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SUMMARY OF SIGNIFICANT CHANGES

This document has been cleared for publication under OMB approval number 1315-0239, which
expires 6/30/2018. The purpose of this revision is to update the material and to improve the
clarity and legibility of the manual for the targeted audience of users both inside and outside
NSF. A summary of the changes for this revision is given below. Footers within each section of
this document indicate the last revision date of the content in that section, while all page
headers in the document include the date and NSF number of the current version of the Large
Facility Manual.

1. Added Section 1.4, NSF Policy on Research Infrastructure, and provided the current
MREFC threshold.

2. Replaced the title of the “Deputy Director for Large Facility Projects, (DDLFP)” with the
new title” Head, Large Facilities Office (HLFO)” throughout the document. Created new
heading in Section 2.1.6, with the roles and responsibilities of the DDLFP listed as
"Reserved”. Changed issuance of the HLFO MREFC facility status report from “monthly”
to “periodic” on page 2.1.6-15.

3. Revised Section 2.1.6 to clarify the roles of the Grants and Agreements Officer and
Contracting Officer and to include the roles and responsibilities of the NSF Cost Analyst.
Four figures were added to illustrating the relationships and position within the NSF
organization of entities with roles and responsibilities for oversight and management of
large facilities.

4. Revised Section 2.3.2.1 to include the scope management plan as part of the Project
Execution Plan at the Preliminary Design phase and to clarify that scope management
plans include de-scoping options and in-scope enhancements.

5. Removed references to “contingency reserves” throughout the document in order to
avoid confusion/conflict of the NSF definition of allowable “contingency” with the
definition of the term “reserves” contained in 200.433(c) of the Uniform Guidance, the
Project Management Book of Knowledge (PMBOK), GAO Cost Estimating and Assessment
Guide, or other publications.

6. Revised Sections 2.4.1 and 4.5.5 to clarify the terms total project cost, performance
measurement baseline, re-planning, and re-baselining.

7. Revised Sections 2.4.2 and 3.4.1 to clarify between with commissioning, acceptance, and
transition to operations.

8. Renamed the last stage in the facility lifecycle from “Termination Stage” to “Divestment
Stage” throughout the document and brought usage of the terms “termination” and
“closeout” into compatibility with the Uniform Guidance 2 CFR 200 and the Federal
Acquisition Regulation (FAR) definitions
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Deleted Section 3.2, NSF Facility Plan. Section reserved for future content.

Language in Sections 4.2.2.2 and 4.2.2.5 was changed to use of Fee for large facility
construction and operations awards.

The NSF policy on withholding allocations of budget contingency for construction
projects until justified was added to sub-Section 4.2.5.1, NSF Policy Positions.

Removed the bullet on page 4.2.5-4 referencing use of budget request form NSF 424C in
lieu of SF 1030, as this form is not used for large facility awards and the guidance is
overtaken by strategies in revised Sections 4.2.1 -4.2.4,

Section 4.5.3 was reorganized into sub-sections to clearly separate the types of
performance reviews. Existing text on Recipient Internal Reviews (4.5.3.1), External
Reviews (4.5.3.2), and Business Systems Reviews (4.5.3.3) were revised for clarity.

New material was introduced in a new sub-section, 4.5.3.4, Incurred Cost Audits,
including NSF requirements for Recipients of award amounts >$100M to submit incurred
cost data on at least an annual basis using a mandatory Excel data tool created by NSF for
the purpose.

New material was introduced in new sub-section 4.5.3.5, Accounting System Audits,
including requirement to assess if a Recipient’s accounting system is adequate for use
with cost reimbursement type agreements.

Section 4.5.3.6, Earned Value Management Validation, was created and reserved for
future content on the NSF requirements and process for validating construction project
EVM systems.

Language in Section 4.5.4, NSF’s Performance Measurement Metric, was re-written to
clarify that the metric is applied to total project variance against the performance
baseline.

Section 4.2.5.8, Reporting Requirements, was edited to clarify requirements for reporting
contingency status, and Section 4.5.2 Frequency and Content of Reports was edited to
include all reporting requirements. Redundancies were removed and references inserted
to improve clarity.

Section 5.5, Environmental Considerations for Large Facilities, was edited for clarity
regarding the Program Officers responsibilities and to include references to publically
available regulations. A NEPA acronym, “CATEX,” was added to the Section 7, Acronym
List.

