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Section B - Supplies or Services and Prices 

CONIRACT LINE 
ITEM NO. CCLIN> SUPPLmS/SEIMCES 

0001 

000101 

The Contractor shall perfonn the 
Vulcan Program, Phase I in 
accordaiJce with Attachment No. 
1- Statement ofWork entitled, 
"Phase I - Vulcan System 
Concept De6nition." ~d Section 
C-1 oftbo Contract. Toclmical 
~ teporta.· and other 
deUvCrabloa are not sOparately 
priced lnd lhall be provided to 
tho Oovemmeat in·accordance 
with Soetions C-2, Jt;.2, F-3, and 
~tNo.loftho 
Contract 

Funding for CLIN 0001 
AQ No. Y143/00 
ACRN AA: S3,8S4,000.00 

HR0011-09.C-OOS4 
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IQIAL 
BSI1MATED 
COSTPIJJS 
FIXEDFE13 

$3,854,000.00 
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Section C - Descriptions and Specifications 

CLAUSES INCORPORATED BY FULL TEXT 

C-1 Scope of Work 

(a) The Contractor shall furnish the necessary penonnel, materials, facilities and other services as may be 
required to perform Contract Line Item Number (CLIN) 0001 in accordance with the Statement of Work entitled, 
"Phase I- Vulcan System Concept Definition," in suppon of the Vulcan Program. Phase I. A copy of the Statement 
of Work is incorporated into the Contract u Attacluncmt No. 1. 

(b) Pbue U: Prior to the expiration of the torm of the Basic Contract, tbe Government shall evaluate both 
the research results ofPhue I against a set of Government Oo and No-Go Criteria for Phase n as stipulatecl in 
Attacbmeut No. 2, and the Contractor's Phase U proposal described in Section C-2(a)(3), and determine whether 
research work shall continue into tbe next phase. 

C-2 Reports and Other Deliyerab!ea 

(a) The Contractor sball submit the foUowiug reports and other deliverable& in accordance with the delivery 
schedule set forth in Section F. Reports and other delivcra.blea shall be submittc(l in writing. as defined in FAR 
2.101, or as specified below: 

(1) R&D STA11JS REPORT. This brief narrative, not to exceed five pages in length. shall contain 
the following: 

(i) For first report only; the date work actually started. 
(ii) Description of progress during tbe reporting period, supported by reasons for any change in 

approach reported previously 
(iii) Planned activities and milestones for the next reporting period. 
(iv) Description of any major items of experimental or special equipment purchued or 

constructed dwing the reporting period. 
(v) Notification ofany cbangea in key personnel associated with the contract during the 

reporting period. 
(vi) Summary of substantive information derived from noteworthy trips, meetings, and special 

conferences held in connection with the contract during the reporting period. 
(vii) Summary of all problems or areas of concern. 
(viii) Related accompliabments since last report. 
(ix) Fiscal status, to include reporting of summary level financial data in the following format: 

R&D STATUS REPORT 
PROGRAM FINANCIAL STATUS 

Work Breakdown Clunulative to Date At Completion 

St.ructw'e or Planned 
Tuk Element Expend 

Subtotal: 

Management 

Actual 
Expend 

%Budget 
Compl 

Latest 
At Revised 
Compl Estimate Remarks 

Re~: ----------~---------------------------------------------
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Or 
Unallocated 
Rc~~~: ____________________________________________________________ ___ 

TOTAL: 

Note: Budget at completion changes only with the amount of any scope changes. (Not affected by undcrrun or overrun) 

Baaed on currently authori~d work:: 

Is current funding sufficient for the current fiscal year (FY)? {BxpJajn in narrative if''NO") 
YES NO 

What is tbe next FY ftmdin& requirement at current anticipated levcla? s . 

Have you included in the raport narrative any explanation of' the abo~ data ID4 aro they emu-referenced? 
YBS NO . · 

(2) FINAL TBCHNICAL REPORT FOR PHA.SB I. This report sball document the results of the 
complete effort and should be delivered at the completion of the Contract. Title pages shall include a disclaimer 
worded substantially aa follows: 

"The views and conclusions contained in this document aro those of the authors 
and should not be interpreted aa reprcacntina the official policies, either 
expressly or implied, of the Defense Advanced Rc8carch Ptojccta Agency or the 
U.S. Oovcmment." 

Tbc Final Technical Report rummary shall include: 

• Taalc Objectives 
• Technical Problems 
• . General Methodolo&Y (i.e., literature review, laboratory exporiments, surveys, etc.) 
. • Technical Reaulta 
. • Important Pindinp and ConclusiOns 
• Sipificant Hardware Development 
• Special Comments 
• Implications for Further Research 
• Standard Form 298, August 1998 

(3) PHASE II PROPOSAL. The Contractor shall prepare and deliver a full cost and technical 
proposal for Phase II seven (7) months after the award of the Contract for tho Government's conaideration. The 
Phase II proposal shall consist of the Pbaae I final review deliverables, an updated Phase II Statement of Work, 
integrated Muter Schedule (IMS), and Cost Estimate to Work Brealcdown Structure (WBS) level4 detail. 
Additionally, an updated management and staffing plan shall be provided. Each test and demonatration must be a 
uniquely described and priced WBS element. The Phase II propolal shall use the iame WBS established with the 
Phase I propolal and this WBS should be used to link the IMS and cost. The Contractor shall ~ include an update 
to the Phase m propm plan to WBS level 3 and the Phase IV program plan to WBS level2. 
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(4) ADDmONAL MISCELLANEOUS DATA DEUVERABLES. The Contractor shall also deliver 
those items listed in the Contract Attacbmont No. 1 -Statement of Work, as applicable. The Contractor shall adhere 
to the schedule, as applicable, contained in the Statement of Work. Presentation materials (hard and softcopy) for all 
briefings given to the Government shall be provided in the Contractor's format. 

(b) Reports delivered by the Contractor in the performance of the Contract shall be considered ''Technical 
Data" as defined in Section I Contract clauses entitled ''Rights in Technical Data -Noncommercial Items" and 
''Rights in Noncommercial Computer Software and Noncommercial Computer Software Documentation." 

(c) Bulky Reports shall be mailed by other than tint-class mail unless the urgency of submission requires 
use of first-class mail. In this situation, one copy shall be mailed first-Class· and the remaining copies forwarded by 
less than first-class. 

(d) All papers and articles published as a result of DARPA sponsored research shall include a statement 
retlectins the aponsorsrup. In addition. a bibliography ofthe titles and authors of all such papera are to be included 
in the Final Technical Report 

(1) The cover or title pqe of each oftbe above reports or publications prepared, will have the 
following citation: 

Sponsored by 

Defense Advan~ Research Projects Agency 
Tactical Technology Office (TTO) 
Program: Vulcan Program, Phase I 
Issued by DARP A/CMO under Contract No. HROOll-09-C-0054 

(2) The title page shall include a disclaimer worded substantially as follows: 

"The views and conclusions contained in this document are those of the authors and should not be 
interpreted as representin& the official policies, oithcr expressly or implied, of the Defense 
Advanced Research Projects Agency or the U.S. Government." 

(3) All technical reports must (i) be prepared in accordance with American National Standards Institute 
(ANSI) Standard Z39. 1 8; (ii) include a Standard Form 298, August 1998; and (iii) be marked with an appropriate 
Distribution Statement. 

(4) Distribution Statement B applies. "Distribution authoriZed to U.S. Government agencies only due 
to the inclusion ofproprietary·information and to prevent Premature Dissemination of potentially critical 
technological information. Other requests for this document shall be referred to DARPA Technical Office via email 
at tio@darpa.mil." 
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Section D - Packaging and Marking 

CLAUSES INCORPORATED BY FULL TEXT 

0-1 Packaging gpcJ Marlciu 

All items shall be preserved, packaged, packed and marked in accordance with best commercial practices to 
meet the packing requirements of the carrier, and to ensure Safe delivery at destination. 
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Section E - Inspection and Acceptance 

CLAUSES INCORPORATED BY REFERENCE 

52.246-9 
252.246-7000 Inspection Of Research And Development (Short Fonn) 

Material Inspection And Receiving Report · 

CLAUSES INCORPORATED BY FULL TEXT 

· E-1 . Inspectiop apd Acceptance 

APR 1984 
MAR2008 

HROOll-09-C-0054 
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Supplies/services will be inspei:ted/accepted at destination by the Contracting Officer's Representative identified in Section G herein. 

Uae of the DD 250 is requirOd tor submisaion of the Final Technical Report only. 
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CLAUSES INCORPORATED BY REFERENcE 

52.247-34 F.O.B. Destination 
NOV 1991 

CLAUSES INCORPORATED BY FULL TEXT 

F -1 Term of Contracj 

The term of the Contract commcnccs on April14, 2009 and continues throup December 13, 2009. • 

• An Authorizat,ion to Incur Pro-Awud Costa wu issued to the Contractor oa Mardi6, 2009 (ICe 
Attachment No.6· Advance A&nemenfto Incur Pre-Awarct Costa under Contract Hl0011-09-c..oos4). 

F-2 Reporta apd Oti. I>eliymb!p 

Delivery of all reports and other deliverablea shall be made to the addressee specified in F -3 entitled 
"Report Distribution" in accordance with the following: 

.cLIN Dcscriptjw 

0001 R&D Status Report 

0001 Final Technical Report for Phase I 

0001 Phlse U Propoaal 

0001 Additional Miscellaneous Data Deliverable& 

F-3 Rcmpn Distributigu 

(a) DARP A!I'actical Technoloay Office (TTO) 
ATTN: Dr. Thomas Buama 
3701 North Fairfax Drive 
Arlington, VA 22203-1714 
Email: thomu.bussing@darpa.mil 
(one copy.of every report and deliverable) 

DueDato 

On a monthly basis, within fifteen (15) days 
after the end of the previous reporting month 

Upon completion of Phase I 

&even (7) montba after the award of the Contract 

See Attachment No. 1 -Statement of Work 

(b) DARPA/I'actical TechnoloKYOffice (TTO) 
ATTN: Assistant Director, Program Management (ADPM) 
3701 North Fairfax Drive 
Arlington, VA 22203-1714 
Email: adpm-tto@darpa.mi1 
(one copy of the R&D Status Reports and Final Report) 



. (c) 

(d) 

(e) 

Major David Hopper, Contracting Officer's Representative 
Turbine Engine Division (A.FRLIRZT), 
I 9SO Sth Street 
WPAFB OH 45433 
Email: davidhoppcr@us,af.mil 
(one copy of every report and deliverable) 

DARPA/Library 
3701 North Fairfax Drive 
Arlington, VA 22203-1714 
(one copy of the Final Report) 

Defense Technical Information Center 

(1) Email: TR@dtic.mil 

(one electronic copy of the Final Rcpon, ifunclauifted) 

(2) Attn: DTIC-BCS 
OR . 

8725 John J. Kin~~Mn Roa4, Suite 0944 
Fort Belvoir, VA 22060-0944 
(two liard copies of the Final Report, if unclassified) 

(f) DARPNContracts Management Office (CMO) 
AT1N: Christopher L. Glista 
3701 North Fairfax Drive 
Arlington, VA 22203-1714 
Email: reportscg@darpa.mil 
(one copy of the R&D Status Reports and Final Report) 

HROOJ t-o9-c-OOS4 
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Note 1: (a) throuah (f)- submiuio111 of unclassified materials oaly. Submission of classified material shall be 
ooordiaated through DARPA SID and/or Dr. Thomas Bussing, DARPA Program Manager, in accordance with tho DD 254, u applicable. 

