
COORDINATED STRATEGY 

AMONG 


THE UNITED STATES AIR FORCE, 

THE NATIONAL RECONNAISSANCE OFFICE, 


AND 

THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 


FOR 

NEW ENTRANT LAUNCH VEHICLE CERTIFICATION 


A. 	 PURPOSE 

This document defines the coordinated certification strategy for commercial new entrant 
launch vehicles. This strategy implements the action directed in the Memorandum of 
Understanding (MOU) among the United States Air Force (USAF), the National Reconnaissance 
Office (NRO), and the National Aeronautics and Space Administration (NASA), on Evolved 
Expendable Launch Vehicles, in which the three agencies agreed to develop a coordinated strategy 
for new entrant launch vehicle certification (Reference 1). This strategy is intended to further 
enable competition and provide a consistent path for new entrants to compete for USG missions. 

B. 	 REFERENCES 

1. 	 Memorandum of Understanding Among the United States Air Force. the National 
Reconnaissance Office and the National Aeronautics and Space Administration on 
Evolved Expendable Launch Vehicles (EELV'i) (10 March 2011) 

2. 	 National Security Presidential Directive 40 (NSPD-40), Us. Space Transportation 
Policy (21 December 2004) 

3. 	 NASA Policy Directive (NPD) 861 0.7D, Launch Services Risk Mitigation Policy for 
NASA-Owned and/or NASA-Sponsored Payloads/Missions (31 January 2008) 

4. 	 NASA Procedural Requirements (NPR) 8705.4, Risk Classification for NASA 
Payloads. Revalidated 9 July 2008 (14 June 2004) 

C. 	BACKGROUND 

In accordance with the U .S. Space Transportation Policy (Reference 2), the USAF, NRO, 
and NASA (collectively " the Parties") signed the MOU (Reference 1) on 10 March 2011, agreeing 
that U.S. commercial space transportation capabilities that demonstrate the ability to reliably 
launch payloads, to include EEL V -class, will be allowed to compete for Government missions. 
The Parties also agreed to develop a coordinated strategy for certification of new entrants that 
leverages the Government ' s work done to date and recognizes mission-unique requirements across 
the Parties. The MOU stated the execution of the actions outlined in the MOU is the responsibility 
of the Space and Missile Systems Center Launch and Range Systems Directorate (SMC/LR), the 
NRO Office of Space Launch (OSL) Director, and the NASA Launch Services Program (LSP) 
Manager (collectively " the Launch Organizations"). 



D. SCOPE 


This coordinated strategy addresses non-recurring vehicle certification. This strategy does 
not encompass the recurring mission assurance activities to be performed by the Launch 
Organizations for individual missions. This joint strategy is consistent with each Launch 
Organization's directives and allows them to comply with their published directives for flight 
worthiness certification. 

E. CERTIFICATION 

The Launch Organizations agree to adopt a certification policy framework consistent with 
NPD 861 0.7D (Reference 3) . This framework (Table 1) provides a methodology for certification 
of launch vehicles based on risk classifications for individual payloads (Table 2) . Payloads with 
higher risk tolerance can be flown on launch vehicles with a higher risk category rating, thus 
providing an opportunity for new entrant providers to gain experience launching Government 
payloads. This framework provides multiple paths to certify a potential new entrant based on the 
maturity of their launch vehicle system and the level of detailed technical evaluation by the 
Government. The selection of the "alternatives" contained in Table 1 that could comprise an 
Agency ' s certification approach is at the discretion of each Agency informed by technical 
interactions with potential new entrants. For example, if new entrants have launch vehicles that 
have a more robust, demonstrated successful flight history, then the Government may require less 
technical evaluation for certification. 

The Launch Organizations, to the maximum extent practical, agree to share data and results 
concerning their respective certification efforts for potential new entrants to help facilitate the 
certification process and avoid unnecessary duplication. 

The Launch Organizations will use a common risk evaluation approach consistent with 
NPR8705.4, Risk Classification for NASA Payloads (Reference 4), as summarized in Table 2. The 
risk tolerance of each payload is based on a standard payload risk classification definition. The 
importance weighting assigned to each consideration is at the discretion of the responsible 
Agency. 

