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1. PURPGOSE

To establish guidance for the Marshall Space Flight Center (MSFC)
Oper ati onal Readi ness Program

2. APPLICABILITY

These safety requirenments and instructions apply to al
facilities, equipnent, operations, and processes controlled by
VBFC.

3. APPLI CABLE DOCUNMENTS

3.1 29 CFR 1910.119, "Process Safety Managenent of Highly
Hazar dous Chem cal s"

3.2 WMPD 1150.1, Charter MC-12, “Safety, Health, and
Environnental Central (SHE) Committee”

3.3 WMPD 1150.1, Charter MC-04, “Institutional Review Board (I RB)
for Human Research Tests”

3.4 MPG 8715.1, "Marshall Safety, Health, and Environnental
(SHE) Progrant

3.5 MW 3410.1, “Personnel Certification Prograni

3.6 MW 8715.15, “MSFC Safety Assessnent Progrant

3.7 NPD 7100.8, "Protection of Hunan Research Subjects"”
3.8 NPG 1441.1, "NASA Records Retention Schedul es"

4 REFERENCES

4.1 MN 8715.6, “Hazardous Operations”

4.2 NASA-STD-8719.7, "Facility System Safety CGui debook”

4.3 NPG 8715.1, "NASA Safety and Heal th Handbook Occupati onal
Saf ety and Heal th Prograns”

4.4 NPG 8715.3, "NASA Safety Manual "
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5. DEFI NI TI ONS

5.1 Baseline Assessnent. The initial safety assessnent
performed of the work area including the facilities, equipnent
and/ or jobs/tasks/operations/processes to identify all potential
hazar ds.

5.2 Facility Risk Indicator (FRI). An indicator used to help
determ ne the | evel of systemsafety effort required to neet NASA
safety requirenents. Reference NASA-STD-8719.7 for nore

I nformati on.

5.2.1 FRI 1 (HGH RISK). There is a high probability that the
hazards can cause loss of life. Hazards may result in | oss of
life, permanent disability, or serious occupational illnesses to
one or nore persons, three or nore lost-time injuries, |oss of
facility operational capability for one nonth or greater, or
damage to equi prent or property in excess of $500, 000.

5.2.2 FRI 2 (MEDOUM R SK). There is a medium probability that
t he hazards can cause loss of life. Hazards may result in

per manent disability to one or nore persons, hospitalization
(associated with illness or injury) of three or nore persons, up
to two lost-time injuries, loss of facility operational
capability from2 to 4 weeks, or damage to equi pnent or property
from $250, 000 to $500, 000.

5.2.3 FRI 3 (LOWRISK). There is a |low probability that the
hazards can cause loss of life. Hazards may result in
hospitalization to one or two persons, occupational injury or

i1l ness resulting in a |lost workday or restricted duty case, |oss
of facility operational capability from1l day to 2 weeks, or
damage to equi pnent or property from $25,000 to $250, 000.

5.2.4 FR 4 (ACCEPTABLE RISK). Loss of life as a result of the
hazards is unlikely. Hazards may result in no | ost workday
injuries or no restricted duty cases, loss of facility
operational capability of less than 1 day, or damage to equi pnent
or property |less than $25, 000.

5.3 Hazard. A potential condition that can result in or
contribute to a mshap (injury, illness, death, or danmamge to
systens, equi pnent, or facilities).

5.4 Hazardous Operation. Any operation involving material or
equi pnent that has a high potential to result in loss of life,
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serious injury to personnel, or danage to systens, equipnent, or
facilities.

Exanpl es are operations that involve explosives, propellants,

hi gh pressure, oxidizers, corrosives, high elevations, cryogens,
hosti |l e atnosphere, flammables, high electrical energy,

radi ati on, noise, hyperbaric or hypobaric environnent, toxic
material, and critical hardware.

5.5 Institutional Review Board (IRB) for Human Research Tests.
An IRB is established to review human research activities with
the primary responsibility for the safety of human research
subj ects (reference NPD 7100.8, “Protection of Hunman Research
Subj ects”).

Menber shi p:  Menbership is in accordance with MPD 1150.1, Charter
MC-04, “Institutional Review Board (IRB) for Human Research
Tests.”

