Checklist for Test Readiness Review (TRR) of Payloads and Experiments on JSC AOD Heavy Aircraft 

Unless otherwise noted, includes all aspects of ground handling as well as flight operations.
Please mark with a Y for yes, N for no, or N/A for not applicable.  Feel free to add a short remark under a particular item if needed to clarify or highlight a response.  

A.  Test Equipment Structural Design Requirements 

____ Structural integrity to aircraft crash loads of all equipment to be flown aboard NASA’s JSC AOD heavy aircraft has been verified (via accepted method(s)), documented accordingly, and approved by AOD Engineering.  Structural analysis is to use aircraft specific installation/attachment/load capacity criteria. 

B.  Aircraft Loading 
____ All hardware is designed for aircraft installation with enough clearance to avoid the risk of damaging aircraft structure. 

____ All hardware is designed to be compatible with standard materials handling equipment and procedures. 

____ All hardware is designed to be manually handled; handles, and/or lifting bars, points, etc. are to be rated at less than 50 lbs per person.
____ Hardware does not exceed aircraft weight limits.

C.  Pressure/Vacuum System Requirements 

____ All pressure/vacuum systems proposed for flight and/or ground use comply with JPR 1710.13, Design, Inspection, and Certification of Pressure Vessels and Pressurized Systems.
____ If required, an Operation and Configuration Control Plan (OCCP) has been issued by JSC Materials and Process Branch or equivalent.
D.  Electrical 

____ All electrical wiring and interconnect cabling fabricated and installed in accordance with JPR 1700.1, JSC Safety and Health Handbook, the National Electrical Code (NEC), and/or SAE AS 50881, Wiring Aerospace Vehicle, as applicable, per AOD Engineering.  
____ Customers use wire sizes and circuit breakers in accordance with the NEC or SAE AS 50881.  Wire types are in accordance with NASA drawing 8593003, Wire, Electric, Interconnection, and Hookup. 

____ The payload has emergency shutdown capabilities to completely deenergize the entire payload including back up power systems such as batteries or uninterruptible power supplies.  
____ In the event of electrical power loss (expected or unexpected), all payloads fail to a safe configuration. 

____ All electrical aircraft interface cables have a descriptive tag secured to each end with information to include the payload name and cable number.  
____ Total electrical power loads have been calculated and electrical power requirements are coordinated with the appropriate aircraft Program Office (C-9 or WB-57).  
____ All cables within the payload are adequately restrained and clamped. 

____ Electrical insulation is protected against abrasion and chafing. 

____ Any exposed metal surfaces are adequately grounded to prevent electrical shock. 

____ The payload is self-protected with an incorporated circuit breaker or other current-limiting device. 

____ All batteries used are approved by the appropriate aircraft Program Office (C-9 or WB-57).  

E.  Overboard Vent 

____ The chemical composition and quantity of the vented gas is entirely known and documented, along with hazards, mitigation, and potential interaction. 

____ The equipment is designed with interface to aircraft vent manifolds. 

F.  Radiation Safety
____ Design and use of laser systems, radioactive materials, radio frequency, etc. complies with JPR 1700.1.  All applicable forms have been submitted and approved by the JSC Radiation Safety Office and other governing bodies, as necessary.  
G.  Emergency Procedures 

____ Emergency procedures are provided to the appropriate aircraft Program Office (C-9 or WB-57) in checklist format, aircrew members have been trained as to how to fail-safe the payload, and the NASA aircrew member(s) are able to safely and efficiently initiate emergency procedures to fail-safe a payload in the event of an emergency. 

H.  Hazardous Materials 

____ Necessary provisions for appropriate use of hazardous materials in-flight and on the ground are identified and documented.  
____ A current Material Safety Data Sheet (MSDS) is supplied to the appropriate aircraft Program Office (C-9 or WB-57) for each hazardous material.  Personal Protective Equipment (PPE) is being provided by the payload team and will be used as detailed in the MSDS.  Hazardous materials will be stored as per the MSDS.  
I.  Miscellaneous Guidelines 
____ All hard and sharp edges that could conceivably be accessed by voluntary or involuntary operations are guarded. 

____ Payload can tolerate flight environments. 

____ Any frangible items, glass, cathode ray tubes (CRTs), gauges, windows, or any other object that is susceptible to shattering is entirely contained.

____ Payload pump designs are coordinated with the appropriate aircraft Program Office (C-9 or WB-57).
____ Camcorders, cameras, tape recorders, etc. brought on board the aircraft are securely stowed during takeoff and landing, and always under control during flight. 

____ Fluids approved for flight are contained in a system that is structurally sound to withstand g-loads specified and any inadvertent contact loads. 

____ Hardware maintains a touch temperature of no greater than 122 F (50 C).  Guards or other protection measures are employed for payload hardware where the touch temperatures are greater than 122 F. 

____ Noise levels do not exceed established limits for all operations.
____ Non-United States citizen participation has been coordinated with the appropriate aircraft Program Office (C-9 or WB-57).  
____ Proper security protocols are in place for ground handling, in flight operation, and data processing (also considering aircraft emergency divert locations).

J.  Hazards Assessment 
____ System Hazard Analysis (SHA) has been conducted and identified hazards associated with each payload.
____ Mishap Risk Assessment (MRA) has examined each hazard identified in the SHA and a Risk Assessment Code (RAC) has been assigned.   
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