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Revision History for Revision J

Revision J of this Kennedy NASA Procedural Requirements (KNPR) represents a major reorganization of the Kennedy Space Center (KSC) safety procedural requirements.  The document has been divided into three volumes and a user’s guide (KSC-UG-8715.3, KSC Safety User’s Guide) in accordance with applicability:  Volume 1, Safety Procedural Requirements for Civil Servants/NASA Contractors; Volume 2, Safety Procedural Requirements for Tenant Organizations Operating in Joint-Use Facilities (to be completed at a later date); and Volume 3, Safety Procedural Requirements for Tenant Organizations Operating in Sole-Use Facilities (to be completed at a later date).  KSC-UG-8715.3, KSC Safety User’s Guide, contains best practices, guidance, and helpful information and mirrors the numbering of the volumes to aid in cross-referencing.

Given the large reorganization, individual changes have not been noted here in the revision history as has been done in previous revisions.  The change matrix is available via Tech Doc and traces the old requirements and their disposition in the new revision of KNPR 8715.3.  

Since the applicability and wording of a given requirement can vary between Volume 1 and KSC-UG-8715.3, KSC Safety User’s Guide, the sections of each are organized and numbered identically.  Some sections are not included in each.  Where a section heading exists in this KNPR contains no requirements and is included solely for the purpose of maintaining, the section will be marked, “Refer to this section in KSC-UG-8715.3, KSC Safety User’s Guide, for additional guidance/suggestions on this topic.”  
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a.  This document establishes consolidated safety requirements that serve as a framework to define the parameters and boundaries required during design, operations, and maintenance activities at the Kennedy Space Center (KSC) and other areas where KSC has jurisdiction.  These requirements represent combined efforts to identify and mitigate the unique hazards associated with daily institutional operations and ground processing operations.  It should be emphasized, however, that each employee has a responsibility for safety, both his/her own and that of others who may be impacted by the employee’s actions.

b.  This KNPR references requirements contained in several higher level documents, including Occupational Safety and Health Administration (OSHA) and NASA Procedural Requirement (NPR), and highlights additional implementation requirements for KSC.  Other references are included for information.

c.  Compliance with pertinent higher level safety requirements is mandatory, even though the requirement may not be referred to herein.

[bookmark: _Toc221068592][bookmark: _Toc221081425][bookmark: _Toc221607491][bookmark: _Toc260300743][bookmark: _Toc324173494]P.2  APPLICABILITY

a.  This KNPR is applicable to NASA Civil Servants and NASA contractors (including subcontractors, service providers and construction contractors) at KSC as specified in their contracts.  These provisions are also applicable at offsite facility areas where KSC has operational responsibility.

b.  This KNPR is only applicable to other organizations (e.g., commercial partners, other Federal agencies, international parties, and tenants) as specified and described in written agreements.

c.  In the event of a conflict between the requirements set forth in this document and:

(1)  Program or Agency requirements, the program or Agency requirements take precedence.

(2)  Existing contract provisions, the contract provisions take precedence.

(3)  Sub-tier documents, the provisions of this document take precedence.

(4)  Other documents at an equivalent level (e.g., other KNPR documents), the respective document Offices of Primary Responsibility (OPR) will resolve the conflict on a case-by-case basis and provide appropriate guidance.

d.  If disagreement exists over which of the aforementioned documents takes precedence, the NASA KSC Director Safety and Mission Assurance (S&MA) will make the final determination.

e.  In this KNPR "shall" denotes a mandatory requirement, "may" or "can" denotes a discretionary privilege or permission, "should" denotes a good practice, and "will" denotes an expected outcome.
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Title 29 Code of Federal Regulations (CFR), Part 1960, Basic Program Elements for Federal Employees Occupational Safety and Health Program  
Title 29 CFR, Parts 1910 to 1990, Occupational Safety and Health Administration
Title 49 CFR, Parts 171 to 178, Transportation, Department of Transportation
NASA Policy Directive (NPD) 8700.1, NASA Policy for Safety and Mission Success
NPR 8715.3, NASA General Safety Program Requirements 
Executive Order 12196, Occupational Safety and Health Program for Federal Employees
KNPD 8700.1, Safety and Mission Assurance Policy Directive
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NPD 8710.5, Policy for Pressure Vessels and Pressurized Systems 
NPR 1441.1, NASA Records Retention Schedule 
NPR 1800.1, NASA Occupational Health Program Procedures 
NPR 8621.1, NASA Procedural Requirements for Mishap and Close Call Reporting, Investigating, and Recordkeeping 
NPR 8705.2, Human-Rating Requirements for Space Systems 
NPR 8715.5, Range Flight Safety Program
NPR 8715.6, NASA Procedural Requirements for Limiting Orbital Debris 
NPR 8715.7, Expendable Launch Vehicle Payload Safety Program 
NASA-STD-5005, Standard for the Design and Fabrication of Ground Support Equipment 
NASA-STD-6001, Flammability, Offgassing, and Compatibility Requirements and Test Procedures 
NASA-STD-8709.20, Management of Safety and Mission Assurance Technical Authority (SMA TA) Requirements 
NASA-STD-8719.7, Facility System Safety Guidebook
NASA-STD-8719.9, Standard for Lifting Devices and Equipment 
NASA-STD-8719.10, Standard for Underwater Facility and Non-Open Water Operations 
NASA-STD-8719.11, Safety Standard for Fire Protection 
NASA-STD-8719.12, Safety Standard for Explosives, Propellants, and Pyrotechnics 
NASA-STD-8719.14, Process for Limiting Orbital Debris 
NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS) 
KNPD 1800.2, KSC Hazard Communication Program 
KNPR 1820.3, KSC Hearing Loss Prevention Program 
KNPR 1820.4, KSC Respiratory Protection Program 
KNPR 1840.19, KSC Industrial Hygiene Program 
KNPR 1860.1, KSC Ionizing Radiation Protection Program 
KNPR 1860.2, KSC Nonionizing Radiation Protection Program 
KNPR 4000.1, Supply and Equipment System Manual 
KNPR 8700.2, KSC Systems Safety and Reliability Analyses Methodology Procedural Requirements 
KNPR 8715.2, Comprehensive Emergency Management Plan (CEMP)
KDP-KSC-F-3614, KSC SMA Request for Relief Form 
KDP-KSC-P-3005, Adverse Weather
KTI-5212, Material Selection List for Plastic Films, Foams, and Adhesive Tapes 
KSC/MMA-1985-79, Standard Test Method for Evaluating Triboelectric Charge and Decay 
KSC-UG-2815, KSC Employee Safety and Health Guide
KSC-UG-8715.3, KSC Safety User’s Guide
KSC-PLN-2807, Mishap Preparedness and Contingency Plan
KSC Form 20-200, Approval Sheet for Suspended Load Operations
KSC Form 20-202, KSC Emergency Eyewash/Shower Inspection
KSC Form 31-393, Document Change Request (DCR) 
KSC Form 50-201, KSC Simple Certification Report (SCR) for Pressure Vessels and Pressurized Systems
KSC Risk Management Scorecard
KSC Drawing 81K00643, Specification for Marking of Mobile GSE
KSC Drawing 81K04331, Specification for Marking of Propellant Portable Containers
45 Space Wing Instruction (SWI) 15-101, Weather Support
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Compliance with the requirements contained in this KNPR will be verified through normal surveillance, audit, and assessment activities performed by the NASA S&MA organization.  NASA safety personnel or their designees have the right to enter any NASA KSC-controlled facility to monitor operations in order to accomplish this verification.  These safety personnel are subject to safety practices and reasonable security requirements.

[bookmark: _Toc324173498]P.6  CANCELLATION/SUPERSESSION

This document supersedes KNPR 8715.3, Revision I-3, KSC Safety Practices Procedural Requirements.


/original signed by/

Russell R. Romanella	
Director, KSC Safety and Mission Assurance


[bookmark: _Toc179699260][bookmark: _Toc221068596][bookmark: _Toc221081429][bookmark: _Toc221607495][bookmark: _Toc260300747][bookmark: _Toc324173499]CHAPTER 1:  GENERAL REQUIREMENTS 

[bookmark: _Toc324173500]1.1  Goal

The goal of this document is to provide Center safety requirements that ensure operations are performed in a manner that minimizes risk to the public, personnel, hardware, and facilities.

[bookmark: _Toc324173501]1.2  OBJECTIVE

The objective of this KNPR is to document Center safety requirements, to establish procedural requirements unique to KSC, and to effectively and efficiently convey safety requirements to the Center that protect NASA employees (Civil Servants and Contractor), visitors, the public, NASA hardware, and NASA KSC-controlled facilities.

[bookmark: _Toc324173502]1.3  RESPONSIBILITY

a.  Final authority and responsibility for implementing the NASA Safety Program at KSC rests with the Center Director.  The Center Director has delegated the responsibility for assessing and ensuring compliance with S&MA programs at the Center to the NASA KSC Director of S&MA.  KSC program/project and directorate organizations have responsibilities for implementing the safety program with support from S&MA.  These responsibilities and those assigned to other Center organizational elements are set forth in detail in Kennedy NASA Policy Directive (KNPD) 8700.1, KSC Safety and Mission Assurance Policy Directive.

b.  Ownership of this KNPR resides with S&MA Technical Management Division.  The interpretation of the requirements in this KNPR is the responsibility of the S&MA Technical Management Division with the appropriate S&MA organizations that support the program/project and directorates.  The NASA KSC Director of S&MA is the final authority for interpretation of these requirements.

c.  When unsafe and/or unhealthful conditions/acts pose a danger to personnel or property, all employees have the right and obligation to stop work and/or refuse to perform work they feel is unsafe and/or unhealthful, and collaborate with their management to determine how the activity can be performed in a safe and healthful manner.

d.  Employees have the right and responsibility to notify their supervision of unsafe and/or unhealthful conditions or acts.  Reprisal or disciplinary action against an employee who initiates a safety concern will not be tolerated.

[bookmark: _Toc324173503]1.4  SAFETY REQUIREMENT VIOLATIONS

a.  Violations of safety requirements by civil service personnel may result in disciplinary actions, up to removal from government service.

b.  Violations of safety requirements by contractor employees or visitors could result in being barred from the Center.

[bookmark: _Toc324173504]1.5  CHANGE RECOMMENDATIONS

a.  Changes shall be submitted on KSC Form 31-393, Document Change Request (DCR), to the S&MA Technical Management Division. 

b.  The completed form shall identify the exact language of the proposed change and the rationale for the change. 

Note:  S&MA will ensure proper review and disposition of all change requests using the Ground Risk Review Panel and KAITS Review when necessary.

[bookmark: _CHAPTER_2:_][bookmark: _Toc324173505]CHAPTER 2:  REQUESTS FOR RELIEF FROM S&MA TECHNNICAL AUTHORITY (TA) REQUIREMENTS

a.  When Center or higher-level Agency or Federal safety requirement(s) cannot be met, the operating organization (contractor or NASA) shall submit a request for relief using KDP-KSC-F-3614, KSC SMA Request for Relief Form.  
Note 1:  In accordance with NASA-STD-8709.20, Management of Safety and Mission Assurance Technical Authority (SMA TA) Requirements, two types of relief may be requested:  waivers and deviations.  Both are written authorization to depart from a specific requirement.  Waivers are granted after the requirement is put under configuration control, as defined during program/project lifecycle, at the level the requirement will be implemented.  Deviations are granted before the requirement is put under configuration control at the level the requirement will be implemented.
Note 2:  Relief cannot be granted against a Federal or State regulatory requirement without going through that agency’s formal waiver process.  
b.  Except as noted in section 2.1, this section shall be used to request relief from S&MA requirements contained in the following:
(1)  NASA KSC requirements documents (e.g., KNPR)
(2)  NASA Headquarters (HQ) policy documents (e.g., NPD)
(3)  NASA HQ procedural requirements documents and required standards [e.g., NPR, NASA Safety Standard (NSS), NASA Standard (NASA-STD)]
(4)  Other Federal Agency documents 

c.  When the unmet requirement(s) resides in both a Center and a higher-level safety document, the request for relief shall be generated against the requirement in the higher-level document. 

d.  Request for relief shall be processed prior to the time when the stated requirement will not be met.

Note:  Real-time approvals can be processed using requirements in section 2.5.

[bookmark: _2.1__PROGRAMS/ACTIVITIES][bookmark: _Toc324173506]2.1  PROGRAMS/ACTIVITIES USING ALTERNATE REQUEST FOR RELIEF Requirements and PROCESSES
a.  Requests for relief for the following programs/activities shall be evaluated through processes specific to those programs/activities which supersede the requirement relief request process requirements defined herein.
b.  Requests for relief from NASA Range Safety requirements shall be processed in accordance with NPR 8715.5, Range Flight Safety Program.
c.  Requests for relief from Expendable Launch Vehicle (ELV) Payload Safety requirements shall be processed in accordance with NPR 8715.7, Expendable Launch Vehicle Payload Safety Program.
d.  Requests for relief made by a NASA program/project residing on KSC which does not have any KSC institutional impacts (e.g. risk to KSC personnel/property) shall be processed in accordance with that NASA program/project’s request for relief process.

Note:  Requests for relief from contractor-imposed safety requirements will be processed by contract management and are outside the scope of this request for relief process.  

[bookmark: _Toc324173507]2.2  APPROVAL AND RISK ACCEPTANCE AUTHORITIES

[bookmark: _Toc324173508]2.2.1  Approval Authority

a.  As delegated in NASA-STD-8709.20, Management of Safety and Mission Assurance Technical Authority (SMA TA) Requirements, the NASA KSC Director of S&MA will be the approval authority for all requests for relief except as listed in items b and c in this section.

b.  As required in NASA-STD-8709.20, Management of Safety and Mission Assurance Technical Authority (SMA TA) Requirements, the following will be obtained for requests for relief from requirements levied in other Federal Agency documents (i.e., non-NASA Federal Agencies):
(1)  Approval from the Chief, S&MA (as the NASA approval authority).
(2)  A concur/nonconcur from the appropriate NASA HQ office of record.
(3)  Approval from the issuing Federal Agency.  

Note 1:  The issuing Federal Agency is the final approval authority for requirement relief request.

Note 2:  Office of Safety and Mission Assurance (OSMA) will handle the final request for relief from the higher authority internal and/or external to NASA.
c.  As required in NASA-STD-8709.20, Management of Safety and Mission Assurance Technical Authority (SMA TA) Requirements, approval authority will remain with the Chief, S&MA when:
(1)  Request for relief involves multiple programs or Centers.

Note:  Each Center should process the request for their organization to accept the risk, and then the request should be sent to Chief, S&MA for final approval and NASA-wide application. 
(2)  Request involves relief from directed requirements.
(3)  The delegated approval authority (e.g., NASA KSC Director of S&MA) is the individual requesting relief.
(4)  Requests for relief involve activities that have been designated in writing by the Chief, S&MA as “of special interest.”
(5)  Requests for relief involve requests that have been rejected/disapproved by the delegated approval authority and are being appealed to NASA HQ.
(6)  The request for relief involves any requirements that specify Chief, S&MA approval is required.
(7)  The request for relief involves requirements contained in:
(a)  NPR 8621.1, NASA Procedural Requirements for Mishap and Close Call Reporting, Investigating, and Recordkeeping.
(b)  NPR 8705.2, Human-Rating Requirements for Space Systems.
(c)  The following chapters of NPR 8715.3, NASA General Safety Program Requirements: 
(1)  Chapter 6, Nuclear Safety for Launching Radioactive Materials.
(2)  , Chapter 10, Process/Requirements for the SMA Portions of Requests for Liability Insurance or Indemnification of Experimental Aeronautical Vehicles (EAV) Developers.
(3)  , Chapter 11, NASA Meteoroid Environment Program.
(d)  NPR 8715.6, NASA Procedural Requirements for Limiting Orbital Debris.
(e)  NASA-STD-8719.14, Process for Limiting Orbital Debris.
(f)  NASA-STD-8719.9, Standard for Lifting Devices and Equipment, which involve lifting a load above a human.

Note:  Only applicable when the requirements of the Suspended Load Operation Analysis/Approval (SLOAA) Process cannot be met.

(g)  NASA-STD-8719.12, Safety Standard for Explosives, Propellants, and Pyrotechnics, which involve keep-out zones where there is a credible probability of occurrence with a credible probability of a human casualty.
(h)  NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS), which involve:
(1)  New pressure vessels and compressed gas cylinders that fall within the mandatory scope of American Society of Mechanical Engineers (ASME) or Department of Transportation (DOT).
(2)  Repair and alteration of pressure vessels and pressure equipment within the mandatory scope of the National Board Inspection Code (NBIC), NB-23.
[bookmark: _Toc324173509]2.2.2  Risk Acceptance
a.  The Center Director will be the risk acceptance authority for Center-specific risks associated with the request.
b.  The program/project manager will be the risk acceptance authority for program/project risks associated with the request.

[bookmark: _Toc324173510]2.3  REVIEW AND CONCURRENCE REQUIREMENTS
a.  All requests for relief shall be reviewed and receive a concur/nonconcur from:  
(1)  The appropriate NASA KSC S&MA Division Chief.
(2)  The Safety Program Manager for requests involving Cranes/Lifting Devices; Explosives, Pyrotechnics, and Propellants; and Pressure Vessels (ground fixed and mobile). 
(3)  The NASA KSC Authority Having Jurisdiction (AHJ) for requests involving Life Safety Code and Fire Protection. 
(4)  The Ground Risk Review Panel (GRRP) Chair. 
(5)  The NASA KSC S&MA Director.

Note:  If the NASA KSC Director of S&MA has been delegated approval authority, there is no need for a concur/nonconcur.
(6)  The Director(s) of the affected NASA KSC Directorate(s).
(7)  The Director (KSC Center Director equivalent) of each affected non-NASA organization.
b.  Requests for relief from NASA Standards having a Headquarters OSMA Point-of-Contact (POC) [NASA-STD-8719.9, Standard for Lifting Devices and Equipment;  NASA-STD 8719.10, Standard for Underwater Facility and Non-Open Water Operations;  NASA-STD-8719.11, Safety Standard for Fire Protection;  NASA-STD-8719.12, Safety Standard for Explosives, Propellants, and Pyrotechnics;  NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS)] the KSC Safety Program Manager shall send a copy to the OSMA POC for review.

Note:  If the OSMA reviewer has not responded in the requested timeline, then KSC may continue with the process without a response.
c.  The American Federation of Government Employees (AFGE) Union shall be notified for review and signature.  The AFGE Local 513 shall address concerns, if any, to the GRRP.   

[bookmark: _Toc324173511]2.4  REQUEST FOR RELIEF PROCESS REQUIREMENTS

a.  Requests for relief shall include documented risk management techniques and risk assessments to provide those in a position to approve/deny the request for relief with the necessary information to make an informed decision. 
b.  Requests for relief shall include a risk matrix with defined probability (likelihood) and consequence (severity) categories.

Note:  The risk assessment process is a principal factor in the understanding and management of risk.  Use of the risk matrix ensures that hazards are identified and resultant risks are assessed by considering probability of occurrence and severity of consequence.  The KSC Risk Management Scorecard may be used as a reference tool.
c.  Requests to modify waivers/deviations or extend the duration of waivers/deviations that have previously been approved shall be treated as new requests for relief.  
d.  When the review of the request for relief and the associated risk assessment results in a nonconcurrence, the reviewer shall provide detailed rationale for the nonconcurrence recommendation.  

Note:  The request for relief can continue through the process even if there are nonconcurrences.  It is the responsibility of the approval authority and the risk acceptance authority to decide if they will approve/accept the request for relief with the documented nonconcurrences.

[bookmark: _2.5__REAL][bookmark: _Toc324173512]2.5  REAL TIME OPERATIONAL CONSTRAINTS
a.  In the case of off-shift/real-time requirement relief requests against KSC or NASA-level requirements, the operating organization submitting the request (contractor or NASA) shall obtain, as a minimum, required risk assessments, approval from the appropriate NASA KSC S&MA lead official (may be verbal), and review and final risk acceptance (may be verbal) from the appropriate senior NASA KSC program/project or directorate organization official.  
b.  The senior NASA management official at the worksite shall make a reasonable attempt to contact the local NASA KSC management officials who would be involved with a nominal waiver request.
c.  The NASA operational lead shall personally document this verbal concurrence prior to implementation and the person providing the verbal approval must sign the documentation at the earliest reasonable time.   
d.  The real-time documentation of approval and acceptance shall be kept as part of the permanent record of the waiver.
e.  The operating organization submitting the request shall document the request, approvals, and how the approvals were obtained real-time within 24 hours or by the end of the next regular business day.  
f.  During time critical operations (e.g., terminal launch countdown), requests for relief may be approved on a recorded net.  This approval will include a discussion of the risk assessment.  Completion of the approved requirement relief request application shall follow within 24 hours or by the close of business on the next regular business day.

[bookmark: _Toc324173513]2.6  Request for relief RECORDKEEPING/FOLLOW-UP
a.  As required per , the S&MA requirement relief coordinator, housed in the Technical Management Division, will maintain a copy of all relief requests and will send a copy to OSMA as required.
b.  The operating organization who submitted the request for relief shall be responsible for implementation and maintenance of procedural and/or operational controls specified as requirements by the request for relief, and for their own closed-loop tracking.
c.  The appropriate NASA KSC S&MA Division shall track the implementation through normal surveillance activities.
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[bookmark: _Toc324173515][bookmark: _Toc221068619][bookmark: _Toc221081472][bookmark: _Toc221607523][bookmark: _Toc260300769]3.1  PERSONNEL CONTROLS

a.  Personnel entering operational facilities/processing areas with grate flooring shall wear shoes that cover the entire foot, are closed-toe, and which have no heels or low, wide heels that do not pose a tripping/walking hazard.

b.  Personnel working in or visiting controlled access areas where hazardous operations occur shall be prohibited from wearing headphones/earphones with personal, portable electronic devices since these items hinder the ability to hear emergency/evacuation announcements.

c.  Roofs where OSHA-compliant safety controls are not in place shall:

(1)  Have restricted access.
  
(2)  Be placarded with a description of why it is restricted and a point of contact for access.

d.  Organizations conducting tours in or around KSC-operated facilities for non-operational personnel shall:

(1)  Develop a tour plan that addresses safety.

(2)  Obtain approval from NASA KSC S&MA on the tour plan.

(3)  Conduct all tours in accordance with the tour plan.

Note: All KSC visitor tours will be scheduled through NASA KSC External Relations.

e.  While hazardous operations are being conducted or hazardous conditions are present, persons incapable, without the assistance of others, of ascending and/or descending ladders or stairs within both the direct and/or alternate evacuation routes from the hazardous facility shall not be permitted access requiring such ascent or descent.  

f.  Personnel shall not enter a control area unless authorized to do so by the controlling authority.  

g.   Personnel working near operating rotating machinery shall: 

(1)  Not wear gloves, identification badges, rings, and other jewelry. 