5.6 Inventory of Hazardous Operations (IHOPS). A listing of al
i dentified hazardous operations on property controlled by MSFC.

5.7 Operational Readi ness Inspection Conmttee (ORIC). An ORIC
I's established to review new or significantly altered equi pment,
facilities, or test activities/operations where there is a
significant degree of risk of accident or m soperation which

m ght cause personal injury or death, or where there is a high
risk of serious damage to equi pnent, test articles, buildings, or
adjoining areas. An ORIC may al so be established to review high
visibility or value projects, facilities, or operations.

Menbership: The ORIC wll consist of a chairperson, a recorder,
and a m nimum of three other nenbers to assess all functional
areas of the operation. Chairpersons and nenbers of the ORIC are
selected, to the extent possible, from organizations/departnents
W thout a vested interest in the activity for which the reviewis
bei ng conducted. Menbers are qualified to provide conpetent
review by technical experience in areas related to the subject of
the ORI. ORIC conposition will normally include individuals from
the responsi bl e program project office, Facilities Engineering
Departnment, appropriate department or directorate, user,
operating or staff representative, and a Safety and M ssion
Assurance (S&VA) representative who will serve as a consultant to
the ORIC to ensure a conplete and thorough revi ew

5.8 Safety, Health, and Environnental Central (SHE) Committ ee.
The SHE is established to devel op safety, health, and
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environnmental policy and to ensure that |ine organi zations
I mpl ement the policy. The SHE will review and eval uate the
adequacy of the ORIC efforts.

Menber shi p:  Menbership is in accordance with MPD 1150.1, Charter
MC-12, “MSFC Safety, Health, and Environnmental (SHE) Central
Conmittee.”

5.9 Safety Review Team (SRT). An SRT is established to review
and inspect equipnent, facilities, or test activities/operations
of a | ess hazardous nature, to review and inspect facility
additions or nodifications that result in a change in existing
hazard | evels, or to ensure that all hazards are identified and
either elimnated, controlled, or the risk has been accepted.

Menbership: Sanme as for the ORI C.

5.10 Test/OQperational Readi ness Review (TRRRORR). A
preoperational review of all risks associated with a specific
hazardous test/operation to ensure test/operational objectives
are nmet without property danage or personnel injury and to
determ ne test/operational systemand test article readiness. A
TRR/ ORR does not take the place of an ORI/ SRT but is used in
conjunction wth these reviews, if they are required.

Menber shi p: The TRR/ ORR general ly consists of representatives
fromthe appropriate responsi bl e organi zati on’s nmanagenent
structure, S&VA, test requester, test/operation
conductor/ engi neer, and functional offices as appropriate.

6. | NSTRUCTI ONS

6.1 Identification of facilities, equipnent, and hazardous
operational tests that require an ORI, SRT, and/or TRR/ ORR.

6.1.1 Supervisors shall ensure a baseline assessnent for each
facility, equipnent, or operation/process under their control or
jurisdiction is perfornmed and determ ne an FRI (reference
section, 5 definitions).

6.1.1.1 MW 8715.15, “MSFC Safety Assessnent Program” descri bes
t he basel i ne assessnent process and how the FRI classification is
used to help the supervisor determine the | evel of systemsafety
effort required to neet NASA safety requirenents.

6.1.2 The decision to conduct or not to conduct an
ORI/ SRT/ TRRFORR i s based on the FRI classification and/or the
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recommendati on of the responsible program project office or the
di rect or at e/ depart ment nmanagenent. S&VA may al so reconmmend an
ORI / SRT/ TRR/ ORR based on the overall degree of potential risk to
enpl oyees and equi pnent.

6.1.3 An ORI is required for all new or nodified equi pnent,
facilities, operations/processes, or test activities with an FRI
1 (H gh Risk).

6.1.4 An SRT is required for all new or nodified equi pnent,
facilities, operations/processes, or test activities with an FRI
2 (Medi um Ri sk).

