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BACKGROUND

For many years, Habitability requirements have been included in the DoD human engineering design criteria standard,
MIL-STD-1472, and a variety of other requirements documents, such as the system specifications. However, the scope of
Habitability can far exceed that of human engineering. To date, there has not been a best practice standard for contractor
activities in planning and executing Habitability activities in support of system acquisition programs.

The DoD established an HSI Standards Working Group on 28 June 2012 to develop a new standard for HSI to provide
comprehensive guidance to industry. The DoD selected the SAE International G-45 Human Systems Integration Committee
to lead this task. SAE International executed a multi-year effort beginning in May 2016 that resulted in the development and
release of a best practice standard for HSI in February 2019 (SAE6906).

To achieve a full, seven-domain HSI program, acquisition contracts must contain HSI program requirements as well as
requirements in all seven domains. As of 2020, military and/or industry standards existed in five of the seven HSI domains:

Human Factors Engineering (HFE), Training, Safety and Occupationar Health (SOHand Wanpower and Personnel. Best
practice standards are heeded in the other two domains: Habitability, and Force Protection and'Sunvivability. If the intent is
for the contractor to perform activities to achieve Habitability, then the acquisition contraét)should contain Habitability
requirements.
This standard addressgs Habitability domain activities that should be conducted as-part of a “sfand-alone” Habitability
program (4.1). Additionglly, Habitability domain activities that should be conducted in‘support of an HSI program, when HSI
is required, are addressged in 4.2.
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1. SCOPE

This SAE Systems Management Standard specifies the Habitability processes throughout planning, design, development,
test, production, use and disposal of a system. Depending on contract phase and/or complexity of the program, tailoring of
this standard may be applied. Appendix C provides guidance on tailoring standard requirements to fit the various DoD
acquisition pathways. The primary goals of a contractor Habitability program include:

e Ensuring that the system design complies with the customer Habitability requirements and that discrepancies are
reported to management and the customer.

e |dentifying, coordinating, tracking, prioritizing, and resolving Habitability risks and issues and ensuring that they are:

o Reflected in the contractor proposal, budgets, and plans.

o Raised at design, management, and program reviews.
o Debated in working group meetings.
o Coordinated with Training, logistics, and the other HSI disciplines.

o Included appropriately in documentation and deliverable data items.

e Ensuring that Habitability requirements are applied to all personnel enyironments, including
trainers, and suppdrt personnnel.

pperators, maintainers,

¢ Identifying and purguing opportunities to reduce Habitability costs:

e Ensuring that Habifability considerations are addressed in.analyses, design decisions, trade-offs, and design changes
(e.g., Engineering Change Proposals (ECP)).

e Conducting Habita

HSI domain analys

Ensuring that Hab

ility analysis activities and supporting human factors analyses (e.g., workl
bs to provide evidence to support design decisions and trade-offs and to co

tability analyses, results and recommendations are timely, technically co

bad analysis) and other
brdinate shared data.

mpetent/complete, and

included in design flecisions, tradeoffs,-and changes.
e Ensuring that enpironments experienced by subjects in experiments, simulations, tegsts, evaluations, and
demonstrations arg consistentaith the customer’s Habitability requirements and meet the U.S| Government and DoD
policies for protectgn of human)subjects.

e Ensuring that Habitpbilityissues discovered in test, evaluation, demonstration, Operational Test
and operations are|résolved in a technically competent/complete and timely manner.

and Evaluation (OT&E),

2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the contract. In the event of
conflict between the text of this document and references cited herein, the text of this document takes precedence. Nothing
in this document, however, supersedes applicable laws and regulations or contracts unless a specific exemption has been
obtained.
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2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

EIA-632 Processes for Engineering a System

EIA-649 Configuration Management Standard

EIA-649-1 Configuration Management Requirements for Defense Contracts
GEIA-STD-0007 Logistics Product Data

GEIA-STD-0010 Standard Best Practices for System Safety Program Development and Execution
SAE J1777 General Environmental Considerations for Marine Vehicles

SAE J1782 Ship Systems and Equipment - Hydraulic Systems - Noise Contraol

SAE1001 Integrated Project Processes for Engineering a System

SAEG906 Standard Practice for Human Systems Integration

TA-STD-0017 Product Support Analysis

2.1.2 Code of Federal Regulations (CFR) Publications

Available from the United States Government Printing Office,5#32 North Capitol Street, NW, Washington, DC 20401,
Tel: 202-512-1800, wwv.gpo.gov.

45 CFR 46 Protection of Human Subjects
2.1.3 U.S. Military Pdblications

Copies of these documgnts are available onling' at https://quicksearch.dla.mil.

CJCSI 5123.01 Charter of the-doint Requirements Oversight Council (JROC) and Implementation of the Joint
Capabilities:and Development System (JCIDS)
MIL-HDBK-502 DoDR-Handbook: Product Support Analysis (PSA)
MIL-STD-882 DoD Standard Practice: System Safety
MIL-STD-1472 DoD Design Criteria Standard, Human Engineering
MIL-STD-46855 II?oD_I.tS'tandard Practice: Human Engineering Requirements for Military Systems, Equipment and
acilities

Booher, H. (Ed.). (2003). Handbook of human systems integration. John Wiley & Sons, https://doi.org.10.1002/0471721174.
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2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Technical

Report.

2.21

SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

ARP292

Environmental Control Systems for Rotorcraft

2.2.2 ASTM Publications

Available from ASTM
Tel: 610-832-9585, ww|

ASTM F1166-07

ASTM F1337-10

2.2.3 |EEE Publicatiq

Available from IEEE (
www.ieee.org.

IEEE 15288.1

IEEE 15288.2
ISO/IEC/IEEE 15288
ISO/IEC/IEEE 29148
2.2.4 NASA Publicat

NASA Technical Servi
Hampton, VA 23681-21

NASA Report 4010

International, 100 Barr Harbor Drive, P.O. Box C/00, West Conshoho
v.astm.org.

Standard Practice for Human Engineering Design for Marine Systems, E

Standard Practice for Human Systems Integration Program for Ships
Equipment, and Facilities

ns

Dperations Center, 445 and 501 Hoes Lane,«Riscataway, NJ 08854-414

IEEE Standard for Application of Systems Engineering on Defense Prog
IEEE Standard for Technical Reviews and Audits on Defense Programs
Systems and software engineering - System Life Cycle Processes
System and Software Engineering - Life Cycle Processes - Requirement
ons

ces, NASA STRProgram STI Support Services, Mail Stop 148, NASA Lan
99, 757-864<9658, Fax: 757-864-6500, http://ntrs.nasa.gov/.

Space Station Group Activities Habitability Module Study

Cken, PA 19428-2959,

quipment, and Facilities

and Marine Systems,

11, Tel: 732-981-0060,

fams

s Management

gley Research Center,

ns

2.2.5 AlAA Publicatid

Available from American Institute of Aeronautics and Astronautics, 1801 Alexander Bell Drive, Suite 500, Reston, VA
20191-4344, Tel: 703-264-7500, www.aiaa.org.

Ball, R.E. (2003). The fundamentals of aircraft combat survivability: Analysis and design (2nd edition). American Institute
of Aeronautics and Astronautics, Inc., https://doi.org/10.2514/4.862519.

226

U.S. Military Publications

Copies of these documents are available online at https://quicksearch.dla.mil.

DI-HFAC-80743

DI-HFAC-80744

Notice 1 - Human Engineering Test Plan (HETP)

Notice 1 - Human Engineering Test Report (HETR)


http://www.sae.org/
http://www.astm.org/
http://www.ieee.org/
http://ntrs.nasa.gov/
http://www.aiaa.org/
https://doi.org/10.2514/4.862519
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DI-HFAC-80745

DI-HFAC-80746

DI-HFAC-80747

DI-HFAC-81743

DoD Directive 5000.01

DoD Instruction 5000.0

Human Engineering Systems Analysis Report (HESAR)

Human Engineering Design Approach Document - Operator (HEDAD-O)

Human Engineering Design Approach Document - Maintainer (HEDAD-M)

Human Systems Integration Program Plan (HSIPP)
The Defense Acquisition System

2 Operation of the Defense Acquisition System

Battisti, A. (2016). Shipboard habitability design criteria and practices manual (surface ships) for new ship designs and
modernization (Report no. T9640-AC-DSP-010/HAB Rev 1). Department of the Navy, Naval Sea Systems Command.

Available at https://hab

tability.net/VWVebData/ 9640-AC-DSP-010_HAB.pdf.

Carr, L. and Greene, F
systems engineering (R
https://ww3.safaq.hq.af]

(2009). Human systems integration (HIS) in acquisition: Integrating human
eport no. AFHSIO-003). Air Force Human Systems Integration Office: Avail
mil/Portals/63/documents/organizations/ADA519018%20(1).pdf-

Cullom, P.H. (2012). Shipboard habitability program (Report no. OPNAVINST 9640:1'B). Departme

the Vhief of Naval Ope

fations. Available at

concerns into life cycle
able at

ht of the Navy, Office of

https://www.med.navy.mil/Portals/62/Documents/NMFA/NMCPHC/root/Field%20Activities/Pages/NEPMUG6/Operational%

20Support/Environmen

fal%20Health/OPNAVINST-9640-1B.pdf.

Department of the Nav
4790.3, Vol. 6). Norfolk
47903-REV-Dpdf/

DoD. (2010). DoDAF a
https://dodcio.defense.

. (2019). Habitability. Joint fleet maintenance ananual (JFMM) (COMUSFLT]
VA: Department of the Navy. Available at:fAtips://www.coursehero.com/file

FORCOMINST
77278165/JFMM-

chitecture framework version 2.02,.Department of Defense. Available at
jov/Library/DoD-Architecture-Framework/.

DoD. (2017a). Best pra
15288.2) on contracts f
https://acgnotes.com/w|

ctices for using systems engineering standards (ISO/IEC/IEEE 15288, IEEH
pr Department of Defense acquisition programs. Department of Defense. AV
-content/uploads/2044/09/0SD-Guide-to-Best-Practices-Using-Engineerin

15288.1, and IEEE
ailable at
)-Standards-2017.pdf.

