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I mission Success Starts With Safety

Introduction

+ Welcome!
+ Points of Contact:

- Cal Staubus, NASA KSC - Tel:
(321) 867-8757;
calvert.a. gov

- Shawn Donovan, SRS
Toehnologln - Tel: (321) 867-

sh:nm t.donovan@nasa.gov

“ Background

+ NASA STD-8719.8, “ELV Payload
Safety Review Process Standard

- Applies to Orbital and Deep
Space ELV Missions (unmanned)

- Focus on of processing at
launch site, including p:
ng facilities at or near

Eunc h site
- Designed for missi ving
mnnmusorg:k‘mm and
various vehicle/launch site

combinations

A B Mission Success Starts With Safety

Cloud-Aerosol LIDAR and Infrared Pathfinder Satellite Observation
(CALIPSO) Spacecraft

Highlighted weaknesses in current
payload safety review process
« Launched from VAFB SLC2, April 2006

+ Co-manifested with CLOUDSAT - Led by
Goddard

* NASA provided CALIPSO — France provide

Industries and provided by c..‘.&‘.“"""‘ spi’!u..
the National d'Etudes
m)umm z
- Joint Mission Agreement - nﬂmwm
« P flown fully in 2001 on the Jason-1 - led by JPL
+ Goddard SMA and Engineering raised concerns with Proteus:
- Fault for leakage of hy safety, battery safety, others
« Resolution via Formal Variance Process:
- P safety via of NESC
- Mission risk via NASA
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Background (continued)

« Current process requires a Payload
Safety Working Group (PSWG) for each
payload with representatives from all
involved organizations:

- PSWG membership by a

Center/organization sometimes varies for
the same mission, and from one mission to
the next (even when a common, previously
approved spacecraft bus is assessed)

Lack of b
within some organizations

CLOUDSATICALYPSO

Technical concerns handled
differently for similar payloads (not
necessarily a problem, but can be)

BT mission Success Starts With Safety *

@ Background (continued)

Requires “Tailoring” of
req for each pay

- Subject to misunderstandi
process and poor implemei ion

- Current Process lacks the strict and
mov.ngmlromom
rfoj.clloth-n. needed for proper
implementation

Relies heavily on the ability of the
PSWG to reach consensus

- No identification of a decision-
making authority

-~ No clear direction for when
consensus cannot be reached

- Resolution of contentious issues GENESIS

can drag-on until the “final hour”

No clear direction on the applicable

Safety Waiver Process

M mission Success Starts With Safety

Program Development

Agency Team Established by Bryan O'Connor and managed out of KSC

by Cal Staubus as the ELV Payload Safety Program Manager

KSC Cal Staubus
GSFC Bo Lewis, Jamie Harper
JPL Jim Lumsden, Ben Lucas
HQ Mike Dook
Develop Program guid: as ded
Resolve Working Group comments
- Strive to build on Program El

- Chief OSMA has final decision making authority

Ensure Program is consistent with current Agency implementation of
Technical Authority

Coordinate with external organizations

* New Agency Safety Program to Include:

I Misson Success Sars Wit Safry

Background (continued)

Relies heavily on other agencies’
requirements (e.g., Air Force)

- Subject to other agencies’
interpretation of requirements

- Other agencies’ safety focus
perceived to vary when it is not
their payload

- NASA’s authority is sometimes
misunderstood and decisions
challenged when using other
agencies’ requirements
documents

DEEP SPACE 1

N mission Success Starts With Safety

Background (continued)

+ Issues addressed by this program:
- G roles and
associated with muiti-partner projects
- Working relationships and
communications between all
organizations involved in the payload

from one project to the next

- Consistent implementation of the
Tailoring Process

- Clearly defined NASA decision-making-
authority

- Bring Agency-wide perspective to each
ELV payload project

EUROPA Explorer

M mission Success Starts With Safety

Program Development (continued)

+ Build on the PSWG approach and
aug as ded with | learned

- Establish and maintain NASA ELV Payload
Safety Policy, Roles and Responsibilities, and
Associated i nts

- Ensure consistent interpretation of safety
requirements

- Define and oversee implementation of the safety

- Provide payload projects with training, tools,
and guidance

- Identify Decision Making Authorities

- Formal process for resolving differences within the
PSWGs

- Formal tailoring and waiver processes

and ize key par (e.g., .
Air Force, commercial launch services, etc.) NEW HORIZONS on an ATLAS V




“ NPR 8715.XX Format

+ Chapter 2:

Chapter 1:

- Introduction

-~ Payload Safety Policy

- Programmatic Roles and
Responsibilities

- Tailoring and Waiver Processes

- Payload Safety Working Group

- Project Roles and
Responsibilities

- Flow of Activities and
Deliverables

- Content of Deliverables

- Data Submittals

Applicability (cont.)

