WORK FOR OTHERS AGREEMENT NO. WFO-13-002

(RESEARCH AND DEVELOPMENT ON GRAPHITE DESTRUCTION FOR THE PEBBLE
BED FUEL ELEMENTS)

BETWEEN
SAVANNAH RIVER NUCLEAR SOLUTIONS, LLC (SRNS)

OPERATING UNDER PRIME CONTRACT NO. DE-AC09-08SR22470 FOR THE
U.S. DEPARTMENT OF ENERGY

AND
FORSCHUNGSZENTRUM JULICH GmbH
The obligations of the above-identified DOE Contractor shall apply to any successor in interest to

said Contractor continuing the operation of the DOE facility involved in this Work for Others
Agreement.
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GENERAL TERMS AND CONDITIONS
Article . PARTIES TO THE AGREEMENT

The U.S. Department of Energy Contractor, Savannah River Nuclear Solutions, LLC, hereinafter
referred to as the "Contractor," has been requested by Forschungszentrum Julich GmbH,
hereinafter referred to as the "Sponsor,” to perform the work set forth in the Statement of Work,
attached hereto as Appendix A. It is understood by the Parties that, except for the intellectual
property provisions of this Agreement, the Contractor is obligated to comply with the terms and
conditions of its M&O contract with the United States Government (hereinafter called the
"Government") represented by the United States Department of Energy (hereinafter called the
"Department" or "DOE") when providing goods, services, products, processes, materials, or
information to the Sponsor under this Agreement.

Article I. TERM OF THE AGREEMENT

The Contractor estimated period of performance for completion of the Statement of Work is
twelve (12) months. The term of this Agreement shall be effective as of the date on which it is
signed by the last of the Parties hereto.

Article III. COSTS -

A, or’s estimated cost for the work to be performed under this Agreement is
The details of these costs are provided in Appendix B. and the payment
$

chedule 1s provided in Appendix C.

A DOE Administrative Cost the costs) o(_is included i estimated
cost for this Agreement as well as DOE personnel travel costs o ssociated

with the acceptance of this work,

B. The Contractor has no obligation to continue or complete performance of the work at a
cost in excess of its estimated cost, including any subsequent amendment.

C. The Contractor agrees to provide at least 30 days' notice to the Sponsor if the actual
cost to complete performance will exceed its estimated cost.
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Article V. FUNDING AND PAYMENT

The Sponsor shall provide sufficient funds in advance to reimburse the Contractor for costs to be
incurred in performance of the work described in this Agreement, and the Contractor shall have
no obligation to perform in the absence of adequate advance fi f the estimated period of
performance exceeds 90 days or the estimated cost exceedsﬁhe Sponsor may, with the
Contractor's approval, advance funds incrementally. In such a case, the Contractor will initially
invoice the Sponsor in an amount sufficient to permit the work to proceed for 90 days and
thereafter invoice the Sponsor monthly so as to maintain approximately a 90-day period that is
funded in advance, Payment shall be made directly to the Contractor. Upon termination or
completion, any excess funds shall be refunded by the Contractor to the Sponsor. The Sponsor

agrees to make payments so as to reach the Contractor in accordance with the following schedule
upon signing of both parties:

¢ United States Dollars (USD-See Appendix C. Payment Schedule)

Article V. SOURCE OF FUNDS

The Sponsor hereby warrants and represents that, if the funding it brings to this Agreement has
been secured through other agreements, such other agreements do not have any terms and
conditions (including intellectual property terms and conditions) that conflict with the terms of
this Agreement.

Article VI. PROPERTY

»

Unless the Parties otherwise agree in writing, all equipment produced or acquired with funds
provided by the Sponsor shall be disposed of at the Sponsor's expense.

Article VII. (RESERVED)
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Article VIII. LEGAL NOTICE

The parties agree that the following legal notice shall be affixed to each report furnished to the
Sponsor under this Agreement and to any report resulting from this Agreement which may be
distributed by the Sponsor:

"DISCLAIMER NOTICE

This report was prepared by Savannah River Nuclear Solutions, LLC (SRNS) under contract with
the U.S. Department of Energy (DOE), as an account of work sponsored by Forschungszentrum
Julich GmbH. Neither SRNS, DOE, the U.S. Government, or any person acting on their behalf
makes any warranty, express or implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark, manufacturer,
or otherwise does not necessarily constitute or imply its endorsement, recommendation, or
favoring by SRNS, DOE, or the U.S. Government. The views and opinions of authors expressed
herein do not necessarily state or reflect those of SRNS, DOE or the U.S. Government."

