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ABSTRACT

This report provides guidance for Safety Engineers and
Specialists regarding how System Safety and Manpower and Personnel
Integration (MANPRINT) should interface throughout the life cycle of a
system. It explains what MANPRINT is, what its goals are and how
system safety will interface with MANPRINT. This report also provides
information regarding responsibilities for specific tasks and
documentation throughout the life cycle necessary for the proper
functioning of this interface.
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INTRODUCTION

For several years, the Army System Safety community has attempted
to exert influence in the Army’s materiel acquisition process. System
Safety has succeeded in developing requirements to ensure safety is
considered during the development of systems under Army regulation, AR
385-16, "System Safety Engineering and Management", dated 3 Sep 85.

In the second quarter of 1985, the Department of the Army iniciated a
new process called Manpower and Personnel Integration (MANPRINT). 1In
addition to several other domains, this process encompasses system
safety and its policies. MANPRINT is envisioned as an "umbrella"
program that will span six domains: manpower, personnel, training,
human factors engineering, system safety and health hazards. It is
now up to the system safety community (military and industry) to
determine exactly how it will interface with MANPRINT. The Department
of the Army System Safety Coordinating Panel-Technical Subpanel
(SSCP~TSP) recognized this need and initiated this report to help
clarify the interface.

DISCUSSICN

One objective of this report is to clarify the interface between
MANPRINT and System Safety in terms of their functions, organizations
involved and relative timing of tasks. This will be accomplished by
explaining what MANPRINT is, what its goals are, where system safety
fits into the overall process, how system safety will have to
interface with MANPRINT, and how MANPRINT will have to interface with
system safety. A second objective cf this report is to clarify the
responsibilities of the system safety engineer/specialist preparing
and reviewing documents during the acquisition life c¢ycle of a system.
In order to be specific, this report refers to AMC as a specific
materiel developer command. Other materiel developers can/should
apply this report to their local situations in a like manner (ie,
medical materiel, SDI, facilities, information systems}).

This report consists of two sections. Section one describes what
MANPRINT is and how System Safety is envisicned to interface with
MANPRINT in the requirement documents and the Milestone Review
process. Section two describes the acquisition cycle documents and
tasks for which the system safety engineer/specialist is responsible.




SECTION 1

This section will attempt to answer some of the questions which
have been brought about by the creaticn of MANPRINT. It will explain
what MANPRINT is, what its goals are, where systemn safety fits into
the overall process, how system safety will have to interface with
MANPRINT, and how MANPRINT will have to interface with system safety.

I. WHEAT IS MANPRINT?

A. Increasingly, the Army has found it necessary to rely on
engineering and technology to obtain quantum jumps in capability to
meet near-term and projected long-term threats. As the Army has
tecome more technology dependent, it has been plagued by mismatches
between equipment, soldier operators and maintainers, civilian
maintainers at depot level, and the Army force structure. When
hearing of this problem, Congress posed the following gquestion to the
Department of Defense (DOD): "Are the Armed Forces getting what they
are paying for in total weapon systiem performance or are critical
resources being wasted to acquire high-capability technology that
exceeds the limits of human capability?". MANPRINT was developed by
~he Army to answer this question.

B. MANPRINT is a comprehensive management and technical program
to enhance human performance and reliability in the operation,
maintenance and use of weapon and equipment systems. Its objective is
to influence soldier-materiel system design for optimum total system
performance by considering manpower (spaces), personnel (faces),
training, human factors engineering, system safety, and health hazards
before making a functional allocation of tasks between people,
hardware ard software. 1In the past, system design was not impacted by
MANPRINT design constraints or a disciplined process that insisted on
putting "the man-in-the-loop". Instead, the system design process was
built on the unstated premise that sufficient numbers of skilled
scldiers would always be available to operate, support, and maintain
the system. The essence of MANPRINT is to reduce the demand for
manpower with unrealistic required skills resulting from the
acqguisition of new and sophisticated materiel, Deralirg with these
issues up front assures that the Army force structure and soldier
capabllities are reflected in the decisions that affect each
individual system development.

he Army is implementing MANPRINT as a tailored program for
iel acquisitions, ranging from major weapon systems to less
oduct improvement proposals (PIP)/Materiel Changes (MC) and

! cpmental item (NDI) acguisitions {(reference AR 602-2,

npower and Personnel Integration, dated 17 Apr 87). The effort
given to a system will depend on the type of cystem. If a system has
little man-machine interface, such as an NDI acquisition of a computer
printer, very little MANPRINT involvement will be needed; when
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considering a system such as the Light Helicopter Experimental (LEX),
a major MANPRINT effort wiil be needed to ensure all man-machine
interface issues are considered.

D. The key players in MANPRINT, as well as the materiel
acquisition process, are the combat developer, materiel developer
evaluators, testers, researchers, training developers, logisticians,
and industry. Each of these key players must play a part in the
MANPRINT effort and therefore in each of the six domains. Many people
have asked the question: "What distinguishes this program from
previous attempts at increasing system performance?". The key
difference is that MANPRINT is designed to be Proactive. The old
approach was to first build the system and then identify the soldier
to man it. The new approach is to identify the “"typical" soldier
first (and other MANPRINT issues) and build the system to accommodate
him. In other words, build the equipment for the soldier (present and
future) and not expect to find a soldier to fit the equipment.

E. Second, MANPRINT will attempt to identify issues through Front
End Analysis. If£ a MANPRINT issue can be identified up front, the
cost associated with the corrective action can be greatly reduced.
Figure 1 illustrates the cost associated with a corrective action on a
system prior to prototype development versus a correction applied
after fielding a system. Identifying potential problem areas up
front is expected to play a major role in the designing of the system.
The Army has developed several analytical tools to assist the
developers in determining the most significant MANPRINT problems
(primarily for manpower, personnel and training issues).

COST VERSUS ACQUISITION LIFE CYCLE

A

cosT

PRODUCTION
MODEL

MODEL

UFE CYCLE TIME

Figure 1
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F. Next, MANPRINT 1is the integrator and representative at the
decisicon reviews of the six domains previcusly listed. United under
tae umbrella of MANPRINT, the domains as a group are expected to gain
more influence on the Decision Making Authority. However, domains
such as System Safety should not be considered subordinate to
MANEXINT.

G. MANPRINT analyses are also designed to generate options for
design. The results of these analyses will permit MANPRINT to
guantify what an option will <ost and what benefits are obtained in
terms of the six domains and performance -- in other words, to develop
tradeofis.

4. The last difference is that MANPRINT is Performance oriented,
MANPRINT will now work alongside Integrated Logistic Support (ILS)
managers who have always focused their efforts on personnel
supportability issues. MANPRINT plans on focusing its attention c¢n
the persconnel performance issues not considered by ILS. Yes, there
will be cverlapping areas of concern, but this will enhance the

cverall effort.

To acccmplish the goals mentioned above, the Army must decide
a7 it requires in terms of total system performance. Through
ntensive front-end @nalysis, the Army will be able to identify
=)
allst

N

e ic MANPRINT goals and constraints (for all six domains),
ultimately appearing as contract design requirements. Based on these
requirements, MANPRINT will expect all contractors to answer the
fcllowing question: "Can this soldier, with this training, perform
these tasks, to these standards under these conditions?". The
contractor will then be required to employ various predictive and
trad=0ff design techniques to demonstrate conclusively that design
cptiocns have accounted for the MANPRINT recguirements. The Army will
not accept the breaching of MANPRINT goals and constraints without
ccmpletely understanding the ramifications ezrly in development and
withcut having assurances that the Army can accommodate the changes.
Army decision makers will expect clear and convincing evidence from
the contractual effort and from Army tests and evaluations to
demcnstracte that human performance and reliability requirements have
been met Furthermore, decision makers will expect improved human
perfcrmance to contribute to total system performance.

