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Raply b octn of

Mational Aeronautizs and
Space Administration

Langiey Research Center
Harmzton, VA 236810001

154 April 13, 1998

Mt. John Greepewald, Jr.
MNorthndge, CA 91325

Prear Mr. Greenewald:

This is in response to your recent request for Contract NAS1-97110, A copy of the contract is
enciosed, The following information is considered exempt from disclosure and has been
deleted: .

*  From the Contract: Ceiling percentages, pg. 21.

The deleted material is exempt from disclosure under 14 C.E.R. 1206.300(h%4) which covers
trade secrets and commercial or financial information cbtained from a person and privileged
or confidential. It has been held that commercial or financial matter s “confidential™ for
purposes of this exempdion if its disclosure wauld be likely to have gither of the following
effscts: (1) impair the Governznent's ability to obtain necessary information in the future: or
(2} cause substantial harm to the competitive position of the person from whaom the
information was obtained, National Parks and Conservation v. Monton, 498 F2d 765 (D.C. Cir.
1974).

If NASA should release the negotiated financial information, which is considered to be
company “cenfideatial,” the result could be that contractors would refuse to negotiate snch
agreements on the basis that the firm’s pricing structore and sub-elements of cost would be
made available to its competitors, Furtbermore, disclosure would discourage other companies
from participating in the negotiation of similar advance agreements regarding the limitation of
ceriadn ¢ost items and billing rates.

Since mformation is being withheld, yon have a right 1o appeal to the NASA Administrator if
you are dissatisfied with this response. The sppeal must (1) be addressed to the Administrator,
NASA, Washington, D. C. 20546; (2) be identified clearly en the envelope and in the etver as
an “Appenl I the Freedom of Information Act;” (3} inclode a copy of the request for the
agency record and a copy of this initial determination; (4} to the extent possible, state the
reagons why you believe this determination shoubd be reversed: and (%) be zent to the
Administeator within 30 calendar days of the date of receipt of this initial determination.

Due to the minimal cost in processing this request, all fees have been waived. This material is
farnished under the provisions of the Freedom of Information Act.

Sincerely, )g( ' ,-

Cheryl Winstead
Freedom of Information Act Officer
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PART I - THE SCHEDULE
CTION B - SUPPLIES CR SERVICES AND PRI Q8TS
B.1 SUPPLIES ANDYOR SERVICES TO BE FURNISHED

The Contractor shall provide all rescurces (except as may be expressly stated in this contract as

furnished by the Government) necessary to furnish the required supplies andfcr services in accergance
with the Description/ Specifications/\Wark Statement in Section C.

B.2 TARGET COST AND INCENTIVE FEE

The target cost of this contract is $25,900,000. The maximum incentive fae of this contract is
$3,580,000. The total target cost and incentive fee of this cantract is $33,450,000.

-k

B3  CONTRACT FUNDING {NASA 18-52.232-81) {JUN 1890} e

[a) For purposes of payment of cost, exciusive of fee, in accordance with the Limitatian of Funds
tiause, the total arrount allotted by the Gavernment to this contract is $5,220,000. This allatment covers
the fellowing estimated pericd of performance: Contract award through July 1997,

(b)  An additional amount of 380,000 is obligated under this contract for payment of fee.

SECTION C - DESCRIPTION/SPECIFICATIONSAMORK STATEMENT

C.1 STATEMENT OF WORK - HYPER-X RESEARCH VEHICLE PRODUCTION

1.0 INTRODUGCTION: The goat of the Hypar-X Program is ta damonsirate and validata the
technelogy, the experimental techniques, and camputational methads and toals for design and
performance predictions of a hypersanic aircraft with an airfframe-integrated dual-mode scramjet
propulsion system. Accornplishing this gaal requires three gssential elements: (1) demonstration of
hypersonic-aircraft powered and unpowered fight in an airframe-integrated, hydrogen-fueled duaklmode
scramjet propelled research vehicle at Mach 5, 7 and 10; (2) verification of computational predictions,
analysis, and ground test methadalogies; and (3) scaling of 1 and 2 above to concepts for future
operational air-preathing hypersonic cruise and space access vehicles. This statement of work Is ta
provide the ressarch vehicles for the Airst two essential elements.

2.0 QBJECTIVE: The chjective of this contract is to produce four compiete Hyper-X research
vehicles and ong Hyper-X research vehitie-to-booster adapter and to provide associated hardwars,
scftware and documentation. The contractor shall be respensible for systern/subsystem integration,
certain agpacts of verification and validation as defined in *Technical Requirernents,” and gystems
acceptance testing of the flight vehicles. As a technical goal, ths Hyper-X research veticle production is
to be accomplished thraugh the use of a series of design, fabrcation, manufactitring, assembly and
testing activities organized to minimize the costs and time reguired for the production of the flight reaearch
vehicles (e.y., "Rapid Prototyping™).

3.0 CONTRACTOR'’S TASKS: The contractor shall perfarm the fallowing tasks in
accordance with the Technical Reguirements of section 4.0,

31 Manufacture the four research vehicle airframes and engine components based
on the Government furnished external configuration and internal engine flow path mold lines and gne

resegrch vehicle-to-hooster adapter hased on the Sovernment fumished external configuration and
ejection/separatian system.
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32 Dasign and fabricate and/or procura and integrate all systams/subsystems

(inchuding software) required for praduction of four complete Hyper-X research vehicles and ane research
vahicle-to-booster adapter.

3.3 Perfarm system venfication, analysis and testing (incluging furctianal,

environmental, and performance) of all four research vehidles and the researsh vehicle-to-booster
adapter.

3.4 Provide programmatic and technical documentation as defined in Exhibit A.

3.5 Provide engineering and technical services raguired for the support of Hyper-X
research vehicle-tg-booster integration, testing, mission operations, technical and programmatic reviews,
etc. (see Exhibit B for additional details on significant areas requiring support). These services shall
inciude engineering and technical suppon at the contractor's facility as well as Oryden Flight Research
Center (OFRC} and Langley Research Centar {LaRC).

——_—r

4.0 TECHNICAL REQUIREMENTS: The comtractor shall perform tha Contractor's Tasks in
accardance with the following Technical Reguiremants and applicable Governrment supplied data as set
forth in section H.7. '

4.1 Misgion Objectives: Each research vehicle will demonsirats the performance of
an airframe-integrated, dual mode scramjet powared vehicle at selected test conditions. Data shatl be
acquired to verily scramjet, aeradynamics and stability and control performance predictions and the flight
correlation of the ground based experimental data. In addition, data will ke acquired to verify tha
hypersonic vehicle structural and system design methods. The vehicle shall be designed such that the
probability of causing injury or damage to the suppornt aircraft or persannel or any persannel or structures

n the flight test area will be reasonabiy judged to be extremely improbatble by DFRE using DFRC Basic
QOperating Manual safety criteria.

4.2 Mission Scenario: The Hypar-X research vehicle will be rocket boasted bo the
requirad flight condition as discussed in sections 4.3 and 4.10.2, saparata from the hooster as described
in sectian 4.10.4, establish unpowerad controlled flight, open the angine inlet, achieve Inlet start and
approximately 2 seconds of tare, no fuel engine operation; establish fuel injection and achiave at least 5
saconds of stable combuster oparation maintaining vehicle stability and contral within the flight angle-of-
attack and sice slip limits. Following engine operation, the Hyper-X research vehicle shall obtain
approximately 5 secands of fuel-off (inlet open) perfornance, close the inlet cowl door, fiy a controlled

decelaraticn trajectary ta fow subsonic speed and conclude the fight at a specified point {see secticn
4.12.2} within the test range.

4.3 Test Conditions: Test conditions, for the primary powered portion of the
experiment, are spacified by flight Mach number, Qbar {(dynamic pressure), alangle—of-attack), f{angle of
gside slip), and g(scramjet fuel equivalance ratios 3. The desired test conditions and acceptable "aim”
anvelope subject e launch systam performance uncertainty for the four flight tests (two at Mach 10 shall

ba:
Mach Qbar, PSF o, deg. P, deg. ¥
5+ 20 1000 +-50 2+4-5 0O+-5 10+/-1
7 +10-1 MO0 +/-50 2+-5 0+-5 12+/-1
10 +.1/-.1 1000 +/-50 2+/-5 0O+-5 12 +/-1

Powered aperation shall be performed within these constraints but the
determination of actual conditions will be derived from post-flight data analysis. During the pawered |
operating condition {ji.e., afler delivery to the nominal condition) the: primary test condition will be o, B, and |
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¢. Mach numbers and dynamic prassure shall pe cakulataed from altibude and velocity using a day-of-
launch atmaspheric modal provided by the Gevernment,

4.4 Vehicle Operation Scenario; Vehicie operatian shall be fully autonomous. The
Gaovernment will monitor (Section 4.10.7) and terminate (section 4.10.6) vehicle operation if any potential
axigts for exceeding the limits af the flight test range or in the event of any other unsafe cperation.

4.5 Zeometry
4.5.1 Hyper-X Research Vehicle

4.51.1 System Design: The Govemnment supplied Unigraphics andfar
IGES files provide a candidate Hyper-X research vehicle system design. i is the Government's intent ta
permit flexibility for alternative approaches in the areas of structurat design, system/subsystems design,
and matarials consistant with the maintenance of mission ¢ritical design parameters as discussed helow:

4.5.1.2 Quter Mold Line: The prascribed Hyper-X rasearch vahicla mald-
lines shall be maintaingd. The mold-linas are pravided in the Government fumished Unigraphics andfor
IIGES design fila and shall be maintained within the following manufacturing lerances (Unlvaded):

45121 Bult Gap and Surface Mismatch: The maxirmum
gap shall not exceed 0.030 inchas,
45122 Cantaur: Maximum exteriar contour devialions
shall not exceed 0.040 inches,
45123 Surface Waviness: Surface waviness shall not

exceed 0.015 inches fram peak-to-valley in a §-inch span.

45124 Surface Roughness: The exterior surface
roughness shall not axceed 54 micrpinches rms (roat mean sguare) for metal srfages and 128
microinches rms for the TPS {Thermal Protection Systerm).

4.5.1.3. Aifram# Deflection: Alframe deflection when lcaded at the
designed powered flight condition (section 4.3) shall not compromise scramjet performance ar induce
forebody or ramp shock impingement on the cowl leading edge. Forward and aft facing steps shalk not

exceed 0.040° and 0.060" respectively at any iocatian on the external mald line due b the predicied agrg-
thermal loading at the powered test condition.

4.5.1.4 Engine Flowpath: The Hyper-X fiight vehicle shall maintain the
prescrived fiow path-lines, as per the candidate design. These lines include but are not imited to

farebody, cowl and side wall leading edge radil, forebody initial wedge as well a5 ramp compragsion
angles, inlet internal side wall compression and sweep angles, cawl internal gegmetry, isolator length, fuel
injectar geemetry inclygding injecter orfice sizing io cantroi fuel distribulion, combustor area ratio and
axpansion angles, nozzle expansion angles, including side wall axpansion and ralling edge sweep. At the
predicted asro-thermal loading for the powered condition, the engine te vehicle intarface, and tha antira
intamal fowpaih shall have no forward fAcing steps and aft facing steps shall be limited to 0.010 inches.

In addition, the internal flow path inlet throat and combuster flow path area shall not vary hy more than 1%
of the dasign mokl line values,

452 Hyper-X Research Vehicle-to-Booster Adapter: The prescribed Hyper-X
research vehicle-to-baaster adapter mold-line as pravided in the Govermnment furnished Unigraphics
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andior IGES design files shall be maintained. Manufacturing tolerances shall be consistent with Pegasus’
reguiraments.

4. B Boundary Layer Trips. The Hyper-X rasearch vehicle shall incorporate boundary
layer rips for the flowpath anly. These trip sizes and locations will be specified by the Government

4.7 Weight and CG: The Hyper-X research vehicle shall maintain the prescribed size,
length, and shape of the candidate design. The three axis C.G3. shall be at B6.24"+/-2.9" in X, ++/0.3"in Y
and -Q.76"+/-0.2" in Z in order t& maintain contrai surface effectiveness. Baliast may be required to
maintain the CG location to achieve neutral ta positive stability. For altemative fabrication methods,

materials, or subsystem components. changes to the baseline ballast are acceptable ta meet the fight test
candition requirements.

4.8 & High Tamperature Tunnal (HTT) Restricticns: The Hypar-X flight vehicle
design shall permit testing in the 8' HTT at LaRC. The Hyper-X design shall be able to withstand up to 10
thermal cycfes in the 8'HTT test environment, with exposure up to 15 segand duration, and with the loads
specifiad in Seclion 4.9.5,1 and .2. The vehicle shall contain as many aclive subsystems as possible,
while mesting safety constraints for hydragenfuel and pyrotechnics. Since Hyper-X, research vehicle an-
Board hydrogen will nat be parmitted in the test facility, the facility's 1200 PSIG hydragen and silane
external fuel supply will be utilized as the research vehicie fuel source during the tests. Modifications to
the Hyper-X vehicle which increase the planform area including 8' HTT mousting provisions are not
permitted due to the tunnel lest section size canstraints. All syslems/subsystams shall have interfaces
which can be accessed for vehicle checkout and control during the & HTT test programt.  This interface
shall ba identified in the Interface Contral Document,

4.9 Structures

4.8.1 Loads: External airframe, engine Aow path and vehicle-to-boaster
adapter structural and themmal loads will be provided by the Government. The research vehicle and

vehicie-to-booster adapter shali have sufficient design margin to accomplish tha mission abjectives. The
safety factors of section 4.9.3 shall be applicable for all designs,

4.8.2 Materials: The research wehicle and research vehicle-to-booster
adaptar shall be constructed from the materials stipulated in the candidate design or equivalent Altemate

materials auitabilily shall be assassed using the lads specified in section 4.9.1. All vehicle flowpath
materials (including the farebody) and TPS shall be non-ablative. The TPS shall be as suggested in the
candidate design or egquivalent to assure 1) the contrel of the maximum internal temperatures to
componant “survivability” and/or "operational” temperature limits and 23 the cantral of the maximuem
airframe structure temperatures to limit thermal distortions and the external configuration to conditions
specified in section 4.5.1.

493 Safety FactorsMerification

4.9.3.1 Design Loads and Thermat Condiions far Captive Carry
on B-52B: All primary structures shall be designed to ensure paositive margins of safety based on the
conditions shown in Exhibit £ with a 2.25 (3.0 for nen-metallic structures) factor of safety applied to the
loads derived from these conditions. The research vehicle and research vehicle-to-boastar adapter shall
he designed for sustained auter surface temperatures from -50°F to 180°F, due o altitude and sclar
radiation on the ground respectively. Active supplemental caoling shall be provided to keep the

subsystems within operational limits during ground eperations, including ground halds, with systems
powered.

4.9 3.2 Design Loads and Thermal Conditions for Boast and
Fres Flight: Al primary structure and structure critical 1o the success of the primary mission shalt be
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designed to ensure positive margins of safety for a 1.5 ultimate F.S (factor of safety) for all loads inchacing
thermal induced loads. The 1.5 F.5. is a genaral minimum factor of safaty. Additional factors of gafaty
which are normaily applied 1o specific applications including but not imited to fittings, castings, fasteners,
Auid and gasecus plumbing, and billet-size shall be applied per aerospace industry practice. Conservative
designs shall be applied at complex structural areas, especially if composite structures are utilized, se that
structural proof testing is not required. Tatal structural weight is of secondary impartance to reliability and

maintainability, cost, safety, and schedule. The design trajactory and flight design envelope will be
furnished by tha Government.

4.9.4 Structural Dynamics: The fundamental structural first banding
mode frequency of the Hyper-X research vehicle and beostar combination when configured for fiight shall

be 10 Herz or greater in arder to preclude structural dynamie coupling to the B-52B structural modas.

485 B'HTT. The vehicle and support hardware for mounting the
vehicle in tha B'HTT shali withstand Mach 7 flight conditions at a dynamic pressure of 1000_psf. The

Contractor shall be responsible far praviding a mounting interface adapter on the vehicle for use in the
BHTT test that will permit comrect positicning of the vehicle in the BHTT. The Govemment will provide the
maunting strut to interface the flight vehicle mounling imterface adapter to the wind lwnnel balance. The
factor of safety for this interface adapter will be provided by the Government and the design wil be

approved by tha Sovernment. The Cantractor shail evaluate the following B'HTT load cases and provide
the Covernment with documentation of the analyses used and the resulis.