(2)  Wear only "break away" lanyards.

(3)  Restrain long hair, neck-ties, and lanyards to avoid becoming entangled in rotating machinery.
[bookmark: _e.__Personnel][bookmark: _d.__Age][bookmark: _3.2.2__Special]
[bookmark: _Toc221068623][bookmark: _Toc221081478][bookmark: _Toc221607529][bookmark: _Toc260300773][bookmark: _Toc324173516]3.2  PERSONNEL ACCESS TRAINING

a.  All permanently badged personnel shall take QG109KSC, KSC General Hazards Familiarization, to satisfy the minimum safety training requirements for the Center.

Note:  Completing QG109KSC, KSC General Hazards Familiarization, does not guarantee access to KSC access-controlled facilities/areas.  Supervisors are responsible for identifying those individuals who need access to KSC access-controlled facilities/areas.  QG109KSC, KSC General Hazards Familiarization, refresher training is required every three years.

b.  If access control is required based on hazard assessment/controls developed and approved per the requirements of section 4.1 of this document, the NASA organization area owner shall: 

(1)  Provide a means to control access to KSC access-controlled facilities/areas via area access training and/or escorts.

(2)  Develop and maintain currency of unique area access safety training for operational facilities/areas not covered by QG109KSC, KSC General Hazards Familiarization.  

(3)  Notify the NASA S&MA Institutional Division of any required area access training.

(4)  Provide a POC to the NASA S&MA Institutional Division for each facility for the training.

(5)  Make the area access training available to all personnel requiring access to the facility.

Note:  Some area access control is electronic and some is local.  It will be up to the area owners to establish the means of access control required as the result of these two items.  

c.  Each area access training course shall define the frequency at which refresher training is required.

d.  Personnel requiring entry to KSC access-controlled facilities/areas shall complete required area access training or be escorted by trained personnel.  

[bookmark: _Toc221068627][bookmark: _Toc221081482][bookmark: _Toc221607533][bookmark: _Toc260300777][bookmark: _Toc324173517]3.3  MAXIMUM WORK TIME (MWT)

[bookmark: _Toc324173518]3.3.1  General

a.  Immediate supervisors shall be responsible for monitoring and maintaining accurate records of employees work hours and forecasting their work schedules to ensure MWT requirements conformance.

b.  Employees shall:

(1)  have a minimum of 8 hours off duty between shifts.

(2)  work no more than 16 consecutive hours unless a Program Declared Emergency (PDE)/Center Declared Emergency (CDE) are in effect.

(3)  work no more than 18 consecutive days unless a PDE or CDE is in effect.

Note:  PDE and CDE requirements are provided in section 3.3.3.

c.  Prior to allowing employees to exceed the following MWT limits, approval shall be obtained from the appropriate level of management, as defined below.  Work equal to or in excess of:

Note:  All approval authorities should consider the human factors risk level before granting the following permissions to exceed MWT limits.

(1)  12 consecutive hours shall require the approval of the employee’s supervisor.

(2)  16 consecutive hours (only permissible during a PDE/CDE) shall require the approval of Directorate Head (or contractor equivalent).

(3)  60 hours during a 7-day workweek shall require the approval of the employee’s supervisor.

(4)  240 hours during a 4-week period shall require the approval of the employee’s supervisor.

(5)  7 consecutive days without at least 1 full day (24 hours) off shall require the approval of the employee’s Division Chief (or contractor equivalent).

(6)  2500 hours during a rolling 12-month period shall require the approval of the employee’s director of S&MA (or contractor equivalent).

d.  At the end of the extension period permitting 14 to 18 consecutive days of work, the employee shall be given a minimum of 2 full days (48 hours) off.  

e.  Specific operational/processing scenarios approved by the NASA KSC Director of S&MA shall be exempted from the consecutive day limits since these scenarios are reasonably predictable/expected, and the nature of the work allows these limits to be exceeded without causing excessive employee fatigue.

Example:  Transportation of hardware taking several days.

f.  Employees shall obtain the appropriate permission (as described above) each day a MWT limit is to be exceeded.

Example:  If an employee has approval to work more than 60 hours, this approval is good only for the day on which 60 hours within a 7-day period is exceeded.  Approval will be required for each additional day that the employee needs to work during the 7-day period.

g.  Employees and supervisors encountering shift changes, time zone changes, and use of “non-standard,” 5-day, 8-hour shift shall follow the specific requirements in NPR 1800.1, NASA Occupational Health Program Procedures.

[bookmark: _3.3.2__MWT][bookmark: _Toc324173519]3.3.2  MWT Approval Record Retention

a.  Approval (verbal, electronic, or written) shall be obtained prior to the exceeding MWT limits.

b.  All approvals shall be formally documented by close of business the next regular workday.  

c.  The formal documentation shall include the date, rationale (including consideration of risk), and required approvals, as defined above.  

d.  The approving organization shall maintain records of approvals and make them available upon request.  

e.  MWT records shall be retained for a minimum three-year period.  

f.  Division Chief (or contractor equivalent) shall report exceedances of these MWT limits to their Directorate Head (or contractor equivalent) in the manner specified by the Directorate Head (or contractor equivalent).  

Note 1:  Directorate Head (or contractor organizational director) should receive MWT exceedance report annually, at a minimum.

Note 2:  If audits reveal that records are not being maintained properly, additional reporting may be required.  

g.  Directorate Head (or contractor organizational director) shall control and manage MWT limit exceedances by monitoring MWT data for trends to prevent system abuse.

h.  The calendar year, week, and day (which changes at midnight) shall be used for work time evaluation and maintenance of accurate time records.

Note:  Contractors may utilize business shift procedures to determine day start and stop times.

[bookmark: _3.3.3__Planning][bookmark: _Toc324173520]3.3.3  Planning for Deviation Surges

a.  A process called a PDE provides program/project or organizational directors with a planning tool to account for a large number of approval requests to exceed MWT limits in advance of an event or circumstance.  

(1)  A PDE shall be issued by a program/project or organizational director or a designee during a phase of their planning when they determine that the task ahead exceeds their available resources for addressing the task within the MWT limits.  

(2)  The normal MWT approval and recording process described in section 3.3.2 of this KNPR shall be required for exceedances during such a period.  

b.  Exceeding MWT limits shall be acceptable when a CDE is issued.  

Note:  A CDE goes into effect by the authority of the Center Director (or designee), in the event of an emergency or a threat to the Center (e.g., natural disaster or terrorism).  
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[bookmark: _4.1__Assessment][bookmark: _Toc324173522]4.1  ASSESSMENT

a.  Each operating organization shall:

(1)  Establish a process to ensure identification and management review and acceptance of risk. 

(a)  This identification process shall include S&MA working in concert with the operating organization, details responding to institutional and relevant program requirements, and involvement of the appropriate S&MA Technical Authority. 

(b)  Institutional risks that involve the potential for serious injury, loss of life or loss of significant Institutional assets which are not under the purview of a program shall be elevated to the GRRP to ensure institutional review and acceptance

Note:  The GRRP can delegate the authority to ensure institutional review and acceptance to a lower level board for low probability risks.  This delegation will need to be documented or approved prior to implementation.

(c)  Programs/projects operating at KSC shall establish agreements with the Institution for program/project risks having institutional impacts.

(2)  Perform an assessment to identify and evaluate all safety hazards associated with operations to be performed.

Note:  Health hazards are addressed in KNPR 1820.3, Hearing Loss Prevention Program, KNPR 1820.4, Respiratory Protection Program, and 1840.19, Industrial Hygiene Programs.

(3)  Establish controls for the identified hazards, address all of the Center-mandated hazard controls identified in section 4.2, and address all applicable hazard-specific controls identified in section 4.3.

Note:  Appendix D contains hazards/controls that the reviewing division will look for in their reviews of assessments.

b.  Documentation detailing the concept of operations, the identification and evaluation of all hazards associated with the operations, and the hazard controls established for each hazard shall be coordinated with the appropriate NASA S&MA Division.

c.  NASA S&MA approval shall be obtained prior to start of operations or introduction of the hazard to the Center, whichever is first.

Note:  The level of NASA S&MA approval will be determined by NASA S&MA and based on the risk level of the operations.

d.  When there is a change to a hazardous evaluation or controls which has already been approved by NASA S&MA, the operating organization shall submit the changed hazardous evaluation for re-approval.

e.  Prior to NASA S&MA approval, the appropriate NASA S&MA Division shall ensure:

(1)  Hazard evaluations are adequately performed.

(2)  Controls are established and verified to be adequate to protect personnel and property.

(3)  Risks have been approved and accepted by the appropriate Management and S&MA Technical Authorities, per the process developed in section 4.1.a.

[bookmark: _4.2__CENTER-MANDATED][bookmark: _Toc324173523]4.2  CENTER-MANDATED HAZARD CONTROLS

All of the Center-Mandated Hazard Controls shall be included in the assessment required in section 4.1 of this document.

[bookmark: _Toc324173524]4.2.1  Control Areas

a.  A control area shall be established for each hazardous operation.

Note:  The assessment should contain a description of the operation and the location where it will take place, the hazard potential, and the proximity of people and other hardware.  Guidelines and a sample assessment are provided in Chapter 4 of KSC-UG-8715.3, KSC Safety User’s Guide.

b.  The control areas shall be re-evaluated when there is a change to the hazardous operation.  

c.  Control areas shall be clearly marked to indicate the control boundary.

d.  Only the organization that installed safety signs or barriers shall remove or alter those signs/barriers.

e.  Organizations removing safety signs or barriers shall obtain safety concurrence prior to removing the signs or barriers to verify that the hazards are appropriately removed before the area is reopened.

f.  Personnel shall not enter an area that is posted with a radiation warning sign or barrier unless specifically authorized to do so by the radiographer responsible for the area.

Note:  For radiation controlled areas the controlling authority is the radiographer responsible for the area.  As applicable to control areas, NASA S&MA enforces, but does not establish or interpret, the Radiation Program’s requirements contained in KNPR 1860.1, KSC Ionizing Radiation Protection Program, KNPR 1860.2, KSC Nonionizing Radiation Protection Program, and as specified in the user organization’s Radiation Use Authorization.

[bookmark: _Toc324173525]4.2.2  Personnel Access Limitations 

Chapter 4 of KSC-UG-8715.3, KSC Safety User’s Guide, contains guidelines and a sample of an assessment to establish personnel access limits to a control area.  The format of this assessment is at the discretion of the user organization, but the assessment should address essential personnel, area structural capabilities, rescue capabilities, ergonomics, and means of egress/capability of egress.  If the assessment involves work in compartments, the assessment should also address work environment and air quality.  Established manloading limitations are considered the maximum safe manloading for optimum conditions.  Conditions of less than optimum are to result in manload decreases.

4.2.2.1  Hazardous Operations Control Areas
a.  Personnel access limits shall be established and controlled by the operating organization for each hazardous operation’s control area.

b.  Access to control areas shall be restricted to essential personnel.

Note:  Hazardous operations should expose the minimum number of people, to the smallest quantity of hazard for the minimum period of time.

c.  The number and functions of personnel required to perform a hazardous operation shall be defined in the applicable documented procedure, stating the total number of personnel, identifying individuals by call sign/functional title and the organization or contractor employing each individual.

d.  Personnel access limits shall be re-evaluated when there is a change to the hazardous operation.

4.2.2.2  Hazardous/Nonhazardous Manloading Limitations of Compartments
a.  Safe manloading limits shall be established and controlled by the operating organization for each compartment. 
b.  Manloading limits shall be re-evaluated when there is a change to the condition of the compartment.
[bookmark: _Toc324173526]4.2.3  Concurrent Operations

a.  Hazardous operations control areas shall not overlap the control area of another hazardous operation.

b.  Control areas shall be established to allow ingress and egress of personnel and emergency response.

c.  Control areas for concurrent operations shall be established in a manner that allows emergency responders to access an emergency in one control area without requiring them to proceed through another operational cleared/control area.  

[bookmark: _Toc324173527]4.2.4  Safety Warnings

Flashing safety warning lights, warning signs, and public address systems shall be installed at the control point in work areas or facilities where hazardous operations exist as a part of routine work.

4.2.4.1  Warning Lights
Warning light designations at KSC shall be:

a.  Flashing red:  A danger period exists and personnel shall be cleared from the control area immediately.

b.  Flashing amber:  A hazard period exists and entry to the control area shall be limited to essential personnel.

4.2.4.2  Warning Signs
Warning signs will be used in conjunction with and adjacent to warning lights as follows: 

a.  Warning signs adjacent to red lights shall read as follows and may contain more specific response instructions:

	EMERGENCY SITUATION EXISTS
	CLEAR AREA IMMEDIATELY

b.  Warning signs adjacent to amber lights shall read as follows and may contain more specific response instructions:

	ENTRY ON CONTROLLED BASIS
	HAZARDOUS MATERIALS/OPERATIONS PRESENT
	ESSENTIAL PERSONNEL ONLY

c.  Announcements to clear the affected area immediately shall be preceded by a high-pitched warbling sound designated by KSC.

[bookmark: _Toc324173528]4.2.5  Public Address Announcements

Public address announcements (and/or other positive means) shall be employed to alert those potentially exposed to hazards of danger and to provide information associated with hazardous operations.

[bookmark: _Toc324173529]4.2.6  Buddy System

All hazardous operations shall require the buddy system (defined in Appendix A, Definitions).

[bookmark: _Toc324173530]4.2.7  Hazardous Operations Support Requirements

a.  All hazardous operations shall have continual communications between the operation’s control point and the operation.

b.  Hazardous operations shall be stopped and safed if communication is lost.

[bookmark: _Toc324173531]4.2.8  Safing or Securing Hazardous Operations
 
All hazardous operations that utilize electrical power for safing or securing shall have emergency / back up power capable of safing the system.  

[bookmark: _Toc324173532]4.2.9  Pretest and Pretask Briefings

a.  A pretest briefing is required for integrated hazardous operations that require a major control area.  The pretest briefing shall be held within 72 hours (96 hours in the event of a Center-wide 3-day weekend) prior to the start of the operational or control sequences of a documented procedure.

b.  A pretask briefing shall be performed prior to all hazardous sequences within a documented procedure.

c.  If shift change occurs prior to the completion of the hazardous sequence, then the briefings for the remaining tasks shall be repeated for the relieving employees.

d.  The following items shall be addressed in pretask briefings:  

(1)  Training, certification, and preparedness of operators, as required

(2)  Specific hazards to which personnel will be exposed

(3)  Safety protective equipment

(4)  Emergency alarms

(5)  Evacuation routes

(6)  Emergency instructions

(7)  Emergency Procedures Documents (EPDs)

(8)  The specific revision of documented procedures to be used

[bookmark: _Toc324173533]4.2.10  Safety Inspections and Walkdowns 

a.  The operating organization shall perform the following safety inspections and walkdowns for their assigned work area(s):
(1)  Safety inspections shall be performed immediately prior to the start of hazardous operations.
Note:  Additional inspections may be performed prior to the operation to allow time to resolve issues while remaining on schedule.
(2)  Safety inspections shall ensure that there is a safe work environment and that the Ground Support Equipment (GSE) is in proper configuration. 
(3)  Readiness inspections shall be accomplished and documented for areas/facilities/systems that have undergone construction or modification work which changes configuration or hazards involved in the process.
b.  Prior to start of hazardous steps/sequences:
(1)  Any identified discrepancies from the inspections shall be dispositioned or resolved.
(2)  All hazard controls shall be in place.
[bookmark: _4.2.11__Documented][bookmark: _Toc324173534]4.2.11  Documented Procedures 

a.  Documented procedures shall be required when: 

(1)  An operation is hazardous per the classification requirements in section 6.1 of this KNPR.

(2)  An operation is of significant scope and complexity, and as a result, requires detailed control and mitigations in order for the operation to be performed successfully and safely.

b.  Documented procedures shall follow the requirements in Chapter 6 of this document.

[bookmark: _Toc324173535]4.2.12  Tools, Equipment, and Loose Items

All tools and equipment shall be tethered or secured when there is the potential for personnel injury or hardware/ equipment damage.

[bookmark: _Toc324173536]4.2.13  Use of Electronic Equipment

a.  All Radio Frequency (RF) emitting devices shall be assessed and approved by the operating organization’s safety organization and appear on the Electronic, Electrical, Electromechanical (EEE) list of approved devices prior to use in an explosive operating location, explosive location, or explosive facility.

b.  RF emitting devices shall not be used within 25-feet (established using Figure 5 of NASA-STD-8719.12, Safety Standard for Explosives, Propellants, and Pyrotechnics) of the following:

(1)  Exposed explosives or pyrotechnics

(2)  Unshielded electro-explosives

(3)  Unshielded electrically initiated devices

[bookmark: _4.3__HAZARD-SPECIFIC][bookmark: _Toc324173537]4.3  HAZARD-SPECIFIC MANDATED CONTROLS

All of the hazard specific mandated controls which are part of the operation shall be included in the assessment required by section 4.1 of this document.

[bookmark: _Toc324173538]4.3.1  MATERIALS PROCESSING

a.  When using flammable materials/commodities or hypergolic commodities, materials shall be selected, tested, assessed, and approved per NASA-STD-6001, Flammability, Offgassing, and Compatibility Requirements and Test Procedures.

b.  Materials shall also be selected, tested, assessed, and approved per KSC-MMA-1985-79, Standard Test Method for Evaluating Triboelectric Charge and Decay for Electrostatic Discharge. 

Note 1:  For GSE materials, also reference NASA-STD-5005, Standard for the Design and Fabrication of Ground Support Equipment.

Note 2:  Currently approved plastic film, foam, and adhesive tape listings can be found in Kennedy Technical Instruction (KTI)-5212, Material Selection List for Plastic Films, Foams, and Adhesive Tapes.

[bookmark: _Toc324173539]4.3.2  Cryogenics

a.  Any compartments that could be exposed to gaseous hydrogen accumulation shall be inerted to less than 1 percent oxygen prior to liquid hydrogen (LH2) servicing or loading.

b.  Cryogenic fluid systems shall be depressurized, made safe, and evaluated for safe handling with respect to low temperatures before attempting any type of maintenance.

c.  The oxygen content in LH2 transfer lines shall be less than 1 percent (inert) prior to start of LH2 flow.

[bookmark: _Toc324173540]4.3.3  Hypergolic Propellants

a.  Toxic vapor detection shall be performed to verify a safe environment prior to entering a controlled area where hypergolic propellants are in use, stored, or where systems are being serviced.

b.  Hypergolic propellant storage areas and areas with make or break connections in hypergolic propellant systems shall be provided with spill protection and with containment. 

c.  The size of the containment for hypergolic propellant storage areas and areas with make or break connections in hypergolic propellant systems shall be based on the worst case credible spill and take into account the water from the fire protection system.

d.  Bonding and grounding shall be provided between the ground and the system being loaded including portable equipment.

e.  Flow or servicing of hypergolic propellants shall only be allowed in facilities sited per NASA STD 8719.12, Safety Standard for Explosives, Propellants, and Pyrotechnics.

f.  Transfer of hypergolics propellants from mobile tankers to ground storage units and transfer from ground storage tanks to spacecraft shall have a safing plan approved by NASA S&MA.

g.  Safety showers/eyewash shall be provided for all areas where hypergolic propellants are used or stored.

h.  Charged water lines shall be provided during all operations where potential exist for hypergolic propellants to leak or be spilled.

i.  For quantities greater than half a gallon, wind profile data shall be obtained prior to and during any hypergolic propellant handling or transfer operation and used for approval of starting and continuing the operations.

j.  For quantities greater than half a gallon, wind socks shall be provided for all areas where hypergolic propellants are stored or used.

k.  The control areas shall be based on the worst case credible spill and shall consider a downwind corridor.  

Note:  Where ½ gallon or less is anticipated, a standard 200/700ft clear and downwind corridor can be used without detailed analysis.  In this case if winds are less than 3 knots the clear will be expanded to 700ft.
[bookmark: _Toc324173541]CHAPTER 5:  INSTITUTIONAL SAFETY

OSHA regulates worker safety in the United States and its territories.  OSHA health and safety standards that are applicable, by law, across the Center are contained in Title 29 of the Code of Federal Regulations (29 CFR).  The following requirements are applicable at KSC in addition to or to a more strict level than OSHA requirements.  They do not supersede the requirements contained in 29 CFR.  

[bookmark: _Toc221068703][bookmark: _Toc221081570][bookmark: _Toc221607621][bookmark: _Toc260300859][bookmark: _Toc324173542]5.1  EMERGENCY EVACUATION REQUIREMENTS

a.  If the location or nature of the emergency situation deviates from the nominal evacuation plan, public address system announcements shall be made during emergency evacuations to define the location and nature of the emergency and to specify evacuation exits, alternate routes, and fallback area/location.  

b.  The area (flashing red) warning lights and/or the evacuation/fire alarm system shall be activated, as appropriate.

c.  Supervisors and task leaders of personnel working in areas with high noise or of personnel not within hearing range of public address speakers shall provide reliable alternative means to notify these persons of emergency evacuations.

[bookmark: _Toc324173543]5.2  LOCKOUT/TAGOUT (LOTO) PROGRAM 

Lockout/Tagout (LOTO) is the process of configuring equipment in a temporary condition in which the unexpected release of energy is prevented from endangering personnel performing servicing or maintenance tasks.  

Personnel involved in LOTO shall shut down equipment per appropriate instructions established for that machine or equipment.

[bookmark: _Toc324173544]5.2.1  LOTO Devices

OSHA requires the use of tags as warning devices to alert personnel of the LOTO status, but tags do not provide physical restraint to prevent a device from being activated.  Physical restraint is provided by locks.  OSHA requires the use of locks in all LOTO situations where it is physically possible to attach a lock.  

a.  When conducting LOTO processes at KSC and it is not physically possible to attach a lock to a device being locked out, a procedure shall be written to explain why it is not physically possible to apply a lock and to define how the hazards will be isolated in the absence of a lock.

b.  Each authorized employee shall be issued locks, tags, multiple lock hasps, or other LOTO devices as deemed necessary, either individually or in a kit form (e.g., centralized locker) by his or her supervisor or designee.

c.  Locks shall be identified using KSC Form 20-195a (Lockout Identifiers).

d.  Only KSC Form 20-195 shall be used as the LOTO tag.

e.  Only authorized employees trained in LOTO shall be permitted to apply KSC Form 20-195.

f.  KSC Form 20-195 shall not be used for any other purpose other than LOTO.

g.  In addition to attaching KSC Form 20-195 to the lock, KSC Form 20-195a shall also be attached directly to the lock as a unique identifier.