Risk mitigation for a new launch service capability will be based upon a baseline risk 
assessment developed through a structured launch vehicle certification process, as described in 
Table 1. This risk mitigation strategy requires a certification process for each "common launch 
vehicle configuration" commensurate with the risk classification of each payload . A "common 
launch vehicle configuration" is defined as a unique combination of core propulsive stages, 
excluding strap-on rocket motors and stages utilized explicitly for orbit escape or trim. This risk
based certification approach allows the Launch Organizations to balance payload mission 
criticality with launch vehicle flight history, flight anomaly, mission failure resolution, and the 
technical insight into the new entrant ' s design, qualification, testing, systems engineering, 
manufacturing, and processing. 
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F. STRATEGY 


The Parties will promote the certification of new entrant launch providers by undertaking 
the following actions: 

United States Air Force 

The USAF is in the process of identifying near-term missions to provide new entrant on
ramp opportunities . These launches will be used to collect technical data needed for certification 
of new entrants. To provide further clarity on implementation of the certification strategy, the 
USAF will publish a New Entrant Certification Guide. 

National Reconnaissance Office 

The NRO has initiated study contracts with new entrant providers to begin addressing the 
security, integration and processing requirements of classified payloads. The NRO plans to 
compete launch services for appropriate missions, consistent with the certification strategy. 

National Aeronautics and Space Administration 

NASA has successfully used and evolved NPD 8610.7 since 1999 to balance mission risk 
tolerance with launch vehicle demonstrated reliability . The NASA Launch Services (NLS) 
contract has historically used NPD 8610.7 as its framework to guide launch vehicle risk tolerance 
categorization. The NLS contract also includes an innovative annual "on-ramp" provision that 
enables NASA to consider new launch service capabilities as they mature and allows new entrants 
to compete for NASA missions, consistent with the terms and conditions of the NLS contract. In 
addition, NPD 8610.7 provided the framework for enabling award of the Commercial Resupply 
Services (CRS) launch service contract awards in 2008. NASA will continue to use NPD 
8610.7 as its implementation document to facilitate the certification of new launch capabilities. 

G. IMPLEMENTATION 

Execution of the new entrant launch vehicle certification strategy will be the responsibility 
of each Launch Organization to satisfy their individual requirements. The Launch Organizations 
agree to use the Launch Vehicle Certification Requirements Matrix (Table 1) and Payload Risk 
Classification System (Table 2) to define their individual certification efforts while retaining the 
right to tailor the certification elements. The tailored elements and execution approach for specific 
new common launch vehicle configurations will be communicated to each of the Launch 
Organizations at the Government Expendable Launch Vehicle (EL V) Executive Board. 

The Launch Organizations will establish a process to share data and results from their 
individual execution of the new entrant certification strategy. 

The Government ELV Executive Board shall review the New Entrant Launch Vehicle 
Certification Strategy every two years conCUlTent with the review of the EEL V MOU (Reference 
1) to determine its continued applicability. 
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APPENDIX 

Table 1: Launch Vehicle Certification Requirements Matrix'" 


Launch Vehicle 

Risk Category 


Payload C lass 


Management Systems 


Flight Exper ience 


System Design 


Category I 
(High Risk) 

D 

AS91 00 or ISO 900 I 

Compliant 


No previous !lights 

required , can li se the 


first flight of a 

common laun ch 


vehicle configurati on, 

·instrumented to 

provide design 


veri fication & fl ight 

performance data 


Post Flight 

Operat ions/Anomaly 

Resolution Process 


I li ght Data 

Asscssment Process 


Alternative I 


AS9100 

Co mpliant 


6 consecu ti ve 

successful fli gh ts of a 


common launch 

vehicle configuration, 


instrumented to 

provide design 


verification and flight 

performance data 


Post Flight 

Operations/ Anomaly 

Resoluti on Process 


Agency Flight Margin 

Verification 


Category 2 
(Medium Risk) 