DoD. (2017b). Risk, isg
Available at https://ww\

ue, and opportunity management guide for defense acquisition programs. O
v.dau.edu/tools/lhists/DAUTools/Attachments/140/R10-Guide-January2017.4

epartment of Defense.
df.

GAO. (2003). Navy act
U.S. General Accountir

ons needed to optimize ship crew size and reduce total ownership costs (Rg
g Office: Available at https://www.gao.gov/assets/gao-03-520.pdf.

Miles, T. (2012). NAVS

FA-design criteria and practices manual for submarine general arrangemen

eport no. GAO-03-520).

T05U3-085). Departme

nt of the Navy, Naval Sea Systems Command.

s design (Report no.

U.S. Army. (2018). Soldier-materiel systems: Guide for human systems integration in the system acquistion process
(Army pamphlet no. 602-2). U.S. Army. Available at
https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdf/web/ARN7935 DAPam602-2 FINAL.pdf.

U.S. Army. (2019). Research, development, and acquisition: Survivability of Army personnel and materiel (Army
regulation no. 70-75). U.S. Army. Available at https://armypubs.army.mil/epubs/DR_pubs/DR_a/pdf/web/ARN7772 AR70-

75 FINAL.pdf.
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https://www.med.navy.mil/Portals/62/Documents/NMFA/NMCPHC/root/Field%20Activities/Pages/NEPMU6/Operational%20Support/Environmental%20Health/OPNAVINST-9640-1B.pdf
https://www.coursehero.com/file/77278165/JFMM-47903-REV-Dpdf/
https://www.coursehero.com/file/77278165/JFMM-47903-REV-Dpdf/
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/
https://acqnotes.com/wp-content/uploads/2014/09/OSD-Guide-to-Best-Practices-Using-Engineering-Standards-2017.pdf
https://www.dau.edu/tools/Lists/DAUTools/Attachments/140/RIO-Guide-January2017.pdf
https://www.gao.gov/assets/gao-03-520.pdf
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2.2.7 Other Publications

ABS. (2016a). Guide for crew habitability on offshore installations. American Bureau of Shipping. Available at
https://ww2.eagle.org/content/dam/eagle/rules-and-
quides/current/offshore/105 crewhabitabilityoffshoreinstallations/HAB Offshore Guide e.pdf.

ABS. (2016b). Guide for crew habitability on ships. American Bureau of Shipping. Available at
https://ww2.eagle.org/content/dam/eagle/rules-and-
quides/current/other/102 crewhabitabilityonships/HAB Ship Guide e.pdf.

ABS. (n.d.). MLC-ACCOM notation [PowerPoint slides]. American Bureau of Shipping. Available at
https://ww2.eagle.org/content/dam/eagle/rules-and-resources/Safety-and-Human-Factors-Design/workplace-
design/ergonomic-and-safety-resources/MLC-ACCOM%20Notation.pdf.

AlA. (2016). Architectufalgraphic standards (12th edition). The American Institute of Architects. Avhpilable at
https://store.aia.org/products/architectural-graphic-standards-12th-edition?variant=16398864 513"

INCOSE. (2015). INCOSE systems engineering handbook: A guide for system life cycle precesses|and activities (4th
edition). The Internatiopal Council on Systems Engineering. Available at https://www.incose.org/prgducts-and-
publications/se-handbook.

U.S. Army Aviation Sydtems Command. (1989). Aircraft crash survival design guide - Volume V: Aifcraft postcrash
survival (Report no. USAAVSCOM TR 89-D-225). U.S. Army Aviation Systems,Command. Available at
http://everyspec.com/ARMY/TM-Tech-Manual/TR _89-D-22A VOL-5 DEC1990 44300/.

2.3 Acronyms

AoA Analysi|s of Alternatives

ASAP Aircrew Systems Advisory Panel

ASTM Ameridan Society for Testing and Materials

CBRNE Chemigal, Biological, Radiological,"Nuclear, and Explosive
CcDD Capabllity Development Document

CDR Critical| Design Review

CDRL Contrapt Data_Requirement List

CONEMP Concept.of\ Employment

CONOPS Concept of Operations

COTS Commercial Off-the-Shelf

CSWG Crew Systems Working Group

DAG Defense Acquisition Guidebook, or Design Advisory Group
DHS Department of Homeland Security

DID Data Item Description

DoD Department of Defense


https://ww2.eagle.org/content/dam/eagle/rules-and-guides/current/offshore/105_crewhabitabilityoffshoreinstallations/HAB_Offshore_Guide_e.pdf
https://ww2.eagle.org/content/dam/eagle/rules-and-guides/current/offshore/105_crewhabitabilityoffshoreinstallations/HAB_Offshore_Guide_e.pdf
https://ww2.eagle.org/content/dam/eagle/rules-and-guides/current/other/102_crewhabitabilityonships/HAB_Ship_Guide_e.pdf
https://ww2.eagle.org/content/dam/eagle/rules-and-guides/current/other/102_crewhabitabilityonships/HAB_Ship_Guide_e.pdf
https://ww2.eagle.org/content/dam/eagle/rules-and-resources/Safety-and-Human-Factors-Design/workplace-design/ergonomic-and-safety-resources/MLC-ACCOM%20Notation.pdf
https://ww2.eagle.org/content/dam/eagle/rules-and-resources/Safety-and-Human-Factors-Design/workplace-design/ergonomic-and-safety-resources/MLC-ACCOM%20Notation.pdf
https://store.aia.org/products/architectural-graphic-standards-12th-edition?variant=16398864513
https://www.incose.org/products-and-publications/se-handbook
https://www.incose.org/products-and-publications/se-handbook
http://everyspec.com/ARMY/TM-Tech-Manual/TR_89-D-22A_VOL-5_DEC1990_44300/
https://saenorm.com/api/?name=63d6798da4e1d375f9ecc08da71a937e
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DoDAF Department of Defense Architecture Framework

DoDI Department of Defense Instruction

ECP Engineering Change Proposal

EMD Engineering, Manufacturing, and Development

FOC Full Operational Capability

FPS Force Protection-Survivability

FRP Full Rate Production

GAO Goverfment Accountability Office

GEIA Government Electronic Industries Association

GFE Govergpment Furnished Equipment

GFP Government Furnished Property

GFI Goverpment Furnished Information

HDBK Handbpok

HEDAD-M Humar) Engineering Design Approach Document-Maintainer
HEDAD-O Humar) Engineering Design Approach Documeént-Operator
HESAR Humarn Engineering Systems Analysis Report

HFAC Humar) Factors (standardization)

HFE Humar) Factors Engineering

HSI Humar) Systems Integration

HSIPP Humar) Systems-integration Program Plan

HSIR Humar) Systems Integration Report

IAW In Accordance-With

IEEE Institute of Electrical and Electronics Engineers

ILA Independent Logistics Assessment

IMP Integrated Master Plan

IMS Integrated Master Schedule

INCOSE International Council on Systems Engineering

I0C Initial Operational Capability

IPS Integrated Product Support
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IPT Integrated Product Team

ISO International Organization for Standardization

JCIDS Joint Capabilities Integration and Development System
KPP Key Performance Parameter

KSA Key System Attribute

LCMP Life Cycle Management Plan

LCSP Life Cycle Sustainment Plan

LRIP Low Rate Initial Production

MAP Maintajner Advisory Panel

NASA National Aeronautics and Space Administration

OBS Organigational Breakdown structure

ODASD Office ¢f the Deputy Assistant Secretary of Defense
PDR Prelimipary Design Review

PESHE Prograjnmatic Environmental Safety and Health Evaluation
PSA Produgt Support Analysis

PSE Produgt Support Element

RFP Requept for Proposal

SDD Systenm Design and Development (acquisition phase)
SDRL Subcontract Data Requirements List

SME Subjedt Matter Expert

SOW Statement ofdWork

SOH Safety/Oceupational-Health

STD Standard

SE Systems Engineering

SEMP Systems Engineering Master Plan (Contractor)

T&E Test and Evaluation

WBS Work Breakdown Structure

WG Working Group
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2.4  Definitions

CAPABILITY REQUIREMENTS: A capability which is needed to meet an organization’s roles, functions, and missions in
current or future operations. To the greatest extent possible, capability requirements are described in relation to tasks,
standards, and conditions IAW the Universal Joint Task List or equivalent DoD Component Task List (CJCSI 5123.01).
Capability requirements serve as the basis for system and specification requirements.

CONTRACTOR: This term refers to the company or organization responsible for fulfilling the system acquisition contract
requirements. An alternative term could be “solution provider.”

CONTRACTOR HABITABILITY PRACTITIONER: Personnel responsible for planning, coordinating, and executing the
Habitability program; serves as the contractor’s Habitability single point-of-contact.

CONTRACTOR HABITABILITY TEAM: Refers to the contractor (typically a Prime contractor) practitioners responsible for

performing Habitability
contractors, subcontrad

CUSTOMER HABITABILITY TEAM: Refers to the U.S. Government Habitability team in the organi

the procuring agency f
the procuring agency a

HABITABILITY: The liv
health, comfort, and pe
environment that peopl
controls and, if approp|
(e.g., berthing and perg
or that have such an a
morale that recruitmen
Standard-Human Engin
personnel Habitability.

HABITABILITY DOMA
maintainer, trainer, an
effectiveness, safety, c
claims, noise, vibration

HABITABILITY RISK: A
can be technical as we

HABITABILITY TASK:
goals of improving Hab

HSI LEAD: Contractor]

activities under a sysiems acquisition coniract. 1he Habitability team may
tors, and selected supplier personnel.

br providing Habitability support. The team may be in the procuring agency
hd one or more other organizations.

ng and working conditions that are necessary to sustainthe well being, mora
rformance of the end-user population. Habitability considerations include all
b inhabit, for work, rest, or other purpose. It includes.adequate space and env
Fiate, requirements for personnel services (e.g¢,medical, dental, and mes
onal hygiene) that have a direct impact on meeting or sustaining system per

[ or retention is degraded. Many Habitability design criteria are contained
eering (MIL-STD-1472). System desigri‘and operational performance requirg

IN SYSTEM REQUIREMENTS: Physical and environmental requirg
d/or supporter) associated“with the system, to the extent that human
bmfort, well-being, or morale' may be affected. Content areas include charag
temperature, sanitation, and ergonomics.

