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A.1 NRCB050 CONSIDERATION AND OBLIGATION-TASK ORDERS

(a) The ceiling of this order for services is $359.468.36

(b) This order is subject to the minimum and maximum ordering requirements set forth in the contract.

(c) The amount presently obligated with respect to this order is $100,000.00. The obligated amount
shall, at no time, exceed the order ceiling as specified in paragraph (a) above. When and if the
amount(s) paid and payable to the Contractor hereunder shall equal the obligated amount, the Contractor
shall not be obligated to continue performance of the work unless and until the Contracting Officer shall
increase the amount obligated with respect to this order, in accordance with FAR Part 43 - Modifications.
Any work undertaken by the Contractor in excess of the obligated amount specified above is done so at
the Contractor's sole risk and may not be reimbursed by the Government.

(d) The Contractor shall comply with the provisions of FAR 52.232-22 - Limitation of Funds, for
incrementally-funded delivery orders or task orders.

A.2 NRCB010A BRIEF DESCRIPTION OF WORK ALTERNATE I

(a) The title of this project is:

"Technical Assistance for NRC's development of a Vogtle Units 1 & 2 Low-Power & Shutdown Level 2
Probabilistic Risk Assessment (PRA)"

(b) Summary work description:

The objective of this contract is to obtain Professional Engineering Services to SuDport the United States
Nuclear Regulatory Commission's (NRC) staff in developing a Level 2 PRA for low-power and shutdown
reactor operations at the site for Vogtle Units 1 and 2. The productsfrom this contract (deterministic
models, probabilistic models, documentation) will be explicitly used in the overall site PRA being
developed for that site.

(c) Orders will be issued for work in accordance with FAR 52.216-18 - Ordering.

A.3 PRICE/COST SCHEDULE

Hourly rates are subject to the GSA schedule rates set forth in Contract No.: GS23F01 10M and as
stipulated in the proposal submitted on May 5, 2014, which are set forth below:

Contract Labor Schedule Labor Schedule Year 13 Schedule Year 14 Schedule Year 15
Category Rates Rates
Contract Manaqer Executive

Senior Engineer Executive
E npneer/Scientist

Engineer Senior
Enqineer/Scientist,
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Description Unit Rate Amount
Travel* Lot Not-To-Exceed
Other Direct Costs Lot Not-To-'Exceed
(ODCs) -
* Travel will be reimbursed in accordance with FAR 31.205-46 "Travel Costs" and the General Services

Administration's Federal Travel Regulations.
**These values are Not-To-Exceed for the entire life of the order.

A.4 NRCD020 BRANDING

The Contractor is required to use the statement below in any publications, presentations, articles,
products, or materials funded under this contract/order, to the extent practical, in order to provide NRC
with recognition for its involvement in and contribution to the project. If the work performed is funded
entirely with NRC funds, then the contractor must acknowledge that information in its
documentation/presentation.

Work Supported by the U.S. Nuclear Regulatory Commission (NRC), Office of Nuclear Regulatory
Research, under Contract/order number GS23FO1 10M, NRC-HQ-60-14-T-0001.

A.5 NRCDO10 PACKAGING AND MARKING

(a) The Contractor shall package material for shipment to the NRC in such a manner that will ensure
acceptance by common carrier and safe delivery at destination. Containers and closures shall comply
with the Surface Transportation Board, Uniform Freight Classification Rules, or regulations of other
carriers as applicable to the mode of transportation.

(b) On the front of the package, the Contractor shall clearly identify the contract number under which the
product is being provided.

(c) Additional packaging and/or marking requirements are as follows: N/A.

A.6 NRCF032 TASK/DELIVERY ORDER PERIOD OF PERFORMANCE (SEP 2013)

This order shall commence on Date of Award and will expire 36 months from the Date of Award.

A.7 NRCF010 PLACE OF DELIVERY-REPORTS

The items to be furnished hereunder shall be delivered, with all charges paid by the Contractor and in
accordance with the Deliverables Schedule, to:

Walter Leschek
Contracting Officer's Representative (COR)
U.S. Nuclear Regulatory Commission
Walter. leshceka.nrc.oov

Donald Helton
Alternate COR
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U.S. Nuclear Regulatory Commission
Donald.helton(anrc.aov

A.8 NRCG030 ELECTRONIC PAYMENT (SEP 2014)

The Debt Collection Improvement Act of 1996 requires that all payments except IRS tax refunds be made
by Electronic Funds Transfer. Payment shall be made in accordance with FAR 52.232-33, entitled
"Payment by Electronic Funds-Central Contractor Registration".

To receive payment, the contractor shall prepare invoices in accordance with NRC's Billing Instructions.
Claims shall be submitted on the payee's letterhead, invoice, or on the Government's Standard Form
1034, "Public Voucher for Purchases and Services Other than Personal," and Standard Form 1035,
"Public Voucher for Purchases Other than Personal - Continuation Sheet." The preferred method of
submitting invoices is electronically to: NRCPavmentsonrc.aov.

A.9 NRCH470 GREEN PURCHASING (SEP 2013)

(a) In furtherance of the sustainable acquisition goals included in Executive Order 13514, "Federal
Leadership in Environmental, Energy, and Economic Performance," products and services acquired
under this contract/order shall be energy-efficient (Energy Star or Federal Energy Management Program
(FEMP) designated), water-efficient, biobased, environmentally preferable (e.g., Electronic Product
Environmental Assessment Tool (EPEAT) certified), non-ozone depleting, recycled content, and
non-toxic or less toxic alternatives, to the maximum extent practicable in meeting NRC contractual
requirements..

(b) See NRC's Green Purchasing Plan (GPP) at:
http:f/pbadupws.nrc.gov/docs/ML1219//ML12191A130.pdf and the General Service Administration's
(GSA) Green Procurement Compilation at: http:/fwww.asa.aov/Dortal/content/198257.

(c) The contractor shall flow down this.clause into all subcontracts and other agreements that relate to
performance of this contract/order.

A.10 NRCH410 WHISTLEBLOWER PROTECTION FOR NRC CONTRACTOR AND
SUBCONTRACTOR EMPLOYEES

(a) The U.S. Nuclear Regulatory Commission (NRC) contractor and its subcontractor are subject to the
Whistleblower Employee Protection public law provisions as codified at 42 U.S.C. 5851. NRC
contractor(s) and subcontractor(s) shall comply with the requirements of this Whistleblower Employee
Protection law, and the implementing regulations of the NRC and the Department of Labor (DOL). See,
for example, DOL Procedures on Handling Complaints at 29 C.F.R. Part 24 concerning the employer
obligations, prohibited acts, DOL procedures and the requirement for prominent posting of notice of
Employee Rights at Appendix A to Part 24 entitled: "Your Rights Under the Energy Reorganization Act".

(b) Under this Whistleblower Employee Protection law, as implemented by regulations, NRC contractor
and subcontractor employees are protected from discharge, reprisal, threats, intimidation, coercion,
blacklisting, or other employment discrimination practices with respect to compensation, terms, conditions
or privileges of their employment because the contractor or subcontractor employee(s) has provided
notice to the employer, refused to engage in unlawful practices, assisted in proceedings or testified on
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activities concerning alleged violations of the Atomic Energy Act of 1954 (as amended) and the Energy
Reorganization Act of 1974 (as amended).

(c) The contractor shall insert this or the substance of this clause in any subcontracts involving work
performed under this contract.

A.11 NRCH340 COMPLIANCE WITH U.S. IMMIGRATION LAWS AND REGULATIONS

NRC contractors are responsible to ensure that their alien personnel are not in violation of United States
immigration laws and regulations, including employment authorization documents and visa requirements.
Each alien employee of the Contractor must be lawfully admitted for permanent residence as evidenced
by Permanent Resident Form 1-551 (Green Card), or must present other evidence from the U.S.
Department of Homeland Security/U.S. Citizenship and Immigration Services that employment will not
affect his/her immigration status. The U.S. Citizenship and Immigration Services provides information to
contractors to help them understand the employment eligibility verification process for non-US citizens.
This information can be found on their website, http://www.uscis.gov/portal/site/uscis.

The NRC reserves the right to deny or withdraw Contractor use or access to NRC facilities or its
equipment/services, and/or take any number of contract administrative actions (e.g., disallow costs,
terminate for cause) should the Contractor violate the Contractor's responsibility under this clause.

A.12 NRCH310 ANNUAL AND FINAL CONTRACTOR PERFORMANCE EVALUATIONS

Annual and final evaluations of contractor performance under this contract will be prepared in accordance
with FAR Subpart 42.15, "Contractor Performance Information," normally at or near the time the
contractor is notified of the NRC's intent to exercise the contract option. If the multi-year contract does
not have option years, then an annual evaluation will be prepared Within 12 months increments based
upon the date of award.. Final evaluations of contractor performance will be prepared at the expiration
of the contract during the contract closeout process.

The Contracting Officer will transmit the NRC Contracting Officer's Representative's (COR) annual and
final contractor performance evaluations to the contractor's Project Manager, unless otherwise instructed
by the contractor. The contractor will be permitted thirty days to review the document and submit
comments, rebutting statements, or additional information.

Where a contractor concurs with, or takes no exception to an annual performance evaluation, the
Contracting Officer will consider such evaluation final and releasable for source selection purposes.
Disagreements between the parties regarding a performance evaluation will be referred to an individual
one level above the Contracting Officer, whose decision will be final.

The Contracting Officer will send a copy of the completed evaluation report, marked "Source Selection
Information", to the contractor's Project Manager for their records as soon as practicable after it has been
finalized. The completed evaluation report also will be used as a tool to improve communications
between the NRC and the contractor and to improve contract performance.

The completed annual performance evaluation will be used to support future award decisions in
accordance with FAR 42.1502 and 42.1503. During the period the information is being used to provide
source selection information, the completed annual performance evaluation will be released to only two
parties - the Federal government personnel performing the source selection evaluation and the contractor
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under evaluation if the contractor does not have a copy of the report already.

A.13 NRC1020 COMPLIANCE WITH SECTION 508 OF THE REHABILITATION ACT OF 1973, AS
AMENDED (SEP 2013)

In 1998, Congress amended the Rehabilitation Act of 1973 (29 U.S.C. §794d) as amended by the
Workforce Investment Act of 1998 (P.L. 105 - 220), August 7, 1998 to require Federal agencies to make
their electronic and information technology (EIT) accessible to people with disabilities. Inaccessible
technology interferes with an ability to obtain and use information quickly and easily. Section 508 was
enacted to eliminate barriers in information technology, open new opportunities for people with
disabilities, and encourage development of technologies that will help achieve these goals. The law
applies to all Federal agencies when they develop, procure, maintain, or use electronic and information
technology. Under Section 508 (29 U.S.C. §794d), agencies must give disabled employees and
members of the public access to information that is comparable to access available to others.

Specifically, Section 508 of that Act requires that when Federal agencies develop, procure, maintain, or
use EIT, Federal employees with disabilities have access to and use of information and data that is
comparable to the access and use by Federal employees who are not individuals with disabilities, unless
an undue burden would be imposed on the agency. (36 C.F.R. §1194 implements Section 508 of the
Rehabilitation Act of 1973, as amended, and is viewable at:
http://www.access-board.gov/sec508/standards. htm)

Exceptions.
All EIT that the government acquires by purchase or by lease/rental under this contract must meet the
applicable accessibility standards at 36 C.F.R. Part 1194, unless one or more of the following exceptions
at FAR 39.204 applies to this acquisition (applicable if checked):

The EIT is for a national security system.

I The EIT is acquired by a contractor incidental to a contract.

The EIT is located in spaces frequented only by service personnel for maintenance, repair or
occasional monitoring of equipment.

[ ] Compliance with the applicable 36 C.F.R. Part 1194 provisions would impose an undue burden on

the agency.

Applicable Standards.