Article IX. DISCLAIMER

THE GOVERNMENT AND THE CONTRACTOR MAKE NO EXPRESS OR IMPLIED
WARRANTY AS TO THE CONDITIONS OF THE RESEARCH OR ANY INTELLECTUAL
PROPERTY, GENERATED INFORMATION, OR PRODUCT MADE OR DEVELOPED
UNDER THIS WORK FOR OTHERS AGREEMENT, OR THE OWNERSHIP,
MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE OF THE
RESEARCH OR RESULTING PRODUCT, THAT THE GOODS, SERVICES, MATERIALS,
PRODUCTS, PROCESSES, INFORMATION, OR DATA TO BE FURNISHED HEREUNDER
WILL ACCOMPLISH INTENDED RESULTS OR ARE SAFE FOR ANY PURPOSE
INCLUDING THE INTENDED PURPOSE, OR THAT ANY OF THE ABOVE WILL NOT
INTERFERE WITH PRIVATELY OWNED RIGHTS OF OTHERS NEITHER THE
GOVERNMENT NOR THE CONTRACTOR SHALL BE LIABLE FOR SPECIAL,
CONSEQUENTIAL, OR INCIDENTAL DAMAGES ATTRIBUTED TO SUCH RESEARCH
OR RESULTING PRODUCT, INTELLECTUAL PROPERTY, GENERATED
INFORMATION, OR PRODUCT MADE OR DELIVERED UNDER THIS WORK FOR
OTHERS AGREEMENT.
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Article X. GENERAL INDEMNITY

The Sponsor agrees to indemnify and hold harmless the Government, the Department, the
Contractor, and persons acting on their behalf from all liability, including costs and expenses
incurred, to any person, including the Sponsor, for injury to or death of persons or other living
things or injury to or destruction of property arising out of the performance of the Agreement by
the Government, the Department, the Contractor, or persons acting on their behalf, or arising out
of the use of the services performed, materials supplied, or information given hereunder by any
person including the Sponsor, and not directly resulting from the fault or negligence of the
Government, the Department, the Contractor, or persons acting on their behalf,

Article XI. PRODUCT LIABILITY INDEMNITY

Except for any liability resulting from any negligent acts or omissions of the Government or the
Contractor, the Sponsor agrees to indemnify the Government and the Contractor for all damages,
costs, and expenses, including attorney's fees, arising from personal injury or property damage
oceurring as a result of the making, using, or selling of a product, process, or service by or on
behalf of the Sponsor, its assignees, or licensees, which was derived from the work performed
under this Work for Others Agreement. In respect to this Article, neither the Government nor the
Contractor shall be considered assignees or licensees of the Sponsor, as a result of reserved
Government and Contractor rights. The indemnity set forth in this paragraph shall apply only if
the Sponsor shall have been informed as soon and as completely as practical by the Contractor
and/or the Government of the action alleging such claim and shall have been given an
opportunity, to the maximum extent afforded by applicable laws, rules, or regulations, to
participate in and control its defense, and the Contractor and/or Government shall have provided
all reasonably available information and reasonable assistance requested by the Sponsor. No
settlement for which the Sponsor would be responsible shall be made without the Sponsor's
consent unless required by final decree of a court of competent jurisdiction.

Articte XII, INTELLECTUAL PROPERTY INDEMNITY - LIMITED

The Sponsor shall indemnify the Government and the Contractor and their officers, agents and
employees against liability, including costs, for infringement of any United States patent,
copyright, or other intellectual property arising out of any acts required or directed by the
Sponsor to be performed under this Agreement to the extent such acts are not already performed
at the facility. Such indemnity shall not apply to a claimed infringement that is settled without
the consent of the Sponsor unless required by a court of competent jurisdiction.
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Article XIII. NOTICE AND ASSISTANCE REGARDING PATENT AND
COPYRIGHT INFRINGEMENT

The Sponsor shall report to the Department and the Contractor, promptly and in reasonable
written detail, each claim of patent or copyright infringement based on the performance of this
Agreement of which the Sponsor has knowledge. The Sponsor shall furnish to the Department
and the Contractor, when requested by the Department or the Contractor, all evidence and
information in the possession of the Sponsor pertaining to such claim.

Article XIV. PATENT RIGHTS - USE OF FACILITIES (CLASS WAIVER) (SPONSOR
RIGHTS)

1. Definitions

A. "Subject Invention" means any invention or discovery of the Contractor, or, to the
extent the Sponsor is performing any work under this Agreement, of the Sponsor,
conceived in the course of or under this Agreement, or, in the case of an invention
previously conceived by the Sponsor, first actually reduced to practice in the
course of or under this Agreement. "Subject Invention" includes any art, method,
process, machine, manufacture, design or composition of matter, or any new and
useful improvement thereof, or any variety of plant, whether patented under the
Patent Laws of the United States of America or any foreign country, or
unpatented.

B. “Patent Counsel" means the DOE Patent Counsel assisting the procuring activity
which has the administrative responsibility for the facility where the work under
this Agreement is to be performed.

2. Rights of the Sponsor; election to retain rights

Subject to the provisions of paragraph 3.B. with respect to any Subject Invention reported
and elected in accordance with paragraph 4. of this article, the Sponsor may elect to
abtain the entire right, title, and interest throughout the world to each Subject Invention
and any patent application filed in any country on a Subject Invention and in any resulting
patent secured by the Sponsor. Where appropriate, the filing of patent applications by the
Sponsor is subject to DOE and other Government security regulations and requirements.