J. Who must initiate this MANPRINT effort and when? The earlier
the MANPRINT effort can be implemented, the greater the effect it will
have cn system design. The start of any system is the identification
of specific mission area deficiencies in the Mission Area Analysis
(MARY .  This analysis will include a section on !NMANPRINT deficiencies.
Next, tre proponent Training and Doctrine Command (TRADOC) combat
developer school responsible for a deficient mission area will
determine 1f a materiel solution is needed to the resolve the

deficiency. £ a materiel solution is required, an Operational and
Crganizational (0&0) Plan will be developed which describes how a new
system (whatever it may be) will be used. Just prior to, or in

wn




conjunction with, the initiation of the 0&0 Plan, the proponent school

should charter a MANPRINT Joint Working Group (MJWG). The MJWG should
be made up of at least one representative from each of the six
domains. In addition, the Army Materiel Comr=nd (AMC) as the materiel

developer, should have representatives in this group. The group is
responsible for planning all MANPRINT inputs and activities for the
entire system life cycle. The MJWG manages the MANPRINT issues and
provides oversight to ensure that MANPRINT plans are executed and
objectives met. The MJWG will meet to develop the System MANPRINT
Management Plan (SMMP) which becomes the key document that governs the
implementation of MANPRINT requirements for a system (new or
modified). The MJWG exists throughout the entire life of the system.

K. The SMMP is the master planning document for MANPRINT
activities during system development and is updated by the combat and
materiel developer throughout the materiel acquisition process. This
plan lays out the MANPRINT goals and constraints, issues, areas cf
concern, data needs, data sources, analyses, tradeoffs, milestones,
and decisions that must be made to ensure that MANPRINT is considered
in the acquisition process. The SMMP should also identify any special
coordination or interface required among the six domains and MANPRINT.
This document will serve as an input document to the 0&0 Flan,
Reguired Operational Capability (ROC), Test and Evaluation Master Plan
(TEMP), key managenint documents, and finally the Request for Proposal
(REFP). Each of these documents requires a MANPRINT section and
therefore input from each of the six domains. The input should come
from the SMMP waich was written by representatives of the domains.
Figure 2, Information Flow in Requirements Documents, shows how
MANPRINT information flows from the time the mission area deficiency
is identified up to the time it is addressed in the system design.
Industry will also be required to develop one or more program plans to
deal with MANPRINT and its domains. The industry MANPRINT program
plans should reflect the contractor’s plan and strategies to deliver a
system that satisfies the Army’s MANPRINT goals and constraints. This
does not, however, preclude the domain from imposing their own
contractual requirements including program plans which shall be
censistent with MANPRINT requirements.
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REQUIREMENT DOCUMENTS

MISSION O&Q PLAN
AREA MANPRINT
ANALYSIS CONSTRAINTS
ROC
MANPRINT
ASSESSMENT
RFP
csausren [ omveopey [ N
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II. SYSTEM SAFETY.

A. System Safety is a process by which the Army maximizes
operational readiness and mission protection through accident
prevention by ensuring the appropriate hazard control measures are
designed intc a system in a timely manner and at minimum cost. System
Safety attempts to ensure that possible safety and health risks in new
designs, materials, processes, and technigques are eliminated through
cdesign ¢r controlled to an acceptable level of risk (reference AR
385-16) . MANPRINT, as presently defined, does not incorporate all
areas that System Safety defines as its responsibility. Certain tasks
and processes required to implement system safety must be completed
within the system safety function and independent of MANPRINT
processes. These areas include, but are not limited to the following:
budget requirements, facilities safety, Engineering Change Proposals
(ECPs), post fielding safety tracking requirements, materiel only
safety deficiencies, and processes. Without going into detail, System
SaZety will continue with its responsibilities for these areas as
defined prior to MANPRINT. What has changed is that MANPRINT has
created some additional integration responsibilities for System
Safety. MANPRINT will require two things of system safety: ensure
that the human is included in safety analyses and tests and that
system safety results are coordinated with each of the other domains.




B. System Safety should not consider itself subordinate to
MANPRINT MANPRIKNT and System Safety coexist and, as such, must be
able to iInterface with each other. To do this, the ground rules must
pe established from the beginning. The beginning for both the System
Safety and MANPRINT programs lies with their respective menagement
pians -- the System MANPRINT Management Plan (SMMP) and the System
Safety Management Plan (3SSMP).

III. DOCUMENT INTERFACE.

A. Programs get their start from the MAA as do the documents
a

wnich affect MANPRINT a&nd System Safety. MANPRINT requires a separate
secticn in the MAA with subsections for manpower, pecssonnel, training,
numan factors erngineering, system safety, and health hazards (the six
domains) . When it 1s cdetermined that a materiel fix is the answer,
tne MJWG is formed, and it d2:velops the SMMP. This document should
define the necessary intarface between MANPRINT and all of its
demains, including System Safety,

B. When the MJWG is formed, the TRADOC safety community must

ensure they are a voting member and have a representative at the
meezings. The first task for this safety person would be to review
tne MAA for safety issues. With these issues in mind, he or she will
then cdevelop lessons learned from predecessor systems (if available).
This will reguire the MJWG, in conjunction with the safety
repraesentative, to determine what predecessor system(s) will be
consicdered (1f one exists). It is important that all analyses are
based on the same gpredecessor system(s). The safety representative
must ensure that adegquate system safety support is available to
implement the MANPRINT/system safety requirements. Given the
predecessor system(s), they will develop lessons learned from their
avalillable data sources. The results of this data search wlill form the
basis for “he safetv lessons learned that will be incorporated in the
SMMP

C. After each c¢I the domains has had an cpportunity to develcp
its lessons learned, the MJWG will meet to write the SMMP. At firsc
this document may be f£illed with generic statements and a lot of
blanks, but this should ncot stop the group from producing the plar.
Since it is ccnsidered a living document, it can always be updated,
ard it wlll be. The safety representative and the MJWG must ensure
that the SMMP will be passed to the associated and interested safety
cff;ces for comments. The MJWG safety representative and reviewers of
the SMMP should ensure certain System Safety items are included in the
document. This includes, but is not limited to the following:

1. include the ystem Saiety goals in Secticn 3, MANPRINT
Stratagy

2 Ensure the develcpment of a System Safety Managemert
Flan (SS¥P) as part cf Section 4, Data Sources/Availability, Planned
‘evel of MANPRINT Aralysis Effort.




U)

Ensure the data sources used by the developers of the
lessons lecrned ere included in Tab A (Data Sources).
nclude Safety issues (lessons learned) found in the
1 Section 4 (Concerns),; and Tab D (Quest.ons to be

W
JH

N

>

S Ersure a level of trade-off authority is established fo
IANPRINT issues. This trade-off autnority must be consistent wit
sy ceptance authority established under the SSMP.

6. Ensure the MJWG and the System Safety Working G:ooup
(SZWGE) interface responsibilities are included in the SMMEF and SSMP,

he appropriate Combat Develcoper’s System Safety
ting member and present at all MJWG meetings.

2. Ensure all MANPRINT sarety issues brcought to the MJIWG
re passed To tne System Safety Working Group (SSWG) for evalu n
i determinaticon of a risk assessment per MIL-STD-38Z2R.

9]
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. Just as MANPRINT has a management document, so does System

: nt 1is called the System Safety Management Plan
ed by the SSWG., The SSMP establiches management
s, and responsipilities for execution of the SJstem
the life cycle of a system. It establishes ground
h
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afety representative from the cocmbat developerx
resent for MJWG meetings. .

2. ZEZnsure all idencified safety issues are forwarded to . he
evazliuations and complete risk assessments.

3. Request tha* the MJWG pass all safety issues surfaced in
gs to the SSWG for evaluation and risk assessment.

{8y

Ensure the SSMP i1s forwarded to the MJWG for comment.

sure all lessons learned obtained throughout the
e by the SSWG are input to the MANPRINT lessons
e
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E. The SMMP and SSMP form the principal documents that define
the Interface between the two processes. When all is said and done,
the safety process will continue as before but with another player
(MANPRINT) to irteract with. This Player will ensure that system
safety and each of the other domains cocrdinate their actions with
each other and document the results for an audit trail and future
lessons learned. Figure 3, MANPRINT/System Safety Document Interface,
illustrates the coordination necessary to ensure the required
information is included in the two management documents.