48351 AL 8 HTT star, the test section pressure changes fram
atrmospheric pressure to approximately 2.0 psia in two seconds. Therefore, intermal aifframe and engine

cavities shall be vented such that component and material loads do not exceed design limit condilions.

Previous testing experience has shawn that a vent area of 7 sgquare inches per 20,000 cubic inches of
enciosed volurne is adequata for 8' HTT test operations.

4.8.5.2 The vehicle will he injected and retracted from the flow
after @ HTT startup and prar to shutdown. The vehicle and maunt systerm must withstand + or - 2g's of

vertical accaleration during the injection and retraction process and the aerodynamic loads imposed by
injection through the tunnel shear layer.

4.10  Systern/Subsystems Reguirements: The research vehicle and vehicle-to-booster
adlapter shall hava sufficient margin and redundancy to accomplizh the mission objectives. A duplicate
mtegrated hardware/software suite shall be provided to DFRC for independent validation testing. Itis the
intent of the Govemment that this system suite be utilized on vehicle number 3 or 4.

4.10.1 General Systany/Subsystem Environment: All systems/
subsysterns on the Hyper-X research vehicle and research vehicie-io-booster adapter shall be capable of
surviving the ground and flight operations and operating reliably throughout the mission. The research
vehicle will be air launchad o an altitude of appraximately 100,000 feel. The systems/subsystems and
companeants shall be capable of cperation during and after the acceleration, vibration, shock, temperabure,
and pressures imposed by the flight environment and the Pegasus booster. Independent inert gas purge
systems shail be provided far both the intemnal cavities (airframe, engine, adapter and vehicle-adaptar
interface} and for the engine pressurized fuel system. Al internzl cavities subject bo fuel cankarmination
shall be purged, vented and monitored for leakage, and the fugl controls designed to dump/avaguate the
fuel and silang/nydrogen anks if a combustable mixture is detected while attached to the B-52B. When
detached from the B-52B, cavity purge shall be maintained, but detection of a combustabie mixture shall
not interfere with normal Aight operations {i.e., do not dump fuel or activate the FTS). The B-52B will have
GN, which may be utilized far any purge requirements while the boaster is attaghed o the B-528. Tasting
and/or anzalyses shall be performed to demonstrate the functional verification of the subsystems whaen
subjected to the expected flight environment. The environment definition shall be based on anailyses or
tests, Venfication of airwerthiness shall be accamplished by tests or similarity. Parts and ¢components
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salection shall be bazed an apprapriate asrospace standards or Specifications. As a goal, the

Government encourages the use of tha “Fail-0Op” design phitasaphy with regard 1 systems/subsystems
design and selaction.

4.10.2 Guidance, Navigation, and Gontrol; The Hyper-X vehicla shali ba
Tully attonemous. After boogt to the desired test condition {Booster guidance is nat g part of this SOW),
Separation from the booster shall B initiated by the Hyper-X vehicle, Afer separation, the vehicle cantro
system shail stabilize and maintain the required vehicie angle af altack and side slip during the enging
ignition and burn. To Achieve the required contra! accuracy and ta verify flight conditions with respact to
airdata, a direct Measurement of airdata shall be required. The fiight test condition shall ba maintained for
S geconds in the presance of induced pitching moments due ta engine cowl mavemeant, engine ignition,
and engine operation. Upon completion of the test sequence, the test conditions are to be maintained far
up 10 an additional 5 seconds. As g secandary cbjective, the vehicla shal be controlied to mission
completion. During the deacent, the control Systern shall initiate maneuvers 0 contral and dissipate
vehicle energy. Additionally, the Capability to superimpose shart duration programmed tegt inputs an the
control surface motians for the purpases of serodynamic parameter Identification is raquired. For all
phases, tha contral 2ystem shail have a minimum of 5 db gain margin and 45 degrees phase margin for all

4.10.3 Engine Control Subsystems: The engine controi gystem shal
control the inlet cowl Rap position, the éngine fuel system {both hydrogen and silane), and the water
cooling system. The control kBgic equations will be supplied by the Gavernment

4.10.3.1 The inlet cowl ap shall be cantrofled on signal
from the engine conirol system to ona of two positions, fully opened (prior bo the power test condition} ar
fully closed {after test). The inlat cawl flap shall be opened once and ¢losed once during the fiight. The flap
shall be fully openad and closed within 0.5 second.

powered tests, Thege Systems shall be designad for operation up to 24 hours from fill, with up to 21 hours
at up fo 180°F, followed by up to 3 hours at -50°F external ambient temperatures. The fual storzge tanks
shall have a minimum factor of safety of 2.5, The lines and fittings in tha fug! System shalt have a
minimum factar of safety of 4. During gnound operations until immediately prior o B-528 angine start, na

vahes in the high prassure prapellant feed systems which Can be opened just prior 1o flight are cumendy
used in flight test operations. There shall be an inert gas Burge system for the pressurized fye; system.

4.10.3.3 Water Cooling System: The Coaiing water
system, when utilized, shail actively control the flow rate of water lx the cacled portians of the engine and
airframe. Control laws for fow rates for the candidate configuration will be provideg By the Government.
Starage tanks shall have g minimum factar of safety of 2.5. The lines and fitings in the watar system shali
have a minimum safety factor of 4. The maximum water fiow raie, and the total water starage
réquirsments for the candidate configuration will be provided by the Government  This system shall
Gperate at sustained ambient congitions fram -50° F 1o +180°F
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4.10.4 Election System: The research vehicle-to-booster
adapter/separation syster shafl e maintained as defined, including the mechanical design, separation
sequance and the minimum Hyper-X rasearch vehicla relativa velocity of 9 fisec away from the adapler at
the end of the adapter rails. Axial acceleration of the Hyper-X research vehicle throughout the separation
sequence shall not exceed 5 g's. Analysis and ground tests utilizing simuiated flight masses and lpads
shail be desigred and conducted ta verify that the Hyper-X research vehicle will succasshilly separate
from the adapter. Separation flight conditions and trajectories will ba furnished by the Government

4.10.5 Fower. The Hyper-X research vehicle shall provide on board
power fur all systems/subsystems. This inciudes the time pericd from Hyper-X research vehicle/booater
separation i the ime at which the flight is completed. Power during the caplive carry will be provided by
the B-528 aircraft. Power during boost will be provided by the Pegasus/adapter system. The adequacy
of the Hyper-X research vehicle powar subsystem shall be demonstrated by tasting and analyses.
Apprapriate switching, fusing, and interfaces shall be designed for research vehicle flight operation and to
intarface with ground test equipment and ground power. The power subsystem shall be deslgned and
bested to assure that unacceptable transients are not produced at the time of stack separation fram the B-
2B and Hyper-X research vehigle separalion from the booster.

4106 Flight Tarmination System (FTS) The purpase of the flight
termination system is to provide safe, deterministic terminatian of an abnormal flight condition. White the
research vehicle will fly aver water, the flight terminaticn system snall preclugde encroachment on the coast
wheare parsonal injury and property damage might ensue,

4.10.8.1 Hyper-X Research Vehicle FTS: The vehicle
fiight termination system shall be dual redundant with dedicated power subsystems and capable of the
executicn of a termination command at any point after separation from the booster uniil Aight completion.
I¥ shall be totally isclated from the rocket beester FTS and shall operate an diffarsnt tonas such that
independent operation is assured. Tests and analyses shall be parformed to verify the adeguacy of the
FTS. Al FT3 components shall be selectad to meet the required environmeantal conditions. Methods to
terminate the vehicle can include remaval of a horizontal or vertical tail or any method that does not
require carrying large amaunts of pyrotechnics. Reliability of the FTS shall be 99.999%. The FTS system

must be capakie of remote “safing” for ground tests and processing. The Hyper-X research vehicle FTS
shall be “armed"” at separation from the Pegasus.

4.108.2 Booster FTS: The duai redundant booster FTS
is not a part of this contract. The booster FTS will be separate and isolated from the Hyper-X vehicle FTS.
4.10.7 Instrumenkatian
4.10.71 Instrumentation/measurement parameters (typa

and [ccalion) and requirements (sample rates, presample filter cut off frequency, range, resolution and
accuracy; will be provided by the Government and updated to reflect specific installation problems (g.9..
section 4,10.7.6). Thesa measuremeants shall be acquired and telemetered. Internal measurements for
alternative systemisubsystem designs may require modifications subject tn Govemment approval. The
sample rate of each parameter shall be five times the expected maximum frequency of that paramater.
Frasampie (or anti-aliasing) fiter cutoff frequency shall be considered as the frequency at which the signai
I5 attenuated 3 dB, at higher frequencies the signal is attenuated 6 dB per pole per octave, Approximately
24 channals of missian critical performance data as defined by the Govarnment shall be stored and

repaatedly transmitted fellowing the test event until mission completion to assure that gritical performance
data is acquired.

4.10.7.2 All sensors and transducers salected to obtain
the required measurements shall meet the specified dala frequency, range, resolution, and ACCUracy
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requirgments as spacified by the Government Thay shall be gerospace qualified or shall be

environmentally gualified by the contractor ta aerospace standards suitable for the mission as specifiad in
Section 4.10.1.

4.10.7.3 All wiring and connectors shall be aerospace
qualified or shail be envircnmentaily qualified by the contracter 1 agrospace standards suitable for this

mission. Aeraspace stendards or specifications for wiring, crimping, soldering practices shall be used
threughout.

4.10.7 4 Signal condilianing equiprmeant qualified to
agrospace standards and to the levels reguired in Section 4.10.1 shall ke provided as necessary to
interface with the sensors, transducers and any other required inpul signals to the PCM tfata acguisition
system. Provision shali be made to allow far 40 percent growth in the number of signal conditioning
channels above those identified in Section 4.10.7.1.

410.7.5 A Pulsa Code Modulation {PCM) data acquisition
gystem qualified 1o aerospace standards ko the conditions specified in Section 4.10.1 shall be utilized. The
PCM shall be of miniature form factor with sufficient capability o implement the required measuraments
list (see section 4.10.7.1). Thea PCM format shalt ba under configuration control, confarm ta IRIG
standards and shall be provided by the contractor in bath hard copy and electranic file forms. The
calibration file for each paramater in the FCM format cantaining the coefficients (CC0, C1,C2, ...C5) derved
fram the general form [ELU equals (CQ) + {(C1)(els) + (C2HCTsY. .+ (CSNCTs)*) whare EU equals
Engineering Units and cts equals PCM counts, shall be provided in electronic file format readable by
Microsoft Excal and shall be under configuration contral. Provision shall be made to allow for 40 parcent
growth in PCM format capacity. in na case shall the PCM bit rate exceed two megabits par sec. Data
latency shall be quantified for 2naleg, bilevel digital and avianics bus inputs: lags in noe case shall excaad
20 milllseconds. One outout stream shall provide modulation for the instrumentation transmitter and shall
be premoduiation filtered to IRIG standards for PCM/FM telemetry. At least one other undiltered output
stream shall ke pravided for ground-based decommutation.

41076 Instrumentation Integration; Strain gauge,
thermocouple, and pressure instrumentation shall ba located in areas to provide the measurements

specified by the Government. |f measurament locations are moved due o construction interactians, such
85 tharmal protection system (TPS) tile joints, the alternate measurements and locatians will be approved
by the Government The installation of strain gauges, assaciated interbridga wiring, and thermacouples
for attachmeant to the inlernal aiframe struclure wilt be performed by Government persennel at the
contractor's facility. This wark will be perffarmed with minmmal impact ¢n angoing Contractor activitias.
Design and consiruction of thermocoupie and pressure instrumentation plugs for the AETB TPS of the
candidata design will ba provided by the Government.

410.7.7 in accordance with tha documentation
requirements of Exhibit A , two complete sets of hardeapy as built instrumentation system drawings shall
he provided by the contractor to allow for verification and troubleshaating. An electronic file of these
drawings readable by AutoCad shall be provided.

4.10.8 Antennas/RFTracking

4.10.8.1 The following antenna systams shall ba installed:
S band telemetry, C band radar transponder, Flight Termination System (FTS) receivar, and GPS (Global
Positicning System) receiver. Antenna systems shall be agrospace qualified or shall be envirgnmentally
gualified by the contractor to the condilions of sectian 4.10.1 consistent with their mounting locations.
Each antenna shall be piaced ¢n the surface under the TPS. Each antenna system shall provide
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adequate pattern: caverage and gain such that link is maintained throughout caplive carry, releasa, rocket
bocsted flight and free flight to impact, including the case where control of vehicle attitude is lost Tha
B-52B and research vehicles will be based out of NASA DFRC at Edwards Air Force Base (EAFB).
Vehicle launches, racket boosted Rights and free flights will be canducted in the Western Test Range
(WTR) aver the Pacific Qcean amplaying a flight path consistant with the utilization of the range fight
suppor! capabiliies including telemetry reception and relay, radar tracking, fight termination system
services and data acquisition and comrunications equipment. All Hyper-X research vehicle RF (Racdis
Frequency} equipment shail be compatible with WTR (Western Test Range) RF equipment.

4.10.8.1.1 The S band telemetry link shall ba such
that a bit error rate of 10°® or less is maintained. The S band telemetry transmitter shall be frequancy

selectable in 1 Mhz {megahenz) steps within the 2200.5 to 2399 5 Mhz range.

4.10.8.1.2 Tracking shall be accomplished by ©
band radar transponder in the vahicle and corresponding ground-basad range equipment. =

4.10.8.1.3 The FTS receivers shall pravide
received carrer signal strenglh as anaiog outputs to the PCM as well as discrete cutputs to the PCM to
indicate “monitor,” “arm” and “terminate” status. The FTS RF link shall be continugusly monitored through

signal strength measurement parametars in the telemetry streamn to assure that minirmum ar greater signal
strength necessary to terminate tha vehicle is maintained.

41082 In accordance with the documentation
requirements of Exhibit A , two complete sets of hardcopy as built RF systern drawings shall be provided

by the contractor to allow for verification and troubleshooting. An electranic file of these drawings
readable by AutaCad stall be providad.

4.10.8.3 Na RF source shall interfere with any other RF
SQUrCE or raceiver on the vehicle, launch stack or B-525.

4.10.49 Operability: As a goal, the vehicle and its subsystams shall be
canstructad such that normal maintenance, service, and adjustment operations can pe completad within

an & hour work shift. Extraordinary measures should not be required far servicing and aperations.

41041 Accessibility: Thera shall be access for
servicing of the hydrogen, silane, water, and inert gas tanks prior to fight. Pre-flight servicing and check
out of instrumentation and avionics shall be accomplished through extemal connectors. Additional

hatches/access, shall be provided to pemit normal maintenance of instrumentation, avionics and the
propailant systern in the vaehicle.

4.10.10 TestTestability: Vehicle/system "tastability” is critical 1o
rmaintaining the schedule and program costs. The tests listed beiow shall be conducted on the research
vehicle and research vehicle-to-booster adapter and their results analyzed to ensure adequate oparation
of the vehicle and its systems. Access to the systerns by ground test facilities both with and without the
research vehicle-to-booster adapler installed is a requirement, as is the ability to input simulated sensor
inputs (nominal and aff-nominal fight trajectories and faiiure mede) and actuation of all vehicle systems.
The fue! system shall be designed to permit functicnal ground testing prior to flight. Test pians shall be
written for all testing conducted by the Contractor at his facility and approved by the Government. Test
results shall be documented at the completion of all tasts. The Govemment resarves the right to cbserve
or participate in testing parformed by the Contractor.

4.10.10.1 Campanent lavel testing: All components shall
be qualified to the conditions of section 4.10.1 and shall meet the more sevare of the altitude, temperature,
and vibration definitions described in the "Pegasus Payload Users Guide" and the categary |
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anviranmental acceptance critaria set forth in the NASA DFRC "Environmental Process Specification 21-
2. Requalification will not be required. Additionally, each flight campeanent shall undargo environmental

testing including, but net limited to, vibrations and altitude tests, to reduce the probability of infant
mertality’ causing missian failura.

The environmentat tests shall demonstrate that companents can survive the envircnments defined in

4.10.1 of this SOW. Tha functional tests shall demanstrate that the components shall perform to the
specified levals.