Note 2: For the Final Technical Report(s), the Contractor must also comply with tho distri'bution requirements of DFARS 252-235-7011, as applicable. · · · 

F -4 Notice Rcp,rdjng tat; Delivmx 

In tho event the Contractor ailticipates difficulty in complying with the Contract delivery schedule, the 
Contractor sball immediately notifY tho Contracting Officer in writing, giving pertinent details, including tho date by 
which it expects to make delivery; PROVIDED, however, that this date shall be informational only in character and 
the receipt thereof shall not be construed as a waiver by the Government of any contract delivery schedule, or any rights or remedies provided by law or under this Contract 
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Section 0 - Contract Administration Data 

ACCOUNTING AND APPROPRIATION DATA 

.ACUi AA · 9790400 1320 Y143 P90 10 2525 DPAC 9 5134 S 12136 62702E $3,854,000.00 
(ARPA Order No. Y143JOO) 

CLAUSES INCORPORATED BY FUll TEXT 

G-1 Procurin& Office R.epreseptatjye/Coptractipg Officer 

(a) The Procurin& Oft\ce R.eprenmativeiConvactma Officer is Christopher L. Gliata, DARPNCMO, 3701 
North Fairfax Drive, Arlinaton. VA 22203-1714, telophOOe: (~71) 218-4405, Bmail: chrlstopber.slllta@darpa.mil. 

(b) Notwitbstandina any o1het. provision of this contract, the Con~ Otlicar is tho OJily indivictu.l 
authorized to rcdirOct the o~ or in ·my way amend or modifY ariy oftbe term1 ofthil ccmtract. I( u a result of 
technical discussions, it is desirable to alter contract obligations or statement. of work, a modification must be issued 
in writing and signed by the Contracting Officer. 

G-2 E\Cctronic Submission of Payment ReQuests 

(a) Invoices for goods received or services rendered under this contract shall be submitted electronically 
through Wide Ares Work Flow- Receipt and Acceptance (W A WF): 

(1) Vendors that have never used WAWF shall follow the direction~ in the WAWF Vendor Gettins 
Started Guide available at the followin& website: 

btq):/lwww.dtaa.miVcomractorpay/electroniccolllil'letCCiwideateaworkflow.html 

This website also contains links for Vendor trainin& and practice. Additional support can be obtained 
by calling WA WF Customer S~ce at 8.66-618-5981. 

(2) Back up doc:ummtation (such u timeshcets, montbly status reports, otc.) can be included and 
auached to the invoice in W A WF. Attachments should be in PDF format. but Attachmoats created in any Microsoft 
Ofl:icc product may be attached. Total limit for the size of&les per invoice isS mepbytes. 

(b) The following information, regarding invoice routing DoDAAC's, must be entered for completion of 
the invoice in W A WF: 

WA WF Invoice Type: ~elect Cost Voucher for all Cost 
\!f T&M con1racts or CLINs 

ssuing Office DoDAAC HR.OOll 
Admin Otffice DoDAAC S2207A 
Service AD'I)I'Ovet DoDAAC (Cost Voucher) S2207A 
DCAA Office DoDAAC (Used on Cost Vouchers only) HAAISO 
Paying Office DoDAAC HQ0337 

(c) Cost Vouchers from Contractors approved by DCAA for direct billing wiU be directly routed to DF AS. 
Cost Vouchers from Contractors not approved for direct billing will be routed to DCAA for approval before the Cost 
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Voucher is routed to DFAS. All Final Cost Voucher submissions will be routed to the Service Approver for 
approVal. The DCAA office for this award is: 

DCAA Indianapolis Branch Office 
8899 B. 56th Street 
Column 116-AA 
Indianapolis, IN 46249 
DoDAAC: HAAISO 
E-mail: dcaa-fao162l@dcaa.mil 

(d) For each invoice/cost voucher submitted for payment, the contractor shall also e-mail the W A WF 
automated invoice notice directly to the following points of contact: 

l:llmR B:mlil Ebsml &llR 
M~or David Hopper david.bopper@ua.af.mil (937) 255-7070 COR 
Christopher L. Glista. cbristopher.afiata@darpa.mil (571) ll8~0S Contractina Officer 

G-3 DeJeption of Authority for Contract Admjnistration 

DCMA Aircraft Propulsion Operations GB Engines ia hereby deaipated u the COntracting Officer's 
authorizcd representative for administering this contract in accordance with current directives. 

G-4 Con!DCtiU Offic;er's RenresOJrtatiye <COR) 

(a) Performance of work under this contract shall be subject to the technical direction ofMajor David 
Hopper, Turbine Engine Division (A:FRURZT),l950 Stb Street. WPAFB OH 45433, Telephone: (937) 255-7070, 
Email: david.bopper@us.af.mil. Such technical direction includes those instructions to the Contractor necessary to 
accomplish the Stat=ent of Work. The COR is not otherwise authorizod to make any t'eprc&elltations or 
commitments of any kind on behalf of tho Contracting Officer or the Government. The COR does not have tho 
authority to alter the Contractor's obliptious or .to cbanp the specifications of the contract. 

(b) Technical directiOn shall not include any direction which: 

(1) Constitutes additional work outside the scopo of work; 

(2} Constitutes a change as defined in Section I contract clause entitled ''Changes"; 

(3) In any manner causos an increase or decrease in the total estimated cost or tho timo 
· required for contract performance; or 

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

(c) A copy of the Contracting Officer's Representative designation memorandum is incorporated into the 
Contract as Attachment No. 3. 

0-S Instmctions for Multiple Accounting Classification Citations 

Payments under contract line items funded by multiple accounting classification citations shall be made 
from the earliest available fiscal year tunding sources. The earliest assigned ACRN must be fully disbursed before 
making disbunements from a succeeding ACRN. 
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(a) As consideration for the proper performance of work required under this contract, the Contractor shall be paid as follows: 

(I) Costs, as provided for under Section I contract clause titled "Allowable Cost and Pa)'Dlcnt" not to 
exceed the amount set forth ai "Total Estimated Cost" in Section B, and subject further to those Section I clauses entitled "Limitation of Cost" or "Limitation of Funds". 

(2) A fixed fee in the amount set forth as "Fixed Fee'' in Section B, in accordance with the Section I 
contract clause entitled "Fixed Fee". The Contractor may biD on each invoice the amount of the fixed fee bearing 
the wne percentage to the total fixed fee as the amount of cost billed bears to the total estimated cost. 
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Section H - Special Contract Requirements 

CLAUSES INCORPORATED BY FUlL TEXT 

H-1 InK of Contract 

This is a Cost-Plus-Fixed-Fee, Completion Contract. 

H-2 P_yblic Release or Dissemination oflnformatiog 

(a) There shall be no dissemination or publication, except witlrin and between the Contractor and any 
subcontractors, of information developed under this contract or contained in the reports to be t\uni&bed pursuant to 
this contract without prior written approval of the DARPA Technical Infonnation Officer (DARP AITIO). All 
technical reports will be given proper review by appropriate authority to detormino which Distribution Statement is 
to be applied prior to the iaitial dilltribution of these reporta by the Contractor. Papon rosultina :from unclaasifiod 
contractod t\mdamental research are mcompt from prepublication controls and this review requiremeot, pursuant to 
DoD Inst'nletion S230.27 dated October 6, 1987. 

(b) When submitting material for written approval for opon publication as described in subparagraph (a) 
above, tbe Contractor must submit a request for public release request to the DARPA TIO and include the foUowing 
information: 1) Documcmt Information: document tiUe, document author, short plain-language description of 
technology discussed in the material (approx 30 words), number of pages (or minutes of video) and documcmt type 
(briefing, report, abstract, article, or paper); 2) Event Information: event type (conference, principle investigator 
meeting, article or paper), event date, desired date for DARPA's approval; 3) DARPA Sponsor: DARPA Program · 
Manager, DARPA office, and contract number; and 4) Contractor's Information: POC name, e-mail and phone. 
Allow four weeks for processinz; due dates under four weeks ~ a justification. Unusual electronic tile formats 
may require additional processing time. Requests can be sent either via o-mail to tio@darpa.mil or via 3701 North 
Fairfax Drive, Arlington VA 22203-1714, telephone (571) 218-423S. Refer to www.ga.tpjlltjo for information 
about DARPA 'a public release procosa. 

H-3 K.ey Personnel 

(a) The Contractor shall notify the Contracting Officer prior to making any change in key jlersonnel. Key 
personnel are dcf:lnod u follows: 

(b) The Contractor must demonstrate that the qualifications of the prospective personnel are equal to or 
better than the qualifications of the personnel being replaced. Notwithstanding any of the foregoing provisions, key 
personnel shall be furnished unlcsa the Contractor hu demonstrated to the satisfaotion of the COR that the 
qualifications of the proposed substitute personnel are equal to or better than the qualifications of the personnel 
being replaced. · 
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H-4 Restrictions on Printing 

Unless otherwise authorized in writing by the Contracting Officer, reports, data, or other written material 
produced using funds provided by this contract and submitted hereunder shall be reproduced only by duplicating 
processes and shall not exceed 5,000 single page reports or a total of25,000 pages ofa multiple-page report. These 
restrictions do not preclude the writing, editing. preparation of manuscript or reproducible copy of related illustrative 
materials if required aa part of this contract, or incidental printing such as forms or materials necessary to be used by 
the Contractor to respond to the terms of the contract. ' 

H-5 lnycmtjon Di&e1osure and Reports 

All written communications required by DF ARS clause 252.227 • 7038, "Patent Rights • Ownership by the 
Contractor (Large Business)" (DEC 2007) shall be submitted to the Administrative Contracting Ofticor (ACO). All 
required rcportin& shall bo accomplished using the i-Bdilon.gov reportinl website: https://a-ediaon.iafo.nih.gov/iEdiaoDI. 

H-6 Cpptractor Ropmuptationa and Certificationa 

The Contractor's Representations and Certiftcatioua dated JaaUIJ')' 8, 2009 tmd a copy.ofthe Contractor's 
Online Represeatationa and Certifications (ORCA) effective from September 10, 2008 through Sept.nber 10,2009 
are incorporatod heroin by reference. 

H-7 Insurance Schedule 

The Contractor shall maintain the types of insurance listed in FAR 28.307-2 (a), (b) and (c), with the 
minimum amo\Dlts of liability indicated therein. The types of insurance coverage listed in paragraphs (d) and (e) 
shall also be maintained when applicable. · 

H-8 Ir.ml 

(a) Reimbursement for travel-related expcnaoa shall bo in accordance with the Coatractor's approvocl travel 
policy. The Fodoral.Travellleplationa, Joint Travel R.oplationa (JTit). and Standardized Rcplationa as stated in 
FAR 31.20S-46will be used as a pide in determining reaaonablenesa of per diem costa. Costs for travel shall be 
allowable subjeCt to the provisions ofF AR 31.205-46. 

(b) In connection with direct charp to the contract of travel-related cxponsea, the Contmctor lhaU bold 
trav$1 to the miifunum required to meet the objectives of the contract, aad substantial deviations hm thO amount of 
travel apeed to durina contract negotiation abal1 not be made without the authorization of the Contractinl Ofticer. 