MANPRINT/SYSTEM SAFETY
DOCUMENT INTERFACE

DEVELOP MANPRINT COORDINATE
n LESSONS LEARNED SMMP OTHER
E FOR OTHER DOMAINS DOMAINS
E
Eé COORDINATE
%’ 3 FORM DEVELOP SSMP
] - il | WITH MJWG
& MJWG SMMP AND DOMAINS
MISSION |
— AR& — — — —— e vy D, et e wommt e | ommy, o
ANALYSIS
FORM DEVELOP
SSWG B Ssup
DEVELOP SAFETY [ COORDINATE
g LESSONS LEARNED SMMP/SSMP WITH
é SAFETY OFFICES
4 ~~
ED - - ~ -~
] - IS
[« 4

[__AMC/MsC — ] [TRaDOC/ScHOGL] [ _USASC ]

Figure 3

F. One of MANPRINT’s objectives is to ensure stronger
representation for each of the domains at the decision reviews. The
fact that MANPRINT will now represent System Safety at the reviews is
a major change from the way safety has done business. System safety
will still have an independent route to the decision makers, that
being through the U.S. Army Safety Center (USASC). USASC will develop
an independent safety assessment for ASARC-level Major Acquisition
Decision Programs and provide that to the ASARC co-chairman through
the ASARC data book.

10




IV. DECISION INTERFACE.

A. The Army uses a decision review process to determine problem
areas and necessary tradeoffs in the materiel acquisition cycle,
System Safety and MANPRINT will use a similar process to address
MANPRINT issues and concerns. The process starts when a system or
program 1issue or concern is identified by the SSWG, MJWG, PMQO, TRADOC
System Manager (TSM), or any cf the organizational safety offices.
The issue would then be passed to the SSWG (for major systems), AMC
Major Subordinate Command (MSC) safety office, or TRADOC safety
representative (if no SSWG exists) for hazard classification and risk
assessment (reference MIL-STD-882B). This information is then passed
on to the MJWG, the TSM, and Project Management Office (PMO) for
coordination and input to the SMMP for audit purposes and lessons
learned. After review of the hazard and risk assessment, the PMO
will determine if there is a feasible fix or wnhether, based on the
risk assessment, the issue should be given to the appropriate
authoricy for risk acceptance. If there is a fix, the proposal will
be sent to the SSWG for reevaluation of the hazard based on the
proposed fix and then coordinated with the MJWG, and TSM, before going
back to the PMO. If the SSWG, MJWG, TSM, or PMO disagree, the issue
may have to be passed to the appropriate higher level for arbitration
or risk acceptance. Figure 4, System Safety, MANPRINT and PMO
Cocrdination Flow, illustrates how the information should flow.

SYSTEM SAFETY, MANPRINT AND PMO
COORDINATION FLOW

11

COORDINA G
OTHER CORRECTIVE]
DOMAINS ACTION
\ :
N COQRDINATE : RESOLVED
. MJIWG YA \J ISSUE
UNRESOLVED
& SSE
SS & NP
P OR SAFETY + CORRECTIVE
ISSUE | o | eroRESENT o — ACTION
IDENTIFIED
ATIVE RISK HIGHER v
ASSESSMENT LEVEL
CORRECTIVE]
...... Coorfineted Honconasrance INADEQUATE ACTION OK
O it RESULTS NO ACTION
— ——(»za:&nnrnvwsa- FROM REQUIRED
CORRECTIVE
ACTION
Figure 4




B. Apart from the requirement to pass information to the MJWG,
ystem Safety requirements are not affected. If the fix is
inacceptable to the safety representative, or if it is determined that
the risk acceptance authority is tco low, the safety representative
can ask to have the issue surfaced at the Preliminary Army Systems
Acquisition Review Council (ASARC) MANPRINT Review (for major systems)
or, if not a major system, notify the appropriate safety office for
the level of review for the system. The HQ AMC safety representative
should make sure that the issue is addressed by the council or board
and the results recorded in the minutes of the meeting. The results
should alsoc be recorded in the SMMP and SSMP. The SMMP will serve as
the audit trail for all MANPRINT issues and concerns. For system
safety the Hazard Tracking System and/or Safety Assessment Report
(SAR) will serve as the audit trail. Neither MANPRINT nor System
Safety responsibilities stop after the review process. These
responsibilities continue until the system is disposed of. They must
both track the issues or concerns after the system has been fielded.
Based on accident data or field reports, hazards may occur more often
than predicted and the issue may have to be resurfaced for correction
using the Materiel Change (MC) process. Remember, the MANPRINT
process applies to the PIP/MC process as well. Figure 3,
MANPRINT/System Safety Decision Process for Major Systems, illustrates
how the decision process should work.

MANPRINT/SYSTEM SAFETY
DECISION PROCESS FOR MAJOR SYSTEM

MANPRINT
REVIEW
AMC /PMO v
RESOLVED
Y — ™ "iSsues
UNRESOLVED
ISSUES
DEVELOP MANPRINT ,' 6
ISSUES AND
CONCERNS — PRESENT * PRE~ASARG MANPRINT /SAFETY
AT REVIEW ! REVIEW TRACK ISSUE
1
1\,
! UNRESGLVED
’ ISSUES Safety Track Issu
/,’ Through Hazurd1
. Tracking System
USASC ™ - - ASARC ‘
DA LEVEL
SAFETY
INPUT RISK MANPRINT /SAFETY

ACCEPTANCE 2 TRACK ISSUE

Figure 5
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V. SUMMARY.

System safety personnel will continue to meet their
responsibilities as stated in AR 385-16. Under MANPRINT, system
safety will have additional reguirements. These additional
requirements include, but are not limited to, the following:

1. Provide a Combat Developer safety representative to MJIWG
meetings.

2. Provide lessons learned to the MJIJWG for inclusion into the
SSMP.

3. Coordinate safety analyses/tests with each of the other
domains.

4., Review analyses/test data from other domains for safety
implications.

5. Ensure all safety analyses/tests include the human aspect as
well as the materiel aspect of safety.

6. Ensure safety input is given to the MANPRINT briefer for all
milestone reviews and ensure the information is presented with all the
facts The safety assessments should be presented to the decision
makers in all cases.

7. Ensure safety lessons learned for all systems are forwarded,
through the PM or TSM MANPRINT manager, to the Materiel Readiness
Support Activity (MRSA) for input to MANPRINT lessons learned data
base.

VIi. CONCLUSION.

MANPRINT does not eliminate or change, but may add to, the
responsibilities of various organizations as stated in AR 385-16,
"System Safety Engineering and Management"”, dated 3 Sep 85. Army
requlrements for system safety exist in their own right and will be
applied (IAW AR 385-~16) regardless of MANPRINT requirements. MANPRINT
will require two things of system safety: ensure that the human is
included in all safety analyses/tests and that all system safety
results are coordinated with each of the other domains. Under the
MANPRINT "umbrella", system safety will be applied whenever a
MANPRINT effort is applied to a system. In the unlikely event that
MANPRINT requirements are not applied to a specific system, Army
reguirements for system safety will still apply unless specifically
waived by appropriate authority. The bottom line from the Army
perspective is that the MJWG/TSM and SSWG/PM, TIWG, and HEL/HFEA work
hand-in-hand to ensure their management plans and objectives are
consistent with each other. 1In addition, certain tasks and processes
required to implement system safety must be completed within the
system safety function and independent of the MANPRINT process.
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SECTION 2
SAFETY PERSONNEL RESPONSIBILITIES

The following information will describe the responsibilities of
the safety representative in terms of the acquisition life cycle. It
will list the documents or task as they are required by each phase of
the cycle. Included will be the requirements for the interface with
MANPRINT. It will describe the task or document, indicate what must
be done, what are some of the data sources, who is responsible for the
requirement, where the information goes after completed, and further
references to go to for more help and guidance. The duties identified
herein for AMC are intended to indicate support which AMC safety
offices would be expected to provide to the PEO/PM in managing his
program.

1. PREPROGRAM INITIATION

a. Mission Area Analysis (MAA):

(1) Description: MAA identifies MANPRINT issues which can
increase capabilities or correct deficiencies. MANPRINT issues will
include Safety issues.