R 8715.XX Does not Apply
to:

- Payloads that interface with |
a manned launch vehicleor |
spacecraft

- Payloads that will fly on

borbital launch vehicl

- Non-NASA payloads
launched from Wallops
Flight Facility where NASA
is just providing range
services

“ IR mission Success Starts With Safety

NASA ELV Payload Safety Policy

Safeguard people and resources
(including flight hardware and

BN vssion Success Strs wa Swtery
Applicability

NPR 8715.XX Applies to:
* Unmanned orbital and unmanned

cts, desig

testing, vehicle
integration, launch processing,
I h, and pl d y of ELV
payloads; payload provided upper
stages flown on ELVs; interface
hardware that is flown as part of a
payload; and GSE used to support
payload related operations

g on. Starts With Safety **
Applicability for Existing Projects

+ The project must coordinate with
the PSWG and ELV Payload Safety
Manager for applicability of the
NPR to the remainder of the project

* The level of implementation will
vary based upon:

- the project’s success in complying
with applicable technical safety
requirements

- the level of inherent safety risk

- the completion of project safety
milestones

+ Existing safety-related approvals
and decisions will be honored
unless a new safety issue warrants
further assessment and approval

DEEP IMPACT

“ BN ission Success Starts With Saery

NASA ELV Payload Safety Policy (continued)

Incorporation of safety requi

into the overall requirements for each
payload, the contracts for related

p! its, and ive or
grant agreements

- It is the intent of this program to ensure
adherence to applicable
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ELV Payload Safety Review Process Interfaces
\ OFFICE OF SAFETY AND |
MISSION ASSURANCE

| 'PROGRAM OFFICE
J
— -—
| onan TECHACAL -
i - v o] YN0 |

@ M Mission Success Starts Wi Safety
Each SMA Technical Authority(ies)

« Approve tailoring of safety
requirements

« Concur on waivers to safety
requirements
- For most NASA ELV payload

projects, there is both an SMA
Technical Authority with
responsibility for the project (e.g.
GSFC or JPL) and an SMA
Technical Authority with
responsibility for the launch area
processing activities (e.g. KSC for
Launch Services Program
launches). Safety issues may
overlap, in which case both SMA
Technical Authorities would
participate in resolving the issue.

I mission Success Starts With Safety

NASA ELV Payload Safety Manager (cont.)

+ Ensure that safety review
activities are coordinated with the
Agency Team, NASA Centers,
proj; , launch vehicle
contractors, and appropriate
approving authorities for

lution of safety

ns

« Establish and maintain a training
program

* Provide a forum for technical
interchange and lessons learned

+ Track and implement lessons

for continuous

impr n!:’y pdating policy,
processes, and requirements as
needed

D Mision Success Starts Wit Safety
The Chief, Safety and Mission Assurance

+ Oversee and provide program
funding for administration

« Approve and promulgate Agency-

level policy and requirements

Desig SMA Technical

Authority(ies)

+ Designate the NASA ELV Payload
Safety ger and the b
of the ELV Payload Safety Agency
Team

* Resolve conflicts requiring an
Agency-level decision

AURORA

BN mission Success Starts With Safety
NASA ELV Payload Safety Manager

+ Serves as the Agency focal point for matters
of ELV payload safety

+ Develops and maintains Agency-level policy
and requirements

* Maintains the safety review and approval
process

* Provides input and guidance to NASA
officials on contracts, grants, and
cooperative agreements with internal and
external entities

* Reports to the NASA HQ OSMA on safety
concerns requiring an Agency-level decision

* Participate as an element of the NASA HQ
SMA Audits, Reviews, and Assessments

+ Opens & enhances communications with
U.S. and foreign entities and document
partnerships, joint activities, and special
arrangements

™

LUNAR PROSPECTOR

I mission Success Starts With Safety

NASA ELV Payload Safety Manager (cont.)

* Develop and maintain a NASA ELV
Payload Safety Program Website that
may be used by projects and other
organizations for program information

+ Develop, track, document, and report
metrics data on the program’s success

+ E appropriate ag exist
with USAF Range Safety and other
external entities for participation in
program activities

« Lead the NASA ELV Payload Safety
Agency Team

+ Coordinate with the Payload Project
and others to determine the
applicability of this new prog to the

ini h of the proj STARDUST




I Mission Success Starts With Safety
ELV Payload Safety Agency Team

g sion S Starts With Safety
ELV Payload Safety Agency Team (cont)

An element of OSMA that functions to provide Agency- * Assure consistent interpretation of
wide perspective and insight in support of the SMA requirements and provide guidance

Technical Authority b "":""""“'”"

+ Independently projects to that policy and 160tn iiarsm nidange 5 faede)
requirements of this program are istently impl d g va‘d"A the SMA Technical
throughout the Agency It _Rj“m h o"as

« Assure identification of safety ns for each project and o'mf;,".‘m"'w'w;,”,
any applicability to other payloads ?mmm

+ Coordinate any safety concerns with the project’s PSWG as « Ensure that any mission specific
early as possible decision made by the Agency Team

« Provide guidance to the Chief, Safety and Mission Assurance, is consistent with the safety
and the SMA Technical Authorities, including i requiring requirements of other i

that share safety mpor;blmy for
the mission

an Agency-level decision

I mission Success Starts With Safety '
Center Director responsible for a Payload,

Su Starts With Safety
Center SMA Director responsible for a Payload,
Payload Processing Facility, or Launch Site

Payload Processing Facility, or Launch Site

* Ensure implementation of this

« Establish the Center-level processes
and d ded program for each project that uses

to implement the policy of this the Center's resources
s“' v ks + Provide each project with safety
respond to findings and gineering, safety analysis, and
other safety expertise needed to
« Ensure that applicable personnel ensure the project successfully
complete training on the NASA ELV completes the safety review and

approval process
+ Ensure that processes exist and
ts are d d to

pay qu safety
review and approval process, and
related activities

provided to support ensure compliance with this
mm""‘""'""'“"’“ program and the safety of activities
requi within the scope of their authority
MARS GLOBAL SURVEYOR
I Mission Success Staris With ety ” BN Wision Success Starts s Safery

ELV Payload Project Manager ELV Payload Project Manager (cont.)