3. Rights of Contractor and Government

A. Assignment to Either the Contractor or the Government

The Sponsor agrees to assign to either the Contractor or the Government, as
requested by the Contractor, the entire right, title, and interest in any country to
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each Subject Invention of the Sponsor and to each Subject Invention of the
Contractor, where the Sponsor;

(D
@)

does not elect pursuant to this article to retain such rights; or

elects to obtain title to a Subject Invention pursuant to paragraph 2. but
fails to have a patent application filed in that country on the Subject
Invention or decides not to continue prosecution or not to pay any
maintenance fees covering the invention.

B. Tehns and Conditions of Waived Rights

(h

2

©))

(4)

(5)
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To preserve the Contractor's and the Government's residual rights to
Subject Invention, and in patent applications and patents on Subject
Inventions, the Sponsor shall take all actions in reporting, electing, filing
on, prosecuting, and maintaining invention rights promptly, but in any
event, in sufficient time to satisfy domestic and foreign statutory and
regulatory time requirements, or , if the Sponsor decides not to take
appropriate steps to protect the invention rights, it shall notify the
Contractor in sufficient time to permit either the Contractor or the
Government to file, prosecute, and maintain patent applications and any
resulting patents prior to the end of such domestic or foreign statutory or
regulatory time requirements.

The Sponsor shall convey or ensure the conveyance of any executed
instruments necessary to vest in either the Contractor or the Government
the rights set forth in this article.

With respect to any Subject lnvention in which the Sponsor obtains title, the
Sponsor hereby grants to the Government a non-exclusive, nontransferable,
irrevocable, paid-up license to practice or have practiced by or on behalf of the
United States the Subject Invention throughout the world.

The Sponsor shall provide the Government a copy of any patent
application filed on a Subject Invention within 6 months after such
application is filed, including its serial number and filing date.

Preference for U.S. Industry. Notwithstanding any other provision of this
article, the Sponsor agrees that neither it nor any assignee will grant to any
person the exciusive right to use or sell any Subject Invention in the
United States unless such person agrees that any products embodying the
Subject Invention or produced through the use of the Subject Invention
will be manufactured substantially in the United States. However, in
individual cases, the requirement for such an agreement may be waived by
DOE upon a showing by the Sponsor or its assignee that reasonable but
unsuccessful efforts have been made to grant licenses on similar terms to
potential licensees that would be likely to manufacture substantially in the
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United States or that under the circumstances domestic manufacture is not
commercially feasible,

(6)  The Sponsor agrees to refund any amounts received as royalty charges on
any Subject Invention in procurement by or on behalf of the Government
and to provide for that refund in any instrument transferring rights to any
party in the invention.

(7)  The Sponsor agrees to include, within the specification of any United
States patent applications and any patent issuing thereon covering a
Subject Invention, the following statement. "The Government has rights
in this invention pursuant to M&O Contract DE-AC09-08SR22470 and
Work for Others Agreement No, WFO-13-002",

4, Invention Identification, Disclosures, and Reports

A,

The Sponsor shall furnish the Patent Counsel a written report containing full and
complete technical information concerning each Subject Invention it makes within
6 months after conception or first actual reduction to practice, whichever occurs
first, in the course of or under this Agreement, but in any event prior to any on
sale, public use, or public disclosure of such invention known to the Sponsor. The
report shall identify the contract and inventor and shall be sufficiently complete in
technical detail and appropriately illustrated by sketch or diagram to convey to
one skilled in the art to which the invention pertains a clear understanding to the
extent known at the time of disclosure, of the nature, purpose, operation, and to
the extent known, the physical, chemical, biological, or electrical characteristics
of the invention. The report should also include any election of invention rights
under this article. When an invention is reported under this paragraph 4.A, it shall
be presumed to have been made in the manner specified in Section (a)(1) and (2)
of 42 USC 5908.

The Contractor shall report Subject Inventions it makes in accordance with the
procedures set forth in contract DE-AC09-08SR22470. In addition, the
Contractor shall disclose to the Sponsor at the same time as disclosure to the
Department any Subject Inventions made by the Contractor under this Agreement
and.the Sponsor shall notify the Department within 6 months of receipt of such
disclosure by the Sponsor of any election of patent rights under this article.

Requests for extension of time for election under subparagraphs A and B may be
granted by Patent Counsel for good cause shown in writing.

5. Limitation of Rights

Nothing contained in this patent rights article shall be deemed to give the Government
any rights with respect to any invention other than a Subject Invention except as set forth
in the Facilities License of paragraph 6.