4.10.10.2 Integration testing: Integratian testing is
composed of bench integration tests and software/hardware tests. Integration tests with compenent level

tests make up the bulk of the verification tests. All subsystems, including, but not limited to, [HWET,
avionics, actuation, fuel, themal sontral, instrumentatian, purge and antennajradiation subsystems shall
be integrated at the bench laval to the maximum extent passible pricr tc installation on the vehicle.
Software shali be tested at the unit level and at the hardware/software (HAW-SW) integration level,
Verification of the software and tha integrated hardware/software systam shail be compieted befare
deiivery of tha vehicle by the Conltractor. Sufficient testing shail be dane to demonstrate the systam mests
the specifications and requirernents. & duplicats integrated HAN-SAW system suite andg test HW-5AN
including docymentation used for integrated systems testing shall ba provided to DFRC. The Contractor
shail provide documentation and models representative of the Aight bardware as required Lo support
simulation: aclivitias (see Exhibit B). This documentaticn shall include but not be limited to perfammance
characteristics andfor saftware maodels for aciuators, guidance and navigation controls, sensors, vehicle

mass properties, hinge moments and vehicle stage separation. Complete software and documentation
requirements are included in Exhibit A.

4.10.10.3 Research Vehicle-to-Boaster Ejector/Separation
System Testing: The contractor shall demonstrate the functionality of the research vehicle-to-booster

adapter and ejector/separation mechanisms by conducting ground tests such as forced gjectian tasts.
Ground tests and analyses shall be performed to verify that the systern functions properly, including any
quick disconnects. The power subsystern shall also be functionally tested to assure that unacceptable
pawer transients are not produced during Hyper-X Right vehicle stage separatian.

4.10.10.4 FTS Tesling: The FTS for the Hypear-X research
vehicle shall be tested to demonstrate operzbility in normal and extreme conditions as defined by the
Contractor and appraved by the Government. Extreme conditions may inc¢lude but ara not limited to:
research vehicle attitudes/rates that will ¢create advarae FTS antenna exposure and extended operational
temperature limits. Failures will be induced to indicate praper cperation in case of loss of elements to
dermanstrate the dual redundant nature of the system.

4.10.10.5 Vehicla/system level tests: Installed systems
functional tests shall be performan on the vehicle at critical imas in the pracessing of the Hyper-X

research vehicle at the contractor's facility, LaRC, and DFRC, Thase times shall include: prior ta, dunng,
and after significant events such as transportaticn; the LaRC 8' HTT tests; and Hyper-X research
vehiclelrocket boosterfaircraft integration activities. These tests shail be designed to test the functionality
of all Hyper-X research vehiclke systams. They may simply be abbreviated “health checks” or they may be
maore compiex and designed far full parformance testing and diagnostic testing. The systems to be tested
include, but ara nat restricted to, fuel system, power, avionics, actuation, tharmal contral, instrurnentation,
and purge. Tesling lo demonsirate sysieams performance with induced failure condiions shall also be
performed. Radiation testing of the instzlled antennas shall also be conducted.

410106 GWT Tests: A Ground Vibration Tast {GVWT) of
tha Hyper-X research vehicle with vehicie-to-booster adapter shall be completed by the Contractor.
Results of the GVT will be ulilized to verify structural and modal analyses. If Hyper-X research vehicle
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modifications are required after the GVT, they shall be ¢omplated prier to dalivery of the vehicle to LaRC
for the 8 HTT test (mach § and 7 vehicles) or DFRC (mach 10 vehicles).

4.10.10.7 Electromagnetic Interference (EMI) and
Electromagnetic Compatibility {EMC) Tests: EMI testing of the Hyper-X research vebicle and systems
shall be conductag by the Contracter at the instzlled system level. Both analysis and testing are required
to dernonsirate that EMITEMC problems will not adversely affect any system/subsystems performance
during the missions.

4,170.10.8 Ground Support Equipment: In accordance with
Exhibit &, the Conlractor shall define all ground support equipment 1o be utilized by the Contractor to
suppart ground operations and testing at the Contractor's facility, at DFRC and at the LaRC B' HTT test. In
additien, the Contractor shall provide all unigue ground suppart equipment Support equipment for
saftware loading shall also be identifiad by the Contractor.

411 Launch/Booster: The Pegasus airiaunched bocster system has Béeh selected
by the Government for this mission. The Contractor is not respensible for engineering analysis, design,
yehicle madification and fight certification af the Pegasus booster. This inchides coverage for all avents
from B-52B captive carry through the inifiation of researsh wehicle separation. Time histories of the design
boost rajectories for the four tast conditions wil he provided by the Government. The NASA/DFRC B-528
will ba the launch aircraft. The cost of this aircraft use and its asscociated pylan, the booster system, and
{aunch servicas will be the responsibility of the Governmant.

412 Range: The Government intends ta sondugt the entire launch and free flight
aperatian within the Western Test Range, typically associated with Vandenberg AFB and Point Mugu
NAS. The Government intends to utilize ground facilities of these sites including airborne or mobile
ground baged telametry, radar, FTS, and data acquisition stations.

4121 Stack Integration/Staging: Final booster! vehicle-to-boastar
adapterivebicle stack integration and launch activities prior ko take off are planned to occur at Vandenberg
Air Force Base or DFRC. The contractor shall provide technical suppornt for this activity.

4122 Launch/Flight Locations: Planned flight profiles for the Mach S,
Mach 7. and Mach 10 lest missions will be provided by the Gavernment, These show launch positions off
the California coast with expendad rocket booster splashdown slightly dewnrange, and Hyper-X research
vehicle flight recovery on San Nicolas island.

4,13  Hyper-X research vehicle recovery. Post-mission recovery of the Hyper-X
research vehicles is required.

414  Transpartation , Storage, and Handling: Twa ¢radle suppert stands and ane
vehicle-to-haaster adapter suppart stand shall be provided by the contractor and utilized at the
contractors faciity, LaRC, and DFRC to facilitate systems {esting and check out,

4141 Ressarch Vehicle Cradle Suppert Stands: The cradle suppart
stands shall be ransportable by standard Government aercspace tug equipment. Access to hatches and
connectors shall not require the vehicie to be maved from the cradle supper stand. The cradie shall
permit intagrated system testing and validation kesting t¢ be performed allowing full mation of the inlet
cowl, the rorizontal tails and the rudders. The cradle shali not impade access 10 test or servicing
cannections. The ¢radle shail secure the vehicle and prevent damage during transportatian and
movement. A cradle support stand enclisura shall be supplied to protact the vehicle during ranspartation
and storage. The enclosure shaill protedt the vehicle from damaging environmental conditions during
transpartation and storage. Appropriate Efting hardware shall he integrated with the enclasure {0 facilitate
movernent of the vehicle, cradle suppert, and enclosura. The methad of transpartation shalt be approved
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by the Government The vehicle, cradle support, and eniosure shall pravide environmental protection
fram vibration, shock, temperature, and humidity such that the Hyper-X research vehicle transportation
and storage conditions do not exczed Right design conditions. These environments shall be monitored
and racorded during transportation and storage. (n addition, the cantractor shall provide two sets of
handling equipment 1o be used for installation of the Hyper-X ressarch vehiclke inte the LaRC SHTT and
integration of the Hyper-X research vehicle with the launch vebicle bogster, This equipment shall parmit
safe handling of the Hyper-X research wehicke and shall be designed and certified to aercspace standards.

4.14.2 Vahicle-to-Booster Adapter Cradle Support Stand: One adapter
cradle suppart stand shali be provided by the Contracter and utilized at the Contractor's facility and OFRC
ta facilitate systems testing and check out. The cradle support stand shall be transportable by standard
Government aercspace tug equipment. Access toa hatches and connectors ahall not reguire the adapter to
ba moved from the cradle suppart stand. The cradle shall secure the adapter and pravent damage during
transportation and movement. A cradle suppart stand enclosure shall be supplied to protect the adaptar
from darmaging envirgnmental conditions during transportation and storags. Approprate lifing hardwara
shall be integrated with the encloguira to facilitate movement of the adapter, eradle supportand enciosure.
The method of transportation shat be appraved by the Government, The adapter, cradke support, and
enclosura shall provide environmental protection from vibration, shack, temperature, and humidity such
that the adaptar transportation and storage conditions do not exceed flight design conditions. These
enyironments shail be monitored and recorded during transpartation and storage. In addition, the
contracter shall provide cne set of handling equipmant to be used far integration of the adapter with the

booster. This equipment shall permit safe handling of the adapter and shatl be designed and certified ta
aerospace standards.

SECTION D - PACKAGING AND MARKING
0.1 PACKAGING AND MARKING

The Cantractor shall pack and mark all iterns delivered under this contract in accerdance with
stancard commercial practices,

SECTION E - INSPECTION AND ACCEPTANCE

E.1 FINAL INSPECTION AND ACCEPTANCE {LaRC 52.248-84) (OCT 15852)

Final inspeaciion and acceptance of all ivems specified for delivery under this contract shall be
accomplished by the Cantracting Officer or his duly authorized reprasentative at destination,

SECTION F - DELIVERIES QR PERFORMANCE

F.1 CELIVERY SCHEDULE

The Contracter shall deliver the itemns required to be furnished by this contract as
faliows:

Delivery From Effectve
[tem No. Dascription uanti ____Date gf Contract
1 Simulation Models Dna (1) 2 maorths
2 Spare Vehicle System Suite, Ona (1) 5 months
Flight Scftware and Test
Hardware/Software
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13
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F.2 PERIOD OF PERFORMANCE (MASA 18-52.211-72) (DEC 1988)

Mach 7 Research Yehicle
Cradle suppon stand
Handling equipment
8'HTT sting adapter

Vehicle-to-Boostar adapter,
support stand and handling
equipment

Mach 7 Research Vehicle
(Refurbished post 8HTT)

Mach 5 Research Vehicle
Cradle support stand
Handing equipment

Mach 5 Research Vehicle
(Refurbished post 8'HTT)

Mach 10 Resaarch Vehicle

Mach 10 Research Vehicle

One {1)
Ona{1}
Cne(1)
ane(1)

Cre (1)

Ona {1}

One (1)
ﬁne{n
One(1)
Dne(1}

Cne (1)

One (1)

10 menths
10 months
10 manths
10 months

13 months

14 manths

14

i,
gl .

21 manths
21 months
21 months

25 manths

34 months

48 months

Cantract technical and programmatic documentation as specified in Exhibit A

The pericd of parformance of this cantract shall be 58 manths from the eflactive date of the

coniract.

F.3 PLACE OF DEUIVERY (LaRC 52.211-82} {OCT 1992)

Dalivery shall ba f.0.b. destination:

Deliverable No. 3.4 56910811

Natianai Aeranautics and Space Administration
Langley Resaarch Center
4 Sauth Marvin Strest (Blidg. 1206}
Hampton, VA 23851-0001

Deliverable No_ 1.2 7 8 12 13814

MNational Aeranautics and Space Agdministration
Bryden Flight Research Centar
Warehouse #7

Edwards, CA 93523-1000
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F.4 PLACE(S) OF PERFORMANCE (LaRC 52.211-98) (OCT 1992)

The placess] of performance shall ba:

The Contractor's faciliies located in Tullahema, Tannasses; Qntaric, Califomia; Hampton,
Virginia; and San Diego, California.

F.5 ORAL PRESENTATIONS (LaRC 52.211-100) (AUG 1991)

The Contractor shall nmake oral presentations under this contract at the approximate imes and
locations identified below:

Research Vehicle
Marithg from the Effective Date of Contract
Meeting /Location #1 #2 #3 B4
1. Gantract Kick-off Meating 5 NJA, NAA  NIA
(Contractar's Facility) '
2.  Manufacturing Readinexs 5 11 22 35
Review

{Corntractor's Facility)

4. Critical Design Reviaw 3 14 25 38
{Cantractor's Faciiity)

4.  Pre-Ship Review 10 21 34 45
(Contractor's Facility)

5. Test Readinass Review 11 22 NfA MN/A
(LaRC)

6. Pra-Ship Refurbishment 14 25 NFA NJA,
(Contractor's Facility)

7. Flight Readiness Review 20 a2 43 54
{DFRC)

Manufacturing Readiness Reviews. The MRR shall meet the degign readiness intent of a POR as
appropriate for a *Rapid Proletyping” manufacturing process. Govamment decisions ta proceed with
extended manufacturing cperations or lang kead acquisition activiies will ba addressed at this time. The
Cantractor shall establish/identify the datailed design appraach, all major subsystern companents and
their availability, long lead componentis and al required graund suppoert and testing aquipmeant. In additien,
tha initia! thermal, structural and safety analysas shall have been campleted as wel as the Hypar-X
resaarch vehicle manufacturing, integration, besting and Quality Assurance plans. Programmatcally the
WES, cost reparting, and schadula reparting plans shall be complete. This Review shall sarve as the
manufacturing release each Hyper-X research vehicle and the vehicle-to-booster adapter

Subsaquent reviews for follgw-on vehicles shall be conducted to evaluate technical and
programmatic changes ta the designs or pracesses pricr to the initiation of manufacturing aperations.
Thesa reviews shall include the same type of review material with emphasis placed on updates,
refinements, current data and “lessons learned” from the previous Myper-X. vehicle production.
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Critical Dasign Review: The COR shall be conducted to signify that the detail design of the Hyper-
X research vehicle, the vehicle-to-booster adapter, ground support and test equipment, handling
aquipment and systems software is essentially complete {i.e., no significant developmental risks can be
identified). While significant fahrication, manufacturing and acguisition activities may ba complete or are in
progress (sea MRR above}, the mature design shall be shown tc meet the established pragram
requirements. Additionally, detailed analyses (strass thermal, structural, ets.), systermns {(controls,
termination, power, fugl, instrumentation, etc.) and 2 safely analysis shall be complete. Programmatically,
the WEBS, cast raparting and schedule reparting plans shall be updated, as necessary, to reflect the
current program status and compared o the baseline plans established at the MRR. This raview shall
initiate the configuration control precess and formal Qualty Assurance system/subsysiem tracking as
specified in the Quality Assurance plan presented at the MRR.

Subsequent reviews for follow.on vehicles shall be conducted ko evaluate technical and pragrammatic
changes. These reviews shall in¢lude the same type of review matearial with emphasis placed on updates,
refinements, surrent data and "lessons eamed” from tha previous Hyper-X vehicle production.

Pre-Ship Raviews/Refurbishment Pricr to the shipment of major hardware end item deliverables,
the Contractor shall conduct 2 Pra-Ship Review. The objective of these reviews shall be {0 assess the
readiness and campleteness of the hardware end items for shipment. The review shall verity that the
Contractor perfarmed system/subsystenn integration and testing activities are complete without significant
unresolved problems or open issues. The final decumentation, as it applies to the particular end-itam shall
ke complete. Requirements and plans for shipping and handing, including servicing, Inspecticns and
functianal testing and operations shall be complete. Programmatically, the WRS, cast reporting and
schedule reporting plans shall be updatad, as necessary, to reftect the current program status. These
reviews shall address all significant hardware processing activitias in detail, subsaquant ko any previous

deign or Pre-Ship Review. Agenda itams that shall be addrassed include but are not limited to the
following:

-Results of research vehiclefvehicle-ic-booaster adapter separalion tests

-Results of fabrication/manufacturing operations

-Results of systams/subsystems testing and integration

-Resulls of Systems environmental and functional testing

-Details of fallures and non-gconformances and their impact on the Hyper-X resaarch
vehicle

-Details of any modifications, repair or rework activilies

Test Readiness Review: The pbjective of this review will be to assure the adequacy and
readiness of all test facility and test article systems and subsystems for test operations. LaRC will be
raspansible far all facility test readiness assessments and the Cantractor shaill be respansible for all
HMypar-X research vehicle test readiness assessments.  The tests will be directed and conducted by
LaRC. Tast readiness assesaments shall include but not be limited to the following:

-Tast Flans including facility oparations, test article cperations and contingancies
-Facility and GS5E readiness

-Carriage and strut lcads assessment

-Pre-Test facility and test article preparations and checkout
-Hyper-X resaarch vehicle struciural and themal loads assessment
-Quality assurance participation

-Test cperations safety assessrnent

Flight Readiness Review: The FRR shall assess the gverzll readingss of the vehicle and flight,
including readinass to achieve the flight objectives. Specifically, the FRR will establish the status of the
vehicke and launch support facilities, systems, equipmeant and range support with respect to proceeding
with the flight test, Additionally, verification of documentation completeness and an assessment af
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cperational, safely, reliability, quality assurance and contingancy plans and procedures wili be
accamplished. This jpint review will be presented by the Government and contractor, This review will
serve as the vahicle and associated systems releass (o filght stalus.

The specific dates of the presentations shall ba mutually selected by the Contracting Officer and
the Contractor. Al presentations shall include a technical interchange reqarding the wark accomplished to
date. In additien to the above required reviews/meetings, Technical Status Meetings shall be held an a
quarterly hasis excepting quaners when anothar review/mesting is held, The presentations, shall also
include a brief summmary of reportabla items under the Section | clause entitled "New Technology.”