When applicable. the Contractor sba1l notify the COR ofproposed travel of an employee beyond that 
agreed to during negotiations. 

(c) Approval of the COntracting Officer shall bo obtained in advance for attendance by personnel at tnUning 
courses, seminars, and other meetings not directly related to contract performance if the costa for the counes, 
l!'minan, and other meetings are charged to the contnct. 

(d) All foreign travel shall bo authorized tmd approved in advance, in writing, by the Contracting Officer. 
Request for such travel must be submitted to the Contracting Officer at least thirty (30) days in advance of traveler's 
anticipated departure date, and shall include traveler's itinerary of United Stales Flag Air Carriers. 

H-9 Metric Sntcm 

(a) The Defense Advanced Research Projects Agency (DARPA) will consider the uae of the metric system 
in all of its activities consistent with operational, economical, technical and safety requirements. 
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(b) The metric system will be considered for use in all new designs. When it is deemed not to be in the 
best interest of the DoD to provide metric design, justification shall be provided. 

(c) Physical and operational interfaces between metric items and U.S. customary items will be designed to 
assure that interchangeability and interoperability will not be affected.· 

(d) Existing designs dimensioned in U.S. customary units will be converted to metric unitS only if 
determined to be necessary or advantageous. Unnecessary retrofit of existing. systems with new metric components 
will be avoided where both the new metric and existing units are interchangeable and interoperable. Normally, the 
system of me8S1U'elnellt in which an item is originally designed will be retained for the life ofthi, item. 

(e) During the metric transition phase hybrid metric and U.S. customary designs will be necessary and 
acceptable. Material components, parts, subassemblies, and semi-fabricated material, which are of adequate or when 
it is otherwise specifically determined to be in the best interest of the Departmant of Defense. Bulk materials will be 
specified and accepted in metric units when it is expedient or economical to do so. 

(f) Technical reports, studies, and position papers, (except those pertaining to items dimensioned in U.S. 
customary units) will include metric units of measurement in addition to or in lieu of U.S. customary units. With 
respect to existing contracts, this requirement applies only if such documentation can be obtained without an increase 
in contract coats. 

(g) Use of the dual dimensions (i.e., both metric and U.S. customary dimensions) on dr&wings will be 
avoided unless it is determined in specific instances that such usage will be beneficial. However, the.use of tables on 

. the document to translate dimensions from one system of measurement to the other is acceptable. 

H-1 0 Consent to Subcontract 

(a) Pursuant to theclause,ofthe General Provisiona entitled "Subcontracts (JUN 2007)," FAR S2.244-2(j), 
the Contracting Officer hereby consents to the placement of subcontract( a) with the following firm(s)lconsultant(s) at 
the ceiling amounts speciti1ed~ 

(b) must be obtained from the Contracting Officer to increase the use or number of 
subcontractors from the level established in paragraph (a) above. 

H-11 Small Business Subcoptracting Plan and Goals 

The Contractor's Comprehensive Small Business Subcontracting Plan for Fiscal Year 2009 approved on 
September 30, 2008 is incorporated herein and made a part of the Contract by reference. 
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Any deliverable technical data or computer software developed or generated at priVate expense and 
considered to be proprietary by the Contractor or subcontractors shall be delivered in accordance with DF ARS 
252.227-7013 and 252.227-7014. A list of such data and/or software is incorporated into the Contract as Attaduncnt ~~ . 

H-13 Exoort Control Cl!lJisC 

{a) The contractor shall comply with all U. S. export control laws and regulations, including the 
lntcmational Traffic in Anns Regulations {ITAR), 22 CPR Parts 120 through 130, and the Export Administration 
Regulations {EAR), 15 CFR. Parts 730 through 799, in the performance ofthis contract. In the absence of available 
license exemptiobllexceptions, the Contractor shall be responsible for obtaining the appropriate licenses or other 
approvals, if required, for exports of(including deemed expOrts) bardware, technical data. and software, or for the provision of technical uaiatance. 

(b) The Contractor abaU be responsible for obtainins export licensea. if required. before utilizing foreip 
persons in the performance of this contract. includins instances \\itere the work is to be performed on-site at any 
Govommont installation (whether in or outaidc the United States), where the foreign penon will have acc:eas to expOrt-controlled teChnical data or software. 

{c) The Contractor shall be responsible for all regulatory record keeping requirements associated with the 
use of licenses and license exemptions/exceptions. 

{d) The Contractor shall be responsible for ensuring that the provisions of this clause apply to its subcontractors. 

H-14 Militarv Securjtv CJgajficatiog 

Military security requirements in the performance of the Contract shaU be maintained in. acCordance with 
the DD Fonn 254, Contract Security Classification Specificatidn. containoct in Section 1, Attachment No. S. 

H-15 Pre-Contrast CoSJI 

The extent of allowability of coats incurred by the Contractor prior to the etfective date of the Contract shall 
be govcmod by the Advance Aareeznent to Authorize Incurrence of Pre-Award Costs dated March 6, 2009, a copy of 
which ia incorporated into the Contractu Attachment No. 6 under Section J. · 
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Section I - Contract Clauses 

CLAUSES INCORPORATED BY REFERENCE 

52.202·1 Definitions JUL2004 
52.203-3 Gratuities APR 1984 
52.203-5 Covenant Against Contingent Fees APR 1984 
52.203-6 Restrictions On Subcontractor Sales To The Government SEP 2006 
52.203-7 Anti-Kickback Procedures JUL 1995 
52.203-8 Cancellation, R.cac:ission. and Recovery of Funds for ntegal or JAN 1997 

Improper Activity 
52.203-10 Price Or Fee Adjustment For Illegal Or Improper Activity JAN 1997 
52.203-12 Limitation On Payments To Influence Certain Federal SEP 2007 

Tnmsactions 
52.204-2 Security RogWrements AUG 1996 
52.204-4 Printed or Copied Double-Si&ted on Recycled Paper AU02000 
52.204-7 Central Contractor Registration APR2008 
52.209-6 Protectina the Government's Interest When Subcontracting SEP2006 

With Contractors Debarred, Suapende4, or Proposed for 
Debarment 

52.215-2 Audit aru:l Recorda-Nosotiation JUN 1999 
52.215-8 Order of Precedence-Uniform Contract Fonnat OCT 1997 
52.215-10 Price Reduction for Defective Cost or Pricing Data OCT-1997 
52.215-12 Subcontractor Cost or Pricing Data OCT 1997 
52.215-14 Alt I .Integrity ofUnit Prices (Oct 1997) • Alternate I OCT 1997 
52.215-15 Pension Adjustments and Asset Reversions OCT2004 
52.215-16 Facilities Capital Cost of Money JUN2003 
52.215-18 Reversion or Adjustment ofPlans for Postretirement Benefits JUL 2005 

(PRB) Other than. Ponaiona 
52.215-21 Requirements for Cost or Pricina Data or Information Other OCT 1997 

Tbaft Coat or Pricina Data-Modifications 
52.216-7 Allowable Cost And Payment DEC2002 
52.216-8 Fixed Fee MAR 1997 
52.219-8 Utilization of Small Business Concema MAY2004 
52.219-28 . Post-Award Small Business Program Rerepreacntation JUN 2007 
52.222-2 Payment For Overtime Premiums JUL 1990 
52.222-3 Convict Labor J.UN 2003 
52.222-21 Prohibition Of Segregated Facilities FEB1999 
52.222-26 Equal Opportunity MAR2007 
52.222-35 Equal Opportunity For Special Disabled Veterans, Veterans ofSEP 2006 

the Vietnam Era, and Other Eligible Veterans 
52.222-36 Affirmative Action For Workers With Disabilities JUN 1998 
52.222-37 Employment Reports On Special Disabled Veterana, Veterans SEP 2006 

OfTbe Vietnam Era, and Other Eligible Vetenw 
52.222-39 Notification of Employee Rights Concerning Payment of DEC2004. 

Union Dues or Fees 
52.222-50 Combating Trafficking in Persons FEB2009 
52.223-14 Toxic Chemical Release Reporting AUG2003 
52.225-13 Restrictions on Certain Foreign Purchases 1UN2008 
52.226-1 Utilization Of Indian Organizations And Indian-Owned JUN2000 

Economic Enterprises 
52.221·1 Alti Authorization And Conaent (Dec 2007) • Alternate I APR 1984 



52.227-2 

52.227-10 
52.228-7 
52.230-3 
52.230-6 
52.232-9 
52.232-17 
52.232-20 
52.232-23 Alt I 
52.232-25 
52.232-33 

52.233-1 
52.233-3 Alt I 
52.233-4 
52.242-1 
52.242·3 
52.242-4 
52.242-13 
52.242-15 Alt I 
52.243-2 Alt v 
52.244-2 
52.244-5 
52.244-6 
52.245-1 (Dev) 
52.245-9 
52.246-23 
52.247-63 
52.249-6 
52.249-14 
52.253-1 
252.201-7000 
252.203-7001 

Notice And Assistance Regarding Patent And Copyright 
Infringement 

Filing Of Patent Applications-classified Subject Matter 
Insurance-Liability To Third Perso111 
Disclosure And Consistency Of Cost Accounting Practices 
Administration of Cost Accowtting Standards 
Limitation On Withholding Of Payments 
Interest 
Limitation Of Cost 

Assignment of Claims (Jan 1986) • Alternate I 
Prompt Payment 

Payment by Electronic Fwtds Transfer-Central Contractor 
Registration 

( 

DEC2007 

DEC2007 
MAR 1996 
OCI'2008 
MAR.2008 
APR 1984 
0Cf2008 
APR 1984 
APR 1984 
OCI'2008 
OCI'2003 

Disputes 1UL 2002 
Protest After Award (Aug1996) • Alternate I JUN 1985 
Applicable Law for Breach of Contract Claim ocr 2004 
Notice of Intent to Disallow Costa APR 19U 
Penalties for Unallowable Costa · MAY 2001 
Certification ofFinal Indirect Costs JAN 1997 
Bankruptcy 1UL 1995 
Stop-Work Order (Augl989) • Alternate I APR 1984 
ChangC~S-cost-Rcimbursement (Aug 1987) - Alternate V APR 1984 
Subcontracts 1UN 2007 
Competition In Subcontracting DEC 1996 
Subcontracts for Commercial Items MAR. 2009 
Government Property (June 2007) 1UN 2007 
Usc And Cbaracs 1UN 2007 
Limitation Of Liability FEB 1997 
Preference For U.S. Flag Air Carriers 1UN 2003 
Tmnination (Cost Reimbursement) MAY 2004 
Excusable Delays APR 1984 
Computer Generated Forma JAN 1991 
Contracting Officer's Representative DEC 1991 
Prohibition On Persons Convicted of Fraud or Other Def0111o- DEC 2008 
Contract-Related Felonies 

252.204-1000 Disclosuro Of Information 
252.204-7003 Control Of Government Personnel Work Product DEc 1991 

APR 1992 
SEP 2007 
1UL2008 

252.204-7004 AltA Central Contractor Registration (52.204-7) Alternate A 
252.204-7008 Requirements for Contracts Involving Export-Controlled 