\ physical or environmental condition with potentially adverse impact on hu
| as programmatic.

A\ny task-performed by the Habitability practitioner and Habitability team that
tabiity integration, improving human performance, or reducing Habitability-d

also include associate

ration(s) responsible to
or distributed between

le, safety, occupational
aspects of the physical
ronmental/temperature
5) and living conditions
formance/effectiveness

Hverse impact on safety (e.g., GEIA-STD-0010, MIL-STD-882), health, conpfort, quality of life, and

in DoD Design Criteria
ments may also impact

ments (operator/user,
performance, mission
teristics such as space

mans. Habitability risks

contributes to achieving
riven ownership costs.

pérson responsible for planning, coordinating and executing the HSI p

rogram; serves as the

contractor’s HSI single

point-of-contact.

HSI PROGRAM: All the planning, analysis, risk/issue management, design support, test and evaluation (T&E), coordination,
and documentation activities undertaken in response to HSI programmatic requirements contained in the system acquisition
contract Statement of Work (SOW).

HSI WORKING GROUP: Typically, a chartered organization charged with carrying out all the HSI activities associated with
a system acquisition program. The HSI Working Group (or may be called an Integrated Product Team [IPT], depending on
the program or Service) is typically co-chaired by customer and prime contractor HSI leads. Membership usually includes
HSI and HSI domain representatives from the Prime contractor and customer. The HSI Working Group may also include
HSI and domain representation from major subcontractors, associate contractors, and major suppliers.

HSI PROGRAMMATIC REQUIREMENTS: Statement of Work (SOW) requirements for Human Systems Integration tasks
for the contractor HSI team to execute. Focus of these requirements is on HSI program planning, coordination, execution,
documentation, and reporting.
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HUMAN SYSTEMS INTEGRATION (HSI): HSI is a comprehensive management and technical approach applied to systems
development and integration as part of wider Systems Engineering and Integrated Product Support processes to ensure
that human performance is optimized to increase total system performance and minimize total systems ownership costs.
The HSI discipline focuses on addressing human considerations within system engineering and integrated product support
processes to optimize total system performance. HSI efforts accomplish this by ensuring that the human is fully and
continuously considered as part of the total system in the development and acquisition of all systems. Consistent with DODI
5000.02, HSI considerations comprise Human Factors Engineering (HFE), Safety and Occupational Health (SOH),
Habitability, Force Protection and Survivability (FPS), Manpower, Personnel, and Training.

HUMAN PERFORMANCE: A measure of performance of human tasks in a specified environment, reflecting the ability of
users (e.g., operators, trainers, supporters and maintainers) to meet system performance standards, including reliability and
maintainability, under the conditions in which the system will be employed (adapted from MIL-HDBK-1908).

MANAGEMENT: Contractor senior managers and/or program manager. Since this standard applies only to contractors, the

term “management” do

PROCURING AGENC
considered the “custom

SENIOR MANAGER O
SHALL: Indicates requi

SHOULD: Used for in
permissible.

STANDARD PRACTIC
work for a program (i.e
are determined by a br
practice and applicatior

USER: Personnel, who
3. HABITABILITY DE
3.1 Habitability Oven
3.1.1  Introduction

Habitability factors are |

of work, well-being anc
accomplishment, and d

ES Ot appty 1o the procuring agency prograrnt manager or Other CUStoTer 17

: The procuring agency is the organization responsible for system acquisit
er” (e.g., Naval Air Systems Command).

R PROGRAM MANAGER: Refers to the contractor’s Senior Marnager or Prd
rements for which compliance with the specific statementis required.

ormative and guidance statements, wherever optional compliance with {

anagers.

on and as such can be

gram Manager.

he recommendation is

E (OR BEST PRACTICE): The recommended process to be followed in implg¢menting and executing

, HSI efforts for a program) against which\other practices are measured. Hz

pad-based group of DoD and contractor’Subject Matter Experts (SME), whag
of Habitability on a variety of acquisition programs.

operate, maintain, train, and support the equipment, system, or facility.

SCRIPTION AND OBJECTIVES

iew

bitability best practices
are experienced in the

ving and.warking conditions that affect the morale, safety, health, quality of li

ften precludes recruitment and retention problems. Habitability consists of

systems, facilities (tem

comfort of the target population. Habitability contributes to personnel eﬁT

porary and permanent), and services necessary to satisfy personnel needs.

fe, performance, quality
ctiveness and mission
hose characteristics of

Habitability factors include the physical environment (e.g., adequate light, space, ventilation, sanitation, temperature and
noise control), cultural environment (e.g., beliefs, practices, customs, behaviors), social environment (e.g., intentionally
developed relationships, interactions, and support networks), personal services (e.g., religious, medical, and mess), working
environment (e.g., freedom from physical or cognitive stressors) and living conditions (e.g., berthing and personal hygiene).
The full range of Habitability considerations are most commonly applicable to systems such as ships, spacecraft, aircraft,
land and amphibious vehicles, mobile systems, and permanent land facilities that support sustained, environmentally
contained and/or protected operations.
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The following Habitability areas are potentially applicable in the system design process:

Environmental Control

o

O

o

Habitability Facilitig

o Living and worl
user population
o Adequate spacd
o Material selecti
o Accommodatio
Persons (VIP),
o Physical fithesg
o Stowage for P4
o Fresh water av|
o Sanitation and
o Berthing, bathi
Job Design
@)
o Crew routine s
@)

Air conditioning, heating, and ventilation adequacy, contamination and quality control.

Temperature, humidity and other environmental ranges and controls.

Environmental conditions that potentially risk human safety or health.

Noise environment.

Vibration and motion environment.

Lighting adequ

hcy to support human task performance.

[

ing conditions necessary to sustain the morale, safety, health, comfort, and
S.

e and arrangement for work, living, personal stowage, and rest.
on (e.g., flammability, toxicity).

hs for users, passengers, and visitors, including those with special need
Americans with Disabilities Act (ADA) compliance, medical needs).

and recreation facilities.

rsonal Effects.
bilability, food availability, and quality control.
waste control measufes:

ng and personal hygiene capabilities.

Role, job and task characteristics to ensure adequate user performance and morale.

job effectiveness of the

5 (e.g., Very Important

AN |
TTCUUITS.

Sustaining required levels of human performance, and achieving adequate rest/maintaining circadian rhythms in
extreme/extended mission environments.

Personnel Services

o

o

o

o

Barber, post office, store.

Religious, med

Housekeeping

ical, dental and food services.

(cleanliness of inhabited spaces).

Laundry/dry cleaning.
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Habitability activities may be conducted by various personnel on an acquisition program: Habitability specialists, human
factors engineers, safety specialists, environmental engineers or personnel in other disciplines. A goal of the Habitability
program is to prevent duplication of effort with other domains, such as human factors engineering.

The contractor should request access to Habitability-related information and products, produced by the government, that
can including the following:

a. Capability Description Document (CDD).
b. Life Cycle Management Plan (LCMP) and Life Cycle Sustainment Plan (LCSP).
c. Legacy system-specific criteria.

d. Service-specific Instructions.

e. System and subsysgtem specifications.
f. Government Systems Engineering (SE) and HSI Plans.
3.1.2 General Procegs

The general Habitability process is shown in Figure 1. This process should be followed in each acqpisition phase.

Initiate Conduct Habitability
Acquisition Program Planning*
Contract » - Analyses & Activities

* Resources
v * Schedule
Review Customer Backgrourld, Requirements
and Objectives Documents fqr Habitability and
Related Requirerpents

A

A4
Execute Habitability
Analyses and Activities

Habitabilit Confirm with
Activities N —> Customerand
Needed? Document l l

Partlupate/Prc.)wde Identify, Track, and Monitor follow-on system
Inputto Design o e
Y L —> Resolve Habitability upgrades, modifications or
Habitability or that R .
v o Risks and Issues technical enhancements
R R Habitability Impacts X T
Assign Respongible for possible Habitability
Contractor Habithbility | | impacts
Practitione l X
Participate in Verification Activities
Establish Habitability to Assess Compliance with
Need for Habitgbility w—=|-Role/Relationships with Habitability Requirements
Working Group? other Contractor Functions l Monitor available feedback
(e.g. SE, Logistics, HSI) from operational validation
x Document Results of Analyses, activities and system
v Activities, Trades, Risk/Issue Resolution, > operation to identify,
v and Verification Assessments potential Habitability or
- related risks, issues or
Establish opportunities
Habitability Working pp .
Group * ; . : .
Support Human Systems Integration (HSI) planning and program plan if required by the contract.

Figure 1 - General habitability process
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3.1.3 Detailed Habitability Considerations

Each Habitability area listed in 3.1.1 should be assessed to determine how it impacts the system being developed, and/or
how it is impacted by the system being developed. Habitability considerations vary considerably across types of systems—
ships, aircraft, strategic and tactical command-and-control capabilities, and other types of systems. Detailed Habitability
considerations in Appendix B should be used to guide scoping and planning of the Habitability program to be conducted
under contract.

3.1.4 Habitability Coordination with Other Disciplines (General)
Habitability typically interacts with other disciplines on acquisition programs in order to fulfill their contract requirements.

Figure 2 provides notional interactions with other disciplines. Sections of this standard following Figure 2 provide additional
details in selected areas.

