[image: image7.png]MAP PROJECT SAFETY PLAN

Prepared By:
Wﬁu/mﬂ S/15/90
Barb Quinn

Hernandez Engineering, Inc.
Goddard Space Flight Center

y 2 -9
Albert Powell

Hernandez Engineering, Inc
Goddard Space Flight Center

Reviewed By:

W_é Z{/’i Z-/5-00
M

ike Delmont
System Assurance Manager

Project Manager




MAP

SAFETY PLAN

15 February 2000

National Aeronautics and Space Administration

Goddard Space Flight Center

Greenbelt, Maryland 20771

[image: image1.png]




MAP SAFETY PLAN

TABLE OF CONTENTS













PAGE
1.0 INTRODUCTION








1

1.1
Purpose








1



1.2
Scope









1

1.3
Applicable Documents






1

2.0 POLICY









1

2.1 NASA Safety Policy







1

2.2 Goddard Safety Policy






1

2.3 MAP Safety Policy







2

2.4 Range Safety Policy







2

3.0 RESPONSIBILITY AND AUTHORITY





3

3.1 Three Level Safety Hierarchy






3

3.2
Specific Employee Safety Responsibility




3

4.0
Safety Program Review / Program Changes


4

4.1
Safety Program Reviews






4


4.2
Safety Program Changes






4

5.0
HAZARD ASSESSMENT







4

5.1
Hazards Severity Categories






5

5.2
Hazard Probability Categories





5

5.3
Hazard Risk Index







8

5.4
Hazard Reduction Precedence





10

5.5
Hazard Closure Criteria






13

5.6
System Safety Analysis






14

5.7
Missile System Pre-Launch Safety Package




14

6.0
SAFETY TRAINING







15

7.0
PHYSICAL SECURITY







15

7.1
Access policy









15

Revision Page

This log identifies those portions of this safety plan which have been revised since the original signed issue.

This is a MAP Project controlled document.  Changes require prior approval by the MAP Configuration Control Board.  Proposed changes shall be submitted to the MAP Configuration Control Board.

Revision
Date
CCB Auth.
CHANGE DESCRIPTION
Pages / Sections Affected


02-15-00

Initial Release
-





























































1.0
INTRODUCTION

1.1
Purpose
This Safety Plan defines the policy, procedures and guidelines for achieving safety and mission success on the Microwave Anisotropy Probe (MAP) Project. 

1.2
    Scope

This Safety Plan applies to all project phases, activities, and locations. It pertains to the entire flight system, ground system, and all GSE that interfaces with the flight system.

1.3
  Applicable Documents
           The following documents are applicable to the MAP safety project:

EWR 127-1, Eastern and Western Range Safety Requirements (Documentation shown in Figure        2-1.)

     NHB 1700.1 (V1-B), NASA Safety Policy and Requirements Document, June 1993.

     Mechanical Systems Center Safety Manual (Volumes 1 &2)

2.0
POLICY

2.1
NASA Safety Policy
NASA is pursuing a course of action known as the Agency Safety Initiative that specifies that we will be the Nation's leader in safety and occupational health and in the safety of the products and services we provide. The expectation is that we will have zero (0) mishaps in the NASA workplace.

The NASA Safety Hierarchy states that we ensure safety and health to the public, astronauts and pilots, employees, and high value equipment and property.

We will achieve safety goals through the Core Process Requirements of: Management Commitment and Employee Involvement; System & Worksite Hazard Analysis; Hazard Prevention and Control; and, Safety & Health Training
MAP activities shall be conducted in accordance with the Agency Safety Initiative.
2.2 
GSFC safety policy
As of 01-14-99, there is no GSFC center safety policy. A GSFC safety policy is currently being written. 

2.3 
MAP Safety Policy

MAP Project Management is committed to Agency and Center safety policy.  

2.4
Range Safety Policy   

EWR 127-1 defines the design and operational safety requirements applicable to the entire launch vehicle including the MAP spacecraft.  The range safety responsibilities include pre-launch operations and the spacecraft ascent phase up to MAP orbit insertion.  The Range Safety Office reviews MAP data submittals and provides recommendations to the Range Commander regarding the risk associated with the spacecraft during processing and launch at the Western Range.  EWR 127-1 documentation requirements are shown in Figure 2-3.  Unshaded areas of this chart show the mandatory documentation required for this project.  Shaded areas show documentation that may be requested by the range if required.