The following accessibility standards from 36 C.F.R. Part 1194 have been determined to be applicable to
this contract/order. See www.section508.gov for more information:

[Xj 1194.21 Software applications and operating systems.
[X] 1194.22 Web-based intranet and internet information and applications. 16 rules.
[X] 1194.23 Telecommunications products.
[X] 1194.24 Video and multimedia products.
[X] 1194.25 Self contained, closed products.
[X] 1194.26 Desktop and portable computers.
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1194.31 Functional performance criteria.
11194.41 Information, documentation, and support.

Note: Under the Exceptions paragraph, the Contracting Officer should check the boxes for any
exceptions that apply. If no exceptions apply, then the Contracting Officer should, under the Applicable
Standards paragraph, check the boxes that indicate which of the standards apply. See FAR Subpart
39.2 and www.section508.gov for additional guidance.

A.14 52.217-8 OPTION TO EXTEND SERVICES. (NOV 1999)

The Government may require continued performance of any services within the limits and at the rates
specified in the contract. These rates may be adjusted only as a result of revisions to prevailing labor
rates provided by the Secretary of Labor. The option provision may be exercised more than once, but the
total extension of performance hereunder shall not exceed 6 months. The Contracting Officer may
exercise the option by written notice to the Contractor within 30 days of the order end date.

A.15 52.252-2 CLAUSES INCORPORATED BY REFERENCE (FEB 1998)

This contract incorporates one or more clauses by reference, with the same force and effect as if they
were given in full text. Upon request, the Contracting Officer will make their full text available. Also, the
full text of a clause may be accessed electronically at this/these address(es):

https://www.acquisition..ov/far/

52.227-14 RIGHTS IN DATA-GENERAL DEC 2007
1030 NRC ACQUISITION REGULATION (NRCAR) AUG 2011

PROVISIONS AND CLAUSES

A.16 2052.215-70 KEY PERSONNEL (JAN 1993)

(a) The following individuals are considered to be essential to the successful performance of the
work hereunder:

Mohsen Khatib-Rahbar (Contract Manager and Senior Engineer)
Michael Zavisca (Engineer)
Alfred Krall (Engineer)

The contractor agrees that personnel may not be removed from the contract work or replaced without
compliance with paragraphs (b) and (c) of this section.

(b) If one or more of the key personnel, for whatever reason, becomes, or is expected to become,
unavailable for work under this contract for a continuous period exceeding 30 work days, or is expected
to devote substantially less effort to the work than indicated in the proposal or initially anticipated, the
contractor shall immediately notify the contracting officer and shall, subject to the con-currence of the
contracting officer, promptly replace the personnel with personnel of at least substantially equal ability
and qualifications.

(c) Each request for approval of substitutions must be in writing and contain a detailed explanation of
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the circumstances necessitating the proposed substitutions. The request must also contain a complete
resume for the proposed substitute and other information requested or needed by the contracting officer
to evaluate the proposed substitution. The contracting officer and the COR shall evaluate the
contractor's request and the contracting officer shall promptly notify the contractor of his or her decision in
writing.

(d) If the contracting officer determines that suitable and timely replacement of key personnel who
have been reassigned, terminated, or have otherwise become unavailable for the contract work is not
reasonably forthcoming, or that the resultant reduction of productive effort would be so substantial as to
impair the successful completion of the contract or the service order, the contract may be terminated by
the contracting officer for default or for the convenience of the Government, as appropriate. If the
contracting officer finds the contractor at fault for the condition, the contract price or fixed fee may be
equitably adjusted downward to compensate the Government for any resultant delay, loss, or damage.

A.17 2052.215-71 CONTRACTING OFFICER'S REPRESENTATIVE AUTHORITY

(a) The contracting officer's authorized representative hereinafter referred to as the COR for this
contract is:

Walter Leschek
Walter.leschek(&nrc.gov
301-251-7606

Donald Helton (Alternate COR)
Donald.helton(dnrc.Qov
301-251-7594

(b) Performance of the work under this contract is subject to the technical direction of the NRC COR.
The term "technical direction" is defined to include the following:

(1) Technical direction to the contractor which shifts work emphasis between areas of work or
tasks, authorizes travel which was unanticipated in the Schedule (i.e., travel not contemplated in the
Statement of Work or changes to specific travel identified in the Statement of Work), fills in details, or
otherwise serves to accomplish the contractual statement of work.

(2) Provide advice and guidance to the contractor in the preparation of drawings, specifications, or
technical portions of the work description.

(3) Review and, where required by the contract, approval of technical reports, drawings,
specifications, and technical information-to be delivered by the contractor to the Government under the
contract.

(c) Technical direction must be within the general statement of work stated in the contract. The
COR does not have the authority to and may not issue any technical direction which:

(1) Constitutes an assignment of work outside the general scope of the contract.

(2) Constitutes a change as defined in the "Changes" clause of this contract.

(3) In any way causes an increase or decrease in the total estimated contract cost, the fixed fee, if
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any, or the time required for contract performance.

(4) Changes any of the expressed terms, conditions, or specifications of the contract.

(5) Terminates the contract, settles any claim or dispute arising under the contract, or issues any
unilateral directive whatever.

(d) All technical directions must be issued in writing by the COR or must be confirmed by the COR in
writing within ten (10) working days after verbal issuance. A copy of the written direction must be
furnished to the contracting officer. A copy of NRC Form 445, Request for Approval of Official Foreign
Travel, which has received final approval from the NRC must be furnished to the contracting officer.

(e) The contractor shall proceed promptly with the performance of technical directions duly issued by
the COR in the manner prescribed by this clause and within the COR's authority under the provisions of
this clause.

(f) If, in the opinion of the contractor, any instruction or direction issued by the COR is within one of
the categories as defined in paragraph (c) of this section, the contractor may not proceed but shall notify
the contracting officer in writing within five (5) working days after the receipt of any instruction or direction
and shall request the contracting officer to modify the contract accordingly. Upon receiving the
notification from the contractor, the contracting officer shall issue an appropriate contract modification or
advise the contractor in writing that, in the contracting officer's opinion, the technical direction is within the
scope of this article.and does not constitute a change under the "Changes" clause.

(g) Any unauthorized commitment or direction issued by the COR may result in an unnecessary
delay in the contractor's performance and may even result in the contractor expending funds for
unallowable costs under the contract.

(h) A failure of the parties to agree upon the nature of the instruction or direction or upon the contract
action to be taken with respect thereto is subject to 52.233-1 - Disputes.

(i) In addition to providing technical direction as defined in paragraph (b) of the section, the COR
shall:

(1) Monitor the contractor's technical progress, including surveillance and assessment of
performance, and recommend to the contracting officer changes in requirements.

(2) Assist the contractor in the resolution of technical problems encountered during performance.

(3) Review all costs requested for reimbursement by the contractor and submit to the contracting
officer recommendations for approval, disapproval, or suspension of payment for supplies and services
required under this contract.

(4) Assist the contractor in obtaining the badges for the contractor personnel.

(5) Immediately notify the Personnel Security Branch, Division of Facilities and Security
(PERSEC/DFS) (via e-mail) when a contractor employee no longer requires access authorization and
return the individual's badge to PERSEC/DFS within three days after their termination.
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A.18 2052.215-78 TRAVEL APPROVALS AND REIMBURSEMENT -ALTERNATE 1 (OCT 1999)

(a) Total expenditure for travel may not exceed $2,106.00 for the life of the order without the prior
approval of the contracting. officer.

(b) All foreign travel must be approved in advance by the NRC on NRC Form 445, Request for
Approval of Official Foreign Travel, and must be in compliance with FAR 52.247-63 Preference for U.S.
Flag Air Carriers. The contractor shall submit NRC Form 445 to the NRC no later than 30 days prior to
the commencement of travel.

(c) The contractor will be reimbursed only for those travel costs incurred that are directly related to
this contract and which are allowable subject to the limitations prescribed in FAR 31.205-46.

(d) It is the responsibility of the contractor to notify the contracting officer in accordance with the FAR
Limitations of Cost clause of this contract when, at any time, the contractor learns that travel expenses
will cause the contractor to exceed the travel ceiling amount identified in paragraph (a) of this clause.

(e) Reasonable travel costs for research and related activities performed at State and nonprofit
institutions, in accordance with Section 12 of Pub. L. 100-679, shall be charged in accordance with the
contractor's institutional policy to the degree that the limitations of Office of Management and Budget
(OMB) guidance are not exceeded. Applicable guidance documents include OMB Circular A-87, Cost
Principles for State and Local Governments; OMB Circular A-122, Cost Principles for Nonprofit
Organizations; and OMB Circular A-21, Cost Principles for Educational Institutions.

List of Attachments:

1. Performance Work Statement
2. Billing Instructions for Labor Hour Type Contracts
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PERFORMANCE WORK STATEMENT (PWS)

Contents

PART 1
GENERAL INFORMATION

1.1 Title of Project
1.2 Introduction
1.3 Background
1.4 Objective
1.5 Scope of Work
1.6 Performance Requirements
1.6.1 Services/Deliverables
1.6.2 Performance Standards
1.6.3 Acceptable Quality Level (AQL)
1.6.4 Government Surveillance
1.6.5 Government Incentives
1.7 Performance Requirements Summary (PRS)
1.8 Quality Assurance Surveillance Plan (QASP)
1.9 Quality Control (QC)
1.10 Remedies for Non-Performance
1.11 Reporting Requirements
1.12 Publications
1.13 Government-Furnished Property
1.14 Access to Government Property and Facilities
1.15 Place of Performance
1.16 Postaward Orientation (kickoff) or Periodic Progress Meetings
1.17 Key Personnel
1.18 Key Personnel Qualification Requirements
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PERFORMANCE WORK STATEMENT (PWS)

PART I
GENERAL INFORMATION

.1.1 Title of Project

This is a Non-Personnel Services Contract to:

Obtain Professional Engineering Services to Provide Technical Assistance for the United States
Nuclear Regulatory Commission's (U.S.NRC) Development of a Vogtle Units 1 & 2 Low-Power
& Shutdown Level 2 PRA.

1.2 Introduction

The Office of Nuclear Regulatory Research (RES) of the U.S.NRC has begun development of a
full-scope site Level 3 PRA (Probabilistic Risk Assessment) for the site of the Vogtle Units 1 & 2
commercial nuclear power plants as part of work originally described in SECY-11-0089 1, for the
purpose of developing the regulatory benefits described in SECY-12-0123. Each of the Vogtle
Units 1 & 2 at the site has a Westinghouse Pressurized Water Reactor (PWR). This contract
will support the subject aspect of that overall effort.

The contractor shall provide all personnel, equipment, supplies, facilities, transportation, tools,
materials, supervision, and other items and non-personal services necessary to assist RES in
developing a low-power and shutdown Level 2 PRA for Vogtle Units 1 & 2 site, as part of the
full-scope site Level 3 PRA project, as defined in this PWS, except for those items specified as
Government-furnished property and services. The contractor shall perform to the standards in
this contract.

1.3 Background

A full-scope site Level 3 PRA for a nuclear power plant site can provide valuable insights into
the relative importance of various risk contributors by assessing accidents involving the reactor
core as well as other site radiological sources (i.e., spent fuel pools, dry storage casks, and
multiple units). These insights can be used to further enhance regulatory decision making and
to help focus limited agency resources on issues most directly related to the agency's mission to
protect public health and safety. Although Level 3 PRAs have since been performed to some
extent within both the United States and international nuclear industries, the U.S.NRC has not
sponsored development of a Level 3 PRA for a nuclear power plant site since NUREG-1 1502.
In the more than two decades that have passed since the NUREG-1 150 Level 3 PRAs were
performed, numerous technical advances have been made that were not reflected in the
NUREG-1 150 PRA models. The staff has also identified additional scope considerations not
previously considered that could be addressed by performing a new full-scope site Level 3 PRA.

I SECY-1 1-0089, "Options for Proceeding with Future Level 3 Probabilistic Risk Assessment Activities" dated July 7, 2011
(ADAMS Accession No. ML 11090A039) & SRM-SECY-11-0089, "Staff Requirements-SECY-11-0089-Options for Proceeding with

Future Level 3 Probabilistic Risk Assessment (PRA) Activities," dated September, 21, 2011 (ADAMS Accession No. ML
112640419).