6.1.4.1 An SRT is required for equipnent, facilities,
operati ons/ processes, or test activities with an FRI 3 (Low Ri sk)
I f determ ned necessary by the appropriate program project
office, directorate or departnent nanager, or S&VA

6.1.5 TRR'ORR are nornally perfornmed for all hazardous
operations/ processes and test activities with an FRI 1 or 2.

6.1.6 The responsible prograni project managers and/ or departnent
managers shall coordinate ORI/ SRT/ TRRIORR activities, required by
M 8715. 15, with S&VA

6.1.7 The responsible prograni project managers and/ or departnent
managers provide a review plan to the ORIC or SRT that identifies
the requirenents the facility or operation nust neet,
docunentation that will satisfy the general requirenments of this
instruction, and a schedule for submttal of the docunentation

6.2 Establishing the ORIC

6.2.1 The director of the responsible directorate/office
sel ects an ORI Chairperson.

6.2.2 The ORI Chairperson and the director of the responsible
directorate/office establish functional nenbership and
consultants. Wen any of these individuals have a vested
interest in the facility or operation under review, rationale is
provi ded for their selection.

NOTE: A recorder will be provided by the organi zation
responsi ble for the facility/equi pment/operation or process under
review. S&VA provides a safety representative to serve as a
consultant to the ORI C
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6.2.3 The ORI Chairperson prepares a nanagenent announcenent for
the director of the responsible directorate/office approval,

whi ch establishes the ORIC and identifies the functional

menber ship of the ORI C acconpani ed by rationale for, and
recommendati on of, any chairperson or nenbers with a vested
Interest in the facility or operation under review.

6.3 ORIC Review Activities

The primary function of the ORICis to ensure that all hazards
are identified and either elimnated, controlled, or acceptance
of risk is recommended, and to ensure safe operations relative to
personnel and property. This will include review ng data or
performng tasks in the foll ow ng areas:

6.3.1 Design Data

6.3.1.1 Interfaces - ensure conpatibility of test article to
test facility/equipnent (physical, functional, materials).

6.3.1.2 Materials - ensure conpatibility of nediumto system
systemto system

6.3.1.3 Hazards - review facility and systemdesigns to identify
hazards and ensure elimnation or control of hazards. This

I ncludes identification and review of systens and devices for
war ni ng and control, such as fire detection and suppression
systens, |eak detection systens, air contam nation nonitors,

bl ast and shock protection, and |lightning protection systens.

6.3.1.4 Safety Factors - ensure appropriate safety factors exist
for all structural systens (e.g., fluid piping systens, pressure
vessel s, and thrust structures).

6.3.1.5 Facility Hazard Anal ysis and Failure Mddes and Effects
Anal ysis (FMEA) - review planned/acconplished facility hazard
anal yses and FMEAs for adequacy and identify additional
reliability or safety analyses if deenmed necessary. Ensure
proper retention rationale and controls are inplenented for al
failure nodes and hazards.

6.3.1.6 Process Hazard Anal ysis — review process hazard anal yses
for highly hazardous chem cals as defined in OSHA 29 CFR

1910. 119, “Process Safety Managenent of Hi ghly Hazardous
Chem cal s,” for adequacy. Ensure proper retention rationale and
controls are inplenmented for all hazards.
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6.3.1.7 Specifications - ensure proper application of
controlling specifications and standards for all critical systens
and operations (e.g., welding, cleaning, hazardous and toxic
materials, etc.).

6.3.1.8 Performance - ensure the facility affords the ability to
control and nonitor the test or operation in a safe node.

6.3.1.9 Support Services - ensure that support services, such as
el ectrical power, are adequate for safe conduct of the planned
tests or operations.

6.3.2 Construction and Installation

6.3.2.1 Configuration - ascertain that all new or nodified
facilities conformto approved design docunentati on and

devi ations are properly docunented and di spositioned. Ascertain
that the configuration of the facility is established and
adequate configuration controls will be naintained.

6.3.2.2 Quality Control/Inspection - review quality controls and
I nspections that were exercised during the procurenent,

recei ving, in-process inspection of the construction,

i nstallation, and checkout phases, including adequacy and

mai nt enance of inspection records, disposition of

nonconf or mances, | og books, etc.

6.3.2.3 Facility Inspection - as a mninmum conduct a facility
i nspection at 75 percent conpletion and at 100 percent conpletion
of new facility construction or existing facility nodifications.