Human o -
Systemis HS Factors Design ¢, | | Operations
Engineerjn - - Engineerin i
| [ T T |
SEMP HSI Program Plan MIL-STD-1472 Criteria Envitonmental Control Miksion Scenarios
Rgmts Management HSI Working Group Station Design/Layout Creyv Systerp.s Rgmts CONOPS
Configuration Mgmt HSI Analyses Human Interfaces Maintainability Mipsion Environment
Change Managerhent HSI Trade Studies Anthropometry System Architecture Petformance Rqmts
Space & Arrangement
l | | 1 |
X Risk, [Issue &
Safet Safety Hazard . \\\ oo Risks, Issues v .
Hea ¥h I~ Analysis —> Ha blta bl I |ty < Opportunities | 0ppmrtun|ty
Management
I | | |
Test Facilities Requests-for Proposal Program reviews Training|/ Trainers
Test Environmepts Specifications Design Reviews Technicjl Publications
Measurement systems Désign Reviews IMP /IMS / CDRLs Suppor{ Equipment
Analysis Tools SDRL items Budget / Schedule IPS Reviews
l 1 1 1
4 Integrated
Verification .} Subcontracts Program Prpduct
T&E Management Support

Figure 2 - Habitability interactions (notional)
3.2 Habitability Relationship with Human Systems Integration

Designing for Habitability supports HSI goals by providing a comfortable and effective environment for system personnel;
this facilitates physical accommodation, job satisfaction and human performance. It also supports personnel morale, health,
and retention. The intent of this standard is to establish Habitability activities to be executed in support of DoD acquisition
programs, including planning, analysis, design support, tradeoffs, verification, documentation and quality assurance. The
overall goal of these activities is to ensure that Habitability considerations are fully included in system design decisions.
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Figure 3 illustrates how the various HSI domains interact and exchange information. In this figure, the outputs of each
domain (not a complete list) are shown in relation to the other domains. For example, Habitability typically provides
personnel environmental requirements and data to the HFE domain to effectively support development of design
requirements, products, and analyses. The following list provides guidance on the boundaries between Habitability and

other HSI domains:

¢ Habitability and Manpower: Manpower clarifies for Habitability the numbers of people to be accommodated, and when
they need to be accommodated.

e Habitability and Personnel: Personnel clarifies for Habitability the types (and numbers) of people to be accommodated,
beyond the knowledge, skills and abilities of system-related personnel (e.g., operators, maintainers, trainers and support
personnel. Populations are classified by status (e.g., rank, permanent/transient, social status [VIP], etc.), gender, work

groups/shifts/locations, etc.

e Habitability and Human Factors Engineering: HFE domain considers the design aspects that afe mission or work-task

driven. Habitability considers the design aspects that are quality-of-life or life-task driven.

e Habitability and Environmental Safety and Occupational Health. ESOH sets minimum stan@ards; Habitability sets
standards for comfort and optimal performance (with optimal performance being joint‘considerdtions with HFE).

e Habitability and Fofce Protection and Survivability: Habitability mainly drives the humbers and Jocations of people that
Force Protection/Stirvivability (or FP/S) need to protect and/or provide egress/PPE/rescue accgss.

When an HSI program is required by the system acquisition program contract, Habitability planning, execution

documentation, reporting, coordination, and verification activities shéuld be fully integrated ang

coordinated with HSI

program activities. Hahjitability specialists should participate in HSI_program activities, reviews, wprking group meetings,

and reporting.

Human %(stems Integration

Internal Demain Interactions
. are |~ Available Space & Arrangement * Job, Duty and Task Descriptions
Habitak Illty « Operator Scenarios/Modeling Trai n | n
Berthi dHivaiene R « Task/Workload Analysis Data g
* Berthingand Hygiene Rqmts « HFE of Training Systems
1‘ + Temperature/Humidity Rqmts 1\
- - Shock'and Vibration Rqmts * User Interface Skill anc
Share h
Analysis Hazard Analysis Results * Training task analyses Aptitude
Results « Other training products amts| Feeqd.
\1, back
. . Skill and v
+ Safety Design Criteria \ 2 h
e Input‘s’ to Havard Analysis o Agt't“tde
Safety— iebilt ——Human ~——Rqmts
an :’ & Workload analysis results Facto rs Person nel
Health E e Task and Workload
Englneerlng Analysis Results
T
E N Skill and
ESOH Aptitude
System, Job, Procedure, and Ramts
. i j i y ) 3 v u .
. E\%st:?sntznsdumr\r:{;m;:\igll;:ﬁga User Interface Design Information No. of
» SA Analysis Results Personnel
* No. of Personnel

orce _
Protection & [
Survivability [<

» Manpower Estimate Report

Survivability Modeling & Analysis Results

No. of Personnel
Adapted from The Boeing Company

| Manpower

Figure 3 - Notional human systems integration internal interactions
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3.3 Habitability Relationship with Systems Engineering (SE)

Habitability considerations should be integrated into the overall Systems Engineering (SE) approach that is applied
throughout the full product lifecycle. Humans perform functions essential to mission performance during system operation,
maintenance and sustainment; providing a comfortable, safe, healthy, and productive environment is an important
consideration.

Habitability engineering, to be effective, should function as an integral part of the system acquisition project and interface
with SE (especially HFE, safety, and maintainability) throughout the system life cycle. During the pre-acquisition Materiel
Solution Analysis (MSA) and Technology Maturation and Risk Reduction (TMRR) phases, the role of Habitability is to inform
system concept and implementation trade analyses and develop and/or refine human-in-the-system mission requirements.
These are typically government-performed activities but may involve contractor support or execution as study tasks.

During contractor-performed system acquisition activities preparing for or following Acquisition Milestone B, Habitability

planning and executio
activities of Operations
human conditions for (

’ ’ (
and Support (O&S), the role of Habitability is to assess and ensure the/caon
perations, maintenance, training and support. The types and degree)of g

should be tailored to {the characteristics of the specific project being executed. This could’inclu

program structure, acq

Habitability planning a
requirement definition
implementation. Habita
processes including ted
management, technica
coordinated with SE

definition, system archi
maintenance, and disp

lisition model or the benefit of model-based or agile engineering.methods.

nd analysis activities should be coordinated with SE technical processes

requirement analysis, architecture development, <verification,
bility planning and analysis also should be coordinated with the SE
hnical planning, technical assessment, requirements‘management, risk mar
| data management, and interface management. Habitability technica
processes including: business/finance, mission* analysis, stakeholder ne
fecture definition, design definition, system analysis, integration, verification
psal.

During programmatic gnd technical reviews, Habitability shoeuld interact with SE to ensure that H

design considerations 3

re addressed within the context of\the program’s execution. This should in

reporting at programmatic reviews such as program management review, integrated baseline revi

reviews and engineerin
in the planning, entry/e
requirements should

engineering specialties|
and mission capabilitie

j change proposal reviews,-Habitability technical activities and accomplishms
it criteria development and-eonduct of the technical reviews. Likewise, the v
pbe coordinated with the overall test program, especially where there is

or system-level requirements, to ensure comprehensive and effective verif

D .

3.4 Habitability Relafjonship to Logistics

Habitability should co
Logistics includes a va
over the lifecycle of the

ntribute {0’ the ability to provide required integrated product support (IPS
ietyvefproduct support elements and requires the accomplishment of a vari
system. Habitability should contribute to IPS planning, analysis, and execu

validagtion,

bst. In the sustainment
tinued adequacy of the
ctivities and interfaces
e consideration of the

, including stakeholder
integration, and
technical management
agement, configuration

activities should be
eds and requirements
| validation, operations,

abitability activities and
clude Habitability status
ews, integrated system
nts should be included
prification of Habitability
coordination with other
ication of requirements

at the minimum cost.
ety of support analyses
ion due to its impact on

providing cost-effective

3.4.1 Habitability Rol

Togistics support, including system maintenance and training.

e in Supporting Logistics

Habitability should support life cycle logistics by assisting in the analysis of acquisition products, operator and maintainer
environments, tasks, and processes for their impacts on life cycle supportability and life cycle cost, and assisting in the
development of logistics products.

3.4.1.1  Product Support Analysis (PSA)

Product Support Analysis include the analyses needed to create the package of support functions for fielding and

maintaining the readiness and operational capability of systems, subsystems, and components, including all functions
related to system readiness.
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Habitability domain personnel should coordinate with Product Support Analysis personnel to identify support needs and
resources. Habitability efforts should play a role in the planning and conduct of the various analyses and products in PSA
as well as provide HSI data to inform the various analyses. Habitability plays a role in the following major PSA activities

(e.g., MIL-HDBK-502, TA-STD-0017). The PSA program integrates domain inputs into the required PSA products.

occupational health, design engineers and IPS element managers.

HFE, safety and IPS element managers.

reliability, maintainability, affordability, safety, HFE, cost estimating, and IPS.

a.

b.

c.

d.

e. Determination of
design engineering
environment, safet
involved in satisfyir

3.4.1.2 Product Sup

Integrated Product Sup
capability of a system
Habitability should as
expected environmentg

3.4.1.3 Logistics Pro

Logistics product data,

system. Habitability pefsonnel should provide support'to logistics personnel in analyzing and gathsg

data such as task peri
educational requiremer

3.4.2 System Trainin

Product Support Resource Requirements (Activity 12 and 13):\Inte
, HFE, and Integrated Product Support (IPS). Design, reliability, maintain
, PHS&T (Packaging, Handling, Storage and Transportation), and occupa
g the activity analysis requirements of Activity 12.

port Elements
port Elements (PSE) and support functions are necessary to sustain the rez
. Habitability should contribute to the definition.*of operating and main
sure that environmental conditions used during Logistics demonstrations
and assess user job performance, safety, health, comfort and morale.
duct Data

such as GEIA-STD-0007, are reduired for all operational and maintenance

ormance, task times and/frequencies, task criticality, personnel skill and
ts, task training, and support requirements.

g Plan

The system training pl
required for Milestone

development of the totpl training.concept, strategy, and training support system resourcing estim
system or family of systemsdnto the operational, institutional, and self-development domains. Hak
the system training plan asijt-is developed with attention to the kinds and duration of training and tr.
operators, maintainers | trainers, trainees, and support personnel and how those aspects impact,

n is the custemer’s master training plan and training tool for a new or mqg
. Each sefvice has such a plan, although each service calls it by a differe

Comparative Analysis (Activity 8): Interfacing activities include HFE, reliability, maintainability, environment, safety,

Functional Requirements (Activity 9): Interfacing activities include design engineering, reliability, maintainability,

Evaluation of Alternatives and Tradeoff Analysis (Activity 11): Interfacing activities include design engineering,

afety.

cing activities include

ZFility, HFE, Habitability,

ional health should be

diness and operational
fenance environments.
are representative of

fasks associated with a
ring Habitability-related
aptitude requirements,

dified system, which is
nt name. It outlines the
ates for integrating the
itability should assess
hining environments for

br are impacted by, the

system design.