2 NUREG-1150, "Severe Accident Risk: An Assessment for Five U.S. Nuclear Power Plants," December 1990.
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A Level 2 PRA model is one of the fundamental pieces of a full-scope site Level 3 PRA and it
provides (1) a structured and comprehensive evaluation of containment performance in
response to accident sequences identified from the Level 1 analysis; and (2) a quantitative
characterization of radiological release to the environment that would result from accident
sequences that involve leakage from the containment pressure boundary. For the current
project it is necessary to build a reactor Level 2 PRA for at-power operation (i.e., plant response
due to an accident that occurs when the unit is in at-power (Mode 13) operation) as well as a
low-power and shutdown model (i.e., plant response due to an accident that occurs when the
unit is in outage or otherwise not operating at-power [Modes 2-6 and defueled]).

The contractor shall be provided with a significant amount of information relating to the internal
events, full power Level 2 analysis that has been previously deveioped.

Via this Performance Work Statement (PWS), the U.S.NRC is seeking Engineering Services
support to extend the at-power deterministic severe accident (MELCOR) model and the
probabilistic (PRA) model to low-power and shutdown plant operations. As stated in the
individual tasks, the contractor will be responsible for supporting the U.S.NRC in the
development and execution of a MELCOR model specific to low-power and shutdown
operations, and the translation of the PRA model to these same conditions. Further, the
contractor will support the U.S.NRC staff in the integration of this model in to the overall site
PRA, which also includes the spent fuel pool (SFP) Level-2 PRA (which is being developed
primarily in-house by US.NRC staff).

1.4 Obiective

The objective of this contract is to obtain Professional Engineering Services to provide technical
assistance in support of the U.S.NRC's development of a Vogtle units 1 & 2 low-power &
shutdown level 2 probabilistic risk assessment (PRA). The U.S.NRC will use the products from
this contract (deterministic models, probabilistic models, documentation) as part of the overall
site PRA being developed for that site.

1.5 Scope of Work

This PWS is seeking Professional Engineering Services that include the development of
deterministic (namely MELCOR) and probabilistic (namely SAPHIRE) models, and the
development of supporting documentation for the low-power and shutdown Level 2 reactor
PRA.

The contractor shall be provided with a MELCOR model developed for full-power analysis and it
is expected that the shutdown model could be developed from this starting point. Starting with
this model the contractor shall work closely with the U.S.NRC staff to develop:

* A MELCOR deterministic model specific to accidents at low-power and shutdown
capable of supporting the following outcomes:

o Sequence timing information
o Support quantification of individual phenomenological probabilities
o Source term characterization to provide specific numeric values for use in:

0 The PRA model

3 Definition of Operating Mode is in Section 2.1, Definitions.
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HRA analysis
* MACCS2 analysis
* Other analyses as the needs arise

The contractor shall be provided with the internal-events full power Level 2 PRA model. Starting
with this model the contractor shall work closely with the U.S.NRC staff to develop:

A Probabilistic Risk Assessment (PRA) model (including bridge tree, plant damage state
binning, containment event tree, and release categorization) specific to accidents at low-
power and shutdown, which when quantified, provides the release frequencies
associated with specific release categories.

Doinq PRA analyses involves the following activities:
1. Identifying system dependencies;
2. Performing plant and system walk downs;
3. Reviewing and evaluating plant data, and then estimating parameters;
4. Conducting expert elicitation to determine event probabilities for which data are

unavailable;
5. Developing fault trees and event trees; and
6. Formulating key modeling assumptions for success criteria, common cause

failures, and human actions.

Experience conducting commercial nuclear power plant Probabilistic Risk Assessment
(PRA)(when combined) includes but is not limited to the following.

Probabilistic Risk Assessments:
. Internal Levels 1, 2, and 3
* Risk Integration
" Hazard Analysis

System Analyses:
* Commercial Nuclear Power Plants (PWRs)

Design and Integration:
0 Engineering Simulations and Analysis

Risk and Reliability Analyses:
* Common Cause Failure Analysis
" Bayesian Estimation
* Statistical Analysis and Performance Evaluation
* Uncertainty Evaluations

Please note that Probabilistic Risk Assessment (PRA) is a systematic and comprehensive
methodology to evaluate risks associated with a complex engineered technological entity (such
as an airliner or a nuclear power plant).

Risk in a PRA is defined as a feasible detrimental outcome of an activity or action. In a PRA,
risk is characterized by two quantities:

0 The magnitude (severity) of the possible adverse consequence(s), and
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* The likelihood (probability) of occurrence of each consequence.

Consequences are expressed numerically (e.g., the number of people potentially hurt or killed)
and their likelihoods of occurrence are expressed as probabilities or frequencies (i.e., the
number of occurrences or the probability of occurrence per unit time). The total risk is the
expected loss: the sum of the products of the consequences multiplied by their probabilities.

The spectrum of risks across classes of events are also of concern, and are usually controlled in
licensing processes - it would be of concern if rare but high consequence events were found to
dominate the overall risk, particularly as these risk assessments are very sensitive to
assumptions (how rare is a high consequence event?).

Probabilistic Risk Assessment usually answers three basic questions:
* What can go wrong with the studied technological entity, or what are the initiators or

initiating events (undesirable starting events) that lead to adverse consequence(s)?
* What and how severe are the potential detriments, or the adverse consequences that

the technological entity may be eventually subjected to as a result of the occurrence of
the initiator?

" How likely to occur are these undesirable consequences, or what are their probabilities
or frequencies?

o Two common methods of answering this last question are Event Tree Analysis
and Fault Tree Analysis.

In addition to the above methods, PRA studies require special but often very important analysis
tools like human reliability analysis (HRA) and common-cause-failure analysis (CCF). HRA
deals with methods for modeling human error while CCF deals with methods for evaluating the
effect of inter-system and intra-system dependencies which tend to cause simultaneous failures
and thus significant increases in overall risk.

Conduct of this work will require frequent interaction with the U.S.NRC staff in RES at 21
Church Street in Rockville, Maryland, as well as the U.S.NRC's other contractors on the overall
project which presently include Energy Research, Inc. of Rockville, Maryland; and the U.S.
Department of Energy's (DOE's) Sandia National Laboratories and DOE's Idaho National
Laboratory.

In terms of documentation, the contractor will be required to produce MELCOR analysis reports
(similar to the format of NUREG-1953 4), PRA model notebooks, and excerpts of documentation
on the work that can be dropped in to the overall project documentation.
Tasks

Task 1: MELCOR Model Modification for Low-Power and Shutdown
Operations

Labor Category Estimated Hours
Senior Engineer/Analyst 78
Engineer/Analyst 202
Total Estimated Hours for Task 1 280

4 NUREG-1953 "Confirmatory Thermal -Hydraulic Analysis to Support Specific Success Criteria in the
Standardized Plant Analysis Risk Models- Surry and Peach Bottom," ADAMS Accession Number ML102940233
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Task 2: Deterministic MELCOR Analysis for Low-Power and Shutdown
Operations

Labor Category Estimated Hours
Senior Engineer/Analyst 102
Engineer/Analyst 258
Total Estimated Hours for Task 2 360

Task 3: Level 2 PRA Model Development for Low-Power and Shutdown
Operations

Labor Category Estimated Hours
Senior Engineer/Analyst 384
Engineer/Analyst 976
Total Estimated Hours for Task 3 1360

Task 4: Support Integrated Site Risk Modeling
Labor Category Estimated Hours
Senior Engineer/Analyst 270
Engineer/Analyst 690
Total Estimated Hours for Task 4 960

Task 1: MELCOR model modification for low-power and shutdown operations

This task will start with the previously-developed Vogtle reactor MELCOR model for at-power
operations and make changes necessary to support its use in low-power and shutdown
operations. To become familiar with this model, it is expected that the contractor will need to:

" Understand and model changes to major Reactor Coolant Systems (RCS) volumes from
"hot" to "cold" volumes - most of this time will be spent finding available information or
doing simple thermal expansion estimates.

" Understand and model changes in the Structure, System, and Component (SSC) control
logic for low-power/shutdown conditions (most notably the Power Operated Relief
Valves [PORVs]) - again, mostly finding available information.

" Understand and model new system alignments and configurations not readily addressed
in the at-power model (most notably Residual Heat Removal [RHR])

* Investigate and model 'head off modeling in terms of containment flow patterns,
Ruthenium source term treatment, and partially defueled reactor core input

* Perform model shakedown and Quality Assurance (QA).

U.S.NRC staff will support this development in order to control overall project cost. For
instance, U.S.NRC staff will work with the contractor to establish "cold" component volumes,
review Technical Specifications for relevant configuration information, harvest information about
relief valve control during Operation Modes 2-5, etc. The contractor shall support telephone
calls (as necessary) with the licensee to ensure a good understanding of the operating
philosophy during outage. In addition, the U.S.NRC has collected information from the licensee
(e.g., outage reports, configuration control information) for this purpose.

Task 2: Deterministic MELCOR analysis for low-power and shutdown operations
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The contractor shall perform accident progression analysis, stand-alone phenomenological
evaluations, and source term characterization to support release categorization, and shall
completely document these analyses. Before starting analyses, the contractor shall provide the
U.S.NRC COR and Alternate COR with a calculation matrix that describes the calculations to be
performed. The COR (or Alternate COR) will provide detailed comments in response. The
calculation matrix will be formulated so as to support the necessary information needs for
completing the logic model described under Task 3. The work, which is specific to the low-
power and shutdown portion of the PRA, will build off of the internal and external hazards work
being performed under a separate contract. The results of these analyses will be used to
develop or refine the accident progression event tree(s) and support trees, including the
assignment of split fractions. The U.S.NRC staff will work collaboratively with the contractor, as
a means of controlling cost and ensuring ownership of the projects. Specifically, U.S NRC staff
will provide support by performing some pieces of the analysis that are near-stand-alone (e.g.,
screening calculations, investigation of the effects of a specific modeling assumption,
investigation of a specific phenomenon). For example, U.S.NRC staff has developed a
simplified MELCOR model that can be used for scoping accident timing when the containment
and spent fuel pool are hydraulically connected.

Task 3: Level 2 PRA model development for low-power and shutdown operations

The purpose of this task is to develop the logic model for the low-power and shutdown Level 2
PRA, which will include a bridge tree (a.k.a., extended Level 1 or containment systems event
tree), a plant damage state tree, and a containment event tree. Development of these trees is
to include development of the underlying logic necessary for their quantification (e.g.,
containment isolation system fault tree, ECCS [emergency core cooling system] availability
linkage rules, and early containment failure decomposition event tree). In some cases this
underlying logic can heavily leverage the at-power Level 2 PRA model being developed under a
separate contract, while in other cases the logic will be unnecessary due to plant operating
states/configurations while shutdown. At a more detailed level, the steps that require
accomplishment are:

* Developing extended Level 1 event tree(s)
" Developing plant damage state binning logic
* Reviewing the resulting plant damage states to ensure dependencies and other

information have been adequately transferred
* Establishing criteria for, and selection of, representative sequences for each plant

damage state bin
* Construction of the containment event tree(s)
* Development of support trees (e.g., fault trees, decomposition event trees)
* Level 2 logic model quantification, including quantification of uncertainty
* Evaluation and presentation of results
* Level 2/3 PRA interface

Examples of the types of differences that arise when modeling accidents at shutdown conditions
are: (1) situations where containment is in an open status and require more manual activity to
isolate; (2) instances where the vessel head is removed and air ingress (and associated
differences in cladding oxidation and fission product speciation) are of relevance; and (3)
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situations where the reactor refueling cavity and reactor vessel are hydraulically connected to
the spent fuel pool.

Task 4: Support Integrated Site Risk Modeling

The contractor shall provide input on the effects of specific modeling assumptions from other
aspects of the overall site PRA that impact the Level 2 LPSD PRA. As part of this support, the
contractor may need to interface with personnel working on the other aspects of the full-scope
site Level 3 PRA project that interface with the Level 2 LPSD reactor PRA. The following table
lists these project interfaces, the responsible parties, and an example of a potential input
request.