SECTION & - CONTRACT ADMINISTRATION DATA

G DESIGNATION OF NEW TECHNOLOGY REPRESENTATIVE AND PATENT
REPRESENTATIVE (NASA 18-52.227-72) (APR 1984)

{a) For purpozes of administratien of the clause of this contract entitled "New T&chnubgy"ﬁ'r"l‘-:'atenl: '

Rights - Retention by the Centractor (Shart Form}”, whichaver is included, the following named

reprasentatives are hereby designated by the Contracting Cfficer to administer such clause:

Title Office Code Address (including 2ip code)
Mew Tachnology T MASA Dryden Flight Rﬁear::h Center
Representativa P.0. Bax 273
Edwards, CA 93523-0278
Patent XL MASA Dryden Flight Research Center
Reprasantative P.O. Box 273

Edwards, CA 93523-0278

() Reports of reportable ftems, end discloauns of subject inventions, interim reports, final reparts,
utitization reports, and cther reports required by the clausa, as well as any correspondence with respect to
such matters, shouid be diracted to the New Technolagy Rapresertative unless ransmitted in rasponse 1o
caraspondence or request from the Patent Representative. Inguires or requests regarding disposition of
rights, elaction of rights, or related matters should be directed b the Patent Representative. This clausa
shall be included in any subcontract hereunder requiring a "New Technclogy” ciause or "Patent Rights -
Retention by the Contractor (Shart Form)” clause, unless ctherwise authorized or directed by the

Contracting Officer. The respective responsibilities and autharities of the above-named representatives
are set forth in 18-27.375-3 of the NASA FAR Supplement,

G.2 SUBMISSION OF VOUCHERS FOR PAYMENT (NASA 18-52.218-371 (DEC 1888)

Public vouchers for payment of costs and fee shall include a reference to this contract,
NAS1-87110, and your Taxpayer ldentification Number and be forwarded to:

NASA Dryden Flight Rasearch Center
Altn: Financial Managameant Office
M5 D 1009

P.O. Bax 273

Edwards, CA 93523-02713

This is the designated paying office for vouchers for purposes of the Prompt Payment clause of this
contracth

Viouchers ghall be submitted through DCAA,
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3.3 COST AND INCENTIVE FEE PAYMENTS

Payments of cos! shall be made in monthly instalments. Incentive fee payments will be made in
accordance with the appraved Incentive Fee Plan {see H.5).

SECTION H - SPECIAL CONTRACT REQUIREMENTS
H.4  RIGHTS TO PROPOSAL DATA (TECHNICAL) {(FAR §2.227-23) (JUN 1987)

Except for data contained on pages NONE, it is agreed that as a condition of award of this contract, and
notwithstanding the conditions of any notice appearing theraon, the Governmant shall hava unlimited

rights {as defined in the "Rights in Data - General” clause contained in this contract) in and to the technical
data contained in the proposal dated Decamber 17, 1998, upon which this contrast is based.

H.2 CONTRACTOR EMPLOYEE'S SECURITY CLEARANCE {LaRC 52.204-90) (OCT 1996}

By virtue of their particular work assignment, certain Contractor employees, may be reguired to
have a security clearance granted in accardance with the National Industry Security Program Cperating
Manual (NISPOM) dated March 14, 1996, Clearances will be issued by the Department of Defense
(DOD). Within 10 working days after an employes is idantified by the Bovernment andfor the Contractor
as requiring a SECRET or higher ciearance, the Contractor shall submit ko the Contracting Officer
evidance of the submittal of a request for clearance 1o DOD for such emplayea. if the clearange for an
employee has not been issued by DQD within 120 calendar days of the submittal of the request for
clearance to DQD, the Contractor may ba reguired to remowve the emplayee from the contract.

H.3 SECURITY PROGRAM/FOREIGN NATIONAL EMPLOYEE INVESTIGATIVE
REQUIREMENTS

Prior io reporting to Dryden Filight Research Center {DFRC) or Langley Resaarch Center {LaRC)
te perform under a contract or grant, each Foreign National shall have appraval for access to DFRC or
LaRC faciliies from NASA Headguarters, International Ralations Division (Cade XID). A copy of the
access autherization request shall be provided 0 the OFRC or LaRC Chief of Secunity. Additionally, an
investigation by the Govemment shall be completed an each Foreign National contracter prior to reporting
ko OFRC ar LaRC lo perform under a contract cr grant. A propery executed "Name Check Request”
{NASA Form 531} and a complated “applicant” fingerprint cand shall be submitted {0 the DFRC or LaRS
Securily Office for each Foreign Mational contractor at leagt 75 dgays mwior to the estimated entry on duty
date. The NF 531 ang fingerprint card may be cbtained from the DFRC or LaRC Security Office. If the
access 2pproval is abtained from MASA Headquarters priar o completion of the investigation, and the
Contracting Officer requires a Foreign National to work on DFRC or LaRC, an escort request may be
considered by the DFRC or LaRC Chief of Security.

H4  INCORPORATION OF SECTICN K OF THE PROPOSAL BY REFERENGE
(LaRC 52.215-107) (MAR 1959)

Pursuant to FAR 15.406-1(b}, the completed Section K of the proposal dated February 26, 1497
I3 hergby incorparated herein by reference.

H.5 INCENTIVE FEE PLAN

The incentive fae dollars identifiad in Section B shall be disbursed in accordance with the
established Incentive Fes Plan {see Exhibit E).
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H.8 ADVANCE APPROVAL FOR RELEASE OF TECHNICAL INFORMATION

The Gontractor shall not release technical information based on ar containing data first produced
in the perdfomance of this contract and describing the work performed under this contract unless prior
whitten approval is given by NASA. The Contractor shal!l submit technical information regarding the
contract effort, such as joumnal artickes, mesting papers, and technical dozuments, ta the Contracting
Officer Technical Representative (COTR) for review and concurrence priar to establishing claim to
copynight, publication, presantatian, or release to others.

H.7 GOVERNMENT FURNISHED ITEMS
DESIGN DATA AND TEST PLANS

Al contract award

-required Mach 7 engine mold line {anticipate addition of leading edge water¢aaling using the
candidate Mach 10 cooling design} - -

~updated research vehicle aero data base, wind tunnel data, and CFD results

—prelminary {inner lcop) control laws for candidata design

-booster stack aero data base, wind tunnel data and CFD results

-oads model for Mach 7 booster stack and free fiyer

-preliminary aarc data base for research vahicle-booster stage separation
-updated ¢andidate enging structural design
-updated instrurmentation/measurement list

-updated airframe thermal loads(haat transfer at wall temperatures at multiple conditions
aver the reference fight trajectory)

-startup and shutdown loads for the 8' HTT including Factors of safety
-research vehicle adapterPegasus Interface Document

At 2 months after cantract award
-preliminary research vehicle/booster adapter separation trajactory for Mach 7

-preliminary {version 1} rasearch vehicla/booster adaptar separation contral laws for
Mach 7

-praliminary research vehicle/booster adapter separation loads for Mach 7

Al 3 manths after contract award

-updated engine control laws

-lpdated vehigle innar lagp contral laws

-Mach 7 boundary layar trip location and concept

Al 7 months after contract award
~Lpdated stage separation aero data base and loads for Mach 7

-Updated slage separation sequence far Mach 7
-Mach 7 8" HTT test plan

At 9 months after cantract award

-preiiminary {version 2) research vehicle/sbooster stage separation finnar loop) cantrol laws
forMach 7

At 10 manths after contract awarnd

-Updated resgarch vehicle/boaster separation trajectory for Mach 7
~-Mach 7 vehicle trip design

At 13 manths after contract award
-uptiated imternal mold ine and updated engine candidate structural design far Mach 5
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-updated Mach & boundary layer frip design
-Mach 7 flight test plan

Al 156 months after contract awand
-Mach S5 8' HTT test plan

-updated stage separation Mach 5 aerg database, loads, trajectory and sequence

AL 25 months after contract awardg
-updated internal meld line and updated engine candidate structural design for Mach 10
-updated Mach 10 boundary layer rip design

-updated stage separation agro data base, loads and trajectory and sequence for Magh 10
-Mach 5 flight test plan

At 37 months after contract award
-Mach 10 fight test plan

At 49 manths atter cantract award
~and Mach 10 flight test plan

OTHERSSURPPORT

-mounting stret o interface the flight vehicla to

B' HTT wind tunnet {10/1/97)

-DFRC paraannel will purchase and install all strain gauges and

thermacouples on the Hyper-X research vehicle (as required)

-LaRLC will pravide pressure and thamocouple nstrurnentation plugs for the AETHE

H.8 PROVIDING FACILITIES TO CONTRACTCORS

In accordance with FAR 45,302-1, 1t is the policy of the Government that Contractors shall furmish
all faciliies required for parforming Governiment contracts. “Facilities” include real property and plant
equipment. Plant equipment includes perscnal property such as general off-the-shelf equipment, machine
fodis, test equipment, furniture ang vehicles. “Facilities” do not include material, specia! test eguipment,
spaclal tooling or agency-peculiar property.

In keeping with the policy set forth in FAR 45.302-1, the Government will not provide “faciities”
under this contract for on or off-site performance.

H.& LIMITATION OF LIABILITY - HIGH VALUE ITEMS

As prescribed in FAR 46.8035(a), the follawing deliverable items under the contract
are designated as high value tems:

Flight Research Vehicles
Vehicle-to-booster adapter

H10  NASA QUALITY MANAGEMENT SYSTEM POLICY

The Cantractor shall establish and maintain a Quality Management System (QMS) that, as a
minimum camplies with the reguirernants of the International Crganization for Standardization's 155G 000"
Standard Seres or the Amevican National Standards Inshitute/dmerican Society for Quality Control's
"QR000 Series’ and asscciated documentation. Tha QMS shall be capable of providing adequate
assurance that the technical systam specifications can be consistenty met and ¢compliance demonstrated.
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H.11  ADVANCE AGREEMENT ON INDIRECT RATE(S)

A.  Motwithstanding the provisians of the Section | clause antitled "Allowabie Cast and
Payment,” the Contractor will be reimbursed at the indirect ceiling rates specified below or the actuat
rates, whichever are less, for each of the Cantractor's fiscal years appicable to thia contract. The
Contractor's fiscal year is a calendar vear. Any costs that are not reimbursed dus ta tha cailings shall be
deemed unallowabie costs. These unallowable costs shall not be recovered under this or any ather
Government contract,

Indirect Fiscal Ceiling
Cast Pool Year Parcen Allgcation Base
Gensral & Administrative

Expenses (GRA) 1997 Totai Cost input
General & Administrative

Expenses (G&A) 1998 TofalCost Input
General & Administrative 32 memy

Expenses (G&A) 1999 i'lf:'F_!:E'-{ ERIRTE Total Cost Input
General & Administrativa ' 120,070 W ]

Expenses (G&A) 2000 Total Cost Input
General & Administrative

Expenses (G&A) 2001 Total Cost Input
General & Administrative

Expenses (G&A) 2002 Total Cost Input

B. The above rate celings are predicated ypon the bases fisted abova and the accounting
practices and accounting system in effect on Fabruary 28, 1997, If the Cantracter changes its accounting
practices or accounting system in any way, the Contracter will immediataly notify the Govemnment. Within
30 days of such change the Contractor shall present to the Contracting Cfficer information that
demonstratas that the change will nat impact the allowable cost computed using the above ratas or shall
submit a proposal fer adjustment of the ceiings sa that the total costs allowable will nat exceed the total
costs that would have been allowable had the Cantractar not changed its accounting practices or
accounting system. In tha avent that the parties cannot agree on new ceilings using the Contractor's new
accounting praclices or system and the Contractor does not agree to return to the previcus aceaunting
practicas and system, the Contracting Officar may equitably adjust the ceilings.

H12 LIMITATION OF COSTS FOR THE PRODUGTION QF THE FQURTH VEHICLE

A.  The Contracior has offered, and the Government has accepted, that the fourth (4™) vehicle
1o be produced under this contract may be either the first (1% or second {2™) vehicle refurbished after
flight ta maet the performance requirements sat cutin the contract.  The Government agre=s to pay the
costs of refurbishment and itams unigue to the fourth vehisle up toc a ceiling of $1.7 rnillion {the ceiling).
Modifications of this contract adding or deleting items unique to the fourth (4™) vehicle will serve as a basis
for an aquitable adjustment of the ceiling, upwards or downwards, Lo be negotiated with the addition or

deietion of the items.  Any modificatian adjusting the ceiling will specifically medify the smount specifiad in
this clause.

B Inihe evant the Contractor is unabie to successiully refurbish either the first 1" gr sacond
(2™} vehicle for use as the fourh ¢4™) vehicle, or to the extent the actual cost of refurbishment exceads the
ceifing, the Contracter agrees, notwithstanding any ather clause of this contract or any cther generally
accepted acoounting standard. that all costs for the praductian of the fourth [4%) vehicle. in axcess of the
ceiling, will Ee neither allocable ar allawable to this contract or to any other Government contract, grant, ar
subcantract (inclugding aliocation ta other grants, contracts, or agresments as part of an independent
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research and davelopment program ) All costs for the refurbishment or production of the fourth (4™)
vehicle in excess of the ceiling shall be the soie respansibility of the Contractor.

C.  The Cantractar agrees o segregate 3l cos's attributable to the production of the fourth (4™

vehicle (whether through refurbisnment or new production) in arder to assist in the administration of this
clause,

D.  The Contractor agrees that regardless of its tearing of any costs that exceed the ceiling it
will not dispute the Gevernment's data rights to any and all 4ata arising out of the fabrication and use of
the fourth {4™) vehicle just as if the Government hag fully fundad the cost of that vehicte. The extent of
such data rights are as specifiad elsewhere in this contract.

FART Il - CONTRACT CLAUSES

SECTIQN | - CONTRAGT CLAUSES

.1 LISTING COF CLALSES INCORPQRATED BY REFERENCE:

NOTICE. The following solicitation pravisions andfor conbract clauses pertinent to this section are
hareby incarporated by referenca.