3.4.3

Habitability Support to Independent Logistics Assessments (ILAs)

Independent Logistics Assessments (ILA) are conducted to validate a program’s planning and implementation of Integrated
Product Support (IPS), and the ability of the logistics program to meet established performance requirements. Results of
these assessments provide a primary input to acquisition milestone and other decision reviews, including the corresponding
gate reviews.

Government and contractor Habitability personnel should participate, and contribute data and documentation, in all
program ILAs. The products and data should address outstanding Habitability risks and issues, any Habitability
requirements being tracked or evaluated, and Habitability data impacting Logistics plans and efforts.
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4,
4.1 Habitability Requ

411

HABITABILITY PROCESS REQUIREMENTS

irements

Habitability Program Initiation

During Program Initiation, the contractor shall establish a Habitability program.

The Contractor shall identify and document program Habitability requirements, including any associated with Government
Furnished Property (GFP), Equipment (GFE), Information (GFl), services, and facilities. The contractor should assess
legacy systems (or like systems) and integrate Habitability lessons-learned to ensure that known issues are not repeated in
the new system or incremental update. The contractor should conduct Habitability and/or environmental surveys on legacy
systems if current/baseline data do not exist. The contractor should assess existing Habitability standards, guidelines, and
handbooks for inclusion in program plans (such as the Human Systems Integration Program Plan (HSIPP) and/or Systems

Engineering Master PId
4.1.2

The contractor shall re
improvements to addre
specification, DD142
acquisition/developmer
assess customer-provig
for improvement to the
customer-provided Hal
The contractor should

N (SEMP))Jand for use during Habitability actvities.

Habitability Requirements Assessment

iew Requests for Proposal (RFP) and proposal evaluation criteriag¢drafts an
5s Habitability concerns. The contractor shall assess Habitability requireme
B, Organizational Breakdown Structure (OBS), Work Breakdow
t schedules, and recommend improvements to addressHabitability concerr
ed Habitability estimates for completeness and realisarand provide feedbach
customer HSI organization. The contractor shall develop and propose addit
itability requirements, based on reviews of established Habitability criteria,
use established Habitability criteria and acceptable ranges, such as MIL

and/or refine system Habitability requirements.

If the program is Habita

bility-intensive, such as for extended:space flight or sub-surface operations

d final, and recommend
nts in the SOW, system
n Structure (WBS),
s. The contractor shall
and recommendations
ions or modifications to
standards, and reports.
-STD-1472, to develop

, the contractor should

recommend that the customer establish a Habitability Key Performance Parameter (KPP).

4.1.3 Habitability Pragram Planning

n the Habitability program,-including a clear definition of the technical objectjves, scope, processes,
nt with the terms of the contract, the system requirements, and the phase oflacquisition. In addition,
Human Systems Intégration, and/or Lifecycle Sustainment programs are established for the overall
ty program shall_be coordinated with the activities, schedules, and budgets included in those

The contractor shall pII
and product(s), consist
if Systems Engineering
program, the Habitabil
programs.

The contractor shall cg
required by the contrac|
Tailoring of the Habitab),
description DI-HFAC-8
program planning.

ordinate Habitability planning with the procuring agency. If a separate Habjtability program plan is
[, it shall.be placed under configuration management for contractual execution (refer to EIA-649-1).
lity program activities should be consistent with the Request for Proposal (RFP)/contract. Data item
1748 describes HSI program planning elements and should be used ag guidance Habitability

The contractor shall plan, schedule, budget, manage, and execute Habitability activities in accordance with this standard.
Appendix B to this standard should be used to assist in the planning process. In planning Habitability activities, the
contractor should avoid duplication of efforts between disciplines and groups. Developing and updating planning
documentation is an iterative process, which is refined as acquisition activities progress. The contractor shall document
resource requirements (e.g., staffing, facilities, time-phased schedule and level of effort, budgets) for the entire Habitability
effort required by the contract statement of work.

The contractor shall ensure that Habitability activities are captured in the program’s Integrated Master Plan (IMP) and
Integrated Master Schedule (IMS). Data and products required by the Habitability team shall be documented in the IMP
and IMS. Likewise, Habitability handoffs of data and products to other disciplines shall be documented in the IMP and IMS.
The contractor shall ensure that Habitability needs for GFE, GFP, and/or GFI are documented in the IMP and IMS.
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The contractor shall assess compatibility of system design and employment concepts with customer-provided Habitability
requirements and document Habitability concerns and recommended improvements. The contractor should review the
program Concept of Operations (CONOPS), Concept of Employment (CONEMP) and other contract documents, and
identify and document Habitability concerns. The contractor should assess customer-provided operational and support
scenarios that stress the capability of the Habitability systems, facilities, accommodations, and services to support sustained
operations for durations required. These scenarios should include consideration of the impact of personnel readiness on
system and mission effectiveness. Potential impacts on personnel retention, performance, and readiness should also be
considered and quantified, if possible.

The contractor shall identify, document, and analyze Habitability risks, issues and opportunities to mitigate or otherwise
minimize the impacts of Habitability risks and issues. Early identification of Habitability risks, issues and opportunities for
improvement and cost reduction is critical to achieving success. The contractor should ensure that program-level trade
studies and analyses include appropriate consideration of Habitability - to make accurate and informed total life cycle

performance and cost decisions.

The contractor shall
decomposed, allocated
appropriately to associ

ensure that Habitability and Habitability-related system requirements
(flowed-down), and tracked. The contractor shall ensure that Habitahility, req
ate contractors, subcontractors and suppliers and their efforts/products arg

includes educating thein about Habitability expectations and assumptions and verifying, that the e

included in their contrd
requirements with othe

The contractor should
below and identify any

a. Bevalid, clear, nec
b. Be verifiable, with
c. Include any interop
d. Address functional
e. Address human-re

humans in the syst
f. Be verified and vali
g. Be based on supp

and capability/arch
h. Be maintained suck

cts support those expectations and assumptions. The contragtor should
disciplines and Design IPTs.

hon-conformances to program management.

essary, current, and traceable to a parent requirement.

he method(s) of verification (i.e., analysis,\inspection, demonstration, or test

erability/interface constraints from a human performance/error perspective.

and performance requirements‘that impact, or may be impacted by, humans

ated constraints, including-external and internal interfaces that impact, o
Em.

dated through thé_contractor management/customer approval processes (reg

brting rationale such as design criteria standards, requirements analysis, f]
tecture/design trades.

thatehanges to any requirement, capability, system, software, or physical ¢

and updated for ea

are identified, refined,
uirements are allocated
e integrated. This often
pected inputs/products
coordinate Habitability

review Habitability requirements, including derived.fequirements, using the quality factors listed

documented.

in the system.

' may be impacted by,

fer to EIA-649-1).

unctional/task analysis,

bmponent are identified

chZapplicable item in the requirements matrices.

The contractor shall document the organization and stakeholders in the Habitability Working Group in a Habitability Program
Plan, if required by the contract. If no Habitability Program Plan is required, the working group shall be documented in the
SEMP or the HSI Program Plan.

4.1.4 Habitability Analysis

The contractor shall analyze consistency of system design and employment concepts with customer-provided Habitability

requirements.

The contractor shall identify, analyze, and document Habitability concerns and recommended improvements.

The contractor shall ensure that Habitability analysis requirements allocated to associate contractors, subcontractors and
suppliers and their efforts/products are managed and integrated.
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The contractor shall analyze the Habitability considerations in 3.1.1 (repeated below) against established design criteria,
such as MIL-STD-1472 and other contractually imposed criteria. Significant discrepancies should be coordinated with the
associated design IPT and program management. Additional considerations in Appendix B should be included in the
analysis.

e Environmental Control

o

o

o

Air conditioning, heating, and ventilation adequacy, contamination and quality control.

Temperature, humidity and other environmental ranges and controls.

Environmental

conditions that potentially risk human safety or health.

Noise environment.

Vibration and r'Lotion environment.

Lighting adequ

o Habitability Facilitig

hcy to support human task performance.

[

ing conditions necessary to sustain the morale, safety,-h€alth, comfort, and

e and arrangement for work, living, personal stowage, and rest.
on (e.g., flammability, toxicity).

hs for users, passengers, and visitors;”including those with special need
mericans with Disabilities Act (ADA) compliance, medical needs).

and recreation facilities.
rsonal effects.
bilability, food availability, and quality control.
waste control measures.

ng and péersonal hygiene capabilities.

job effectiveness of the

5 (e.g., Very Important

Role, job and task characteristics to ensure adequate user performance and morale.

o Living and worl
user populatior}s.

o Adequate spacd

o Material selecti

o Accommodatio
Person (VIP), 4

o Physical fithesg

o Stowage for p€

o Fresh water av

o Sanitation and

o Berthing, bathi

e Job Design

@)

o Crew routine schedules.

@)

Sustaining required levels of human performance, and achieving adequate rest/maintaining circadian rhythms in
extreme/extended mission environments.
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Personnel Services
Barber, post office, store.

Religious, medical, dental and food services.

(cleanliness of inhabited spaces).