252.205-1000 
252.209-7004 

252.211-7003 
252.211-7007 

252.215-7000 
252.215-1002 
252.21 5-7004 A1t I 
252.219-7004 
252.225-7006 

252.225-7012 

Items 

Provision Of Information .To Cooperative Aareement Holders DEC 1991 
Subcontracting With Finns That Are Owned or Controlled By DEC 2006 
The Government of a TOITOrist Cowttry 
Item Identification and Valuation AUG 2008 
Reporting of Government-Furnished Equipment in the DoD NOV 2008 
Item Unique Identification (IUID) Registry 
Pricing Adjustments DEC 1991 
Cost Estimating System Requirements DEC 2006 
Excessive Pass-Through Charges - Alternate I MAY 2008 
Small Business Subcontracting Plan (Test Program) AUG 2008 
Quarterly Reporting of Actual Contract Performance Outside MAY 2007 the United States 
Preference For Certam Domestic Commodities 

DEC2008 
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252.226-7001 

252.227-7013 
252.227-7014 

252.227-7015 
252.227-7016 
252.227-7019 
252.227-7025 

252.227-7027 
252.227-7030 
252.227-703 7 
252.227-7038 
252.2)1-7000 
252.232-7003 

252.232-7010 
252.235-7011 
252.242-7004 
252.243-7002 
252.244-7000 

252.247-7023 
252.247-7024 

Remark&: 

Utilization oflndian Organizations and Indian-Owned 
Ec:onomic Enterpriacs, and Native Hawaiian Small Busineu 
Concema 
Rights in Technical Data-Noncommercial Items 
Rights in Noncommercial Computer Software and 
Noncommercial Computer Software Documentation 
Technical Data-Commercial Items 
Rights in ~id or Proposal Information 
Validation of Asmted Restrictions-Computer Software 
Limitations on the Use or Disclosure ofGovenunent
Fumiahed Information Marked with Restrictive Legend$ · 

SEP 2004 

NOV 1995 
JUN 1995 

NOV 1995 
JUN 1995 
JUN 1995 
JUN 1995 

Deferred Ordering Of Technical Data Or Computer Software APR 1988 
Technical Data-Witbholdins OfPaymcnt MAR. 2000 
Validation ofReatrictive Markinp on Technical Data SBP 1999 
Patent Ri~p by the Contractor (Larae Busineaa) DBC 2007 
Supplemental COat Principld . DBC 1991 
Blectroilic Submilliioa ofhyment R.equests and Receiving MA1l2001 
Repo1111 . 
Levioi on Coatract Paymonia 
FiDal Scientific or Teciuiicat Report· 
Material Manaaclnent And Accounting Syatem 
Requests for Equitable Adjustment 
Subcontracts for Commercial Items and Commercial 
Components (DoD COntracts) 
Transportation of Supplies by Sea 
Notification Of Transportation Of Supplies By Sea 

DBC2006 
NOV2004 
NOV2005 
MAR.l998 
JAN2009 

MAY2002 
MAR2000 

At FAR 52.222-2, inaort the word, "zero," in apacea marked with an Uteriak (•) 
At DFARS 252.211-7003, iDacrt "N/A" under subpuaaraph (c)(l)(ii) 

CLAUSES INCORPORATED BY FULL TEXT 

52.215·19 NOTIFICATION OF OWNEltSHIP CHANGES (OCT 1997) 

(a) The Contractor shall make the foUowin& notifications in writins: 
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(1) When the Contractor becomes aware that a change in ita ownership baa occurred, or is certain to occur, that could 
result in changes in the valuation of ita capitalized assets in the accountina records, the Contrat;:tor shall notify the 
Administrative Contracting Officer (ACO) within 30 daya. 

(2) The Contractor shall also notify the ACO within 30 days whenever changes to asset valuations or any other cost 
chanses have occurred or are certain to occur as a result of a change in ownership. 

(b) The Contractor shall-

(1) Maintain current, accurate, and complete inventory recorda of assets and their costa; 

(2) Provide the ACO or designated representative ready access to the recorda upon request; 

(3) Ensure that all individual and grouped asaets, their capitalized values, accumulated depreciation or amortization, 
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and remaining useful lives arc identified acCW'&tely before and after each of the Contractor's ownership changes; and 

(4) Retain and continue to maintain depreciation and amortization schedule& based on tho asset records maintained 
before each Conuactor ownership change .. 

Tho Contractor shall include the substance of this clause in all subcontracts under this contract that meet the 
applicability requirement ofF AR 1 5.408(k). 

52.247·1 COMMERCIAL BILL OF LADING NOTATIONS (FEB 2006) 

When the Contracting Officer authorizes suppliea to be &hipped on a commercial bill of lading and the 
Contractor will be reimbursed these transportation costs u direct allowable costa, tho Contractor shall ensure before 
shipment ia made that tho co~al &hipping documents are annotated with either of tho following notationa, u 
appropriate: 

(a) If tho Government ia shown u tho consianor or tho consianee, the annotation ahal1 be: 

"Transportation ia for tho authorized contract supplies and the actual total tnwportation cbargcs paid to the 
carrier( a) by tho consignor or consignee are aaaipable to, and shall be reimburaed by, the Oovomment." 

(b) If the Government ia not shown as the conaignor or the consignee, the annotation shall be: 

"Transportation is for the authorized contract supplies and the actual total transportation charges paid to the 
carrier( a) by the consignor or consignee shall be reimbursed by the Government, pursuant to cost-reiniburaement 
contract no. HROOll-09-C-0054. This may be confinned by contacting Christopher L. Glista at telephone no. (571) 
218-4405." 

S2.2S2·2 CLAUSES INCORPORATED BY REFERENCE (FEB 1998) 

Thia contract incorporates one or more clauaea by reference, with the aame force and eft"ect u if they were 
given in full text. Upon roquost, the Contracting Officer will make their full toxt available. Also, the full text of a 
clause may be acCCS&od electronically at thialtbeac addrcss(os): http://www.arnet.gov and 
http://faraitc.hill.af.miJ/farsite_script.html 

52.252-6 AUTHORIZED DEVIATIONS IN CLAUSES (APR 1984) 

(a) The use in thia solicitation or contract of any Federal Acquisition Regulation { 48 CFR Chapter 1) clause 
with an authorized deviation is indicated by the addition of "(DEVIATION)" after the date of the clause. 

(b) Tho usc in this solicitation or contract of any Defense Federal Acquisition Regulation (48 CFR Chapter 
2) clause with an authorized deviation is indicated by the addition of"(DEVIATION)" after the name of the 
regulation. · 

252.204-7006 BILLING INSTRUCTIONS (OCT 2005) 

When submitting a request for payment, the Contractor shall-

(a) Identify the contract line item(s) on the payment request that reasonably reflect contract work perfonnance; and 

(b) Separately identify a payment amount for each contraCt line item included in the .payment request 
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(a) The Contractor shall include an acknowledgment oftbe Govonuncnt's suppon in the publication of any 
material based on or developed under this contract, stated in the following terms: This material is based upon work 
supported by the Defense Advanced Research Projects Agency under Contract No. HR.OO 11-09-C-0054. 

(b) AU materia~ eXcept scientific articles or papers published in scientific journals, must, in addition to any 
notices or disclaimers by the Contractor, also contain the following disclaimer: Any opinions, findings and 
conclusions or recommendations expressed in this material arc those of the author(s) and do not necessarily reflect 
the views of the Defense Advanced Research Projects Agency, 

Section 1- List of Documents, Exhibits and Other Attachments 

Attachment No. 1 

Attachment No. 2 

Attachment No. 3 

Attachment No. 4 

Attachment No. S 

Attachment No. 6 

Statement of Wort entitled, "Phase I- Vulcan System Concept D!'finition" (3 pages) 

Go and No-Go Criteria for Vulcan Proaram Phase n (2 pases) 

Contracting Oflicer's Representative (COR) Desipation M~rsndum (3 Pases) 

Identification and Assertion of Restrictions on the Government's Usc, Release, or 
Disclosure ofTechnical Data or Computer Software, dated March 10, 2009 (7 pages) 

Contract Secunty Classification Specification, DD Form 254, dated January 22, 2009 

Advance AgJ:Cement to Incur Pre-Award Costs, dated Match 6, 2009 (2 pages) 



STATEMENT OF WORK 
FOR 

VULCAN PROGRAM 
PHASE 1- VULCAN SYSTEM CONCEPT DEFINITION 

Task l Vulcan Pro&ram: The Contractor shall perform phase I of the Vulcan program. 

Task 1.1 Propulsion System: The Contractor shall perform the tAsks dcscn'bed below. 

Task 1.1.1 Turbine Enline: No work planned in phase I. 

HROO ll-09.C-0054 
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Task 1.1.2 CVC Engine: The Contractor sball perfotm the tasks described below in fUrtherance of Phase 1 design 
of the eve engine. 

Task 1.1.2.1 CVC Combustor: The Contractor shall perform trade studies to develop a CVC combustor dcaip to 
meet Vulcan Program requirements. SubtAska include conceptual doaign and both aero and thormallmecbaaical 
deaian of the eve combustor. This deaip will be consiatont with the conceptual deaip and requirements 
developed under taakB 1.1.4.3, 1.1.4.4, & 1.1.4.5. A critical technology development plan will be developed for 
each component. 

Talk l.l.l.l CVC Control•: The Contractor shall perform trade studies to develop mel system definition, air valve 
definition, igJlition system and eve engine conlrol concepts that meet req1Dmncnts developed by the Vulcan 
system conceptual design. A critical technology development plan will be developed for each component. 

Talk 1.1.3 Airframe Integration: The Contractor shall perform the sub-tasks deScribed below in furtherance of 
enabling engine airframe integration to a generic mach 4 airframe. 

Talk 1.1.3.1 Flow Manaaement System: The Contiactor aball perform trade studies and conceptual design of the 
Vulcan engine flow management system. Critical technology will be identified and a plan to develop critical 
technology for the Vulcan engine teat will be formulated. 

Talk 1.1.3.1 Transition Duct and Exhau1t: . The Contractor shall perform trade studies necessary to develop a 
conceptual design for the Vulcan engine transition duct and exhaust. The subtasks include development of airframe 
interfaces, concept development and modeling to provide nozzle performance data. 

Taak 1.1.3.3 Turbine En&ine Coeooniq: The Contractor shall perform trade studies, conceptual design 
development, and technology assessments. Enabllna tec:hnology will be identified and a development plan 
formulated. Cocooning of turbine engine concepts shall be developed for both a fliaht system and a test article to 
protect engine from damage d'Uring testing. 

Tatk 1.1.3.4 Enerc Management; The Contractor shall perform trade studies in cooperation with the airframcr to 
identify vehicle and cnJinc active cooling requirements, tbcnnal management requirements, vehicle power 
extraction requirements and fuel heat sink requirements. Enabling technology development plans will be developed 
for each area. 

Task 1.1.3.5 Mounts and vehicle interface.: No activity planned in this area in phase I. 

Task 1.1.3.6 Vulcan En&ine Control1. The Contractor will develop conceptual designs of the Vulcan engine 
control system, electrical system and logic system. Enabling technology development plans will be developed for 
each area. 

Task 1.1~4 Systems & Engineerlnc Manaaem.ent: The Contractor shall perform the systems and engineering 
management aubtasks to complete the program. 
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Task 1.1.4.1 Teclmieal Proaram muagement: The Contractor sba1l manage the technical, cost, and schedule 
riiks of the program and provide timely status updates to the Govemmcmt. The Contractor shall document in detail 
the conduct and results of this effort in accordance with Section C of the Contracl Included in this effort is the 
preparation and planning of the Vulcan phase U program plan and proposal. 