+ Ensure resources are allocated to satisfy all aspects + Ensure that the pro] s tailored requirements
this program - document is i ponﬁnwtod for its é:;load and

« Ensure that the project technical development, design, associated GSE or a waiver is obtained

test and review processes incorporate system safety
engineering

Ensure that the design and operations of flight
hardwg‘o, w?‘w”:n.lgangf usoclavt:g ‘?S‘E pr'gvld'os lfor
safety thro e use ro esign, analysis,
and vorlﬁcmon tochnlqu:op " " "

Ensure the project’s timeline complies with the
established review and approvarg:locus

Establish and implement any project-level processes
and requirements needed to satisfy

requirements and complete safety review and approval
process

Ensure spacecraft contractor oversight is defined,
Reorutor, lastion, Sd provsssig of foe peyioed

n on, , al rocess e pa

and prevention t;l’g trln:?or of unzgﬂclpatod xmrds

For an existing pro] coordinate with the PSWG

and Agency Team to determine the applicability of

this program to the remaining phases of the project
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NASA Contract, Grant, Cooperative Agreement,

or Other Agreement Officers Tailoring Process

. TMM&IIMO'M.ELV d ilori
« Ensure that all applicable ‘9'":‘,
whlh provk! th- Centers and the a
safety and mission lmdbll!ty"g .ceompm’s:k mks Tailoring is
assurance requirements are xﬂuwm o of - !hl: = ility of rrwlmgh and
: ted pohmh cotnﬁ nce by a project in generate a
:=°m 'er::':‘h.m"ﬂs) . Thoo;lyload Project Office and the payload system safety
governing each payload, WMMlmmmPswchmng
including compliance with requirements and to tailor a set of mission safety
this NPR 8715.XX, NPR . Th; PSWG Ch:“rp.nonm and o ?I' shall coordinate to ensure
8715.3, NPD 8730.2, Federal, consistent 3 yoe b g By . The PSWG
State, and local Chairperson and the ELV P, lhnaglr Il coordinate to
requirements and ensure u:t al b u.;nvohnd in the r&.b:iolv';' gm (sign)
compliance with and using - q 4 provkh"g' wlont
NPR 5800.1, Grant and =w'°"'
Cooperative Agreement + The signatories of each o shall includk
bmaro»otllmn-dmm. ayload Project M: nd responsible
Handbook for grants NASA Technical Authorlty(lu) (SMA, Englmenng'. 3nd Health and
Medical as applicable;

Q/ I Mission Success Starts With Safety @/ I Mission Success Starts With Safety

Tailoring Process Waiver Process

The P:yload Project Office is is responsible for the tailored

mNPR hots docxment o be.oosipisted sd approved n acaordance « Forthe NASA ELV Payload Safety Program, a waiver is defined
« After approval, any further changes to the tailored requirements asa :vrmen authorization granting relief from a r?q:alnmm

document ont ust.t’:‘oydocunnﬁmd"’l“ nd distributed ur:g:hangonpago" and g the P of any safety risk.

e e - Each Payload Project Manager or designee shall coordinate
g n the h“oﬂng of a requi (ie. ot 2 with their mission PSWG as soon as the project identifies a

9 - Ior h that % 3 b P potential non-compliance with a safety requirement
Office shall 'mu 58 IS ashuny k. S Piion roRct « The Payload Project Manager or designee shall draft the
- Note: An a) that differs from the stated may waiver request

be appro nplnofthc tailored requirements
prvvldodhdoot not result in increased safety risk and the
document contains sufficient rationale.

« In the event that an authority does not concur on a tailored
requirements document and the issue cannot be resolved throu
coordination with the PSW(,, the Amncx Team, or the SMA Technical

{ all brief their to the

Chief, Safety ‘and Mission Auurlnoo to identify the best approach to

achieve resolution

Y

Y mission Success Starts With Safety I Mission Success Starts With Safety

Waiver Process Waiver Process
« TheP.
The ‘Y'°"‘ P'q‘“,!“"“.:’c:' *In addition to satistying the requirements of NPR §715.3, the
signatories of each waiver shall include:
“‘f’:"':g'.';cqy“:,‘:m_"“ PSWG and . - The Payload Project Manager
. R ible NASA T Authority(ies) (SMA, Engineering,
- Ensure the waiver request and and Health and Medical as applicable), - P
accompanying data are correct and - All other authorities involved in the mission or having
complete responsibility for issues addressed by the waiver
- Ensure any risk is properly + The ELV Payload Safety Manager shall coordinate with the
- . Iiﬂde any increase Agency Team and each PSWG Chairperson to ensure a
n overall risk is ::"‘dw consistent waiver approach for all NASA ELV Payloads
- “““mm h:v."ym'"“" heos 5 + In the event that a required sig| y does not or

approve a waiver and the issue cannot be resolved through

S EOIONS O T e coordination with the PSWG, the Agency Team, or the SMA

- Ensure appropriate signatures for Technical Authority(ies), all interested parties shall brief their
approval, concurrence, and risk position to the Chief, Safety and Mission Assurance to identify
oLt . the;best Spproach ¢ f