@)

O

o Housekeeping

o Laundry/dry cleaning.
415

Habitability Support to Pre-Milestone B Activities

Prior to Milestone B, the government may conduct exploratory research, assessment of Commercial Off-The-Shelf (COTS)
products, existing systems or facilities, and development of system or subsystem prototypes as part of their risk reduction

and requirements deve
providing access to exi
When tasked, the cont
systems, facilities, equi

If included in the Pre-M
realistic and consisten
analyze and research
realizing identified Hab

4.1.6
The contractor shall er]

The contractor shall er
support equipment, ang

The contractor shall en
such as warehouses, s

The contractor shall e
processes, and person

The contractor shall en
controlled. The contract
personnel of Habitabilit]

jlestone B contract, the contractor shall assess and document if’system cap

Habitability Support to System Development

opment efforts. The contractor may be tasked to support these efforts by prq
5ting systems or facilities, conducting risk reduction activities, or developing
actor shall provide Habitability assumptions, design considerations;~and cq
pment, or capabilities being investigated by the government, consistent with

with Habitability requirements. If included in the Pre-Milestone B contra
emergent technologies for their potential in mitigatingtidentified Habitabi
tability opportunities.

sure that the system complies with contract Habitability requirements.

sure that Habitability requirements are'fulfilled by the design, development,
computer-based systems and other training systems.

sure that Habitability requirements are fulfilled by the design and/or developn
Iipport equipment, trainingfacilities, mission planning/debriefing centers, and

nsure that Habitability-requirements are fulfilled by the design of manufact

nel workspaces, especially regarding personnel ergonomics, safety, comfort

or should-periodically inform program management, design IPT leads, and o
y complianee status, risks, issues, and concerns.

The contractor shall epsure that Habitability is addressed in early design assessments (e.g., test
preliminary user inteﬁlmnmﬁ)&ﬂihﬂbuﬁhﬂmuﬂmmmmmm

viding COTS products,
and testing prototypes.
nstraints related to the
the contract.

ability requirements are

ct, the contractor shall
ity risks and issues or

or selection of logistics
hent of system facilities,
data analysis facilities.

uring equipment, tools,
, and efficiency.

sure that Habitability-related risks and issues are updated, documented, andl mitigated or otherwise

ther technical discipline

bench assessments of

reviews, such as PDR and CDR.

HSI at system design

The contractor shall ensure that significant Habitability risks and issues are presented and documented at major program
and technical reviews; e.g., Preliminary Design Review (PDR), Critical Design Review (CDR).

The contractor shall ensure that Habitability entrance, accomplishment, and exit criteria for major program and technical
reviews are satisfied.

The contractor shall ensure that Habitability risks and issues resulting action items from CDR are closed prior to the next
major program review and Milestone C review.

The contractor shall ensure that Habitability requirements allocated to associate contractors, subcontractors and suppliers
are integrated, monitored and reported. For programmatic and system design requirements allocated to subcontractors and
suppliers, the contractor shall ensure that evidence of compliance is provided to program management.
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The contractor shall conduct periodic Habitability working group meetings unless Habitability support has been allocated to
a higher-level working group (e.g., systems engineering or HSI).

The contractor shall communicate to management opportunities to implement Habitability design alternatives that may
improve system availability, personnel accommocation, personnel effectiveness; reduce operations or sustainment costs;
or improve personnel retention.

The contractor shall ensure that Habitability supports change management. Habitability should (1) identify potential design
change impacts on personnel Habitability affecting physical environment, cultural environment, social environment, personal
services, medical, and mess, and living conditions; (2) identify possible mitigation strategies; and (3) ensure that Himpacts
are reflected in the cost of engineering changes.

The contractor should monitor the effectiveness and quality of Habitability activities and periodically inform program
managers and customer Habitability personnel of concerns.

The contractor should [coordinate Habitability activities with other engineeering and logistics disciplines.

The contractor should [coordinate Habitability products and deliverable data tems with other'relateq disciplines.
Habitability is impacted by requirements, analyses, and changes in other HSI domains;and by Systems Engineering, and
Integrated Logistics. A few examples of Habitability high-drivers and Domain interrelationships are|provided in Table 1 for

information.

Table 1 - Drivers/cross-domain interelationships impacting habitability

Domain/ Qther High Drivers Impacting Habitabilit
Manpower/SE Requirgments Maximum crew and passenger size
HFE Anthropometric accommodations
Work station design
Emergency Egress
Force Protection/Survjvability (FP/S) | Crash worthiness
Protective clothing and equipment
Fire safety
SOH Flammability of materials/off-gassing
Long\duration missions in uncomfortable, cramped, confined spaces
Air worthiness impacts/Habitability impacts on air worthingss
Takeoff and Landing certification
Emergency equipment
Doors
Mission/Function/Task analysis results
Mission duration/extended missions
Systems Engineering |(SE) Mission-related requirements (e.g., VIPs, ADA complianceg, patient transport)
Extreme environments
Personal clothing and equipment
Cost limitations
Acquisition strategy

Regulations, Laws, arnd Standards

Program Level

4.1.7 Habitability Support to System Verification

The contractor shall integrate Habitability requirements into overall program verification planning. System verification events
must assess Habitability under both nominal and worst-case conditions specified by the requirements.

The contractor shall ensure that Habitability and Habitability-related requirements are formally verified in accordance with
the program verification plan.
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The contractor should ensure that Habitability personnel are integrated in verification planning and verification activities
involving user personnel to ensure that environmental conditions are appropriate to the job and identify Habitability-related
risks or issues. Habitability planning includes identifying the needs for resources, facilities (e.g., simulation systems, test
benches, prototype equipment, and actual equipment) and personnel. The contractor’'s Habitability verification activities
should maximize efficiencies such as using existing equipment, facilities, and demonstrations (e.g., logistics
demonstrations) to the greatest extent feasible in order to minimize costs.

Habitability verification shall include consideration and assessment of the scenarios and environments that may stress
system availability or effectiveness due to limitations in personnel readiness, including those from the Concept of
Operations. Verification of requirements should be through the approved methods of conducting appropriate assessments
such as test, inspection, analysis, and demonstration. For tests/assessments impacting on Habitability, the following should
be considered:

¢ Nominal versus worst-case test conditions.

e Sensor/transducer placement (e.g., noise, temperature) and calibration.
e Minimum requirements versus objectives.

The contractor shall document and provide evidence of compliance with Habitability requirements in the system
specification. If deviatigns are identified, the contractor should investigate causes(and develop prgposed mitigations. The
contractor shall docurrjent compliance with requirements contained in this stafdard in accordance with Appendix A. This
evidence of compliancg may take the form of:
a. Closure of the task|in the IMS,

b. Presentation of the|task results in major program design reviews or program management reviews, or

c. Completion and approval of program data items or reportsé@ssociated with the task

The contractor Habitabllity Lead or designee shall ensure-proper protection of human subjects priof to the start of any data
collection event in accgrdance with 45 CFR 46 or equivalent.

If required by the contract, the contractor shall support operational testing and validation of the sysfem.

4.1.8 Habitability Support to System Sustainment

When included as part of system,-Sustainment tasking and requirements, the contractor shall [ensure that the actual
environmental, work and living conditions supporting Habitability, personnel/system readiness, and |personnel retention are
consistent with those thiat were_projected and tested. When deviations are identified and/or proposed, the contractor should
investigate causes, deyjelop @nd propose effective mitigations.

During production, ope
management activities.

tment and configuration

Once system design, development, development test and operational test are complete, the program typically moves
through one or more Low Rate Initial Production (LRIP) phases, and then into Full Rate Production (FRP). After Initial
Operational Capability (I0C) has been reached, production continues until complete. Beginning with early production, the
contractor should monitor testing, operations and trainee exercises and identify any Habitability issues. From IOC, through
Full Operational Capability (FOC) when all operational units are operational, the system operates and is sustained by the
program. Changes occur for a variety of reasons, including updates to incorporate new technologies, correct problems
identified in T&E and operations, address obsolescence issues, or to add operational capabilities in response to changing
mission needs.
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4.1.9 Habitability Working Group

The contractor shall establish a Habitability working group (WG) that provides a forum for contractor and customer
Habitability SMEs to review Habitability team approaches and issues, and provide recommendations for improvement

unless Habitability is allocated to a higher-level working group (e.g., SE or HIS).
The HWG (or higher-level WG) shall:

Review the implementation and execution of Habitability requirements across the program.

Review the status of Habitability risks, issues and opportunities.

Make recommendations to the HSI core team to facilitate meeting contractual Habitability requirements.

SDRL submissions}, draft CDRL products, accomplishments, risks, and issues.

Unresolved Habitability|risks and issues should be presented to a higher-level for discussjon and r

4.2 Habitability Requjrements in Support of Human Systems Integration

The purpose of this sgction is to provide additional Habitability requirements~if support of a cor

program. The contracfor shall integrate Habitability support with HSI inthé following areas:
planning/budgeting/schieduling,  requirement flow-down/management;, = analysis, tradeoff:

verification/validation, documentation, quality control/reporting, risk/issue-management, and documd

shall coordinate and d

4.2.1 Habitability Support to HSI Analysis
HSI analyses identify a
be conducted by both

inputs are made to HSI

he customer HSI team and the,contractor HS| team. The contractor shall
analyses in the following areds; as applicable:

HSI Architecture Sdipport Analysis.

HSI Domain Trade¢ff Analysis.

Risk, Issue, and Opportunity Analysis.

Technology Analysjs.

Habitability Contribption to Affordability Analysis.