The Contractor will support up to 2 Weapon System Contractor teams (WSC) for engine/airframe integration 
studies and for continued mission trade-off analyses for the Vulcan qine. The Contractor will also provide 
support to up to 2 WSC teams for engine-airframe integration, flow uumagement, power and thermal manaaement 
systems studies. Deliwry Items: ii (Monthly Technical Reports), viii, ix, x 

Tuk 1.1.4.2 Proaram Fblaudal Mauaemeut: The Contractor sbaJl provide timely financw reports to the 
government including monthly reports, a quarterly report, and a final reporl Delivery Item: ii (Monthly Rid> Status 
Reports) . 

Tuk 1.1.4.3 Vulcau System Conceptual Desip aJid Performanee Model: The Contractor shall perform design 
trade studies to develop a Vulcan Ename conceptual design to meet Vulcan Program~. Technology 
tradeofJi, airframe intearation ilsues, system layout, and turbine enJiDc choices sbaJl be ~to detcnniDe 
propulsion system contipratioD. Pc:ri'ol'IDI.'IlCe metrics shall be allocated to enPie lyltema. 

Tho Contractor sbal1 develop a pcrform~nee model and cyole deck for the propoeed. Vulcan P.uaine in Task 
1. The modol shall be uaccl to allocate pert'ormarwe motrica requiretnents to Vulcan. Bflline tRlbcomponents. 
Delivery Items: i, vi, vii 

· Task 1.1.4.4 Vuleau Systema Requirement Development: The Contractor aba1l allocate requirements to all 
engine subsystems baaed on the selected conceptual· design,. ~ requirements shall proVide the basis of the 
tcchnoloKY development plans to be executed in later phases of the program. Delivery Items: iii, iv 

Task i.1.4.5 CVC En&fue Systems Requirement: The Contractor aba1l allocate requirements for the CVC Engine 
subsystems based on the selected conceptual design. These requirements will provide the basis for technology 
development to support the Phase m enaine testing. Delivery Item: iv 

Tuk 1.1.4.6 Crldcal TeehnoiOI)' Developmeat PlauDin&: The Contractor aba1l identify the critical technologies 
noccuary to complete Vldcan Eqine dcvoloptaent. Tho Contractor aba11 dctermiDe TRL level of the technologies 
and develop a plan to advance the tcclmologiea to TRL 6. Delivery Item: v 

DeUverablea: 

Item o- KlckofrMeetlq (wlthba 1 moatb after Authorization To Proceed (ATP*)) 
A Kickoft'Meeting shall be held and the kickoft' review packap shall be delivered. 

Item 1· Interim Deslp. Review (IDR) (3 moatbs after ATP). 
The IDR packap to include all deliwrablea due at the IDR sball be delivered at the meeting. Progress on trade 
studies and system desilit will be reported along with an update to the CTDP sball be a part of the IDR package. 

Item U -Monthly R&D Status Reports 

The contractor shall submit monthly R&D status reports in accordance with Section C-2 of the Contracl 
Additionally, the Contractor will participate in a monthly status telecom with the DARPA Program 
Managcr/Contractina Officer's Representative (COR). 

Item W.- System Requirements Review ofVuk:au S)'lteal (6 months after ATP) 
A Conceptual Design (CoD) of the Vulcan Engine shall be generated. Based on the CoD of the Vulcan Engine the 
Contractor will usc systems engineering to flow design, requirements, and functions necessary to achieve the · 
predicted Vulcan system performance. A CoD and Systems Requirement Document (SRD) shall be delivered at a 
Conceptual Design Review/System Requirements Review (CoDRISRR) to be held 6 months after ATP. 
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A SRD for the Vulcan Engine Demonstration System (at a minimum to include the eve, Turbuie, and appropdate 
inlet and nozzle for the down selected configuration) shall be delivered at the CoDRISRR. 

Item lv.- Syltem RequJremeata Review (SRR) Pha1e m Demonltration System (6 months after ATP) 
A SRD for the Vulcan Engine Phase ID demonstration system shall be delivered at the CoDRISRR. . At a minimum, 
the SRR will include the eve and the appropriate inlet and nozzle for the down selected configuration. 

Item v. -Final CTDP (6 monthl after ATP) 
A final CfDP that includes a risk assessment, risk management and mitigation plans, system and segment risk 

waterfalls, test and demonstration quantifiable success metrica, a Master Testing Schedule, and results of trade 
studies (item i) shall be delivered at the CoDRJSRR. 

Item vL - Enalne Performance Model (6 months after A.TP) 
The Vulcan Enzine Performance Model shall be developed based on the Vulcan Engine CoD and include the eve, 
Turbine ancl the appropriate inlet and nc;»zzle for the down selected confiauration. ·~ model will be used to model 
the perfol'IJWlCO of the Vulcan &aiDe aod shall provide iafotmation to~ its oriain, methodoloJY, .· 
developmoat, validatiotl, and extouionto system~~ ptOccaOI. The Vulcan~ Perfortnaace Madel 
shall be delivere4 at tho eamusn~ . . . . . ' 
A pUle rasqjotperformance QI.Odel ~be providcclu a bucliDc for co~ and shan~ delivered at the 

'· , CoORISIUt to be held six monthl after ATP . 

Item vU.- Vlllean Modell (6 months after ATP) 
The Contractor shall provide computer animation of the notional operation of the Vulcan engine to include the 
transition from nubinc only to simultaneous turbine/eve and eve only across the trajectory from Mach 0 to 4+. 

The contractor shall provide four sets of SLA scale modela of the Vulcan Engine. 

Item vUL- Phue n Proaram PIIID (6 months after ATP) 
The Phase n prolfiDl plan will be delivered u part of tho CoOR/SRll that occurs six months aftct ATP. Thia · 
program plan should include ROM c:o8tiQa to at least • WBS.loYel tbreo with each teit, ~or risk 
~event. ~hoW4 a1ao inchidO a Phuo n: orpnbation chart.. 

The CoDRISRR package to include all delivcrables (items iii, iv, v, vi, vii and viii) due at the CoDRISRR. will be 
delivered six months after ATP. 

Item b. - Phale D Propoql (7 mOnths after ATP) 
The Contractor sball submit m updated Phase U cost proposal includin& an updatod Phase U SOW now broken 
doWn to aLevel4 WBS, with an updated llWlllemeDt and stafJin& plm. The contractor abaJl provide the coat 
proposal, SOW aod JntearatOd Muter Schedule (IMS) that use the same WBS. An updated RQM cost and plan for 
Phase m to WBS Level 3 and a Phase IV program plan to WBS level U shall be submitted with this proposal. 

Item :x.- Final Technical Report For Phue 1 (8 months after ATP) 
A final technical report documenting the Phase I effort in accordance with Section C-2 of the Contract will be 
delivered eiaht montba after ATP. 

-End .... 

· • Authorization to Proceed 
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In order for the Government to evaluate the effectiveness of proposed solutions in achieving the stated program 
objectives, Go and No-Go criteria have been established to measure whether program objectives have been met 
These Go and No-Go criteria along with Phase II proposal content will serve as the basis for determining whether 
satisfactOry progress is being made to warrant continued perfol'JDaDce into the next phase. As the design of the 
Vulcan engine and ita subsystems mature, additioual quantifiable metrics will be defined for the follow-on phases. 

The Go and No-Go requirements for Phase U and all follow-on phasCs shall be based upon meetiDg the non-tradable 
requiRments, listed below, at the Vulcan engine system level. The way in which these criteria must be met will 
have increasing fidelity as the design matures. 

PHASE ll GO/NO GO CRliER1A 

• . Final Phue IV Demonstration System Desip mccta the dcmonsuation objectives aDd requiml 
performance curves in Fiaure 1 and 2 by simulation or analyaia. · 
• Final CTDl' identifies. an Phase D-IV risk reduction activities and iDcludes quantifiable auccou mtJtric:a for 
each tcat/clcmonatration · · 
• Initial Vulcan eqiDe performance model that can be used tO aencrate onainc pcrformaace adeqUate to macn 
the performance objoctivea. 

NQN-TRADABLE REOUIREMENTS FOR THE VULCAN SYSTEM 

• A eve engine(s) will be developed as an element of the Vulcan engine 
• An existing production Turbine Engine will be another element of the Vulcan engine 

o Must use an existing, produetion ensme from the following list: the Fl00-229, Fll0-129, Fl19 or 
F414. A Government provided, General State-of-the-Art Generic Engine Delcription maybe used. 

• Notional unitlstallcd thrust for the hypersonic v~le is to be provid.od by one or more Vulcan qincl and 
must be pater than the valuei outlined in Fipue t · · 
• NotiOual vOhicl# flitJu path to be mot ()r exceeded on a trajectory to Mach 4 is outliDod in Figure 2 
• eve engine must be able to operate on fuel qualified for the turbine engine and must at least be capable of 
tbrottlin& between half and full power· · 
• Dcsip must include a Turbine Enaine cocoonina architecture and restart capability 
• Full scale Vulcan enaine must be capable of: · 

o Demonstratin& in three modes with continuous operation between Mach 0 to 4+: Turbine only, 
Turbine & eve CD.gino, and CVC enp only 

o Demonstraq an efficient combined inlet architecture 
o Demonstrating an efficient combined nozzle architecture 

Vulcan Turbine eve 
Mach Unlnstalled Unlnstalled Unlnstalled 

Number Thrust (lba) Thrust (lba) Thrust (lba) 
0 80,000 80,000 

1.5 90,000 80,000 10,000 
2.0 70,000 60,000 10,000 
3.0 50,000 50,000 
4.0 50,000 50,000 

Figure 1. Total Uninstallcd Thrust Curve forNotioual Hypersonic Vehicle 
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OEFENS~ ·lovANCEO RESEARCH PROJE~~ AGENCY 
370 I NORTH FAIRFAX DRIVE 
ARLINGTON, VA 22203·1714 

January 5, 2009 

MEMORANDUM FOR CONTRACTING OFFICER'S REPRESENTATIVE 

FROM: DARPA, Contracts Management Office 

TO: Major David Hopper, Deputy Chief, Turbine Bnahlc Division (A.PRURZT), 
1950 Sth S~ WPAPB OH 45433; Ettlail: david;~ua.af.mil 

SUBJ'SCT: A~intmcnt as Contracting Officer's. Kcprcsesitative (COR) 

1. You are hereby appointed as the Contracting Officer's Representative for: 

Contract Number: HROO 11-09-C-0054 
Contractor: OE Aviation 
Project Description: Vulcan System Concept Defintion 

2. This appointment authorizes and designates you to perform the following duties and/or 
responsibilities as specified herein: 

a. Furnish planS1 scbedulea, specifications, descriptions, and other documents to the 
contractor as required by the contract. 

b. Assist tho contractor in interpreting technical aspects of the contract 
specifications/statement of work. Differences of opinion and ~nterpretationa which . 
could affect the terms and conditiona of the contract will be referred to the contracting 
officer far resolution. 

c. Provide Government recommendations/approvals to the contractor promptly in all 
cases where the contract calls for technical approval. 

d. Observe, monitor, and assess the contractors perfonnance under the terms of the 
contract. This includes reporting promptly to the contracting officer any failures, 
delays, or significant deviations of performance, quality, costs, or other actions which 
might jeopardize contract perfonnance . 
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3. In the perfonnance of the duties delegated to you in this letter, you are cautioned that you 
could be held personally liable for actions taken or directions given by you to the contractor 
that are beyond the authorities given to you in this letter. The duties or authorities in this 
letter are not delegable; therefore, you must advise the Contracting Officer or the Contract 
Administrator/Specialist immediately when you are unable to perform these duties. 