FEDERAL ACQUISITION REGULATION {48 CFR CHAPTER 1) CLAUSES

CLALISE NUMBER TITLE AND DATE

52.202-1 Definitions (OCT 1895}

52.203-3 Gratuities (APR. 1984)

£2.203-5 Covenant Against Cantingent Fees (APR 1984)

52 2038 Restrictions on Subcontractor Sales to the Government {JUL 1995}

92.203-7 Anti-Kickback Procedures {JUL 1995)

52.203-8 Cancellation, Rescission, and Recavery of Funds far [llegal or Impropar Activity
(JAN 1997}

92.203-10 Price or Fee Adjustment for lliegal or Improper Activity (JAN 1987)

3220312 Limitation on Payments to Influence Certain Federal Transactions {JAN 19%90)

a2.204-2 Security Requirernents (ALUG 1998)

52 2044 Printing/Copying Double-Sided on Recycled Paper {JUN 1994}

S2.205-6 Protecting the Government's Interest when Subcontracting with

Cantractors Debarred, Suspended . ar Froposzed for Debarment {JUL 1985)

S2.211-5 New Material {MAY 19495)

52 211-7 Qther Than New Material, Residual Inventary and Former Savernment
Surplus Property (MAY 1995)

22 211-15 Defense Priority and Allocation Reguirements (SEF 1990)

52.215-2 Audit and Records--Negotiation [AUG 19596)

52.215-26 integrity of Unit Prices (FEB 1887)

£52.215.27 Termination of Defmed Benefit Pension Plans (MAR 1956)

52.215-33 Crder of Precedance (JAN 1386)

52.215-39 Reversion or Adjustment of Plans for Postretirement Benefits Other Than
Fensions (PRB) {MAR 1958

92.215-42 Requirements for Cost ar Pricing Data or Information Other Than Cost or
Pricing Data - Madifications (JAN 1997)

52.218-7 Allewable Cost and Paymant (FEB 1957}

22.219-8 Uthzation of Small, Small Disadvantaged and ‘Women-Owned Small
Business Concerns (OCT 1595)

92.222-1 hictice to the Government of Labor Disputas (FEB 1997)
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a2.222.2

52.222-3

02.222-28
52.222-28
a2.222-35
92.222.36
52.222-37

52.223.2
§2.223-3

o2.223-5
92.223-14
82.225-11
22.227-1
02.227-2

52.227-14

52.227-16
a2 228-7
22.227-11

52.232-9
52.232-17
52.232-23
52.232-23
52,232-25
22.232-33
52.232-1
92.233-3
ad 242-1
92.242-2
52.242-3
£2.242-4
82.242-13
52.242-15
52.243-2
52.244.2

52.244-5
52.244-6

52.245-5

52.248-8

52.246-23
D2.248-24
D2.247-34
D2.247-67

52.249-5
52.249-14
52.252-5

23

Fayment for Cvertime Premiums (JUL 1990} [Insert "07]

Conwvict Laber {AUG 1858)

Equal Oppartunity (APR 1924)

Equal Opportunity Preaward Clearance of Subcontracts (APR 1984) ,
Affirmative Action for Special Disabled and Vietnam Era Veterans {APR 13984)
Affirmative Action for Handicapped Workers (APR 1984)

Employment Repants on Special Disabled Veterans and Veterans of the
Vietnam Era {JAN 1988)

Clean Air and Water (APR 1984)

Hazardous Material Identification and Material Safety Data (JAN 1587)—
Altarnate | (JUL 1995)

Drug-Frae Warkplace {JAN 1997)

Taxic Chemical Release Reparting (OCT 19%E)

Restrictions an Certain Foreign Purchasss (QCT 15955)

Authorization and Consent (JUL 1995)-Alternate | (APR 1984).~

Notice and Assistance Regarding Patent and Copyright Infring@rhdnt
(AUG 1996}

Rights in Data - General (JUN 1987} — as modified by MASA FAR
Supplement 18-52.227-14

Additional Data Requirements (JUN 1987)

Insurance - Liability to Third Persons {MAR 1996)

Patant Rights - Ratention by the Contractor [Short Eorm) (JUN 1989) - as
modified by NASA FAR Supplement 18-52 2927-11

Lirmitation on Withheiding of Payments (APR 1984}

Intarest {JUN 1988)

Limitation of Funds {APR 1584)

Assignment of Claims {JAN 1986)

Prompt Payment (MAR 1594)

Mandatory |nformatian for Electronic Funds Transfer Payment (AUG 1936}

Qisputes (OCT 1995) Akernate | {DEC 19%1)

Protest Aftar Award (AUG 1998) Alternate | {JUN 1985)

Notice of Intant #o Disallow Costs (AFR 1984)

Production Progress Reports (APR 1591)

Penaities for Unallowable Coats (OCT 1995)

Certfication of Final Indirect Costs (JAN 1597)

Bankruptey (JUL 1885)

Stop-Wark Order (ALUG 1989) —-Alternate | (APR 1984)

Changes-Cost-Reimbursement (AUG 1887 —Alternate V (AFR 1984)

Subcontracts (Cost-Reimbursement and Letter Contracts) (FEB 1997}
Altamate | {AUG 1996)

Competition in Subcontracting (DEC 1995)

Subcontracts for Commercial ltems and Cormmercial Components
(OCT 19595)

Govemment Property (Cost-Reimbursement, Time-and-Material,

or Labor-Hour Contracts) (JAN 1586)
Inspection of Research and Development - Cost-Reimbursament (APR 1584)
Limitation of Liability {FER 1997) .
Limitation of Liability - High-Value ltems (FEB 1987) Alternate | (APR 1984}
F.C.B. Destination (NOV 1551)

Submission of Commercial Transpertation Bills to the General Sarvices
Administration for Audit (FER 1395)

Termination {Cost-Reimbursement) (SEP 1958)

Excuszable Delays (APR 1984)

Autharized Deviations in Clauses (APR 1984}
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MASA FAR SUPPLEMENT (48 CFR CHAPTER 18} CLAUSES

CLAUSE NUMBER

1852.204.75
18582.211-74
1852.215-84

1852.216-89
1852 215-74
1852.219-78
1852.223-70
1852 228-15
1852.235-Y0
1852.242-70
1852.242-73
19852.243-M1
1852.244-70
1852.245-70)
1852.245-73

18-52.246-72

TITLE AND BATE

Security Classihcation Regquirements {SEF 1989)
MNolica of Delay (OEC 15888)
Ombudsman {OCT 1956) [NASA HQ, Tom Luedtke and LaRC, Belinda
Adams (NOTE: Calls for B. Adams shall be directed to Sandra Ray))
Assignment and Releasa Forms {QCT 1996}
Use of Rural Area Smail Businesses {SEP 1950)
NASA Small Disadvantaged Buainess Geoal {JUL 18591)
Safety and Health (FEB 1998}
Minimum insurance Coverage (CCT 1988)
Canter for AeroSpace information (NOW 1992) =
Technical Direstion (SEP 1993) e
NASA Contractor #inancial Managemant Reporting (APR 1294)
Shared Savings (DEC 1996)
Geographic Participation in the Aergspace Program {APR 1885)
Acquisition of Centrally Rapertabla Equipment {MAR 1989)
Financial Raporting of Govemment-Cwned/Contractor-Hald Property
{JUL 1554)
Matarial Inspection and Receiving Report (JUN 1995}
[insart & ang 4]

1.2 CLALSES IN FULL TEXT

The clauses listed below follow in full text

92.252-2
52.218-10

Clauses Incorporated by Reference {JUN 1983)
Incentive Fee {(FEEB 1557)

i CLAUSES INCORPORATED BY REFERENCE {FAR $2.252-2) (JUN 198E)

This contract incorporates one or more clauses by reference, with the same force and effect as if
they were given in full text. Upon raquest, the Contracting Othicer will make their full lext availabie.

|.4 INCENTIVE FEE {FAR 52.216-10) (FEE 1397)

(@) General. The Government shall pay the Contractar for performing this contract a fee determined as

provided in this contract,

{b) Target cast and target fee. The target cost and larget fee specified in the Schedule are subject to
adjustment if the contract is modifiad in accordance with paragraph {d) below.

(1] "“Targat cost” as used in this contract, means the estimated cost of this contract as initially
negcliatad, adjusted in accardance with paragraph (d) below.

(2} "Target fee,” as usad in this contract, means the fee initially negotiated on the assumption that
this contract would be performad for a cost egual to the aestimated cost initially negotiated, adjusted in
accordance with paragraph (d} below.

(¢} Withnolding of payment. Normally, the Gavernment shall pay the fee to the Contractor as specified in
the Schedule. However, when the Contracting Officer considers that performance or cast indicates that
the Cantractor will not achieve target, the Governmant shall pay on the basis of an appropniate lesser fee,
When the Contractor demonstrates that perfarmance or cost cleary indicates that the Cantractor will earn
a fee significantly above the target fee, the Govemment may, at the sole discretion of the Contracting
Officar, pay on the basis of an appropriate mgher fea. After payment of 85 percent of the applicable fee,
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the Contracting Officer may withhald furthar payment of fee until a reserve is set aside in an armaunt that
the Contracting Officer considers necessary to protect the Government's interast.  This reserve shall not
axceed 15 percent of the applicable fee or $100,000. whichever is l2ss. The Contracting Cfficer shall
release 75 parcent of all fes withholds under this contract after receipt of the certified final indirect cost
rate praposal covering the year of physical complation of this cantract, provided the Contractor has
satisfied all other cantract terms and conditions, including the submission of the final patent and royalty
reports, and is not delinquent in submitting final vauchers on prior years' setlements. The Contracting
Officer may release up to 99 percent of the fee withholds under this cantract bagsed on the Contractor's
past perfarmance refated to the submission and settlement of final indiratt cost rate praposals.

(d) Equitable adjustmants. When the work under this contraczt is increased or decreased tiy a
medification to this cuntract or when any eguitable adjustment in the targat cost is authorized under any
other clause, equitable adjustments in the target cost, target fee, minimum fee, and maximurn fee, as
appropriate, shail be stated in 2 supplamental agreement to this contract

(¢) Fea payable. (1) The fee payable under this contract shali be the larget fea increased by _ 30 canis
for every dollar that the total allowable cost is less than the target cost ar decreased by _30.. vents for
every dolfar that the tolal allowable cost exceeds the target cost. In no event shall the fes b& Greater than
$387,500 percent or less than _ D __ percent of the target ¢ost.

{2) The fee shall be subjact 10 adjustment, to the extent pravided in paragraph {d) above, and
within the minimurn and maximum fee Imitations in subparagraph (1) above, when the total allowabis cast
I5 increased or decreased as a consequence aof (i} paymants mada under assignments or {ii) claims
axcepted from the release as required by paragraph (h)(2} of the Allowabkle Cost and Payment clause,

(3} [ this cantract is terminated in its entirety, the partion of the target fee payable shall not be
subject 10 an increase or decrease as provided in this paragraph. The termination shali be accaomplished
in accordance with other applicable clauses of this cantract

(4} Forthe purposes of fee adjustment, "total allowable cost” shiall not include allowable costs
artsing out of -

{i) Any of the causes cavered by the Excusable Delays clause to tha extent that ey
are beyond the control and withcut the Fault or negligence of the Contractor or any subcontractor,
il The taking effect, after negoliating the target cost, of a statute, court decision,

written ruling, or regulation that results in the Cantractors being required to pay or bear the burden of any
tax or duty or rate increase in & tax or duty;

(i) Any direct cost attributed to the Contrastor's invalvement in ltigation as required by
the Contracting Officar pursuant to a clause of this contract, including furnishing avidence and information
requested pursuant to the Nolice and Assistance Regarding Patent and Copyright Infringement ciause:

(iv) The purchase and maintenance of additional insurance not in the target cost and

required by the Conlracling Officer, or ¢laims far reimbursement for liabilities to third persons pursuant to
the Insurance - Liability to Third Persans clause:

(v) Any claim, loss, or damage resulting from a risk for which the Contractor has been
relieved of liabiiity by the Government Proparty clause; ar
[wi) Any ¢laim, logs, or damage resulting fram a risk defined in the contract as

unusually hazardous or & nuclear risk and against which the Government has exprassly agreed to
indemnify the Contractor.

(3) Al other aliowable costs are included in “total allowable cost far fee adjustment in accordance
with thig paragraph (&), unless otherwise specifically provided in this contact.
(A Contract modification. The total allowable cast and the adjusted fee determined as provided in this
dlause shall he evidenced by a madification to this cortract signed by the Contractor and Cantracting
Officer,
(q) Incongistencies. In the event of any language inconsistencies between this clause and provisicning
documents or Sovernment options under this contract, compensation far spare parts or cther supplies and
services ordered under such documents shall be determined in accordance with this clause.
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PART ill -~ LIST QF DOCUMENTS, EXHIBITS AND OTHER ATTACHMENTS

SECTION J - LIST OF ATTACHMENTS

Exhitit A

Exhibit B
Exhibit C
Exhibit D

Exhibit E

Hyper-X Contract Documents Reguirements List {DRL) and Data Reguirements
Ceacription (DRD), 43 pages

Ralated Government Aclivities, 1 page
Contract Security Ciassification Specification, DD Forrn 254, 2 pages
B-52B Captive Carry Loads Conditions, 2 pages

Incantve Fee Plan, 4 pages

NASY-97110




EXHIBIT A

HYPER-X DOCUMENTS REQUIREMENTS LIST (DRL)
AND

DATA REQUIREMENTS DESCRIPTION (DRD)




(1

(2)

{3)
(4

(5)

(&)
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DOCUMENTS REQUIREMENTS LIST INSTRUCTIONS

ORL/DRD ITEM NOQ. - Items numbered sequentially, one {1) and up, for each dacumentatian
item ar category of itemns required to be submitted to MASA. The DRD bears the same
number as the DRL item and provides the general description of the contents required in
the documentation to be prepared and submitted by the Cantractor to sstisfy the DRL item.

REFERENCE PARAGRAFH

Work Statemant - Specify “Statement of Work® paragraph number where the DRL itemn is
referanced.

Other - Paragraph number of cthar documents, required by the specific confrset, where
the DRL item is refarenced. ! *

Cocument - Tite of the documentatian item to be submitted,

Submit to NASA - Number of days preceding ar subsequent to an identifiable milestone

event that submittal(s) of the documentation must arrive (e.9., 30 days prier to preliminary
design raview).

Updating by Contractor - Fragquency of submittals subsequent to initial submittal (i.e.,
monthly, quarterly, as required, etc.).

Distribution
Type - Onea ar mare of the designations notad helow:

P - Documentation to be typed and reproduced by office copying machines, diazg
equipment, or offset printing i requirad.

E- If possible with no additional effort, documentation to be provided in printable
elecironic file copy on 3.5«inch flappy diskalte or transmittal via the Internet. Any
pages containing original signatures, haowever, must be provided paper. Files
should be in their original created form, in print files, or as images. '

R- The reproducible copy of a Contractor docurment shall censist of the master copy of
the text, cleanly typed on opaqua white paper from which negatives and printing
plates can be made, unscreened glossy prnts of photographs, and original artwork
of a quality suitable for repreduction by offsat printing. The reproducible copy
should be unbound, but should have page numbers added in proper seguence. Tao

avaid damage in handling and shipping, the reproducible ¢opy should be carefully
packaged.

O - Crawings, wiring diagrams, schematics, and subsequent changes shall be high
gqualty reproducibles, full size czalid process or equivalient.

Quantity - Recipient codes noted below, and the number of copigs 1o be submitted far
gach code,

- NASAJIDFRC Hypre-X Project Office
- NASADFRC Contract Administratar
- NASAMLARC Hyper-X Project Office
- In accordance with instruchians on farm

Dom»
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{8)

(8)

{(10]

=8

NASA ACTION REQUIRED - Ona or mcra of the designations noted below:

A Infprmation - Submitted be NASA - ng actlon required.

B Review - Dosument may be implemented By the Contraclor if he has ngt
been natified of corrective actions within bwo {2) weeks after receipt Dy
NASA,

o Approval - The Contractor shall not implement decuments in this category

untit NASA approval, i writing, is grantad.

D" Concurrence - Used only for thase exisling Contractar standard plans,
proceduras, instructions being submitted to satisfy project requirements.

The Contracter shall not implement documants in this category until NASA
goncurrence is  granted.

Approval ar concurrence shall be determined within 3Q daysaf ..
submittai of the DRL. i{f approval or concurrenc® has not been

granted prior to the planned implementation of the documents,
tha COTR shali be notified by the Contractor.

Per ltam (B) Distribytion, whan tha Contract Administrator (B} is not designated to receive a
copy of the reporttdocument, tha Cantractor shall furnish a copy of the report/dogument
transmittal letter to the Contract Administrator. The Cantractar shall also furnish a copy of
the transmittal later and a copy of each Financiai Management Repart 1o the delegated

Administrative Contracting Officer of the cognizant DoD {or other agency) contract
administrative services component.

Per lteams appearing in ¢olumn 3, the basic categories of document submittals which
appear in this DRL are listed and defined below,

a. Praliminary - Cocument shall be as complete and fully detailed as possible at the
time of submittal.

b. Initial - Docurnent shall be completa and fully detailed.

c. Dasignated by Formal Review Acronym - Document shall be complete, fully

detailed, and thoroughly up-ta-cate, whether the document is an initial, repeat, or
revised adition submittal.

B Final - Document shall e complete, fully datailed, and include incorporation of

revisions resulting fram NASA approvalireview cycle and/or utilization of document
by the Contractar,

For DRL Items in calumn 7 with updating specified as "As Required," the "As Required” is
defined as, "the document shall be updated {by change pages) to represent the Conbrachor's
latest organization, pianning, hardware design, test results, ale.”
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DATA REQUIREMENTS DESCRIPTION

.

. Manufacturing Plan
OSE

DRC-1
4, DAIE
10/21/96
5. FREFAAEL OY:

To establish and control Hyper-X resaarch vehicla manufacturing | RTS
operations and processss.

6. APPROVED BY;

Ia—mﬁmﬁmmmu

The detailed manufacturing plan shail address all major functions required for tha fabrication,
manutacturing, acquisition, and integration of the Hyper-X research vehicles, the ressarch
vehicle-to-booster adapter, and specified ground handling and special tast equipment. The
Manutacturing Plan shall include interface definitions of all vahicle components and system
integration hardware. It shall include narrative and block diagrams showing tha manufacturing
organization and its relationship to the enginearing, Quality Assurance, and preject managamen

organizations. Tha “Rapid Prototyping" and "Concurrent Engineering™ aspects of the
manufacturing process shall be clearly defined.




- - s - - N | N
| DATA REQUIREMENTS DESCRIPTION

2. WOMBER
Frogram Assuranca Plan DAD-2
y3 USE % DATE
10/21/96
. PREPAAED BY.
Teo provide requirements for the management and
implamentation of Systams Satfety, Configuration Contral, RTS
Reliability, Quality Assurance, Parts, Materials and Processes,
and .Soﬁwara Quality Programs for the Hyper-X Hassarch —
Vehicle.
HI 8. MEFEFENCES—= .