Interfacing Project Lead Example of a potential input
Component request
Level 1 shutdown U.S. NRC staff Provide input on the effect of
modeling Level 1 mission times on Level 2

modeling
Level 2 PRA at-power Energy Research, Inc. of Provide input on the consistency

Rockville, MD between the use of offsite
equipment to terminate actions
between the at-power and
shutdown model

Level 2 human Idaho National Laboratory of Provide input on sequence
reliability analysis Idaho Falls, ID timing and habitability
(HRA) considerations affecting

Support will be provided by modeling of onsite recovery
Sandia national Laboratories
of Albuquerque, NM

Level 1 and 2 U.S. NRC staff Provide input on the transport of
structural analysis combustible gas in shutdown

configurations
Model Maintenance Idaho National Laboratory of Provide input on the bridge tree
and integration Idaho Falls, ID quantification process flag

settings
Level 1 and 2 spent U.S. NRC staff Provide input on the interplay
fuel pool (SFP) PRA between the containment and

fuel handling building during
shutdown configurations

Multi-source U.S. NRC staff Provide input on the effects of
modeling concurrent accidents on the

accumulation and effects of
combustible gasses.

In addition to the interfaces covered above, it will be necessary for the contractor to support use
of the Level 2 LPSD model in the overall site risk model. The.U.S.NRC developed its
preliminary plan for dealing with integrated site risk. It is titled "Technical Analysis Approach
Plan for Level 3 PRA Project," and is a Working Draft dated October 2013 (ADAMS Accession
Number ML13296A064). This support shall consist of discussions, briefings, and input
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requests associated with the use and integration of the Level 2 LPSD reactor PRA into the
overall integrated site risk model.

1.6 Performance Requirements

1.6.1 ServiceslDeliverables

Task Service/Deliverable Due Date
Task 1 - MELCOR 0001A: Revised MELCOR model calculation 2 months after
model modification notebook capturing changes made to support low contract award
for low-power and power and shutdown modeling
shutdown (LPSD) 0001 B: Letter report documenting shakedown 3 months after
operations analyses of revised model contract award

0001C: Revised MELCOR model 3 months after
contract award

Task 2 - 0002AA: Draft calculation matrix to support 6 months after
Deterministic probabilistic modeling contract award
MELCOR analysis 0002AB: Draft letter report describing completed 7 months after
for low-power and analyses that support probabilistic modeling contract award
shutdown (LPSD) 0002AC: Final letter report describing completed 1 month after
operations analysis that support probabilistic modeling receiving NRC

comments on
0002AB

0002BA: Draft calculation matrix to support 4 months after
accident progression timing and release contract award
categorization
0002BB: Draft letter report describing completed 6 months after
analyses that support accident progression timing contract award
and release categorization
0002BC: Final letter report describing completed 1 month after
analysis that support accident progression timing receiving NRC
and release categorization comments on

0002BB

Task 3 - Level 2 0003CA: Complete bridge tree development; 2 months after
PRA model provide documentation and logic model contract award
development for 0003CB: Complete plant damage state tree 3 months after
low-power and development; provide documentation and logic contract award
shutdown (LPSD) model
operations 0003CC: Complete plant damage state binning; 4 months after

provide documentation contract award
0003CD: Complete representative sequence 4 months after
selection contract award
0003CE: Complete containment event tree 6 months after
development; provide documentation and logic contract award
model
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Task Service/Deliverable Due Date
0003CF: Complete overall model quantification and 9 months after
development of release categories and source contract award
terms for offsite consequence analysts; provide
overall logic model
0003CG: Complete overall documentation of work, 11 months after
including characterization of uncertainty contract award

Task 4 - Support 0004A: Support discussions, briefings, and input Two weeks
Integrated Site Risk requests associated with the integrated site risk following specific
Modeling model's use of Level 2 LPSD inputs technical direction

0004B: Provide a written summary of the activities Last date of
related to integrated modeling contract period of

performance

1.6.2 Performance Standards (Government Measures)

The performance standards for this contract are that:
" All deliverables shall be provided on time to the NRC COR and the NRC CO.
" The contractor shall document its activities supporting the Level 2 PRA logic model

development in a manner that facilitates PRA applications, upgrades, and peer review
by NRC RES technical staff having extensive PRA experience.

The contractor shall follow instructions contained in Section 18, Quality Assurance, of
the Technical Analysis Approach Plan (TAAP) for Level 3 PRA Project (ADAMS
Accession Number ML13296A064). The preamble of Section 18 states that:

"Quality assurance (QA) is a key factor in any analysis to ensure and
demonstrate the technical acceptability of the analysis and probabilistic risk
assessment (PRA) model fidelity. The objective of QA is to ensure that both the
technical approach (methods, tools, data) is appropriate, and that implementation
of the technical approach is appropriately performed. To achieve this objective,
QA involves the following six major elements:

• Use of established methods, tools and data
* Qualified personnel
• PRA model configuration control
* Technical review of the methods, tools, data, and developed models
* Documentation control
* Quality assurance program implementation audits"

In addition, the quality of NRC research programs is assessed each year by the Advisory
Committee on Reactor Safeguards. Within the context of their reviews of RES programs, the
definition of quality research is based upon several major characteristics:

Results meet the objectives (75 percent of overall score)
" Justification of major assumptions (12 percent)
0 Soundness of technical approach and results (52 percent)
" Uncertainties and sensitivities addressed (11 percent)

Documentation of research results and methods is adequate (25 percent of overall
score)
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* Clarity of presentation (16 percent)
* Identification of major assumptions (9 percent)

It is the responsibility of the contractor to ensure that these quality criteria, are adequately
addressed throughout the course of the research that is performed. The U.S.NRC COR and
Alternate COR will review all research products with these criteria in mind.

1.6.3 Acceptable Quality Level (AQL) (Variance/Deviation from Performance Standard)

The Acceptance Quality Level (AQL) is listed in the following table.

Task ServicelDeliverable Performance Acceptable Quality Level
Standard (AQL)

Task 1 - MELCOR Revised MELCOR model See Section U.S.NRC COR and
model modification 1.6.2, Alternate COR will
for low-power and Performance determine if the
shutdown (LPSD) Standards Service/Deliverable is in
operations compliance with Section

1.6.2, Performance
Standards

Task 2 - Final letter report describing See Section U.S.NRC COR and
Deterministic completed analysis that support 1.6.2, Alternate COR will
MELCOR analysis accident progression timing and Performance determine if the
for low-power and release categorization Standards Service/Deliverable is in
shutdown (LPSD) compliance with Section
operations 1.6.2, Performance

Standards
Task 3 - Level 2 Complete overall See Section U.S.NRC COR and
PRA model documentation of work, 1.6.2, Alternate COR will
development for including characterization of Performance determine if the
low-power and uncertainty Standards Service/Deliverable is in
shutdown (LPSD) compliance with Section
operations 1.6.2, Performance

Standards
Task 4 - Support Support discussions, briefings, See Section U.S.NRC COR and
Integrated Site and input requests associated 1.6.2, Alternate COR will
Risk Modeling with the integrated site risk Performance determine if the

model's use of Level 2 LPSD Standards Service/Deliverable is in
inputs compliance with Section

1.6.2, Performance
Provide a written summary of Standards
the activities related to
integrated modeling
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1.6.4 Government Surveillance (Monitoring and Measuring/Testing)

Government Surveillance is listed in the following table.

Task Service/ Performanc Acceptable Government Surveillance
Deliverable e Standard Quality Level Methods

(AQL)
Task 1 - MELCOR Revised See Section U.S.NRC COR U.S.NRC COR and
model modification MELCOR 1.6.2, and Alternate Alternate COR will
for low-power and model Performance COR will determine if the Service/
shutdown (LPSD) Standards determine if the Deliverable is in compliance
operations Service/ with Section 1.6.2,

Deliverable is in Performance Standards
compliance with
Section 1.6.2,
Performance
Standards

Task 2 - Final letter See Section U.S.NRC COR U.S.NRC COR and
Deterministic report 1.6.2, and Alternate Alternate COR will
MELCOR analysis describing Performance COR will determine if the Service/
for low-power and completed Standards determine if the Deliverable is in compliance
shutdown (LPSD) analysis that Service/ with Section 1.6.2,
operations support Deliverable is in Performance Standards

accident compliance with
progression Section 1.6.2,
timing and Performance
release Standards
categorization

Task 3 - Level 2 Complete See Section U.S.NRC COR U.S.NRC COR and
PRA model overall 1.6.2, and Alternate Alternate COR will
development for documentatio Performance COR will determine if the Service/
low-power and n of work, Standards determine if the Deliverable is in compliance
shutdown (LPSD) including Service/ with Section 1.6.2,
operations characterizati Deliverable is in Performance Standards

on of compliance with
uncertainty Section 1.6.2,

Performance
Standards

Task 4 - Support Support See Section U.S.NRC COR U.S.NRC COR and
Integrated Site discussions, 1.6.2, and Alternate Alternate COR will
Risk Modeling briefings, and Performance COR will determine if the Service/

input requests Standards determine if the Deliverable is in compliance
associated Service/ with Section 1.6.2,
with the Deliverable is in Performance Standards
integrated site compliance with
risk model's Section 1.6.2,
use of Level 2 Performance
LPSD inputs Standards



Enclosure 1
GS23F0110M

NRC-HQ-60-14-T-0001

Provide a
written
summary of
the activities
related to
integrated
modeling

1.6.5 Government Incentives

Not Applicable (N/A)

No Government Incentives are being provided because this is a research contract.

1.7 Performance Requirements Summary (PRS)

The contractor requirements are summarized into performance objectives that relate directly to
contract essential items. The performance threshold briefly describes the minimum acceptable
levels of service required for each requirement. These thresholds are critical to contract
success.

The PRS thresholds for this contract are in the table shown in Section 3.1.1, Attachment
1/Technical Exhibit 1 - Performance Requirements Summary (PRS).

1.8 Quality Assurance Surveillance Plan (QASP)

A Quality Assurance Surveillance Plan (QASP) is a tool used by the Government to ensure
quality contractor performance is provided.

U.S.NRC reserves the right to change or update the QASP at any time without the consent of
the contractor. It is intended to be a "living" document that should be revised or modified as
circumstances warrant.

The Government will evaluate the contractor's performance under this contract using the
method(s) of surveillance in accordance with the Quality Assurance Surveillance Plan (QASP)
included in Section 3.1.4, Attachment 4/Technical Exhibit 4 - Quality Assurance Surveillance
Plan - QASP. All surveillance performance observations will be recorded by the Government.
When an observation indicates defective performance, the COR will obtain the contractor's
representative's initials on the record of the observation.
The QASP is primarily focused on what the Government must do to ensure that the contractor
has performed in accordance with the performance standards. It defines how the performance
standards will be applied, the frequency of surveillance, and the minimum acceptable defect
rate(s).

The primary goals of this QASP are to:
1. Bring structure and organization to the Government's monitoring and surveillance of

contractor performance under the above contract.
2. Define the role and responsibilities of participating Government officials.
3. Indicate key deliverables that will be assessed against established performance

standards.
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4. Describe the evaluation methods and processes (i.e., random sampling, etc.) that will be
used by the Government during surveillance activities.

5. Document potential risk factors of concern during contract performance.
6. Guide the Government's surveillance efforts to ensure acceptable performance by the

contractor.

This is a research contract, and as such it involves risk which can be either positive or negative.
" Positive risks are called opportunities.

o For example a contractor may provide a deliverable ahead of schedule and at
lower cost, which will enable the U.S.NRC to reallocate the remaining funds to
other tasks when directed by the COR and Alternate COR after approval by the
CO.

* Negative risks are called threats.
o For example a contractor may encounter problems. To address this issue

Section 2052.211-71 (Technical progress report) of the Federal Acquisition
Regulation (FAR) states that the contractor shall comply with the following
statement:

"(b) Any problems or delays encountered or anticipated and
recommendations for resolution. If the recommended resolution involves
a contract modification, e.g., change in work requirements, level of effort
(cost) or schedule delay, the contractor shall submit a separate letter to
the contracting officer identifying the required change and estimated cost
impact;"

FAR 2052.211-71 - Technical progress report is identical to 48 CFR 2052.211-71
-Technical progress report.