4. In your dealings with the contractor you must not give technical direction as though the 
contractor's employees are Government employees. You must maintain a formal, anns
length relationship with the contractor in order to avoid even an appearance that the contract 
is one for personal services. If the contractor's performance takes place in a Government 
facility, then to the maximum extent practicable, the contractor's work area should be 
physically separated from areas in which Government employees work, ~d communication 
with the contractor's employees on contractual tnatters should be only through that contractor 
ernployec(s} designated by the contractor to slip~se them." You must not give any direction 
to the contractor that is not authorized·by the statement of work because it is not tho intent of 
tho Government that a contractor be required to. do anything that is not included in the 
contract. 

S. You are responsible for providing prompt notification to the contracting officer any 
significant deficiencies with respect to contractor performance or other actions which might 
jeopardize contract performance. · 

6. You are not authorized by this letter to take any action, either directly or indirectly, that could 
result in a change in the pricing, quantity, quality, place ofperfonnance, delivery schedule or 
any other terms and conditions of the basic contract, or to direct the accomplishment of effort 
which would exccod the scope of the basic cOntract. You must be especially cautious in 
providing interpretation of the specifications/ statement of work. The agreement reached or 
technical direction given must be fonnalized in writing with copies to tqc contracting officer. 
You shall also infonn the contractor that if he believes that the COR's interpretation is 
erroneous, the contractor must notify the contracting officer in writing concerning the details 
of his position. 

7. Spec:itic duties in addition to tho~e above arc as follows: 

a. Control all government technical interfaces with the contractor. 

b. Ensure that copies of government technical correspondence are forwarded to the 
contracting officer for placement in the contract file. 

c. Promptly furnish documentation on any requests for change, deviation, or waiver 
(whether generated by the Government or the contractor} to the contracting officer for 
appropriate action. 

d. Review and, if required (i.e., Fixed Price Payments), accept invoices submitted 
through W A WF as stipulated in Section 0 of the Contract. 
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e. Provide required review of Patent/Invention DilclOIUI'CI made in I·Bdi10n 
(http://www.iediiOn.aov). 

f. 1be COR must maintain a 1epuate file for oach contract for wbieh holshe acta u 
COR. The file should •erve 11 1 repository md reconl of all documen.taancl 
communicationa between the contractor and tho COR. At a minbnum, tho tile mUit 
lncludo a copy of the contraet and all modiftcati0111 u woll u tho COR. appointmont 
Jcmor. Example~ of other tlte dooumenwion may include: 

• Roporta required per the contract, o.a. interim lll1d final toolmical or patent 
nportl . 

• ~for lteaord clooumeDtiDa important contrlat dblcuaioal 
• llocorda of tbnna1 moetinp. e.a. po1t awanl oonr.:.ce, pro&rlm miewa, ate. 

a. Anilt ACO .sior Pco ... nq1Mitocl. wttl\ ololeout ictlvUletlt oompl«ton of 
contriCt period ofpedbrmaalce. · 

8. If thia ia yow first appointment u 1 COR or if you have not porformod COR duties within 
tho Jut two yom, and in order to comply with DP AR.S 201 .6-2, you must complete COR . 
trainin& immediately 10 tblt you can proparly pecuto your l'llpOftlibWtiea un4w thia · 
contract. A aood aource of COR tninina ia available via a wob-bued module, CLC t 06, 
''Contractin1 Officer Representative with J MJNiOD POCUI" at www.dau.mil. 

9. Yow appointment u COR. for thia efron oxpirea upoa fiul diapolitioa of tho contraot. 
. . 

1 o. your aood Jlldamant bi perfonnina your dutiil uadar tbo contract will bave IIi bnportant 
effeot on the vahso of tho porfomlllllce obtiinocl by the OovcmmtDt. · 

Contraedna omc. 
\lfrl 0 ,. 

Dater 1 

J~~ 
Contraotina OfiOer'a bprcaentitive 

. 2 'S/+n o? 
Date 
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ldentftlcatioa and Auertioa of Restrictiou on the Govemment'• Uae, 
Beleue, or Diaeloaure of TechaJcal Data or Computer Software 

In accordance with DFARS 2.52.227-7017, the Contractor userts for itself, or the persons 
identiiled below. that the Government's rights to use, release, or disclose the following technical 
data or computer software should be ~estricted: 
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DATE: 

PRINTPD NAME AND Tm..E: 

SIGNATURE: 
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DEFENSE ADVANCED RESEARCH PROJECTS AGENCY 
3701 NORTH P:AlRFAX DRIVE 
ARLINGTON, VA 22203-t7t• 

Oeoerll Electric Company 
1 Neumamn Way 
Cincinnati, OH 45215-1988 

R.EF!IlENCB: 

susmcr~ 

aen.a1 Electric Company's Propoaal for Vulcan Pqr1m, PU.'J 

AUI'HOlUZATION TO INCUR. PU-AWAaQ cosTs 
. . . 

The Ditenll Advanced Releah Projects Ai-cY·(l)AIPA). eomr.cq· Mal.-• Of!loe (CMO), balt.ceivocla Vlli4 ........ tba'r.lell·~ 
~ ill support ofpdirii•Mc!ctofthe raftrea.o..l PftJpoUf. DA»A ~ 
awardina.a COI1traot (coat-phJI-fbted-fee) to Ocmera1 Blectrio Company for lbil effort. 

Since tbo DARPA Coatnctina Officer bu detenninecl that iDCUl'l'lllCI of 001t1 
prior to the of'fec:dvo date of the anticipated contnct it n--..y to anaure compliiDce 
with the proposed schedule, the GovammCilt llld the Contnctor ,.... .. followa: · 

FIRST: In the event a contnct is awmled. pn-awiRI costa, ppt II ll5llj 
8·001 shall bo allowable UDder the Co11tnot. ~' tba the iadividull oca thereiD· 
aball be: .. ' 

· (a) othanrise allowable, reuonable, and allocable; 
(b) incurred durina tho periocl Mudl 9, 2009 tbrouab May 8, 200P; llld, 
(c) iacumd spOclftcally a· excluively to acoomplllb tbe otfort dacribe&l in 

the ref'ereftced proposaL 

SBCON&. ·Contract speciftcationl and price sbaJl be asreed to by the eart• of 

(a) May 8, 2009; or 
(b) the date on which the amount of ftmcla oblipted, committed or axpeaded 

under this Advance ApeemCIDt il equal to no more than SSOO,OOO. 

TiiliD AND PINALL Y: It ia the intention of tho Govemmeat to award a 
contract to the Contractor, aubject to ftnil aareemeat Oil COD1rlct tams, specificati001 and 
price, whicb contract lhaU incorporate tbiJ Advance AJl"''DlCCII. It. iJ understood aad 
88f"C'd by both parties that tbi1 Aanement CODCCml the treatment of pro-awud coats in 
the ovcmt of award of a contraQ. This A&reement does not require the Contractor 10 iDcur 
any such costa. and any costa incurred are at the risk oftbe Contractor, pendina the award 
of a contract. 

Pap 1 of2 
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For the Government: 
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AMENDMENT OF SOUCITATIONIMODIFICA.TION OF CONTitACT 

............... lollllilll .................... Tllt .............. l ....... _.,..,OIIIr 
Otlll'_lllk_..._._lplol'dlit .......... prillrlll .. .__. .. -.....,hoiOIII .... ••• ..... .,_., .. ~.....,._ 
,.,., .............. ,, ..... ___ .......... ~(lt)., ..... ltilltt-"'•flia ................. ..,., .... .......-.: 
..-(c) Br ....... .._ •ll .... wlllallllllluda 1 ......_ tethoiOIIci..- _........_........_ IIAILUaiOP YOUl ACICNOWLIDDMINTTO. 
RIICIIIVID ATTMIPLACI DIIIGNA11t)JIOR TH8 UI.'IIPTOP omiU PIIOil TO THaltO\JI. AND DATIIPIICIFIID !WAY UIULTIN 
WBCnONOPYDUilOf'PU. .,..,.._oftlllla..--~*'lltto ...... llloll'w~.........._ -· .... lllll)'ho!Mdl.., ..... _....,, 
jiiWIIW.rll ................. ...._ .. llllllllcilalioa ................... __ ._.,.. .... OJIIIIlqllllur ..... ..-w. 

AND APPROPRIATION DATA 

APPROVED BY OIRM 11-14 

0~/23/2009 10:1nOM 
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SUMMARY OF CHANGES 

~· '":14a.m. 04-23-2009 
' 
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POOOOI 
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The PUJ'POIO of the modification il tG revile the eatimatecl COIU of two IUbconlnlcton, The Boeina Compuy and 
Northrop Gnunmaa, under Section H-10 within tho oriainaJiy neaotilted total coat oeilifta for lhe IUbcontracton. 
The toCal coat plus fixed fee of the Coolrlct rema; .. unchanpcL Accordiaafy, revise the Conn:t 11 tbllows: 

SECTION H ·SPECIAL CONTRACT RIQUIRIMINTS 

Revi~e tbo Cltimlted COitl oftbe •ubcontnctol'l, The Boema Company IDd Northrop Grumman, 11 follows: 

'l'berefoN.at Section H-10 • Congnt to Subcomres& revile panptpb (I) to nlld.11 followa: 

(1) Pursuant to the cl1111e of the General Proviaiom entitlecl"Subcontracts (JUN 2007)," FAR .52.244-2(j),. 
the Contractina Officer hereby COIIIellb to the placement of IUbcoatrlct(l) with the fOilowma finn(a)t'con.Wtant(a) 11 the ceilina amounta specifted: 

-End-

04/23/2009 10•100M 
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AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT 

~ 

~ CICHRII-IID01'111ft- QUITA 
1'101 N.FNWM-1:11'. 
ARI,INOTQIII VAJDP 

1. N~MB AND ADDRESS OF 
GefiEIW.IUICl'IIC COIIIWIT 
1 N&UiotAMNWA'f' 
CINCINNATI Otl 1112'11-1-

COO& av (Ir odlar .._ """6) 
DCIMNIICIW'T I'N:IP\UI)NQPIMTIOHI 
oee-. 
1QCII WUT8IH AYIIOIW 
L Yllll W. lne10oCM41 

(No., Street. C.ny, Slata Code) 

IIIIMIIUIIillllllld..un.a.ll ....... •lllfollthla ._14. ,__. ............ llr,_..tiOCIIr ........ 

07-28-2009 

OfllirMII ......... _...rldlil......_..,.. ....................................... _,_., .. ~lllllladll 
<a>ay....,.....-.a ... as .... ...-.. CGplaitlw--....(lttBy..._lldPII_..,IIill......._• ... ...,.,..,...,.,~ 
or(~>l ly..,...l_ar..,_. wlliGIIlncludll----;-._ .. die~------- PAIL'UIIIOI 'IOUkACio«JWUIDOMINTTO a 
1U1CE1V1D AT THE PLAC1i DUIONA TID POll 'I1UilUIC8ll'T OP Of1'IIU PlliOR TO Tltl! HOU'& AND DA TB SP!CiflBO MAY USUL T IN 
llMIC'110N OP YOUil OfFilL lf"r v~ tllhil......,._.yw ........ •ofiW ~ ........ ullc-.,. -.y be Jllldlby .... or loltlr, 
JIIWidldlll:llllllalnmarloltlr...._ ....._ •lllo llllicillliaa_.lbia.........,lllllll......m.I,._IDiba.._'-_.dlll .,.allld. 