[bookmark: _Toc324173545]5.2.2  LOTO Procedures

Refer to this section in KSC-UG-8715.3, KSC Safety User’s Guide, for additional guidance/suggestions on this topic.

[bookmark: _Toc324173546]5.2.3  Group LOTO

Refer to this section in KSC-UG-8715.3, KSC Safety User’s Guide, for additional guidance/suggestions on this topic.

[bookmark: _Toc324173547]5.2.4  LOTO Device Removal

In situations where the authorized employee is not available to remove LOTO devices, it shall be permissible to remove the LOTO device under the direction of the authorized employee’s supervision provided that all of the following conditions are met:  

a.  At least one attempt is made to contact the authorized person who applied the device(s), verifying that the authorized employee who applied the device is not at the facility.

b.  The authorized employee’s supervision and another authorized employee must be present.

c.  A determination is made that it is safe to start the equipment/machinery prior to removing the LOTO device.

Note:  In cases where a lock has to be removed without the knowledge of the authorized person who applied the device, OSHA regulation 1910.147(e)(3)(ii) requires that  the authorized person should be notified that the LOTO device(s) have been removed prior to their return to work.

[bookmark: _Toc324173548]5.2.5  LOTO Training

5.2.5.1  General Requirements for Affected and Authorized Employees
a.  Training shall be conducted and documented for all affected and authorized employees.

b.  Employees shall receive initial training or instruction in LOTO to ensure that the purpose and function of the LOTO (energy control) program are understood.  

c.  The employer shall ensure employees acquire the knowledge and skills required for the safe application, usage, and removal of the energy controls.  

d.  Employees shall be trained in LOTO requirements in accordance with their assigned (or designated) level of responsibility.

e.  The employer shall certify that employee training has been accomplished and that employee training is current.

f.  The certification shall contain each employee’s name and dates of training.

g.  A written/electronic test shall be completed as part of the training/certification.

5.2.5.2  Training Requirements for Authorized Employees
As required by 29 CFR 1910.147(c)(7)(i)(A), training for authorized employees will ensure that these employees are able to:

a.  Distinguish the various types of hazardous energy sources.

b.  Identify the hazardous energy sources present in the workplace.

c.  Understand dangers presented by workplace energy sources.

d.  Understand and follow workplace LOTO procedures.

5.2.5.3  Training Requirements for Affected Employees
Affected employees are those who operate or use the equipment being serviced or maintained or others in the area where equipment is locked and/or tagged out.  

a.  Training for affected employees shall ensure that these employees are able to:

(1)  Recognize when LOTO procedures are being implemented

(2)  Understand the purpose of LOTO procedures and the importance of not attempting to startup or use equipment/machinery that has been locked and/or tagged out.

b.  Based on requirements from 29 CFR 1910.147(c) (7)(i)(C) and 1910.147 (c)(7)(ii), employees who may have reason to enter or work in the area where LOTO may be implemented shall be instructed regarding the purpose of LOTO procedures and be informed of the prohibition against restarting or re-energizing equipment that is locked and/or tagged out.

[bookmark: _Toc324173549]5.2.6  Recordkeeping/Documentation

a.  Organizations shall maintain inventory records of locks and tags.  

b.  Inventory lock records shall include:

(1)  Number of locks on hand.

(2)  Locks including their serial number issued to the employee using them.

(3)  Issued person’s name.

(4)  Lock numbers lost or destroyed.

Note:  Completing KSC Form 28-912, Lockout/Tagout Lock Control Record, meets these requirements.  NASA organizations should use this form.  Contractors may utilize this or other forms provided that the data elements required above are addressed.

c.  Tag control records shall include:

(1)  Numbers of tags received (lot numbers).

(2)  Tag numbers issued to employees.

(3)  Tags issued to specific shops or facilities (if applicable).

(4)  Numbers of tags lost or destroyed.

Note:  Completing KSC Form 28-912, Lockout/Tagout Lock Control Record, meets these requirements.  NASA organizations should use this form.  Contractors may utilize this or other forms provided that the data elements required above are addressed.

[bookmark: _Toc324173550]5.3  Emergency Eyewash and Shower requirements

a.  The Emergency Eyewash and Shower Equipment (EE&SE) on KSC shall comply with American National Standards Institute (ANSI)/International Safety Equipment Association (ISEA) Z358.1 (latest revision).

b.  Inspections performed per ANSI requirements shall be documented on KSC Form 20-202, KSC Emergency Eyewash/Shower Inspection, and affixed to the unit where practical.

c.  Prior to the commencement of operations that require the use of EE&SE, all EE&SE shall be verified operational, including verification that the path to the EE&SE is unobstructed and that the inspection is current.

d.  Prior to the commencement of operations that require the use of portable or self-contained EE&SE, all EE&SE shall be verified operational, including verification that the path to the EE&SE is unobstructed, that the inspection is current, and that the EE&SE has not been tampered with or activated since the most recent inspection.

e.  EE&SE that are nonoperational, noncompliant with ANSI, or in unoccupied facilities shall be tagged out (KSC Form 20-165, Danger Do Not Use or Operate).

f.  Operations that require the use of EE&SE that have been tagged out shall not be conducted.  

g.  Eyewashes that are tagged out for over a year shall be approved by KSC Institutional Safety Office prior to reinstatement.

[bookmark: _Toc324173551]5.4  Danger Tags

a.  Only the KSC Danger Tag, KSC Form 20-165, shall be used to identify defective or nonconforming equipment that presents a threat of death or serious injury to personnel or destruction of flight hardware or equipment.

b.  Each organization issuing Danger Tags shall maintain accountability through the use of a log for all issued and returned tags.

c.  Each organization using Danger Tags shall conduct an annual audit of the Danger Tag program.

[bookmark: _Toc324173552]5.5  Elevators

a.  All maintenance of elevators and any work performed in the elevator shaft shall require the affected elevator to be locked out.

b.  Protective screens must be installed between the elevator shaft being worked on and adjacent operational elevator shafts at all levels where work shall be performed.

c. Adjacent elevators shall be locked out during protective screen installation and removal.

[bookmark: _CHAPTER_6:_][bookmark: _Toc324173553]CHAPTER 6:  DOCUMENTED PROCEDURES 

Documented procedures identify and direct work to be performed, provide detailed instructions necessary to accomplish the intended task, and are to be followed step-by-step unless otherwise permitted in this chapter.  The use of documented procedures ensures an organized and systematic approach for performing work and to identify and control hazards.

a.  Civil Servants and NASA contractors shall meet the requirements of NPR 8715.3, NASA General Safety Program Requirements.

b.  The requirements in this chapter are applicable at KSC in addition to the requirements contained in NPR 8715.3, NASA General Safety Program Requirements.  

[bookmark: _6.1__CLASSIFICATION][bookmark: _Toc324173554]6.1  CLASSIFICATION OF DOCUMENTED PROCEDURES

[bookmark: _Toc324173555]6.1.1  Classification Assessment

Based on the assessment completed per Chapter 4 of this KNPR, the operating organization shall classify all documented procedures as hazardous or nonhazardous.

[bookmark: _Toc324173556]6.1.2  Criteria for Hazardous Procedures

At a minimum, documented procedures shall be classified as hazardous if the operation involves or controls activities that:  
a.  Require personnel to be present in an area not defined as a confined space in KNPR 1840.19 in which the environments deviates from the established exposure limits (e.g., oxygen deficient, oxygen enriched, chemical concentration).

b.  Involve the handling, receipt, storage, transportation, installation, removal, checkout, or closeout of explosives including solid propellants.  

c.  Involve liquid propellant loading, unloading or flow, venting, sampling, connecting or disconnecting, moving or storing of loaded storage units, or opening of contaminated systems.  

d.  Involve cryogenic loading, unloading or flow, venting, sampling, connecting or disconnecting, moving or storing of loaded storage units, or repairing of a system containing cryogenics.  

e.  Involves the handling or transfer of hazardous fluids, hazardous gases, combustible/corrosive liquids, or other hazardous materials when the given quantity of the gas/vapor or liquid, when mixed or unmixed with air, could result in death or serious physical injury.

f.  Involve “critical lift operations” as defined in NASA-STD-8719.9, Standard for Lifting Devices and Equipment.

g.  Involve the use of ionizing or non-ionizing radiation sources that have hazard controls specified in the approved Radiation Use Authorization for that source as issued by the KSC Radiation Protection Program.

Note:  Use of a source covered by a General Use (GU) Authorization does not require classifying an operation as hazardous.

h.  Involve energized electrical systems that may expose personnel to injury and/or death.  Exposure to energized electrical systems operating at voltages of less than 30 volts alternating current (AC) or 50 volts direct current (DC) may be considered non-hazardous if an assessment has been performed to verify the current levels will not result in a shock.

i.  Call up hazardous step(s) of subtask Documented Procedures.  The controlling documented procedure shall be classified as hazardous.

j.  Involve the pressurization of systems or components and include at least one of the following cases:

(1)  Flight system pressure vessels controlled by fracture mechanics. 

(a)  Any pressurization that exceeds any previously recorded pressurization in the pressure vessel operational time/ cycle log.

(b)  Any pressurization above the Maximum Allowable Working Pressure (MAWP).

(c)  Any pressurization above 25 percent of the MAWP when the vessel contains hazardous fluids.

(2)  Flight system pressure vessels not controlled by fracture mechanics with:

(a)  Any pressurization above 25 percent of MAWP that exceeds any previously recorded pressurization in the pressure vessel operational time/ cycle record log.

(b)  Any pressurization above MAWP.

(c)  Any pressurization above 25 percent of MAWP when the vessel contains hazardous fluids.

k.  Involve the pressurization of ground-based pressure vessels/systems and include at least one of the following cases:

(1)  Any pressurization above the MAWP/Design Pressure.

(2)  First time pressurization to rated pressure of any new vessel/system or the modified portion of an existing vessel/system.  This excludes pressurization after removal or replacement of a component with a like item that has been pressure tested prior to installation.  This also excludes pressurization of flex hoses up to rated operating pressure, provided hose restraints required by section 8.10 of this KNPR are in place.

(3)  In-place calibration at more than 80 percent of full scale for pressure gauges with scale range over 200 pounds per square inch gauge (psig) unless the gauge has a solid front case with pressure relief back.

(4)  Involve procedures that manually control pressurization of systems where MAWP/Design Pressure can be reached.  

l.  Involves the pressurization of Composite Overwrapped Pressure Vessel (COPV) to pressures greater than one-third of the COPV design burst pressure.

[bookmark: _Toc324173557]6.2  All DOCUMENTED PROCEDURES

When a documented procedure is required per Section 4.2.11 of this KNPR, the requirements contained in Section 6.2.1 and Section 6.2.2 shall be met.

[bookmark: _6.2.1__Content][bookmark: _Toc324173558]6.2.1  Content Requirements

a.  The classification of the procedure per Section 6.1 (either “Hazardous” or “Nonhazardous”) shall be clearly marked on the cover page (or equivalent for electronic documented procedures).

b.  Specific hazards that personnel will be exposed to shall be identified.

c.  Steps/controls in documented procedures that are derived from hazard reviews/analyses shall be uniquely identified.

Note:  Uniquely identifying these steps/controls ensures that hazard controls indentified during the analyses are implemented and tracked in a closed-loop system.

d.  WARNING/CAUTION notes shall be provided immediately preceding the procedural step/series of related steps that directs a hazardous activity.  

Note:  For multiple steps for related work within a documented procedure, the above is only implemented for the first step that requires the safety precautions.  

e.  Tools, equipment, clothing, and/or any other Personal Protective Equipment (PPE) required for the safe performance of the operation or as required by emergency procedures associated with the operation shall be identified.

f.  All safety, health, and emergency response organizational elements required to support the operation shall be identified.

g.  Any emergency instructions other than or in addition to those in the EPD shall be:

(1)  Included in (or referenced by) a documented procedure. 

(2)  Available to all individuals involved in the performance of the documented procedure at all times.

(3)  Uniquely identifiable (e.g., unique title for electronic procedures, distinctive border, or cut corners).

Note:  Reference KNPR 8715.2, Comprehensive Emergency Management Plan (CEMP), for facility EPD requirements.

[bookmark: _6.2.2__Changes/Modifications][bookmark: _Toc324173559]6.2.2  Changes/Modifications to Documented Procedures

a.  All technical changes/modifications shall be released as a revision by following the normal approval process or will be documented and approved as a deviation.

Note:  Deviations are not required for non-technical or editorial changes.  

b.  All deviation requests and revisions shall be approved prior to implementation.

Note:  For emergency or time-critical situations, operations may continue with the deviation processed after the fact, provided concurrences are recorded on the net and/or documented within the documented procedure.  

c.  Changes/modifications to procedural steps (or to the order of the procedural steps) which address safety controls shall obtain concurrence from the appropriate safety organization.

Note:  During the assessment phase of the operational review defined in Chapter 4, NASA and the operating organization will document the appropriate safety organization.

d.  All approved deviations or other documentation authorizing permanent changes to a documented procedure during its use shall be incorporated or addressed as part of the next change or revision.

e.  All documented procedures/revisions/deviations involving the flight termination system shall be forwarded to the KSC Range Safety Manager for coordination with the appropriate signatories per NPR 8715.5, Range Flight Safety Program.

[bookmark: _Toc324173560]6.3  Hazardous procedures

When procedures are classified as hazardous per section 6.1, the following requirements apply.

a.  All conditions that cause the documented procedure to be classified as hazardous shall be identified.

b.  Hazardous procedures shall provide a list identifying all essential personnel, their call sign/functional title, and the organization or contractor employing each individual.

c.  Prior to performing the step(s) of the hazardous procedure that direct the hazardous task/sequence, verification of the following items shall be documented in the hazardous procedure: 

(1)  A pre-task briefing has been performed.

(2)  All personnel are certified for hazardous tasks requiring certification (e.g. certification requirements in NPR 8715.3, NASA General Safety Program Requirements).

(3)  All personnel have reviewed the documented procedure.

(4)  Control areas are properly identified and enforced.

(5)  Safety has concurred with proceeding.

d.  Prior to use, final version of any new, changed, or revised hazardous documented procedure shall be reviewed and approved by the appropriate S&MA professional(s) to ensure compliance with the requirements herein.
[bookmark: _CHAPTER_7:_][bookmark: _Toc324173561]CHAPTER 7:  MISHAPS AND CLOSE CALLS 

[bookmark: _Toc324173562]7.1  GENERAL REQUIREMENTS

a.  Civil Servants and NASA contractors shall meet the requirements of NPR 8621.1, NASA Procedural Requirements for Mishap and Close Call Reporting, Investigating, and Recordkeeping.

b.  The requirements of this chapter, KSC-PLN-2807, Mishap Preparedness and Contingency Plan, and program-specific Launch Contingency Plans shall be used for the implementation of NPR 8621.1, NASA Procedural Requirements for Mishap and Close Call Reporting, Investigating, and Recordkeeping. 

Note:  KSC-PLN-2807, Mishap Preparedness and Contingency Plan, contains the requirements for classifying mishaps and close calls, reporting mishaps and close calls, investigation authority, mishap investigation process and reports, corrective actions, and lessons learned. 

c.  All mishaps and close calls shall be reported to the responsible supervisor and the organizational (NASA or contractor) safety office.

d.  All mishaps and close calls shall be investigated to determine the root cause(s), to develop and implement corrective actions to prevent recurrence and to document and share lessons learned.

e.  All mishaps and close calls shall be entered electronically into NASA’s Incident Reporting Information System (IRIS) database. 

[bookmark: _Toc324173563]7.2  METRICS AND TREND ANALYSIS

[bookmark: _Toc324173564]7.2.1  SAFETY STATISTICS RECORD (SSR)

a.  An SSR, KSC Form 6-22V2 NS, shall be completed monthly by all KSC contractor, program/project, and directorate organizations and submitted to the KSC S&MA Institutional Division for use in developing Center-wide safety metrics.

b.  If adjustments, corrections or additions to a previous fiscal year’s statistical data occur, an updated year-end SSR for the affected fiscal year shall be submitted.

[bookmark: _Toc324173565]7.2.2  TREND ANALYSIS

All KSC program/project or directorate organizations shall review the Center-wide safety metrics developed by the KSC S&MA Institutional Division in order to identify trends requiring corrective or preventive actions.

[bookmark: _Toc324173566]7.3  Non-NASA KSC Mishaps

For mishaps that only affect personnel or property of organizations who are non-NASA KSC and who are not performing work under a NASA contract, the investigation and reporting process will be as specified and described in the appropriate written agreement.  These mishaps will not be considered NASA KSC mishaps unless otherwise stated by a formal agreement.  

[bookmark: _13.17.3__VARIANCE][bookmark: _FIGURE_13-5:_][bookmark: _Ref118003142][bookmark: _Ref118160233][bookmark: _Toc119113413][bookmark: _Ref145221835][bookmark: _Ref145232977][bookmark: _Ref145927471][bookmark: _Ref145927801][bookmark: _Ref146009169][bookmark: _Ref146009388][bookmark: _Ref146009477][bookmark: _Toc146334332][bookmark: _FIGURE_13-6:_][bookmark: _Toc221068805][bookmark: _Toc221081682][bookmark: _Toc221607733][bookmark: _Toc260300958][bookmark: _Toc324173567]CHAPTER 8:  KSC GROUND-BASED VESSELS AND PRESSURIZED SYSTEMS (PVS)

a.  Civil Servants and NASA contractors shall meet the requirements of NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS), for PVS operating at KSC.

b.  The requirements in this chapter are applicable at KSC in addition to the requirements contained in NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS), for PVS operating at KSC.  

[bookmark: _Toc324173568][bookmark: _Toc125352741][bookmark: _Toc178396983][bookmark: _Toc221068806][bookmark: _Toc221081683][bookmark: _Toc221607734][bookmark: _Toc260300959]8.1  GENERAL

a.  This chapter applies to all ground-based equipment designed for, or operating at, positive or negative gauge pressure that is not specifically excluded per NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS).  It applies to NASA-owned or -operated, temporary or permanent, ground-based PVS and to non-NASA-owned contractor or tenant ground-based PVS operated on NASA property if that PVS is determined by the PSM to pose a risk to KSC personnel, facilities, or equipment.

b.  As used in this chapter, the terms “certify” and “certification” imply the terms “recertify” and “recertification” where the context dictates.

c.  The management of the organization responsible for the ground-based PVS shall:

(1)  Ensure that operating, inspection, and maintenance procedures are developed and implemented to assure compliance with the operational limits of the PVS.

(2)  Ensure personnel are properly trained, qualified, and certified (when required) to operate a specific PVS.

(3)  Submit designs or procurement specifications for new PVS or modifications to existing PVS for review and evaluation by the PSM or designee prior to initiating the procurement action or the modification.

(4)  Design, acquire, fabricate, inspect, test, install, repair, alter, operate, and maintain all PVS items in accordance with the requirements of NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS), and the design specifications.

(5)  Ensure all PVS are certified (or qualified/accepted) in accordance with the requirements of ; NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS); and this document prior to use.

(6)  Accept the risks of operation for waivers and deviations in accordance with Chapter 2 of this KNPR.

(7)  Ensure that a configuration management system is established to control the engineering and maintenance changes made to PVS.

d.  The PSM shall manage the KSC PVS Program in accordance with the requirements of NPD 8710.5, Policy for Pressure Vessels and Pressurized Systems; NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS); and this document.

[bookmark: _Toc178396989][bookmark: _Toc125352746][bookmark: _Toc221068813][bookmark: _Toc221081690][bookmark: _Toc221607741][bookmark: _Toc260300966][bookmark: _Toc324173569]8.2  PRESSURE VESSELS AND PRESSURIZED SYSTEMS PROGRAM REQUIREMENTS

[bookmark: _13.7.1__GENERAL]a.  Certification shall not be approved until all known safety-related discrepancies have been corrected.  

b.  Non-safety related discrepancies shall be dispositioned and corrected in conjunction with regularly scheduled maintenance.

[bookmark: _n.__Vessels]c.  PVS on standby/contingency shall be treated as if they are in continuous service, and the certification of such PVS shall be maintained to conform to expected service conditions.  

d.  De-rating / re-rating of vessels and systems shall be in accordance with NBIC.

e.  A vessel or system that has been de-rated shall be re-rated to the original or new operational parameters only after recertification to include testing, examination, repair, alteration, modification, documentation, and engineering analysis per the applicable National Consensus Standard (NCS).  

f.  Pressure systems shall always be depressurized before disconnection, repairs, or replacements are attempted.  

g.  PVS used to transport fluids and gases under pressure shall comply with Department of Transportation (DOT) 49 CFR 100 - 185 or ASME Section XII regulations, as applicable.  

Note:  PVS operating under a current DOT Special Permit are considered compliant with DOT regulations.

h.  Non-DOT vessels may be transported within the contiguous boundary of KSC with a blanket purge not to exceed 25 pounds per square inch (psi) or 1/5 Maximum Operating Pressure (MOP) (whichever is less) for relocation; after relocation the pressure vessels shall be recertified.

Note:  When vehicles are transported within the boundaries of Cape Canaveral Air Force Station (CCAFS), the requirements of the 45th Space Wing Safety Office have to be considered as they may be more stringent.  

i.  In the event of a PVS incident, the PVS owner is required to comply with NPR 8621.1, NASA Procedural Requirements for Mishap and Close Call Reporting, Investigating, and Recordkeeping, and Chapter 7 of this KNPR.  Additionally, the PVS owner shall report any PVS incidents to the PSM as soon as possible but no later than the next business day after the incident and perform corrective actions, as required, by the PSM.

[bookmark: _Toc324173570]8.3  CERTIFICATION REQUIREMENTS

[bookmark: _Toc324173571]8.3.1  GENERAL

a.  PVS shall be certified in accordance with NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS), requirements and KNPR 8715.3 supplemental requirements before being placed into service.

b.  All certification reports shall be published in the KSC Electronic Documentation System (KEDS), Technical Documentation Center/ Engineering Documentation Center (TDC/EDC), or other contract compliant database.