-conflict related HSI and domain area activities to avoid duplication of effort]

nd characterize human considerations and impacts across the system lifecyq

Obtain broad DoD |customer/Prime contractor/sub-contractor review of Habitability requiremerhts, plans, SOH-related

esolution.

tractually required HSI
HSI program initiation,
design  support,
entation. The contractor

h
Ps

le. These activities can
ensure that Habitability

The contractor should provide Habitability support to HSI analyses as needed. Typical HSI and Domain analyses are shown
in Table 2. The contractor should ensure that Habitability analysis results are documented, analyzed, and coordinated with

other HSI domains.
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Table 2 - Typical HSI and domain analyses

L 1 1 1 L L L 1 1 1 L 1 1 1
e . &6/ w
HSI Analyses and HSI-Related Analyses 9 = S/ A\ 2> >/ &/ & K g
—bri : 2 /sy /LT L/ &/ &F/E/5/&E
P = Primary Contributor(s) S l§‘z’ /% F/E /S s SS &/ I~
S = Secondary Contributor(s) & ’Z’QQ £ $ ‘éf»\ ‘:.b < %q* ;5? \\? é”é °§ \‘_V & ‘é\' ’b¢°
X = External Collaborations &/ /L F S/ /)L EE/ T NS
HSI Analyses
HSI Architecture Support Analysis S S S S S S P X X X X X X
HSI Domain Tradeoff Analysis S S S S S S P X X X X X X
Risk, Issue and Opportunity Assessment S S S S S S P X X X X X X
HSI contribution to Technology Analysis S S S S S S P X X X X X X
HSI contribution to Affordability Analysis S S S S S S P X X X X X X
Human Factors Engineering Analysis
Mission analysis P S S X X X
Function and Function Allocation analysis P S S X X X
Job and Role definition analysis P P S X X X X X
Task analysis P P S X X X X X
User Workflow analysis P S S X X X
Accessibility/maintainability analysis P S X X X
Task performance, fatigue ahd workload analysis,
. . . P S] S X X X X
modeling and simulation
Operator interface design apalysis (includes usability) P S P S X X
Maintainer interface design|analysis (includes usability) P S P S X X X X X
Human-Environment analysjs P P S X; X X X
Human-Machine Interface design compliance analysis P P X X X X X
Situation Awareness analys|s P S P X X
Digital Model and Mockup assessments P S S S S X X X X X
Human reliability analysis P S X X
Human error analysis P P S X X X X
Space claim analysis for humans, tools, etc. P S S & X X X X
Training system design anallsis P P S X X X X
Support equipment design gnalysis P S X X X X
Facility design analysis P S S S S P X X X X X X
Manpower and Personnel|Analysis
Number and mix of personr]el (military, civilian and s P X X
contractor)
Manpower Estimate analysip (supporting /assessing the s p s X X X
CARD)
Skill, knowledge, experiende and aptitude analysis for
. P S X X X
all jobs, roles, tasks
Job Task Analysis S P S X X
Training Analysis
Analysis of new or unique cpmbinations of training S P X X
Training methods/media se]ection and tradeoff analysis s P x
/modeling
Training task difficulty analysis S P X X X
Training effectiveness analysis § S P X X X
Safety and Occupational Health Analysis
Hazard analysis (e.g., Prelin]inary, System, Operating & 4 P s s X X X X X
Support)
Safety Requirements/Criterfja Analysis S P S X X X X
Software safety analysis S P S X X X
Health Hazard analysis S P S X X X X X
Safety design compliance afalysis S P S S X X X X
Accident/mishap analysis S P S X X X X X
Fault tree analysis S P X X X
N0|se,'blast, chemical/biolqgical/radiation exposure s P P s X X X X
analysis
Physical force, explosives, tpmperature extremes
. S P P S X X X X
analysis
Force Protection and Personnel Survivability
Analysis
Fratricide reduction analysis S P X X
Survivability analysis S P X X
Physical and mental fatigue analysis S P P X X
Survivability Severity vs. probability analysis S P X X
Force Protection design compliance analysis S P S X X X X
Habitability Analysis
Berthing and Hygiene requirements analysis S S P X X
Personnel services analysis (e.g., medical, food, water,
. S S P X X X X
sleep, exercise)
System environmental impacts on personnel S S P X X X X X
Habitability design compliance analysis S S P X X X X X
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4.2.2 Habitability Support to HSI Pre-Milestone B Activities

The procuring agency may contract with one or more prime contractors prior to Milestone B to advance system development
planning, reduce risk, draft procurement documents and/or assist with conducting analyses and tradeoffs. The contractor
should coordinate Habitability requirements, risks, issues and opportunities with the HSI Team. The contractor should
coordinate plans, activities, products, and documentation, prototyping and test results with the HSI Team. The contractor
should provide results of these investigations to assist with technology selection decisions and management of identified
HSI risks and issues.

If included in the Pre-Milestone B contract, the contractor shall ensure that results of Habitability analyses are provided to
HSI in support of the Analysis of Alternatives (AoA).

The contractor shall report Habitability findings, conclusions, implications and recommendations for system development
to the HSI Team, consistent with Pre M|Iestone B contract reqwrements Habltablhty should prowde feedback to the
customer's HSI orga r 1l ] ) pT ct requirements, with
accompanying rationale. The contractor also should recommend Habltablllty requirements|to’fthe HSI Team for the
engineering and manufacturing development (EMD) program (such as OBS, WBS, IMP, IMS, SOW, system specification,
Contract Data Requirement List [CDRL], SEMP, and HSIPP).

4.2.3 Habitability Support to HSI in System Development
This section specifies the Habitability process requirements to be accomplished.in support of HSI during EMD phase.
e The contractor shall ensure that Habitability considerations are appropriately coordinated with pther HSI domains.

e The contractor shajl include unresolved Habitability risks and issues as part of HSI entrance, ekit and accomplishment
criteria.

e The contractor should ensure that unresolved Habitability¥isks and issues are resolved in HSI|action items from CDR
prior to the next major program review and Milestone C review.

e The contractor shall ensure that HSI customer-reviews address Habitability concerns, risks, igsues and opportunities
at customer SME reviews such as Crew Systems Working Groups (CSWGs), Design Advisory Groups (DAGs), Aircrew
Systems Advisory Panels (ASAPs), Maintainer Advisory Panels (MAP), or other review meetings in accordance with
the program IMP and IMS.

e The contractor shall ensure that,Habitability impacts are included by the HSI Team in chgnge management and
configuration management activities including: analysis and selection of candidate solutions, s¢lection of the preferred
solution, implementation of thetselected solution, and verification of the effectiveness and syitability of the selected
solution (refer to EIA-649-1):

e The contractor shalll share Habitability concerns and/or issues during development and operatjonal testing, document
with the HSI team and“HSl customer

e The contractor shall ensure that Habitability is included in the planning and conduct of HSI program reviews.
4.2.4 Habitability Support to the HSI Working Group

The contractor shall provide Habitability support to HSI working group meetings throughout the contract period of
performance. The contractor should ensure that Habitability plans, activities, risk, issues, opportunities, analysis and
verification results, products, deliverable data and formal data handoffs to other disciplines are discussed and any
discrepancies are satisfactorily resolved. Habitability should participate as appropriate in HSI Working Group meeting
planning, scheduling, execution, action item investigation, and documentation and reporting.
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4.2.5 Habitability Evidence of Compliance with HSI Programmatic Requirements

The contractor shall collaborate with the HSI Lead to facilitate efficiencies across domains and related disciplines when
conducting verification activities.

The contractor should ensure that the results of verification of Habitability requirements are coordinated with other HSI
domains, any other appropriate disciplines, and/or teams.

Habitability shall ensure proper protection of human subjects prior to the start of any HSI data collection event in accordance
with 45 CFR 46 or equivalent.

The contractor should provide feedback to HSI and program management regarding the results of verification activities,
such as the comfort, safety and well-being of the humans in the system (i.e., operators, maintainers, trainers, sustainers).

Verification, is the pro§ess of determining ation is the process of
determining whether of not the system functions the way it was intended to function in the enyitgnment for which it was
designed. Validation of{the system occurs during the OT&E portion of the program. OT&E is.ofter] conducted without the
participation of the confractor.
4.2.6 Habitability Support to HSI in Production, Operations, and Sustainment

Whenever changes ar¢ made in the system design, the contractor shall ensure that Habitability impacts and effective
corrective actions are goordinated with HSI.

4.2.7 Habitability Support to HSI Program Progress Reporting, and Quality Control

Over the past several dgcades, it has been shown that ten parameters'of Human Systems Integration must be demonstrated
for HSI programs to be|successful (Booher, 2003). If requested by HSI, Habitability personnel shall support HSI progress
reporting and quality dontrol activities, including the planning, development of approach and assessment criteria, data
gathering and reporting.

5. NOTES
5.1  Revision Indicatdr
A change bar (1) locatedl in the left margin.is for the convenience of the user in locating areas where|technical revisions, not
editorial changes, havg been made to_the/previous issue of this document. An (R) symbol to the I¢ft of the document title

indicates a complete rgvision of the_ dacument, including technical revisions. Change bars and (R)[are not used in original
publications, nor in documents that\Contain editorial changes only.

RREPARED BY SAE G-45 HUMAN SYSTEMS INTEGRATION COMMITTE
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APPENDIX A - COMPLIANCE MATRIX

Paragraph
Number

Process Requirement

Evidence of
Compliance

Artifact/Report

411

During Program Initiation, the contractor shall establish a
Habitability program.

411

The Contractor shall identify and document the program
Habitability requirements, including any associated with
Government Furnished Property (GFP), Equipment (GFE),
Information (GFI), services, and facilities.

The contractor shall review the draft Requests for Proposal
(RFP) and proposal evaluation criteria and recommend
improvements to address Habitability concerns.

The contractor shall assess Habitability requirements in the

SOW, Bystem specification, DD 1423, Organizational
Breakdown Structure (OBS), Work Breakdown Structure
(WBS)| Acquisition/Development Schedules, and recommend
improvements to address Habitability concerns.

The cgntractor shall assess customer-provided Habitability
estimates for completeness and realism and provide feedback
and recommendations for improvement to the customer HSI
organization.

The cdntractor shall develop and propose additions or
modifigations to customer-provided Habitability requirements,
based fon reviews of established Habitability criteria, standards,
and reports.

The cgntractor shall plan the Habitability program;‘including a
clear definition of the technical objectives, scopejprocesses,
and prpduct(s), consistent with the terms of thiescontract, the
systen) requirements, and the phase of acquisition.