The MAP Project has found that many of the range safety requirements are applicable to activities at Goddard.  Therefore, the Project Manager has directed the team, wherever applicable, to employ the same methodology and controls to the I&T work at Goddard as planned for the launch site and documented in the MAP MSPSP.
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Figure 2-3:  EWR 127-1 Documentation Requirements

3.0
RESPONSIBILITY AND AUTHORITY

3.1
Three Level Safety Hierarchy

MAP has implemented a "three level" safety and mission success hierarchy of responsibility and authority:  

Level 1 - The entire MAP team.  The primary responsibility for safety and mission success is with every individual member of the MAP team.  Personal responsibility and initiative is required.  All team members, civil servants and contractors alike, are individually and collectively responsible for the identification, elimination and control of all hazards associated with people, the mission system and GSE, the facilities and the environment.   MAP team members have the responsibility to perform their tasks with safety as a primary consideration to assure mission success. All members are responsible for their own safety as well as the safety of their co-workers.  All individuals associated with the MAP project shall report and/or correct unsafe conditions to assure the highest practical level of safety compliance.  

Level 2 - A dedicated "safety net" of experienced MAP safety and quality assurance professionals.  These professionals are available to assist in resolution of safety issues.

Level 3 - The Project Management Team.  A strong management commitment, and periodic safety reviews assure timely resolution of safety issues. 

All employees are delegated the responsibility and authority to ensure the safety and quality of individual activities and that all activities build upon one another and ultimately lead to success of the mission. All employees are directly responsible for ensuring that all project activities adhere to the guidelines in this plan.

The MAP team includes an integral “safety net” of experienced system engineering, safety and quality assurance professionals. These experts provide the "second level" of the safety hierarchy.  The safety specialists are charged with supporting their colleagues in the execution of daily project activities.  They continuously monitor for hazards;  proactively advise the leadership team and assist with identification of methods to eliminate or control hazards; document the status of efforts to eliminate and control hazards; and, report the status of their activities periodically to the Project Management Team.

The "third level" of the safety hierarchy is the MAP Project Management Team.  This team consists of the Project Manager, Mission Systems Manager, System Assurance Manager, Business Manager and I&T Managers.  This is the senior management team, which sets the standards and is ultimately responsible for safety and mission success on MAP.

Roles and responsibilities are documented by position in the roles and responsibilities section of the project plan (Confirmation Review Presentation).  The subsequent sections of this document provide further elaboration relative to safety.

3.2

Specific Employee Safety Responsibilities

Specific employee responsibilities are to:

(a)
Ensure that all operations are performed in accordance with the MAP Safety and Plan and to implement all aspects of Agency, Center and Range Safety Policy into their duties,

(b)
Ensure all hazards identified during the conduct of their work are eliminated, controlled, or reported for immediate attention.

(c)
Immediately request that an operation be stopped if that operation is thought to be unsafe.

(d) 
Follow all applicable safety and health laws, regulations, permits, policies, plans and procedures.

(e)
Communicate suggestions for improvements in MAP activities.

(f)
Report all known or suspected safety and health threats (spills, problems, regulatory violations, etc).

4.0
SAFETY REVIEWS / PROGRAM CHANGES

4.1
Safety Reviews

The MAP Safety Plan will be reviewed periodically to assure the plan meets program requirements.  These reviews will provide assurance that these safety program guidelines adequately accommodate the hazard identification and resolution process for the MAP project and operations. 

4.2
Program Changes

Proposed changes to the design and operational procedures will be evaluated by the Safety Engineer and the Mission System Manager for safety program impact.  The Safety Engineers will support the Mission System Manager as required. Concerns or non-conformances shall be reported to the responsible engineer and the System Assurance Manager.  The System Assurance Manager has the authority to require changes to ensure safety objectives are met.

5.0    
 HAZARD ASSESSMENT PROCESS
The hazard resolution method for the MAP mission consists of the series of analytic steps depicted in Figure 5-1 and summarized below.

·
Define the physical and functional characteristics of the proposed spacecraft by employing the information available (design documents, operating procedures, etc.), and relating the interaction between people, procedures, equipment, and the environment.

·
Identify hazards related to all aspects of the MAP project and determine their causes.

·
Assess the hazards to determine severity and probability, and to recommend means for their elimination or control.

·
Implement corrective measures to eliminate or control the hazard, or accept the hazard.

·
Conduct follow-up analyses to determine the effectiveness of preventive measures, address new or unexpected hazards, and issue additional recommendations if necessary.