[bookmark: _Toc324173572]8.3.2  CERTIFICATION REPORT FORMATS:

8.3.2.1  KSC Simple Certification Report (SCR) 
In order for KSC PVS with a Risk Assessment Code of 3 or greater to be certified using the KSC SCR (KSC Form 50-201, KSC Simple Certification Report (SCR) for Pressure Vessels and Pressurized Systems), the following criteria shall be met:

a.  The NASA KSC PSM must concur with the decision to certify the PVS using the KSC SCR.

b.  Certifying PVS which operate at 150 psig or less using the KSC SCR shall be permitted provided that the PVS:

(1)  Is noncritical

(2)  Is not a constraint to other critical operations

(3)  Contains only nonhazardous commodities

c.  Certifying air compressor(s) with vessel(s) and associated components using the KSC SCR shall be permitted provided that the air compressor(s) with vessel(s) and associated components: 

(1)  Operate at pressures of 150 psig or less

(2)  Include pressure vessels no larger than 30 ft3 (224 gallons)

(3)  Include ASME Code Stamped pressure vessel(s) only

(4)  Include line sizes not to exceed nominal pipe size (NPS) 2”

d.  Certifying pressurized panels (inert gas and CAir systems) using the KSC SCR shall be permitted provided that the pressurized panels:

(1)  Operate at pressures of 250 psig or less

(2)  Are designed per ASME B31.3 or KSC-DE-512-SM

(3)  Include line sizes not to exceed NPS 2"

Note:  KSC Form 50-201, KSC Simple Certification Report (SCR) for Pressure Vessels and Pressurized Systems, provides guidelines and instructions for use of the KSC SCR. 

8.3.2.2  KSC  Certification Report
At a minimum, KSC Certification Reports shall include:  

a.  A system description identifying the major components and a brief description of the operation and configuration of the system.  

Note:  Photographs and drawings may supplement a written description.  

b.  Clearly defined system endpoints or boundaries.

c.  A documentation summary providing a description of the documentation available which identifies nomenclature, its location and accuracy, and significant discrepancies.

[bookmark: _Toc324173573]8.4  DOCUMENTATION REQUIREMENTS

a.  The organization responsible for the ground-based PVS shall prepare and maintain certification files for each vessel or system under its jurisdiction.  

b.  If the required original documentation is not available, it shall be recreated to the maximum extent possible.  

c.  The PVS Documentation discussed in this section shall be released through KEDS or TDC/EDC, as appropriate.

[bookmark: _Toc324173574]8.4.1  PRESSURE VESSELS

a.  Manufacturer’s drawings shall be either certified shop fabrication drawings or as-built drawings.  

b.  In addition to certified shop fabrication drawings or as-built manufacture’s drawing, the drawings or certification/re-certification report shall also contain the following:

(1)  Manufacturer’s name and address.

(2)  Date of manufacture (see vessel nameplate).

(3)  Dimensions and details of construction.

(4)  Design and operating conditions, including service fluid, operating temperature, and MAWP.

(5)  Material thickness (head, shell, etc.).

(6)  Material corrosion allowance.

(7)  Identification of materials, including types of alloys, tensile properties, and impact properties.

(8)  Efficiency of weld joints.

(9)  Nondestructive Evaluation (NDE) performed.

(10)  Types of pressure tests performed.

(11)  Design calculations - Design calculations for pressure vessels shall include MAWP, temperature, wind, vibration, and any other applicable loading.

(12)  Manufacturer’s data report(s) - (ASME Forms U-1, U-1A, U-2, U-2A, U-3, U-4, A-1, A-2, A-3 as applicable.)

(13)  Inspection, examination, and test records.

(14)  Facsimile of nameplate stamping.

[bookmark: _Toc324173575]8.4.2  PRESSURE SYSTEMS

a.  End-to-end system drawings, including schematics, shall be maintained which contain, at a minimum, system operating pressures, safety device set pressures, and line sizes and wall thickness of piping or tubing.  

b.  All pressurized components shall include part numbers traceable to the manufacturer.  

c.  For existing systems where components cannot be positively identified, the components shall be permitted to remain in service after a review of fabrication and installation drawings, maintenance records, and manufacturer’s data are completed to verify that proper components are installed.  

d.  For each pressure system, the KSC component specification drawing, component maintenance drawing (or equivalent) or vendor data for each unique pressurized component in the system suitable for verifying pressure rating, materials of construction, flow parameters, operating characteristics, and relief device capacity to maintain system pressure within ASME Code allowable limits shall be maintained.

e.  Documentation of approved operating or preventive maintenance procedures that describe requirements for periodic system maintenance and testing, relief device and pressure gage setting and calibration criteria, and flex hose inspection and test criteria shall be maintained for each pressure system.

[bookmark: _Toc324173576]8.4.3  REPAIRED, ALTERED, OR MODIFIED SYSTEMS AND/OR VESSELS

a.  Alterations or repairs to vessels and system modifications shall be thoroughly documented in the appropriate system certification file, and released into KEDS.

b.  Vessel alteration or repair documentation shall include calculations, drawings, specifications, NDE reports, repairer’s R-Stamp, and other pertinent documentation, as applicable by this document and the NBIC.

c.  Copies of the design verification results shall be retained in the PVS certification file for all repaired, altered, or modified systems and/or vessels which describes the system and vessel design verification effort, and which identifies applicable codes and standards, input data, and significant findings.  

d.  Engineering work packages shall be maintained describing the documentation issued for inspection and tests and describing any repairs and modifications required for PVS certification.

e.  Documentation shall be maintained which summarizes all significant engineering analyses performed, including results of calculations, analysis of inspection results, and special engineering analysis performed.  

f.  Copies of the engineering analysis to include the following shall be retained in the PVS certification file which include:

(1)  Integrity Assessment in accordance with NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS), Section 4.8.1

(2)  Remaining Service Life Assessment in accordance with NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS), Section 4.8.2

(3)  In-Service Inspection Plan in accordance with, NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS), Section 4.8.3

(4)  Risk Assessment in accordance with, NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS), Section 4.9

(5)  Certification that all components that require periodic inspection or testing are current in accordance with NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS), Section 4.10

g.  A certification summary shall be maintained which provides a complete summary of the Pressure Vessels/Systems certification effort and final disposition of the system and components.

[bookmark: _Toc324173577]8.5  Failure to perform Maintenance or Inspection

At the PSM’s discretion, the PSM shall be permitted to revoke the certification of PVS due to disregard of maintenance or inspection.
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a.  Testing of pressure systems shall be conducted in accordance with applicable NCS and equipment technical manuals.

b.  Leaks shall not be repaired when a system is under pressure or the test fluid has not been drained.

c.  The test record for each pressure vessel shall include the manufacturer’s data such as design specification, applicable code for design, test/inspection criteria, operating instructions, location of any dimensional check points, and installation information.

[bookmark: _13.10__INSERVICE][bookmark: _13.9__INSERVICE][bookmark: _Toc178396992][bookmark: _Toc125352750][bookmark: _Toc221068824][bookmark: _Toc221081701][bookmark: _Toc221607752][bookmark: _Toc260300977][bookmark: _Toc324173579]8.7  INSERVICE INSPECTION (ISI) AND INSPECTION REQUIREMENTS

[bookmark: _Toc324173580]8.7.1  External Visual Examinations (VE)

a.  The organization responsible for the ground-based PVS shall perform an external VE or “walk-down” of PVS to determine the overall fitness for service, identify any deficiencies that may have compromised the PVS or any configuration changes.  

b.  The inner vessel of cryogenic (jacketed) vessels and other insulated storage vessels shall be exempt from external visual examination requirements, provided the pressure retaining boundary is protected from corrosion and leakage is not indicated.  

[bookmark: _Toc324173581]8.7.2  In-Service Inspection Plans

In-Service Inspection Plans are required for PVS per NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS), section 4.8.3.  In addition to the requirements of NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS), KSC also requires the following.

a.  The ISI plan shall be developed based on the evaluation of the documentation, field inspection results, NDE results, and the engineering evaluation.

b.  The ISI data sheet shall be presented in either a tabular or matrix format in the certification report. 

Note:  A sample ISI Form is shown in KSC-UG-8715.3, Figure 8-1.

c.  The ISI plan shall include development rationale in the certification report.

d.  Records of inspections shall be maintained for the life of the pressure vessel, and for 1 year after the vessel is decommissioned and disposed of in accordance with KNPR 4000.1, Supply and Equipment System Manual.  

Note:  After vessel disposal, the records will be archived per NPR 1441.1, NASA Records Retention Schedules.

e.  Vessels designed for permanent installation shall be re-inspected anytime they are moved to a different location.

f.  Pressure Relief Devices (PRDs) (i.e., relief valves, burst disks, pressure indicating devices/gages) shall be part of a periodic inspection or recall program which bases the frequency of inspection or recall on design and safety standards, codes, and severity of service.

g.  All changes in service fluids, operating pressure or temperature, all repair records, and conditions found during inspections shall be included in the inspection record.  The inspection record shall show as a minimum, MAWP, the last date of inspection, and hydrostatic/pneumatic test pressure, and test date(s).  

h.  ISI shall contain methods for verifying that:  

(1)  System operating pressures, relief device settings, line sizes, and wall thickness, and component pressure ratings are in accordance with approved documentation.

(2)  All components and piping and tubing are properly identified.  Also verify from vendor drawings or data sheets that all components have been hydrostatically or pneumatically tested.

(3)  Inspections occur at designated intervals.  Frequency of inspections shall be based on Risk-Based Inspection Planning concept found in API 580 or ASME PCC-3.   

Note:  When service and environmental conditions, age, and additional concerns arise during analysis and evaluation, a more frequent examination interval may be established.  This could result in a shorter recertification interval than would be developed for a similar PVS with no identified concerns.
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Marking and labeling requirements shall conform to the applicable design specifications, codes, standards, and fabrication and installation drawings.  

[bookmark: _Toc221068826][bookmark: _Toc221081703][bookmark: _Toc221607754][bookmark: _Toc260300979][bookmark: _Toc324173583]8.8.1  GROUND-BASED OR GROUND SUPPORT EQUIPMENT (GSE) PRESSURE VESSELS and pressurized systems (PVS) 

8.8.1.1  Manufacturer’s Nameplate
Manufacturer nameplates vary with regards to type, size, location and contents but generally contain the following:  MAWP or design pressure (DP), temperature range, capacity, material, media, model number or serial number and other information.  

a.  For ASME stamped vessels, the National Board Number shall be included if the vessel was registered with the National Board.  

b.  Nameplates shall be accessible and legible.

8.8.1.2  MAWP and Name of Service Fluid
a.  MAWP and Name of Service Fluid shall be displayed on the vessel in a conspicuous location and be legible at a distance of 50 feet (16 meters).

[bookmark: OLE_LINK8][bookmark: OLE_LINK7]b.  Where multiple vessels are grouped together to store the same fluid at the same pressure, it shall be permissible for only the most conspicuous vessel in the group to be labeled.  

8.8.1.3  Maximum Operating Pressure (MOP)
MOP designation use is optional.  Utilization is generally reserved for those applications where the maximum operating pressure used with a given pressure vessel is lower than the vessel’s capability or MAWP.  

a.  When used, the MOP shall be displayed on the vessel in a conspicuous location.  

b.  Where multiple vessels are grouped together to store the same fluid at the same pressure, it shall be permissible for only the most conspicuous vessel in the group to be labeled.  

c.  The marking, which may be somewhat larger than that for the MAWP, shall be legible at a distance of 50 feet (16 meters).

8.8.1.4  Other Markings
a.  Find Number (Axxxxxx), the KSC-unique, alphanumeric identifier, shall be designated by stencil or corrosion-resistant, metal tag and may be grouped together on conspicuous signage in cases where vessels are banked together.   

e.  KSC PVS Certification Program Nameplate - Each certified pressure vessel shall have a corrosion-resistant plate, tag or stenciled sign permanently affixed as near as possible to the original manufacturer’s name-plate, bearing the following information as a minimum:

“KSC PVS CERTIFICATION PROGRAM, CERTIFIED 
MAWP xxxx psig,” “CERTIFICATION DATE (Month and Year).”
“EXPIRES (Month and Year),” and “REPORT NUMBER”

[bookmark: _13.11.2__PANELS][bookmark: _13.10.2__PANELS][bookmark: _Toc221068827][bookmark: _Toc221081704][bookmark: _Toc221607755][bookmark: _Toc260300980][bookmark: _Toc324173584]8.8.2  PANELS

8.8.2.1  Relief Valves
Each relief valve shall be labeled or tagged to include the following:

a.  Set pressure in psig

b.  Date (month/year) valve was set or tested

c.  Next due date (month/year)

d.  Manufacturer’s nameplate

Note:  The pressure shown shall be the nominal pressure, exclusive of any tolerance, specified by appropriate engineering directive.  Also, each relief valve will have a Find Number on the panel front (plate) next to the relief valve schematic symbol or the panel back (ink-stamp or tag).    

8.8.2.2  Pressure Gages
Each pressure gage that is periodically recalibrated shall have a calibration sticker affixed to the gage dial or cover/lens to include the following:

a.  Calibration date (month/year)

b.  Next due date (month year)

8.8.2.3  Transducers
a.  Each transducer that is periodically recalibrated shall have a calibration sticker affixed to the body of the instrument or to an identification tag which will include the following:

(1)  Calibration date (month/year)

(2)  Next due date (month/year)

(3)  Unique Identification Number

b.  Each transducer shall have a Find Number on panel front (plate) next to the transducer schematic symbol or the panel back (ink-stamp or tag).

8.8.2.4  Panel Tubing 
a.  Each tube assembly shall have an identification tag which will include the following:

(1)  Tube size

(2)  Test Pressure

(3)  Test Date

(4)  Other miscellaneous information required by controlling system design specification.

b.  The identification shall consist of a metal band secured around the tube or a tag secured by safety wire.  For long runs of pipe, a second tag may be affixed.

8.8.2.5  Miscellaneous Components
Miscellaneous components (hand valves, check valves, regulators, filters, etc.) shall, as a minimum, be marked or identified with a Find Number on the panel front (plate) and back (ink-stamping or tag).

8.8.2.6  Panel Face Marking
a.  Each panel front (face) shall be marked with a one-line schematic representing commodity flow, panel inlets and outlets, schematic symbols, and respective component Find Numbers.  

b.  Each panel front shall have signage indicating such descriptive information as panel title, drawing number, and program model number, as required by respective design specification.

[bookmark: _Toc221068828][bookmark: _Toc221081705][bookmark: _Toc221607756][bookmark: _Toc260300981][bookmark: _Toc324173585]8.8.3  INTERCONNECTING PIPING, TUBING, AND IN-LINE COMPONENTS

a.  Interconnecting piping and tubing shall be marked to indicate commodity, direction of flow, and nominal operating pressure in accordance with respective design specifications.  

b.  In-line components shall, as a minimum, be marked or identified with a Find Number.  

Note:  If these components are pressure gages or transducers, the marking requirements of section 8.8.2 apply.   

[bookmark: _Toc221068829][bookmark: _Toc221081706][bookmark: _Toc221607757][bookmark: _Toc260300982][bookmark: _Toc324173586]8.8.4  FLEX HOSES 

a.  All flex hose assemblies in use shall have corrosion-resistant metal tag(s) attached that bears the following information as a minimum:

(1)  Date (month and year) of fabrication

(2)  Hydrostatic test date (month and year)

(3)  Current, periodic visual inspection and next due date (month and  year) 

(4)  Manufacturer’s name and part number and/or KSC part number

(5)  Rated working pressure

(6)  Serial number (S/N)

(7)  Service media (only for dedicated fluid hoses in support of any oxygen, hydrocarbon or 
hypergolic propellants system.)

(8)  For Type I hoses, a find number

b.  Excluding flex hoses contained in commercial off-the-shelf equipment approved by Underwriter’s Laboratory (UL), National Institute for Occupational Safety and Health (NIOSH), or other safety certifying organizations, all new or refurbished flex hose assemblies in inventory, under the control of a logistics organization, shall have corrosion-resistant metal tag(s) attached that bears the following information as a minimum:

(1)  Date (month and year) of fabrication

(2)  Hydrostatic test date (month and year)

(3)  Manufacturer’s name and part number and/or KSC part number

(4)  Rated working pressure

(5)  Serial number (S/N)

[bookmark: _Toc221068830][bookmark: _Toc221081707][bookmark: _Toc221607758][bookmark: _Toc260300983][bookmark: _Toc324173587]8.8.5  MARKING REQUIREMENTS – PORTABLE AND MOBILE PRESSURE SYSTEMS

KSC owned portable and mobile pressure vessels and systems shall be marked in accordance with KSC Drawing 81K04331, “Specification for Marking of Propellant Portable Containers,” or in accordance with KSC Drawing 81K00643, “Specification for Marking of Mobile GSE.”  

Note:  Other portable and mobile pressure systems shall be marked in accordance with Title 49 CFR, Hazardous Materials Regulations, requirements for hazardous materials.

[bookmark: _Toc221068831][bookmark: _Toc221081708][bookmark: _Toc221607759][bookmark: _Toc260300984][bookmark: _Toc324173588]8.8.6  NON-CODE PRESSURE VESSELS AND PRESSURE SYSTEMS

Code pressure vessels that have been re-designated as non-code shall be clearly and visibly marked to indicate the non-code status, and marked with lettering that is legible at up to 50 feet (16 meters).
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[bookmark: _Toc221068834][bookmark: _Toc221081711][bookmark: _Toc221607762][bookmark: _Toc260300987][bookmark: _Toc324173590]8.9.1  GENERAL DESIGN REQUIREMENTS

a.  The PVS manufacturing or alteration shall be in strict accordance with the quality assurance manual of the manufacturing organization, applicable NCS, and KSC design standards (KSC-STD-Z-000X) if applicable. 

b.  ASME Code stamped items shall only be repaired or altered by National Board (NATIONAL BOARD INSPECTION CODE) certified organizations (for example “R” and “VR” stamp holders) in strict conformance with their approved quality manual.

c.  The PSM shall review and approve new designs, alteration, modifications, repairs, and design analysis prior to start of PVS construction or modification.

d.  Alterations or repairs to vessels in lethal fluid service shall require all new butt welds to be radiographed in accordance with the requirements of the applicable NCS.
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Refer to applicable NCS and NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS).
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a.  Metallic and nonmetallic flex hoses shall be assembled, connected, and disconnected in accordance with the manufacturer’s specifications and recommendations and tested in accordance with the applicable NCS.

b.  Rated working pressure for all flex hose assemblies shall not exceed 25 percent of the manufacturer’s specified minimum burst pressure.

c.  Adequacy of the structure to which hose end restraints are attached shall be determined by a system/test engineer.
[bookmark: _e.__Flexible]
(1)  A hose containment grip shall be installed across each intermediate union or splice on hoses over 4 feet (1.2 meters) in length.

(2)  For hoses over 2 feet (0.6 meters) in length, pressurized above 150 psig [1.03 megapascal (MPa)]:

(a)  The hose shall be restrained at each end by an approved stainless resistant device and restrained every 6 feet of length by securely attaching to the structure in a manner that in no way interferes with the hose flexibility.  

(b)  If the hose cannot be securely attached to the structure every 6 feet, 50lb sandbags, ingots, or other suitable weights shall be used at a minimum of 6-foot intervals to prevent the hose from whipping around in the event of a burst.  Other restraint options shall be reviewed and approved by the appropriate engineering organization.

(3)  Restraint requirements are not required for hoses contained by surrounding structure that can provide protection to personnel and hardware.

(4)  Restraint requirements are not required for hoses outward from the end of swing arms or tail service masts to flight vehicle interfaces.

[bookmark: _Toc221068844][bookmark: _Toc221081721][bookmark: _Toc221607772][bookmark: _Toc260300997][bookmark: _Toc324173593]8.10.1  Hydrostatic Test

a.  Each hose assembly shall be hydrostatically tested to a minimum 150 percent of the hose’s design rated working pressure at the time of manufacture/ fabrication unless specified by the Operational Maintenance Requirements and Specifications Document (OMRSD) design-controlled drawing, or manufacture’s specification.

b.  Flex hoses shall be retested after modification or repair to verify the integrity of the modification or repair.

Note: Hydrostatic retest of flex hoses is not required unless they are modified or repaired.
[bookmark: _Toc221068845][bookmark: _Toc221081722][bookmark: _Toc221607773][bookmark: _Toc260300998]
[bookmark: _Toc324173594]8.10.2  Permanently Installed Hoses

a.  Permanently installed hoses used with toxic/lethal fluids, regardless of operating pressure, shall have the end fittings and intermediate splices leak tested at the maximum system operating pressure using an inert gas, at a minimum, annually.   

b.  Permanently installed flex hoses that operate at 150 psig [1.03 MPa (gage)] or higher pressure shall be visually inspected over their entire length annually, as a minimum, for damaged fittings, broken braid, kinks, flattened areas, or other evidence of degradation.

c.  All permanently installed flex hoses used with toxic/lethal fluids, regardless of operating pressure, shall be externally, visually inspected over their entire length annually, as a minimum, for damaged fittings, broken braid, kinks, flattened areas, or other evidence of degradation.

d.  All nonmetallic hoses greater than or equal to 1” used for hydrazine (N2H4), monomethylhydrazine (MMH), or nitrogen tetroxide (N2O4) service shall be internally, visually inspected for any indication of the hose liner blistering after one year of cumulative exposure to any of these fluids.

e.  All nonmetallic hoses less than 1” used for N2H4, MMH, or N2O4 service shall be pressure tested to MOP, after one-year cumulative exposure to any of these fluids. 

Note:  Since hoses that are less than 1” have physical limitations to internal inspection, a pressure test will be used instead of internal inspections.

[bookmark: _Toc221068846][bookmark: _Toc221081723][bookmark: _Toc221607774][bookmark: _Toc260300999][bookmark: _Toc324173595]8.10.3  Temporary-Use Hoses

Temporary-use flex hose assemblies are used for transfer of cryogens, gases, hypergolic propellants, hazardous waste, and toxic/corrosive fluids in applications where the hoses are routinely connected/disconnected, such as in fluid transfer operations or in test setups. 

a.  Temporary use hoses used with toxic/lethal fluids, regardless of operating pressure, shall have the end fittings and intermediate splices leak tested, as a minimum, annually, at the design rated operating pressure of the hose using an inert gas.

b.  Prior to use, all temporary-use flex hoses used with toxic/lethal fluids, regardless of operating pressure, shall be externally, visually inspected over their entire length for anomalies such as kinks, flattened sections, and deformities.

c.  Prior to use, all other temporary-use flex hoses that operate at 150 psig [1.03 MPa (gage)] or higher pressure shall be externally, visually inspected over their entire length for anomalies such as kinks, flattened sections, and deformities.

d.  All nonmetallic hoses greater than or equal to 1” used for N2H4, MMH, or N2O4 service shall be internally, visually inspected for any indication of hose liner blistering after one year of cumulative exposure to any of these fluids.

e.  All nonmetallic hoses less than 1” used for N2H4, MMH, or N2O4 service shall be pressure tested to MOP, after one-year cumulative exposure to any of these fluids. 