1.9 Quality Control (QC)

The contractor shall develop and maintain a complete Quality Control Plan (QCP) to ensure that
the requirements of the contract are performed in accordance with this PWS. The QCP shall
describe the methods for identifying, preventing, and ensuring any defective services are
corrected before the level of performance becomes unacceptable.

The contractor's QCP shall address the areas identified in Technical Exhibit 1, "Performance
Requirements Summary."

One copy of the contractor's QCP shall be provided to the U.S.NRC CO, with copies to the COR
and Alternate COR, at the time its proposal is submitted. After acceptance of the QCP the
contractor shall receive the CO acceptance in writing of any proposed changes to its plan. An
updated copy of the QCP must be provided to the CO, with copies to the COR and Alternate
COR, as changes occur during the performance of the contract.

1.10 Remedies for Non-Performance

As discussed in Section 1.6.5 no Government incentives are being applied to this contract
because this is a research contract.

The U.S.NRC COR and Alternate COR will determine if the Service/Deliverable is in compliance
with Section 1.6.2, Performance Standards.
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If the contractor fails to comply with Section 1.6.2, Performance Standards, the COR will
suggest that the CO take action to remedy non-performance.

For products or services that are rejected, the contractor shall follow Federal Acquisition
Requirement (FAR) 52.212-4, "Contract Terms and Conditions-Commercial Items" for a
contractor's failure to perform satisfactory services or failure to correct non-conforming services.

1.11 Reporting Requirements

A technical progress report and financial status report shall be provided by the contractor within
15 calendar days after the end of the monthly reporting period in compliance with FAR
2052.211-71. This report will be used by the Government to assess the adequacy of the
resources proposed by the contractor to accomplish the work contained in this PWS and
provide status of contractor progress in achieving tasks and producing deliverables. The report
shall include contract/order summary information, work completed during the specified period,
milestone schedule information, problem resolution, travel plans, and staff hour summary.

1.12 Publications

No publications, other than what is in Section 1.6.1 are planned for this project.

However, any reports generated by the contractor under this contract/order shall not be
released for publication or dissemination without Contracting Officer (CO) written approval, or as
delegated by the CO to the COR and Alternate COR.

All information and data related to this project that the contractor gathers or obtains shall be
both protected from unauthorized release and considered the property of the Government.
Unless delegated by the CO to the COR and Alternate COR, the CO shall be the sole
authorized official to release verbally or in writing, any data, the draft deliverables, the final
deliverables, or any other written or printed materials pertaining to this contract. Press releases,
marketing material, or any other printed or electronic documentation related to this project, must
not be publicized without the written approval of the CO.

1.13 Government-Furnished Property

Services

The U.S.NRC staff will provide the following services to control overall project cost.

* Support development of the MELCOR model modification for low-power and shutdown
operations (see Task 1).

" Perform easily-isolated pieces of work related to deterministic MELCOR analysis for low-
power and shutdown operations (see Task 2).

* Interact with the contractor for development of a Level 2 PRA model for low-power and
shutdown operations (see Task 3).
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Documents

The U.S.NRC will provide the contractor with documents that include but are not limited to the
following items.

SECY-1 1-0089, "Options for Proceeding with Future Level 3 Probabilistic Risk
Assessment Activities," dated July 7, 2011 (ADAMS Accession No. ML 11090A039) &
SRM-SECY-1 1-0089, "Staff Requirements-SECY-1 1-0089-Options for Proceeding with
Future Level 3 Probabilistic Risk Assessment (PRA) Activities," dated September, 21,
2011 (ADAMS Accession No. ML 112640419).

* NUREG-1 150, "Severe Accident Risk: An Assessment for Five U.S. Nuclear Power
Plants," December 1990.

* SRM 100218, "Staff Requirements-Briefing on Research Programs, Performance, and
Future Plans, dated March 19, 2010 (ADAMS Accession No. ML 100780578).

* Draft of American Society of Mechanical Engineers/American Nuclear Society Level 2
PRA Standard for Light-Water Reactors

* Examples of previous work that has been deemed exemplary by the NRC, including:
o An example of a MELCOR model calculation notebook
o An example of well-documented MELCOR analyses
o The work-in-progress at-power Level 2 PRA model documentation

Computer Access

The U.S.NRC will provide the contractor with access to the current version of the MELCOR and
SAPHIRE software to run on personal computers using the Windows operating system.
Records and Document Management

The contractor shall comply with Part VI, Procedures for Managing Contractor Records, of
U.S.NRC Management Directive 3.53, "NRC Records and Documentation Management
Program," Handbook 1, "NRC Records Management Program."

If access to sensitive unclassified information is required, the contractor shall also comply with
U.S.NRC Management Directive 12.6, "NRC Sensitive Unclassified information Program."

1.14 Access to Government Property and Facilities

The contractor is permitted escorted visitor access to the Government's facilities as specified
below:

NRC Headquarters
Rockville, Maryland

1.15 Place of Performance

The work to be performed under this contract will be primarily performed at the contractor's
office.
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1.16 Postaward Orientation (kickoff) or Periodic Progress Meetings:

The contractor agrees to attend any postaward conference convened by the contracting activity
or contract administration office in accordance with FAR (Federal Acquisition Regulation)
Subpart 42.5.

The CO (Contracting Officer), COR (Contracting Officer Representative), Alternate COR, and
other Government personnel, as appropriate, may meet periodically with the contractor to
review the contractor's performance. At these meetings the CO will apprise the contractor of
how the government views the contractor's performance and the contractor will apprise the
Government of problems, if any, being experienced. Appropriate action shall be taken to
resolve outstanding issues. These meetings shall be at no additional cost to the Government.

The contractor is required to communicate with the Alternate COR either personally, via
telephone, or via email. For email communication with the Alternate COR, the COR shall be
placed on copy. The contractor may be required to meet with the COR, CO, and Alternate COR
at the beginning of contract performance. Subsequent meetings will be scheduled as needed.
The contractor may request meetings whenever a discrepancy exists and no mutual resolution
is apparent. The written minutes of these meetings shall be signed by the contractor's
manager, CO, and COR. If the contractor does not concur with the minutes, he/she shall state
any areas of non-concurrence within 20 working days of receipt of the signed minutes.

1.17 Key Personnel:

Key Personnel are classified as Key Technical Personnel, as well as a Contract Manager and
Alternate Contract Manager. For each person in these classifications the contractor shall
provide the following information.

Key Technical Personnel
" Name/Title/Position
* Qualifications

Contract Manager and Alternate Contract Manager
" Name/Title/Position
* Qualifications
* Responsibility

The contract manager shall be responsible for the performance of the work. The name
of this person, and an alternate who shall act for the contractor when the contract
manager is absent, shall be designated in writing to the NRC CO. The contract
manager or alternate shall have full authority to act for the contractor on all contract
matters relating to daily operation of this contract. The contract manager or alternate
shall be available from 8:00 a.m. to 4:30p.m., Monday through Friday except Federal
holidays or when the Government facility is closed for administrative reasons.

1.18 Key Personnel Qualification Requirements:

There are three (3) categories of Key Personnel for the purposes of this contract:

Senior Engineer
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Engineer
Contract Manager

When combined, the Key Personnel's cumulative skill set must encompass:

1. Experience doing Probabilistic Risk Assessment (PRA) for commercial nuclear
power plants (NPP):

a. Doing PRA analyses involves the following activities:
i. Identifying system dependencies;

ii. Performing plant and system walk downs;
iii. Reviewing and evaluating plant data, and then estimating

parameters;
iv. Conducting expert elicitation to determine event probabilities for

which data are unavailable;
v. Developing fault trees and event trees; and
vi. Formulating key modeling assumptions for success criteria,

common cause failures, and human actions.
For an individual to qualify as having done PRA analyses, documentation must
be provided that the individual performed these activities. Reviewing PRA
analyses may or may not capture one or more of these elements, depending on
the depth of review.

2. Experience in using commonly-available computing hardware necessary to
execute the relevant computer codes. The cumulative skill set must encompass:

b. MELCOR expertise for nuclear power plant (NPP) applications
c. SAPHIRE understanding for NPP applications
d. NPP accident sequence timing expertise
e. NPP accident analysis expertise
f. Level 2 PRA logic modeling expertise
g. NPP low-power and shutdown operations expertise

The minimum requirements for each of the specific Key Personnel categories are described in
greater detail below.

Senior Engineer

Minimum educational requirements: Master's degree in a recognized engineering or scientific
field from an accredited program of study. Individuals shall also have scientific publications or
other evidence of peer recognition as an authority in his/her field.

Technical experience: in addition to the minimum educational requirement, must possess a
minimum of 10 years of technical experience consisting of an in-depth knowledge and expertise
necessary to perform the work listed in Section 1.5 of the PWS, as well as applied research,
technical analysis, technical support activities, and independent problem solving. Commercial
NPP experience in Probabilistic Risk Assessment (PRA), MELCOR deterministic analysis, and
thermal hydraulic (T-H) or severe accident progressive modeling projects will be given
preference.
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Engineer

Minimum educational requirements: Bachelor's degree in a recognized engineering or scientific
field from an accredited program of study.

Technical experience: in addition to the minimum educational requirement, must possess a
minimum of five (5) years technical experience consisting necessary to perform the work listed
in 1.5 of the PWS. Commercial NPP experience in Probabilistic Risk Assessment (PRA),
MELCOR deterministic analysis, and thermal hydraulic (T-H) or severe accident progressive
modeling projects will be given preference.

Contract Manager

The Contract Manager must meet the minimum requirements of the Senior Engineer set forth
above. In addition, the Contract Manager must have five (5) years of project management
experience. Project management experience shall include experience with directing work
under technical projects and with multiple personnel. Commercial NPP experience in
Probabilistic Risk Assessment (PRA), MELCOR deterministic analysis, and thermal hydraulic
(T-H) or severe accident progressive modeling projects will be given preference.

1.19 General - Contractor Personnel

Contractor Employees

The contractor shall not employ persons for work on this contract if such employee is
considered by the contracting officer to be a potential threat to the health, safety, security,
general well-being or operational mission of the installation and its population.

Contractor personnel shall present a neat appearance and be easily recognized as contractor
employees. Contractor personnel attending meetings, answering phones, and working in other
situations where their status is not obvious are required to identify themselves as such to avoid
creating the impression that they are Government officials.

The contractor shall not employ any person who is an employee of the U.S. Government if
employing that person would create a conflict of interest. Additionally, the contractor shall not
employ any person who is an employee of the NRC, unless such person seeks and receives
approval according to NRC regulations.

1.20 Contractor Travel

Contractor shall be authorized travel expenses consistent with the substantive provisions of the
Federal Travel Regulation (FTR) and the limitation of funds specified in this contract. All travel
requires written Government approval from the CO, unless otherwise delegated to the COR.
The following travel is envisioned:

* 1 site visit to Vogtle Electric Generating Plant, Waynesboro, Georgia; 2 contractor
individuals, onsite for 2 days

* 2 visits to U.S.NRC Headquarters in Rockville, Maryland, for Advisory Committee on
Reactor Safeguards (ACRS) and external peer review support.; 2 contractor individuals
onsite for 3 days during each visit.
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Travel will be reimbursed in accordance with FAR 31.205-46, "Travel costs" and the General
Services Administration's Federal Travel Regulations at:
http://www.gsa.gov/portal/content/104790

1.21 Other Considerations

* The contractor shall identify how it plans to have its proposed Key Technical Personnel
interact on short notice for the frequent informal meetings on technical issues that are to
be held at the 21 Church Street site of NRC Headquarters in Rockville, Maryland, with
one or more NRC senior technical and/or managerial personnel.