5.1 
Hazard Severity Categories
NHB 1700.1 (V1-B) NASA Safety Policy and Requirements Document, June 1993, defines four categories of hazard severity:  Class I, Catastrophic; Class II, Critical; Class III, Marginal; and Class IV, Negligible.  Figure 5-2 depicts these categories and provides a general description of the characteristics that define the worst-case potential injury or system damage if the identified hazard were to result in an accident.

5.2 
Hazard Probability Categories
NHB 1700.1 (V1-B) includes guidelines showing how to determine a qualitative ranking of hazard probability.  Failure rate data, if available, may be used to help make a decision regarding probability ranking.  A probability ranking is used to determine risks and to determine the potential hazards which must be addressed.  Figure 5-3 depicts the hazard probability classes typically used, and describes the characteristics of each level.

DEFINE THE SYSTEM

Define the physical and functional characteristics and understand and evaluate the people, procedures, facilities, equipment, and  environment
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Figure 5-1

Hazard Resolution Process
Hazard Severity


CATEGORY
HAZARD CATEGORY
POTENTIAL CONSEQUENCES



I
CATASTROPHIC
Death, system loss, or severe environmental damage



II
CRITICAL
Severe injury, severe occupational illness, major system or environmental damage



III
MARGINAL
Minor injury, minor occupational illness, or minor system or environmental damage



IV
NEGLIGIBLE
Less than minor injury, occupational illness, or less than minor system or environmental damage.





NHB 1700.1 (V1-B)


Figure 5-2
Hazard Severity Categories

Hazard Probability Levels


LEVEL
FREQUENCY OF OCCURRENCE
DEFINITION



A
Frequent
Likely to occur frequently.



B
Probable
Will occur several times in the life of an item.



C
Occasional
Likely to occur some time in the life of an item.



D
Remote
Unlikely, but possible to occur in the life of an item.



E
Improbable
So unlikely, it can be assumed occurrence may not be experienced.
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Hazard Probability Categories

Figure 5-3
5.3
Hazard Risk Index

The Hazard Risk Index (HRI) is a number derived by considering both the severity and the probability of a hazard, shown in Figure 5-4.  The HRI presents hazard analysis data in a format which helps the managing activity make decisions regarding whether hazards should be eliminated, controlled, or accepted.  As an example, a hazard such as a slip or fall could be assigned a severity level of III (Marginal), with a probability of A (Frequent), if the probability of slip or fall was high due to wet,  slippery floors, or similarly hazardous conditions.  An explosion could be ranked I (Catastrophic), with a probability of E (Improbable).  Looking at Figure 5-4, the slip or fall would have a HRI of 1 (Unacceptable), while the explosion would have a HRI of 3 (Acceptable with review by management).  This process provides the basis for logical management decision making by considering both the severity and probability of hazard.  It should be noted that, for valid risk assessment, the potential severity of a hazard may not be decreased unless physical changes are made to completely eliminate the hazards.  The probability can be greatly reduced by design, modifications, or by incorporating safety devices, warning devices, or special procedures thereby reducing the HRI.
Hazard Assessment Matrix


Frequency of Occurrence
Hazard Categories




I

Catastrophic
II

Critical
III

Marginal
IV

Negligible



(A) Frequent
1A
2A
3A
4A



(B) Probable
1B
2B
3B
4B



(C) Occasional
1C
2C
3C
4C



(D) Remote
1D
2D
3D
4D



(E) Improbable
1E
2E
3E
4E
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Hazard Risk Index

HRI
Suggested Criteria






1A,1B, 1C, 2A, 2B, 3A

1
Unacceptable






1D,2C, 2D, 3B, 3C 

2
Undesirable (Management Decision 




Required)






1E, 2E, 3D, 3E, 4A, 4B

3
Acceptable with review by 




Management






4C, 4D, 4E

4
Acceptable without review






Figure 5-4

Hazard Risk Index Matrix

5.4 
Hazard Reduction Precedence
Risk management is a decision-making process consisting of evaluation and control of the severity and probability of a potentially hazardous event.  By assigning an HRI, a determination can be made as to whether hazards should be eliminated, controlled, or accepted.  The process shown in Figure 5-5 helps to determine the extent and nature of preventive controls that can be applied to decrease the risk to an acceptable level within the constraints of time, cost, and system effectiveness.  Resolution strategies in descending order of precedence are listed below.
·
Design to Eliminate Hazards  This strategy generally applies to any change to equipment.  The hazard source or the hazardous operation shall be eliminated by design without degrading the performance of the system.