WF0-13-002
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6. Facilities License-

In addition to the rights of the Parties with respect to inventions or discoveries conceived
or fitst actually reduced to practice in the course of or under this Agreement, the Sponsor
agrees to and does hereby grant to the Government an irrevocable, non-exclusive, paid-up
license in and to any inventions or discoveries regardless of when conceived or first
actually reduced to practice or acquired by the Sponsor, which at any time, through
completion of this Agreement, are owned or controlled by the Sponsor and are
incorporated in the facility as a result of this Agreement to such an extent that the facility
is not restored to the condition existing prior to the Agreement (1) to practice or to have
practiced by or for the Government at the facility, and (2) to transfer such license with the
transfer of the facility. The acceptance or exercise by the Government of the aforesaid
rights and license shall not prevent the Government at any time from contesting the
enforceability, validity, or scope of, or title to, any rights or patents herein licensed.

7. Early Termination of Agreement

The terms and conditions of this article shall survive the Agreement, in the event that the
Agreement is terminated before completion of the Statement of Work.

Article XV. RIGHTS IN TECHNICAL DATA - USE OF FACILITY

1. The following definitions shall be used.

A. “Generated Information” means information produced in the performance of this
Agreement,
B. "Proptietary Information" means information which is developed at private

expense, is marked as Proprietary Information, and embodies (1) trade secrets or
(2) commercial or financial information which is privileged or confidential under
the Freedom of Information Act (5 USC 552 (b)(4).

C. "Unlimited Rights" means the right to use, disclose, reproduce, prepare derivative
works, distribute copies to the public, and perform publicly and display publicty,
in any manner and for any purpose, and to have or permit others to do so.

2, The Sponsor agrees to furnish to the Contractor or leave at the facility that information, if
any, which is (1) essential to the performance of work by the Contractor personnel or (2)
necessary for the health and safety of such personnel in the performance of the work.

Any information furnished to the Contractor shall be deemed to have been delivered with
Unlimited Rights unless marked as Proprietary Information. The Sponsor agrees that it
has the sole responsibility for appropriately identifying and marking all documents
containing Proprietary Information, whether such documents are furnished by the Sponsor
or produced under this Agreement and made available to the Sponsor for review,
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3 The Sponsor may designate as Proprietary Information any Generated Information where
such data would embody trade secrets or would comprise commercial or financial
information that is privileged or confidential if it were obtained from the Sponsor., Such
Proprietary Information will, to the extent permitted by law, be maintained in confidence
and disclosed or used by the Contractor (under suitable protective conditions) only for the
purpose of carrying out the Contractor's responsibilities under this Agreement. Upon
completion of activities under this Agreement, such Proprietary Information will be
disposed of as required by the Sponsor. Before the Contractor releases data associated
with this Agreement to anyone, the Sponsor will be afforded the opportunity to review
that data to ascertain whether it is Proprietary Information and to mark it as such.

4, The Government and Contractor agree not to disclose properly marked Proprietary
Information to anyone other than the Sponsor without written approval of the Sponsor,
except to Government employees who are subject to the statutory provisions against
disclosure of confidential information set forth in the Trade Secrets Act (18 USC 1905).
The Government and Contractor shall have the right, at reasonable times up to 3 years
after the termination or completion of the Agreement, to inspect any information
designated as Proprietary Information by the Sponsor, for the purpose of verifying that
such information has been properly identified as Proprietary Information.

3. The Sponsor is solely responsible for the removal of all of its Proprietary Information
from the facility by or before termination of this Agreement. The Government and
Contractor shall have Unlimited Rights in any Proprietary Information which is
incorporated into the facility or equipment under this Agreement to such extent that the
facility or equipment is not restored to the condition existing prior to such incorporation.

6. The Sponsor agrees that the Contractor will provide to the Department a nonproprietary
description of the work performed under this Agreement.

7. The Government shall have Unlimited Rights in all Generated Information produced or
information provided by the Parties under this Agreement, except for information which
is disclosed in a Subject Invention disclosure being considered for patent protection, or
which is marked as being Proprietary Information.

8. Copyrights.  The Sponsor may assert copyright in any of its Generated Information, and
may also require the Contractor, at the Sponsor's expense, to register copyright and assign
copyright in any Generated Information produced by the Contractor which the Sponsor
wishes to copyright. Subject to the other provisions of this article, and to the extent that
copyright is asserted, the Government reserves for itself a royalty-free, world-wide,
irrevocable, non-exclusive license for Government purposes to publish, distribute,
translate, duplicate, exhibit, prepare derivative works, and perform any such data assigned
to the Sponsor.

9. The terms and conditions of this article shall survive the Agreement, in the event that the
Agreement is terminated before completion of the Statement of Work.
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Article XVI. ASSIGNMENT

Neither this Agreement nor any interest therein or claim thereunder shall be assigned or
transferred by either Party, except as authorized in writing by the other Party to this Agreement, -
provided, the Contractor may transfer it to the Department, or its designee, with notice of such
transfer to the Sponsor, and the Contractor shall have no further responsibilities except for the
confidentiality, use, and/or non-disclosure obligations of this Agreement,

Article XVII. SIMILAR OR IDENTICAL SERVICES

The Government and/or Contractor shall have the right to perform similar or identical services in
the Statement of Work (SOW) for other Sponsors as long as the Sponsor's Proprietary
Information is not utilized.