6.3.2.4 Personnel Qualification - ascertain that fabrication and
assenbly personnel, such as welders, are qualified and, if
required by MAN' 3410.1, “Personnel Certification Program” are
certified.

6.3.3 Activation and Operation

6.3.3.1 Plans and Procedures - review all plans and procedures
for activation, checkout, and tests or operations. Plans shal

be reviewed to ensure that appropriate tests are planned that

wWill result in a high |evel of confidence in the integrity of the
facilities and systens prior to initiation of testing or

oper ati ons.

6.3.3.2 Personnel Qualifications and Training - evaluate the
adequacy of the experience and training of the operating
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personnel . Personnel perform ng operations which require MSFC
certification will be certified per MN 3410.1, *Personnel
Certification Program” |If additional training is required, the

ORIC w Il assist the director/ manager in establishing the
training requirements and retain conpletion of training as a
constraint to activation as appropriate.

6.3.3.3 Change Control - ensure that a systemexists to control
changes to the facility, G ound Support Equi pnent (GSE)

techni cal systens, and procedures so the safety of personnel and
operations will not be conprom sed.

6.3.3.4 Work Control - review the adequacy of procedures for
controlling all work on the facility, GSE, and test article.
Shift change procedures shall al so be revi ewed.

6.3.3.5 Safety and Health - ensure conpliance with NASA, OSHA,
and applicable Federal, State, and |ocal regul ations pertaining
to safety and heal th.

6.3.4 Oher areas, tasks, data, etc., as deened necessary by the
ORI C.

6.4 ORI C Reporting Requirenents
6.4.1 Discrepancies and Recommendati ons

6.4.1.1 The ORI C notes discrepancies and recommendations in
witing. The recorder assigns a control nunber to each

di screpancy/ recommendation for future di sposition.
Recommendati ons are deliberated in a neeting of the ful

comm ttee.

6.4.1.2 The ORIC reviews proposed recommendati ons with
appropri ate operational personnel to ensure that recomendati ons
are understood and that the ORI C has not acted on the basis of

i naccurate or inconplete information. The ORI C establishes tine
or event deadlines associated with each recommendati on or

di screpancy.

6.4.2 Final Witten Report

6.4.2.1 The ORIC prepares a report. The responsible
organi zati on maintains the report for the life of the
facility/operation per NPG 1441. 1.

6.4.2.2 The report is prepared in tw parts as foll ows:
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a. Part | - Executive Sunmmary. |Includes a copy of the

managenent announcemnent establishing the ORIC, a brief summry of
the activities (nunber of neetings, identification of the nunber
of action itens and status by ORIC), residual risks, conclusions,
recommendat i ons, and signature page for the ORI C nenbers.
Distribution includes the director of the responsible
directorate/office, SHE (appropriate subcomm ttee nenbers),
Director, S&VA Ofice, IRB (if required), ORI C nenbers, and

af fected program managers and directorate nmanagers.

b. Part Il - Supporting Data and Information. |ncludes m nutes
of neetings, presentation charts, directly rel ated
correspondence, and other information judged to be appropriate to
support any future investigation or review.

6.5 ORI Cosing Reviews and Presentations

6.5.1 S&VA reviews ORIC final reports for conpl eteness and
forwards to the responsi bl e organizati on.

6.5.2 The director of the responsible directorate/office and
IRB, if required, perforns status reviews and eval uates the
activities of ORIC as they are assigned, and provides
recommendati ons for additional activities as determ ned
necessary.

6.5.3 The director of the responsible directorate/office IRB, if
required, specifies the degree of approval authority granted to
the ORIC for activation m | estone events.

6.5.4 The SHE subconmittee or IRB, if required, conducts a final
review to eval uate and ensure adequacy of the total ORIC effort.

6.5.5 The SHE subconmittee or IRB, if required, reports the
readi ness of the facility/operation to the Center Director and
provi des the data required to support restrictions and
limtations to be inposed.

6.6 Establishing the SRT

6.6.1 Progran project managers or the appropriate

di rect or at e/ depart ment nanagers appoint SRTs in coordination with
the responsible directorate/office director.