Starts With Safety **
Each ELV Payload Project Manager

) E‘;‘M'W, is

“ I mission Success Starts With Safety Q’
Project Roles and Responsibilities

inted
Ensure the P s;h'ly
hPhauBubﬁn.dln

P M. THEMSS wt ASTROTECH
ayload Safety mop:b

a Starts With Safety ** I mission Success Starts With Safety
Each ELV Payload Project Manager Payload Safety Working Group Membership

. cmmmmmzwpcymsm Manager to ensure that
the PSWG includes the following as applicable, to each
(1)NASAPly|o:dC, Safety Engl
(2) Payload safety rep (s)
(3) Launch site range safety org:

3 (4) uunchv.hldowmmsﬁuy-w

(5) Payload processing facility safety representative "'88'0!\
(6) NASA Launch Services Division Safety Engineer

(7) PSWG Chairperson PSWG

* Note: Typlcally, the NASA Launch Services Division Safety Engineer also serves as w/ Chairperson
wnmaﬁ'ﬁ%mrdo-&mh ::: / | N n—.:x-\
/50 be appointed if deemed ¥ for amy mission. ’ - Vo tveded
Mummwwum”mw Ground OPS
activities, technical , multi-Center involvement, or i
W(hluuﬂ,m;l vehicle or processing facility; end- (As Needed)
tind portetpant Note NASA Launch site safety organization will most likely chair
a jsion Success Starts With Safety * Q \ Success Starts With Safety
Each ELV Payload Project Manager Each ELV Payload Project Manager
. EM‘MMWMMELVWW . Obﬂlﬂﬂnymﬁmd
Wrﬂumwolwm mw “::: ::ludo "“j
with the the project Wmmmvmcnmmdw:usm
. mmmmmwmmmm Review |
safety review and approval process activities of NPR 8715.XX ~m“w..mmudm_mm%mw”“
. mmmmmmmmwm project’s Key Decision
and at appropriate mmmmwamm
mmmmmm«mww erond- of Safety
Environmental Reviews, and Pre-Ship Reviews ; 2"......"“'."."...,”'........"'....' s reaod St the
« Approve all safety review and approval process deliverables of this m‘-xqm

MWELVPWQM

NPR prior to submittal to the PSWG w'“h profec ha successiuly Satety
prelaunch processing e




I Mission Success Starts With Safety "

Each ELV Payload Project Manager

Ensure that the project fully
implements all safety plans
and procedures required by
this NPR
Ensure that the status of any
open items in the Safety
Action Tracking Log or any
safety issues that
could impact launch schedule
are briefed during safety and
project reviews
Ensure that the PSWG
Chairperson is notified of any
mishaps or close calls that
take place during launch area
payload processing and
ground operations

BT mission Success Starts With Safety

The Payload Organization Safety Engineer

Perform as the payload organization’s primary member of the
PSWG

Ensure the preparation and submittal of all safety review and

approval process deliverables in accordance with schedule
requir and foll g the format and content

requirements specified in NPR 871 5.xx

E the impl ion of all safety related plans and

activities approved by the PSWG

Ensure that the payload design process incorporates system

safety engineering activities integral to identifying hazards,

developing solutions to mitigate or eliminate the hazards,

verifying the implementation of these solutions, and ensuring

compliance with this NPR

Keep the Payload Project Manager informed of mission safety

status

B mission Success Starts With Safety

Each PSWG member

Participate in the safety review and approval process

Ensure compliance with all safety requirements for their area
of responsibility and authority

Review and provide comments to the project on all payload
safety review deliverables and meeting minutes within 30 days
after submittal

Assess and concur (or obtain concurrence from their
management as needed) on tailoring and any waiver to a
safety requirement that is within their scope of responsibility
Coordinate with the PSWG to resolve payload safety concerns
and if needed, with the Agency Team

Ensure that payload, facllity, and payloadllaunch vehnclo
integration issues are d d to their org and
to other PSWG members

I Mission Success Stars Wit Sty

Agency Team

The Agency Team shall assist each

PSWG, as needed, to resolve any

conflicts regarding compliance with

this NPR

The Agency Team shall coordinate

to provude a single position on any
d to

aPSWG. Thls includes
interpretation of requirements and
approval of alternative approaches
to satisfying safety requirements.
The Agency Team shall perform
independent assessment to ensure
compliance with Agency objectives
and requirements identified by this
NPR