MIL-STD-1575 CFRC: |
MIL-STD-975 * Basic Operations Manual
IS0 9000 * Prograss Specifications Manual

ANSFASQC 9000 * Aircraft Maintenance and Safety Manual

The Program Assurance {PA) Plan shall describe the implementation of the PA requirements.
This Plan shall be submitted to NASA, and after approval shall be the document which controls

the PA tasks. The System Safety Section shall be prepared so tht it can be utilized as a "Stand
t Alena" documents.

As per the peolicy section of NMI 1270.3, the NASA suppiier/contractor shall have a guality
managament system that, as a minimurmn, shall comply with the appropriate standard contained in
the current version of tha Intematicnal organization for standardization's "1S0 9000" standard
series ¢or The Amarican Nationpal Standards Institute/American Society for Quality Contrel's
"Q2000" Series and associated docurnentation.
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DATA REQUIREMENTS DESCRIPTION
Z. MJMBER

Safety and Health Plan DAD-3a

3 DAIE
10/21/986
'S. FREFARED OY:

Pravide a comprehensive plan setting forth the contractors RTS
appreach to industrial safety provisions of this contract,

8. REFERENCES:

Safety and Health Plan--Within 30 calendar days after the effective date of the contract, the
Contractor shall submit a detailed safety and health plan showing how the Contractor intands to
protect the life, health, and well being of NASA and Contractor employees as well as property

ancg equipment. This plan, as approved by the Contracting Officer, should contain, as a minimum
the following:

1. Points of Contact and Aesponsibility--Organizational tlow chart and description of
responsibilities of each employee in your organization for safety.

2. Employee Safety Training, Certification and Programs--Detailed information on type of trainin:
required, parties responsible for certification, and outline of applicable regutations. Detail

company programs which emphasize personal safety and motivate employees to be safety
conscigus,

3. Safsty Policies/Procedures--Recegnition of appilicable LaRC/DFRC safety policies and
procedures such as Langley Handbook 1710.10, LaRC Red Tag System.

4. Accident Invastigaton and Reporting-—-Procedures far investigating and reparting

accidents/incidents including immediate natification to the NASA Safety Manager of all injuries
and damage 1o equipment cr facilitias.

S. Hazardoous Operationsg--

{a) Description of hazardous cperations involved in cantract performance.

(b) Plans for apprising employaes of all hazards to which they may be expased.

(c} Proper conditions and precautions for safety use and exposure to hazardous operations.
Include recagnition of LHB 1710.12, Potentially Hazardous Materials.

A ——
- - " e
e — I - . -
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DATA REQUIREMENTS DESCRIPTION -
: T RUWEER

Safety and Haalth Plan DRD-3b i
T OATE™
10/21/96

S PREFARED B

Frovide a comprehensive plan setting forth the contractor's ATS
appraoach to industrlal safety provisions of this contract,

(6. AFPROVED BY:

— .

LM

&. Paople with Disabilities--In accordance with the Americans with Disabilitiss Act, the plans

should specify that prior to assigning a person with disabilitles to this contract, the Contractor
shall contact the NASA Disability Program Managar.

7. Other Safety/Environmental Considerations--Any other safety and environmen?al
considerations unique to your operation.

M2 A Arelgs Eammes 00 (0. &0 = 10607 [+ Yy g A oo




DATA REQUIREMENTS DESCRIPTION

Z. NUMBER 38
Monthly Progress Reports DARD-4a
L USE . DATE
10/21/986
a. EDQ8Y
To provide an overview of management and technical effort RTS
and progress toward contract objectives.
F APPROVED BY:
8. AEFEREMNGES .
Progress Schedules and Reports
Financial Management Repors
B PRERAFA TN INFOFMATION

The Contractor shall prepare and submit Monthly Progress Reports. The first part shall consist ¢
the Management Summary Cutlock, and the Technical Progress Narratives. The second part
shall consist of the Program Assurance and Documentation Status Narratives. Supporting data,

graphs, photagraphs, and sketches shall be used as needed for clarification for all requirements
of this DRD. The format of the naport shall be:

a.
b.

c.
d.
| El

| (b)

MASA Langhyy Fomm 45 (Fey, Ay 1393) Pravious acitons ars (sebid,

1. A cover page containing:

Contract number angd title

"Monthly Progress Repert,® sequence numher of raport, and period of perfermance
baing reported

Contractor's names, addrass, and organization

Authar(s) signature and approval signature of Contractor's project manager
Date of puklication

2. Management Summary Qutlook
(a)

Narrative - This narrative in bullet form shall include the contract status in relation to plan
as well as the outlook for achieving major goals. Specific discussions shall

include: Planned versus actual accomplishments as identified by Paragraph (b);

and status (i.e., changes, additions, delstions) of the major concems.

Planned vs. Actual Accomplishments - The Contractar shall provide the major/eritica!
milestones status for the following categeries: carryover milastones (previously
scheduled but not completad), milestanes due this period, and major/critical milestones
scheduled for the next pericd. Milestone selection should be based on significance
and criticality for achieving major goals,

Pracenbing Cocurman | LHB 530
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ATA_REQUIREMENTS DESCRIPTION CONTINUED _ ¢

Monthly Progress Report 10/21/98 DRD-4b

3. Technical Progress Narrative

Maonthly Technical Progress MNarrative shali be brief and factual and shali be prepared in
accordance with the following format:

Significant Progress

() Status vs. Plans - A description of overall progress comparad to the plan plus
& separate description of reportable Wark Breakdown Structure (WBS) subdivisions
or wark en which effort was expended during the reporting period. Supplementary

{informal) information regarding technical, cost and/or schedule status shall be providad
upon request as required,

(b) Status of Technical Changes (Impending or Potential) - This section shall briefly

overview tha status of impartant technical items which are in a state of significant
change or may be subject to such change in the future.

(@) Test/Calibration Program Status - This section shall identify any tests/calibrations
performed during thae reporting pericd and summarize the rasulits.

(d) Recommendations - Contractor's recommendations to NASA regarding significant
changes In plans or schedules which may require NASA approval or action.

4, Program Assurance Narrative

(a) Retliability Program Status - This section shall include those reporting items defined
in NHB 5300.4(1A-1), Paragraph 1A203,

(b} Guality Program Status - This section shall include those reporting tems defined in
150 8000,

(c) Safety Pragram Status - Any unresclved safety items or oparation constraints
| which ars the result of safety considerations shall be identified.

(d) Parts, Materials and Processes Status

(e} Configuration Management Status

5. Deacumentation Status Narrative

(&) Document Status List - The Contractor shall present a status list of all changes to
required docurnentation.

(b) Failure Summary List - These lists shall identify open failures that occurred

during the reparting periad which have remained open; and those which have
remained open from previous reporting periads.

() Contiguration Changes Summary - The list shall identify Class § changes which have
occurred during the reporting period.

Langhey Farm 454, (Fav H.rg.1_95i:3} Prowvous aditons ara Lsacia. Prascrbyrg Decomant LHB 53¢
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Financial Management Reports

DATA REQUIREMENTS DESCRIPTION 40

DRD-5a

A UEE

Provides the NASA with financial management status of the
contract,

4. DATE
10/21/95

5 PBEPANEL BT,

RT5

6. APPHOVED BY:

Frogress Schedules and Reports
Monthly Progress Report
Contract Management Plan -
Waork Braakdown Structure

B REFERENCES

pa—l T

NPG 8501.2C

8. FREFARATIQN IN A,

9501.2C and the paragraphs harein.

The Contracter's financial management reporting shall bs prepared in accardance with NPG

1. Baseling Budget - The Contractor shall establish and maintain a time-phased bassline
budget for each reporting level WBS subdivision of work, and integrated with the schedule
systarn. Changes to baseline budgets shall be fully explained in the Contractor baseline

budgets and management Narrative Remarks accompanying the first raport depicting the

I changes. Changes to baseline budgets shauld be held to a minimum and not be made more

frequently than twice during any twalve-month period, unless extraordinary conditions

necessitate such action. The Contractor shall coordinate his pians regarding revisions to his
basgelina budget with the NASA COTR prior 1o effecting such changss. NASA approval of

budget revisions is required Sefore the Contractor implement same.

2. Management Reserve/Cost Contral - The Contractor wili establish a managemant reserve

within the negotiated contract value as operating budgets arg agread o amcng his performir

organizatiensAWBS managers.

*As cost concems arise, they shall be identified and quantified. They shall be carried as liens

against management resarve until resolution is reached.

As votential reductions in cost are identified, they shail be quantified and carried as potential

additions to management reserve unti! resalution is reached.

. e, il A
NASA Landoy Fomm 45 (Rev. Aug. 1990) Prenvicus adiiond 2 sakiy,

Frascrbing Docunment LHE -




DATA REQUIREMENTS DESCRIPTION CONTINUED 41
DATE MEED

Financial Management Reports 10/21/96 DRD-5b

o

Tne Contractor shall use his own form ar adopt another to report the cost concems/offsets.

Changes to the baseline budget of a WBS reporting level of wark, or transfer of funds
between reponing levels of work, except those resulting from contract modifications, |
shall be processad in accardance with the cost contral discipline required above. Budget
respreads, including those incorporating changes to management reserve, shall he
reported to NASA for concurrence.

3. Beponts

A. The Contractor shall submit the following reports {or Contractor's equivalant) in
accordance with NPG 9501.20 using the slements of cost listed in Paragraph 4.
Also, the Contractor shall use the NASA Form 533 sarias of reports to abtain cost
data from major cost-type subcontractors {or inter-divisional transfers) which
meet the reponting criteria in NPG 9501.2C, fallowing the samse raporting procadures I
spectied herein. The subcontractor rapens shall be included as attachments to the
Contractor's required 533 reporting, as applicable.,

a. Initial Baseline Report (reflecting the Contractor's baseline budget, time-phased by
accounting month).

b. Monthly Report (NASA Form 533M or Contractor Equivalent).

c. Quarterly Report (NASA Foamm 533Q or Contractor Equivatent).

d. Basalina Budget Revisions {reflecting Contractor's revised budget, time-phased by
accounting month.

y e. Eamed Valug/Performance Measurement Repart,

Reports (&) and {¢} shall be repcrted to tha third level of the program by Element of Cost. This
level shali ba negotiated between DFRC and tha Contractor. Reports {a), (d) and () shall ba
raported at either the second, third, or fourth level of the hardwarse end-itarm WEBS. Reports (a)
and (d} shall be reparted by Element of Cost. Report (g) shall report total contract cost by the

second, third, or fourth level of the WBS (to be negetiated between DFRC and Coniracter) with
overhead, CMF and G&A provided at the top level.

4, Elements of Cost 1
a Direct labor hours (by disciplineffunction, e.g., engineering, manutacturing, etc.)
L. Direct labor dollars (by discipline/function, .g., engineering, manufacturing, etc.)
c. Ovarhead or burden (by discipline/function, e.g., enginesring, manufacturing, etg.)
d. Materials
e. Subcontracts and major procurements (over $100K; list each saparataly)*
f. Interdivisional
g. Other Birect Costs (ODC)
h, Subtotaj

. Genaral and Administrative [G&A)

j. Cost of faciiities capital*® (CMF)

K. Total contract cost*™”

1 . Feg"r

m. Total cost pius fee*

NASA Langloy Form 458 (Rary. M. 1553) Fravicyus sgitions ans usabia. Praseribing Document LME 5300,




—

DATA REQUIREMENTS DESCRIPTION CONTINUED 4 2
DATE FOWBER
Financial Management Reparts 10/21/96 DRD-5¢

“ Ta be reported at lowest applicable WBS Leve!
** To be reportad at WBS Level 1 only

5. Special Instryctions

a. Contractor Narrative Remarks shall cover the status of the changes to the
233M and Eamed Value (as a single report), and Contractor Baseline Budget revisions
shali include the status of the cost concerm/cost offset(s) and management reserve
including the outlook for resolution of any cost concerns or cost offsets. It shall also
identify the pricing bases or changes therate for direct and indiract costs in the initial

raport and any change thereto in the first report reflecting the change, as'well as the .
impact of such change. ’ i

(1} The planned {budgeted) cost for the month haing' reported and curmnulative to date
respectively, .shall be consistent with the basetine budget.

(2) Any material status will be available for review at the Contractor's location.

(3) The detailed plans for the next 2 menths shall reflect the current oparations plan.

6. Quick-Look Reporis - Generally, the reports specified above will be the maximum required;
however, supplementary information shall be provided, upon request, on an excaption basis.
For example, it specific WBS subdivisions of work ars determinad by NASA o be critical
from a technical, schedule and/or cost standpoint, the Contractor may be required to provide
monthly quick-look status reports showing actual man-hours expended versus budgst or
status of major/critical material procuremeants. These quick-look repons naed not agree
precisely with the formal monthly financial reports, Likewise, under certain conditions, the

Contractor may be required to provide cost and manpower data for WBS subdivisions of
work which are not normally reported on.

ma . .

Pravious acitions ard wsabia Frasenb nn Cectament (=49 5300

NASA Langley Form 454 ‘RAev. Aug. 19605
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DATA REQUIREMENTS DESCRIPTION 4

T ThTL . NOMBER q
Progress Schedules and Reports DRD-6
3. USE 4 DATE l
10/21/96 I
3. PAEFA v
Identifias contract schedule development, implemantation, RTS

update, maintenance, analysis, and reporting requirements.

8. APPRACYED BY:

o ey o e Bt d

Financial Management Reports
Monthly Progress Report
Work Breakdown Structure

9. PAEFAFATICN INFCRMAT IS
A. Master Schedule

The Contractor shall establish and maintain a master schedule of the total contractual effort, in a

Microsoft Project computer file. The Contractor shall utilize the Critical Path Method ({CPM)
Analysis for the project.

B. Legic-Flow Network Scheadules

C. Schaduie Repaiting

The Contractor shall submit bi-weakly, the updated schedule in & Microsoft Project Computer file.
The contractor shall also provide two tabular narrative reports, the Behind Schedule Report, and
the 45-day Look Ahead Report. The Behind Scheduls Feport includes the WBS nurmber,
description, baseline scheduled date, sstimated completicn date, the issue, the carrective action
being taken, and the responsible party/arganization. The 45-day Look Ahead Report includes
the R, Y, and G status, the WBS number, description, baseline schedule date, estimated
completion date, tha issue, any action being taken on the activity, and the responsible
party/erganization. Red, yellow or green status is assigned for each activity; where B=Milsstone is
expeclted to complete beyand the schedule date. (An Estimated Completion Date*ECD" is
provided), Y= Activity leading up to milestone is currently hehind scheduls, or there is evidence to

substantiate that the milestene may not complete on schadule; G= On schedule condition and
expoected to be complsted on or hefora the schedule date.,

Critical Path and Netwark Analysis

The preliminary network shall be subemitted within 10 calendar days of Natice to Procead. The
initial Microsolt Project network shall be submitted within 30 calendar days of contract go-ahead.
Thereafter, the Centractor shall submit an updated Microsoft Project natwork on a bi-weekly

basis. Activities with durations in excess of 30 days shall be allowed only if such an activity is nat
logically capabie of further subdivision.

'\,.JQL '__1-.--'1.1-. By 48 Doy B = SO

Ergyym e priiasme ape nicamin =.
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DATA REQUIREMENTS DESCRIPTION 4i
T TITLE S FUMBER
Work Breakdown Structure (WBS) and WBS Dictionary DRD-7
3 USE 4. DATE
10/21/96
5 PHEPARED &Y.
The WBS astablishes the fundamental framework wherain all
effort is identifisd to mest the contract objectiva and fulfill the aTS
Statement of Work. 1t provides the logical structure for planning
and controlling technical schedule, costs, manpower, and ‘
performance; and for status assessment and reporting. S FPRROVEDEY. |
1.
8. REFERENCES _
Progress Schedules and Beports NHE 5600.2
Financial Management Reports a

MATTON

A, _WBS shall;
(1) Define all the work necessary to complste the project:

(2) Be an snd-item product-oriented, higrarchicat division {{ree) of daliverable items
I (hardware, software, information} and associated services; and

(3) Relats the slements of work to each other and to the end-litem system or product.

(4) Includes all subcontract and major procurement efforts at the proper end-item.