Note: Since hoses that are less than 1” have physical limitations to internal inspection, a pressure test will be used instead of internal inspections.
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[bookmark: _Toc221068854][bookmark: _Toc221081731][bookmark: _Toc221607782][bookmark: _Toc260301007][bookmark: _Toc324173597]8.11.1  INACTIVE PVS

a.  For each inactive vessel/system, the organization responsible for the ground-based PVS shall update the database to reflect the change of status.

b.  Inactive PVS shall be stenciled or otherwise conspicuously labeled: 

“INACTIVE-VERIFY CERTIFICATION BEFORE REUSE”

c.  All maintenance shall be performed, all appropriate inspections completed, and active certification verified prior to inactive PVS being returned to service.  
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a.  Inactive PVS shall be protected against exposure to adverse environments which could cause corrosion or other forms of material degradation.  

Note:  Internal pressure up to 25 psig with a dry, inert gas should be considered to prevent contamination and internal corrosion.

b.  Inactive PVS shall be protected against mechanical damages resulting from scratches, dents, and mechanical impacts.  

c.  Induced stresses due to storage fixture constraints shall be minimized by suitable storage fixture design.

d.  Inactive PVS shall be drained and inerted.

e.  An engineering review of minimum maintenance required for the system components shall be conducted to include periodic inspections to ensure all storage conditions have been met.

[bookmark: _Toc221068856][bookmark: _Toc221081733][bookmark: _Toc221607784][bookmark: _Toc260301009][bookmark: _Toc324173599]8.11.3  UNSAFE OR DECOMMISSIONED PVS

a.  When a vessel/system is determined to be unsafe for continued use, it shall immediately be removed from service. 

b.  If the PVS is repairable, it shall be repaired per the appropriate NCS, if future use is intended.  

c.  If the PVS cannot be repaired, it shall be decommissioned and disposed of in accordance with KNPR 4000.1, Supply and Equipment System Manual.

d.  Each unsafe PVS shall be physically disabled and shall be stenciled:

“NOT USABLE - FOR DISPOSAL ONLY.”

e.  If the PVS cannot be repaired, and cannot be physically moved, it shall be abandoned in place and each PVS shall be stenciled:

“NOT USABLE – ABANDONED IN PLACE”

f.  For each disposed or abandoned vessel/system the database shall be updated to reflect the change of status. 

[bookmark: _Toc125352756]g.  Disposal method  of pressure vessels should follow appropriate procedures.  (excessed in accordance with KNPR 4000.1, Supply and Equipment System Manual, appropriately marked, and method of physically disabling the pressure vessel).
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[bookmark: _Toc324173600]8.12  PVS DATABASE

a.  The KSC Pressure Systems Manager shall maintain a common KSC inventory and certification status database of all ground-based PVS at KSC.

b.  Each organization responsible for one or more PVS shall maintain a comprehensive inventory of their PVS.

c.  Responsible organizations shall update the inventory quarterly and forward it to the KSC PSM with changes highlighted.

d.  The responsible organization’s inventory shall include, at a minimum, the following items:  

(1)  Certification report number

(2)  System description

(3)  Total number of subsystems covered by the certification report

(4)  Total number of serial numbers covered by the certification report

(5)  Total number of pressure vessels covered by the certification report

(6)  Total number of pressure vessels ASME code stamped

(7)  Total number of pressure vessels not ASME code stamped

(8)  Commodity or commodities

(9)  MAWP

(10)  Physical location of system

(11)  Recertification due date

(12)  Pertinent recertification requirements document [e.g., this document, NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels and Pressurized Systems (PVS)]

(13)  Comments as necessary

e.  The responsible organization shall maintain the total number of compressed gas trailers (CGT) and mobile tankers tested, qualified, and inspected per 49 CFR or DOT Special Permit.
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The requirements in this chapter are applicable at KSC for Civil Servants and NASA contractors working with NASA or non-NASA owned or operated flight hardware operated on NASA KSC property in addition to the requirements contained in NPD 8710.5, Policy for Pressure Vessels and Pressurized Systems.

[bookmark: _Toc324173602]9.1  FLIGHT VEHICLE VESSELS AND SYSTEMS

[bookmark: _Toc324173603]9.1.1  Testing of Flight pressure vessels and systems on delivery

a.  Flight pressure vessels and systems that have been pressurized to operating pressure as complete systems prior to delivery to KSC shall require further testing as part of the receiving inspection/ acceptance activity.  

b.  Retest shall be performed only as specified in approved documented procedure.

[bookmark: _Toc324173604]9.1.2  Flight Vehicle Fracture Critical Vessels and Systems

a.  Flight hardware pressure vessels that are controlled as fracture critical shall be tested/pressurized to levels specified in the appropriate Fracture Mechanics Plan and program specific requirements.

b.  Pressure vessels and systems shall be processed through turnaround flow at temperature adjusted operating pressures, only if the operating pressures are sufficiently below the threshold pressures to avoid sub-critical flaw growth.  The MAWP shall be specified in the applicable operating procedure.

c.  Fracture critical controlled vessels/systems shall be pressurized to operating pressures, using specified liquids/gases, without remote controls, only if the vessels/systems have been previously pressurized to operating pressure levels.

d.  A logbook shall be maintained for each Pressure Vessel System including Fracture mechanics controlled pressure vessel/systems processed at KSC, identifying how many times the vessel/system has been pressurized, the pressure levels, liquids/gases used, duration of the pressure cycles, any other pertinent data, and the total number of cycles for which the vessel/system was designed.

[bookmark: _Toc324173605]9.1.3  Flight Vehicle Non-Fracture Critical Vessels and Systems

a.  PVS shall not be pressurized above 50 percent of design burst pressure, adjusted for temperature.

b.  PVS shall be processed through turnaround flow at pressure levels not to exceed 50 percent of design burst pressure, adjusted for temperature, if warranted by operational considerations.

c.  PVS that have not been tested as a system prior to delivery to KSC shall require personnel evacuation and remote controls for the initial (first-time) pressurization and for any subsequent pressurization that will exceed the highest level of pressure reached during previous testing as a system.

d.  PVS shall be pressurized using fluids specifications approved by the program.  

e.  Pressurization levels specified herein shall not exceed those specified by the program.

f.  A logbook shall be maintained for flight vehicle non-fracture critical vessels and systems processed at KSC, identifying how many times the vessel/system has been pressurized, the pressurization levels, fluids used, duration of the pressure cycles, any other pertinent data, and the design criteria used in fabricating the vessel/system.

[bookmark: _Toc324173606]9.1.4  Flight Vehicle Systems Utilizing both Fracture Critical and Non-Fracture Critical Pressure Vessels

a.  Pressurization at KSC shall be performed at pressure levels that do not exceed that allowed for the weakest link in the system.  

b.  The lowest MAWP or design pressure (as designated by the design drawing) in the system shall be used as the basis for the pressure to be applied.

c.  A logbook shall be maintained for flight vehicle systems utilizing both fracture critical and non-fracture critical pressure vessels processed at KSC, identifying how many times the vessel/system has been pressurized, the pressurization levels, fluids used, duration of the pressure cycles, any other pertinent data, and the design criteria used in fabricating the vessel/system.

[bookmark: _Toc324173607]9.1.5  Pressurization of Systems or Components above 25 Percent of Design Burst  

Any pressurization of systems or components above 25 percent of design burst will require a minimum 200-foot control area when the system or component contains hazardous fluids.

[bookmark: _Toc324173608][bookmark: _Toc221068868][bookmark: _Toc221081744][bookmark: _Toc221607795][bookmark: _Toc311638629]9.2  SAFETY REQUIREMENTS FOR DESIGN, TEST, AND GROUND PROCESSING OF FLIGHT Composite Overwrapped Pressure Vessels (COPVs) 

Note:  The NASA/Air Force interim requirements letter dated November 23, 1993, remains in effect for COPVs processed at KSC, CCAFS, and Vandenberg Air Force Base (VAFB), under the requirements of AFSPCMAN 91-710.

[bookmark: _Toc221068869][bookmark: _Toc221081745][bookmark: _Toc221607796][bookmark: _Toc311638630][bookmark: _Toc324173609]9.2.1  Graphite/Epoxy (Gr/Ep) Composite Overwrapped Pressure Vessels (COPVs)

a.  The design, qualification, and acceptance testing of Gr/Ep COPVs shall comply with the requirements of ANSI/American Institute of Aeronautics and Astronautics (AIAA) S-081A-2006, “Space Systems-Composite Overwrapped Pressure Vessels (COPVs).”  

b.  Gr/Ep COPVs shall employ proven processes and procedures for manufacture and inspection.  The fabrication process shall provide for initial, in-process, and final inspections of the liner and overwrap to support the safe operation and mission success of the vessels as required by ANSI/AIAA S-081A-2006.  

c.  Prior to the first pressurization of Gr/Ep COPVs, an inspection of the vessel for visible damage shall be performed by a trained inspector.  The trained inspector’s skills shall be comparable to a Level II visual inspector, per the American Society for Nondestructive Testing (ASNT) Recommended Practice No. SNT-TC-1A (see ANSI/AIAA S-081A-2006, Paragraph 5.5.3).  If this inspection is not possible at the launch site (i.e., if the Gr/Ep COPV is not accessible), then it shall be conducted the last time the Gr/Ep COPV is accessible for inspection.   

d.  After completing the visual inspection, and determining that there is no evidence of critical damage to the Gr/Ep COPV, the vessel shall be pressure tested to 1.1 times the ground maximum operating pressure.  The pressure shall be held a minimum of ten minutes.  This pressurization shall be conducted remotely or a blast shield shall be used to protect personnel.

e.  If Gr/Ep COPVs are to be pressurized to pressures greater than one third of the Gr/Ep COPVs design burst pressure, the pressurizations shall be performed remotely or a blast shield shall be used to protect personnel.  If the vessel is to remain pressurized, personnel access shall not be permitted to the area for at least ten minutes after pressurization is completed.

f.  Personnel limits for each operation on or near the Gr/Ep COPV/Spacecraft shall be established to minimize personnel exposure to the pressurized tank when at pressures greater than one third design burst pressure. 

g.  The transport of pressurized Gr/Ep COPVs at pressures greater than one third design burst pressure shall be along routes that minimize exposure to personnel and facilities with escort during designated “off-shift” time periods.  

h.  The Mechanical Damage Control Plan (MDCP) for the Gr/Ep COPVs shall be provided by the design agency and made available for review by the applicable NASA Safety organization. 

i.  Users shall develop Emergency Response Plans (ERPs) that include contingency safing and backout plans for Gr/Ep COPVs containing hazardous fluids or in proximity to hazardous commodities.  The ERPs shall consider leaks, impacts, and exposure to incompatible chemical agents.  If implemented, a real-time assessment shall be accomplished and contingency operations taken as required.  The ERP shall be approved prior to the start of ground operations by the applicable NASA Safety organization.

[bookmark: _Toc221068870][bookmark: _Toc221081746][bookmark: _Toc221607797][bookmark: _Toc311638631][bookmark: _Toc324173610]9.2.2  Kevlar Composite Overwrapped Pressure Vessels (COPVs)

a.  All new Kevlar COPVs shall comply with the design, qualification, and acceptance testing requirements of ANSI/AIAA S-081A-2006.  

b.  Kevlar COPVs shall employ proven processes and procedures for manufacture and inspection.  The fabrication process shall provide for initial, in-process, and final inspections of the liner and overwrap to support the safe operation and mission success of the vessels as required by ANSI/AIAA S-081A-2006.

c.  Prior to the first pressurization of Kevlar COPVs at the KSC, CCAFS, or VAFB, an inspection of the vessel for visible damage shall be performed by a trained inspector.  The trained inspector’s skills shall be comparable to a Level II visual inspector per the American Society for Nondestructive Testing (ASNT) Recommended Practice No. SNT-TC-1A (see ANSI/AIAA S-081A-2006, Paragraph 5.5.3).  If this inspection is not possible at the launch site (i.e. the Kevlar COPV is not accessible), then it shall be conducted the last time the Kevlar COPV is accessible for inspection.   

d.  After completing the visual inspection, and determining that there is no evidence of critical damage to the Kevlar COPV, the vessel shall be pressure tested to 1.1 times the ground maximum operating pressure.  The pressure shall be held a minimum of ten minutes.  This pressurization shall be conducted remotely or a blast shield shall be used to protect personnel.

e.  If the Kevlar COPVs are to be pressurized at the KSC, CCAFS, or VAFB to pressures greater than one-third the Kevlar COPV design burst pressure, the pressurization shall be conducted remotely or a blast shield shall be used to protect personnel.  If the vessel is to remain pressurized, personnel access shall not be permitted to the area for at least ten minutes after pressurization is completed.

f.  Personnel limits for each operation on or near the Kevlar COPV/Spacecraft shall be established to minimize personnel exposure to the pressurized tank when at pressures greater than one third design burst pressure. 

g.  The transport of pressurized Kevlar COPVs at pressures greater than one third design burst pressure shall be along routes that minimize exposure to personnel and facilities with escort during designated “off-shift” time periods.  

h.  The Mechanical Damage Control Plan (MDCP) for the Kevlar COPVs shall be provided by the design agency for review by the applicable NASA Safety organization.  

[bookmark: _Toc221068871][bookmark: _Toc221081747][bookmark: _Toc221607798]i.  Users shall develop Emergency Response Plans (ERPs) that include contingency safing and backout plans for Kevlar COPVs containing hazardous fluids or in proximity to hazardous commodities.  The ERPs shall consider leaks, impacts, and exposure to incompatible chemical agents.  If implemented, a real-time assessment shall be accomplished and contingency operations taken as required.  The ERP shall be approved prior to the start of ground operations by the applicable NASA Safety organization.
[bookmark: _13.18__SAFETY][bookmark: _Toc221068872][bookmark: _Toc221081748][bookmark: _Toc221607799][bookmark: _Toc324173611] (
MINIMUM KSC SAFETY TRAINING REQUIREMENTS FOR SPECIAL CREWS
(IN ADDITION TO AREA ACCESS SAFETY TRAINING)
) (
           Risk Acceptance
) (
Probability of occurrence is high.  Existing processes and mitigation efforts cannot prevent this risk scenario; a different process or mitigation effort might.
) (
Probability of occurrence is very high.  Existing processes and mitigation efforts cannot prevent this risk scenario; no alternative processes or mitigation efforts are available.
)CHAPTER 10:  EXPLOSIVES, PROPELLANTS, AND PYROTECHNICS

a.  Civil Servants and NASA contractors shall meet the requirements of NASA-STD-8719.12, Safety Standard for Explosives, Propellants, and Pyrotechnics.

b.  The requirements in this chapter are applicable at KSC in addition to the requirements contained in NASA-STD-8719.12, Safety Standard for Explosives, Propellants, and Pyrotechnics.  

[bookmark: _Toc324173612]10.1  EXPLOSIVES

[bookmark: _Toc324173613]10.1.1  Electroexplosive Devices (EEDs)

a.  EEDs shall be classified as Category A or Category B.

b.  Restrictions for Category A EEDs shall be developed and incorporated into appropriate documented procedure.

c.  EED devices shall not be electrically connected to systems until power on/power off stray voltage tests are performed.

d.  Electrical connection /disconnection of explosive/ pyro devices shall only occur when the electrical system is powered down.

[bookmark: _Toc324173614]10.1.2  Explosives Test Equipment (ETE)

a.  Only ETE approved by the KSC Explosive Safety Officer (ESO) shall be used.

Note:  Section 10.1.4.4 in KSC-UG-8715.3 contains the list of currently approved ETE.  This list is consistent with the 30th or 45th Space Wing (SW) list for use in a joint Air Force/NASA jurisdiction facility

b.  Responsible organizations shall submit requests for changes to the KSC list of approved ETE to the KSC ESO.

c.  Requests for changes to the list shall provide the following data:

(1)  Model number

(2)  Mechanical/electrical engineering drawings and specifications

(3)  System safety analysis

d.  A valid calibration seal shall be maintained on all approved ETE.

[bookmark: _Toc324173615]10.1.3  TRANSPORTATION AND HANDLING OF EXPLOSIVES 

Refer to this section in KSC-UG-8715.3, KSC Safety User’s Guide, for additional guidance/suggestions on this topic.

[bookmark: _Toc324173616]10.1.4  For Operations Involving the Use of Explosives

10.1.4.1  RF Transmissions
Refer to this section in KSC-UG-8715.3, KSC Safety User’s Guide, for additional guidance/suggestions on this topic.

10.1.4.2  Safe and Arm (S&A) Devices
Two firing inhibits shall remain when removing an S&A safing pin.

[bookmark: _Toc324173617]10.2  Requirements Involving Humidity Levels in Operational Areas

Refer to this section in KSC-UG-8715.3, KSC Safety User’s Guide, for additional guidance/suggestions on this topic.

[bookmark: _Toc324173618]10.3  Propellants

Refer to this section in KSC-UG-8715.3, KSC Safety User’s Guide, for additional guidance/suggestions on this topic.

[bookmark: _Toc324173619]CHAPTER 11:  LIFTING DEVICES AND EQUIPMENT

a.  Civil Servants and NASA contractors shall meet the requirements of NASA-STD-8719.9, Standard for Lifting Devices and Equipment.

b.  The requirements in this chapter are applicable at KSC in addition to the requirements contained in NASA-STD-8719.9, Standard for Lifting Devices and Equipment.  

[bookmark: _Toc324173620]11.1  Load Testing

a.  Lifting equipment load tests shall not be performed above flight hardware or critical GSE or when failure of the lifting equipment could damage flight hardware or critical GSE.

b.  Only those cranes approved for load testing by the LDEM shall be used to load test other lifting devices.

Note:  The KSC list of cranes permitted to be used for load testing of other lifting devices is posted at the following website:  http://ksc-lde.ndc.nasa.gov.

c.  Responsible organizations shall submit requests for changes to the KSC List of Cranes Used for Load Testing to the KSC LDEM.

d.  Requests for changes to the list shall state what load testing will be performed and include the following:

(1)  Design standard(s)

(2)  Design safety factor(s)

(3)  Test history

(4)  Operations history

(5)  Maintenance history

(6)  Other acceptance rationale to perform the load testing

[bookmark: _Toc324173621]11.2  Non-Load Testing Slings

a.  Only slings approved by the LDEM shall be exempt from required load test requirements.  

Note:  The KSC List of Non-Load Test Slings (i.e., slings not requiring periodic load tests) is posted at the following website:  http://ksc-lde.ndc.nasa.gov.

b.  Responsible organizations shall submit requests for changes to the KSC List of Non-Load Test Slings to the KSC LDEM.  The LDEM will approve/disapprove changes to the list. 

c.  Requests for additions to the list of non-load test slings shall specify the following:

(1)  Description of the periodic load test that will not be performed

(2)  Rationale for not performing the load test, including as a minimum:  

(a)  Sling design standard(s)

(b)  Sling design safety factor(s)

(c)  Sling rated load versus actual load

(d)  Sling test history

(e)  Sling operations history

(f)  Sling planned future use

(g)  Sling material / construction properties,

(h)  Sling storage provisions

(i)  Sling maintenance history

(3)  Other information that is acceptance rationale not to perform the periodic load test.

d.  For slings (reference , Section 10, Slings and Rigging), the periodic load test factor shall be a minimum of 1.0, however may be tested up to a maximum periodic load test factor of 1.25 at the discretion of the responsible engineer.  

[bookmark: _Toc324173622]11.3  Transit of Cranes

Transit of cranes shall be in compliance with ASME B30.5, Mobile and Locomotive Cranes.

[bookmark: _Toc324173623]11.4  Suspended Load Operations

a.  All suspended load operations shall have an active KSC SLOAA prior to performance of the operation.

Note 1:  SLOAA reports are posted at the following web site:  http://ksc-lde.ndc.nasa.gov

Note 2:  These requirements implement at KSC the “National Aeronautics and Space Administration Alternate Safety Standard for Suspended Load Operations” found in .  This standard has been approved by the OSHA as an alternate to 29 Code of Federal Regulations (CFR) 1910.179(n)(3)(vi), 29CFR 1910.180(h)(3)(vi), and 29 CFR 1910.180(h)(4)(ii).

b.  The operating organization shall prepare the SLOAA report using the KSC-specific, KSC Form 20-200, Approval Sheet for Suspended Load Operations, available at: http://kscforms.ksc.nasa.gov/findex.cfm). 
[bookmark: _Toc324173624]CHAPTER 12:  FALL PROTECTION

[bookmark: _Toc324173625]12.1  General

a.  Persons involved in activities on any walking/working surface where they are exposed to a fall to a lower level of four feet or greater shall be provided with fall protection.

b.  Fall arrest and restraint components and systems that are commercial off-the-shelf shall be supplied with complete installation and operation instructions, and those instructions must be followed.  Only a qualified person may change the instructions, and those changes are documented prior to use.

c.  Safety nets shall not be used at KSC.

d.  Construction contractors working at KSC shall submit a Site Specific Fall Protection Plan (SSFPP) that will address project specific fall hazards that will be encountered while working at heights.  This SSFPP will become a part of the contractors’ overall safety and health plan which addresses the contractor’s approach to implementing the requirements of this KNPR and all applicable OSHA regulations.  

[bookmark: _Toc324173626]12.2  Roles, Responsibilities, and Training

[bookmark: _Toc324173627]12.2.1  Fall Protection Program Administrator

a.  NASA KSC, NASA KSC prime contractors, contractors/subcontractors who are required to have a fall protection program shall appoint in writing a fall protection program administrator and/or team.

b.  The fall protection program administrator and/or team shall have the skills, experience, and abilities to ensure effective management of the employers fall protection program.  This would include a working knowledge of current fall protection regulations, standards, fall protection equipment, and systems.

c.  The program administrator shall ensure the development, implementation, and management of the employers’ fall protection program.

d.  The program administrator is responsible for ensuring that fall protection equipment procured is included in the training of competent, authorized, and applicable qualified people. 

e.  The program administrator shall ensure an annual review and audit of the fall protection program is performed to address the use of new technology, regulations, industry practices, and to ensure compliance. 

f.  Education and training required for program administrators shall cover skills, including at least the following:

(1)  Competent person training.

(2)  Developing and maintaining a managed fall protection program.

(3)  Fall protection system selection.

(4)  Ensure development of equipment purchase controls.

(5)  Understanding of written fall protection and rescue procedures and plans KSC.

(6)  Understanding of fall protection engineering system standards.

(7)  Fall Protection Training.

g.  The program administrator shall remain current with changing requirements, laws, and new fall protection systems.

[bookmark: _Toc324173628]12.2.2  Qualified Person

a.  A qualified person shall be formally identified by the Fall Protection Program Administrator.  

b.  A qualified person shall support the program administrator, competent and authorized person, and the fall protection program by supplying technical information and serving as a subject matter expert.

c.  A qualified person shall be used when the authorized and/or competent person cannot select an appropriate non-engineered anchorage for a fall arrest or fall restraint system.

d.  Any permanent anchorage, fall arrest system, fall restraint system, or lifeline (vertical and/or horizontal) shall be designed by a qualified person and documented and maintained.  

e.  The qualified person shall be familiar with fall protection practices, equipment, regulations, engineering principles, and the effects that permanent fall protection systems will have on the surrounding structure.

f.  A qualified person shall be trained by an industry recognized trainer, training center, or locally developed training program equivalent to ANSI and OSHA compliant training program requirements.  

g.  Qualified person education and training shall include at least:

(1)  Engineering degree.