I mission Success Starts With Safety

The Payload Organization Safety Engineer

+ Ensure that a Safety Verification Tmcku;% o’g (SVTL) is
established, maintained and made available for viewing
electromcally by the project, PSWG and Agency Team to track
closure of each open hazard control verification identified in
the hazard reports. SVTL status shall be presented at the
Safety Review Il

« Ensure that a Safety Action Tr blished and

intained for tl j ‘totra of safety actions

« Ensure that technical d are submitted for
review and approval by safety and other mponsible
organizations, in accordance with the safety requirements of
the specific operating location

c'k'vL

« Present mission safety information at apgronr;ate project
is

reviews as required by NPR 7123.1 and t

« In coordination with the PSWG Chairperson, establish and

maintain an integrated schedule of P! activities and all
relevant project, launch, and other mission milestones,
reviews, or meetings that address the topic of payload safety
to include place, time, and date for each activity

I Mission Success Starts With Safety
Each PSWG member

Participate in all PSWG
activities associated with their
areas of responsibility,
including but not limited to
meetings, mission safety
reviews, design reviews, ground
operations reviews, and others
activities as required by the
PSWG Chairperson

Assess and concur on plans
and hazard reports for
operations in facilities that fall
under their safety responsibility
as needed to receive and
process the payload




a The PSWG Chairperson

Schedule and conduct PSWG meetings

Ensure that PSWG activities and decisions include input and
participation all its members
PMMMWW(IWWM
all PSWG bers) for all corr
Ensure deliverables are available

Ensure that the PSWG and Agency Team are invited to PSWG
lcﬁvlﬂu

E to deliy d and
wbmmuwmmgsdmmmm

1 Success Starts With Safety '
° The PSWG Chairperson (cont.)

Ensure the Agency Team is informed of important safety
issues, e.g. potential risk issues, that may impede the safety
review process

Ensure that all mission support and safety related documents
are filed for access on a secure website by the PSWG
members, Agency Team, the NASA ELV Payload Safety
Manager or other subject matter experts or technical

If the PSWG cannot reach consensus on an issue, the PSWG
Chairperson shall coordinate with the NASA ELV Payload
Safety Manager to establish a resolution approach
Coordinate with the PSWG and the project to ensure
implementation of recommendations, interpretations, a
momﬂomdanysdﬁyeoncmpmidodbyﬂn“oncy

‘ The NASA ELV Payload Safety Manager

. kammamwmaummmm
safety review and appr and pr

WMM“M-W

Shall notify the Payload Project Manager and other authorities:

- m related risk that may adversely impact the project is

during this safety review process
~ i the required review activities or deliverables of this NPR are not
met (or product inadequate for that phase of the

m-lﬂbi-hn.“dqﬂm to the

Decision Points per NPR 7120.5 and provide guidance on
the should proceed

wmmummqmmm-

Agency Team concerns are resolved

Issue a letter forwarding the Certificate of Safety Compliance to the

Payload Project and others the successful

W“ﬂ Payload Safety Il and readiness to

» -

Starts With Safety

Starts With Safety *

The PSWG Chairperson

Ensure PSWG activities are documented - e.g. notices,
scheduling, action items, key issues, decisions and
status of the safety review and approval process
Ensure distribution of final minutes

Ensure appropriate notification of the project safety
schedule and changes

Ensure PSWG participation by appropriate PSWG
members at payload/launch vehicle integration working
group meetings

Schedule and conduct PSWG meetings concurrently
with major project reviews and as required to meet the
safety milestones of this program

Starts With Safety *

°/ The NASA Launch Services Program Manager

Starts With Safety *

Provide the funding and other resources needed to ensure that

process beginning no later than the Payload Safety Introduction
NoﬂlylhoPMd,. gram int ,-"

g Group,
memm
Ensure that the NASA Launch Services Division Safety
Representative is notified of any payload/launch vehicle interface
safety concerns
Emwmmmwmmmw
&hm"mmﬁnmzwmwnmmngw
incorporated by reference)

s Starts With Safety **

‘ Timeline of ELV Payload Safety Reviews
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Flow of Activities and Deliverables

The Payload O Safety Engi
pr:‘par MwbmdmmdedMnNufm
review

- Note: The sahg.review and appmval ocﬂvnlos are Fnod to

coincide with

7120.5, e. , Pnllml R‘vhw Crlﬂc‘l Rovlow
and sa’«y val activities

i odbdowamnotlnduslnolothw ired project, NASA

HQ, or Center S&MA reviews which should include Peer Reviews,
Launch Readiness, Facility S&MA readiness, etc.

memmmapsmwlumnmmm

of activities and ¢ d del bl li
with the d required schedule timing of deliverables
Pmc-s_.s and d.llnnbh datcs required by NPR

Exception:

8715XXmayb:ywpw d the PSWG provided
an e that

sah processing, pnyocf schedule, and safety nvhevni,npm to Key

Points in NPR 7120.5 are not impacted.