·
Design to Control Hazards  In cases where hazards are inherent and cannot be eliminated completely, they will be controlled through design if possible.  The major safety goal during the design process is to include safety features that are fail-safe or have capabilities to handle contingencies through redundancy of critical elements.  Complex features that could increase the likelihood of hazard occurrence will be avoided wherever feasible.  System safety analysis should identify hazard control, damage control, containment, and isolation procedures.

·
Provide Safety Devices  Hazards which cannot be eliminated through design will be controlled through the use of appropriate safety features or devices if possible.  Safety devices (e.g. a pressure relief valve) that are part of the system, subsystem, or equipment, and are an integral part of emergency operations can result in the hazard being reduced to an acceptable risk level.

·
Provide Warning Devices  Where it is not possible to preclude the existence or occurrence of an identified hazard, visual or audible warning devices (e.g. a fire alarm bell) should be employed for the timely detection of conditions that precede the actual occurrence of the hazard.  Warning signals and their application should be designed to minimize false alarms that could lead to secondary hazardous conditions.

·
Provide Special Procedures or Training  Where a hazard cannot be eliminated or  controlled using one of the aforementioned methods, special malfunction or emergency procedures should be developed and formally implemented.  These special operational procedures should be standardized and used in test, operational, and maintenance activities.  For example, the user could be required to wear protective clothing or gear (e.g. face shields, gauntlets, etc.).

·
Hazard Acceptance or System Disposal  Where hazards cannot be reduced by any means, a decision process must be established to document the rationale for either accepting the hazard or for disposing of the system.


Figure 5-5

Hazard Reduction Precedence
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Figure 5-6

5.5 
Hazard Closure Criteria

Closure of a hazard will require the approval of the MAP Project Manager and the respective range authorities to indicate concurrence with the hazard closure.  The signature approval will signify that appropriate measures to reduce the risk to an acceptable level have been employed or that management accepts the risk.  

Reduction of risk to an acceptable level will require verification that the necessary safety design and hazard control requirements have been implemented.  Verification methods will include system safety review of specifications, drawings, and procedures; review of flight qualification and manufacturing acceptance test results; and inspections.  Hazard reports will be used to document and provide traceability of implementation.

5.5.1
Data Sheet Description
The Hazard Analysis data sheet format is shown in Figure 5-6.  The following is an explanation of the various entries in the data sheet.


·
Heading   The heading on each Hazard Analysis data sheet identifies the particular analysis.  The "Project" for all data sheets will be "MAP."  The "Date" indicates the most recent version of each data sheet.  The "System-Subsystem" will indicate the functional area covered by the Hazard Analysis data sheet.


·
Control Number   The first column of the data sheet provides the "Control Number" for that particular hazard.  The control number is related to the System/Subsystem provided in the heading.


·
Hazard Description   The second column, "Hazard Description," identifies the energy source that generates the hazard.  This entry may also indicate the immediate cause for concern, such as a fire/explosion or toxic fumes buildup.


·
Causes   The third column, "Causes," describes those items that create or significantly contribute to the existence of the hazard.  This entry will usually include the major causes of the hazard, including items or conditions that increase the severity of the hazard. 

·
Effects   The fourth column, "Effects," describes the potential detrimental effects of the hazard, and analyzes the flow of energy between the source and the object that is to be protected.  The data provided in this entry are used in assigning a severity to the hazard.


·
S-P 1 The fifth column contains the Severity and Probability, "S-P 1," assigned to the hazard, based on Figures 5-2 and 5-3.


·
HRI-1 The sixth column translates the "S-P 1" into a Hazard Risk Index (HRI) of 1, 2, 3, or 4, as explained in Section 4 and Figure 5-4.  This first Hazard Risk Index (HRI-1) is assigned based on the assumption that no action has been taken to protect against the hazard.  The HRI is used to assist management in deciding the best course of action for resolving the hazard.


·
Recommendations The seventh column, "Recommendations," provides recommend-actions, including design revisions or safety measures, to eliminate or control the hazard.  The Hazard Resolution Process is presented in Section 4


·
S-P 2 and HRI-2   The eighth and ninth columns reflect the revised or residual Severity and Probability, "S-P 2," and Hazard Risk Index, "HRI-2," after the recommendation has been addressed and action has been taken to eliminate or control the hazard.  It should be noted that, for the S-P 2, the potential severity of the hazard cannot be decreased by design modifications or addition of safety measures.  However, the probability of hazard occurrence can be greatly reduced, and thus, the Hazard Risk Index can be decreased.


·
References   The tenth column, "References," cites the applicable EWR 127-1 requirements, that must be met.  This column will also include required documents, guidelines, and good industry practices upon which the recommendation was made (e.g. NSS, NHB, OSHA, etc.)