Article XVIII. EXPORT CONTROL

Each party is responsible for its own compliance with laws and regulations governing export
control,

Article XIX, TERMINATION

Performance of work under this Agreement may be terminated at any time by either Party,
without liability, except as provided above, upon giving written notice to the other party. The
Contractor shall terminate this Agreement only when the Contractor determines, after direction
from DOE, that such termination is in the best interest of the Government, provided however,
that the Contractor shall have the right to terminate if the Sponsor shall have failed to advance
the funds required by Article IV. In the event of termination, the Sponsor shall be responsibie for
the Contractor's costs (including closeout costs), through the effective date of termination, but in
no event shall the Sponsor’s cost responsibility exceed the total cost to the Sponsor as described
in Article 111, above,

It is agreed that any obligations of the Parties regarding Proprietary Information or other
intellectual property will remain in effect, despite early termination of the Agreement.
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Article XX. DISPUTES

'The Parties shall attempt to settle any claim or controversy arising from this Agreement through
consultation and negotiations in good faith and a spirit of mutual cooperation. If those attempts
fail, then the dispute will be mediated by a mutually acceptable mediator chosen by the Parties
within 30 days after written notice by one party demanding mediation. Neither Party may
unreasonably withhold consent to the selection of a mediator, and the Parties will share the costs
of the mediation equally,

This Agreement and the performance thereunder shall be governed by United States of America
Federal law. To the extent that there is no applicable Federal law, this Agreement and
performance thereunder shall be governed by the law of the State of South Carolina.

*Resolution of Sponsor Complaints/Inquiries (SRNS Ombudsman)

It is the policy of SRNS that all employees, in the performance of their responsibilities, shall
adhere to the highest possible standards of ethical and business conduct,

SRNS has established an Ombudsman in the SRNS Ethics Office. The Ombudsman is
responsible for helping to resolve Sponsor complaints, disputes, or inquiries, arising under this
Agreement when such concerns have not been resolved by responsible SRNS officials. The
Ombudsman may be contacted by phone at (803) 725-7269. The Ombudsman will investigate
the complaint or inquiry and provide the caller with a response. The caller may remain
anonymous, if he or she chooses.

Article XXI. MODIFICATIONS

This Agreement may be amended or modified at any time by either Party, upon written request to
the other Party. If acceptable to both Parties the requested amendment of modification will be
contractually captured through a formal written Modification to this Agreement, signed by the
duly authorized representatives of both Parties.
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In witness whereof, the Parties hereto have executed this Agreement

FOR SAVANNAH RIVER NUCLEAR SOLUTIONS, LLC:

Signature: %cur'r\ LS &QJTV\PQJ.J

Name: John W, Temple
Title: Director, Contracts _
Date: fl/”}/ 2012.

FOR FORSCHUNGSZENTRUM JULICH GmbH:
Signature: L § £/l/l/\‘4/\/"’\/

Name: Karsten Beneke

Title; Vice-Chairman of the Board of Directors

Date: :DECEW%’E—Q lfl QSAL

Signature: _KIO\ ‘L/\_A )
\ /

Name: npa. Rolf Heitz '

Title: Authorized Signatory,
Head of Purchasing and Material

Dae:  JECEMRER Y, 2042
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WFO AGREEMENT WFO-13-002

(RESEARCH AND DEVELOPMENT ON GRAPHITE DESTRUCTION FOR THE PEBBLE
BED FUEL ELEMENTS)

APPENDIX A

STATEMENT OF WORK
1.0 SCOPE

General Description of the Service

Julich is currently storing 152 casks of graphite pebble bed fuel from the AVR reactor. They have a need
to remove these casks, The Savannah River Site has fuel processing experience and have been asked to
assist with the evaluation of a potential disposition of these fuel pebbles. A Memorandum between the
Federal Republic of Germany and the United States Department of Energy was signed on October 18,
2012 for this research to be done. The research will be done in two phases (parts of which will be done
concurrently): a R&D phase using non-irradiated material conducted at the Savannah River Nationat
Laboratory and a R&D phase using irradiated material to be conducted at the Julich facility in Germany
with assistance from Savannah River National Laboratory. This work will be accomplished under the DOE
Work For Others (WFO) program. This contract will include:

¢ Al SRNS costs associated with this research and development,

¢ DOE costs for travel associated with the work to determine if this material can be accepted by the
United States.

» Al SRNS costs associated with travel for participation on the Technical Working Groups.

