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I.
OVERVIEW

A.
Human Systems Integration (HSI)
1.
HSI is a process to ensure the following:

a.
Human-related constraints, requirements, and issues are identified early in the acquisition process, and that requirements are clearly stated.

b.
Manpower, personnel, and training (MPT) issues, and human factors, safety, health hazards, and survivability aspects are considered throughout system design.

c.
Human-related requirements are verified during the testing process using appropriate measures of performance and data collection methods.

2.
The HSI process explicitly evaluates and integrates seven human-related areas (HSI elements) into the weapon and supporting systems acquisition process. The following is a list of the HSI elements and definitions:

a.
Manpower. Determining the number and types of personnel required and authorized to operate and support the system.

b.
Personnel. Assessing the required and available attributes of the personnel needed to operate and support the system.

c.
Training. Developing a plan of action to provide personnel with the necessary job skills, knowledge, and values to operate and support the system.

d.
Human Factors. Optimizing the human/machine interface necessary to maximize task performance.

e.
Safety. Reducing the probability and/or severity of accidents or bodily injury.

f.
Health Hazards. Applying biomedical principles to eliminate, minimize, or control the potential for human performance decrement, illness, or death.

g.
Survivability. Limiting the probability of fratricide, detectability, and being attacked, as well as limiting the probability of personal injury, disability, or death of operators and supporters in their interaction with the system.

Together, these elements define how the human impacts system and mission effectiveness. The elements are interdependent and must be examined together. The “Human” in HSI includes operators, maintainers, supporters, and trainers (Active, Reserve, Civil Service, and Contractors) who perform required tasks in the intended operational environment.

3.
HSI is an iterative process. Two levels of integration must occur for HSI to be effective: element versus element, and element versus design. Element versus element integration can be viewed as optimizing the mix of manpower, personnel, training, human factors, safety, health hazards, and survivability considerations. Element versus design integration takes the optimized HSI elements into account when accomplishing system trade-offs in design. The ultimate goal of HSI is to optimize total system performance and reduce life cycle cost (LCC). Often these elements are approached independently in the Air Force (AF). HSI brings these elements together so that interdependencies can be highlighted and trades made from a common base of knowledge.

B.
Human Systems Integration Plan (HSIP)
1.
The HSIP is at the heart of the HSI program. This document lays the HSI framework for satisfying the DoD 5000.2-R, Part 4 requirement. Paragraph 4.3.8 states “a comprehensive management and technical strategy for human systems integration shall be initiated early in the acquisition process to ensure that: human performance; the burden the design imposes on MPT; and safety and health aspects are considered throughout the system design and development processes.”

2.
The HSIP is the management tool used to plan, manage, and implement the HSI program. It outlines and documents the HSI management approach, associated decision and planning efforts, user concerns, and resolution of HSI issues that present various levels of risk during system acquisition. Early identification and documentation of these issues increases the resolution probability thereby enhancing total system performance, affordability, and supportability.

3.
Each draft version of the HSIP should be reviewed with all organizations involved to ensure tasks and events relate to key program milestones and are complete and understood. Each final version of the HSIP should be forwarded to other functional program areas to heighten their awareness of HSI issues as the system is developed. HSIP schedules and plans allow the acquisition community to keep abreast of planned HSI activities and timelines to assist in coordination of HSI efforts with other acquisition events and activities.

4.
The HSIP should be tailored to the scope of HSI required by the system. It should support the HSI process throughout the life cycle of a system. The HSIP is updated, refined, and expanded as the system progresses through the acquisition life cycle—at a minimum, prior to each MS decision. The HSIP is an evolutionary and continuous plan. Even if a full-blown HSIP is not warranted, a systematic approach should still be developed and documented to plan and execute HSI activities.

II.
HSI TEAM

A.
Purpose. The main purpose of the HSI Team is to ensure that HSI is fully integrated in the system acquisition process. It is critical that HSI Team members keep up to date and proactively work to resolve issues. HSI Team membership should be tailored based on the types of issues, system scope, and projected analysis effort. An HSI Team provides Subject Matter Experts (SMEs) in HSI-related functional disciplines and other acquisition disciplines to the Requirements and Program Management communities.

B.
Offices of Primary Responsibility (OPRs)
1.
Prior to Milestone 0 (MS 0), the Primary Operational Command MAJCOM Requirements Office is responsible for HSI requirements development. An HSI Point of Contact (POC) may be appointed to form an HSI Team to develop human-related constraints and requirements, review lessons learned, and identify high drivers and/or initiate an HSIP to document these activities.

2.
After Program initiation, the specific System Program Office (SPO) becomes the HSI OPR. The Program Manager (PM) is the HSI POC and is responsible for a comprehensive management and technical HSI strategy. This strategy should be included in updates to the HSIP (if previously developed) or an HSIP should be initiated to document the strategy. The PM usually delegates authority for HSI implementation to the Lead System Engineer. HSI implementation involves identification of HSI requirements and their consideration and verification during system design.