* The contractor shall discuss the extent to which the necessary knowledge, experience
and skills remain available within its organization, and demonstrate to the NRC the
technical depth and competence of the organization beyond the personnel to be
assigned to the contract.
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PART 2
STANDARD DEFINITIONS & ACRONYMS

2. DEFINITIONS AND ACRONYMS:

2.1 DEFINITIONS:

ACCEPTABLE QUALITY LEVEL (AQL). The AQL is the maximum percent defective that, for
purposes of sampling inspections can be considered satisfactory.

CONTRACT LINE ITEM NUMBER (CLIN). CLINs are used to identify, organize and track work
requirements throughout the project life cycle. They provide a urnit price or lump sum price for
each contract deliverable or set of deliverables.

CONTRACT SPECIALIST. A person who assists the contracting officer with day-to-day
procurement functions. At the NRC, this person handles preaward, postaward and close-out
activities.

CONTRACTOR. A supplier or vendor awarded a contract to provide specific supplies or service
to the Government. The term used in this contract refers to the prime.

CONTRACTING OFFICER (CO). A person with delegated authority to enter into, administer,
and terminate Government contracts. Note: This is the only individual who can legally bind the
Government.

CONTRACTING OFFICER'S REPRESENTATIVE (COR). An employee of the Government
delegated by the CO to administer the contract. Such appointment shall be in writing (i.e.,
Delegation and Appointment Memorandum) and shall state the scope of authority and
limitations. This individual has authority to provide technical direction to the contractor as long
as that direction is within the scope of the contract, does not constitute a change, and has no
funding implications. This individual does NOT have authority to change the terms and
conditions of the contract.

CUSTOMER COMPLAINT. A means of documenting certain kinds of contract service
problems. A Government program that is explained to every organization that receives service
under this contract, which is used to evaluate contractor's performance.

DEFECTIVE SERVICE. A service output that fails to meet the standard quality of performance
as prescribed in the Performance Work Statement (PWS) vis-a-vis the Performance
Requirements Summary (PRS).

DELIVERABLE. Something required by the Government under the contract to be produced or
achieved by the contractor.

EMERGENCY CORE COOLING SYSTEMS (ECCS). Systems designed to provide adequate
core cooling to the nuclear reactor during accident conditions.
GOVERNMENT PROPERTY. All property owned or leased to the Government or acquired by
the contractor under the terms of the contract where the Government retails title (i.e., contractor-
acquired equipment).
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HUMAN RELIABILITY ANALYSIS (HRA). Human reliability is very important due to the
contributions of humans to the resilience of systems and to possible adverse consequences of
human errors or oversights. Two general classes of methods used in HRA are those based on
probabilistic risk assessment (PRA) and those based on a cognitive theory of control.

KEY PERSONNEL. Contractor personnel expected to play a key role in the performance and
success of the contract. Key personnel are generally evaluated as part of the Source
Evaluation Panel (SEP) proposal review process. Key Personnel are listed in the PWS.

LOT. The total number of services output in a surveillance period, as defined in the PRS.

MACCS2 ACCIDENT CONSEQUENCE ANALYSIS CODE. The computer code used to
calculate dispersion of radioactive material to the environment and the population.

MELCOR. MELCOR is a nuclear engineering computer code that can model the progression of
accidents in nuclear reactors. It was developed at the U.S. Department of Energy's Sandia
National Laboratories for the U.S. Nuclear Regulatory Commission.

NON-PERSONAL SERVICES CONTRACT. A contract under which the personnel rendering
the services are not subject, either by the contract's terms or by the manner of its
administration, to the supervision and control usually prevailing in relationships between the
Government and its employees.

OPERATIONAL MODE. In a nuclear power reactor, an operational mode corresponds to any
one inclusive combination of core reactivity condition, power level, and average reactor coolant
temperature.

For a Boiling Water Reactor (BWR) the modes are:
Mode 1 Power Operations
Mode 2 Startup
Mode 3 Hot Shutdown
Mode 4 Cold Shutdown
Mode 5 Refueling

For a Pressurized Water Reactor (PWR) the modes are:
Mode 1 Power Operation
Mode 2 Startup
Mode 3 Hot Standby
Mode 4 Hot Shutdown
Mode 5 Cold Shutdown
Mode 6 Refueling

PERFORMANCE ASSESSMENT (PA). Those actions taken by the Government to assure
services meet the requirements of the PWS and all other service outputs.

PERFORMANCE ASSESSMENT PERSONNEL. A Government person responsible for
surveillance of contractor performance; typically the COR.

PERFORMANCE REQUIREMENT. The point that divides acceptable and unacceptable
performance. When the method of surveillance is other than random sampling, the
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performance requirement is the number of defectives or maximum percent defective in the lot
before the Government will effect the price computation system in accordance with the PRS and
the applicable Inspection of Services clause.

PERFORMANCE REQUIREMENTS SUMMARY (PRS). Identifies the key service outputs of
the contract that will be evaluated by the Government to assure contract performance standards
are met by the contractor.

PERSONAL SERVICE CONTRACT. Is characterized by the employer-employee relationship it
creates between the Government and the contractor's personnel. The Government is normally
required to obtain its employees by direct hire under competitive appointment or other
procedures required by the civil service laws. Obtaining personal services by contract, rather
than by direct hire, circumvents those laws unless Congress has specifically authorized
acquisition of the services by contract.

PHYSICAL SECURITY. Actions that prevent the loss or damage of Government property.

PROBABILISTIC RISK ASSESSMENT (PRA). Probabilistic Risk Assessment (PRA) is a
systematic and comprehensive methodology to evaluate risks associated with a complex
engineered technological entity (such as an airliner or a nuclear power plant). In a PRA, risk is
characterized by two quantities: (1) the magnitude (severity) of the possible adverse
consequence(s), and (2) the likelihood (probability) of occurrence of each consequence.

QUALITY ASSURANCE. The Government procedures to verify that services being performed
by the contractor are performed according to acceptable standards.

QUALITY ASSURANCE SURVEILLANCE PLAN (QASP). An organized written document
specifying the surveillance methodology to be used by the Governm6ht for surveillance of
contractor performance.

QUALITY CONTROL. All necessary measures taken by the contractor to assure that the
quality of an end product or service shall meet contract requirements.

RANDOM SAMPLE. A sampling method in which each service output in a lot has an equal
chance of being selected.

SAMPLE. A sample consists of one or more service outputs drawn from a lot. The number of
outputs in the sample is the sample rate.

SAMPLE GUIDE. The part of the surveillance plan which contains all the information needed to
perform surveillance of the service outputs by the random sampling method of surveillance.

SAPHIRE. SAPHIRE is a probabilistic risk and reliability assessment software tool. SAPHIRE
stands for Systems Analysis Programs for Hands-on Integrated Reliability Evaluations. It was
developed at the U.S. Department of Energy's Idaho National Laboratory for the U.S. Nuclear
Regulatory Commission.

SECY PAPERS. The primary decision-making tool used by the collegial Commission at the
U.S.NRC.
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SPENT FUEL POOL (SFP). Storage pool for spent fuel from nuclear reactors.

STAFF REQUIREMENTS MEMORANDUM (SRM). After the Commission completes its vote
on a written issues paper (known as SECY Papers) the Office of the Secretary (SECY) records
the decision in a Staff Requirements Memorandum (SRM) and issues a Commission Voting
Record (CVR).

SUBCONTRACTOR. One that enters into a contract with a prime contractor in performance of
the Government contract. However, the Government does not have privity of contract with the
subcontractor and therefore does not directly interact with the subcontractor(s).

WORK BREAKDOWN STRUCTURE (WBS). A work breakdown structure (WBS) is a tool used
to define and group a project's discrete work elements in a manner that organizes and defines
the total work requirement.

A WBS is a diagram illustrating the key or essential contract deliverables and organizes the
team's work into manageable sections. The WBS is also a tree structure which shows a
subdivision of effort required to achieve work (i.e., objective, deliverables or tasks). The WBS is
essentially a map of what is to be produced and what major steps are necessary to achieve
success.

WORK DAY. Hours of Operation. The number of normal hours per day that the contractor will
provide services in accordance with the contract, is 8 hours. (Unless the CO has approved
overtime, the number of hours in a standard workday is eight).

WORK WEEK. Monday through Friday, unless otherwise specified in the contract. (Unless
weekends are authorized by the CO.)

2.2 ACRONYMS:

ACRS Advisory Committee on Reactor Safeguards (NRC)
BWR Boiling Water Reactor
CFR Code of Federal Regulations
CLIN Contract Line Item Number
COR Contracting Officer's Representative
COTS Commercial-Off-the-Shelf
DSS Defense Security Service
FAR Federal Acquisition Regulation
FTR Federal Travel Regulation
LPSD Low-Power and Shutdown
LOE Level of Effort
NPP Nuclear Power Plant
NRCAR U.S. Nuclear Regulatory Commission Acquisition Regulation
NRR Nuclear Reactor Regulation, Office of (U.S.NRC)
OCI Organizational Conflict of Interest
ODC Other Direct Costs
PIPO Phase In/Phase Out
POC Point of Contact
PORV Power Operated Relief Valve
PRA Probabilistic Risk Assessment



Enclosure 1
GS23F0110M

NRC-HQ-60-14-T-0001

PRS Performance Requirements Summary
PWR Pressurized Water Reactor
PWS Performance Work Statement
RCS Reactor Coolant System
RES Nuclear Regulatory Research, Office of (U.S.NRC)
RHR Residual Heat Removal
SSC Structure, System, and Component
QA Quality Assurance
QAP Quality Assurance Program
QASP Quality Assurance Surveillance Plan
QC Quality Control
QCP Quality Control Program
TE Technical Exhibit
U.S.NRC United States Nuclear Regulatory Commission
WBS Work Breakdown Structure
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PART 3

ATTACHMENTITECHNICAL EXHIBIT LISTING

3.1 AT-ACHMENTITECHNICAL EXHIBIT LIST:

3.1.1 Attachment llTechnical Exhibit 1 - Performance Requirements Summary (PRS)

The contractor requirements are summarized into performance objectives that relate directly to
contract essential items. The performance threshold briefly describes the minimum acceptable
levels of service required for each requirement. These thresholds are critical to contract
success.

PRS thresholds for this contract are shown in the table below:

Required Required Final Performance Performance Method of Positive or
Task or Deliverables Standard Threshold Surveillance Negative
Service (As (As Shown in Acceptable Performance
Shown in Section 1.6.4) Quality Level Incentives
Section (AQL) (Based on
1.6.4) AQL)
Task 1: Task 1: The contractor Utilizing reviews Utilizing reviews As discussed in
MELCOR model Revised MELCOR shall comply with of monthly status of monthly status Section 1.6.5 this in
modification for model. the Performance reporting and reporting and Not Applicable.
LPSD Standards draft deliverables draft deliverables
operations. shown in Section (as stated in (as stated in No Government

1.6.2. Section 1.6.1) Section 1.6.1) incentives are being

Task 2: Task 2: The NRC COR The NRC COR applied because
Deterministic Final letter report and Alternate and Alternate this is a research
MELCOR describing COR will COR will contract
analysis for completed analysis. determine if the determine if the

LPSD Service/ Service/
operations. Deliverable is in Deliverable is in

compliance with compliance with

Task 3: Task 3: Section 1.6.2, Section 1.6.2,

Level 2 PRA Complete overall Performance Performance

model documentation of Standards. Standards.

development for work, including
LPSD characterization of
operations, uncertainty.

Task 4: Task 4:
Support Support
Integrated Site discussions,
Risk Modeling briefings, and input

requests associated
with the integrated
site risk model's
use of Level 2
LPSD inputs

Provide a written
summary of the
activities related to
integrated modeling
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3.1.2 Attachment 2/Technical Exhibit 2 - Deliverables Schedule

This technical exhibit lists the reports or documentation that is required as a deliverable to
include the frequency, number of copies, medium/format and who/where it is to be submitted.
Note: All PWS deliverables are included in this exhibit. Key deliverables are identified with an
asterisk (*).