(2) Task: Identify safety issues or improvements to safety
from predecessor or like systems to be included in the MAA,

(3) Data Sources: Lessons learned, mishap data or
advancements in technology.

(4) Responsibility: TRADOC - System Safety Representative for
the Proponent School/Center.

(3) Feeds: Cperaticnal and Organizational (0&0) Plan, SMMP
(G) References: AR 71-9, AMC/TRADOC 70-2

b. Lessons Learned:

(1) Description: Lessons learned provide the necessary
information to ensure a system is improved or does not repeat the same
mistake as the predecessor system.

(2) Task: Identify and review all potential procurement data
sources. The purpcse is to build a knowledge base of system safety and
health hazards associated with the predecessor system. The safety
issues are to be then added to the requirement documents.
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(3) Data Sources

(a) Mishap data predecessor system - US Army Safety
Center (USASC), AMC proponent Major Subordinate Command (MSC).

(b} Issues considered during evaluation of technology
base products in the research and development phase - Army Materiel
Command (AMC), LABCOM Safety Office and Proponent MSC Safety Office.

(c) Meaintenance Data Base - US Army Materiel Readiness
Support Activity (MRSA).

(d) Early Comparability Analysis (ECA) - Soldier Support
Center-National Capital Region (SSC-NCR), Proponent Combat Developer.

(e) Human Factors Engineering Analysis (HFEA) Report -
Human Engineering Lab.

(f) Safety Assessment Report (SAR) - AMC Proponent MSC
Safety OCffice or Contractor.

{g) Health Hazard Assessment Report {(HHAR) - The Surgeon
General (TSG), AMC Proponent MSC Safety Office, or Contractor.

(h) Development Test (DT) and Operational Test (OT)
Reports - TRADOC Combat Developer (Test and Evaluation Division),
Technical and Operational Independent Evaluation Reports (IERs),
AMC-Army Materiel Systems Analysis Activity (AMSAA), Test and
Evaluation Command (TECOM), Proponent MSC Program Manager (PM).

(i) Data Bases of other services - Air Force Acquisition
Logistics Center, Navy Safety Center.

(3) Contractor Tests,Studies,Development Efforts,
Industry Research.

(k} Any other documents or data bases which may provide
safety issues.

(4) Responsibility: TRADOC - System Safety Representative
Proponent School/Center for the system.

(5) Feeds: O & O Plan, System MANPRINT Management Plan
(SMMP), Preliminary Hazard List (PHL), and Preliminary Hazard Analysis
(PHA) .

(6) References: AR 40-5, AR 40-10, AR 385-16, AR 700-127, DA
PAM 385-16.
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c. System MANPRINT Management Plan (SMMP):

(1) Description: The SMMP is the management device used by
the proponent school/center to ensure that MANPRINT issues are
identified and addressed as early as possible. The SMMP is a living
document and updated as needed throughout the materiel acquisition
process,

(2) Task: Ensure System Safety is included in the SMMP. This
includes but is not limited to the following:

(a) Include the System Safety goals in section 3,
MANPFINT Strategy, of the SMMP.

{b) Ensure the development of a System Safety Management
Plan (SSMP) as part of section 4, Data Sources/Availability, Planned
level cf MANPRINT analysis effort, of the SMMP.

(c) Ensure the above data sources (para 1b(3)) are
included in Tab A, Data Sources, of the SMMP.

(d) Include safety issues found in data sources (2.c.)
listed above are included in section 4, Concerns:; and Tab D, Questions
to be Resolved, of the SMMP.

(e) Ensure a level of tradeoff authority is established
for all MANPRINT issues. This tradeoff authority must be consistent
with the risk acceptance authority established under the SSMP.

(£) Ensure the MANPRINT Joint Working Group (MJWG) and
the System Safety Working Group (SSWG) interface responsibilities are
included in the SMMP and SSMP.

{(g) Ensure the SSMP is reviewed by the MJWG and comments
passed to the SSWG.

{(h) Ensure a System Safety representative is a voting
member and present at all MJWG meetings.

(1) Ensure the SSMP is updated following each update of
the SMMP if safety issues are addressed.

(j) Ensure all safety issues defined by the SSWG are
passed to the MJWG with risk assessments. All MANPRINT safety issues
brought to the MJWG will be passed to the SSWG for evaluation and
determination of a risk assessment.

(k) Ensure projected accident costs (materiel and
personnel) are included in the Cost and Operational Effectiveness
Analysis (CCEA).

(3) Data Source: Lessons Learned (para 1lb), MAA (para la)
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{(4) Responsibility: TRADOC - Proponent School/Center Safety
Representative; Coordination with MSC and AMC Safety Offices.

(5) Feeds: 0O & O Plan, JMSNS

(6) References: AR 385-16, AR 602-2, DA PAM 385-16, SMMP
Procedural Guide (prepared by SSC-NCR)

d. Preliminary Hazard List (PHL):

(1) Description: PHL is a list of hazards that may be
inherent in the design or which may require special management
emphasis. These hazards may be identified from the predecessor system
and should be designed out of the new system.

(2) Task: Examine the system concept shortly after the
concept definition effort begins and compile a PHL identifying
possible hazards that may be inherent in the design. Assistance
saould be reguested from TRADOC and AMC/MSC safety offices.

(3) Data Sources: Lessons learned, design concept.

(4) Responsibility: TRADOC - Combat Developer or contractor.

(5) Feeds: Preliminary Hazard Analysis (PHA), O & O Plan.

(6) References: AR 385-16, DA PAM 385-~16, MIL-STD-882B

e. Preliminary Hazard Analysis (PHA):

(1) Description: PHA is an analysis to identify safety
critical areas, evaluate hazards and identify the safety design
criteria to be used.

(2) Task: Perform and document a PHA to obtain an initial
risk assessment of a concept or system. Based on the PHL and lessons
learned, hazards associated with the proposed design or function shall
be evaluated for hazard severity, hazard probability, and
operational/maintenance/support constraints., Safety provisions and
alternatives needed to eliminate hazards or reduce their associated
risk to a level acceptable to the risk acceptance authority should be
established in the SMMP and SSMP. This effort should be started early
enough to be included in the trade-off studies and design
alternatives. Assistance should be requested from TRADOC and AMC/MSC
safety cffices.

(3) Data Sources: PHL, Lessons Learned, Design Concept,
Input from AMC and MSC Safety Offices and USASC.

(4) Responsibility: TRADOC - Safety Representative of the
Proponent School/Center or contractor.
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{(5) Feeds: 0&0 Plan, SMMP, COEA, Trade Off Analysis (TOA)},
Trade Off Determination (TOD), SSMP, System Safety Program Plan
(SSPr), Request For Proposal (RFP), Statement Of Work (SOW).

(6) References: AR 385-16, DA PAM 385-16, MIL-STD-882B

f. Operational and Organizational (0&0) Plan:

(1) Description: The Q&0 Plan is written when specific
mission deficiencies are identified which appear to warrant
development of a new or improved materiel system. The document
describes how a system will be integrated into the force structure,
deployed, operated, and supported in peacetime and wartime.

(2) Task: Ensure MANPRINT is incorporated in the 0&0 Plan.
System Safety, as part of MANPRINT, must then be written into the 0&0O
Plan. A statement requiring that all safety hazards be eliminated by
design, if not possible to eliminate, reduce or control the hazard to
a level accepted by the risk acceptance authority should be added to
the System Constraints section. Specific critical safety issues
addressed in the MAA shall also be included in the Operationzl
Cheracteristics section of the 0&0 Plan. If possible, include to what
standard/degree the hazard must be controlled if not eliminated.

{(2) Data Sources: MAA, Lessons learned, PHL, PHA, SMMP

(4) Responsibility: TRADOC - Safety Representative Proponent
School/Center

(5) Feeds: Required Operational Capability (ROC), Test and
Evaluation Master Plan (TEMP), RFP, SOW, Temporary Required
Operational Capability (TROC). '

(6) References: AR 40-10, AR 70-1, AR 71-9, AR 385-16, AR
602-2, DA PAM 385-16.

g. Milestone 0 - Program Initiation/Mission-Need Decision:

(1) Description: The Milestone 0 decision determines
mission~-need and approves program initiation and authority to budget
for a new major program. Normally, a concept exploration/definition
phase follows this approval. Primary consideration during this
milestone include:

(a) Mission area analysis.
(b} Affordability and life-cycle cost.