B Mission Success st Wit ey

Safety Review |

Begins with the submittal of data rior to the PDR and shall be
completed <60 days after the s PDR or no later than

ossar¥ to provide the PS! roject’s Ke
lsnon oint C as defined in NPRnrﬂo 5, whichever datey
comes first

- Review | shall include a PSWG g held in conjuncti
with the POR

- During Saf-ty Review | the PSWG shall approve the final System
Safety Plan, di the of to the
Data pacuge issues the review of
the tailored Inmonu, assess the Preliminary Hazard Analysis
and any Hazard Reports, nduddrcuanyah(yluuu
during the Preliminary Design Re:
- Tho payload project shall submn
Final System Safety Plan <30 days prior to the PDR meeting
. Tnilond Payload Safety Requirements <30 days prior to the PDR

meeting
. :g:ybm?ml(uwwuponlbh) <30 days prior to the

I Wission Success taris Wi Safry

@ Safety Review Il

Begins with the submittal of data prior to the project's COR
and shall be completed 60 days after the project’s CDR to
provide the PSWG'’s input to the project’s Key Decision Point
D as defined in NPR 7120.5

- Safety Review Il shall include a PSWG g held in
with the COR
During the Safety Review II, the PSWG shall discuss the
resolution of comments to the Safety Data Package |, discuss any
safety issues identified during the CDR, and review the project for
any changes to the design, processing, or interfaces for new or
increased hazards or safety issues
- The payload project shall submit:
- Safety Data Package Il <30 days prior to the Safety Review Il meeting
- Final Tailored Payload Safety Requirements <30 days prior to the
Safety Review Il meeting
- The project Safety Action Tracking Log, for concurrence to close
completed actions, and review of open actions and status

I wission Success Starts With Safety

A Payload Safety Introduction Briefing

* Shall occur as early as possible but no later than midpoint of the
Preliminary Design Phase (Phase B as defined in NPR 7120.5). This
nhguld be the first meeting of the PSWG. The payload project shall
sul

- As.mcmubhhlahgmus bﬂu m-

previously
waivers and knovm hl ing issues for

presentation .mmmmﬁwmwwumm
" , provides a | overview
dmsglbn- M.f.or.m ntation and review at n:“:".mu

- d known systems and a mlbnlur:
of ina 'y hazard list for
presentation at the Payload Safety Introduction Briefing
- A basic Ground O Flow Overview the location and timelis
of maj mm.umufu Mnmhyﬁo::smm
I uczn Briefing
. Noto Thls briefii vides a forum for the project to introduce the
PMG other authorities and allows for early
idonﬂﬁcation of an, d with

the p
The information provi at this briefing should be as col:plm
the technical maturity of the conceptual design and operations allow.

BT wssion uccess Sars Wi ey

Safety Review | (cont.)

+ The PSWG Chairperson shall
provide the Payload Project
Manager with the status of
Safety Review | including any
safety concerns following the
Preliminary Design Review
meeting

+ Safety Review | shall culminate
with the PSWG Chairperson
providing the Payload Project

with an of
the projoct’: safety efforts and
identification of any safety
concerns to support the
project’s Key Decision Point C
(as defined in NPR 7120.5)

TOPEX/Poseidon

@ I Mission Success Starts With Safety

Safety Review Il

+ Safety Review Il shall culminate with the PSWG
Chairperson providing the Payload Project Manager with
an updated assessment of the project’s safety efforts
and identification of any safety concems to support the
project’s Key Decision Point D (as defined in NPR
7120.5)

« If the payload will undergo processing at a NASA-owned
facility or any facility where NASA personnel control the
operation or are actively involved in performing work
prior to the Safety Review lll, the project shall coordinate
to define the applicable requirements and processes for
safe payload processing at the host center that meet the
intent of the requirements defined in this NPR

10



I mission Success Starts With Safety

Safety Review Il

+ Begins with the submittal of data and shall be complieted at a
PSWG meeting at least 30 days prior to the project’s Pre-ship

* During Safety Review lll the PSWG shall verify that all safety

requirements have been fied or any d waivers have
been approved
* The payload project shall submit:

- A Safety Data Package lll <80 days prior to the Safety Review il
and shall be finalized fying al at least 30 days
before the intended shipment of hardware to the

processing site

- A Safety Verification Tracking Log identifying the open
verifications from the Hazard Reports

- A Safety Action Tracking Log current to the Safety Review Il

meeting, for concurrence to close completed actions, and review
of open actions and status

Certificate of ELV Payload Safety Compliance

I mission Success Starts With Safety

Q/ Safety Review llI

IR Mission Success Starts With Safety

+  The ELV Payload Safety Manager shall provide the Payload Project

Manager with a letter (or equivalent) within 5 days of successful completion

of Safety Review lil with copies to other officials as appropriate for each
mission.