·
Status   The eleventh column, "Status," lists whether the hazard is "OPEN" or "CLOSED," and to which phase of the acquisition process the hazard applies.  The Status column also includes an explanation of how and/or why the hazard is open or closed.  The column also lists appropriate references and correspondence if applicable.  In order for a hazard to be closed, written documentation or verification is needed.

5.6

System Safety Analyses

A preliminary Hazard Analysis (PHA) for the MAP spacecraft will be conducted and continuously updated throughout the MAP Project life cycle.  The PHA may identify additional analysis such as Subsystem Hazard Analyses, System Hazard Analyses, Software Hazard Analyses, or Fault Trees that should be conducted to identify hazards. maintained for the MAP Project.  The results of these analyses will be presented in the Missile System Pre-launch Safety Package (MSPSP).

5.7
Missile System Pre-launch Safety Package

A MSPSP has been prepared, and is being continually updated to meet the requirements of EWR 127-1.  The MSPSP provides a detailed description of hazardous and safety critical ground support and flight hardware equipment, systems, and materials and their interfaces used in the launch of the MAP spacecraft.  The MAP MSPSP documents identified hazards;  indicates actions taken to eliminate or control hazards; and, provides rationale for risk acceptance.  The MSPSP also provides traceability to verify hazard controls have been implemented and will provide the necessary system-level descriptions and backup data to support compliance certification to MAP safety requirements.  Unresolved safety concerns, recommendations for action, and resolution of the identified problems are also be included in the MSPSP.

Preliminary MSPSP and Final MSPSP submissions will be prepared for the MAP Project.  The Preliminary MSPSP will primarily documents noncompliance with the EWR 127-1 and the results of the Preliminary Hazard Analysis (PHA).  The Final MSPSP includes an Operating Hazard Analysis; and results of analyses completed for MAP systems or sub-systems.  
Hazard Reports may be required as part of the MSPSP depending on hazard severity.  Hazard reports will be assigned a unique numbering code to permit closed loop tracking.  The hazard description, potential hazard, effects, and hazard control and verification requirements recorded on the hazard report form which becomes the basis of the closed loop tracking system. Conditional closure of the report will occur when the MAP Project Manager and Range Safety sign the report signifying their concurrence with the hazard control and verification methods.  Hazard reports and their status will be summarized in a hazard-tracking log. A MSPSP will be delivered as required by EWR 127-1, the Final MSPSP will be completed and submitted to KSC for review 45 days prior to arrival at CCAS

6.0 
SAFETY TRAINING 
Team members are required to successfully complete the following training tailored to the MAP Project.

The MAP tailored curriculum is developed in partnership with AETD and OFA and based on the Mechanical Systems Center Safety Manual.  The training shall address unique precautions required to protect MAP flight system and critical GSE.  The commitment of Project and Center Management shall be demonstrated at the initiation of the training.

The training is mandatory for all project personnel requiring unescorted key-card access to MAP integration and operations areas.  Successful completion is measured by a perfect score on a written test of key principles.  A safety engineer provides constructive one-on-one coaching for any wrong answers.  Training records are maintained by the Project Secretary.

7.0 
PHYSICAL SECURITY
The MAP project also adheres to all policies and procedures concerning security issues. These include: restricted access, bonded storage areas for critical hardware, computer and data security, etc.

Access to storage area shall be controlled by the System Assurance Manager.

7.1     Access Policy
The first tier of the NASA safety hierarchy provides for the safety of the public.  The MAP I&T and MITOC areas (and the floor areas B7/10/15/29 complex in general) are an industrial environment.  It is not a place for unofficial visitors or children.  We must also ensure the safety of our workforce and high-value mission system.

The following safety requirements apply to visitors to the MAP I&T and MITOC areas:

· A "visitor" is anyone without key card access to the MAP facility.  Key card access is approved following successful completion of safety training.

· "Official" visitors may include special support personnel required for a particular task, management officials, suppliers, customers, media or other professional colleagues.

· All official visitors who are not required to support a particular task, must be pre-approved by the I&T Managers.  If they are unavailable, check with the Project Manager or Deputy.

· Official visitors must be escorted at all times by the sponsoring individual who assumes responsibility for the visitor's compliance with the safety requirements.

· Friends, family members and other "non-official" visitors are permitted only on special occasions that will be widely announced.  We hope to have 1 or more special visitor days later in the project where family and friends may view the observatory under controlled conditions.
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