(c} The ability of a modification to an existing US or
Allied system to provide needed capability.
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(d}) Operational utility assessment.

(2) Task: Ensure System Safety issues in the MAA are
addressed.

(3) Data Sources: MAA, Lessons Learned, PHL, PHA, SMMP

(4) Responsibility: TRADOC - Safety Representative Proponent
School/Center

(5) Feeds: Concept Exploration documents and tasks.

(6) References: DoD Directive 5000.1, DoD Directive 5000.43,
DoD Directive 5000.49, DoD Instruction 5000.2, AR 15-14.

2. CONCEPT EXPLORATION

a. Program/Project/Product Manager (PM) Charter:

(1) Description: The PM Charter designates the PM for a
Program/Project/Product. It lists his/her authority and
responsibilities.

(2) Task: Ensure MANPRINT responsibilities are addressed in
the document. Ensure System Safety responsibilities are addressed as
a subsection under MANPRINT or better, as a separate item of
responsibility. Items to be addressed under PM responsibilities for
System Safety are, but are not limited to, the following:

(a) Ensure that hazards associated with the design,
production, test, operation, maintenance, serving, support and
disposal of the system are resoclved through the application of system
safety management and engineering.

(b)) Establish a chartered System Safety Working Group.

{(c) Ensure all contractual documentation includes
requirements for the contractor to deliver {(for review and approval by
the government) results of hazard analyses and risk assessments or,
when using the NDI procurement strategy, ensure the system has been
fully evaluated to assure optimum safety requirements have been met.

(d}) Specific system safety issues will be identified for
UT and TT and considered by the Test Integration Working Group (TIWG)
in test planning. When using an NDI procurement strategy, include the
essential safety characteristics, as specified in the requirements
document, as the minimum safety elements required during the market

investigation.

(e} Provide for hazard identification and tracking
throughout the life of the system,
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(£) Ensure Engineering Change Proposals (ECPs) are
evaluated for safety impact.

(g) Ensure Product Improvement Proposals (PIPs)/Materiel
Changes (MC) will be evaluated for safety implications. Safety PIPs
will be subjected to risk assessments and handled commensurate with
the degree of risk.

(h) The PM will report the results of risk assessments
for all residual hazards and provide recommendations for risk

acceptance or resclution at each milestone review and in-process
review.

(1) The status of all hazards and corrective actions
planned will be provided to the following offices in sufficient time
to perform independent evaluations prior to major milestone reviews:

1l Headquarters (HQ), AMC Safety Office

(S

HQ, TRADOC Safety Office
3 TRADOC System Manager
4 US Army Safety Center
(3) Data Sources: AR 385-16, AR 602-2, DA PAM 385-16
(4) Responsibility: PEO/PM
(5) Feeds: RFP, SOW, System Safety Working Group Charter,

Product Improvement Management Information Report (PRIMIR), Market

Investigation, DT Plan, OT Plan, Test and Evaluation Master Plan
(TEMP) .

(6) References: AR 385-16, DA PAM 385-16

b. Update SMMP, 0&0 Plan:

(1) Description: Update SMMP and 0&0O Plan

(2) Task: Review SMMP and 0&0 Plan to ensure all new safety
information and requirements are included. This should include new
directives or constraints imposed by DA.

(3) Data Source: SMMP, 0&0 Plan

(4) Responsibility: TRADOCC - Safety Representative of
Proponen* School/Center

(5) Feeds: Required Operational Capability (ROC), Test and
Evaluation Master Plan (TEMP), RFP, SOW, Letter of Agreement (LOA).
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(6) References: AR 40-10, AR 70-1, AR 71-9, AR 385-16, AR
602-2, DA PAM 385-16 SMMP Procedural Guide.

c. Health Hacard Assessment (HHA):

(1) Description: The HHA is the application of biomedical
knowledge and principles to identify, evaluate, and control the risk
to the health and effectiveness of personnel who test, use or service
Army systems.

(2) Task: The MANPRINT coordinator should regquest The
Surgeon General’s (TSG) office to do an HHA for the system. Review
the HHA for safety implications.,

(3) Data Source: HHA

(4) Responsibility: OTSG, TRADOC - Safety Professional
Proponent Scheool/Center, agency associated with item development.

(5) Feeds: SHA, HFEA, TOD, TOA, COEA

(6) References: AR 40-10, AR 385-16, DA PaM 385-16, &
TRADOC/aAMC PAM 70-2.

d. Safety Hazard Analysis (SHA):

(1) Description: SHA is accomplished to determine the safety
problem areas of the total system design including potential safety
critical humar error.

(2) Task: Perform and document a system hazard analysis to
identify hazards and assess the risk of the total system design,
including software, and with special emphasis on the subsystem
interfaces. The results of the analysis will be sent to HEL for
inclusion in the HFEA., MSC Safety Office should contact TRADOC and
AMC Safety offices for input.

(3) Data Source: PHL, PHA, HHA

(4) Responsibility: PM Safety POC; Combat Developer Safety
Representative prior to PMO formation.

(5) Feeds: HFEA, TOD, TOA, COEA
(6) References: AR 40-5, AR 40-10, AR 40-13, AR 40-46, AR

40-583, AR 70-25, AR 70-61, AR 385-10, AR 385-16, AR 602-1, AR 602-2,
DA PAM 385-16, MIL-STD-882B
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e. Human Factors Engineering Analysis (HMFEA):

(1) Description: An HFEA is a review of an a:quisition
program to determine whether any critical or major HFE, safety, or
other MANPRINT issues exist that would preclude the scheduled
transition of the program to the next phase of the materiel
acquisition cycle.

(2) Task: Provide SS input by submit-ing the SHA to HEL.
Review the HFEA to ensure all critical safety issues are included in
the document.

(3) Data Source: SHA, HHA, SMMP, HFEA

(4) Responsibility: TRADOC - Safety Representative Proponent
School/Center

{5) Feeds: Milestone Decision Review (MDR), SMMP, 0&0 Plan,
RCC

(6} References: AR 40-10, AR 385-16, AR 602-2, DA PAM 385-16

. Cost and Organizational Effectiveness Analysis (COEA):

(1) Description: The COEA is an anzg ysis which compares the
effectiveness of alternative means of eliminating or reducing a force
or mission deficiency against the defined threat and the cost of
developing, producing, distributing, and sustaining each alternative
system in a military environment for a time preceding combat
application.

(2) Task: Ensure a safety substudy is performed in suppcrt of
the COEA. It should provide projected accident rates and ~ost
(materiel and personnel injury) for input to the COEA. The saiety
subgroup should ask for assistance from the AMC proponent MSC to
provide a tecnnical safety assessment cf each candidate system,

(3) Data Source: Accident/Mishap Data (cost and rate «f
accident/mishap of predecessor system), Safety Assessment c¢f candidate
system, SHA, HHA, HFEA.

(4) Responsibility: TRADOC - Safety Repres-ntative fcr-
Proponent School/Center.

(5) Feeds: COEA, Concept Fzim:lation Package (CFP), ROC,
MDR I

(6) References: AR 40-10, AR 70-1, AR 71-9, AR 385-16, DA
PAM 385-16
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h

Trade Off Determination (TCD):

Y]

t

(L) Description: The TOD is prepared to convey the apparent
cechnical feasibility of potential systems, includiig technical risks
associated with each approach, estimated RDT&E and production cost and
schedules.

(2) Tasx: Ensure Safety requirements are included in the
CD. Prepare information necessary to determine the tradeoffs
ssociated with meeting the safety requirements.

{3) Data Source: Accident/Mishap Data (Predecessor Systems),
SMMP, Lesson Learned, SHA, HHA, HFEA

(4) Responsikility: AMC - MSC Proponent Safety Office
() Feeds: CFP, ROC, MDR I
(¢) References: AR 70-1, AR 71-9, TRADOC/AMC PAM 70-2

h. 1Trade Off Analysis (TCA):

4

(1) Description: The TOA is prepared to detsrmine which
technical approach(es) offered in the TOD are best.