{5} Be presentsd in both tabular and graphic form

The iowest level of tha WBS shall correspond to at least the lowest level at which work
schedulad, work accemnplished, and actual costs can ba carrelated. The coding structure wili be
used to uniquely identify particular WBS end-item on all psrformance, budget, schedule, and

financial reports.

B. WES Dictionary shali define the scope of each WBS end-item and describe the tasks includec

in pach end-itam as foliows:
(1) cbjective
(2) work to ba performed

(3) preduct and quantity of hardware or services to be developed and deliverad

(4) software ar services to be fumished

(5) ather significant data which describes the "end-itern products” of each WBS

(8) the criteria for detarmining completion of the work

MAGA Landglev Form a5 [Fev, Aug. 1993)




DATA REQUIREMENTS DESCRIPTION &5
1. THLE Z. NUMBEA
Drawings and Design Files DRD-8
3, USE 4. DAIE I
10/21/36
. PRAEPANED BY
‘ ‘ ATS i
Documentation of design.
E. APPRLYED BY:
SOW Para 4.10.7.7 - | | SOW F:;T%;:g
Para 4.108.2 ' Para 4.10.8.2
I
N

Structural compeonents shall be provided in IGES electronic form. "As built” RF systemn, telemetry,
instrumentation, power, FT3, pneumatic, fluid, and fuel system drawinga shall be provided in |
hardeopy and AutoCad Version 13 electronic form. Instrumentation Calibration Files shall be
submitted in electronic form {Mlcrosoft Excel) in accordance with SOW Section 4.10.7.5,
Drawings and schematics of the systems/subsystam shall not be larger than "E” size {34 inches
by 44 inches). Each drawing shati be identified by a NASA drawing number Iccated inside the
| Drawing "Title" Block under tha title of the drawing. The final enginsaring drawings shall bs

up-to-date, shall incorporate all drawing changes cn the original drawing sheset, and shall reflect
the "as-built* hardwars.

The designh decumentation shall include software description, hardware description, and wire |
lists.

Crawings and design files shall include configuration and interface definitions of all research
vehicle components and systemn integration test hardware.




DATA REQUIREMENTS DESCRIPTION 48

T HUMBEN

Intarface Contral Dacument DRD-9

% DATE

10/21/96

8. PA 3
To establish and control Hyper-X research vehicle interfaces for | qyg
a-Ft HTT test and installation and integration oparaticons for flight
missions.

B, APPHOVED DY.

B REFENENCES,
Paragrapghs 4.5.2, 4.10.5, 4 4.17 _

MATION :

The Interface Cantrol Document shall include Hyper-X research vehicle interface definitions for
‘the LaRC B-Ft HTT and the Hyper-X research vehicle-to booster adapter. The interfaces to be
i defined include mechanical, electrical, and plumbing. Both flight interfaces and processing/

testing interfaces shall be clearly defined. Drawings, schematics, and wiring lists as appropriate
| shall ba includad.

NASA Langiay FOIT 45 [Hav. ALg, 1563) Provious ocilions are usable. Prescribing Documant LHB 5-




DATA REQUIREMENTS DESCRIPTION

2. HUWBER
F-IeaI-Tlrne Hardware-in-the-Logp Simutation Software Models DRD-10
and Dgcumentation
USE 4. DATE
10/21/96
5. PAEPARED O
| To support development of a hardware-in-the-lcop simulation of RTS
the Hyper-X Research Vehicla for systam/subsystam validation
testing at PFRC. = APPEOVER BT

. TEFERENCES

SOW Seaection 3.5

N

The Contractor shall provide as a minimum the following software models and documentation for
use in a real-time, hardwars-in-the-loop simulation.

Actuator

Controls, guidance, and navigation
Engina Performances
Sensors

Mass properties
Hinge mements
Vehicle saparaticon
Loads
Themodynamics
Structural
Aerodynamics

4 OENDORON

— 3

Other models may be required as subsystems are better defined.

Thase models shall be of sufficient detail and fidelity to accurately characterize the systems of the
vehicle. All sofware models shall be designed to run in real-time. Verification of the software
shail be cornpleted by the Contractor betors delivery of the madeis.

The Contractor shall alsao provide documentation with each software modal. This shall include,

but is not limited to, descriptions of the models and block diagrams of the systems where
apprepriate.

These medels shall be deliverad far governmant use and maintained current with the maturity of
the design.




DATA REQUIREMENTS DESCRIPTION 4 8

Z. NOMBER
StructuraliThermal/Dynamic Analyses DRD-11

. USE

4 DATE
10/21/96

. FRACPARED OT1:

To support the davelopment of a safe design cansistent with all RTS
misison structural and thermal censtraints,

6. AFPHOVELD BY:

1. Stress Analysis Heport: This report shall contain the rasults and descripticns of loads,
analysis, strength analysis, engineering computations, and other related data. This repart shall
indicate how the structural requirements, including tharmal stresses, were appliad in the design
affort. The most critical margins of safety shall be surmmatrized in tha report with reference 1o
locaticn of related analysis. This report need not be typed but shall include a compilation of the
stress analysts working calculations with sufficient clarity and alang with sufficient notations tc be
readily understood by an independent stress analyst without consultation. The stress analysis

shall address loads cenditions expectad for the LaAC 8'HT T tests. This subsset of load cases is
described in Section 4.9.5 of the SOW.

2. Themnal Analysis Repart: This report shall contain the results and description of all thermal
analysis done to support the requiremants of the statement of work. The report need not be typed
but shall include a compilation of the thermal analysts methods, assumptions, and calculations
with sufficient clarity and along with sufficient notations to be readily understood by an

independent thermal analyst without consuitation. The primary struciu ral model shall be
delivered in M3SC - NASTRAN.

3. Anahical Models: All anahyticai medels developed under this contract to analyze the structure
for static and dynamic loads, flutter, aerservoglastic stability, and thermai predictions shall be
delivered to NASA.

4. Flyttar Evalyation Report: This report shall contain the results of flutter evaluation to ensure

that no aerodynamic surtace flutter will be ancountared within the specified fignt envelope.
Three copies of the repart shall be delivered to NASA.
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DATA REQUIREMENTS DESCRIPTION 49
(1, TITLE .
Flight Systemn Hazard Analysis DRD-12
A USE 4. DATE
! 10/21/96
5. PREPAFRED Y.
Provide a comprehensive report that identifies and assesses ATS
Hypear-X mission hazardous cperations,
& APPROVED BY.

NHB 1700.1 (V7)
NHB 5300.9 July 1991

9. PRAEFARATION INFORMATION

Hazard Anaiyses: Safety analyses of the design, hardware, and operation of tha Hyper-X

research vehicle, sjection system, and adapter shall be performed by the contracter. The results
of these analyses shall be documented in the following:

Preliminary Hazard Analysis - This anatysis shalt be completed prior to tha Manufacturing

Readiness Review. It s necessary that the results of this study be incorporated, as far as
possible, into the final design.

Subsystem Hazard Analysis - This analysis shall be complated prior to the critical daesign review.

Qparational Hazard Analysis - This analysis shall commence aftar design is complete and be
deliver prior to tha start of the Integrated System Tests.

The general philosophy and methodology of safety analyses, the descriptions of each of these
reports, and the desired format may be found in NASA Systamn Safaty Handbaok, NHB 1700.1
(V7) or Safety, Reliability, and Quality Assurance Pravisions for the Office of Aeronautics,
Exploration, and Technology Centers, NHB 5300.9, July 1991. Government personnel will write
the System Safety Plan discussed in these documents, and the pian will specify methads of
tracking the hazards uncevered by the various safety analyses.
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ODATA REQUIREMENTS DESCRIPTION 9 0

1. T Z RUWBER
Spares Plan and List DRD-13 ;
3. BE 3. UATE 1;
10/21/98 |
. PREPARED BY:
Identity spare parts, devices, materials, assemblies and ATS
components.
6. APPROVED BT
PERRECATIIART & REFERENGES -
Program Assurance Plan

3. PREPARATIGN INFORMATICN
The Spares Plan and list shall address tha following:

1. List the spara parts, devices, materials, assemblies and components o be provided.
2. |dentify the “critical spares,” those with limited lifefcycle, the long lead items and those
which may have other special considerations.

List assembly part numbar, serial number, and next assembly,
wlll assure traceability of each listed item.

configuratian.

Includs calibration data as apprarplate.
Identify order of priarity of each item.
Provide full cost information on each itam.

oEe~N® m W

\dentify serial numbers, lot numbers, purchase order numbars, or any other means which
Include quality assurance varification to substantiate that each item is built to the as-planned

Include ay failure and non-cenformance reports and analyses related to each listed itermn.
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DATA REQUIREMENTS DESCRIPTION 51
Ground Support Equipment List DRD-14
4. DATE
10/21/96
. TRIEPARED B

To identify and define all non-unique assembly, integration, test,

5
and handling equipment raquired to mest the Contractors tasks RT
of this SOW, - ——
P - T TEFErENCET

F

The list shall identlfy GSE required at the Contractor's facility, NASA LaRC, and DFRC. The
objective of this effort is to parmit existing Govemment owned property to be made avallable for
use on this contract.




DATA REQUIREMENTS DESCRIPTION 5 2

L. 3. NUMEER
- Parts and Matarials List DRD-15 °
3. USE 4, OATE
10/21/98
E, FEEHEE a8y
Provide & mathed for the NASA 1o approve all parts and RTS
materials used in the Flight Systems.
B, APPRLVED BT:
Y r EES )
Pragram Assurance Plan
NHB 1700.7
MSFC-HDBK-52T/J5C 09604
MIL-HNDBKX-5

9 | L

Tha Contractor shall prepara in tabular format lists of all matetials, the significart characteristics
(cross referenced to the parts list showing where used), and reference documentation justifying
acceptability for use. This list shall be updated throughout the program per the DRL. Materials

shall be groupad as non-metallic, metallic and lubricants.




m

DATA REQUIREMENTS DESCRIPTION 33
Y. T : ¥ NUAAHEN
Teast and Varification Dacumentation DRD-16a
3 USE + DATE
10/21/96
5 PREPARED BY:
Provide ail documentation ralative to testing requirements, RTS
varification, procadures, notification and reports, |
B, APPROVEL OY.
7. INTERFELATIONEAT 5 ] 7 -

5., PREPAFATION INFORMATION

The Contractor shall provide complete documentation of all testing nacessary 1o meet the
program’'s objectives. This documentation shall, as a minirmum, include:

1. Verificatipn Plan:

a. Testing--The contracter shall establish at each level a comprehensive tast program
for all system hardware, GSE, and software consistent with the performance requirements
of the SOW. This documentation shall inciude an integrated test plan {including
hardware/software and GSE/software integration testing}. That discusses all contractor

conducted subsystem/system planned testing.

Far each Yest, the plan shall include identification of. test article(s); leval of assembly
and caonfiguration; objective; envircnmernds, duration, cycies, and methods; performance
test and instrumentation needs; equipment and instrumentation ¢ertification and
calibration pelicies; personnel respansibilities; flow chart of the intagrated test sequencs;
interralationships between the Test and Calibration plans; quality and safety activities;
test methods and contrels to be used; photographic coverage required,; elc.

b. Varification—-As part of the comprehansive tast pragram, the Contractor shall include a
complete varification approach for all hardware, software and GSE praviding a
comprehensive description of all test and analytical activities. The approach shall include,
but not be limited to, all design, analysis, deveiopment, performanca, interface,
integration, and safety requirements, and shall specify the method and specific mechanism
of verification (whether by test, analiysis, or a combination of bath). The plan shall give a
raticnale for retest determination. For each analysis, criteria for assessing acceptablity of
results, ate. The plan shall include, but not be limited to, the following areas:




[ DATA REQUIREMENTS DESCRIPTION CONTINUED L
NUMBER

Test and Varification Decumentation 10/21/96 DRD-16k

MATIGN

(1) Structural and Machanical - This activity includes the verification of: (1) design and specifiied I
factors of safety, (2) interace compatibility, (3) “workmanship” tast standards, and (4) compiiance
with safety requirements. This verification shall bg accomplished with a series of interdependeant
tast and analysis activities including the ground vikration test and ajsctlon systam separation test.
A damonstration of mechanical function adequacy, the ability to withstand the anticipated ascent
} and descent environments, and compliance with mass proparty requirements.

(2} Electromagnetic compatibility - The Cantractor shall snsure that the instrumant does not
generate electromagnetic interferenca that could adverssly affect the saftey and cperation of the
launch vehicle, the platform, other instruments or itself. l

{3) Vacuum and Therma! - The Hyper-X resaarch vehicle shall bercapable of fl.TﬁEtiuning
satisfactorily under mission environments. The Themalfvacuum tests shall demonstrate the
ability of the instrument %o function satisfactorily in vacuum at the normal mission operating
temparaturas, at temperature 100 beyond pradicted mission extrames, during transition batween
axtrames, and in functional modes of themal designs and the ability of the thermal control
systems to maintain the equipment within the established thermmal limits for the mission,

(4) Functionai - The contractor shall ansure that each component's functicns are verifiad per

design. The contractor shall also verily that the integrated system performs as specified in the
design.

'

{5) Ground Vibration Test - 1

2. Test Procedures - Consistant with the Test and Venfication plans, the Contracter shall prepare |

and utilize test procedures for all tasts conducted on the hardware, software, and GSE. These
test procedures shall:

a. Meet the requiraments of Chapter 7, NHB £300.4{18).

b. To the extand feasible, be prepared in a format eontaining mesimum and minimum
acceptance values, provide biank spaces for entering actual performance vaiuvas and

space for the test coordinator and quality assurance verification stamps or initials opposite
the recorded data.

c. At the conclusion ¢f each tast, become the data portion of the test report.

d. Describe test suppaort equipment and test facility configurations.

3. Test Notification - The Contractor shali advise NASA via telecon and datafax transarnission

pricr to the planned stant of each formal test or portion thereof. The Contractor shall update and
include the overall test schedule in the Monthly Progress Repont.

T ke — —— —
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DATA REQUIREMENTS DESCRIPTION CONTINUED 55
DATE

Test and Verification Documentation 10/21/96 DRD-16¢

4. Tast Aeports - The Contractor shall maintain a notebaok or folder for each test perfarmed in
accordance with the Test Plan. This folder shall be maintained so that it indicates current status of
the test at any given time and be kept in the Contractors test facilty for inspection and

reproduction by the Government as appropriate. The following items shall be placed In the
notebook or foldar:

a. Fillad-in test procedure(s).

b. Data analysis summary which indicates pass/fail status.

——t

c. If retesting is performad, a log shall be provided that traces each additional test or partial
test that was performed. The log shall indicate partialcomplete pass/fail results for sach
additional test perfarmed and the log shall indicate overall test pass/ail status.

d. Summary of all non-coenformances and failures that occurred.
e. Trend analysis(s) performed.
{. List of test results fo be included in the End-ltem-Data-Packags.

g. List of test results to be included in the Final Report.




DATA REQUIREMENTS DESCRIPTION 56
1. 2. NUMBER
Safety Data Package DRD-17
4. OATE
10/21/96
. PREFARED BY:
Tha Safety data packages willl provids the requirad safety Fﬁ'E
documantation for accomplishing the flight and ground safety
| Hypar-X research vehicle operations. DB
~|& REFERENCEE~
Pragram Assurance Plan
NSTS 18789A
MIL-STD-1574
= -

The Safety Data Package (SDP) shall contain descriptions of the Hyper-X Research Vehicle, its
subsystems, mission description, identified hazards and controls.

The SDPs shall be developed and submittad to the govemment, and shaill be commensurate with
the design development maturity of the hardware at saach of the following reviews:

Manufacturing Readiness Review
Critical Design Review
Pre-Ship Review




DATA HEQUIHEMENTS DESCRIPTION 57
T RABER
Fanlura Maode and Etects Analysis (FEMA) and B0-18
Critical items List {CIL) DRD-
7. DATE BE
10/21/986
; T PREPARED BY. |

Determine possible failure modes and the effects for the Hyper-X _HTS
Resaarch Vehicle mission critical functions,

(8 APFROVED -

. =T - -T:i- HHI

8. REFENENGES

Program Assurance Plan
NHBE 5300.4 (1A-1)

5. PREPARATION TFOAMATIC

« The FEMA shall ke under the change control system.