In addition, if Systems Engineering, Human Systems
Integrgtion, and/or Lifecycle Sustainment programs are
established for the overall program the Habitability program
shall Qe coordinated with the activities, schedules, and budgets
includgd in those programs.

The cantractor shall coordinate Habitability planning with the
procur{ng agency.

contrag¢t, it shall be/placed under configuration management

If a separate Habitability program plan is required by the
for co}tractual execution (refer to EIA-649-1).

The cgntractor'shall plan, schedule, budget, manage, and
execute Habitability activities in accordance with this standard.

The cdntractor shall document resource requirements (e.q.,

staffing, facilities, time-phased schedule and level of effort,
budgets) for the entire Habitability effort required by the
contract statement of work.

The contractor shall ensure that Habitability activities are
captured in the acquisition program Integrated Master Plan
(IMP) and Integrated Master Schedule (IMS).

Data and products required by the Habitability team shall be
documented in the IMP and IMS.

Likewise, Habitability handoffs of data and products to other
disciplines shall be documented in the IMP/IMS.

The contractor shall ensure that Habitability needs for GFE,
GFP, and/or GFI are documented in the IMP and IMS.

The contractor shall assess compatibility of system design and
employment concepts with customer-provided Habitability
requirements and document Habitability concerns and
recommended improvements.
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413

The contractor shall identify, document, and analyze
Habitability risks, issues, and opportunities to mitigate or
otherwise minimize the impacts of Habitability risks and issues.

41.3

The contractor shall ensure that Habitability and Habitability-
related system requirements are identified, refined,
decomposed, allocated (flowed-down), and tracked.

The contractor shall ensure that Habitability requirements are
allocated appropriately to associate contractors, subcontractors
and suppliers and their efforts/products are integrated.

The contractor shall document the organization and
stakeholders in the Habitability Working Group in a Habitability
Program Plan, if required by the contract.

If no Hpbitability Program Plan is required, the working group
shall e documented in the SEMP or the HSI Program Plan.

The cantractor shall analyze consistency of system design and
employment concepts with customer-provided Habitability
requirgments.

The cantractor shall analyze, identify, and document
Habitapility concerns and recommended improvements.

The cgntractor shall ensure that Habitability analysis
requirgments allocated to associate contractors, subcontraetors
and suppliers and their efforts/products are managed and
integrgted.

The cgntractor shall analyze the Habitability considerations in
3.1.1 (fepeated below) against established designgriteria, such
as MILFSTD-1472 and other contractually imposed criteria.

When tasked, the contractor shall provide Habitability
assumptions, design considerations, and constraints related to
the systems, facilities, equipment, or capabilities being
investigated by the government, consistent with the contract.

If incluped in the Pre-Milestone Bcontract, the contractor shall
assesq and document if system capability requirements are
realistic and consistent with<Habitability requirements

If incluped in the Pre-Milestone B contract, the contractor shall
analyzp and research emergent technologies for their potential
in mitigating identified-Habitability risks and issues or realizing

identified Habitability opportunities.

The cgntractor shall ensure that the system is designed
consisfent with contract Habitability requirements.

The cgniractor shall ensure that Habitability requirements are
fulfilled_bythe design, development, or selection of logistics

support equipment, and computer-based systems and other
training systems.

The contractor shall ensure that Habitability requirements are
fulfilled by the design and/or development of system facilities,
such as warehouses, support equipment, training facilities,
mission planning/debriefing centers, and data analysis facilities.

The contractor shall ensure that Habitability requirements are
fulfilled by the design of manufacturing equipment, tools,
processes, and personnel workspaces, especially regarding
personnel ergonomics, safety, comfort, and efficiency.

The contractor shall ensure that Habitability-related risks and
issues are updated, documented, and mitigated or otherwise
controlled.
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416

The contractor shall ensure that Habitability is addressed in
early design assessments (e.g., test bench assessments of
preliminary user interface concepts) and that significant results
are presented in coordination with HSI at system design
reviews, such as PDR and CDR.

The contractor shall ensure that significant Habitability risks
and issues are presented and documented at major program
and technical reviews (e.g., Preliminary Design Review [PDR],
Critical Design Review [CDRY]).

The Contractor shall ensure that Habitability entrance,
accomplishment, and exit criteria for PDR are satisfied.

The Contractor shall ensure that Habitability entrance,

accomplishment, and exit criteria Tor CUR are satistied.

The cdntractor shall ensure that Habitability is addressed in
resulting action items from CDR prior to the next major program
review|and Milestone C review.

The cdntractor shall ensure that Habitability requirements
allocatpd to associate contractors, subcontractors and
suppligrs are integrated, monitored, and reported.

For proggrammatic and system design requirements allocated 16
subcontractors and suppliers, the contractor shall ensure that
evidenge of compliance is provided to program management.

The cantractor shall conduct periodic Habitability Working
Group [meetings unless Habitability support has beemyallocated
to a higher-level working group (e.g., systems engineering or
HSI).

The cantractor shall communicate to management
opportunities to implement Habitability design alternatives that
may improve system availability, personnel accommocation,
persornel effectiveness; reduce operations or sustainment
costs; pr improve personnel retention.

The cgntractor shall ensure that Habitability supports change
management.

417

The cgntractor shall integrate Habitability requirements into
overall| program verification planning.

417

The cgntractor shallensure that Habitability and Habitability-
related requirements-are formally verified in accordance with
the prqgram verifieation plan.

Habitapility ¥erification shall include consideration and
assesgmentof the scenarios and environments that may stress
systen availability or effectiveness due to limitations in

personnel readiness, including those from the Concept of
Operations.

The contractor shall document and provide evidence of
compliance with Habitability requirements in the system
specification.

The contractor shall document compliance with requirements
contained in this standard in accordance with Appendix A.

The contractor Habitability Lead or designee shall ensure
proper protection of human subjects prior to the start of any
data collection event in accordance with 45 CFR 46 or
equivalent.

417

If required by the contract, the contractor shall support
operational testing and validation of the system.
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4138

When included as part of system sustainment tasking and
requirements, the contractor shall ensure that the actual
environmental, work and living conditions supporting
Habitability, personnel/system readiness, and personnel
retention are consistent with those that were projected and
tested.

During production, operations, and sustainment, Habitability
shall support program change management and configuration
management activities.

The contractor shall establish a Habitability Working Group
(HWG) that provides a forum for contractor and customer
Habitability SMEs to review Habitability team approaches and

issues[and provide recommendations for iImprovement (Uniess
Habitapility is allocated to a higher-level working group [e.g.,
HIS)).

The HWG (or higher-level WG) shall:

= Rgview the implementation and execution of Habitability
requirements across the program.

= Rqgview the status of Habitability risks, issues and
opportunities.

= Make recommendations to the HSI core team to facilitate
meeting contractual Habitability requirements.

= Obtain broad DoD customer/Prime contractor/subx
coptractor review of Habitability requirements, plans, SOH-
related SDRL submissions, draft CDRL produgts,
acpomplishments, risks and issues.

4.2

The cantractor shall integrate Habitability support with HSI in
the follpwing areas: HSI program initiation,
planning/budgeting/scheduling, requirement flow-
down/management, analysis, tradeoffs;-design support,
verificgtion/validation, documentation; quality control/reporting,
risk/isque management, and documentation.

42

The cdntractor shall coordinate and de-conflict related HSI and
domain area activities to avaid duplication of effort.

421

The cgntractor shall ensure that Habitability inputs are made to
HSI Analyses in the following areas, as applicable:

»  HS$I Architecture-Support Analysis.

* H$I Domain Tradeoff Analysis.

*  Rigk, Issue, and Opportunity Analysis.

= Technology Analysis.

= Hgbitability contribution to Affordability Analysis.

422

If included in the Pre-Milestone B contract, the contractor shall
ensure that results of Habitability analyses are provided to HSI
in support of the Analysis of Alternatives (AoA).

422

The contractor shall report Habitability findings, conclusions,
implications, and recommendations for system development to
the HSI Team, consistent with Pre-Milestone B contract
requirements.

423

The contractor shall ensure that Habitability considerations are
appropriately coordinated with other HSI domains.

423

The contractor shall include unresolved Habitability risks and
issues as part of HSI entrance, exit, and accomplishment
criteria.

423

The contractor should ensure that unresolved Habitability risks
and issues are resolved in HSI action items from CDR prior to
the next major program review and Milestone C review.
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423

The contractor shall ensure that HSI customer reviews address
Habitability concerns, risks, issues, and opportunities at
customer SME reviews such as Crew Systems Working
Groups (CSWGs), Design Advisory Groups (DAGs), Aircrew
Systems Advisory Panels (ASAPs), Maintainer Advisory Panels
(MAP) or other review meetings in accordance with the
program IMP and IMS.

423

The contractor shall ensure that Habitability impacts are
included by the HSI Team in change management and
configuration management activities including: analysis and
selection of candidate solutions, selection of the preferred
solution, implementation of the selected solution, and

verificgtion of the effectiveness and sultabiitty of the sefected
solutioh

423

The cgntractor shall share Habitability concerns and/or issues
during|development and operational testing, document with the
HSI team and HSI customer.

423

The cgntractor shall ensure that Habitability is included in the
planning and conduct of HSI program reviews.

424

The cgntractor shall provide Habitability support to HSI working
group meetings throughout the contract period of performance.

425

The cgntractor shall collaborate with the HSI Lead to facilitate
efficienjcies across domains and related disciplines when
condugting verification activities.

425

Habitapility shall ensure proper protection of human subjects
prior tq the start of any HSI data collection eventin accordance
with 45 CFR 46 or equivalent.

426

Whengver changes are made in the systemdesign, the
contrag¢tor shall ensure that Habitability’'impacts and effective
correciive actions are coordinated withHSI.

427

If requested by HSI, Habitability petsonnel shall support HSI
progregs reporting and quality control activities, including the
planning, development of approach and assessment criteria,
data gathering and reporting.
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