1.2 Background

The objective of this work is to perform exploratory research on chemical systems for dissoiving fuet
materials that contain a large fraction of graphite. O i

Savannah River Naiiiia[ Laboratory {SRNL

There exists a set of nuctear fuels that are encased in graphite in the shape of pellets or kernels that are
60 mm in diameter. The fuels are predominantly graphite (~95%) with minor amounts of uranium oxide
and thorium oxide, which are the fuel components. A subset of these fuels contains trace quantilies of
sllicon carbide (SIC). Efforts to separate the graphite from the fuel components by physical means (ie.,
grinding followed by exploiting density differences) have been generally unsuccessful. The use of graphite
oxidation is impractical for the type of remote operations performed at the Savannah River Site (SR
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REFERENCES

2.1 Definitions / Acronyms

2.2

DOE — Department of Energy

NRC ~ Nuclear Regulatory Commission

SAP — Sample and Analysis Plan

SOW - Statement of Work

SRS - Savannah River Site

SRNS, LLC ~ Savannah River Nuclear Solutions, LLC and its duly authorized representatives

us.

~ United States

WFO - Work for Others

Applicable Codes/Standards/Orders/Regulations

U.S.

u.s.

Depariment of Labor Relations (hitp://www.gpoaccess.gov/cfr/index.himl) including, but not
limited to, 29 CFR Part 1910 Occupalional Safety and Health Standards

Department Of Energy Directives (www.directives.doe.gov) including but not limited to,
DOE O 460.2, Departmental Materials Transportation and Packaging Management
DOE C 5400.5, Radiation Protection of the Public and the Environment
DOE O 5480.19, Conduct of Operations Requirements for DOE Facilities
DOE O 5480.20A, Personnel Selection, Qualification, and Training Requirements
for DOE Nuclear Facilities
DOE O 414.1C, Qualily Assurance
DOE 0O 460.1C, Packaging and Transportation Safety
DOE O 551.1C, Official Trave!

ISO 17026 Standard, General Requirements for the Competence of Calibration and Tesling
Laboratories.

United States Code of Federal Regulations
10 CFR Part 830, Nuclear Safety Management
10 CFR Part 71, and supporting guldes
10 CFR Part 73, Physical Protection of Plants and Materials _
10 CFR Part 110, Export and Import of Nuclear Equipment and Material
49 CFR, Transporiation
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International Atomic Energy Agency (IAEA) Safely Requirements
TS-R-1, Regulations for Safe Transport of Radiological Material and supporting guides

WORK REQUIREMENTS

3.1  Task Requirements

(Reference/content e-mail November 16, 2012; Appendix D)
adia Rese = eyelopment regarding Graphite Removal

Havin_g selected thres or four potent

This work will likely be conducted in a
iological glovebox, and may require the installation of a muffle furnace in the glovebox.
The kemels will be fused, dissoived, and filtered.

Test the fusi

Working with the two most-promising process conditions fro
direct dissolution of an entire fuel sphere i

Provide all test results in a technical report. Identify a recommended recipe and process
approach for processing graphite-encased fuel kernels. Offer a recommended path
forward for advancement of the technology.
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Task 2: Assistance to Jullch facility in Irradiated Research and
Development

ed to require a month’s worth of time and travel for the Lead Scientist. It
currently includes any specialized equipment (e.g., induction melter) costs needed to
conduct the R&D at Julich,

Task 3: Technical Work Group Participation

Provide expertise (e.g., technical research as well as processing experience) to the
Technical Working Group. Parlicipate as members of the Technical Working group which
may involve travel of the researchers and the facility lead. Assist in the identification and
resolution of the technical issues. The WFO includes DOE staff travel for participation on
the Technical Work Group.

Task 4: Logistical Work Group Participation

The WFO includes DOE staff travel for participation on the Logislicat Work Group, where
they will participate as a member of the Logistical Work group and assist in the
identification and resolution of issues for package certification.

Task 5: Quarterly Status Reports

Provide quarterly status reports on cost, schedule, and scope regarding the tasks covered
under this WFO to be reviewed by DOE (EM and SR), Julich, and German Ministry.

Task 6: Quarterly Project Reviews

Provide for travel of both the DOE staff and the SRNS personnel to participate in the Quarterly
Reviews, with the German Ministry and the appropriate Julich facility personnel.

3.3 Quality Requirements
A.  Sponsor
1. No Quality Assurance requirements apply for the Sponsor.
B.  SRNS Laboratories/Operations (General)

1.SRNS shall comply with the Quality Assurance requirements as specified in DOE Order
414.1C for:

* Procedure development, review, approval, and exscution;

* Use approved industry methods for analyses;

¢ Have an approved calibration program/process for analytical equipment;
¢ Training of personnsgl for heavy water disposition to the Sponsor;

¢ Third party analytical services;

¢ Procurement of heavy water containers;

* Research and Development (treatability plan);

* Sample analysis and sample control;
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. stallation, and testing of facility modiﬁcation_ BE
and IS

3
e QA records (surveys, completed procedures/forms, shipping documents, etc.). !

3.4 Site Conditions

Sponsor personnel will be required to meet specific training requirements and to comply with
specific security and procedural requirements if required to access the SRS facilities.

3.6 Period of Performance/Schedule

Period of performance shall be from receipt of the first funding and not extend beyond December
20, 2013.

37 Deliverables

A. The process for contract changesirevisions are as specified in the SRNS Work for Others
Agreement WFO-13-002, and must be agreed to by both the Sponsor and Contractor for
acceptance.