(2)  Fall hazard identification, elimination, and control methods.

(3)  Applicable fall protection regulations.

(4)  Responsibilities and requirements in accordance with the ANSI standards and OSHA regulations.

(5)  Inspection of equipment components and systems.

(6)  Selecting fall protection systems.

(7)  Developing engineering system standards.

(8)  Determining system clearance requirements.

(9)  Designing and selecting anchorages.

(10)  Determining when fall protection systems are infeasible.

(11)  Designing new and evaluating existing horizontal lifelines.

(12)  Assessing system component compatibility.

(13)  Fall protection system assessments and determining when a system is unsafe.

(14)  Analyzing various anchorages.

(15)  Developing written fall protection procedures and rescue procedures.

(16)  Determining swing fall arresting forces.

(17)  Determining potential arresting forces.

(18)  Investigating fall protection related accidents/incidents/near misses

[bookmark: _Toc324173629]12.2.3  Competent Person

a.  A competent person shall be formally identified by the Fall Protection Program Administrator and is responsible for the immediate application of fall protection work where fall protection is required.   

b.  A competent person shall have work experience related to the application where fall protection is required. 

c.  The competent person shall have the ability to identify unsafe conditions or practices as they relate to fall protection during the course of the work and have the authority to take prompt corrective action. 

d.  The competent person shall be available to authorized persons when fall protection situations arise. 

e.  The competent person shall assist authorized persons when requested to ensure that non-engineered anchorages selected are acceptable, fall protection system(s) will work as intended, fall protection equipment is inspected prior to use, fall protection systems are used in accordance with manufacturer recommendations, OSHA requirements, qualified person designs, local policy, and rescue plans are in effect. 

f.  Competent person education and training shall be administered by an industry recognized trainer, training center, or locally developed Training Program equivalent to ANSI and OSHA compliant training, and include the following as a minimum: 

(1)  Use of all types of equipment and systems used in locations where the authorized persons work, including inspecting systems prior to use.

(2)  Installation, component compatibility, estimating free fall distances, total required clearance, dismantling, storage, and the common hazards associated with each system. 

(3)  Fall hazard elimination and controls methods.

(4)  Applicable fall protection regulations. 

(5)  Development of written fall protection procedures and plans. 

(6)  Understanding of fall protection engineering system standards. 

(7)  The responsibilities under the ANSI Standards and OSHA regulations. 

(8)  Detailed inspection of equipment components and systems. 

(9)  Fall protection system assessments and determining when a system is unsafe. 

(10)  Fall protection rescue procedures. 

(11)  The selection and use of non-engineered anchorages.

(12)  Arresting force and the total required clearance of the system.

g.  The competent person shall be retrained a minimum of once every two years.

h.  Non-engineered anchorages can be selected by a competent person, providing the competent person can predict the arresting force (<900 pounds) and the total required clearance of the system.

[bookmark: _Toc324173630]12.2.4  Authorized Person (User)

a.  Each authorized person shall protect themselves by applying fall protection practices during the course of the work.  

b.  When the nature of the work, the workplace, or the methods of control change to an extent that prior training is not adequate, the authorized person shall be retrained.  

c.  The authorized person shall also be retrained when it becomes apparent to supervision, a competent person, and/or a qualified person that the authorized person does not have the required level of skills and knowledge or is not following the required means and methods. 

d.  If the authorized person needs to conduct work in an area where required fall protection is not in place or the performance of the fall protection system is unpredictable, the authorized person shall not conduct any work and shall notify the competent person for that work or area who will determine the appropriate action to be taken.

e.  Every authorized person shall receive formal classroom training in fall protection from a competent person or qualified person before they use fall protection systems or are exposed to a fall hazard.  

f.  Training for authorized persons shall include: 

(1)  How to select a non-engineered anchorage that will support 5,000 lbs.

(2)  How to inspect, anchor, assemble, and use the fall protection equipment commonly used in 
locations where they work. 

(3)  Fall hazard recognition. 

(4)  Fall hazard elimination and control methods. 

(5)  Applicable fall protection regulations. 

(6)  Their responsibilities under OSHA regulations. 

(7)  How to use written fall protection procedures. 

(8)  Inspection of equipment components and systems before use. 

(9)  Fall protection rescue procedures. 

(10)  Limits of authority relevant to fall protection.

(11)  The use of applicable fall protection equipment, ensuring equipment meets OSHA and ANSI Fall Protection Standards, local fall hazards, and the employers’ local equipment and systems. 

(12)  The arresting force and the total required clearance of the system. 

g.  The authorized person shall remain current with changing requirements and shall be retrained a minimum of once every two years. 

[bookmark: _Toc324173631]12.3  Fall Hazard Controls

The following controls, in order of preference, shall be used:

a.  Hazard Elimination:  The specific work that created the fall hazard should be evaluated to determine if a change in process, area, technology, or equipment would eliminate the fall hazard. 

b.  Guarding:  Physical barriers between the worker and the fall hazard can be established so the barrier prevents the worker from falling (i.e. guardrails, vertical netting, covers, etc).

c.  Fall Restraint:  Fall protection personal protective equipment can be used to assemble a system (permanent or temporary) that will prevent a worker from reaching the fall hazard. 

d.  Fall Arrest:  Fall protection personal protective equipment can be used to assemble a system (permanent or temporary) that allows a worker to fall, but arrests the fall safely before the worker strikes the ground or surrounding structure. 

e.  Administrative Controls:  Administrative controls are reserved for situations where all other fall protection methods are deemed infeasible.  This option is available only to employees engaged in leading edge work or precast concrete erection work.  Requirements for this situation are defined in 29 CFR 1926.502(k)(1) through (10). 

[bookmark: _Toc324173632]12.4  Fall Protection System Performance

[bookmark: _Toc324173633]12.4.1  Fall Restraint Systems

Fall Restraint Systems:  Fall restraint systems shall be designed according to the following: 

a.  Anchorage point shall be able to hold 1,000 lbs.

b.  Waist belts shall not be used for fall restraint. 

[bookmark: _Toc324173634]12.4.2  Fall Arrest Systems

a.  Fall arrest systems shall be used and installed to reduce the free fall distance. 

b.  ANSI Fall Protection Standards shall be followed except where deemed inappropriate by a qualified person.  

c.  When using fall arrest systems, the free fall distance of the system shall not exceed 6 feet, allow the employee to contact a lower level, or exceed 900 lbs maximum arresting force except when designed by a qualified person. 

d.  Manufacturer’s instructions shall be followed unless the violation is approved and documented by a qualified person. 

e.  In no circumstances shall an arresting force of 1,800 lbs be exceeded in a fall greater than 6 feet. 

f.  If the system is being installed for workers other than the installer, a procedure shall be provided to ensure that the authorized user can determine that the system is approved for use. 

g.  Acceptable anchorage structure may be I-beams, columns, tower legs, stairwell support structure, or other structure that is capable of holding 5,000 lbs per person or designed by a qualified person with a safety factor of 2.  

h.  If the anchorage is questionable:

(1)  The system shall not be used, and

(2)  A competent or qualified person shall be notified.

[bookmark: _Toc324173635]12.5  Fall Protection Equipment

a.  All new fall protection equipment must meet the version of ANSI Z359.1 current at the time of purchase. 

b.  Fall protection equipment shall be used according to manufacturer instructions unless the changes are made by a qualified person, documented prior to use, and maintained until the equipment is removed.  

c.  Prior to use, equipment not designed for fall protection which is intended for use as fall protection equipment shall:

(1)  Obtain the approval of and be documented by a qualified person.

(2)  Be labeled, “For Fall Protection Use Only.”  

[bookmark: _Toc324173636]12.6  Fall Hazards And Assessments

[bookmark: _Toc324173637]12.6.1  Fall Protection for Walking/Working Surfaces with Unprotected Edge/Opening or other Fall Potential of Four Feet or Greater to Surface Below.

a.  If a vehicle or trailer is used as a walking/working surface other than normal operational modes such as operation, maintenance, transport, loading, off-loading, the need for fall protection shall be evaluated and approved prior to use by a competent person. 

b.  If work requires employees to be closer than 6 feet from any unprotected edge or opening, positive fall protection (guardrail system or personal fall protection to include harness w/arrest or restraint system) or the use of other means such as vehicle mounted work platforms and/or scaffolding is required.  

Note:  Be cautious when using guardrails or chains as a secondary means of positive fall protection.  Such mechanisms may be subject to failure due to wear and tear and/or faulty design, construction, installation, and testing.  Personnel should not lean on guardrails, gates, or chains. 

[bookmark: _Toc324173638]12.6.2  Horizontal Life Lines

a.  Commercially available ANSI approved temporary horizontal life lines shall be installed per manufacturer’s written instructions unless the changes are made by a qualified person and documented prior to use.  

b.  Horizontal life lines that are not commercially designed shall be designed and installed by a qualified person.

[bookmark: _Toc324173639]12.6.3  Tower Climbing Operations

Prior to tower climbing, the following shall be addressed: 

a.  Weather conditions

b.  Coordination with fire rescue

c.  Development of a rescue plan

d.  Safe transport of equipment/tools

e.  Tower energy sources have been safed

f.  At least two climbers are present and trained to climb towers 

[bookmark: _Toc324173640]12.6.4  Roofs - Fall Protection Requirements

a.  Roof Work On Roofs

(1)  Metal Roof:  Work on metal roofs requires the use of positive fall protection at all times regardless of slope. 

(2)  Non metal roofs:

(a)  Low-sloped or flat roofs:

(1)  From unprotected edge to 6 feet:  Positive fall protection required. 

(2)  From 6 feet to 15 feet:  In lieu of positive fall protection a warning line and safety monitor system may be used. 

(3)  Fifteen feet or more from unprotected edge:  In lieu of positive fall protection a warning line may be used without a monitor. 

(b) Steep roofs require positive fall protection at all times. 

b.  Non-Roof Work on Roofs (Metal and non-metal)

(1)  All work on steep roofs requires positive fall protection such as a personal fall arrest system or restraint system, guardrails or use of other means such as aerial lifts or scaffolding. 

(2)  Work on roofs with a pitch less than 4:12 above 4 feet requires: 

(a)  From unprotected edge to 6 feet:  Positive fall protection is required. 

(b)  From 6 feet to 15 feet:  A warning line will be used. 

(c)  Fifteen feet or more from unprotected edge:  No warning line is required. 

c.  Roof Inspections and Assessments:

(1)  Employees needing to access roofs for the sole purpose of performing roof inspections or assessments may do so only during pre and post construction work and shall follow the policy for “Non Roof Work on Roofs”. 

(2)  If access is required during construction activities, the policy for “Roof Work On Roofs” applies.

[bookmark: _Toc324173641]12.7  Extensible / Articulating Lifts

a.  An energy-absorbing length-adjustable lanyard and full body harness shall be used.  

b.  The lanyard shall be connected to an approved anchor point in the basket and adjusted in length in such a manner that it reduces the possibility of the worker falling over the guardrails yet permits the work to be accomplished. 

[bookmark: _Toc324173642]12.8  Scaffold

a.  Scaffold platforms where the potential for a fall four feet or greater exists shall be protected by the use of fall protection systems (guardrails, fall arrest, fall restraint).  

b.  If fall protection systems (e.g., guardrails, fall arrest, fall restraint) cannot be used, a qualified person shall develop a fall protection plan.  

c.  A competent person shall evaluate the scaffold erection and dismantling to determine if fall protection systems (guardrails, fall arrest, fall restraint) can be used while erecting and dismantling scaffolds.  

d.  If fall protection systems (e.g., guardrails, fall arrest, fall restraint) cannot be used, a qualified person shall develop a fall protection plan.


[bookmark: _Toc324173643]CHAPTER 13:  SYSTEM SAFETY REQUIREMENTS

The hazard analysis process is integral to identifying and understanding hazards in order to characterize and mitigate/control risks.  

[bookmark: _Toc324173644]13.1  Hazard Analyses Involving Laboratories

Laboratory scale operations shall follow the requirements for hazard analysis in KNPR 1840.19, KSC Industrial Hygiene Program, in lieu of the requirements in this chapter.

[bookmark: _Toc324173645]13.2  Facility Assurance Analyses

Facility assurance analyses shall be performed in accordance with the requirements in NASA-STD-8719.7, Facility System Safety Guidebook, and NPR 8715.3, NASA General Safety Program Requirements, in lieu of the requirements in this chapter.

[bookmark: _Toc324173646]13.3  All Other Operations

All other operations not covered by 13.1 or 13.2 shall meet the following requirements.

a.  Program/project or directorate organization (and their associated contractors) shall ensure proactive hazard analyses are performed throughout the program/project lifecycle (i.e., design, test, operations).

Note:  Operational program/project developed controls will also be developed and approved according to section 4.1 of this KNPR.

b.  Procedures involving system safety and reliability analysis for NASA Civil Servants and for NASA Contractors (as applicable per contract) shall follow the methodology defined in KNPR 8700.2, KSC Systems Safety and Reliability Analyses Methodology Procedural Requirements.  

c.  Program/projects or directorate organizations (and their associated contractors) shall ensure:

(1)  Hazards that can jeopardize the ability to meet safety requirements have been identified.

(2)  System safety and mission success risks are identified and documented early in the program/project and the status of these risks are updated throughout the program/project.

(3)  Feedback is provided throughout the system design and development process to support the optimization of inherently safe designs.
Note:  An inherently safe design is one that avoids hazards instead of controlling them, particularly by being fault tolerant, reducing the amount of hazardous material, and/or reducing the number of hazardous operations.

(4)  Operations are analyzed, beginning in the system design phase, to identify and mitigate any hazards (operational, processing, integrated, etc) and any human factor issues (including human error).  

(5)  The probability (likelihood of occurrence) and undesirable consequence (severity) resulting from hazardous conditions are determined in order to document the risk.

Note:  A graded approach to establish the robustness of methods used in determining the probability should be utilized.  A graded approach to analysis requires that the resources and depth of analysis is commensurate with the consequences and the complexity of the decision situations being addressed.   

(6)  That valid and verifiable hazard controls are established, implemented, and tracked in a closed-loop system.  

(7)  Provisions have been made for management of risks.

(8)  Contractors develop and maintain a list of all systems and equipment for which they have contractual system safety and reliability engineering responsibility.  This list shall include the type and level of system safety and reliability analysis performed or required to be performed.

d.  Hazards shall be mitigated according to the following order of precedence:

(1)  Eliminate hazards.

(2)  Design for minimum hazards (including uncertainty reduction).

(3)  Incorporate safety devices to control the hazard.

(4)  Develop and implement special procedures.

e.  All pertinent details of the hazard analysis and review shall be traceable from the initial identification of the hazard through its resolution (i.e. until accepted mitigation are verified) and any updates, using the continuous risk management approach, until determined no longer necessary by S&MA.



[bookmark: _Toc324173647]CHAPTER 14:  LIGHTNING REQUIREMENTS

a.  KSC notification of lightning activities is a two-phased process and is based upon bulletins issued specifically for KSC by the Air Force 45th Weather Squadron (45WS), based at Cape Canaveral Air Force Station.  Weather advisories, including those for lightning, are defined in 45 Space Wing Instruction (SWI) 15-101, Weather Support.  A Phase I Lightning Watch indicates that conditions are favorable for lightning to occur in indicated areas within 30 minutes.  Phase II Lightning Warning indicates that lightning was observed or is forecasted to occur within 5 nautical miles.  A Phase I Lightning Watch is intended to provide personnel sufficient lead-time to secure their operations before the forecasted lightning begins.  Upon notification from 45WS, lightning advisory announcements will be made on the KSC Paging and Area Warning System (PAWS) and select KSC radio system voice nets.

b.  The KSC Center-wide Lightning Policy will be developed and maintained by the KSC Lightning Safety Assessment Committee (LSAC).  The charter for this committee will be approved by the NASA KSC Director of S&MA.  The LSAC will perform lightning safety assessments of designs and operations of systems and facilities when requested by management or an individual employee.  The LSAC will then brief the requestor and NASA KSC Director of S&MA on the assessed lightning risks to personnel, facilities, and systems, and recommended mitigations, if such risks exceed acceptable levels.  

c.  The LSAC shall apply the maximum tolerable risk of death and/or severe injury to humans of 10-5/year recommended by the International Standard IEC 62305-2, Protection Against Lightning – Risk Management, as the risk tolerance threshold for all requested lightning safety assessments of KSC systems and facilities.

[bookmark: _Toc324173648]14.1  Protection of Personnel

a.  Supervisors and task leaders shall notify personnel of lightning watches and warnings.  

b.  Supervisors and task leaders shall provide reliable, alternative means to contact personnel in the field who may not be able to hear paging or radio advisory announcements and ensure that they receive notification in timely manner.

c.  Individuals shall act to protect themselves from the dangers of lightning upon being notified of a Phase II Lightning Warning.  

Note:  During a Phase II Lightning Warning, personnel have the right to safely remove themselves from reasonably-perceived exposure to lightning.  Guidelines for personnel lightning safety can be found in KSC-UG-2815, KSC Employee Safety and Health Guide, Section 5, and KDP-KSC-P-3005, Adverse Weather. 

d.  During Phase I Lightning Warnings, task leaders and personnel shall prepare to safely halt any operations that will be affected if a Phase II Lightning Warning is announced (i.e., be prepared to safely halt operations that expose personnel to lightning hazards or that are required to be halted if a Phase II Lightning Warning is announced).  

e.  Operations that expose personnel to lightning hazards which are in work when the Phase II Lightning Warning is announced shall be safely halted as quickly as possible.  

f.  Personnel shall not access or remain on rooftops or exposed areas of structures during a Phase II Lightning Warning.

[bookmark: _Toc324173649]14.2  Lightning Protection Plans and SystemS

a.  Prime contractors, program/project managers, and facility managers shall develop lightning safety plans to protect flight hardware and critical GSE.  

Note:  This includes the movement of flight hardware or critical GSE between facilities and propellant transfers.

b.  Prime contractors, program/project managers, and facility managers shall develop and provide protective measures for ground operations and institutional activities that include routine exposure to lightning for personnel or equipment that may be subject to damage, including land vehicles (and land vehicle fueling), marine, and aircraft operations and maintenance.

c.  NASA Facility Electrical Operations and Maintenance (O&M) engineers shall ensure that facility lightning protection systems are periodically inspected and maintained to the specified design standard for their assigned facilities.

d.  For facilities without lightning protection, facility managers shall ensure that bay doors and other large openings are closed during Phase II Lightning Warnings. 

Note:  For the purposes of this chapter, a facility is considered to be “lightning protected” when it complies at the time of the operation, at a minimum, with NFPA 780, Standard for the Installation of Lightning Protection Systems.

[bookmark: _Toc324173650]14.3  EXPLOSIVE, Ordnance, and Solid Propellant Operations 

[bookmark: _Toc324173651]14.3.1  All Explosive/Ordnance Operations

a.  During Phase II Lightning Warnings in facilities that are not lightning protected or in facilities with open doors and other openings:

(1)  Personnel shall not commence explosive/ordnance operations during a Phase II Lightning Warning.

(2)  Explosive/ordnance operations already in progress when a Phase II Lighting Warning is announced shall be safely halted for the duration of the Phase II Lightning Warning.  

Note:  Explosive/ordnance operations in facilities that are lightning protected or completely closed up may commence or continue.  

b.  During a Phase II Lightning Warning, personnel shall utilize fully-enclosed metal vehicles when transporting ordnance.  

c.  Personnel shall not expose ordnance to the lightning environment when loading or unloading during a Phase II Lightning Warning.

[bookmark: _Toc324173652]14.3.2  ElectroExplosive Device (EED) and NASA Standard Initiator (NSI) Operations

a.  Personnel shall not commence operations involving electrical connections and disconnects, other operations involving wires already connected to EEDs, or tests of EEDs and NSIs with Faraday caps removed or wires attached.

b.  Operations involving electrical connections and disconnects, other operations involving wires already connected to EEDs, or tests of EEDs and NSIs with Faraday caps removed or wires attached already in progress shall be safed and safely halted for the duration of the Phase II Lightning Warning.  

[bookmark: _Toc324173653]14.3.3  Rotation of Safe and Arm Devices

a.  Personnel shall not perform rotation of Safe and Arm devices with NSIs installed during a Phase II Lightning Warning.

b.  If rotation of Safe and Arm devices with NSIs installed is in progress when a Phase II Lighting Warning is called, the Safe and Arm devices shall be returned to the safe position.

c.  Personnel shall perform offline Safe and Arm rotations with NSIs not installed only in a test chamber during a Phase II Lightning Warning.

[bookmark: _Toc324173654]14.3.4  Solid Propellant Grain Inspections.

a.  During Phase II Lightning Warnings, personnel shall not commence solid propellant grain inspection.

b.  Solid propellant grain inspections already in progress when a Phase II Lightning Warning is announced shall be safely halted for the duration of the Phase II Lightning Warning period.  

[bookmark: _Toc324173655]14.4  Crane Operations

[bookmark: _Toc324173656]14.4.1  Crane Operations in Exposed Areas and Within NonLightning-Protected Facilities

a.  Personnel shall not commence crane operations outside of any facility or inside a nonlightning-protected facility during a Phase II Lightning Warning.  

b.  When a Phase II Lightning Warning is issued, personnel involved in crane operations outside of any facility or inside a nonlightning protected facility shall halt crane operations in safe configuration for the duration of the Phase II Lightning Warning period.

[bookmark: _Toc324173657]14.4.2  Crane Operations within Lightning-Protected Facilities: 

a.  Crane operations inside lightning-protected facilities which do not involve containers or equipment containing explosives or flammable/combustible fluids shall not be prohibited due to Phase II Lightning Warnings.  Personnel may perform crane operations within lightning-protected facilities during Phase II Lightning Warnings per fair-weather processes without any additional precautions.

b.  Crane operations inside lightning-protected facilities which do involve containers or equipment containing explosives or flammable/combustible fluids shall be permitted during Phase II Lightning Warnings if the task leader has ensured the following steps are performed with bonding straps initially installed prior to the announcement of the warning.  

(1)  Connect a bonding strap from a labeled facility ground to the hook.  

(2)  Connect a bonding strap from the load to the hook.

(3)  Hook onto the load and commence the lift.

(4)  If the lift is of such a height or distance that the bonding strap cannot remain connected during the entire operation, then disconnect the bonding strap at the facility ground after the load is lifted clear of the supporting structure, and if possible reconnect it to facility ground at the destination site.