C and D, Sometimes n 

Alternative 2 


AS9100 

Compliant 


3 (mini mum 2 

consecutive) 


successful fl ights of a 

common launch 


vehicle confi guration, 

instrumented to 

provide design 


verification and fl ight 

performance data 


Post Flight 

Operat ions/ Anomal y 

Resolution Process 


Agency Flight Margin 

Verifi cation 


Alternative 3 


AS9100 

Com pliant 


I successful !light of 

a common launch 


vehicle configuration, 

instrumented to 

provide desi gn 


ver ification & flight 

performan ce data 


Post Flight 

Operat ions/ Anomaly 

Resol ution Process 


Agency Flight Margin 

Verification 


Alternative I 


AS9100 

Comp lian t 


14 consecuti ve 

successful flights (95% 

demonstrated reliability 

at 50% con fiden ce) of a 

com mon launch veh icle 


configuration , 

instrumented to provide 

des ign verification and 

flight performance data 


Post Flight 

Operations/Anomaly 

Resol ution Process 


Agency Flight Margin 

Ve ri ficati on 


Category 3 
(Low Risk) 

A, B, C and 0 

Alternative 2 

AS9 1 00 Compliant 

6 (minimum 3 

consecutive) 


success ful fl ights of a 

common launch 


v~hicle configurati on, 

instrumented to 

provide design 


verificat ion and ni ght 

performance data 


Post Flight 

Operat ions! Anomal y 

Resol ution Process 


Agency Flight Margin 

Verification 


Alternative 3 


AS9100 

Co mp lian t 


3 (minimum 2 

consecutive) successful 


fl ights of a common 

launch vehicle 

configuration, 


instrumented to 

provide design 


ver ificat ion and fl igh t 

performance data 


Post Flight 

Operations/ Anomal y 

Reso lution Process 


Age ncy 1·light Margi n 

Verification 


! 

Alternative 4 


AS9100 

Compliant 


2 consecuti ve 

successful !lights of a 


common launch 

ve hi cle configuration , 


instrumented to 

provide design 


veri fication and fli ght 

performance data 


Post Fl ight 

Operations/J\ nomaly 

Resol ut ion Process 


Agency Flight Margin 

Verificati on 


Agency Acceptance 

of: 


System Requirements 

Review (SRR) 


System Functi onal 

Review (SFR) 

Prel iminary Design I 

Review (PDR) 
, 

Criti ca l Des ign 

Rev iew (CDR) 


Functional I 
, 

Configurati on Audit 
(FCA) 
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Launch Vehicle 
Risk Category 

Category 1 
(High Risk) 

Category 2 
(Medium Risk) 

Category 3 
(Low Risk) 

Pay loa d Class D C and D, Sometim es B A, B, C and D 

Alternative 1 Alternative 2 Alternative 3 Alternativc 1 Alternativc 2 Alternative 3 Alternative 4 

Launch Scrvice 
Contractor (LSC) 
Dcsign neliability 

Age ncy eval uation of 
LS C Des ign 
Reliability 

Agency evaluation of 
LSC Des ign Reliabi lit y 

Agcncy evaluation of 
LS C Design 
Reliability 

Agency evaluat ion of 
LSC Design 
Re liability 

Age ncy evaluation of 
LS C Design 
Reliabilit y 

Age ncy evaluation of 
LSC Design 
Reliability 

Agency evaluation of 
LSC Design Reliability 

Agency eva luat ion of 
LSC Design 
Re li ab ilit y 

I\1fg & Ops and 
Systems Engineering 

Agency Audit s 

Documented ICD 
Process 

None Agency Audits Agency Aud its None Agency Audits Agency Audits Age ncy Audits 

System Safety Fai lure Mode & 
I::: ffccts Analysis 

(FMI':A) for all safety 
critical compllllcnt s 

Prelim and Final 
Hazards Ana lys is 

Compl iance with 
appl icable Range 

Safety Requirements 

Demonstrated 
CompliaJlce with 
Appli cable Range 

Safety Requircments 

Demonstrated 
Compliance with 
Applicable Range 

Safety Requirements 

Demonstrated 
Comp liance with 
App li cab le Range 

Sakty Requirements 

Demonstrated 
Compliancc with 
Applicable Range 

Safety Requirements 

Demonstrated 
Compliance with 
Applicable Range 

Safety Requirements 

Demonstrated 
Compliance with 
Applicable Range 

Safety Requirements 

Demonstrated 
Compliance with 
Appl icab le Range 

Safety Requirements 

Test and Verification Acceptance Test Plan 
in Place 

Ground Test , End-to-
End Tests Co mplete 

None Agency Design 
Certification Revi ew 

Comp rehensive 
Accep tance Test 

Results 

Non e /\gency Design 
Certification Review 

Comprehensive 
Acce ptance Test results 

Comprehensive 
Acceptance Test 

re sult s verification 

Physical Co nfiguration 
Audit (peA) 