AND APPllOPIUATION .DATA (lfnquinld) 

13. 11111 ITI!M 
IT 

THIS CHAIIKiB OIDII.IllllSSUBD PUUUANT TO: (s,.clfy llllllllltty) THB CHANOBS SBT POR1111N ITBM 14 AU MADB IN THB 
CONTRACI' ORDBR NO. IN l'I'BM lOA. 

14. DI!IC'liPTION OP AMBNDMRNTIMODIFICAnON (OrpabDd 111 UCP MOdoa holdlap, blcllldlq IOlloillliaafOOIMII ......... , . . . 
Modlftcatlan Caalnll Nl11111101': J~ 

(See P8;112lhloullh 4) 

, /9 

PAGES 

4 

STANDAID FORM 30 (Rw. 
PIWC:riblcl 111 OSA 
PAil(41 CFR) 53.243 
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SECTION SF 30 BLOCK 14 CONTINUATION PAGE 

SUMMARY OF CHANGES 

HROOll-09-C-0054 
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The purpose of the modification i110: 
(a) chanp tho 10 IDd no-so criteria for Vulcan Prop'am Pbae II to Vulc:aD Bqmc Systllll Level 

RequiRmellta, ' 
(b) provide additional detail tor the SLA model deUverab1e requiremcal. 
(c) delete Pbue II propam plan and Pbuc U pmpoaal deliverable nquiremeDta, 
(d) CX..S the tenn of the Ccmtnct from December 13, 2009 by Dine (9) lliiOidbl to Septamber 13, 2010, ad 
( o) revile the key penonnel Ulldw SectiOD H-3 of the Colltrlct. 

The ctwapa tilted ill (a) throqb (a) lbove llbiU be accompliabed at no ldditional coet to the GovemmiDt. 
Acoordiqly, mlb the followilll revi1ioa1 to tho Ccmtnlct: 

SICTION C- DISCRimONS AND SPECIFICATIONS 

• At Section C.l - Scppc gf Wqrk: 

lleviie para&r~Ph (a) to reid u follow•: 

(a) The Contnctor aban fumillh the neceuary penonnel. materiala, ticilitiel and otbar .mcea u 
may be nquired to perform Coa.nct Lioc Item Number (CLIN) 0001 ill IICCOI'dlncl wi1h Attachment No. I 
~ Staument of Work (Revision 1) eDtitlocl, •Phale I - Vulcan System Concept Deflnitiaa." and Attachmoat 
No.2- Vulcan Eqinc S)'I1Cm Level Requiremell1a, in IIUJIPOI't of tho VulCID Propm, Pbue 1. 

Delete puqraph (b) ill it1 entirety. 

• At Sectioa c-2 - Blpprt! AD4 Qtlw: Qs!liy!mbln, delete Phue U Propolal delMrlblc requiremeDt. 
Pmpph (a)(3) l1 deleted in ita eathety and indicatad u "lclerved. 11 

SECTION F- DELIVERIES OR PERJI'ORMANCE 

• The term of the Coldract iumUIIIdlid from Decembar 13, 2009 to Soptembor 13. 2010. Soctioll F-1 - Illll. 
gfCm1gct - ia milod to read • followl: . 

The term of the Contiact commenotl OD Aprill4, 20091Dd COIIIinuel tbrouP Soptembar 13, 
. 2010.* 

• An Authorization to Incur Pre-Award Colli wuluued to the Coa1raclor on March 6, 2009 (sec 
An.cbmellt No. 6- Advance Aaroomcnt to IDc:ur Pto-Award Cotta UDder Connct HR.0011.()9.C-QOS4). 

• At Section F-2 • Rlpgrtf md Qtlw Deliymblet: 

- Delete the followins: 

~ Descdptioa Due pate; 
0001 Ph11e II Propou1 Seven (7) motltba after the award of the Coatract 

2/9 
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• bviae the dlle date for the Final Tecbnical Report for Pbue I u followa: 

CJH DwrjptiQD Dyp Date 

OOOJ Final Tcc:hnicallleport At lhc and oftbo oiahdl (8th) moGth after 
for Pbae I ccmlrlld award 

07-28-2009 

HROOII-09-C.OOS4 
P00002 

Pap3 of4 

SECTION H ·SPECIAL CONTRA.cr REQUIUM&NTS 

• 

SIC'I'IOfC ~·. UIT OJ' DOCVMINTS. &XIDITIANOoTRBR A'M'ACltMDm 

• A miled At1ac11m1mt No; I IDd a m'iled AtticbDIIDt No. 2 uo iacludld iD tldl Nocliflcadoa 1'00002. n. 
~at~ Mo. l andAUiclaMntNo, 2 u c:blapdtontil4 • .now.: 
Attachment No. l 

AU.Cbmeat No. 2 

A1TACHMINT NO. 1 

' . ' 

S11.1e1Deftt of Wort (Rtviaionl)~ "Pbble 1· V'llbal 
System Concopt DefiDitiosl" (3 PIPI) 
Vulcan EDaiDe Syw1em L.wl R.equirtmeatl (2 pap~) 

• Undc' Tuk 1.1.4.1 (Technicll Propun MIIUIPftlllld), de&ete the followiJJa aealt~Dcc: 

"lncludad ill lhi1 dl:wt illile pnparatiOD and Planaiaa of 1M VuiCIID Pl.- U plm aDd propoul." 

I film vii. -Vulcan Modell (6 montba after A TP) 
The Coll&nctorlball pMclt compu11r milllatiOil ottbe notional operadoa oflbe Vulca ..-to include 
the ~nr~~iticm hill tur'biDe cm1y to liDihaeout turbJuiCVC IDd eve only ICftlll tbe ~ ftom 
Milch 0 to 4+. ' 

1be Contrlctor llhaU pnavKt. two (2)- ofSLA ICIIe modell of'tha VU. 8aple. Tht ~ 
detailed SLA models inust be aized IUCh thlt IIC1l model will flt iD a dnlw« with tbe followiq 
ctimenliODI: 10 l/4"1lciaht X IS 1/411 widlb X 24 3/<t" depth. 

The CoDRISRll packap to include Ill delivmblea (itema iii, iv, v, vt, aad vii) ciue at the CoDRISR.It win 
be delivered aix mootht after A TP. 

Item viii. - RCI«Ved. 

Item lx. -lleMrved. 

A lTACHMENT NO.2 

• lleviae the title. "Go ll1d No-Oo Criteria for VW;m Propm Pbae n: to "Vulcan Enaine Syatem Lovel 
Rcqui~.· 

07/28/20Qg 07:22AM 

3/9 
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• Delete tbc followin& parqraphs: 

07-28-2009 

HR.OO ll..Q9.C..OOS4 
P00002 

Pqe4of4 

In order for the OovenlmeDt to evaluate the effectiveneu of proposed 101utio111 iD achieviq the stated 
propam objective&, Go and No-Oo criteria have been el1ablilhed to IDIIIIIn whether prop1m objectives 
have beeD met. Thclc Go ll11d No-Oo criteria alon& with Pb8ll n propolll content will serve u the buia 
for determinina whether satisfactory proarea ia beiDa mlde to wmaat ccmtinued pertbrra~DCe into the next 
phase. As the deaip oftbe Vulcan entinc lll1d itsiUblyateml mature, additiODal qualifiable metricl wiD 
be defined for the follow-on pbuee. 

The Go llld No-Go requ1tements for Pbae n llldall ronow-o11 phiMI•hlll be buocl upOD meetiq tho 
acm-tradable requirement&, lilted below, at the Vulclln enaine tyltem level The way iD which tbelc criteria 
lllUit be IDil will have iDcraliq fidelity u the duip maturt1. 

• Delete the tidt, "PHASE II OOINO 00 CRlTElUA. • 

-W-

4/9 
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STATEMENT 01' WOU (REVISION 1) 
_ roa 

VULCAN PROGRAM 
PHASE I· VULCAN SYSTEM CONCEPT DUINITION 

Tuk 1 v._ Prop-ua: The Conb'ICtor shall perform pbue I of the Vulcan program. 

Tllk 1.1 Propaldoll s,..._ The Connctor aball perform the tub described below. 

Talk 1.1.1 Turblat BaaJae; No work planned in pbue L 

Tuk 1.1.2 eve ...-.: The ContniCtor ahall perform the taalcs delcribed below in furtberance of Pbue I deaip 
of tbe eve ea,ine. 

Tllk 1.1.2.1 eve COIIIblalor: The Contnctor lball perform trade lhldiea to dhelop a eve combustor deaian to 
meet Vutcan Propua requhulenta. Subtllb include conceptuiJ delip aad both lero IDCllhermalhnechanical 
dealp Oftbe eve combult.ar. Thildellp win be conala-. wldt tbe conc:epWil dellp IDd requiremenll 
de¥1loped under tub 1.1.4.3, 1.1.4.4, .t 1.1.4.5. A crlttcal ~ clewlopmenl plarl will be developed for 
eiCb C:OmponeDL . · 

T81k L1.2.2 CVC Coatrola The eoDirletOr shall perform lrade stucllea to develop fuel system definition. air val-ve 
definition, ipiticm system and CVe cnaine control COncepti that meet requimDcnts developed by the VUICID 
system conceptual desip. A critical recbnolozy de'Velopment plan will be developed for each component. 

Tuk LU A1l'fra.- lafelndoa: The ContriiCtOr shall perform the sub-tasks delcribed below in furtherance of 
enablin& qine airframe inlep'ltlon to a acaeric IIHICb 4 airfmne. · 

TB1.1.3.1 Flow Ma..,......a s,.eem: The Contractor shaD perform trade atudies aod CODCepiUII desip of the 
Vulcan enJioe flow DliJIIICWOillaystem. Cridcal teclmoloJY wiU be identified IDd a plan to develop critical 
tecbnolo&J for the Vulcan eqille teat will be formuJased. · 

T.-1.1.3.2 TraiUitioa Duct aDd Emalllt: The Contnlctor shall perform trade atudiea neceuary to develop a 
conceptual deaip for the Vulcan en&inc tnnaitlon duct and WlausL The aubtuka include de-veloprnlmt of airframe 
iaterfacea. coucopt developmen& aad modelinl to provide nozzle performance data. 

Tuk 1.1.3.3 Turblae EllliM c.,......,. The CoDtractonball perform lrlde studies, conceptual desian 
developlllllll. and technolOI)' aaeamenta. Bnablina technoiOCY will be idenlitied and a development p1an 
fonnulaled. CocooaiRJ of tui'bine eosine concepti shall be developed for botb a fli&bt ayatem and a teat article to 
protect eRiinc from damap durin1 teltina. 