6.6.2 Responsible progranl project nmanagers or the appropriate

di rect or at e/ depart ment nanagers prepare an announcenent
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(menorandum for SRTs, as required. The nmenorandum specifies
team nmenbers of the SRT, scope of the review, approval authority
granted to the SRT, and the SRT reports required to be presented
at the conpletion of the eval uation.

6.7 SRT Review Activities

The primary function of the SRT is to ensure that all hazards are
identified and either elimnated, controlled, or acceptance of
risk is recommended, and to ensure safe operations relative to
personnel and property. This will include review ng data or
performng tasks in the foll ow ng areas:

6.7.1 Performa safety review wthin the requirenents
established in the announcenent issued by the affected manager.

6.7.2 Uilize the functions identified for the ORIC as
guidelines for performng a review and evaluation. The formality
and depth of the review should be consistent with the concern for
the probability of a mshap and the possi bl e seriousness of the

m shap.

6.8 SRT Reporting Requirenents

6.8.1 The SRT prepares reports required by the announcenent,
lists all discrepancies and recomendati ons noted by the SRT

6.8.2 The SRT presents to appropriate managenent, including the
af fected program project and/or affected directorate/departnent
manager and an S&VA O fice representative, the results of the
safety review and obtains the approval of the affected
program proj ect and/or directorate/departnment nmanager and the
S&VA O fice, to proceed with the operation.

6.9 Post ORIC/SRT Activities

6.9.1 Responsibl e managenent ensures that appropriate anal yses
are acconplished when facility, procedure, and equi pnent
nodi ficati ons are nade.

6.9.2 Changes or nodifications that may create new hazards are
to be reported to the S&VA O fi ce.

6.9.3 As required, the responsible organi zati on nmanagenent re-
establishes the ORIC/ SRT or prepares a new announcenent.

Ideal ly, for new facilities being constructed in pre-announced
phases over several years, ORI C/ SRT nenbership should remain the
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same. Maj or changes or nodifications to the sanme facility that
create new hazards may require a new announcenent.

6.9.4 Responsi bl e managenent ensures that the | HOPS data base
has been updated to reflect that an ORI/ SRT has been perforned.

6.10 TRR or ORR Activities

6.10.1 A TRRIORR is required for hazardous operations with an
FRI 1 or 2.

6.10.2 A TRR/'ORR would not be required for routine hazardous
facility operations such as filling a cryogenic tank. Operations
that involve a test article but are not hazardous to it (e.g.,
G\2 | eak checks) may be performed prior to the TRRRORR with the
agreenent of the test requester, the responsible engineer, and
the safety/quality representative.

6.10.3 A single TRRF.ORR can cover nmany operations in a series.
However, any operation that is distinctly different (e.g., higher
risk level) than others in the series will require a Delta-
TRRAORR If an operation will be conducted nuch later than
others in the series, it mght require a Delta- TRR ORR

6.10.4 The responsi bl e manager of the departnment performng the
operation shall determ ne the |evel of the TRR ORR

6.11 Establishing the TRR ORR

6.11.1 Managers of the responsible departnent appoint TRR ORR
menbers in coordination with the director of the responsible
directorate/office and prepares an announcenent that specifies
TRR/ ORR t eam nenbers, scope of the TRR/ ORR, approval authority
granted to the TRRORR, and the TRRIORR reports required to be
presented at the conpletion of the eval uation.

6.11.2 After the TRRRORR | evel has been determ ned, the
responsi bl e manager shall choose the Chair and general team
menbers.

6.11.3 A representative fromthe MSFC S&VA O fice will be a
general team nenber.

6.11.4 |If an ORIC/ SRT has any actions to be addressed by the
TRR/ORR, the Chair (or a nmenber) of the ORIC/ SRT is reconmended
to be a general team nenber.
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6.11.5 When deened necessary, representatives from ot her MSFC
organi zations (e.g., Center Operations Directorate or Engineering
Directorate) and non- MSFC organi zati ons can serve as general

conmm ttee nenbers.