B. All transmittals, submittals and correspondence shall be uniguely identified and reference the
following information:

1. SRNS Work for Others (WFQ) Agreement WFO-13-002

2. WFO Agreement Name: RESEARCH AND DEVELOPMENT ON GRAPHITE
DESTRUCT!ON FOR THE PEBBLE BED FUEL ELEMENTS

Savannah River Nuclear Solutions, LLC
Contract Administration
Building 730-1B

Aiken, SC 29808
7. All other communications shall be directed to:

o o b ow

Savannah River Nuclear Solutions, LLC
Contract Administration

Building 730-1B, Room 3040

Aiken, SC 29808

Attention: John W. Temple

C. Work is performed by SRNS with positive monies that support scheduled activities. No work
will continue by SRNS work groups where negative funding is evident. The Sponsor is
responsible for funding all SRNS work activities that they have approved.

38 ACCEPTANCE OF SERVICES

Acceptance of services is based on the SRNS fulfilling the requirements of this Statement of
Work.
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WFO AGREEMENT WFO-13-002

(RESEARCH AND DEVELOPMENT ON GRAPHITE DESTRUCTION FOR THE PEBBLE

BED FUEL ELEMENTS)

APPENDIX B

ESTIMATE OF COSTS
(all costs in US Dollars)

Task 1: M Development regarding Graphite Removal using

1%
Pabor
ours {Lead

Scientist)

it cost
our

} Lahor
ours
(Assistant

Technical
Expert)

Scientist
[
hours (Facility

hour

Specialized
Equipment
{(induction
meller, etc.)

L .

Total Task 1:

L1111

Assistance to Julich facliity in Irradiated Research and Development

:

i

Task 2:
cost
abor our

s (Lead
Sciantist)
Per Diem costs ﬁay
for ays
Travel Costs
Specilalized
Equipment
(induction
meiter, etc.)

Total Task 2:
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Task3:  Technical Work Group Participation

Number of Unit cost Number of
Trips

Travelers

erson

erson | [l

Total Task 3:

Task4:  Logistical Work Grbup Participation

Number of Total
Trips
Total Task 4:

Task &: Quarterly Status Reports

Number of [ Unit Cost Total

Task6:  Quarterly Project Reviews

Number of Total
Trips

L

Total Task 7:

travelers

TOTAL COSTS FOR THE WORK FOR OTHERS

Total of all Task Costs
DOE Administrative Costs f Total costs)
Total Costs for the WFO
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WFO AGREEMENT WFO-13-002

(RESEARCH AND DEVELOPMENT ON GRAPHITE DESTRUCTION FOR THE PEBBLE

BED FUEL ELEMENTS)
APPENDIX C
PAYMENT SCHEDULE
_ Payee "Payment Method
US Department of Check
Energy
SRNS Electronic Funds
Transfer (EFT)
US Department of Check ]
| Energy

SRNS EFT
SRNS EFT
SRNS EFT
SRNS EFT
SRNS EFT
SRNS EFT
SRNS EFT L
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WFO AGREEMENT WFQ-13-002

(RESEARCH AND DEVELOPMENT ON GRAPHITE DESTRUCTION FOR THE PEBBLE

BED FUEL ELEMENTS)
APPENDIX D

NOVEMBER 16, 2012 EMAIL

WFOCaleulation of Costs
Chartes Measick Je Galan, H Gupeer,
Maxcine Maxizd 2 edgando delern, edpand.espmosa, 111622012 12:16 PR

Ce Miohasl Chander, lg“\?m s

Dear By, Damm and Mr, Kein.

Wehu;‘dmtandwu-u d wihthe amount of hours afotted in the Appendiz B and the unit oast
per hour,
/

Fiestfet me clarify that undet the Werk for Others program, thatis spanton the wark scope
sie4 by DOE/SRNS. i )NWNMMW/&;\
then the re g be 20 you:

It was my understending from our discussions on the WFO that we wanted it to be 23 flexible (broxd) a5
passible without impeding our weck forward. Theretoce we provided a conscevative estimate of bours

which vl pmvide the tesm with the mast 8x@sfty, n addition, we've indduded in the YWFO for quarardy
progress repons (which will provide details on costs spent and sohedide progreas). his our expectation

B the £

thiat p MO0

elso requestedtha contract referenced in Aricle XIV, 4.8, This contractis very barge 5o | have padied
what | beBeve to ba the relevant sections and have autschad it. I you need more inforvation plodse kt
mbw.hm}ymddumwk&sﬁmumiﬁwidmmﬁmmdmnmb&uhu&d

Bob has provided addtional mfarmation related to Tasks 1 and 2 of WFO-13-002 to hetp ctarify what will
be done under the tasks. See belowr, '

o b of e e '”"’&"m‘“‘"“f‘:&““#’é‘““*%”m*’”&m;“ﬁiﬁ*?&’;”
a istry tests. e areta X 2310 2
operation mzi:d ‘pmwda? meb. uﬁ‘"ﬁ”&m’m@ 1hmtmmu+m