Replaced the term “awardee” with the term ‘Recipient” throughout the manual to allow
generic use on all award instruments (cooperative agreements, contracts, etc.).
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21.

22.

23.

24.

25.

26.

27.

28.

29.

Deleted text referencing the Major Overhaul Stabilization Account (MOSA) as an example
for operating budget development in Section 4.2.6.

Table 3.4.1-1, List of the Essential Components of a Project Execution Plan, was edited to
update language regarding cost, schedule, and scope estimating and management plans
definitions and terminology to be consistent with revisions and clarifications in Section
4.2, Cost Estimating and Analysis.

In Section 4.2, Cost Estimating and Analysis, major revisions were made to sub-Sections
2.4.1,4.2.2,4.2.3, and 4.2.4 to consolidate and clarify NSF guidance and requirements
and to ensure alignment with GAO guidelines. The section on Education and Outreach
Budgeting during Operations (Section 4.2.4), was eliminated and the material was
incorporated into the new Section 4.2.4, Cost Estimating and Analysis for Operations
Awards.

The material in Section 5.6, Guidelines for Reporting Requirements, was eliminated since
the material is now covered in Section 4.5, Requirements for Performance Oversight,
Reviews, Audits, and Reporting. Section 5.6 is now a place holder for future content on
Property Management.

References to a Financial Management Module in Section 5.7 and elsewhere in the
manual were eliminated as the document in question is unpublished and out of date.
Section 5.7 has been retained as a place holder for potential future content on Financial
Management.

Section 5.8, Guidelines for Conducting Business Systems Reviews of NSF Large Facilities,
was eliminated since the material was redundant with Section 4.5.3.3.

Section 5.9, OMB Inflators, was eliminated as the material was incorporated into the new
cost estimating Section 4.2.2.6.

New cost related acronyms (3) and terms (5) introduced in Section 4.2 revisions were
added to Section 7, List of Acronyms, and Section 8, Lexicon, respectively. The Acronym
List was also updated to include additional acronyms for roles within the NSF Office of
Budget, Finances, and Awards.

Corrections were made to various minor typographical errors and formatting errors.
Document references were updated to latest versions where applicable.
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1 INTRODUCTION
1.1 PURPOSE AND SCOPE

A major responsibility of the National Science Foundation (NSF) is the support of scientific
facilities as an essential part of science and engineering enterprise. NSF makes awards to
external Recipient entities to undertake construction, management, and operation of facilities.
Such awards? frequently take the form of cooperative agreements, but may also be made in the
form of contracts. Cooperative agreements with universities, consortia of universities or non-
profit organizations are governed by OMB Uniform Guidance?. All contracts are governed by the
Federal Acquisition Regulations (FAR)? and contracts with non-profit and educational
institutions are also governed by the Uniform Guidance. The policies and procedures in this
manual apply to research infrastructure projects regardless of the award instrument employed.
When using contracts, the FAR will take precedence in event of conflict. Generally speaking,
NSF does not directly construct or operate the facilities it supports. However, NSF retains
responsibility for overseeing the Recipient’s development and management of the facility as
well as assuring the successful performance of the funded activities.

Facilities are defined as shared-use infrastructure, instrumentation and equipment that are
accessible to a broad community of researchers and/or educators. Facilities supported by NSF
may be centralized or may consist of distributed-but-integrated installations. They may
incorporate large-scale networking or computational infrastructure, multi-user instruments or
networks of such instruments, or other infrastructure, instrumentation, and equipment having
a major impact on a broad segment of a scientific or engineering discipline. Historically, awards
have been made for such diverse projects as particle accelerators, telescopes, remote research
stations, research vessels, aircraft, and geographically distributed but networked observatory
systems.

The Large Facilities Manual contains NSF policy on the planning and management of large
facilities. The purpose of the Manual is to provide guidance for NSF staff and Recipients to:

e Carry out effective project planning, management, assistance, assurance, and oversight
of large facilities,

e C(learly state the policies, requirements, and recommended procedures pertinent at
each stage of a facility’s life cycle, and

e Document best practices that ensure accountability and effectiveness of the program.

1See NSF Proposal and Award Policies and Procedures Guide for detailed information on awards.