Task Service/Deliverable Due Date # of Copies Medium/Format Submit
To

Task 1 - 0001A: Revised MELCOR model 2 months 2 Contractor shall prepare NRC
MELCOR model calculation notebook capturing after contract the text in Microsoft (MS) COR and
modification for changes made to support low award Word, and use any of the Alternate
low-power and power and shutdown modeling following file types for COR
shutdown (LPSD) 0001 B: Letter report 3 months 2 charts, spreadsheets,
operations documenting shakedown after contract and the like:

analyses of revised model award MS Word;
(*) 0001C: Revised MELCOR 3 months 2 MS PowerPoint;
model after contract MS Excel;

award MS Access, or
Portable Document
Format.

This list is subject to
change if new software
packages come into
common use at NRC or
by our licensees or other
stakeholders that
participate in the
electronic submission
process.

Task 2 - 0002AA: Draft calculation matrix 6 months 2 Contractor shall prepare NRC
Deterministic to support probabilistic modeling after contract the text in Microsoft (MS) COR and
MELCOR analysis award Word, and use any of the Alternate
for low-power and 0002AB: Draft letter report 7 months 2 following file types for COR
shutdown (LPSD) describing completed analyses after contract charts, spreadsheets,
operations that support probabilistic award and the like:

modeling MS Word;
0002AC: Final letter report 1 month after 2 MS PowerPoint;
describing completed analysis receiving MS Excel;
that support probabilistic NRC MS Access, or
modeling comments on Portable Document

0002AB Format.
0002BA: Draft calculation matrix 4 months 2 This list is subject to
to support accident progression after contract change if new software
timing and release categorization award ackanges fonew iof
0002BB: Draft letter report 6 months 2 packages come intocommon use at NRC or
describing completed analyses after contract by our licensees or other
that support accident progression award stakeholders that
timing and release categorization participate in the
(*) 0002BC: Final letter report 1 month after 2 electronic submission
describing completed analysis receiving process.
that support accident progression NRC
timing and release categorization comments on

0002BB
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Task Service/Deliverable Due Date # of Copies MediumlFormat Submit
To

Task 3 - Level 2 0003CA: Complete bridge tree 2 months 2 Contractor shall prepare NRC
PRA model development; provide after contract the text in Microsoft (MS) COR and
development for documentation and logic model award Word, and use any of the Alternate
low-power and 0003CB: Complete plant damage 3 months 2 following file types for COR
shutdown (LPSD) state tree development; provide after contract charts, spreadsheets,
operations documentation and logic model award and the like:

0003CC: Complete plant 4 months 2 MS Word;
damage state binning; provide after contract MS PowerPoint;
documentation award MS Excel;
0003CD: Complete 4 months 2 MS Access, or
representative sequence after contract Portable Document
selection award Format.
0003CE: Complete containment 6 months 2
event tree development; provide after contract This list is subject to
documentation. and logic model award change if new software
0003CF: Complete overall model 9 months 2 packages come into
quantification and development after contract common use at NRC or
of release categories and source award by our licensees or other
terms for offsite consequence stakeholders that
analysts; provide overall logic participate in the
model electronic submission
(*) 0003CG: Complete overall 11 months 2 process.
documentation of work, including after contract
characterization of uncertainty award

Task 4 - Support (*) 0004A: Support discussions, Two weeks As requested Contractor shall prepare NRC
Integrated Site briefings, and input requests following by NRC COR the text in Microsoft (MS) COR and
Risk Modeling associated with the integrated specific and Alternate Word, and use any of the Alternate

site risk model's use of Level 2 technical COR following file types for COR
LPSD inputs direction charts, spreadsheets,
(*) 0004B: Provide a written Last date of 2 and the like:
summary of the activities related contract MS Word;
to integrated modeling period of MS PowerPoint;

performance MS Excel;
MS Access, or
Portable Document
Format.

This list is subject to
change if new software
packages come into
common use at NRC or
by our licensees or other
stakeholders that
participate in the
electronic submission
process.

3.1.3 Attachment 3/Technical Exhibit 3-- Estimated Workload Data

This is a new contract for the Vogtle Units 1 & 2 Low-Power & Shutdown Level 2 PRA Project.
No hours were previously performed under this PWS by category. Consequently, no historical
workload data exists that can be used to provide this information.

3.1.4 Attachment 4/Technical Exhibit 4 - Quality Assurance Surveillance Plan - QASP
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The QASP is shown below in Technical Exhibit 4 and contains the following items:
0 Introduction
* Objective
0 Roles and Responsibilities of Government Officials
* Key Deliverables for Assessment
* Performance Standards for Key Deliverables
* Surveillance Methodology
* Performance Requirements Summary
* Surveillance Documentation
0 Risk Factors

TECHNICAL EXHIBIT 4

.QUALITYASSURANCE;SURVEILL.ANCE PLAN (QASP)

--!: ii " Vogtie Units 1 & 2 uLow-Power & Shutdown Level 2 pRA Project

Introduction:

This performance-based Quality Assurance Surveillance Plan (QASP) sets forth the procedures
and guidance that the U.S. Nuclear Regulatory Commission (NRC) will use in evaluating the
technical performance of the contractor [Insert Contractor Name] in accordance with the terms and
conditions of the contract [Insert Contract Number].

This QASP will be used as a Government document to assist in monitoring contractor activities and
during inspection and acceptance of contract deliverables. The Government reserves the right to
make changes to this QASP during the contract performance. This QASP describes the
mechanism for documenting noteworthy accomplishments or discrepancies for work performed by
the contractor. Information generated from surveillance activities will directly feed into the
performance discussions with the contractor.

Objective:

The purpose of this QASP is to provide quality assurance for the Vogtle Units 1 & 2 Low-Power &
Shutdown Level 2 PRA Project for the NRC. This plan provides a framework and methodology for
the Contracting Officer's Representative (COR) to evaluate the quality of the contractor's
performance. The oversight provided in this QASP will help ensure that required levels of quality are
consistently maintained throughout the Period of Performance of the above numbered contract.
Furthermore, this QASP provides the COR with a proactive and dynamic tool to help avoid and
mitigate unacceptable or deficient contractor performance.

This QASP enhances and provides structure to the Contracting Officer (CO) and the Contracting
Officer's Representative (COR) for their ability to conduct surveillance activities of contractor
performance during the life of this contract. The QASP details how and when NRC will monitor,
evaluate, and document contractor performance with regards to the Performance Work Statement
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(PWS).

The primary goals of this QASP are to:

1. Bring structure and organization to the Government's monitoring and surveillance of
contractor performance under the above contract.

2. Define the role and responsibilities of participating Government officials.

3. Indicate key deliverables that will be assessed against established performance standards.

4. Describe the evaluation methods and processes (i.e., random sampling, etc.) that will be used
by the Government during surveillance activities.

5. Document potential risk factors of concern during contract performance.

6. Guide the Government's surveillance efforts to ensure acceptable performance by the
contractor.

Ill. Roles and Responsibilities of Government Officials:

The following list contains the names/positions of responsible officials for the contractor and the
NRC.

" To-Be-Determined
Responsible Contractor Personnel

" To-Be-Determined
NRC Contracting Officer (CO)

* To-Be-Determined
NRC Contracting Specialist (CS)

" To-Be-Determined
NRC Contracting Officer's Representative (COR)

This QASP serves as a guide to be used by NRC personnel in the conduct of surveillance activities
of the contractor during the performance of contract no. rinsert contract number!. The COR is
responsible for managing the contract and may be called upon to review technical documents and
products generated by the contractor. NRC contract managers (i.e., CO and CS) will also review
contract specific documents such as invoices, monthly status reports, and work plans (as applicable).
The COR and CO will utilize the QASP as a tool to evaluate if the contractor-provided service meets
the performance standards in the contract and will be the basis for determining incentives and/or
disincentives for the contractor.

The Contracting Officer's Representative (COR) will be responsible for monitoring, assessing,
recording, and reporting on the technical performance of the contractor on a day-to-day basis.
The Contracting Officer (CO), or his/her representative, will have overall responsibility for
overseeing the contractor's performance. The CO will also be responsible for the day-to-day
monitorinq of the contractor's performance in the area of contract compliance, contract



Enclosure 1
GS23FO110M

NRC-HQ-60-14-T-0001

administration, cost control; reviewing the COR assessment of the contractor's performance; and
resolving all differences between the Government and the contractor. The CO may call upon the
technical expertise of other Government officials as required.

IV. Key Deliverables for Assessment:

At a minimum, the following key deliverables will be evaluated by the QASP

1. Draft reports
2. Final reports
3. Cost control
4. Timeliness of contract deliverables
5. The following contract key deliverables:

a. Task 1: Revised MELCOR model.
b. Task 2: Final letter report describing completed analysis.
c. Task 3: Complete overall documentation of work, including characterization of uncertainty.
d. Task 4:

" Support discussions, briefings, and input requests associated with the integrated
site risk model's use of Level 2 LPSD inputs

* Provide a written summary of the activities related to integrated modeling

Performance Standards for Key Deliverables:

The contractor's performance shall be evaluated by assessing the key deliverables as described in
Section 1.6.2, Performance Standards. The COR and Alternate COR will determine if the
Service/Deliverable is in compliance with Section 1.6.2.

Surveillance Methodology:

NRC will utilize the following quality assurance surveillance.

1. Periodic Monitoring

This surveillance method consists of monthly, semi-annually, annual and/or random surveillance of
deliverables and contract specific reports generated by the contractor.

2. Process of Quality Assurance Assessment

A determination of the contractor's overall performance will be on an annual basis. NRC will provide
annual customer feedback to the contractor by summarizing the past annual surveillance activities
under the Contractor Performance Assessment Reporting System (CPARS) created by the
Department of the Navy. In addition, NRC will provide immediate and annual performance customer
feedback from personnel involved in the utilization or management of the contract. As soon as a
discrepancy is identified with a deliverable associated with this contract, the CO or COR will notify the
contractor.

Performance Requirements Summary:

The contract Performance Requirements Summary (PRS) presents the tasks under surveillance;
presents the key deliverables to be monitored; qives the surveillance methodoloqv for each task,
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provides the acceptable performance rating for each task; gives the frequency of each deliverable
being monitored; and describes the type of monitoring to be performed by the COR. See Section
3.1.1 Attachment 1/Technical Exhibit 1 - Performance Requirements Summary (PRS).

Surveillance Documentation:

The following document will be used by the Government in the conduct of contractor surveillance:

A checklist will be used by the COR when monitoring the contractor's performance for the contract.
The checklist and official correspondence will be used to document findings for the past year's
surveillance activities regarding the contractor's performance under the contract and will form the
basis for its annual CPARS evaluation.

Risk Factors:

Risk Factors may include, but are not limited to:
* Experience and resources of the contractor.
* Changes in laws or regulations affecting the contract.
" Potential for labor strikes or other work stoppages.
" Contractor security clearances.
" Government approvals required before contractor can proceed.
* Logistics concerning Government-furnished property required under the contract.
* Implications of Government Continuing Resolution (CR) on contract performance.

This is a research contract. Research involves risk which can be either positive or negative.
" Positive risks are called opportunities.

o For example a contractor may provide a deliverable ahead of schedule and at lower cost,
which will enable the U.S.NRC to reallocate the remaining funds to other tasks when directed
by the COR and Alternate COR after approval by the CO.

* Negative risks are called threats.
o For example a contractor may encounter problems. To address this issue Section 2052.211-

71 (Technical progress report) of the Federal Acquisition Regulation (FAR) states that the

contractor shall comply with the following statement:
"(b) Any problems or delays encountered or anticipated and recommendations for
resolution. If the recommended resolution involves a contract modification, e.g.,
change in work requirements, level of effort (cost) or schedule delay, the contractor
shall submit a separate letter to the contracting officer identifying the required change
and estimated cost impact;"

FAR 2052.211-71 - Technical progress report is identical to 48 CFR 2052.211-71 - Technical
progress report.
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BILLING INSTRUCTIONS FOR
TIME-AND-MATERIALSILABOR-HOUR TYPE CONTRACTS (MAY 2013)

General: During performance and through final payment of this contract, the contractor is
responsible for the accuracy and completeness of data within the Central Contractor
Registration (CCR) database and for any liability resulting from the Government's reliance on
inaccurate or incomplete CCR data.

