict of Interest”) which might adversely
affect the TA or the rights of USTDA, including but not limited to (i) ownership of a material
interest in the other Agreement of Understanding Party, any supplier, contractor, distributor,
Subcontractor, customer or other entity involved in the delivery of the TA, (ii) acceptance of any
material payment, service, loan, gift, trip, entertainment, or other favor from the other Agreement
of Understanding Party, a supplier, contractor, distributor, Subcontractor, customer or other entity
involved in the delivery of the TA, (iii) any employee, executive, director, officer or other staff
member of one Agreement of Understanding Party holding a position as an employee, executive,
director, officer or other staff member of the other Agreement of Understanding Party or any
supplier, contractor, distributor, Subcontractor, customer or other entity involved in the delivery
of the TA, and (iv) any condition or circumstance that would reasonably be expected to (A) cause
one or more of the Agreement of Understanding Parties to be unable or potentially unable to render
impartial assistance or advice, (B) impair the objectivity of the U.S. Firm or any Subcontractor in
delivering the TA, or (C) create an unfair competitive advantage for any entity wherein either
Agreement of Understanding Party has a material interest.
(b) Neither the Client nor the employees, executives, directors, officers or other staff members of
the Client may receive payment from the Grant Funds.
(c) Any Agreement of Understanding Party shall promptly notify USTDA of any Conflict of
Interest of which it becomes aware.
M. USTDA Address and Fiscal Data
Any communication with USTDA regarding this Agreement of Understanding shall be sent to the
following contact information and include the fiscal data listed below:
To:
Address:

Phone:
Fax:
Email:

U.S. Trade and Development Agency
1101 Wilson Boulevard, Suite 1100
Arlington, VA 22209-2275
USA
(703) 875-4357
(703) 997-2392
lac@ustda.gov

Appropriation No.: 11 21/22 1001
Activity No.: 2021-51003A
Reservation No.: 2021041
Grant No.: 1131PL21GH51041
N. Taxes
Grant Funds provided under the Grant Agreement shall not be used to pay any taxes, tariffs, duties,
fees or other levies imposed under laws in effect in the Host Country, except for taxes of a de
minimis nature imposed on local lodging, food, transportation or airport arrivals or departures.
Neither the Client nor the U.S. Firm may seek reimbursement from USTDA for any such taxes,
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tariffs, duties, fees or other levies, other than such taxes of a de minimis nature referenced above
to the extent that the amounts of such de minimis taxes are included on expense receipts maintained
by the U.S. Firm in accordance with Clause D.
O. Export Licensing
The U.S. Firm and all Subcontractors are responsible for compliance with U.S. export licensing
requirements, if applicable, in the performance of all work in connection with the Terms of
Reference.
P. Change of Control
Each Agreement of Understanding Party shall provide USTDA with written notice of any
anticipated change of control or ownership of such Agreement of Understanding Party, whether
direct or indirect, prior to the effective date of such change, which notice must identify (i) the
persons or legal entities that are gaining control or ownership over such Agreement of
Understanding Party, and (ii) the persons or legal entities that are losing control or ownership over
such Agreement of Understanding Party.
Q. Liability
This Agreement of Understanding may include a clause that limits the liability of the Agreement
of Understanding Parties, provided that such a clause does not (i) disclaim liability for damages
that are natural, probable and reasonably foreseeable as a result of a breach of this Agreement of
Understanding, or (ii) limit the total amount of damages recoverable to an amount less than the
total amount disbursed to the U.S. Firm pursuant to this Agreement of Understanding. If any
clause set forth in this Agreement of Understanding is inconsistent with either or both of these
limitations, such clause will be invalid and unenforceable to the extent of the inconsistency.
R. Arbitration
If the Agreement of Understanding Parties submit any dispute arising under this Agreement of
Understanding for arbitration, the scope of any such arbitration shall be limited to the Agreement
of Understanding Parties’ rights and/or obligations under this Agreement of Understanding and
may not extend to any right or obligation of USTDA. The arbitrator(s) shall not arbitrate issues
directly affecting the rights or obligations of USTDA.
S. Reporting Requirements
The U.S. Firm shall advise USTDA as to the status of the Project at least one (1) time per year for
a period of two (2) years after completion of the TA. In addition, if at any time the U.S. Firm
receives follow-on work from the Client, the U.S. Firm shall so notify USTDA and shall designate
the U.S. Firm’s point of contact related to such follow-on work, including such person’s name,
title, address, telephone number and email address. Since this information may be made publicly
available by USTDA, any information which is confidential must be designated as such by the
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U.S. Firm and provided separately to USTDA. USTDA will maintain the confidentiality of such
information in accordance with applicable law.