2 2 Code of Federal Regulation (CFR) § 200. The Office of Management and Budget's (OMB) Uniform Administrative
Requirements, Cost Principles, and Audit Requirements for Federal Awards (commonly called "Uniform Guidance") was officially
implemented in December 2014 by the Council on Financial Assistance Reform (COFAR). The Uniform Guidance —a
"government-wide framework for grants management" — synthesizes and supersedes guidance from earlier OMB circulars.

3 See Guide to the NSF Contracting Process for information related to NSF contracts.

Section Revision: 1.1-1
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NSF typically supports facility construction from two appropriations accounts: the Major
Research Equipment and Facility Construction (MREFC) Account and the Research and Related
Activities (R&RA) Account, but additional support may come from Education and Human
Resources (EHR) Accounts. The MREFC Account was created in 1995 to fund the acquisition,
construction, commissioning, and upgrading of major science and engineering infrastructure
projects that could not be otherwise supported by Directorate level budgets without a severe
negative impact on funded science. MREFC projects generally range in cost from one hundred
to several hundred million dollars expended over a multi-year period. The R&RA account can be
used to support other activities involving an MREFC-funded facility that the MREFC Account
cannot support, including planning, conceptual design, development, operations and
maintenance, and scientific research. Construction and acquisition projects at a smaller scale,
usually of a scale ranging from millions to tens of millions of dollars, are also normally
supported from the R&RA Account. The provisions and principles in the Large Facilities Manual
also apply to these smaller-scale facilities funded through the R&RA Account, but procedures
should be modified appropriately to fit the needs of each facility.

The policies in the Large Facilities Manual apply to all large facility projects funded by NSF,
including:

e Large facilities that have been or will be constructed or acquired with funds from the
MREFC Account;

e Facilities or infrastructure projects that have been or will be constructed or acquired
with funds provided through the R&RA and/or leveraged with EHR Accounts and that
require National Science Board (NSB) approval; and

e Existing facilities for which operation and replacement cost would be similar in size to
MREFC-funded and MREFC-eligible projects.

If, on a case-by-case basis, departures from the policies in this manual are considered necessary
or prudent, the Recipient must provide a written justification and discuss proposed deviations
with the Program Officer, LFO Liaison, and Grants/Agreements Officer or Contracting Officer as
early as possible. Agreed upon deviations should be documented as part of the NSF Internal
Management Plan (IMP).

Section Revision: 1.1-2
November 25, 2016
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1.2 PRECEDENCE

The Large Facilities Manual comprises Chapter Xlll of the internal NSF document Proposal and
Award Manual (PAM), but is published as a public document under separate title. This version
replaces the Large Facilities Manual, NSF 15-089, published in 2015, and incorporates changes
in organization and content intended to clarify the policies and procedures by which MREFC
candidate projects are identified, developed, prioritized and selected.!

The Large Facilities Manual is a public document owned and managed by the Office of Budget,
Finance and Award Management’s (BFA) Large Facilities Office (LFO). It is available on the LFO
public website (https://www.nsf.gov/bfa/lfo/index.jsp) as well as through the internal LFO
website.

The Manual does not replace existing formal procedures required for all NSF awards, which are
described in the publically available Proposal and Award Policies and Procedures Guide
(PAPPG). Instead, it draws upon and supplements them for the purpose of providing detailed
guidance regarding NSF management and oversight of facilities projects. All facilities projects
require merit review, programmatic/technical review, and a substantial approval process. This
level of review and approval differs substantially from standard grants, as does the level of
oversight needed to ensure appropriate and proper accountability for federal funds. The
policies, requirements, recommended procedures, and best practices presented herein apply to
any facility large enough to require interaction with the NSB or any facility so designated by the
Director, the Deputy Director, or the Assistant Director/Office Head of the Originating
Organization(s).? For all other facilities, NSF staff members should use their judgment in
proportionately scaling the requirements and recommended procedures for specific projects.

This Manual will be updated periodically to reflect changes in requirements and/or policies.
Program Officers (PO) are encouraged and expected to continue to identify and adopt best
practices aimed at improving NSF oversight and Recipient management of large facilities
projects and at enabling the most efficient and cost-effective delivery of tools to the research
and education communities.