» can testad at 3 we
mwan;'.dmwnddm'simw tahasinn‘rﬁmeﬁa{mdmim. Thmi.scm: irg | know for
oectsin — | ean digest Large. thick phroas of graphite in a short time frame. Howaver. 40 not know enough
about that digesrion proce+s 1 tun i inkd a working prototype,
There are places whete | have broken down the wsks somewhat and assigned preBrminasy amounts of
houws to each task. Wrthin each of these aisks, there s the possioliey that » tesk will eithes prova to be a
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daad end such that it foroes new tasks to be added, upmsb!yan;kwilbemMsueoessfulswh
d\atneﬁwnmdseneedmperfomoemmtasks Many ofthe banap
included the five-paga technalogy discussion | pmvudedyouwﬁa(SRNL—L:S‘l 12—@191)

sohedule will be developed vh avaiable. Once funding is avalsble
T e valoped when fndng becormes myelable: Onpe funding s svalab
Mﬂ%%ﬂw%bmnﬁewﬁ&@mﬁhbmﬁe&m
ect However, un 1 Genuny:pedﬁoaﬂy objectives al expectations
hmdm&d gepwemusdwhmwﬁlmww The oostestimate is
intended to cover expactad tasks and contingencias.

TASK

Tasklnwdvasthepahupabonofdree | toaddtessd\mnmormdm
development T}nsedueema;otaspectsmclude sndymg.deve!opng optimizing the digeston
chemistry, 2) development, procurement, and testing of prototypical equpment, and 3) managing the
interfaces for operation in a remota facility.

Lead Scientist: Tha kead scientist has numerous tasks, including overall management of the technology

oommtsas\wﬂas fuel pellets. mmmmmmlmm
determine the best system for the process, and then he must optimize the chemistry for the demands or
xmgz‘m humm@wrﬁu:amrmmdmduz&em%agmmdb
jentist are al-encompa incorporate ot that there will be technicians working
with lead scientst. Theymtpormchargsm bemwredasamn&dana!ymlmkuthm
must be provided to develop the chemistry. While the lead scientistis the ntinthe .
WFO, his actviies vall inevitably include {rom 610 pmdmoosts

areincluded in the Lead Scientist estimate. The the full-burdened charga rata for that
gie-adelweldraumnhef The cha mardarmowﬂbethakadwmmay

skghtly less, but not fkely more tha . and it should be refterated that the lead scientist
mmnsdtepmmmofmycd\ pponperswml.

Assistant Scientist mmmmmhmmtdmm mﬂnmeleadmmdwﬁop
the process equipment. assistant scientist s aver 20 years expesience
one-of-a-kind pieces of equipment for application in the nudtear industry, meh&ge@mnanommdm
sthedotﬂsudca.nymﬁdiuu The assistant scientistwil need to identfy patential equipment that
the task on a production scale. He will design conceptual equipment to enable
lcading. pen &ﬂﬁo&umofchmlsmdwm&gummm will halp procure
equipment and assistin the actual pilot-saale equipment. He will design equipment to
mm&ﬂddedm&ﬂ@%ﬁmhhawmsammmmm
WFO, his tasks also include pan time assistance from technicians, ms ‘gamelardbuyem
All of those costs are included in the Assistant Scientist estimate. The
chargs rate for this category of researcher.

Faciity Technical Expert: The facifity techmical expert has the role of providing the intérface between the

Eadsmmnm:aenmmdhmh&ww«&:mdmﬁndu and the

:z tasks are compatble with remote Canyon operations. The twe men who are rmmmghdﬁs
EACH experienca Ca and i

They will help obtain unimediated HTGR fuel peflets from Oak Ridge National La for In
aﬁ%wdnnmmﬂwamm?akodmmﬂnaﬁamdoﬁmmmmﬂn

such that the time specified in the WFQ covers nat only their time, but the tme of others who will be
involved in the project o7 in chtaining actual fuel pellets for testing.

Speciaized Equipment Ass we expect at this stage o need to procure aninduction meher for
the process. Ahar the meher moemd.ad&malaamtedemtw!bepmwmd designed and
fabroated w work with the fumace.

TASK 2

This sk is straight forward, The would ba the duration of the assignment and the specifio
charge rate of the lexd sdentist, mﬁmﬁehﬁr&nﬂrﬂddﬁmnﬁfawwd
researcher. The charge speeaicmudnrmwﬁbemd’umtohe&dlmybe

{ass, but not Bkely mere r. Tha specialzed equipment charge assumes the same
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Pleasa ket me know how you wish 1o proceed on WFO changes, Please also be aware that next week
{Nov. 19-23} is a hobiday week for us so | vill only be available on the 19th of that week.

I hope this provides answers to your questions, if nat pleasa let me know,
Tharks,

Correction of dates in above email paragraph discussing the minimum paymenis required:

L
°
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The November 30, 2013 should be November 30, 2012
The February 28, 2014 should be November 30, 2013
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