(5)  Disconnect bonding straps in reverse order of installation after the lift is complete.

c.  Crane operations inside lightning-protected facilities which involve containers or equipment containing explosives or flammable/combustible fluids which do not or cannot meet the steps in item b shall be temporarily halted and placed in a safe configuration for the duration of the Phase II Lightning Warning period.

[bookmark: _Toc324173658]14.5  Electrical System Operations and Maintenance

a.  During Phase II Lightning Warnings, personnel shall not commence electrical maintenance in exposed areas, on the outside of any facility, or inside any nonlightning-protected facility.

b.  Electrical maintenance in exposed areas, on the outside of any facility, or inside any nonlightning-protected facility that is already in progress when a Phase II Lightning Warning is announced shall be safely halted for the duration of the Phase II Lightning Warning period.  

c.  During Phase II Lightning Warnings, personnel shall not commence electrical maintenance inside of any facility on systems that are connected to conductors which enter the facility from the outside.

d.  Electrical maintenance inside of any facility on systems that are connected to conductors which enter the facility from the outside that is already in progress when a Phase II Lightning Warning is announced shall be safely halted for the duration of the Phase II Lightning Warning period.

e.  During Phase II Lightning Warnings, personnel shall not commence maintenance on any system with an external antenna mounted outside a facility.

f.  Maintenance on any system with an external antenna mounted outside a facility that is already in progress when a Phase II Lightning Warning is announced shall be safely halted for the duration of the Phase II Lightning Warning period.

g.  Personnel shall be permitted to perform facility and system electrical maintenance inside of lightning-protected facilities during a Phase II Lightning Warning provided that: 

(1)  The system is disconnected from electrical circuits entering the facility from the outside.

(2)  The system is physically disconnected by a minimum of six inches from the outside conductive objects (e.g., metal pipes, wires, transformers, antenna cables, power cables, and conduits).

(3)  The system is in a facility that has underground, surge protected electrical services, and all above ground electrically connected conductive sources are in the zone of the lightning protection system; and a one inch gap disconnect from outside conductive sources.  

Note:  The one inch gap disconnect may be satisfied by opening a circuit breaker.

h.  The task leader, with concurrence from the onsite safety representative, shall be permitted to authorize otherwise-unauthorized emergency maintenance work required to remedy an unsafe condition.

i.  During Phase II Lightning Warnings, personnel shall not commence the operation of electrical systems in exposed areas, on the outside of any facility, or inside any nonlightning-protected facility, including mates and demates of flight and GSE umbilicals.

j.  The operation of electrical systems in exposed areas, on the outside of any facility, or inside any nonlightning-protected facility, including mates and demates of flight and GSE umbilicals, shall be safely halted for the duration of the Phase II Lightning Warning period.

[bookmark: _Toc324173659]CHAPTER 15:  FIRE SAFETY REQUIREMENTS 

The requirements in this chapter are the responsibility of the KSC AHJ.  Any interpretations will be addressed by the AHJ and any requests for relief will have to go through the AHJ.  These requirements are KSC-specific, supplemental requirements, applicable in addition to the requirements already defined in NASA-STD-8719.11, Safety Standard for Fire Protection.
[bookmark: _Toc324173660]15.1 Emergency Evacuation Drills

a.  In addition to the fire drills required by NASA-STD-8719.11, Section 11.5, emergency evacuation drills shall be conducted annually for all facilities (occupied by ten or more persons) conducting hazardous operations. 

b.  The emergency evacuations drills shall be conducted for each shift where ten or more employees commonly work.

[bookmark: _Toc324173661]15.2  Heat Producing Devices

NASA-STD-8719.11, Safety Standard for Fire Protection, section 11.8 contains requirements for flame producing devices and welding.  The requirements in this section apply in addition to those.

a.  Nonflame/heat producing devices used within 10 feet of flammable, combustible, or explosive materials shall require the applicable organization to obtain a KSC Form 2-271, Hot Work, New Construction, Demolition Permit.

b.  The requirements in NASA-STD-8719.11, Safety Standard for Fire Protection, section 11.4, which are directed towards smoking, shall be applicable to all spark-producing device.

[bookmark: _Toc324173662]15.3  Electrical Extension Devices

Electrical extension devices include extension cords, Relocatable Power Taps (RPTs), and other devices designed to extend electrical wiring from a permanent receptacle to a piece of electrical equipment.  Every effort shall be made to avoid using extension devices.  Moving of furniture, relocation of equipment, or installation of additional permanently wired electrical receptacles may help to eliminate the need for extension devices.

a.  Extension devices shall be UL-Listed.  

b.  Extension devices for 120 VAC shall be three wire grounded, "Dead Front" type with adequate current carrying capacity, but in no case less than 14 AWG.

c.  Electrical extension devices shall not be used in combination (i.e., “piggybacked”) where one extension device is plugged into another.  

Note:  The use of a single Ground Fault Circuit Interrupter (GFCI) pigtail is excluded from this requirement.

d.  All uses of electrical extension devices shall be evaluated by a competent person (see definition), based on intended use, environment in which it is to be used, capacity of the service circuit, capacity of the device and cord/cable, and the physical condition of the extension device to ensure the device and electrical service is adequate for the demand.

e.  The use of electrical extension devices to provide power to meet temporary operational needs (e.g., use of electrical hand tools, heat lamps, lighting, etc.) for temporary use that is restricted to completion of a temporary job shall be permissible.  

f.  All extension cords, with the exception of relocatable power tap (RPTs) (i.e., power strips as described below), shall be unplugged when not in use.  

g.  Relocatable Power Taps (RPTs)

(1)  RPTs (i.e., power strips) with Surge Protection Devices (SPD) capability shall be permissible to protect electronic equipment such as computers, copiers, printers, fax machines, analytical instruments, and other critical electronic components from transient voltage surges.  

Note:  There is no time constraint regarding how long RPTs/surge protection devices may be used continuously in this capacity.  These devices should be turned off or disconnected when not in use.

(2)  The use of RPTs shall be permissible as long as the RPT is not permanently installed/secured to building structures, tables, work benches, cabinets, or similar structures.  

Note:  An RPT would be considered “permanently secured” if tools are required to install or remove.

(3)  RPTs shall not be rewired in order to attached a longer cord.  

(4)  RPTs shall only be permitted on construction sites when they are used in “office” environments (e.g., in construction trailers) to protect electronic office equipment such as computers, copiers, printers, fax machines, etc. from transient voltage surges.

h.  Ground Fault Circuit Interrupters

(1)  Extension devices exposed or potentially exposed to wet environments shall be approved for use in wet environments, equipped with a GFCI, and be connected to a permanent electrical outlet.  

(2)  When using extension cords in combination with GFCI pigtails, the maximum rated load applied shall not exceed the rating of the GFCI pigtail.

i.  Extension devices used in potentially hazardous or explosive atmospheres shall meet the NEC standards for the appropriate class and division and shall not be modified by the user.

j.  Equipment power cords, extension cords, and other electrical cabling shall be used in a manner that does not create a tripping hazard.  If such placement is unavoidable, a protective cover or equivalent shall be placed over the cable and marked in such a manner as to alert personnel to the tripping hazard (e.g., black/yellow safety tape, brightly colored cones, etc.)

k.  Extension cords run through doorways, windows, or similar openings shall be protected from damage.

l.  For permanent structures, extension cords shall not be run through holes in walls, ceilings, or floors, concealed behind walls, ceilings, or floors, or attached to building surfaces. 

m.  For temporary structures (less than 30 days) like tents where permanent electrical installations are impractical, flexible cords and cables shall be protected from accidental damage, sharp corners and projections shall be avoided, and protection shall be provided to avoid damage where cords pass through doorways or other pinch points.

n.  In areas where vehicles might run over the extension device, a protective cover/bridging device with brightly colored cones designating the hazard shall be used to reduce the possibility of damage to the extension device.

o.  Electrical appliances (including but not limited to coffee pots, toasters, cappuccino makers, microwave ovens, refrigerators) shall be plugged directly into a permanently mounted receptacle that is part of the facility’s fixed wiring; appliances shall not be plugged into electrical extension devices or cubicle wall outlets.


[bookmark: _APPENDIX_A:_][bookmark: _Toc324173663]APPENDIX A:  DEFINITIONS

Acceptance: (S&MA Request for Relief)  Taking the responsibility for the potential outcome of a documented increase in risk.

Affected Employee(s):  (Lockout/Tagout)  Those employees who operate or use the equipment being serviced or maintained, or others in the area where equipment is locked and/or tagged out.  

Alteration:  (PVS) Change that affects the pressure containing capability of a pressure vessel.  Nonphysical changes such as an increase in the maximum allowable working or design pressure (internal or external) or design temperature of a pressure vessel is considered an alteration.  A reduction in minimum temperature such that additional mechanical tests are required is also considered an alteration.  See ANSI/NB-23, Chapter 1, Glossary of Terms.

Anchorage (Engineered):  A secure point of attachment for lifelines, lanyards, or deceleration devices that is capable of supporting 5000 lbs per person (exception is a fall restraint system which requires an anchorage of 1000 lbs) or designed by a qualified person with a safety factor of 2.  KSC Fall Protection Working Group recommendation.

Anchorage (Non-Engineered):  An anchor point for which no engineering calculations have been performed.

Applicable Codes, Standards, Guides:  Any national consensus code, standard or guide, or any NASA KSC accepted design code, standard or guide for the design verification of pressure vessels, systems, or their components.

Approval: (S&MA Request for Relief)  Decision by the S&MA TA that the request for relief is for relief from NASA policy and may be implemented after the appropriate person accepts the risk.

Authorized Employees:  (Lockout/Tagout)  Those employees who service or maintain equipment and perform lockout/tagout procedures.

Authorized Person (user):  (Fall Protection)  Employee required to use fall protection in performance of their work and trained and certified to use fall protection PPE and systems. 

Buddy System:  An arrangement used when risk of injury is high, where personnel work in pairs with one person in the pair stationed nearby, not directly exposed to the hazard, to serve as an observer to render assistance if needed.

Caution:  A notation before an operational step which, if not adhered to or observed, could result in damage to equipment.

Certification:  (PVS)  Documentation qualifying a vessel or system to operate in its particular service.  Ground Support Equipment/Ground System functional validation of each critical function by test, analysis, and/or similarity.

Cleared Area:  An area where a hazardous condition exists or a hazardous operation is in progress; personnel are prohibited from entering.

Close Call:  An occurrence or a condition of employee concern in which there is no injury or only minor injury requiring first aid and no significant equipment/property damage/mission failure (less than $1000), but which possesses a potential to cause a mishap.

Code PVS: (PVS)  Pressure vessels and pressurized systems that are designed, fabricated, installed, Code stamped, or DOT compliant, and maintained in strict conformance with the requirements of the national consensus code or standard.

Commercial Off the Shelf (COTS):  Commercial items that require no unique Government modification or maintenance over the life cycle of the product to meet the needs of the procuring agency.  A commercial item is one customarily used for non-Governmental purposes that has been or will be sold, leased, or licensed (or offered for sale, lease, or license) in quantity to the general public.  An item that includes modifications customarily available in the commercial marketplace or minor modifications made to meet NASA requirements is still a commercial item.

Compartments:  Areas not meeting the definition of confined space but which require controlled entry due to hazards to personnel.

Compatibility:  (COPV)  The ability of two materials or substances to come into contact without altering their structure or causing a reaction in terms of permeability, flammability, ignition/combustion, functional/material degradation, contamination, toxicity, pressure/ temperature, shock, oxidation, and corrosion.

Competent Person:  

(Electrical Extension Devices)  An individual who, by way of training and/or experience, is knowledgeable of applicable standards, is capable of identifying workplace hazards relating to the specific operation, is designated by the employer, and has authority to take appropriate actions by OSHA’s definition a competent person.

(Fall Protection)  Employee trained and certified in fall protection and who is capable of identifying hazards, has the authority to take corrective actions, is knowledgeable of applicable regulations, standards, equipment, and systems, and understands the mandatory requirements for fall protection equipment and systems.

Concurrence:  (S&MA Request for Relief)  Formal documentation of an agreement/recommendation/ opinion, but with no authority to approve or accept risk.

Confined Spaces:  Spaces large enough and configured to allow an employee to bodily enter and perform assigned work; has limited or restricted means for exit; and is not designed for continuous employee occupancy. 
Consequence (Severity):  An assessment of the worst case credible potential effect(s) of a risk without any controls in place that is documented in terms of a consequence/severity level using the applicable risk matrix.

Control Area:  A designated, limited-access area where a hazardous condition exists or a hazardous operation is in progress; nonessential personnel are prohibited from entering.

Control Point:  The area or place where the task leader and any other support groups direct and monitor the operation.

Credible:  A condition that can occur and is reasonably likely to occur.  A condition is considered reasonably likely to occur (using numeric data if available), if conditions or failure modes have a probability of occurrence greater than 1 X 10-6 in the projected usage/life of the equipment.  

Critical Lift:  A lift where failure/loss of control could result in loss of life, loss of or damage to flight hardware, or a lift involving special, high dollar items, such as spacecraft, one-of-a-kind articles, or major facility components, whose loss would have serious programmatic or institutional impact.  Critical lifts also include the lifting of personnel with a crane, lifts where personnel are required to work under a suspended load, and operations with special personnel and equipment safety concerns beyond normal lifting hazards.

Daisy Chaining:  (Electrical Extension Devices)  Plugging one or more electrical extension devices into another.

De-Rating:  (PVS)  The lowering of the maximum allowable working pressure or narrowing of the allowable operating temperature range of a pressure vessel or system.

Dead Front:  (Electrical Extension Devices)  Without live parts exposed to a person on the operating side of the equipment.

Design Burst Pressure:  (PVS)  The theoretical pressure at which a vessel or other pressurized component would burst, based on calculations using accepted formulas and material properties.  Vessels and systems to be placed in service are never subjected to a burst pressure test.

Design Pressure:  (PVS)  The pressure used in the design of a vessel or system for the purpose of determining minimum permissible thickness or physical characteristics of the different parts.  When applicable (for liquids), static head will be added to the design pressure to determine the thickness of any specific part of a vessel.  (Reference Appendix 3, Paragraph 3-2, ASME Code, Section VIII, Division 1, and Paragraph 301.2, ASME B31.3).

Deviation:  

(General)  An authorization for temporary relief in advance from a specific requirement, requested during the formulation/planning/design stages of a program/project operation to address expected situations.  OSHA refers to this as an alternate or supplemental standard.  

(S&MA Request for Relief)  An S&MA Request for Relief that authorizes temporary relief in advance from a specific requirement and is requested during the formulation/planning/design stages of a program/project operation to address expected situations.  

(Documented Procedures)  Documented and approved permission that authorizes the addition, deletion, or modification of steps or sequences in a Category I or Category II documented procedure.  KSC Form 4-30A can be used for this purpose.

Directed Requirement:  An S&MA requirement that has been imposed on NASA S&MA as a flowdown of a requirement from a level higher to or outside of OSMA. 

Documented Procedure  A written communication that identifies and directs work to be performed and provides the detailed instructions necessary to accomplish a task.

Electroexplosive Device (EED):  A device containing some reaction mixture (explosive or pyrotechnic) that is electrically initiated.  The output of the initiation is heat, shock, or mechanical action.  EED Categories – EEDs are categorized based on the effects of inadvertent initiation.  EED categories are as follows:

a.  Category A:  EEDs which, by the expenditure of their own energy, or because they initiate a chain of events, may cause injury of death to people or damage to property.

b.  Category B:  EEDs, which, in themselves, or by initiating a chain of events, will not injure people or damage property.

Emergency Instructions: (Documented Procedures)  Instructions contained within a documented procedure that provide for safing hardware and for implementing emergency actions required to evacuate or safeguard personnel and prevent or limit the extent of damage should an emergency arise.

Emergency Procedures Document (EPD):  A document produced for work areas to provide the processing teams with procedures to be followed if an emergency occurs at any time in that facility.

Essential Personnel:  The number of personnel required within the control area for a particular operation as documented in the procedure.

Existing PVS:  (PVS)  PVS are considered to be “Existing PVS” if installed no later than 6 months from the date of original issue of this document.

Explosive:  Any chemical compound or mechanical mixture that, when subjected to heat, impact, friction, detonation, or other suitable initiation, undergoes a very rapid chemical change with the evolution of large volumes of highly heated gases that exert pressures in the surrounding medium.  The term applies to materials that either detonate or deflagrate.

Explosives Test Equipment:  Electrical circuit test equipment used for testing explosives items, pyrotechnic devices, or circuits connected to those items before or after installation.

Extension Device:  (Electrical Extension Devices)  Extension cord, power strip, wall multi-outlet plug that increases the number of outlets, power plug adapter.

Facility:  Buildings, structures, and other real property improvements including utilities and collateral equipment.

Fall Arrest System:  A system designed to stop one or more persons from striking a lower level or obstructions if a fall occurs.  Fall Arrest Systems require the use of a Full Body Harness, a Connecting Means, a suitable Anchorage, planned rescue procedures, and proper training of all users.

Fall Protection Program:  Policy and guidelines established by an organization to protect all employees engaged in work activities exposing them to potential falls from elevation.  The program covers all company facilities, jobsites, and employees of that company.  The Fall Protection Program is used to develop the site-specific fall protection plan.

Fall Restraint System:  A fall protection system that prevents them from reaching an unprotected edge.  The system is comprised of a body harness along with an anchorage, connectors, and other necessary equipment.
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Flexhose:  There are two basic types of flexhoses – those constructed entirely of metal, herein described by the term “metal hose”, and those constructed of elastomeric material or a combination of elastomeric material and metal, herein described by the term “nonmetallic hose”.

a.  Metal Hose:  A metal hose consisting of a flexible metal pressure carrier tube surrounded by an outer layer of wire braid (some low pressure metal hoses do not utilize an outer layer of wire braid).  The flexible metal pressure carrier tube and the wire braid are attached to the hose end fittings by welding, silver-soldering, or brazing (some metal hoses used for cryogenic applications utilize an inner and outer flexible metal tube with a vacuum in the space between the inner and outer flexible tubes).

b.  Nonmetallic Hose:  A nonmetallic hose consists of a polytetrafluoroethylene or other flexible elastomeric material pressure carrier tube reinforced by fabric or wire braid with metal end fittings attached by mechanical means such as swaging or crimping.

Flight Hardware:  Hardware designed and fabricated with the intent to fly.

Flight Termination System:  A type of range safety system designed, tested, and incorporated into vehicles that provides for the independent and deliberate termination of an errant/erratic vehicle's flight.   

Fracture Mechanics:  An engineering concept used to predict flaw growth and fracture behavior in materials and structures containing cracks or crack-like flaws.

Ground-based PVS:  (PVS)  All PVS, including PVS based on barges, ships, or other transport vehicles, not specifically excluded in this document.  Flight PVS used for their intended purpose aboard active air or space craft, even though on the ground, are not included in this definition, but flight PVS converted to ground use are included.

Ground-Fault Circuit-Interrupter (GFCI):  (Electrical Extension Devices)  A device intended for the protection of personnel that functions to deenergize a circuit or a portion of a circuit within an established period of time when a current to ground exceeds some predetermined value that is less than that required to operate the overcurrent protective device of the supply circuit.

Ground Support Equipment (GSE):  Ground-based equipment used to store, transport, handle, test, check-out, service, and control aircraft, launch vehicles, spacecraft, or payloads.
Hazard:  A condition that has the potential to result in or contribute to injury, death, or equipment damage.
Hazard Analysis:  Identification and evaluation of existing and potential hazards, and the recommended mitigation for the hazard sources found.

Hazardous Energy:  (Lockout/Tagout)  Any electrical, mechanical, hydraulic, pneumatic, chemical, nuclear, thermal, gravity, or other energy that could cause injury to personnel.

Hazardous Fluids:  (PVS)  Gases or liquids of such a nature that a given quantity of the gas or liquid’s vapor, when mixed or unmixed with air, is hazardous to personnel or equipment due to flammability, toxicity, or extremes of temperature.  The following fluids are considered to be hazardous; additional fluids may be designated to be hazardous at the discretion of the KSC PSM.

a.  Alcohol
b.  Ammonia
c.  Gaseous Hydrogen
d.  Hydrazine
e.  Liquefied Petroleum Gases (Propane, Butane, as defined in NFPA 58)
f.  Liquid Air
g.  Liquid Hydrogen
h.  Liquid Nitrogen
i.  Liquid Oxygen
j.  Monomethylhydrazine
k.  Nitrogen textroxide
l.  Trichloroethylene

Hazardous Material:  Any solid, liquid, or gaseous material which meets the hazard reporting requirements of 29CFR 1910.1200.  This includes commodities that, under foreseeable conditions, are toxic, carcinogenic, cryogenic, explosive, flammable, pyrophoric, water-reactive, corrosive, an oxidizer, a compressed gas, a combustible liquid, or are chemically unstable.

Hazardous Operation (Hazardous Tasks):  Any operation or other work activity that has a high potential to result in loss of life, serious injury to personnel or public, or damage to property due to the material or equipment involved or the nature of the operation/activity itself.

Hydrostatic Test:  (PVS)  The test of a pressure vessel or system during which the vessel or system is filled with a liquid (usually water) and pressurized to a designated level in a manner prescribed in the applicable code.  (Reference Paragraph UG-99, ASME Code, Section VIII, Division 1 or Part 8 Paragraph 8.2, ASME Code, Section VIII, Division 2., Paragraph 345.4, ASME B31.3)

Hydraulics: (PVS) Hydraulic systems using commercially available hydraulic fluid.  Note:  Associated pneumatic storage, actuation devices, or components that are used in a hydraulic system are not considered hydraulics.  Pressurized hydraulic fluid containing devices are included if the system is included.

Inactive Vessels/Systems:  (PVS)  These are vessels/ systems which are not in service because of changes in program requirements and have no current planned usage but have not been determined to be unsafe.

Infeasible:  (Fall Protection)  It is impossible to perform the work using a conventional fall protection system, (i.e., guardrail system, or fall arrest/restraint, system) or that it is technologically impossible to use any one of these systems to provide fall protection.  

Inservice Inspection (ISI):  (PVS)  A periodic inspection of a vessel or system while in service.  If required, the vessel or system will be inoperative during the inspection.

Inservice Inspection (ISI) Plan:  (PVS)  The plan is a list of inspections and tests and the frequency to be performed on the pressure vessels and/or pressurized systems.

Leading Edge:  (Fall Protection)  The edge of a floor, roof, or formwork for a floor or other walking/working surface (such as a deck) which changes location as additional floor, roof decking, or formwork sections are placed, formed or constructed.  A leading edge is considered to be an unprotected side and edge during periods when it is not actively and continuously under construction.