Annex II-14

APPENDIX 4
U.S. FIRM INFORMATION FORM

20

USTDA-Funded Feasibility Study, Technical Assistance, or Training Grant
U.S. Firm Information Form
This form is designed to enable the U.S. Trade and Development Agency ("USTDA") to obtain information about entities and individuals proposed for participation in
USTDA-funded activities. Information in this form is used to conduct screening of entities and individuals to ensure compliance with legislative and executive branch
prohibitions on providing support or resources to, or engaging in transactions with, certain individuals or entities with which USTDA must comply.

USTDA Activity Number [To be completed by USTDA ] 2021-51003A
Activity Type [To be completed by USTDA ]
Feasibility Study
Activity Title [To be completed by USTDA ]

Technical
Assistance

✔

Other (specify)

Passenger Rail Enterprise Asset Management Plan

1. Full Legal Name of U.S. Firm
2. Business Address
3a. Telephone

3b. Website

4. Year Established (include any predecessor company(ies) and year(s)
established). Please attach additional pages as necessary.
5. Type of Business Entity (e.g., corporation, LLC, Partnership, Sole
Proprietor, Other)

Insert Type of Entity

6. Type of Ownership

Publicly Traded Company (i.e., offers securities for sale to the general public through a U.S. stock
exchange and is subject to SEC reporting requirements)

Private Company
Other (specify)

7. If U.S. Firm is not a publicly traded company and
has owners (e.g., shareholder, partner, trustee),
provide a list of such owners and the percentage of
their ownership. Please complete an Attachment A
for each owner whose ownership percentage is 10%
or more. Please ensure that the sum of the
percentages listed equals 100%. If the U.S. firm is a
publicly traded company, please do not complete this
section.

Name of Owner

Percentage (%) Ownership

8. If U.S. Firm is a subsidiary, please provide the
name of the U.S. Firm's parent entity(ies) and the
percentage of their ownership. Please complete an
Attachment A for any parent identified here. Please
ensure that the sum of the percentages listed equals
100%.

Name of U.S. Firm Parent Entity

Percentage (%) Ownership

9. Is the U.S. Firm proposing to subcontract some of
Yes
the proposed work to another firm?
No
10. Please list the legal names of the proposed
subcontractors (if applicable). An Attachment B is
required for each proposed subcontractor.
Project Manager
Surname
11. Name
Given Name
12. Business Address
13. Telephone
14. Email
Negotiation Prerequisites
15. Disclose any current or anticipated commitments which may impact the ability
of the U.S. Firm or its subcontractors to complete the Activity as proposed and
reflect such impact within the project schedule.
16. Identify any specific information which is needed from the Grantee before
commencing negotiations.
U.S. Firm may attach additional sheets, as necessary.
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TO BE COMPLETED BY PRIVATE AND OTHER U.S. FIRMS ONLY
(Not Applicable for U.S. Publicly Traded Company)
17. Provide a list of the U.S. Firm's directors and principal officers. Please provide full names, including surname and given name.
Title
(e.g., Director, President, Chief Executive Officer,
Vice President(s), Secretary, Treasurer, or other
applicable title)
*Please place an asterisk (*) next to the names of those
directors and prinicpal officers who will be involved in the
USTDA-funded activity.