ODYSSEY over mars south pole

I Mmission Success Starts With Safety

a Once the payload is shipped

indicating that the project has
safety approval to ship the
payload to the launch area

I Mission Success Starts With Safety

Certificate of ELV Payload Safety Compliance

+ The letter shall:

- Indicate that the project has

- Include a copy of the signed
Certificate of ELV Payload
Safety Compliance including
any addendum

- Identify all conditions or
constraints applicable to the
safety approvals

a BN wission Success Staris Wit Safety

Content of Deliverables

11



M Mission Success Starts With Safety *

Content of Deliverables

The payload project in
coordination with the PSWG
shall:

- Ensure that the content of
the deliverables satisfies the
requirements of NPR 8715.XX

- Ensure that the level of
technical detail is
commensurate with the
project’s life cycle phase

- Ensure that changn are

I wission Success Starts With Safety

Tailored Payload Safety Requirements

Document the applicability of safety requirements to specific
situations within a mission

D the interpretation of requil as needed
Add anyr dations, i pretations, or r

of safety concerns provided by the Agency Team and each
authority involved in the mission

Identify any change to a requirement (i.e., any addition or
deletion from the source requirement) and include sufficient
rationale for the tailored change

Identify p ial areas of non: pli with applicabl
requirements

Reference any waivers identified during the tailoring process

M wission Success Starts Witn Safety

A Payload Safety Introduction Briefing

Overview of Draft R Tailoring, tify critical to be
made during m. hloﬁng process

to NASA, NAsA Center, commercial
processing hdilty ‘H Force Range, or Federal R.qu

Any potential Mnrm failure modes, hllun probability, and performance
characteristics of the payload during ground operations

Identification of planned studies and analyses that support safety requirements,
including scheduled completion

De of flow and with major
project milestones

of facility launch complex, hazardous
and areas, and and propel W

ind of for example,
d-pnuurh;on propellant offioad, and nce.um after fairing installation
mdmlhhapmm;ndw:yhnh)and:;iam

including close u‘l- lessons. Inmod. and mishaps, potential pr*d
Tequired by NER 88211
Roeommondﬁbn- for future safety Technical Interchange :nﬁnw reviews,

matter
DOIl'\ groups, s b .xp.ﬂ support,

BN Mission Success Starts With Safety
Tailored Payload Safety Requirements

Document all safety requirements that apply to a payload mission
Use AFSPCMAN 91-710 as the for tailoring and
include any applicable NASA and local safety requirements that are in
addition to those in AFSPCMAN 91-710

In the event of conflicting req the more

- Note: A majority of . mwwnms‘ﬂvmm
currently documented in the Air Force 91-
710. TMNASAELVPMW hhm;vocouolmna

new NA WM»‘N-M#MASA.MMM
requirements as tailored for NASA ELV payload missions and augmented with
guidance for NASA ELV payload projects where appropriate.
The new NASA Standard will provide a single baseline requirements document
MMWMMMWMWMNAM the Air Force, and
authorities. When the new NASA Standard is completed, this

I Mission Success Starts With Safety
A Payload Safety Introduction Briefing

ah"ﬂpmm:'fg.lo#“%hfmml&;mg.dmlwdmmmtg
complexity the matu conceptual design, an:
determination of the launch vehicle and launch site locati

Overview of the System Safety Program as defined m.projoa':
System Safety Plan e 7

Identification of organizational roles and responsibilities

of appli safety req and

Identification
documents

D of pay and ground support
equipment

Descri| ondlﬂnﬁlgmmlnmdmmtm\md
Mfmlon ptlon planned recovery

‘:1,& support
for
Identification ol pohnﬂd payloadll-meh vomdo interfaces, and mission
unique ground for pad
Identification and a lmlmry of ial

associated with to launch vehicle multiple payload:
and ground sy inap hazard list

B Mission Success Stars Wi Safty
A System Safety Plan

Encompasses the payload project’s complete system safety
program consistent with NPR 8715.3 and shall include:

Note: MIL-STD-882, Department of Defense Standard Practice for
System Safety also p: d id: for a sy safety
program.

A system safety roles and responsibilities section d bing

- Interfaces and lines of with d
g i ding decisi ing and a
description of the by which p | may raise issues

of concern to the project manager
- Review and approval process (including identification of
approving authorities) for commitment of assets to safety efforts
- The staffing and responsibilities of key system safety personnel
- The tasks and activities required to identify, evaluate, and
eliminate or control hazards and to minimize risk

12



g A System Safety Plan

™

Starts With Safety
Preliminary Hazard Assessments and Hazard
Reports

The payload project shall utilize sy safety engineering and
analyses to identify and document potential hazards
associated with the payload and verify how those hazards will
boollmlm.doreommlod

The preliminary h nted at the time of the
qu.ds#ﬂylwaducﬁonlhdluﬂmmplylo.d
conceptual design, planned interfaces, operations, and identify
potential hazards

Hazard Reports shall identify the hazard, mechanism for
occurrence and resulting outcome, worst case severity and
probability, mitigations, and severity and probability with
mitigations in-place

Hazard Reports shall be included as part of each Safety Data
Package

Starts With Safety

a Safety Data Package I

Data P: IMMMMCMM
CEein and opraions scartaio of the poy
An of the payload and
Updated Hazard Reports

A

dmumrmwsmmm
of

and shall be
mm reports provided or referenced,

Awdmm
non-hazardous, and m-udhﬂd
"‘""-:‘.‘.'X.‘:'.".‘: iuamen ke ocimen " "N

A cross-reference the of PSWG & Team
mmm | and indication of changes

Q/ A System Safety Plan (coﬁt.)