1See the Joint National Science Board —National Science Foundation Management Report: Setting Priorities for Large Facility
Projects Supported by the National Science Foundation (NSB-05-77); September 2005

2 See Section 2.1.6 for definition of this and other key terms. It also describes the NSF organizations and officers that are
involved throughout the initiation, development, approval and implementation of an MREFC project. Readers not familiar with
NSF and its processes should review this material before proceeding.
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1.3 DOCUMENT STRUCTURE

The Manual is organized as follows:

e Section 1 introduces the purpose, scope, and historical perspective of this document.

e Section 2 describes the life cycle stages and the process and principles NSF uses to plan,
construct and operate large facilities. The steps for approval and execution of projects
funded using the MREFC Account and the roles and responsibilities of NSF staff are
detailed.

e Section 3 describes the requirements for preparing and following the various detailed
management plans required during the life cycle of a large facility.

e Section 4 is an expanded compendium of several NSF key requirements and principles
listed in Sections 2 and 3. It includes detailed descriptions of processes used to plan,
acquire, and manage large facilities.

e Section 5 contains extensive supplementary information on specific topics concerning
NSF’s role in the planning, oversight, and assurance of large facility projects. It consists
of sections containing important explanatory and procedural information and pointers
to separate documents (or modules) with similar information. The information in the
documents is presented in a tutorial format that should be of particular benefit to
individuals who are newly involved with large facility projects.*

e Sections 6, 7, and 8 contain reference material: document references, list of acronyms,
and a lexicon.

e Section 9 contains appendices contain other information relevant to MREFC projects
and large facilities.

This Manual is intended for use by NSF staff and by external proponents of large facility projects
for use in planning. However, there are occasional references to materials, such as the NSF
Proposal and Award Manual? (PAM), which are available only internally to NSF staff and refer
to details of NSF administrative practices and procedures that are not relevant to external
project proponents. Wherever these internal references are included, they are clearly noted as
such. Any questions about the content of internal NSF documents by external proponents or
Recipients should be addressed to the appropriate Program Officer.

Owing to the rigor of merit and programmatic review, constraints on funding, changing
priorities and competing interests of NSF and the research community, only a limited number
of projects will proceed successfully through all stages described herein. To improve the
possibility of success, facility advocates should be thoroughly familiar with the entire contents
of this manual even if the proposed project is in the earliest stages of formulation. Anticipating
downstream requirements will dramatically improve the efficiency of the process.

1Section 5 will be further updated to include additional information, with the intent to provide to NSF and the research
communities a single reference location for all relevant policies and procedures.

2The NSF Proposal and Award Manual is a compendium of internal policies and procedures.
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1.4 NSF POLICY ON RESEARCH INFRASTRUCTURE
1.4.1 MREFC Threshold

NSF Director Memo NSB-2016-46 to the National Science Board dated October 20, 2016
informed the Board of the Director’s decision to reduce the Total Project Cost (TPC) threshold
for MREFC account eligibility to $70 million. This modification to the previous threshold of 10%
of a Directorate’s or Office’s Current Plan was intended to enable innovative infrastructure
projects.

1.4.2 [Reserved]
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2 LARGE FACILITY LIFE CYCLE AND THE MREFC PROCESS
2.1 MREFC PROCESS INTRODUCTION

National Science Foundation (NSF) investments through the Major Research Equipment and
Facility Construction (MREFC) Account provide state-of-the-art infrastructure for research and
education, such as laboratory and field instrumentation and equipment, multi-user research
facilities, remote research stations, distributed instrumentation networks and arrays, and
mobile research platforms. In addition, investment is increasing in highly sophisticated
information technology (IT)-based infrastructure, including distributed sensor networks,
extensive data-storage and transmission capabilities, advanced computing resources, and
Internet-based distributed user facilities.!

This section describes the overall MREFC process as well as the roles and responsibilities of the
various participants. It provides guidelines for planning and managing facilities supported
through the MREFC Account. Because each facility has unique aspects, each project necessarily
requires adaptation of general principles. NSF promotes flexibility in the application of these
guidelines, but requires justification and substantiation for the specific approach taken in each
case. That is accomplished through the processes of formal planning, documentation, and
review.