Name

Surname

Given Name
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Middle Name

U.S. Firm's Representations
U.S. Firm shall certify the following (or provide any explanation as to why any representation cannot be made):
A.
Corporation
LLC
Partnership
Sole Proprietor
Other:
U.S. Firm is a [check one]

Insert Type of Entity

duly organized, validly existing and in good standing under the laws of the State of:
18. Insert U.S. State
The U.S. Firm has all the requisite corporate power and authority to conduct its business as presently conducted, to submit this
proposal, and if selected, to execute and deliver a contract to the Grantee for the performance of the USTDA Activity. The U.S.
Firm is not debarred, suspended, or to the best of its knowledge or belief, proposed for debarment or ineligible for the award of
contracts by any federal or state governmental agency or authority.
The U.S. Firm has included herewith, a copy of its Articles of Incorporation (or equivalent charter or document issued by a
designated authority in accordance with applicable laws that provides information and authentication regarding the legal status
of an entity) and a Certificate of Good Standing (or equivalent document) issued within one (1) month of the date of signature
by the State of:
19. Insert U.S. State
.
The U.S. Firm commits to notify USTDA and the Grantee if it becomes aware of any change in its status in the state in which it is
incorporated. USTDA retains the right to request an updated certificate of good standing at any time. (U.S. publicly traded
companies need not include Articles of Incorporation or Certificate of Good Standing.)
Neither the U.S. Firm nor any of its directors and principal officers have, within the ten-year period preceding the submission of
these representations, been convicted of or had a civil judgment rendered against them for: commission of fraud or a criminal
offense in connection with obtaining, attempting to obtain, or performing a federal, state, or local government contract or
subcontract; violation of federal or state antitrust statutes relating to the submission of offers; or commission of embezzlement,
theft, forgery, bribery, falsification or destruction of records, making false statements, tax evasion, violating state or federal
criminal tax laws, or receiving stolen property.
Neither the U.S. Firm, nor any of its directors and principal officers, is presently indicted for, or otherwise criminally or civilly
charged with, commission of any of the offenses enumerated in paragraph C above.
There are no federal or state tax liens pending against the assets, property, or business of the U.S. Firm. The U.S. Firm has not,
within the three-year period preceding the submission of these representations, been notified of any delinquent federal or state
taxes in an amount that exceeds US$3,000 for which the liability remains unsatisfied. Taxes are considered delinquent if (a) the
tax liability has been fully determined, with no pending administrative or judicial appeals; and (b) a taxpayer has failed to pay
the tax liability when full payment is due and required.
The U.S. Firm has not commenced a voluntary case or other proceeding seeking liquidation, reorganization, or other relief with
respect to itself of its debts under any bankruptcy, insolvency, or other similar law. The U.S. Firm has not had filed against it an
involuntary petition under any bankruptcy, insolvency, or any similar law.
The U.S. Firm certifies that it complies with the USTDA Nationality, Source, and Origin Requirements and shall continue to
comply with such requirements throughout the duration of the USTDA-funded activity. The U.S. Firm acknowledges that the
USTDA Nationality, Source, and Origin Requirements apply to the delivery of goods and professional services funded by USTDA,
including, but not limited to the use of subcontractors. The U.S. Firm commits to notify USTDA and the Grantee if it becomes
aware of any change which might affect the U.S. Firm’s ability to meet the USTDA Nationality, Source, and Origin Requirements.

B.

C.

D.
E.

F.

G.

Check to certify:

The U.S. Firm shall notify USTDA if any of the representations are no longer true, correct, and complete.
U.S. Firm certifies that the information provided in this form is true, correct, and complete. U.S. Firm understands and agrees that the U.S. Government may rely
on the accuracy of this information in processing a request to participate in a USTDA-funded activity. If at any time USTDA has reason to believe that any person or
entity has willfully and knowingly provided incorrect information or made false statements, USTDA may take action under applicable law. The undersigned
represents and warrants that he/she has the requisite power and authority to sign on behalf of the U.S. Firm.