(2) Task: Review TOD and ensure all safety requirements were
evaluated. Coordinate a joint safety evaluation of the TOD and
recommendation for TOA.

(3) Data Source: TCD, 0&0 Plan, SMMP, Lessons Learned

(4) Responsibility: TRADOC - Safety Representative for
ropcnent School/Center and AMC - MSC Safety Office; Coordinate with
2 TRADOC and AaMC Safety Office.

(3) Feeds: CFP, ROC, MDR I

(6) References: AR 70-', AR 71-9, TRADOC/AMC PAM 70-2

1. Test and Evaluation Master Plan (TEMP):

(1) Description: The TEMP is a broad plan that relates test
ives to required system characteristics and critical issues, and

ecti
-~
integrates objectives, responsibilities, resources, and schedules for
all TXE to be wccomplished.
(2) Task: Review TEMP and ensure safety issues/concerns are
incliude in the TEMP for both development and operational testing.

(3) Data Source: SMMP, SHA, HHA, HFEA, 0&0O Plan,

(¢) Responsibility: AMC MSC Safety Office
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(5) Feeds: Master Evaluation Plan, Test Design Plan,
Detailed Test Plan, Outline Test Plan, RFP, SOW, Test and Independent
fvaluation Reports

(6) References: DODD 5000.3, AR 40-10, AR 40-14, AR 70-10, AR
71-3, AR 71-9, AR 385~16, AR 602-2, DA PAM 385-16.

j. Integrated Logistics Support Plan (ILSP):

(1) Description: The ILSP provides a composite of all support
considerations necessary to assure the effective and economical
support of a system for its life cycle and serves as the source
dccument for summary and consolidated information required in other
documents of the Program Management Docunmentation (PMD).

(2) Task: Review ILSP for safety considerations. Ensure

ccnsideration is made for the storage, transportation, handling, and
disposai of a system as well as other support equipment required for
the system.

{(3) Data Source: HHA, SHA, SMMP

(4) Responsibility: AMC MSC and TRADOC

(5) Feeds: ROC, RFP, SOW

(6) References: AMC-R 700-15

k. Draft Reguired Operational Capability (ROC):

(1) Description: The draft ROC is a document which concisely
stzates the minimum essential operational, technical, logistic, cost,
and MANPRINT information necessary to initiate Full-Scale Development
cr Procurement of a materiel system.

(2) Task: Review 0&0 Plan, LOA, SAR, System Specifircations,
and SMMP for critical safety issues which should be included in the
ROC. Provide input to MANPRINT coordinator for input to ROC. Review
RCC to ensure the critical safety issues are included.

Data Source: 0&0 Plan, JMSNS, LOA, SAR, SMMP, System

3)
tions

Specifica

(4) Responsibility: TRADOC ~ Safety Representative Proponent
School/Center

(5) Feeds: RFP, ROC

(6) References: AR 71-9, AR 702-3, AMC/TRADOC PAM 70-2,
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1. Request For Proposal (RFP):

(1) Description: The RFP informs potential contractors of
the total system requirements and reguest that the contractor provide
a proposal to meet all the requirements.

(2) Task: Provide the safety constraints or assessments in
the 0&0 Plan, SMMP or ROC for input to RFP. Review RFP prior to
submission to contractors to ensure all safety input is included.

(3) Data Source: 0&0 Plan, SMMP, SAR, ROC

{4) Responsibility: AMC - MSC Safety Office; Coordinate with
TRADOC System Manager (TSM) and HQ TRADOC Safety Office

(5) Feeds: HFEA, UT, TT, MDRs
(6) References: AR 385-16, DA PAM 385-16, MIL-STD-882B

m. Statement Of Work (SOW):

(1) Description: The SOW is part of the RFP, but is important
enough to list as a separate document. It list the requirements of the
contractor to the government.

(2) Task: Ensure the tasks listed below from MIL-STD-882B are
applied. It should be noted that all system requirements are not the
same and therefore the tasks required must be tailored to the
individual system. Check Contract Data Requirements List (CDRL) to

ensure the proper number of required documents are delivered to the
governmen: .

(a) Ensure the following documents (deliverable) are
required from the contractor as appropriate:

1l System Safety Program Plan (task 101)

2 Hazard Tracking and Risk Resolution (task 105)
3 Preliminary Hazard List (task 201)

4 Preliminary Hazard Analysis (task 202)

5 Subsystem Hazard Analysis (task 203)

£ System Hazard Analysis (task 204)

7 Safety Assessment Report (task 209)

8 Software Hazard Analysis (task 212)

9 Operating and Support Hazard Analysis (task 2(5)
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(b) Ensure the following tasks apply: 100, 102, 103,
104, 106, 108, 206, 207, 208, 211, 213

(3) Data Source: MIL-STD-882B

(4) Responsibility: AMC-PEO/PM, with input from MSC Safety
Cffice

(5) Feeds: HFEA, UT, TT, MDRs
(6) References: AR 385-16, DA PAM 385-16, MIL-STD-882B

n. System Safety Working Group (SSWG) Charter

(1) Description: The SSWG Charter establishes a technically
gualified advisory group for the PM for System Safety management as a
means to enhance safe design and operation of the system.

(2) Task: Prepare a charter which list the responsibilities
of the SSWG. The charter will include, but is not limited to, the
following:

{a) Review of all requirements documents for safety
implications.

(b) Review and evaluate the following documents: CFP,
System Specification, RFP, SSPP.

(c) Response to request from the PM for recommendations
on program matters potentially influencing system safety.

(d) Development of Source Selection Evaluation Board
(SSEB) selection criteria for system safety.

(e} Develcpment of a System Safety Management Plan
(SSMP) .

(£) Development of a PHL.

(g) Collection and evaluation of lessons learned
pertaining to system safety and inputting the information to the
MANPRINT lessons learned data base.

(h) Assist the PM at safety reviews at the contractor’s
facility. Provide PM with comments or recommendations for corrective

action.

(1) Review and evaluate all safety documents.
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(j} Development of a hazard tracking system to identify,
eliminate if possible, rank, estimate a likelihood of occurrence, and
track hazards throughout the life cycle of the program. Recommend
corrective action as necessary.

(k) Membership will be as determined by PM and MSC
Safety Office.

{3) Data Sources: PM Charter

(4) Responsibility: AMC - PM/Safety Representative
(5) Feeds: SSMP, SSWG

(6) References: AR 385-16, MIL-STD-882B

o. System Safety Marnagement Plan (SSMP):

(1) Deccription: The SSMP establishes management policies,
objectives, and responsibilities for execution of a system safety
program for the life cycle of the system. It establishes ground rules
fcr government and contractor interaction with respect to system
safety.

(2) Task: Develop an SSMP for the PM Office. The SSMP
should include the following concerning Safety and MANPRINT:

{z) Ensure a safety representative is voting member and
present for MJWG meetings.

(b) Ensure all safety issues are forwarded to the MJWG
with evaluations and risk assessments.

(c) Request that the MJWG pass all safety issues
surfaced in the meetings to the SSWG for evaluation and risk

&ssessment.

(¢) Ensure the SSMP is forwarded to the MJWG/TSM for
comment

(e) Ensure the lessons learned generated by the SSWG are
inputted to the MANPRINT lessons learned data base.

(3) Data Sources: SSWG Charter
(4) Responsibility: PEO/PM
(5) Feeds: RFP, SSPP

(6) References: AR 385-16, DA PAM 385-16, MIL-STD-882B, PM
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p. Milestone I - Demonstration/Validation Decision:

(1) Description: The Milestone I decision approves
proceeding with the Demonstration/Validation Phase. Primary
considerations during this milestone include:

(a) Program alternative trade-offs

{(b) Performance, cost and schedule trade-offs, including
the need for a new development program versus buying or adapting
existing US or Allied military or commercial systems

(c) Appropriateness of the acquisition strategy

(d) Prc .otyping of the system or selected system

components
{e} Affordability and life-cycle costs
(£) Potential common-use solutions
(g} Cooperative development opportunities
(2) Task: Ensure unresolved safety issues are addressed by

the decision makers.