Lethal Fluids:  (PVS) Poisonous gases or liquids of such a nature that a very small amount of the gas or liquid mixed, or unmixed with air, is dangerous to life when inhaled.  See ASME Code, Section VIII, Division 1, Paragraphs UW-2 and UCI-2, Division 2, Paragraph AG 301.1, and ASME B31.3, Appendix M.  The responsible engineering organization shall evaluate commodities to determine if they are lethal.  Examples include:     

a.  Aerozene 50
b.  Hydrazine
c.  Monomethyl Hydrazine
d.  Nitrogen Tetroxide
e.  Unsymmetrical Dimethyl Hydrazine

Lifeline:  A component consisting of a flexible line for connection to an anchorage at one end to hang vertically (vertical lifeline), or for connection to anchorages at both ends to stretch horizontally (horizontal lifeline), and which serves as a means for connecting other components of a personal fall arrest system to the anchorage.

Lifting Devices and Equipment Manager (LDEM):  The individual, designated by the KSC Center Director, who is responsible for the overall management of the KSC Lifting Devices and Equipment Program.  The LDEM resides in the Launch Vehicle S&MA Division.

Likelihood (of Occurrence):  An assessment of the likelihood or probability of a hazard's most severe effects transpiring.  Likelihood (probability) takes into account that the hazard controls are in-place and effective.  

Listed:  (Electrical Extension Devices)  When referring to a material or device used in conjunction with fire protection, a product that has been tested by a recognized and independent research laboratory (e.g., Underwriters Laboratories and Factory Mutual), in accordance with generally accepted and standardized test methods and verified that it will perform adequately and dependably under adverse conditions.

Lock:  Lockout/tagout device that physically prevents the use of equipment or machinery.

Lockout Device:  A mechanical block with a lock and key, or combination type, designed to secure an energy-isolation device in the safe position and prevent the energizing of equipment or machinery. 

Lockout/Tagout:  The process of configuring equipment in a temporary condition in which the release of energy is prevented from endangering personnel performing servicing and/or maintenance.  The placement of a lock/tag on the energy isolating device in accordance with the established procedure, indicating that the energy isolating device shall not be operated until removal of the lock/tag in the accordance with the established procedure.  

Major Control Area:  A controlled access area (usually greater than a 50-foot radius of the hazardous task) in which access management requires additional positive controls to ensure the safety of personnel.

Manloading:  The maximum number of personnel permitted to occupy a defined area at a single time.

Maximum Allowable Working Pressure (MAWP):  (PVS) The maximum gage pressure permissible at the top of a completed vessel in its operating position for a designated temperature.  This pressure is based on calculations for every element of the vessel using nominal thickness exclusive of allowances for corrosion and thickness required for loading other than pressure.  It is the same as the design pressure for all cases where separate calculations are not made to determine MAWP.  The MAWP is the basis for the pressure setting of the pressure relieving devices protecting the vessel.

Maximum Operating Pressure (MOP):  (PVS) The highest pressure at which a vessel or system component normally operates.  This pressure is based on operating requirements and may not exceed the MAWP or design pressure.  MOP is synonymous with MEOP (Maximum Expected Operating Pressure) or maximum working pressure.
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Mishap:  An unplanned (undesired, unexpected) event that results in injury requiring more than first aid, occupational illness to personnel, and/or damage to property of at least $1000.  Mishaps also include: Injury to non-NASA personnel, caused by NASA operations; Damage to public or private property (including foreign property), caused by NASA operations or NASA-funded development or research projects; Occupational injury or occupational illness to personnel or exposures over a prolonged period of time; NASA mission failure before the scheduled completion of the planned primary mission; Destruction of, or damage to, NASA property except for a malfunction or failure of component parts that are normally subject to fair wear and tear and have a fixed useful life that is less than the fixed useful life of the complete system or unit of equipment, provided that the following are true: 1) there was adequate preventative maintenance; and 2) the malfunction or failure was the only damage and the sole action is to replace or repair that component; Mishaps resulting in damage to aircraft, space hardware, or ground support equipment that meet these criteria are included, as are test failures in which the damage was unexpected or unplanned.  For purposes of investigation and reporting, mishaps are categorized as:  Type A, B, C, and D Mishaps and Close Calls (refer to NPR 8621.1, NASA Procedural Requirements for Mishap and Close Call Reporting, Investigating, and Recordkeeping).

National Consensus Standard:  (PVS)  Any standard, or modification thereof:  (1) adopted or promulgated by a nationally recognized standards-producing organization using procedures that demonstrate to the Secretary of Labor for Occupational Safety and Health that those persons interested in or affected by the standard have reached substantial agreement on its adoption; (2) formulated so that an opportunity existed for diverse views to be considered; and (3) designated by the Secretary or the Assistant Secretary, after consultation with other appropriate Federal agencies.  

Note:  A standard, as defined, requires appropriate conditions or activities to provide a safe and healthful employment environment.

Non-Code PVS: (PVS) Any pressure vessel that is not stamped with the appropriate symbol and documented as complying with the original construction Code or any pressure piping system that does not meet the requirements of the appropriate fabrication code (e.g. ASME Section VIII, B31.1, B31.3), including PVS that were fabricated from non-Code materials by non-Code processes or organizations.

Non-roof Work:  (Fall Protection)  Preventive maintenance (PM), repair of equipment on roofs such as heating, ventilation, and air conditioning, (HVAC), lightning protection systems, rigging of fall protection systems, etc.

Non-Safety-Related Discrepancy:  (PVS) Any discrepancy that does not increase the potential for injury or death to personnel or damage to hardware.  The following are considered non-safety-related discrepancies (others may be added at the discretion of the KSC PSM):

a.  Panels/systems not properly identified.

b.  Stainless steel piping or tubing not coated for corrosion protection.

c. Missing or illegible identification tags on components (except for relief devices, pressure gages, and flex hoses).

d.  Discrepancies between documentation and hardware.

e.  Minor corrosion of vessels, piping, components, or supports.

Nondestructive Examination:  (PVS)  The application of technical methods to examine materials or components in ways that do not impair future usefulness and serviceability in order to detect, locate, measure, and evaluate flaws; to assess integrity, properties, and composition; and to measure geometrical characteristics.

Operating Organization:  The organization who is responsible for systems/operations.

Operating Pressure:  (PVS)  The gage pressure at which a vessel (top of the vessel) or system normally operates.  For a vessel, the operating pressure does not exceed MAWP/design pressure, and for a system, it does not exceed the design pressure.  

Operating Temperature:  (PVS)  The metal temperature that will be maintained in the part of the vessel or system under consideration during normal operation.

Owner:  (PVS)  The management of the organization responsible for the PVS as defined in NPD 8710.5, Policy for Pressure Vessels and Pressurized Systems.

Personal Protective Equipment:  Portable equipment that provides a barrier between an individual employee and hazardous materials or agents in the workplace.

Phase I Lightning Watch:  Lightning is expected within 30 minutes and 5 nautical miles of any specified facility.

Phase II Lightning Warning:  Lightning is imminent or occurring within 5 nautical miles of any specified facility.

Piggybacking:  (Electrical Extension Devices)  see “DAISY CHAINING”

Pneumatic Test:  (PVS)  A test of a pressure vessel or system in which a gas is introduced and pressurized to a designated level in a manner prescribed in the applicable code.  (Reference Paragraph UG-100, ASME Code, Section VIII, Division 1, or Part 8 Paragraph 8.3, ASME Code, Section VIII, Division 2, and Paragraph 345.5, ASME B31.3.) 

Positive Fall Protection:  Fall protection by the use of a guardrail system or personal fall protection to include harness with a fall arrest/restraint system or the use of other means such as vehicle mounted platforms and/or scaffolding.

Power Strip:  (Electrical Extension Devices) (Also known as a plug board, power board, power bar, distribution board, gang plug, plug bar, multibox, extension lead, or relocatable power tap) is a strip of sockets that attaches to the end of a flexible cable and allows multiple devices to be plugged in. 

Pressure Relief Device (PRD):  (PVS)  A pressure relief device designed to actuate on inlet static pressure and to reclose after normal conditions have been restored.  This includes relief valves, safety valves, and safety relief valves (NOTE:  this definition is that of ASME PTC 25-2001).

Pressure System:  (PVS)  An assembly of components under pressure, including vessels, piping, valves, relief devices, pumps, expansion joints, gages, etc.  This includes systems containing hazardous or lethal fluids at any pressure above 0 MPa (gage) (0 lb/in2 (gage)) and systems containing nonhazardous or nonlethal fluids above 0.1 MPa (gage) (15 lb/in2 (gage)), unless otherwise specifically excluded.

Pressure Systems Manager (PSM):  (PVS)  The individual designated by the KSC Center Director who is responsible for the overall management of the KSC Pressure Vessel/Systems (PVS) Certification Program.  The KSC PSM resides in the Institutional S&MA Division.

Pressure Test:  See Hydrostatic Test and Pneumatic Test.

Pressure Vessel:  (PVS)  Any vessel used for the storage or handling of gas or liquid under positive pressure.  Included in this definition are components of systems (e.g., heat exchanger shells and drying towers, and other shell structures) for which the rules of the ASME Code, Section VIII, would apply.  Vessels containing hazardous or lethal fluids at any pressure above 0 MPa (gage) (0 lb/in2 (gage)), and vessels containing nonhazardous or nonlethal fluids above 0.1 MPa (gage) (15 lb/in2 (gage)) are included unless otherwise specifically excluded.

Pretask Briefing:  A briefing held immediately prior to the start of (a) hazardous sequence(s), which details the hazard(s) and objective(s) associated with that particular sequence.

Pretest Briefing:  A briefing held prior to the start of a hazardous operation with a major control area, which details the hazard(s) and objective(s) of the operation and confirms that all operational and support elements are ready.

Program Administrator:  (Fall Protection)  A person designated in writing to manage the Fall Protection Program.

Program/Project or Directorate Organization:  The Government/contractor organization having direct responsibility for performing a task associated with:  assembly/ disassembly, checkout, maintenance, servicing, repair, and operation of ground support equipment or flight hardware/systems.

Qualified Person:  (Fall Protection)  A person in possession of a recognized engineering degree and a formal training certificate from an industry recognized trainer, training center, or an equivalent OSHA training program, who has successfully demonstrated their extensive knowledge and experience to perform structural engineering for design, evaluation, and approval of fall protection systems.  

Rated Load:  The static weight the basic equipment can safely support or lift.

Real-Time Approval:  A real-time approval of a request for relief is one that affects personnel safety or NASA operational mission accomplishment by causing:

a.  The potential to deviate from a normal or standard practice.

b.  A minimum amount of time or no time to functionally verify the adequacy of the real-time approval and its effect to be performed.

Receptacle:  (Electrical Extension Devices)  A receptacle is a contact device installed at the outlet for the connection of an attachment plug.  A single receptacle is a single contact device with no other contact device on the same yoke.  A multiple receptacle is two or more contact devices on the same yoke.

Recertification:  (PVS)  The procedure (appropriate tests, inspections, examinations, analyses, 
and documentation), which qualifies a previously certified vessel or system to continue or be returned to operation at a designated pressure.  Also applies to GSE.

Recertification Interval:  (PVS)  The time between recertifications when a certified status is maintained through documented periodic examinations and inspections to determine acceptable vessel or system condition.  This time period must be determined when the ISI plan is developed, and the length of this period will depend on the results of the initial and subsequent inspections, tests, and engineering analyses.

Relocatable Power Tap:  (Electrical Extension Devices)  See Power Strip

Repair:  (PVS)  The work necessary to restore a pressure vessel or system to a safe and satisfactory operating condition, provided there is no deviation from the original design.

Request for Relief:  A waiver, deviation, or request for determination of non-applicability to modify or eliminate a stated requirement and usually not meet the full intent and letter of the requirement as stated.

Rerated Vessel or System:  (PVS)  (1) A vessel or system judged to be unsafe, unsuitable, or unnecessary for continued operation at its original design pressure and/or temperature limits.  (2)  A vessel or system recertified to operate at a lesser or greater pressure and/or temperature limit relative to its original designs.
Risk:  The combination of the likelihood (qualitative or quantitative) that an activity will experience an undesirable event and the consequence/severity of the undesired event were it to occur.
Risk Assessment (Safety):  Process of qualitative risk categorization or quantitative risk (safety) estimation, followed by the evaluation of risk significance.
Risk Assessment Code:  A numerical expression of comparative risk determined by an evaluation of both the potential severity of a condition and the likelihood of its occurrence causing an expected consequence.

Roof Work:  (Fall Protection)  The hoisting, storage, application, and removal of roofing materials and equipment, including related insulation, sheet metal, vapor barrier work, and leading edge work.

Safety Concurrence:  The consent required from the safety organization, having operational jurisdiction, prior to start of procedures containing hazardous operations, prior to hazardous steps or sequences, prior to the alteration of hazardous steps/sequences, and prior to opening the control area for controlled work at the conclusion of hazardous activities.

Safety Factor:  Ratio of the design ultimate breaking strength of a member, material, structure, or equipment and the maximum working stress of safe permissible load expected during ordinary use.

Safety Professional:  Person meeting the Office of Personnel Management standards for such occupations defined in 29CFR 1960.2(s) (Definitions) for Government operations or equally qualified military, agency or nongovernment for contractor operations.  NASA KSC Safety is responsible for determination of equally qualified personnel.  Safety Specialists, Representatives, and Inspectors have sufficient experience within their discipline to recognize Safety and/or health hazards in the workplace.

Safety-Related Hardware Discrepancy:  (PVS) Any hardware discrepancy that could increase the potential for injury or death to personnel or damage to hardware.  The following are considered safety-related discrepancies:

a.  Primary relief device set above the certified MAWP or design pressure.

b.  Relief device with insufficient flow capacity.                                                          

c.  Relief device past retest interval required by NASA-STD-8719.17

d.  Obvious physical damage (e.g., crushed or kinked flexhose, dented or nicked piping/tubing/vessels, or heavy corrosion of vessels/piping).

Safety-Relief Device Set Pressure:  (PVS)  The pressure at which a pressure relief device is set to operate.  Set to operate means the set pressure of a relief valve or spring-loaded nonreclosing device, the bursting pressure of a rupture disk device or the breaking pressure of a breaking pin device.  (Reference Paragraphs UG-125 and UG-134, ASME Code, Section VIII, Division 1, and Part9 paragraph 9.1.4, ASME Code, Section VIII, Division 2.)

Safety or Safety Representative:  The term Safety is used without context to contractor or NASA personnel.  The phrase “NASA S&MA” is used to mean a Government Safety representative only.

Shall:  A mandatory S&MA requirement.  Noncompliance with a “shall” statement requires approval of a S&MA Request for Relief.

Should:  An S&MA rule/requirement that is recommendation (guidance).  The advisability of a “should” statement depends on the specific facts in a given situation.  Implementation of a “should” statement is at the discretion of the responsible KSC program/project or directorate organization.

Site Specific Fall Protection Plan:  A plan prepared by a qualified person, developed specifically for the site where work at heights is performed.

System Safety:  Application of engineering and management principles, criteria, and techniques to optimize safety and reduce risks within the constraints of operational effectiveness, time, and cost throughout all phases of the system life cycle.  

Tag:  Lockout/tagout device that alerts workers regarding equipment/machinery status.

Tagout Device:  A prominent warning means such as a tag and a means of attachment, which can be securely fastened to an energy isolating device and the equipment being controlled.

Tower:  (Fall Protection)  Free-standing or guy-supported structure that is essentially vertical with access via vertical ladder or ships ladder; used to support antennas, boresite instruments, weather instruments, cameras, radars, lightning protection systems for protection of launch complexes, etc.  

Transient: (Explosives)  A person with official business on a production line or operation but who is not routinely assigned to a specific limited location. Typically, transients are roving supervisors, quality assurance, safety personnel, or maintenance personnel. Official visitors are considered transients.

Unsafe Pressure Vessels or Systems:  (PVS) These are vessels or systems, which have been determined to be unsafe for service.

Waiver:  A S&MA Request for Relief that authorizes temporary relief from a specific requirement after the fact.  Requested during the implementation of a project or operation to address situations that were unforeseen during design or advanced planning.

Warning:  A notation which if not adhered to or observed could result in loss of life, personal injury, or exposure.

Workweek:  Any seven day period beginning on Sunday and ending on Saturday, or other seven day period, as specified and documented by an organization for accounting purposes.
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45WS	Air Force 45th Weather Squadron

AC	Alternating Current
AFGE	American Federation of Government Employees
AHJ	Authority Having Jurisdiction
ANSI	American National Standards Institute
ASME	American Society of Mechanical Engineers

CCAFS	Cape Canaveral Air Force Station
CDE	Center Declared Emergency
CFR	Code of Federal Regulations
CGT	compressed gas trailer
COPV	Composite Overwrapped Pressure Vessel
CS/C	Civil Service/Contractor

DC	Direct Current
DCR	Document Change Request
DOT	Department of Transportation
DP 	Design Pressure

EAV	Experimental Aeronautical Vehicles
EDC	Engineering Documentation Center
EE&SE	Emergency Eyewash and Shower Equipment
EED	Electroexplosive Device
EEE	Electronic, Electrical, Electromechanical 
ELV	Expendable Launch Vehicle
EPD	Emergency Procedures Document
ESO	Explosive Safety Officer
ETE	Explosives Test Equipment

GFCI	Ground Fault Circuit Interrupter
GRRP	Ground Risk Review Panel
GSE	Ground Support Equipment

H2	Hydrogen
HQ	Headquarters
HVAC	Heating, Ventilation, and Air Conditioning

IRIS	Incident Reporting and Investigation System
ISEA	International Safety Equipment Association
ISI	Inservice Inspection

KDP	Kennedy Documented Process
KEDS	KSC Electronic Documentation System
KNPD	Kennedy NASA Policy Directive
KNPR	Kennedy NASA Procedural Requirements
KSC	Kennedy Space Center (NASA, KSC, Florida)
KTI	Kennedy Technical Instruction

lb/in	pound per square inch
LDE	Lifting Devices and Equipment
LDEM	Lifting Devices and Equipment Manager
LH	Left Hand
LH2	Liquid Hydrogen
LLIS	Lessons Learned Information System
LOTO	Lockout/Tagout
LSAC	Lightning Safety Assessment Committee

MAWP	Maximum Allowable Working Pressure
MEOP	Maximum Expected Operating Pressure
MMH	Monomethylhydrazine
MOP	Maximum Operating Pressure
MOU	Memorandum of Understanding
MPa	Megapascal
MWT	Maximum Work Time

N2H4	Hydrazine
N2O4	Nitrogen Tetroxide
NASA	National Aeronautics and Space Administration
NBIC	National Board Inspection Code
NDE	Nondestructive Evaluation
NEC	National Electrical Code
NFPA	National Fire Protection Association
NIOSH	National Institute for Occupational Safety and Health
NPD	NASA Policy Directive
NPR	NASA Procedural Requirement (document)
NPS	Nominal Pipe Size
NSI	NASA Standard Initiator
NSS	NASA Safety Standard

O&M	Operations and Maintenance
OMRSD	Operational Maintenance Requirements and Specifications Document
OPR	Office of Primary Responsibility
OSHA	Occupational Safety and Health Administration
OSMA	Office of Safety and Mission Assurance

PAWS	KSC Paging and Area Warning System
PDE	Program Declared Emergency
PM	Preventive Maintenance
POC	Point-of-Contact
PPE	Personal Protective Equipment
PRD	Pressure Relief Device
psig	Pounds Per Square Inch Gage
PSM	Pressure Systems Manager
PVS	Pressure Vessels and Pressurized Systems

RF	Radio Frequency
RPT	Relocatable Power Tap

S&A	Safe and Arm
S&MA	Safety and Mission Assurance
S/N	Serial Number
SCR	Simple Certification Report
SLOAA	Suspended Load Operation Analysis/Approval
SPD	Surge Protection Devices
SSFPP	Site Specific Fall Protection Plan
SSR	Safety Statistics Record
STD	Standard
SW	Space Wing
SWI	Space Wing Instruction

TA	Technical Authority
TD	Test Director
TDC	Technical Documentation Center

UL	Underwriters Laboratories

VAFB	Vandenberg Air Force Base
VE	Visual Examination
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1.  Federal Agencies are mandated to provide a safe workplace for their employees in accordance with the Occupational Safety and Health Act, 1970, per Executive Order 12196, “Occupational Safety and Health Programs for Federal Employees,” dated February 26, 1980, and with 29 CFR 1960 “Basic Program Elements for Federal Employee Occupational Safety and Health Programs and Related Matters.”

2.  The requirements for the development, management, and implementation of a KSC compliant Environmental Health Program are contained in KNPR 1840.19, KSC Industrial Hygiene Program.  Other applicable documents are KNPR 1820.4, KSC Respiratory Protection Program;  KNPR 1820.3, KSC Hearing Loss Prevention Program;  KNPR 1860.1, KSC Ionizing Radiation Protection Program;  KNPR 1860.2, KSC Nonionizing Radiation Protection Program;  and KNPD 1800.2, KSC Hazard Communication Program.

3.  While KSC does not require a specific risk matrix be used for risk assessments, the KSC Risk Management Scorecard may be used as a reference tool.


[bookmark: _APPENDIX_D:_][bookmark: _Toc324173666]APPENDIX D:  LIST OF TYPICAL HAZARDS/CONTROLS

The following list contains Hazards/Controls that the review division will consider in their reviews of hazard assessments.

1.	Evaluate grounding and bonding using appropriate NFPA. (KSC-UG-8715.3, KSC Safety User’s Guide, Chapter 16)
2.	Three-phase Power Verification (KSC-UG-8715.3, KSC Safety User’s Guide, Section 16.4)
3.	Adverse Weather Restrictions
4.	Potential for the equipment (photographic equipment) to produce an arc or spark and the ability for components to remain securely installed within or on the camera or in remotely located equipment
5.	Oxygen Deficient Environments
6.	Handling of Flammable/Combustible Liquids Near Flight Hardware
7.	Video Coverage of hazardous operations to improve visibility and enhance safety during emergency operations and post-operation recovery.
8.	Recorded voice communication and video coverage to assist in mishap investigation if a mishap occurs.
9.	Facility Specific Requirement
10.	Battery Handling (KSC-UG-8715.3, KSC Safety User’s Guide, Section 5.6)
11.	Personnel accountability during emergency situations.
12.	Explosive Requirements involving Humidity Levels in Operational Areas (KSC-UG-8715.3, KSC Safety User’s Guide, Section 9.2)
13.	Explosive Propellant Requirements (KSC-UG-8715.3, KSC Safety User’s Guide, Section 9.3)
14.	Launch and Landing Requirements (KSC-UG-8715.3, KSC Safety User’s Guide, Chapter 18 contain the requirements used for the Shuttle Program)
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