1 These resources, many of which are now in development, are collectively known as “cyber infrastructure.”
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2.1.1 Definition of the MREFC Account

The MREFC Account is an agency-wide capital account, created in 1995 with Congressional
approval, which provides funding to establish major science and engineering infrastructure
projects. Specifically, the MREFC Account is intended to:

e In accordance with legislation, provide a special account specifically for acquisition,
construction and commissioning of major facilities and other infrastructure projects,
including major upgrades;

e Prevent large periodic obligations from distorting the budgets of NSF Directorates and
program offices; and

e Ensure availability of resources to complete large projects that are funded over several
years.!

The MREFC Account funding is specifically for the construction stage. It cannot be used to
support other activities related to the development, design, operations or divestment stages as

defined in other sections of this manual.

The MREFC threshold is set by internal NSF Policy (See Section 1.4.1).

1 Reliable long-term funding commitments are essential to maintaining partnerships and for preventing cost overruns due to
schedule delays.
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2.1.2 Eligibility for MREFC Funding

To be eligible for consideration for MREFC funding, each candidate project should represent an
outstanding opportunity to enable research and innovation, as well as education and broader
societal impacts. Each project should offer the possibility of transformative knowledge and the
potential to shift existing paradigms in scientific understanding, engineering processes and/or
infrastructure technology. Moreover, each should serve an urgent contemporary research and
education need that will persist for years beyond the often lengthy process of planning and
development.

In addition, a candidate project should:

e Be consistent with the goals, strategies and priorities of the NSF Strategic Plan;*

e Establish a long-term tools capability accessible to an appropriately broad community of
users on the basis of merit;

e Require large investments for construction/ acquisition, over a limited period of time,
such that the project cannot be supported within one or more NSF Directorate(s)/
Office(s) without severe financial disruption of their portfolios of activities;

e Have received strong endorsement of the appropriate science and engineering
communities, based upon a thorough external review, including an assessment of
(1) scientific and engineering research merit, (2) broader societal impacts,

(3) importance and priority within the relevant Science and Engineering communities,
(4) technical and engineering feasibility, and (5) management, cost, and schedule issues;

e Be of sufficient importance that the Originating NSF Organization? is prepared to fully
fund the costs of pre-construction planning, design and development, operation and
maintenance, and associated programmatic activities (with full awareness that, for a
long-lived facility, operations costs may ultimately amount to many times the
construction costs); and

e Have been coordinated with other organizations, agencies and countries to ensure
complementarity and integration of objectives and potential opportunities for
collaboration and sharing of costs.

1 Empowering the Nation Through Discovery and Innovation: NSF Strategic Plan for Fiscal Years (FY) 2011-2016.

2 See Section 2.1.6 for definition of this and other key terms. It describes the NSF organizations and officers that are involved
throughout the conception, development, approval and implementation of an MREFC project.
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2.1.3 Facility Life Cycle

A facility’s lifetime is characterized by the following facility life cycle stages:

1. Development?!
2. Design

3. Construction
4. Operation

5. Divestment.

Each life cycle stage entails different actions appropriate to the advancement of the project, the
review and approval needed to obtain NSF funding, and the creation of NSF budgets to support
these activities. Entry and exit from each life cycle stage are clearly defined including required
documents and deliverables. A high-level graphic of the progression through the stages is given
below in Figure 2.1.3-1.

Figure 2.1.3-1  Progressive Steps in the MREFC Life Cycle, Showing Review and Decision Points for Exit and
Entry into Each Stage. The Design Stage is highlighted to indicate that it is further broken down
into phases

Construction

Operations

Development

AV AV AY AV AV
Design Phase Annual Annual Renewal &
Reviews Construction Operations Re-competition Reviews
(Program, MREFC Panel Reviews Reviews (Program, DRB, OD & NSB)
& DRB, OD & NSB) (Program) (Program)

A = Review (Stage gate, annual construction, etc.)

v = NSF Decision Point (Program, Director, NSB)

Points at which there may be departure from the MREFC process outlined here should be
identified early in the project development and documented as part of the NSF Internal
Management Plan (IMP). The IMP is the primary document that describes how NSF will oversee
a facility through the various life cycle stages (see Section 3.3). Project stakeholders should
discuss any proposed departures with the cognizant Program Officer.

1 A project in the Development Stage may be referred to as a “Horizon” or a Conceptual Development project in earlier NSF
documents and references.
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The Design Stage is further divided into three phases, each with defined entry and exit points,
as shown in Figure 2.1.3-2 below:

1. Conceptual Design
2. Preliminary Design
3. Final Design

Figure 2.1.3-2  Progressive Phases in the Life Cycle Design Stage, showing review and decision points for
advancement to the next phase and NSB approvals for budgeting and award.