™

Starts With Safety

g Safety Data Package |

System Safety Interfaces identifying:

- The interfaces between system safety and other applicable safety
mmawm facility or institutional safety,
WW. Xp safety, and
bk di sduy materials safety, fire
uhtyla-u*ty software safety and any others

- The interfaces between system safety and design systems
engineering

- mmmmmmmw

such as maintainability, quality, reliability, software
development, human factors engineering, industrial hygiene, and
any others

- The interface between system safety and all system integration
and test disciplines

7

Starts With Safety

. demmmnmmmmm
and materials that

P comprise the

gl md support and reflect the PDR-level
mm P rio of the p
A description of the payload and mission

Initial ptions of all pay y ] and
safety critical subsystems, their operation and interfaces
Preliminary hazard reports and summaries of the hazard analyses
p.rformodonpayloodsysm

i identifying P to the Tailored Payload Safety
Requirements

Forapm)octutm:!ng vi bus,
wmdwwm &';wuoms

wmummmmmnmdum
or support personnel or other

Nmmouren

0 I Mission Success Starts Witn Safety

Safety Data Package Il

mummou?um
incorporate all mmmmmmmmm

The final as-built of the d and
Final Hazard Reports
Updated descriptions of hazardous and safety critical subsystems

Whmmmmmwmd
test results shall be p:

Anwnldhdﬂ.—. and iving qualification
ground and softy (f

used for hazard ), and an of the lution and safety

implications of these events

A signed copy of app safety (with P

upon request)

A cross-reference identifying the disposition of review comments since
the last Safety Data Package submittal and indication of changes made

13



M wission Success Stants With Safety
A Safety Review lll Presentation

+ Summary of safety activities and reviews with dates and
an update on the status of open safety related work

+ Overview of safety non-compliances, risks and issues.
This shall include:

- A synopsis of any waivers
- Characterization of significant residual safety risks
including their likelihood and iated q

MY mission Success Starts With Safety

Questions?

14



DRAFT ELV Payload Safety Review Process

Payload Organization

Agency Team

|

Engineer and PSWG
Chairperson
i PSWG
Establish
PSWG Mok =
Submit deliverables via secure
website: Applicable Safety
Regs Docs; Draft System Evaluate
Safety Plan (SSP); Preliminary Required
Assessment of potential deliverables
hazards; Basic Ground Ops
flow overview; Identification of
payload systems
Acceptable?
Conduct Attend Payload
Payload Safety Safety
Introduction Introduction
Meeting Meeting

Provide Lessons
Learned and/or Interim
Guidance

Participate in Payload
Safety Introduction
Meeting as needed

meeting, at a minimum, in
conjunction with PDR

e

e



Submit via secure website: Evaluate i
Final SSP; Tailored Required !
Payload Safety Regs; and deliverables
Safety Data Package |
(SDP)

|
Participate in
Conduct Safety ! An;::esw aflety Safety Review |
Review | meeting in | as needed
conjunction with
PDR £
Discuss resolution of
comments from
deliverables and safety
concerns from PDR
Coordinate with
Technical Authority
and/or HQ S&MA for
decision or waiver
concurrence
Implement guidance PSWG Chairperson provides safety ‘
into applicable status and concems to Payload Project 4
deliverable. Bring 4| | Manager to support project's KDP ‘
safety status/ concemns C. Also, will notify of waiver '
to KDP C. concurrence. Schedule next meeting in }
conjunction with CDR. | '

=



’_'—

Participate in
Safety Review
Il as needed

|
.

Coordinate with

Technical Authority
and/or HQ S&MA for
decision or waiver

concurrence

Submit via secure website: | Evaluate
(SATL); Final Tailored deliverables
Payload Safety Regs; and
SDP Il
Yes Non
compliance
identified?
Provide
Feedback
Attend Safety
Review I
Conduct Safety
Review Il in l
conjunction with
CDR Discuss resolution of
I comments from
deliverables and safety
concerns from PDR.
Irresolvable
issues or
waiver
required?
No
Implement PSWG Chairperson provides safety status
guidance into and concemns to Payload Project Manager
applicable i, |, 5,000t project's KDP D. Also, will notify
““w:‘ MB:J“Q of waiver concurrence. Schedule next
safety to KDP D. meeting in conjunction with CDR.

T




Participate
in Safety
Review lll as
needed

Assist the Project as
needed to identify
applicable regs and
processes
processing at host NASA
Center prior to hardware
arrival at facility
Review
Deliverables
Submit via secure website:
SATL; Safety Verification
and Tracking Log (SVTL)
Yes Non
compliance
identified?
Provide
Feedback
Conduct Safety Review Il
and present Certificate of
Safety Compliance signed Attend Safety
by Project Manager Review lll
Verify safety requirements are
met or an acceptable

plan/waiver is in place

e




Coordinate with Technical

Authority and/or HQ S&MA
for decision or waiver
concurrence
Implement
guidance into
applicable
deliverable
PSWG Chairperson will
sign Certificate of ELV Present Payload Org
Payload Safety with Letter of ELV
Compliance Payload Safety
representing all PSWG Compliance
members
Conduct Pre-
Ship Review
Ship Payload to launch
site vicinity and
commence processing
for launch. Update

SVTL as necessary
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