6.12 TRR/ORR Review Activities

6.12.1 Review the operational requirenments and determ ne the
ability of the facility to neet requirenents. Ascertain that
adequat e configuration control has been inplenented. Review test
team staffing plans and training/certification.

6.12.2 Review the safety assessnent and eval uate the
effectiveness of steps taken to mtigate hazards. Summarize the
risks in three separate categories and judge the acceptability of
incurring these risks to acconplish objectives:

(1) Risk of mpjor damage to the facility.
(2) Risk of danage to the test article.
(3) Risk to personnel.

6.12.3 Determ ne the adequacy of safety procedures and shutdown
nodes. Reviewthe list of all procedures needed to performthe
test operation. Review test procedures to the extent necessary.
Revi ew any open action itens and assign action itens as needed.

6.12.4 Decide whether or not to conduct test operations.
6.13 Reporting Requirenents

The TRR/ ORR team prepares reports required by the announcenent,
lists all discrepancies and recomendati ons noted, and has the
report approved by the affected manager and the S&VA O fi ce.

6.14 Post TRRIORR Activities

6.14.1 Managers ensure that appropriate anal yses are
acconpl i shed when facility, procedure, and equi pnent
nodi fications are nmade prior to testing activities.

6.14.2 Changes or nodifications that nay create new hazards are
reported to the S&VA O fice for review and incorporation into the
saf ety assessnent as required.

6.14.3 Major changes or nodifications to the sanme facility,
procedure, or equipnment nmay require a new announcenent to re-
establish the TRR ORR
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6.14. 4 Responsi bl e manager s/ supervi sors ensure that the |HOPS
data base has been updated to reflect that an TRR/ ORR has been
performed. Reference MAN 8715. 15, paragraph 6.2, for |HOPS data-
entry instructions.

7. NOTES

None

8. SAFETY PRECAUTI ONS AND WARNI NG NOTES
None

9. RECORDS

9.1 Facility Hazard Analysis and FMEAs will be maintained by the
owner of the facility for the life of the facility, then
destroyed or maintained for historical purposes.

9.2 The final witten ORI/SRT/ TRR ORR report and supporting data
wi || be maintained by the responsible organization for the life
of the facility, equipnment, test, or operation/process plus 5
years, then maintained for historical purposes.

9.3 Record of any reconmended safety training for supervisors
and enpl oyees shall be forwarded to the Enpl oyee and

Organi zati onal Devel opment Department. This record shall be
mai ntai ned for the Iength of the enployee’ s enploynent, then
destroyed or maintained for historical purposes.

9.4 The IHOPS wll be maintained in accordance with MPG 8715. 1
“Marshal | Safety, Health, and Environnmental (SHE) Program”

10. PERSONNEL TRAI NI NG AND CERTI FI CATI ON

The | evel of expertise shall be commensurate with the nenbership
requi renents described in Section 5, Definitions.

10.1 Recommended safety training for supervisors and enpl oyees.

10.1.1 NSTC 050, “QOperational Readiness Inspection (ORl)
Criteria,” or equivalent course which focuses on delivering a
structure, system or process with maxi mum safety within the
operational requirenents.
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10.1.2 NSTC 001, “Facility System Safety,” or equival ent course
whi ch focuses on systemsafety and how it applies to facility
acqui sition, nodification, and operations.

10.1.3 NSTC 002, “System Safety Fundanental s,” or equival ent
course which focuses on system safety nmanagenent and hazard
anal ysi s of hardware and operati ons.

10.1.4 “System Safety Wirkshop,” or equival ent course which
teaches fundanental s of hazard recognition for hardware and
oper ati ons.

10.1.5 NSTC 048, “System Safety for Managers,” or equival ent
course which provides an overview of system safety.

10.1.6 NSTC 020, “Basic System Safety Practice,” or equival ent
course which focuses on nethods for finding hazards and assessi ng
their safety risk

10.1.7 NSTC 021, “Advanced System Safety Practice,” or

equi val ent course which focuses on the fundanmental s of safety
ri sk managenent concepts.

11. FLOW DI AGRAM
None
12. CANCELLATI ON

MAI 8715. 8 dated February 24, 2000

Oiginal Signed by
Si dney P. Saucier for

A. G Stephenson
Director
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