20. Name

23. Signature

21. Title
22. Full Legal Name of U.S. Firm

24. Date

If U.S. Firm is Private or Other, please attach a copy of the U.S. Firm's Articles of Incorporation (or equivalent document)
and Certificate of Good Standing (or equivalent document).
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ATTACHMENT A
USTDA-Funded Feasibility Study, Technical Assistance, or Training Grant
U.S. Firm Ownership Information Form
Owner(s) and Parent Entity(ies)
This form shall be completed for each owner that owns 10% or more of the U.S. Firm, as well as any parent entity of the U.S. Firm ("Owner").
An additional copy of this form shall be completed for each owner identified in this form that owns 10% or more in the Owner, as well as any
parent of the Owner identified in this form.
USTDA Activity Number [To be completed by USTDA ] 2021-51003A
Activity Title [To be completed by USTDA ]

Passenger Rail Enterprise Asset Management Plan
TO BE COMPLETED FOR ENTITIES AND INDIVIDUAL OWNERS

1. Full Legal Name of U.S. Firm
2. Full Legal Name of Owner
3. Business Address of Owner
4. Telephone number
TO BE COMPLETED FOR ENTITIES ONLY
5. Year Established (include any predecessor company(ies) and year(s)
established). Please attach additional pages as necessary.

6. Country of Owner's Principal Place of Business
U.S. Publicly Traded Company (i.e., offers securities for sale to the general public through a U.S. stock

7. Type of Ownership

exchange and is subject to SEC reporting requirements)

Private Company
Other (specify)

8. If Owner has owners (e.g., shareholder, partner,
trustee), provide a list of such owners and the
percentage of their ownership. Please complete an
additional Attachment A for each owner whose
ownership percentage is 10% or more. Please
ensure that the sum of percentages listed equals
100%. If the Owner is a U.S. publicly traded
company, please do not complete this section.

Name of owner

Percentage (%) Ownership

9. If Owner is a subsidiary, please provide the name
of the Owner's parent entity(ies) and the percentage
of their ownership. Please complete an additional
Attachment A for each parent entity identified here.
Please ensure that the sum of percentages listed
equals 100%.

Name of Parent Entity

Percentage (%) Ownership

Please attach additional sheets, as necessary.
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TO BE COMPLETED BY PRIVATE AND OTHER U.S. FIRMS ONLY
(Not Applicable for U.S. Publicly Traded Company)
10. Provide a list of all of the Owner's directors and principal officers. Please provide full names, including surname and given name.
Title
(e.g., Director, President, Chief Executive Officer,
Vice President(s), Secretary, Treasurer, or other
applicable title)
*Please place an asterisk (*) next to the names of those
directors and prinicpal officers who will be involved in the
USTDA-funded activity.

Name

Surname

Given Name
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Middle Name

ATTACHMENT B
USTDA-Funded Feasibility Study, Technical Assistance, or Training Grant
Subcontractor Information Form
This form is designed to enable the U.S. Trade and Development Agency ("USTDA") to obtain information about entities and individuals proposed for participation in
USTDA-funded activities. Information in this form is used to conduct screening of entities and individuals to ensure compliance with legislative and executive branch
prohibitions on providing support or resources to, or engaging in transactions with, certain individuals or entities with which USTDA must comply.

USTDA Activity Number [To be completed by USTDA ] 2021-51003A
Activity Title [To be completed by USTDA ]
Passenger Rail Enterprise Asset Management Plan
1. Full Legal Name of Prime Contractor U.S. Firm ("U.S. Firm")
2. Full Legal Name of Subcontractor
3. Business Address of Subcontractor

4a. Telephone Number

4b. Website

5. Year Established (include any predecessor company(ies) and year(s)
established). Please attach additional pages as necessary.