Quality 
Systems/Process 

Age ncy Audit None Agency Aud it Agency Audit None Agency Audit Agency Audi t Age ncy Audit 

Flight Hardware & 
Softwarc Qualificatioll 

Qual ified Hardware 
(for space appl ication) 

Testing Complete 

None Agency Design 
Certification Rev iew 

Series of Engi neering 
Review Boards on 

Vehicle Subsystems 

None Agency Des ign 
Certification Review 

Se ri es of Engineering 
Rcview Boards on 

Ve hicle Subsystems 

System Verifi cat ion 
Review (SVR) or 

Design Equivalency 
Review (DLR) 

Launch Vehicle 
Analysis 

-~-

Analysis 
Plan/Definition 

None Agency IV&V Analysis 
PlanlDefinition 

Agency Coupled 
Loads IV&V 

None Agency IV&V Agency IV&V Age ncy IV&V 
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Launch Vehicle 
Risk Category 

Category I 
(High Risk) 

Category 2 
(Medium Risk) 

Category 3 
(Low Risk) 

Payload Class D C and D, Sometimes B A, B, C and D 

Alternative 1 Alternative 2 Alternative 3 Alternative I Alternative 2 Alternative 3 Alternative 4 

Risk Management Risk Plan, Mitigated 
and Accepted 

Technical and Safety 
Risks 

Risk Plan, Mitigated 
and Accepted 

Technical and Safety 
Ri sks 

Risk Plan, Mitigated 
and Accepted 

Technical and Safety 
Risks 

Risk Plan , Mitigated 
and Accepted 

Technical and Safety 
Risks 

Risk Plan, Mitigated 
and Accepted Technical 

and Safety Risks 

Risk Plan, Mitigated 
and !\ccepted 

Technical and Safety 
Risks 

Risk Plan , Mitigated 
and Accepted 

Technical and Safety 
Risks 

Risk Plan, Mitigated 
and Accepted, 

Technical , and Safety 
Risks 

Integrated Analysis None None None None None None FuJI Vehicle Fishbone None 

Launch Complcx No ne None Age ncy Design 
Ccrtllication Review 

Agency Engin eering 
Review Board 

None Agency Design 
Cert ification Review 

Agency Engineering 
Review Board 

Facility Design 
Reviews 

Site Activation 
Verification 

* Sufficiency of the data used to complete the activities will be determined by each Agency. 
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Table 2: Payload Risk Classification System 

Payload Risk Classification (Payload Class) 

Characterization Class-A Class-B C1ass-C C1ass-D 

Acceptable Risk Tolerance 
Level Very Low (Minimized) Low Medium High 

National Significance Very High High Medium Low to Medium 

Complexity Very High to High High to Medium Medium to Low Low 

Mission Lifetime or 
Constellation Health 

Long, >5 years, one-ot~ 
a-kind, or fragi le 

cons tell ation health 

Medium, 2-5 years, or 
robust constellation 

health 
Short, <2 years Short, <2 years 

Cost High High to Medium Medium to Low Low 

Launch Constraints Criti cal Medium Few Few to none 

In-Flight Maintenanc.e N/A Not feasible or difficult May be feasib le 
May be feas ib le 

and planned 

Alternative Resea rch 
Opportunities or Re-flight 
Opportunities 

No alternative or 
re-!light opportuniti es 

Few or no alternative 
or re-flight 

opportunities 

Some or few alternati ve or 
re-tlight opportunities 

Sign ificant alternative 
or re- night 

opportunit ies 

Achievement of Mission 
Success Cri teria 

All practical measures 
are tak en to achieve 

minimum risk to mission 
success. The highest 

assurance standards are 
used. 

Stringent assurance 
standards with on ly 

minor compromi ses in 
application to maintain 
a low ris k to mission 

success. 

Medium ri sk of not 
ac hieving mi ssion success 

may be acceptable. 
Reduced assurance 

standards are permitted. 

Medium or signifi cant 
ri sk of not achi ev ing 

mission success is 
pennined. Mi nim al 

assurance standards are 
permitted. 

8 