The contractor shall prepare invoices/vouchers for reimbursement of costs in the manner and
format described herein. FAILURE TO SUBMIT INVOICESNOUCHERS IN ACCORDANCE
WITH THESE INSTRUCTIONS WILL RESULT IN REJECTION OF THE INVOICE/VOUCHER
AS IMPROPER.

Standard Forms: Claims shall be submitted on the payee's letterhead, invoice/voucher, or on
the Government's Standard Form 1034, "Public Voucher for Purchases and Services Other than
Personal," and Standard Form 1035, "Public Voucher for Purchases Other than Personal--
Continuation Sheet."

Electronic Invoice/Voucher Submissions: The preferred method of submitting
vouchers/invoices is electronically to the U.S. Nuclear Regulatory Commission, via email to:
NRCPayments(dnrc.qov.

Hard-Copy InvoicelVoucher Submissions: If you submit a hard-copy of the invoice/voucher,
a signed original and supporting documentation shall be submitted to the following address:

NRC Payments
U.S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Mailstop 03-E17A
Rockville, MD 20852-2738

Purchase of Capital Property: ($50,000 or more with life of one year or longer)

Contractors must report to the Contracting Officer, electronically, any capital property acquired
with contract funds having an initial cost of $50,000 or more, in accordance with procedures set
forth in NRC Management Directive (MD) 13.1, IV, C - "Reporting Requirements" (revised
2/16/2011).

Agency Payment Office: Payment will continue to be made by the office designated in the
contract in Block 12 of the Standard Form 26, or Block 25 of the Standard Form 33, whichever
is applicable.

Frequency: The contractor shall submit claims for reimbursement once each month, unless
otherwise authorized by the Contracting Officer.

Format: InvoicesNouchers shall be submitted in the format depicted on the attached sample
form entitled "Invoice/voucher for Purchases and Services Other Than Personal". Alternate
formats are permissible only if they address all requirements of the Billing Instructions. The

1
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BILLING INSTRUCTIONS FOR
TIME-AND-MATERIALSILABOR-HOUR TYPE CONTRACTS (MAY 2013)

instructions for preparation and itemization of the invoice/voucher are included with the sample
form.

Task Order Contracts: The contractor must submit a separate invoice/voucher for each
individual task order with detailed cost information. This includes all applicable cost elements
and other items discussed in paragraphs (a) through (q) of the attached instructions. In
addition, the invoice/voucher must specify the contract number, and the NRC-assigned
task/delivery order number.

Billing of Costs after Expiration of Contract: If costs are incurred during the contract period
and claimed after the contract has expired, you must cite the period during which these costs
were incurred. To be considered a proper expiration invoice/voucher, the contractor shall
clearly mark it "EXPIRATION INVOICE" or "EXPIRATION VOUCHER".

Final invoices/vouchers shall be marked "FINAL INVOICE" or "FINAL VOUCHER".

Currency: InvoicesNouchers must be expressed in U.S. Dollars.

Supersession: These instructions supersede previous Billing Instructions for Time-and-
Materials/Labor-Hour Type Contracts (July 2011).

INVOICENOUCHER FOR PURCHASES AND SERVICES OTHER THAN PERSONAL

(SAMPLE FORMAT - COVER SHEET)

1. Official Agency Billing Office

NRC Payments
U.S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Mailstop 03-E17A
Rockville, MD 20852-2738

2. Invoice/Voucher Information

a. Payee's DUNS Number or DUNS+4. The Payee shall include the Payee's Data Universal
Number (DUNS) or DUNS+4 number that identifies the Payee's name and address. The
DUNS+4 number is the DUNS number plus a 4-character suffix that may be assigned at the
discretion of the Payee to identify alternative Electronic Funds Transfer (EFT) accounts for the
same parent concern.

b. Payee's Name and Address. Show the name of the Payee as it appears in the contract and
its correct address. If the Payee assigns the proceeds of this contract as provided for in the
assignment of claims terms of this contract, the Payee shall require as a condition of any such

2
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BILLING INSTRUCTIONS FOR
TIME-AND-MATERIALS/LABOR-HOUR TYPE CONTRACTS (MAY 2013)

assignment, that the assignee shall register separately in the Central Contractor Registration
(CCR) database at http://www.ccr.gov and shall be paid by EFT in accordance with the terms of
this contract. See Federal Acquisition Regulation (FAR) 52.232-33(g) Payment by Electronic
Funds Transfer - Central Contractor Registration (October 2003).

c. Taxpayer Identification Number. The Payee shall include the Payee's taxpayer identification
number (TIN) used by the Internal Revenue Service (IRS) in the administration of tax laws.
(See IRS Web site:
http://www.irs.gov/Businesses/Sma11-Businesses-&-Self-Emploved/Emplover-ID-Numbers-
(EINss)).

d. Contract Number. Insert the NRC contract number (including Enterprise-wide Contract
(EWC)), GSA Federal Supply Schedule (FSS), Governmentwide Agency Contract (GWAC)
number, or Multiple Agency Contract (MAC) number, as applicable.

e. Task Order Number. Insert the task/delivery order number (If Applicable). Do not include
more than one task order per invoice or the invoice may be rejected as improper.

f. InvoiceNoucher. The appropriate sequential number of the invoice/voucher, beginning with
001 should be designated. Contractors may also include an individual internal accounting
number, if desired, in addition to the 3-digit sequential number.

g. Date of InvoiceNoucher. Insert the date the invoice/voucher is prepared.

h. Billing period. Insert the beginning and ending dates (day, month, year) of the period during
which costs were incurred and for which reimbursement is requested.

i. Labor Hours Expended. Provide a general summary description of the services performed
and associated labor hours utilized during the invoice period. Specify the Contract Line Item
Number (CLIN) or SubCLIN, as applicable, and information pertaining to the contract's labor
categories/positions, and corresponding authorized hours.

j. Property. For contractor acquired property, list each item with an initial acquisition cost of
$50,000 or more and provide: (1) an item description, (2) manufacturer, (3) model number,
(4) serial number, (5) acquisition cost, (6) date of purchase, and (7) a copy of the purchasing
document.

k. Shipping. Insert weight and zone of shipment, if shipped by parcel post.

I. Charges for freight or express shipments. Attach prepaid bill if shipped by freight or express.

m. Instructions. Include instructions to consignee to notify the Contracting Officer of receipt of
shipment.

n. For Indefinite Delivery contracts, the final invoice/voucher shall be marked "FINAL INVOICE"
or "FINAL VOUCHER".

3
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BILLING INSTRUCTIONS FOR
TIME-AND-MATERIALS/LABOR-HOUR TYPE CONTRACTS (MAY 2013)

o. Direct Costs. Insert the amount billed for the following cost elements, adjustments,
suspensions, and total amounts, for both the current billing period and for the cumulative period
(from contract inception to end date of this billing period).

(1) Direct (Burdened) Labor. This consists of salaries and wages paid (or accrued)
for direct performance of the contract itemized, including a burden (or load) for indirect
costs (i.e., fringe, overhead, General and Administrative, as applicable), and profit
component, as follows:

Labor Hours Burdened Cumulative
Category Billed Hourly Rate Total Hours Billed

(2) Contractor-acquired property ($50,000 or more). List each item costing $50,000
or more and having a life expectancy of more than one year. List only those items of
equipment for which reimbursement is requested. For each such item, list the following
(as applicable): (a) an item description, (b) manufacturer, (c) model number, (d) serial
number, (e) acquisition cost, (f) date of purchase, and (g) a copy of the purchasing
document.

(3) Contractor-acquired property (under $50,000), Materials, and Supplies. These
are equipment other than that described in (2) above, plus consumable materials and
supplies. List by category. List items valued at $1,000 or more separately. Provide the
item number for each piece of equipment valued at $1,000 or more.

(4) Materials Handling Fee. Indirect costs allocated to direct materials in accordance
the contractor's usual accounting procedures.

(5) Consultant Fee. The supporting information must include the name, hourly or
daily rate of the consultant, and reference the NRC approval (if not specifically approved
in the original contract).

(6) Travel. Total costs associated with each trip must be shown in the following
format:

Start Date Destination Costs
From To From To $

(Must include separate detailed costs for airfare, per diem, and other transportation
expenses. All costs must be adequately supported by copies of receipts or other
documentation.)

(7) Subcontracts. Include separate detailed breakdown of all costs paid to approved
subcontractors during the billing period.

4
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BILLING INSTRUCTIONS FOR
TIME-AND-MATERIALSILABOR-HOUR TYPE CONTRACTS (MAY 2013)

p. Total Amount Billed. Insert columns for total amounts for the current and cumulative periods.

q. Adiustments. Insert columns for any adjustments, including outstanding suspensions for
unsupported or unauthorized hours or costs, for the current and cumulative periods.

r. Grand Totals.

5
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BILLING INSTRUCTIONS FOR
TIME-AND-MATERIALSILABOR-HOUR TYPE CONTRACTS (MAY 2013)

3. Sample InvoiceNoucher Information

Sample InvoiceNoucher Information (Supporting Documentation must be attached)

This invoice/voucher represents reimbursable costs for the billing period from through.____

Amount Billed
Current Period Cumulative

(a) Direct Costs

(1)
(2)
(3)

(4)
(5)
(6)
(7)

Direct burdened labor
Government property ($50,000 or more)
Government property, Materials, and
Supplies (under $50,000 per item)
Materials Handling Fee
Consultants Fee
Travel
Subcontracts

Total Direct Costs:

$$

$.
$
$
$
$

$.

$.

$.

$.

$$

$
$
$
$
$

$.

$

$

$

(b)

(c)

(d)

Total Amount Billed

Adjustments (+1-)

Grand Total

(The invoice/voucher format provided above must include information similar to that included
below in the following to ensure accuracy and completeness.)

SAMPLE SUPPORTING INFORMATION

The budget information provided below is for format purposes only and is illustrative.

Cost Elements:

1) Direct Burdened Labor - $4,800

Labor Hours Burdened Cumulative
Category Billed Rate Total Hours Billed
Senior Engineer I 100 $28.00 $2,800 975
Engineer 50 $20.00 $1,000 465
Computer Analyst 100 $10.00 $1,000 320

$4,800 1,760 hrs.

6
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BILLING INSTRUCTIONS FOR
TIME-AND-MATERIALSILABOR-HOUR TYPE CONTRACTS (MAY 2013)

Burdened labor rates must come directly from the contract.
2) Government-furnished and contractor-acquired property ($50,000 or more) - $60,000

Prototype Spectrometer - item number 1000-01 = $60,000

3) Government-furnished and contractor-acquired property (under $50,000), Materials, and
Supplies - $2,000

10 Radon tubes @ $110.00 = $1,100
6 Pairs Electrostatic gloves @ $150.00 = $ 900

$2,000
4) Materials Handling Fee - $40

(2% of $2,000 in item #3)

5) Consultants' Fee - $100

Dr. Carney- 1 hour fully-burdened @ $100 = $100

6) Travel- $2,640

(i) Airfare: (2 Roundtrip trips for I person @ $300 per r/t ticket)

Start Date End Date Days From To Cost
4/1/2011 4/7/2011 7 Philadelphia, PA Wash, D.C. $300
7/1/2011 7/8/2011 8 Philadelphia, PA Wash, D.C. $300

(ii) Per Diem: $136/day x 15 days = $2,040

7) Subcontractinq - $30,000

Company A = $10,000
Company B = $20,000

$30,000

(EX: Subcontracts for Companies A & B were consented to by the Contracting Officer
by letter dated 6/15/2011.)

Total Amount Billed $99,580
Adjustments (+/-) 0
Grand Total $99,580

4. Definitions

Material handlinq costs. When included as part of material costs, material handling costs shall
include only costs clearly excluded from the labor-hour rate. Material handling costs may
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BILLING INSTRUCTIONS FOR
TIME-AND-MATERIALS/LABOR-HOUR TYPE CONTRACTS (MAY 2013)

include all appropriate indirect costs allocated to direct materials in accordance with the
contractor's usual accounting procedures.
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