(3) Data Sources: All documents and tests from previous
sections.

(4) Responsibility: Function of the type of program. MSC
has responsibility for IPR and lower level systems.

(5) Feeds: Demonstration & Validation documents and tasks.

(6) References: DoD Directive 5000.1, DoD Directive 5000.43,
DoD Directive 5000.49, DoD Instruction 5000.2, AR 15-14.

3. DEMONSTRATION & VALIDATION

a. Update SMMP, 0&0 Plan, TEMP, COEA, and ILSP:

(1) Description: Update SMMP, 0&0 Plan, TEMP, COEA, and ILSP
(2) Task: Review above documents to ensure all new safety
information and requirements are included in the documents. This

should include new directives or constraints imposed by DA.

(3) Data Source: SMMP, TEMP, COEA, 0&0 Plan, Milestone
Review Minutes (ASARC).

(4) Responsibility: TRADOC - Safety Representative
for Proponent School/Center and AMC MSC Safety Office
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(5) Feeds: Required Operational Capability (ROC), Test and
Evaluation Master Plan (TEMP), RFP, SOW, Letter of Agreement (LOA).

(6) References: AR 40-10, AR 70-1, AR 71-9, AR 385-16, AR
602-2, DA PAM 385~16 SMMP Procedural Guide.

b. Required Operational Capability (ROC):

(1) Description: The ROC is a document which concisely
states the minimum essential operational, technical, logistic, cost,
and MANPRINT information necessary to initiate Full-Sceale Development
or Procurement of a materiel system.

(2) Task: Review 0&0 Plan, LOA, SHA, System Specification,
and SMMP for critical safety issues which should be included in the
ROC. Provide input to MANPRINT coordinator for input to ROC. Review
ROC to ensure the critical safety issues are included.

(3) Data Source: O0&0 Plan, JMSNS, TROC, SHA, SMMP, System
Specification

(4) Responsibility: TRADOC - Safety Representative for
Proponent School/Center

(S5) Feeds: RFP, TEMP, Test Plans
(6) References: AR 71-9, AR 702-3, AMC/TRADOC PAM 70-2

c. Indeperdent Evaluation Plans (IEP) Technical/Operational:

(1) Description: IEPs are formal documents prepared by the
Technical and Operational Evaluators which address all aspects of
evaluation responsibilities relative to an item or system. The IEP
defines what gquestions/issues will be asked and how they will be
addressed in the IER. It defines the scope of the evaluation; the
scope, amount, and type of testing required to support a milestone
decision review; simulations to be performed; and the evaluation
procedures and data analysis plan contemplated. It is the basis for
the development of subsequent test and evaluation (T&E) documents
(ie., the TDP, TR, and IER). It is revised and updated after each
decision point in the acquisition cycle.

(2) Task: Review the Technical and Operational IEPs to
ensure safety critical issues will be evaluated. Ensure that the
evaluaticn plans will provide for adequate safety testing as part of
the evaluation.

2
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(3) Data Sources: TEMP, SMMP, SSMP, SHA, HHA, 0&0 Plan, ROC,
Operational Issues and Criteria.
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(4) Responsibility: TECOM Safety Office for technical
evaluations and TRADOC Safety Office for operational evaluations

{(5) Feeds: TDP (UT/TT), IER (Technical/Operational), HFEA

(6) References: AR 70-1, AR 70-10, AR 71-3, DA PAM 71-3

d. Test Design Plan (TDP) UT/TT:

(1) Description: The TDP ia a formal document developed by
the test organization which states the circumstances under which a
test and/or evaluation will be executed, the data required from the
test, and the methodology for analyzing test results.

(2) Task: Review the TDP to ensure safety critical issues
are tested and evaluated. Ensure the plan covers safety requirements
to ensure safe testing of the new system.

(3) Data Sources: TEMP, SMMP, SHA, HHA, 0&0 Plan, ROC

(4) Responsibility: Test and Evaluation Command (TECOM)
Safety Office for Technical Test (TT), TRADOC Safety Office for User
Test (UT), OTEA, MANPRINT

(5) Feeds: SR, UT, TT

(6) References: AR 70-10

e. Update SSPP:

(1) Description: Update the SSPP written during concept
exploration by the contractor.

(2) Task: Update contractor’s SSPP. Contractor review above
documents to ensure all new safety information and requirements are
included in the documents. This should include new directives or
constraints imposed by DA.

(3) Data Sources: SSPP

(4) Responsibility: PEO/PM, Contractor Safety Office

{(5) Feeds: SSPP

(6) References: AR 385-16, DA PAM 385-16, MIL-STD 882B

f. Prepare Safety Documents:

(1) Description: The documents to be prepared are Health
Hazard Assessment, Safety Assessment Report, Safety Verification,
Software Hazard Assessment
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(2) Task: Prepare the above documents for government approval
prior to UT/TT.

{(3) Data Sources: PHL, PHA, SHA,

(4) Responsibility: PEO/PM, Contractor’s Safety Office; AMC
- MSC Safety Cffice Acceptance Authority. HHA completed by the Office
of the Surgeon General.

(5) Feeds: UT/TT, TDP, SR

{(6) References: AR 40-10, AR 385-16, DA PAM 385-16, MIL-STD
8828

g. Safety Release (SR):

(1) Description: The SR documents the safety precautions to
be taken for all troop tests by the operational tester to avoid system
damage and perscnnel injury based on development testing and/or a
Safety Assessment Report (SAR). It is required for all troop tests
even if not conducted by operational tester.

(2) Task: Prepare SR 30 days prior to test.

(3) Data Sources: HHA, SAR, HFEA, 0&0 Plan, ROC, SMMP

(4) Responsibility: AMC/TECOM Safety Office for TT and UT.

(5) Feeds: UT and TT

(6) References: AR 385-16, DA PAM 385-16

h. Test Reports UT/TT:

(1) Description: The Test Report contains the data obtained
from executing the test and describes the conditions which prevailed
during the test execution and data collection.

(2) Task: Review the reports for MANPRINT/safety issues.
Provide results from review to SSWG. SSWG provide issues with risk
assessment to MJWG and PM.

(3) Data Sources: TDP, SHA, HHA, BFEA, SR

(4) Responsibility: TECOM, TRADOC, USASC, AMC, PEQO/PM

(5) Feeds: Independent Evaluation Report (IER),

(6} References: AR 71-3, DA PAM 71-3
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i. Independent Evaluation Reports(IER) Technical/Operational:

(1) Description: Reports which assess a system’s technical
performance, operational-effectiveness/suitability, military utility
and completeness of development, including adequacy of testing to that
peint in development and also assesses compatibility with fielded
equipment.

(2) Task: Review IERs for safety issues. Input safety
issues to MDR through PM, TSM, HEL, the Personnel System Staff Officer
(PERSSO) and MANPRINT Office of DCSPER.

(3) Data Sources: TDP, SHA, HHA, HFEA, SR, Test Reports

(4) Responsibility: AMC and USASC System Safety Engineer

(5) Feeds: Milestone Review

(6) References: AR 385-16, DA PAM 385-16

j. Milestone II - Full-Scale Development Decision:

(1) Description: The Milestone II decision approves
proceeding with the Full-Scale Development (FSD) Phase. This decision
establishes more specific cost, schedule, and operational
effectiveness and suitability goals and thresholds. Primary
considerations are:

(a) Affordability in terms of program cost versus the
military value of the new or improved system and its operational

suitability and effectiveness

(b) Program risk versus benefit of added military
capability

(c) Planning for the transition from development to
production

(d) Realistic industry surge and mobilization capacity

(e} Factors that impact program stability

(f}) Potential common-use solutions

(g) Results from prototyping and
demonstration/validation

(h} Milestone authorization

(1) Manpower, personnel, training and system safety
assessments
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(j) Procurement strategy appropriate to program cost and
risk assessments

(k) Plans for integrated logistics support
(1) Affordability and life-cycle costs

(m) Associated command, control, communication, and
intelligence requirements, including communications security

(2) Task: Ensure unresolved safety issues are addressed by
the decision makers.