Conceptual Design Phase Preliminary Design Phase Final Design Phase
\ 4 \ AU \AJ
Conceptual Design Preliminary Design Review (PDR): Final Design Review (FDR):
Review (CDR): "\,\ MREFC Panel & Director’s Review _\ MREFC Panel & DRB Reviews
A\ MREFC Panel Review Board (DRB) Reviews v Director’s Approval for Advancement
v OD Approval for Advancement v Dire.ctor’s a?proval for Advancement to Construction
to Preliminary Design to Final Design v Board approval for the Director to

v Board approval for inclusion in obligate construction funds
future MREFC Budget Request
(CPP/any meeting prior to August)

Project Definition Established
(Cost, Scope, Schedule,
Plans, Risks & Contingency)

Summary definitions of each stage and phase are given below. See sub-sections 2.2 to 2.6 for
detailed discussions of the various procedures and deliverables for each step in the facility life
cycle.

Development Stage

The development stage is where initial ideas emerge and a broad consensus built for the
potential long-term needs, priorities, and general requirements for Research Infrastructure (RI)
of interest to NSF. Investments in development by NSF, other government agencies, or private
interests can be focused or sporadic but are generally smaller annual investments than in the
Design Stage. The effort is focused on the high-level ideas and building community consensus
on requirements and setting priorities across a broad landscape of potential needs. This stage
can last 10 years or more. The cumulative investment over this period can be quite substantial.
Next to the Divestment Stage, the Development Stage is often the most challenging to navigate
depending upon how federal agencies and science communities are organized. The exit process
from this stage begins, once the issues have coalesced, with a proposal from a Division (via its
Directorate) to the NSF Director that a project is ready to begin the Conceptual Design Phase.
At that point a formal senior-level agency internal review takes place and the NSF Director may
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approve this transition to the first phase in the Design Stage, with the provision that no
commitment to advance the project beyond the approved design phase is implied.

Design Stage

The design stage is where detailed planning of Rl which is formally approved by the NSF
Director and funded by the sponsoring Directorate or Division as a candidate MREFC (or other)
project. It is divided into the Conceptual, Preliminary, and Final Design Phases; with a formal
and rigorous review gate at the end of each phase to show readiness for advancement to a
higher level of design readiness. Entrance into this stage occurs when the NSF Director
approves the proposed Research Infrastructure as a national priority and the Directorate
obligates funding to detailed cost, scope and schedule development for possible construction.
This stage includes a series of readiness reviews to assure proper design progress and
advancement through the defined phases. This Stage generally lasts 3-5 years and costs 10% or
more of the estimated construction cost depending on the nature of the infrastructure. It is also
the stage where construction funds are identified and (ideally) where partnerships are
formalized.

Conceptual Design Phase: Advances the definition of the scope and requirements,
determines feasibility, and produces updated drafts of most elements of the Project
Execution Plan, including parametric cost and schedule range estimates and a
preliminary risk analysis.

Preliminary Design Phase: Further advances the project baseline definition and the
Project Execution Plan. It produces a bottom-up scope, cost, schedule, and risk analysis
of sufficient maturity to allow determination of the Project Total Cost and overall
duration for a given Fiscal Year start and to establish the MREFC budget request to
congress.

Final Design Phase: Further refines the project baseline definition and the Project
Execution Plan and demonstrates that project planning and management meet
requirements for readiness to receive funding. The Final Design phase ends after review
and NSF recommendation to approve the obligation of construction funds.

Construction Stage

The construction stage begins when MREFC funds are obligated for acquisition and/or
construction of RI that fulfills the terms and conditions set forth in an award instrument
between NSF and the Recipient(s). Depending on the nature and scale of the facility,
construction typically lasts 2-6 years and costs between $100M and $800M. This stage has the
most stringent requirements for managing the scope, cost, schedule, and performance; for
reporting progress; and for formality of oversight and assurance by NSF. Progress is reported
against the approved Project Execution Plan and project status is reviewed periodically to
ensure that the project is capable of finishing within budget and schedule. The Construction
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Stage normally includes activities to transition to operations. It ends after final delivery and
acce