» The CIL shall be under the change control system and contain:

Scopa and Objeciive
Applicable Documents
Criticality Definitions
Reliability
Safety
Fracturs
Supporting Analysis
{Critical tems/Aatention Rationale
Critical Item Contral Summaries

MASA Lanctey Foem 45 (Ray A 993 Fragsoirs st

% AT usabis. Proacribiag Docurment LHB 300
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DATA REQUIREMENTS DESCRIPTION 5 E

1.1}

Z. NUMBER
Failure Reports DRD-19
3V 4. DAIE
10/21/96
5. PHEFARED BY:
: . : . RTS
Identify failure during tasting.
6. APCTIJVED BY:
TNTERRELATO 3. TEFEAEES.
Program Assurance Plan .
i PRAEP AR TG S EMATION

The Failure Report shall contain as a minirmum the following information:

Failure Aeport Numhber (sequential)
Date of fallure

item idantiticatian number, serial number, and manufacturer of the componen,
assembly, subassambly, and/or pant involved
Site of failura

Type of tast or operation during which failure occurred
Non-Conformance Raport Number if applicahle
Descriptian of failure |

Criginater of failure notification: nare, signature, telephone, organization, and
department

bl il

o N3 me

RASA ' amebey Fepen 46 (Bay Ao 199731 Pravious acdittons are caatis. A acribrieg Document LHB =




DATA REQUIREMENTS DESCRIPTION

99

T NOMBER
Failure Analysis and Corrective Action Report/Closurg DRD-20
3 USE 4. BETE

10721756
- AR

Provide cognizance of the cause and suitability of corrective ATS

action for each failure during testing and ensure proper closure

of all reponrt failures. —ERVES BT —

LATIONSHI 9. REFERENCES

Program Assurance Plan

g ML

1. A Failure analysis and Corrective Acticn Report is required for each failure documented

on a Failure Report.

2, The Failure Analysis and Corrective Action Report shall provide the calculations, test data,
diagrams, photographs, and analysis supporting the determination of cause and corrective
action. The Failure Analysis and Corrective Action Report shall also provide an updated
brief synopsis of (a) the failure, the failad aricle, the faiiure analysis findings, and the
corrective action; (b) disposition affectivity and corrective action documentation (e.g.,
engineering orders and shop orders) shall be defined; (c) the failure shall also be classified
as to criticality, reiated previous occurrence(s) in this project, verified ar unverified failure,
and the failure shall ba categorizad as to one of the following types of failure:

- Design (design deficiency or drawing error)
| - Parts, Devicas, and Materials

Woerkmanship (skill, judgment)

Tast Errar {test procedures, equipment, personnsal)
Other (specify)

{a) The cause of the failure is identified,
ftems and verified by test ,
by test.

actions.
NASA Landdey Foem 48 [FApy. AL, 1900

Fravicls Sditkons arg usahle .

- Manutacturing process (fabrcationfassembly proceduras, or equipment)

3. The Contractor shall submit a written recommendation that the govemmen?t approve the
closure of the failure when the criteria for clasure have been satisfied for a given Failure Hepor

{b) Remedial and preventive actions/changes have been accomplishd on existing
{c) Affectivity of prevantive action has bean established to include failure items and verified

(d) The closure statement has been signed off by appropriate Contactar management author
to indicate technical raview and by reliability and/or contral to certify complation of closur
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DATA REQUIREMENTS DESCRIPTION g0

T TITILE
Pre-Ship Review (PSA) Data Package DRD-21
. 4. DATE
10/21/96
" EEPAFED OV, i

Provide data/documentation necessary to assass final
hardware/software/GSE status, perform final review of ars
project/migsian plans, review results of acceptance testing and
support acceptance/delivery decisions prior to instrument

: T APPRGVEDBY:
delivery. ;
—FTERTECTIONSHE ETEFERENCES

Faiiure Analysis and Corrective Action Raport/Closure
Material Inspection and Receiving Repon
Form DD250 - |

D, PRHERARATION [MFOHMA TIO

A. Data Backage

The Pre-Ship Review (PSR) data package shall include a copy of all pertinent technical
reports and drawings identified in the DRL, as required for submittal to NASA prior to the
BSR. The PSR will also snsure that all Failura Analysis and Corrective Action Reports have
been closed. The package shall include additional Information which the Contractor deems
necessary to validate hardwara quality, conform fiight worthiness and interface compatibility,
and verify documentatiort compliance to the readiness review participants. This additional
information shall include, as a minimurn, tha followlng:

1. A briaf narratlve, on each agenda subject, discussing the Contractar's planned
PSR presantation.

2. Test reparts.

3. A listing of failures and design modifications.

4, “As'Built" drawings,

MASA Langiey Form 45 fRey. Aug. 1590} Pravioyus scioms ane Usablsa, Prmﬁ'hgnnnmrtu-lﬂﬂﬁ"
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DATA REQUIREMENTS DESCRIPTION
7. TITLE :

6 1
Final Report DRD-23
3 USE 4, DATE
10/21/96
5. FREFARED BY:
FProvide a comprehensive report setting forth the results of the RTS
contract,
- 5. APPROVED BY:
F
3. AEFERENCES
I

The contractor shall provide a finaf report describing all major contractor activities associated with
the production of Hyper-X ressarch vehicles. This report shall include in chronological form all
major tachnical actlvities including the design phase, the fabrication phass, the systems
integration phase and the testing phase. It shall include summaries of major reviews as wall as

discussions of unique engineering/manufacturing/integration activities such as “Rapid Prototype”
and "Concurrant Enginearing” manufacturing operations.

NASA, Landgisy Fomm 45 | R, Aayg. 1893]




DATA REQUIREMENTS DESCRIPTION ]
Y. TLE )
Report of Govermment Owned/Contractor Held Proparty DRD-24
10/21/96
8, FACPARED BY
To raport annually any Govemment owned/Contractor fumished | grg
property that has been fumished or that has been acquired by
the Contractor under the terms of this contract. PO BV —
T 8. NEFERENCES _
Section |,
NASA FAR Clause
18-52.245-73

5. PREFARATION INESARATION

1. Applicable Documents

NASA FAR Supplement Clause 18-52.245-73, Financial Reporting of Government

Owned/Contractor Hald Proparty (Sep. 1987).

NASA FAR Supplement Subpart 18-45.71.

2. The report shai! be submitted on NASA Form 1018 no later than October 31 of each year.
Specific instructions for the preparation of NASA Form 1018 are contained in

NASA FAH Supplement Subpart 18-45.71.

Lagley Formn A5 (Aev. Auxg. 1337) Prarvioos acithors g ukaDhe.

Praacriney Dac

ot LHEB 5300
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EXHIBIT B

RELATED GOVERNMENT ACTIVITIES

1.0 Validation testing will be complated at DFRC. As many subsystems as reasonable will be
integrated to provide a simulation of the vehicle dynamics. Failure modes and effects testing, as well as

normai operations testing will be performed. Abnormmal and off nomina! conditions te sting will be
complated.

2.0 The LaRC & HTT will include a vehigle dynamics simulation. The vehicle shall apearate with as

many flight subsystams installed as possible in arder to produce a simulated fight test. These subsystems
will be exercised during the 8' HTT tests.

4.0 A vehicle-in-the-loop test will ba performed at DFRC after any post LaRC 8' HTT refurbishment or
modifications are completed. The vehicle-in-the-loop test will cansist of a subset of the validation and
inglalied systems tests as required Tl

4.0 B-52B integration Testing - After adapterfajector/separation testing is completad by the contractor,
the adapter will be shipped to DFRC for integration to the booster. Integratian of the adapter i the
baaster will begin when both the adapter and the booster are avalable. All subsysterns will be functionally
tested 10 assure proper operations in both nominal and off-nominal conditions. The adapter will alsq be

integrated with the booster stack to assure all systems waork together. EMI testing of tha adaptar and
boaster with the B-528 will then pcour.

5.0 Once the Hyper-X research vehicle has completed aff the validation and integration tesis it will be
integrated with the adapter and rocket booster. The system will then be mated 1o the B-52B and testing
will be dona to assure carrect subsystems operations,

6.0 Flight Systems Tests: Prior ta fight, a Cambined Systams test wil} be completed bo assure all
systems, both greund and flight, work tagaether and the total systam, B-52B, rocket booster stack and
Hyper-X research vehicle systems are ready o fly. Ore ar more taxi tests will e camplated. One or more
captive ¢arry tests of the stack and B-52B will be done for snvalobe expansion. A Aight test plan wik be

developed by the Government with inputs from the contractor. The flight test plan will define the taxd tests,
captive carmy kests and the vehicle releasa test.

7.0 Flight System Simulations Prior to tha initial Hyper-X research vehicle flight test, ground flight
simulations will be performed by the Governmeant o assure the adequacy of the total Hyper-X research
vehicle hardware/software system design.

8.0 Hyper-X ressarch vehicie-to-booster adapter: The Govemment provided design baseline includes
a resgarch vehicle o Pegasus booster adapter with research vehicle separation system. Tha
aerodynamic perfarmance of the booster stack including the baseline adapter canfiguration is being
evalualed by the Gavernmant through a series of analyses and wind tunnel tests. As such the external

configuration of this adapter is subject to refinemant. The test and analyses data will be pravided by the
Government.

9.0 Guidance, Mavigation and Contral Law Development: After contract award, the Govemment will
be availabie to support the Contractor in the design/developrmentirefinement of inner-icop control laws.

10.0  The Government will pravide CFD mutually agreed upon that is required o support design,
ground (8'HTT} and flight experimental testing, to include but nat limited to extarnal seroitherrmat analysis
and engine flow path internal loads and perfarmance. In addition, the Govemment pians to provida limited
support far thermal and structural analysis.

1.0 The Government will provide the experimental aerodynamic, aerothermal and engine testing
mutually agreed upon ta support the technical objectives of the Myper-X program.
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EXHIBIT E

HYPER-X FEE SLIMMARY

The fee structure for Cantract NAS1-97110 shall involve multiple Incentives. Three elemants shall be
incentivized under this fee structure as follows;

1. Sehedule (30% of fes pool negotiated)
2. Cost Parformance {25% of the fee pool nagotlated)
3. Technical Performance (45% of the fee pool negotiatad)

Sciradufe and Technical! performance incentives shall be earned on the basis of schedule and technical
parformance of specific contract deliverables or events as noted below. Cost incentive fee shall be basad
on the cumulative cost of ail contractually required tems. The maximum sum of all incentive fees for

schedula, cost performance and technical performance is $3,550,000 (11.87% of target gqst). There wil
ba na roltover of uneamed fee between slements. The incentive plan for each element s testribed -
Below.

. SCHEDULE

The contractor is raquired to deliver all tems in accordance with the cantract terms and candiions

and the Statement of Work. [Note: The scheduled defivery date (SDD) is dafined as the date of receipt at
destination.]

An incentive fee of 1,065,000 is offered as follows:

& Vehicle 1 for BHTT Test (Deliverable Nos. 3 through 8)

For delivary of the vahicle 1 and suppert hardware st deatination sublect to Govarnment
inspectian and acceptance, the contractor may earn the Incentive fee of $319,50C as follows:

30 days or more prior to the SDD $319,5000
29 days prior to and including the SDD 213,000
1 I 3D cays after the SDD 71,000
21 or mare days after tha SDD C

B. Vehicle 1 Refurbished {Deliverabla Nao. B)

Far delivery of the refurbished vehicie 1 at destination subject to Govemment inspection
and acceptance, the contractor may sam the incantive fea of $106,500 as follows:

Prior to and including the SDD 106 500
1to 21 days after the SDD 71,000
22 ta 34 days after the SDD 35,500
35 or mora days after the SBD 0

C. Adapter (Deliverable Mo. 7}

For defivery of the adapter at destination subject ta Government inspection and
acceptance, the contractor may garn the incentive fee of 5156 750 as follows:

A0 or mare days prier to the SO0 159,750
A9 gdays priar to SDD and through 7 days afler the SDD 142,000
8 to 30 days after the SOD 106,500




31 to 45 days after the SCD
46 or more days after the SBD

D. Vehicle 2 Refurbished (Deliverable No. 12)

For dellvery of tha refurhished vehicie 2 at destination subject to Government Inspection

35,500

and aceeptance, the contractor rmay eam the incentive fee of $213,000 as follows:

45 or more days prior {9 the SDD 213,000
44 to 15 days prior to the SDD 195,250
14 days prior by SDD and through 7 days after the SDD 177,500
8 to 30 days after the SDD 106,500
41 to 45 days after the SDD 35,500
46 or more days after the SDD 0
E Vehicle 3 (Deliverable No. 13) ke

For deiivery af the vehicle 3 at destination subject to Govemment inspection and |
accaptance, the centractor may earn the incentive fea of $159.750 as follows:

8o

435 ar mere days prior to the SDD 159,78l
44 to 15 days prior to the SDD 142,000
14 days pricr o S0D0 and through 7 days aftar the SDD 124,250
8 10 30 days after the SDD 71,000
31 to 45 days aftar the SOD : 35,500
45 ar more days after the SDD Q

F, Vehicle 4 (Deliverable Na. 14)

Far delivery of the vahicla 4 at destination subject to Govemment inspaciion and
Brcaptance, the contractor may earn the incentive fes of $108 500 as fallows:

#5 ar mere days prior to the SDD 108,500
44 to 15 days priar to the SDD 88,750
14 days pricr 1o SDD and through 7 days after the SDD 71,000
8 t0 30 days after the SDD 53,250
31 10 45 days after the SDD 35,500
46 or more days after the SDD 0

Scheduls incentive feas wil be paid as soon as possible after defivery and acceptanca of
each temnoted abave.

Il, OST PERFORMANCE

A, The share ratio for cost is set forth in Federal Acquisition Regulatiaon (FAR) 52.218-10,
Incentive Fee (FEE 1297). Fees offerad as incentives on cost parformance are described as foliows:

1. Target Fese: The target fee that may be achieved by the contractor for
maintaining actual costs at target cost of $25,500,000 is $532,500.

Z. Maximum Fee: The maximum fee that may be achieved by the contractor for
cost underruns is $387,500.

3. Minimum Fege: The minimum fee is 0.




B. Audit Adjustment. Cost incentive fee will be provisionally paid as soon as passible after
delivery and acceptance of gach wehicle. Payment is subjest to the pravisions of FAR 52.216-10.,
Payment is subject to later adjustment basad upon final audit determination of actual costs.

Iii. TECHNICAL PERFORMANCE

An incentive fee of $1.537,500 15 ofered for Technkal Performance Incentive as follows:

A

Incentive Description 1 415,500
incentive Description 1 and 2 428,000
Incentive Cescription 4, 2 and 3 AQT.000
Incentive Description 4 0 .
Incentive Description 5 319,500~ -~
B. Research Wehicle 2 Flight Test (Madrnurn fee - $390,500)
Incentive Descriptian 1 248,500
incentive Descriptian 1 and 2 319,500
Incentiva Dascription ¥, 2 and 3 J840, 500
Incentive Description 4 0
Incentive Description 5 248,500
Q. Research Vehicle 3 Flight Test (Maximum fee - $355,000)
Incentive Description 1 248 500
Incantive Description 1 and 2 419,500
Incantive Description 1, 2 and 3 455,410
Incentive Descripton 4 )
Incentive Descripticn 5 248,500
C. Rasearch Vehicle 4 Flight Test (Maximum fee - $355,000)
Ingentive Desaription 1 248 500
Incantive Descripbion 1 and 2 319,500
Incentive Description 1, 2 and 3 355,000
Insentive Description 4 o
Incantive Descriplion & 248,500

Research Vehicle 1 Fight Test (Maximum fee - $497,000)
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= E DESCRIPTIONS

The following technical parformancs incentive descriptions apoiy ta all reaearch vehicle flight tests as
isted above,

1. Research chbjectives for the dual mode scramjet powered phasa af the flight test are
successfully accomplished, Successful accomplishment of the resaarch ¢hjectives is defined sa comact
Inlet cowl opecation, cormect systermn/subsystern aperation, data transmission and research vehicle

contralled at the required angle-of-attack and side slip during the beat pericd (Sowl open 10 Sowl Clased),
as defined in the Statament of Work,

2. The research vehicle control systems (flight, engine and propsllant systems) demonstrate
performance and stability margins {phase and gain) to fully control the research vehicle through Booster
ajection, the dual mode scramjat expariment phase and descent to migsion complation, inchuding

maneuvers to contral and dissipate vehicle €nergy and short duraticn programmed test inpuis on the
cantrol surface Moiens. - *Ea‘zl- .

A Research vehicle design innovalicns increase vehicla/systamisubsystem perfomance
and/or prabiabiity of mission success andfor quartityfquality of research objectives.
4, Humbar 1 above is nat successfully accamplished.
5. Research vehicle fight test is not successfully accomplished due to no fault of the

contractor, after the delivery of a vehicle conforming ta the Staterment of Wark.