Subcontractor Point of Contact
6. Name

Surname
Given Name

7. Address
8. Telephone
9. Email

Subcontractor may attach additional sheets, as necessary.
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Subcontractor's Representations
The Subcontractor shall provide the following (or provide any explanation as to why any representation cannot be made), made as of the date of these
representations:
A.

Subcontractor is a [check one]

Corporation

LLC

Partnership

Sole Proprietor

Other (specify)

duly organized, validly existing and in good standing under the laws of:
10.
The Subcontractor has all the requisite corporate power and authority to conduct its business as presently conducted, to participate in this
USTDA-funded activity, and if the U.S. Firm is selected, to execute and deliver a subcontract to the U.S. Firm for the performance of the USTDAfunded activity. The Subcontractor is not debarred, suspended, or to the best of its knowledge or belief, proposed for debarment or ineligible
for the award of contracts by any federal or state governmental agency or authority.
Insert U.S. State or Country

B.

Neither the Subcontractor nor any of its directors and principal officers have, within the ten-year period preceding the submission of these
representations, been convicted of or had a judgment rendered against them for: commission of fraud or a criminal offense in connection with
obtaining, attempting to obtain, or performing a federal, state, or local government contract or subcontract; violation of federal or state
antitrust statutes relating to the submission of offers; or commission of embezzlement, theft, forgery, bribery, falsification or destruction of
records, making false statements, tax evasion, violating federal or state criminal tax laws, or receiving stolen property.

C.

Neither the Subcontractor, nor any of its directors and principal officers, is presently indicted for, or otherwise criminally or civilly charged with,
commission of any of the offenses enumerated in paragraph B above.

D.

There are no federal or state tax liens pending against the assets, property, or business of the Subcontractor. The Subcontractor has not, within
the three-year period preceding the submission of these representations, been notified of any delinquent federal or state taxes in an amount
that exceeds US$3,000 for which the liability remains unsatisfied. Taxes are considered delinquent if (a) the tax liability has been fully
determined, with no pending administrative or judicial appeals; and (b) a taxpayer has failed to pay the tax liability when full payment is due
and required.

E.

The Subcontractor has not commenced a voluntary case or other proceeding seeking liquidation, reorganization, or other relief with respect to
itself of its debts under any bankruptcy, insolvency, or other similar law. The Subcontractor has not had filed against it an involuntary petition
under any bankruptcy, insolvency, or any similar law.

The selected Subcontractor shall notify the U.S. Firm and USTDA if any of the representations are no longer true,
correct, and complete during the period of the Subcontractor’s involvement in the above-captioned Activity.
The Subcontractor certifies that the information provided in this form is true, correct, and complete. The Subcontractor understands and agrees that the U.S. Government may
rely on the accuracy of this information in processing a request to participate in a USTDA-funded activity. If at any time USTDA has reason to believe that any person or entity
has willfully and knowingly provided incorrect information or made false statements, USTDA may take action under applicable law. The undersigned represents and warrants
that he/she has the requisite power and authority to sign on behalf of the Subcontractor.

14. Signature

11. Name
12. Title

15. Date

13. Full Legal Name of Subcontractor
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APPENDIX 5
CRITERIA FOR WITHHOLDING APPROVAL OF THE CONTRACTOR SELECTED BY
A GRANTEE FOR A GRANT ACTIVITY