(3) Data Sources: All documents and tests from previous
sections.

(4) Responsibility: PEO/PM, USASC, AMC HQ - Safety Office,
TRADOC HQ - Safety Office, AMC MSC safety office depending on type of
system (ie, IPR).

(5) Feeds: Demonstration & Validation documents and tasks.

(6) References: DoD Directive 5000.1, DoD Directive 5000.43,
DoD Directive 5000.49, DoD Instruction 5000.2, AR 15-14.

4. FULL SCALE DEVELOPMENT

a. Document Reguirements:

The requirements for Full Scale Development are the same as
for Demonstration & Validation Phase. Normally, one contractor’s
system is chcsen for continued evaluation. All changes and
improvements are applied prior to further testing. The system then
goes through the testing requirements as already stated in the
Demonstration & Validation Phase.

b. Milestone III - Full Scale Production Decision:

(1) Description: The Milestone III decision approves
proceeding with the Full Scale Production/Deployment Phase. Primary
considerations are:

{a) Results of completed operational test and evaluation
(b) Threat validation
(c) Production or construction cost verification

(d) Affordability and life-cycle costs

(e) Production and deployment schedule

33




(f) Reliability, maintainability and plans for
integrated logistics support

(g) Produciability as verified by independent
assessment

(h) Realistic industry surge and mobilization capacity
(i) Multi-year procurement or milestone authorization

(j) Manpower, personnel, training, and safety
requirements

(k) Cost effectiveness

(1) Associated command, control, communication, and
intelligence requirements

(2) Task: Ensure unresolved safety issues are addressed by
the decision makers.

(3) Data Sources: All documents and tests from previous
sections.

(4) Responsibility: USASC, AMC HQ -~ Safety Office, TRADOC HQ
- Safety Office

(5) Feeds: Production and Deployment documents and tasks.

(6) References: DoD Directive 5000.1, DoD Directive 5000.43,
DoD Directive 5000.49, DoD Instruction 5000.2, AR 15-14, AR 385-16, DA
PAM 385-16.

5. PRODUCTION & DEPLOYMENT

a. Materiel Release:

(1) Description: At Materiel Release, the Materiel Developer
transfers ownership of the system to the user. Materiel Release
actions can take the form of;

(a) Training releases

(b) Conditional releases

(c} Full release
Training releases and conditional releases are utilized when all the
criteria for a full release are not met but the benefit of early

availability of the system to the user exceeds the risk or negative
factors. Typical causes for less than a full release are lack of full
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logistic support, lack of finalized manuals or the existence of safety
hazards identified after Milestone III decisicn.

(2) Task: Assure unresolved hazards are identified to
decision makers and users; critical safety licenses, authorizations,
hazard classification, fuze certifications, EOD procedures, range
safety fans, and the system disposal/demilitarization procedures, are
in place; and user acceptance statements are completed prior to
transfer of the systems.

(3) Data Sources: Initial production tests reports; first
article tests; independent evaluator’s report, user acceptance
statements; system safety risk assessments; health and safety data
sheets; final health hazard assessments, NRC radicactive material
licenses and authorizations; DOD final hazard classifications: range
safety fans; EOD procedures; system disposal/demilitarization plans PM
safety related get well plans.

(4) Responsibility: AMC MSC Safety Offices; AMC HQ - Safety
Office; TRADOC HQ - Safety Office; accepting user safety office.

(5} Feeds: Materiel release decisions

(6) References: AR 40-10, AR 40-14, AR 385-63, AR 700-127,
TR 700-2, AMC-R 385-21, AMC-R 700-34.

b. Production:

(1) Description: Production initiation decision results in
approval of production process.

(2) Tasks: Assure production hazards are identified and
resolved prior to production initiation and required licenses,
authorizations, explosive sites plans and explosive related SOPs are
granted or approved and conditions of such have been met prior to
initiation of production.

(3) Data Sources: DDESB final explosive site approval; NRC
radiocactive material licenses; DA radicactive material authorizations:
SOPs of hazardous operations; quality control plans for critical
safety components; facility and process hazard analysis.

(4) Responsibility: BAMC MSC Safety Offices

{(5) Feeds: Production initiation decision.

(6) References: DOD 6055.9-STD, AR 385-11, AMC-R 385-100,
DARCOM-R 385-3
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€. Postfielding

a. Milestone IV - Logistics Readiness and Support Review:

(1) Description: The Milestone IV decision identifies
actions and resources needed to ensure that operational readiness and
support objectives are achieved and maintained for the first several
years of the operational support phase. The Milestone IV review will
normally occur 1 to 2 years after initial deployment. The primary
considerations are:

(a) Logistics readiness and sustainability (peacetime
and wartime)

(b} Weapon support objectives

(c) Implementation of integrated logistics support plan

(d) Capability of logistics ac*ivities, facilities, and
training and manpower to provide support efficiently and
cost-effectively

(e) Disposition of displaced equipment

(f) Affordakility and life-cycle cost

(2) Task: Track all safety issues not corrected before

fielding. Record and track all new issues arising after fielding.
Develop lessons learned from these issues. Provide all safety
information to the appropriate level for recolution. Unresolved
issues should be presented to the Milestone IV review board.

(3) Data Sources: Same as data sources for lesson learned.

(4) Responsibility: PEO/PM, Combat Develcper Safety Offices,
command with readiness management responsibility

(5) Feeds: Future system development and modifications on
existing systems, MAA.

{6) References: DoD Directive 5000.1, DoD Directi-e 5000.43,
DoD Directive 5000.49, DoD Instruction 5000.2, AR 385-16, DA PAM
385-16.

b. Milestone V - Major Upgrade or System Replacement:

(1) Description: The Milestone V decision encompasses a
review of a system’s current state or operational effectiveness,
suitability, and readiness to determine whether major upgrades are
necessary or hazards warrant consideration of replacement. This
milestone decision normally will occur 5 to 10 years after initial
deployment. The primary considerations are:
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(a) Capability of the system to continue to meet its
original or evolved mission requirements

(b) Potential necessity of modifications and upgrades to
ernsure that mission requirements are met and that the useful life is
exLended

(¢} Changes in the threat that require increased
capability

(d) Changes in technoclogy that present the opportunity
a significant breakthrough in system worth

th
O
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(e} Disposition of displaced equipment

(f) Decision as to whether ccncerns (to include safety)
are critical enough to warrant major modification, retirement, and/or
new start considerations

(2) Task: Track all safety issues not corrected before
fielding. Record and track all new issu2s arising after fielding.
Cevelop lessons learned from these issues. Provide all safety
information to the appropriate level for resolution. Unresolved
issues should be presented to the Milestone IV review board.

(3) Data Sources: Same as data sources for lesson learned.

(4) Resovonsibility: PM/PEO, Combat Developer Sat=ty Qffices,
command with reauiness management responsibility

(5) Feeds: Fiature system developments and modifications on
existing systems, MAA,.

(6) References: DoD Directive 5000.1, DoD Directive 5000.43,
DoD Directive 5000.49, DoD Instruction 5000.2, AR 385-16, DA PAM
385-16.
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ACRONYM LIST

AMC Army Materiel Command

AR Army Regulation

ASARC Army Systems Acquisition Review Council
COEA Cost and Operational Effectiveness Analysis
DOD Department of Defense

IAW In Accordance With

ILS Integrated Logistics Support

LHEX Light Helicopter Experimental

MAA Mission Area Analysis

MANPRINT Manpower and Personnel Integration

MC Materiel Changes

MCM Materiel Changes Management
MIL-STD Military Standard

MJIWG MANPRINT Joint Working Group.
MSC Major Subordinate Command

NDI Non-Developmental Items

C&0 Operational and Organizational

ODCSPER Cffice of the Deputy Chief of Staff for Personnel

OTSG Office of the Surgeon General
PIE Product Improvement Proposal
REP Request for Proposal

ROC Required Operational Capability
SDI Strategic Defense Initiative
SMMP System MANPRINT Management Plan
SSMP System Safety Management Plan
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System Safety Working Group
Test and Evaluation Master Plan

Training and Doctrine Command
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