Tult 1.1.3A Eaerv Maaqemea~ The Co111r11Ct01' shall perform trade studies in cooperation with the airframer to 
identify v.hiclc and eosine actiw coolinc requirements, thermal manaaemeat requirement~, vehicle power 
extraction requirements and fuel beat aink requiremelltl. Boablina technoloJY development plana wUI be developed 
for each area. · 

Tuk 1.1.3.5 Mouta aad •eblde bderfaas: No activity planned in this area in phase L 

Tuk 1.1.3.6 Vulcaa EqiDe Coatroll. The eontrletor will develop conceptual desip~ of the Vulcan eqinc 
control system. elec1rical system and logic syatem. Enabling technology development plans will be developed for 
each area. 

T.- LL4 SJ*D It Eaclaeerill& Maallpmeat: Tbe Contractor sball perform tbe systems and enJineeriq 
mmaaement subtub to complete the proaram. 

n71?AI?nno n7.~~ou 
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Tuk 1.1.4.1 T•nlal Proana ..............a The Contractor shall manaF the tecbnlcal. cost, and ICbedule 
risks of lbe propu~~aDII provide timely statui updalea to the Oo~ The Coatnctor lha!l document in detail 
the conduct and resulta of this effort in eccordance with Section C of tbe Contnlet. . 

The ContriCtor will support up to 2 Weapon Syallml Collb'ICtor tam& (WSC) for enainelairframe intqratioa 
studies lnd for continued miaaion tJ'Ide.otr aaalysea for the Vulcan eqine. The Contrlctor wiJIIbo provide 
support to up to 2 WSC team1 for enaioe-airframe inlqmion, flow ~ po'WII' and lbermal mauqemeDt 
systems atudiel. Deliwry Item~: ii (MolllhJy Tecbllical Rqlorll), viii, il, x · 

T.- 1.1.4.2 ,.,..._. Jl'luacW Mwnnar-ent: Tbe Coolnccor shall provide timely finlncial reporllto the 
aovemmem iDcludina monthly repona, a quarterly report, and a fiaaJ report. Deliwry Item: ii (Monthly R&D StltUI 
Reports) 

T.al.l.4.3 Vai&MSJIIIID c.......-Dtnlpud .............. MedAl& The Contnc:kw lbal1 perlbnn dealp 
1r111i IIUdie&todPelopa VulC.EaaiDD~ .deailft.IIDIDDOlVU.Pioaraa .......... T~ 
trldeotfa, airframe lnlepdoa iiiUII, system layout. Mil ~..- cboicelllhall ....... tDdeWadtwt 
prvpUlaion ayltelll c:oafiauralion. PwformaDI:e IDIIric1 aha1l11i allocatld to ..... sya&e~Di;· · · · · • 

'1'bcl Coatr1Ct10t.aball .... I p.rfOnnlllce modelucl cyc,1e .. fot lbl.prpillld Vulcaa I!Dpa .la Tuk 
l. Tbtmodel aball be used to docile~ nlelric:uequirlilalta to Vuk:allanp. ~ 
Delivery lteml: i, vi, vll · 

TMk 1.1.4.4 Vulcu S,..._ B.~ Dneloplneat: The Contractor lhall alloclle requimnenb to all 
qine sublylteml buecl on tbe selectecl conc:eptulldellp. Tbele requirements shall provide the buil of tbe 
tectmolo&Y development plana to be executed in later plwcl of the proJRID. Delivery Items: iii, iv 

TMk 1.1.4.5 eve s.pne s,..... ~ 1be Contractor lhalt allocate requilemeftta for the eve Bname 
subsystems baled on tbe aclecbld conceptual delip. 'lllele requiremeDta will provide the bail for lllelumloay 
development to support the Pbue m enpe teatina-. Delivery Item: iv 

Talk1.1.4.1 ~ ,........l,)lmiiD,...a ~ The Con&ractor abill ideat1fy the critical aOcbnolopa 
INIC8IIII')' to c;Omp!llle Vulcan_. dewlopmeat. T1ie ~ sbiU cldamilleTltL level oftbl tlelmolopa 
ond develop a pliD to odvnnce the teclmotopa to TIL 6. Delivery Item! v 

DlllnraW. 

lttiD •-KldrolrMtelint (wltldD 1 IDOidll alter Alltllorilltloll To Praclld (A'IP)) 
A Kickoff Meedallhall be beld ODd the kickoff review piCkqe lball be delivered. 

ltellll·laterlal Dlllp ....... (IDR) (3--..... ATP).. 
The IDR. pnckap to i11c:lude· nll deliverable~ clue at lbe IDR shall be deliwnd ·ll die 1'IJi8etiDa. Propea Oil trade 
studiea and system desip will be reponed alon& with an updue to tbe CTDP &ball be a port of tbe ~ pockap. 

Iteaa II- MoatbiJ a&D Statuallepo111 

The contractor shall submit monthly R.a:D statUI reports iD accordance with Section C-2 of tbe Contnct. 
Additionally,lbe Contnctor wUI participate in a ftlmthly statui te1ecom with th8 DARPA Prolf&lll 
ManapriConb'ICtin& Officer' a Representative <COR.). 

lt.enaiU.- S71tea1 ~~~ Reriew' of Valcu S,.. (' ...... after ATP) 
A Conceptual Oeaip (CoD) of the Vulcan En&ine sholl be paerated. Bued on the CoD of the Vulcan Eoaiae the 
ConlrDCtOr will use systems enaineerina to flow design. requimnenta, and functioas neceuary to ac:bleve tbe 
predicted Vulcan system perfotTG~~DCe. A CoD and Systems Requimnent Doc:umeat (SRD) shall be deli\'efed at a 
Conceptual Dl:lip kview/System Rcquiremcnta Review (CoORISR.R.) to be held 6 mondu after ATP . 

.,.._ ......... ·-- ... - -- -- --~· 
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A SRD for the Vulcan Bnalne Demonstration System (II • minimum to include the eve. Turbine. and appropriate 
inlet &Del rm:zle for tile down selected c:onfi&uration) shall be delivered at lhe CoORJSRR. 

lte•l•.- SJ*DI Requlrellleatl Rmn (SU.) Pllue m .,.__... .. s,.te. (6 ......_ aft8r ATP) 
A SRD for lhe VulcaD Eosine Pbue m clemonstnlion system sball be delivered at the CoDRISRR. At a minimum; 
lhe SRR will include the eve and the approprialelnlet IDd nozzle for the down selected c:cmfi&uradon. 

lte• '·-Flail CTDP (6 IIIODC:IIIaller ATP) 
A final CTDP that includc:a a risk usessmout. risk manapment ancl mitipdon plans, system IJid sepaent risk 
warerfalls, test and dealmltration quantifllble suc:ccaa mc:trica, a Muter Teslin& Sc:hedulc, IDd resulta of tndc 
studies (item i) aha1l be delivered at the CoDRISRR.. 

1.._ Y1.- ........... .....,. Model (6 ...... after ATP) 
The Vulcan Eftline Performance Modellhall be developed baed on the Vulcan Bn&iDe CoD and include the eve, 
1'1.lrbW and lhe appropriate inlet &Del aazzle for the doWD ICleciDd conftauradoa. Tbo model will be used to model 
the portbn'naiiCe of the Vulcan EaPne and shaD provide infOrmation to charlctai•lta oriiJa, methodolo&Y. 
development, validatkm, and ••ion to syaiDml eqi ..... proce1111. 11w VulcaD BnaiM Pwforinance Model 
lihall be dell\'el'lld II the CoDRISRll 

A pure randet perfonnaoce t'DOdllllball be.provided u a bueline for colllplri1011ml ahall be deliveawd at lbe 
CoDRISRR to be held six montba after ATP 

Item d.- Vulcu Modell (6JDOIItbl after A TP) 
The Contractor shall provide computer animation of the DOtional operation of tbe Vulcan enciM to include the 
lrllllltion from turbine only. to simultaneous turbiotJCVC and CVC only ICI'OIS the ~ectory from Mach 0 to 4+. 

The c:ontriCtor shall provide two (Z) seta of SLA sc:ale modela of the Vulc:aa Bnaine. Tbe appropriately detailed 
SLA models must be sized such that e~eh n1odel will fit in a drawer with the followiq dimensions: 10 IW beiaht x 
IS 114" widtb 1 24 314" depdL 

'lbe CoDRJSRl packap to iDCJude all deliverablea (items iii, iv, v, vi, aud vii) clue at tile CoDRISRR. wUl be 
delivered atx months after ATP. 

lteaarill.-~. 

Item b. - Reserved. 

Item L-PiMI Tecllnk:lllteport For Pbtlie I (I__... .... ATP). 
A final technical report documcndna the Phue I effort in acc:ordiDCe with Sectloa C-2 of the C0111raet wiU be 
delivered eipt months a&r ATP. 

-End .. 

• Autborization to Proceed 
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VULCAN ENGINE SYSTEM LEVEL REQUIREMENTS 

Final Phase IV Demonstration System Desip meets the demonstration objectives and required 
performance cum:s in Fipre 1 and 2 by aimulltion or analyaia. 

F'mal CI'DP identlf'aes all Phase B·IV risk reduction lldivities and illcllldet quafltifiable succ:ess metrica for 
each 1atlclemo111tratioa 

Initial Vulcan enaine performance model tbat can be used to pnerale en,ine performance adequate to meet 
the performance objective~. 

NON· IRADABI..E RBOtJIIEMENTS Rll THB ytn,CAN SYST&f 

• A eve enat-<•> wiD be~ umeietlealofthl VW.tqint 

• AD Clliahla produc:tiga Turbiae Eape will be l1lOther ....._of the Vulcan enpw 
o Muat use an •~~tina. pocluctioa qijllfmm tlio foiiOWinllilt: the FtOO-~ Pll~l2t, Pl"19 or 

P4l4. A Government provided, 0enen1 stoof-t!Je.An Oenerfc Bnalne Deacriptioil may be IIIICl. 

• Notional uninstalled dvu8t for the hypersonic 'Wibicle Ia to be provided by one or more Vulcan enainea and 
must be pcatcr rhaD the values outlined in Pi&ure 1 

• Nodolllll vehicle flight path to be met or exceeded on a~ to Mach 4 is oudined in Pipre 2 

• eve enpe must be able to operate on fuel qualified for the turbine enaine and mUll at 1eut be cap.ble of 
throttlina betwcea half and full power 

• Deslp must include a Turbine Bnaine COCOODin& architecture and restart c.pabnity 

• Pull aca1e Vidcaa e1J1ine muat be clplble of: 

0 DemoalltrltiJia bt ~ rNJde. widi COitlnuou operation betweea Mach 0 to 4+: TurbiDe only, 
Turbine A: eve enaine. and eve enafne only 

o Demoutntina an efficient combiDed ialec an::Jdtecture 

o Demoaatntinaan efftcleat c:ombiaed aozzle archbcture 

-~ ·:.:··-r!~..: I !:=:.fT ~!c;.:·· 
~~~_!-:f~fo~j-~~~~ -~--
[· ....... tg -··- --+ ... -· .... ~:= 1····-·-"-··---~~i ........ -.... --~g:;-1 
,. ·· 3.o · ..... l ..... _ ....... _oo;oooj' · · -·--- -·---:--···-r-- _ ... --...... so.ooo-· 
['=4:.<)~~-~~ ·::.· .. ~=~~--~!.~.J ... ~=~=-~~~:~:~=·=·t.=.~:~~~;~J 

Flaure I. Total Uninatalled Tbruateurve for Notional Hypenonic Vehicle 
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Figure 2. Flight Trajectory of Notional Vehicle to maintain (Q = 1,500 Jb/ft2) 

-End-
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