21

USTDA advances the infrastructure goals of developing and middle-income countries by awarding
grant funds to overseas project sponsors (Grantees) for project preparation activities such as
feasibility studies, technical assistance, pilot projects, environmental social impact assessments and
front-end engineering and design projects (Grant Activities). These grant funds, in turn, fund work
conducted by a U.S. firm (the Contractor) pursuant to a contract between the Grantee and the
Contractor. As the financier of the Grant Activities, USTDA must approve the Contractor selected
by the Grantee to carry out a Grant Activity, as well as the sub-contractor(s) proposed by the
Contractor or Grantee. For purposes of this statement of policy, the term Contractor will also
include any sub-contractor(s) proposed for USTDA Grant Activities. USTDA may withhold its
approval if the selected Contractor fails to demonstrate its ability to meet USTDA’s standards.
USTDA has a fiduciary duty to safeguard taxpayer funds by ensuring they are used responsibly
and effectively. One of the ways it does this is by attempting to ensure that the Grant Activities
USTDA finances are high-quality and can contribute to the development of implementable
infrastructure projects.
While USTDA cannot assume responsibility for Grantees’ decisions regarding which Contractors
are best suited to their needs, USTDA may withhold its approval of a Contractor proposed by a
Grantee for a particular Grant Activity on the following grounds:
1. Failure to Demonstrate the Ability to Satisfy USTDA’s Requirements. If a Contractor

does not demonstrate the ability to satisfy USTDA’s policy or administrative requirements,
including the requirements established by the USTDA grant agreement, the mandatory
contract clauses attached to the grant agreement template (the Mandatory Clauses) or other
general or activity- specific USTDA requirements, USTDA will withhold its approval of
the selection of that Contractor for the Grant Activity.

2. Failure to Demonstrate the Ability to Satisfy the Technical and Substantive

Requirements of the Grant Activity. Each USTDA Grant Activity is governed by Terms
of Reference (ToRs). USTDA may withhold its approval of the selection of a Contractor
for a Grant Activity if the Contractor does not demonstrate that it has the technical or
substantive expertise and necessary personnel to complete the ToRs and other obligations
under the contract to either USTDA’s or the Grantee’s standards.

3. Financial Capacity. USTDA carries out credit screenings and investigates bankruptcy and

other financial delinquencies to determine the financial health and sustainability of
Contractors. If USTDA’s findings indicate that the Contractor’s financial health is
uncertain and could put the Contractor’s ability to perform its obligations in jeopardy,
USTDA may withhold its approval of the selection of that Contractor for the Grant Activity.

4. Conflict of Interest. If the Contractor has a conflict of interest, as defined in the Mandatory

Clauses, that appears likely to impair the objectivity of the Contractor or the Contractor’s
ability to carry out the ToRs, USTDA may withhold its approval of the selection of that
Contractor for the Grant Activity.
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5. Audit Findings or Exceptions, or Failure to Meet Prior Contractual Obligations to

USTDA. USTDA may withhold its approval of the selection of a Contractor for a Grant
Activity if the Contractor has received audit findings or exceptions related to other
USTDA Grant Activities that suggest the Contractor will not be able to effectively carry
out the ToRs or otherwise meet USTDA’s contractual requirements. USTDA may also
withhold its approval of the Contractor selection if the Contractor has not remitted funds
that it owes to the U.S. government from the close-out of previous USTDA grant
activities. Similarly, USTDA may withhold its approval of the Contractor selection if the
Contractor has failed to meet USTDA’s contractual requirements for other Grant
Activities, including but not limited to delinquency in success fee reporting, failure to
meet cost share requirements or other noncompliance with the Mandatory Clauses.

6. Debarment. If the Contractor has been debarred by the federal government, state or local

government, or an international organization such as the World Bank, United Nations or a
regional multilateral development bank, USTDA may withhold its approval of the
selection of that Contractor for the Grant Activity.

7. Violation of Standards of Conduct. If the Contractor has violated the law or standards

of professional or ethical conduct of the U.S. or other countries, particularly those related
to bribery and corruption, or has otherwise demonstrated behavior that raises serious
integrity concerns regarding the Contactor and/or its employees, USTDA may withhold
its approval of the selection of that Contractor for the Grant Activity.

Significant Negative Performance Reviews. If the Contractor has received one or more
significant negative performance reviews from U.S. government entities that suggest that the
Contractor will not be able to effectively carry out the ToRs or otherwise meet USTDA’s
contractual requirements, USTDA may withhold its approval of the selection of that
Contractor for the Grant Activity.