C.
Composition. There is no “right” or pre-determined composition of HSI Team members, but the composition is determined by system-specific/situation-specific needs. Team members may or may not carry over after Program initiation. It is likely that the core team will consist of individuals from the seven functional HSI elements. The expertise of other functional areas may also required. Following are some examples of the types of personnel needed:

1.
Typical SMEs on HSI Team (as required)

· HSI OPRs and POCs. See paragraph II.B.

· Manpower. MAJCOM and/or Field Manpower Office

· Personnel. MAJCOM and/or Field Personnel Office, Air Force Specialty Code (AFSC) Functional Managers, AFPC

· Training. MAJCOM and/or Field Training Developers and Managers, Air Education and Training Command (AETC), AF Occupational Measurement Squadron (OMS)
· Human Factors. Systems Engineers from AFMC and/or Center Engineering Organization

· Safety, Health Hazards, Survivability. AFMC Surgeon (AFMC/SG), AF Safety Center (HQ AFSC/SE), MAJCOM and/or Field Safety Offices, AFMC Engineering, Test Community (such as Air Force Operational Test and Evaluation Center (AFOTEC))

2.
Types of HSI-Related SME Support (as required)

· AF Human Systems Integration Office (311 HSW/XPH)
· System Requirements Developers (HQ USAF/XORD, Modernization Planning (AFMC/DRX), and Operational Command POCs)

· Manufacturing and Production

· OT&E Community

· AFMC and/or Field Acquisition Support Team (AST)
· AF Manpower and Organization (HQ USAF/XPM)
· AF Manpower and Innovation Agency (AFMIA)
· AF Research Lab (AFRL)
· AF Flight Test Center (AFFTC)
· Crew Systems Technical Planning Integrated Product Team (TPIPT)
· Environmental, Safety and Occupational Health (ESOH) TPIPT

· Surgeon (AFMC/SG)
· Others (SPO Functional Areas, TPIPTs)

D.
Responsibilities. Under the leadership explained in paragraphs II.B.1. and II.B.2., the HSI Team identifies, resolves, and tracks HSI issues as the acquisition program progresses. Issues must be kept up-to-date and should be documented in an HSIP. Responsibilities include tasks such as the following:

1.
Identify high cost drivers that increase life cycle costs and/or decrease system performance. Use constraints, requirements, and lessons learned as the baseline.

2.
Track issues as they arise and communicate status to the HSI Team.

3.
Schedule HSI Team meetings and/or HSI reviews to resolve issues. Some conditions or events that may justify a meeting or review are the following:

a.
HSI constraints and requirements must be developed for requirements and program documents.

b.
At program initiation, HSI responsibilities transition from the Operational Command MAJCOM to the PM.

c.
Conflicting opinions exist between HSI Team members.

d.
The Acquisition Program Baseline (APB) has been breached and the breach resulted in a change in schedule, funding, acquisition strategy, or system operational capabilities.

e.
Systems Engineering and Integration activities are occurring that impact HSI.

f.
Contractor proposals are being evaluated.

g.
HSI elements yield critical or major HSI issues.

h.
Relevant system documents (e.g., System Training Plan (STP), Test and Evaluation Master Plan (TEMP), Manpower Estimate (ME), etc.) become available for review.

Note:
Do not confuse the HSIP prepared by the government with HSI planning and management tools developed by contractors to guide their development efforts. Requests for Proposal (RFPs) may require that contractors describe their planned approach to HSI.

III.
HSIP GUIDANCE. This section describes HSIP contents and provides a recommended format and structure. It is developed in five parts as described below.

A.
Title Page. Identify System Name, HSIP Version Number, and Signature Blocks.

B.
PART I:  Executive Summary. Provide a synopsis of the system-specific HSI program. The Executive Summary should include the major issues, approach for resolving the issues, and current status of the HSI effort. The Executive Summary should be written at a level appropriate for presentation to senior-level personnel.

C.
PART II:  Introduction
1.
HSIP Purpose. Explain (1) how the HSIP will be used to guide the system being developed in integrating the human, and (2) how the HSIP will be the tool used to plan, manage, and track HSI tasks. Potential activities could be to document HSI plan of action, document HSI responsibilities, document HSI constraints, requirements, and risks, and summarize HSI activities.

2.
System Overview. Briefly describe the need the system must fill, missions, operational environments, design versions or alternatives, and essential total system performance characteristics. If assigned, include the name or numerical identifier associated with the system.

D.
PART III:  HSI Risk Identification and Management. Document HSI-related constraints and requirements and HSI-related characteristics of predecessor and/or comparable systems that have a significant impact on LCC and performance.

1.
HSI Constraints and Requirements. Document constraints and requirements to track (1) how constraints are translated into requirements and (2) changes made to constraints and requirements.

a.
Pre-Mission Need Statement (MNS). If the initial HSIP is being prepared prior to the MNS, ensure the HSIP documents major assumptions that may impact or drive HSI constraints and requirements for the new/modified system.

b.
MNS. HSI Constraints are formally documented by the program in the MNS. Ensure the HSIP documents HSI Constraints. A constraint provides restrictions or limitations that cannot be violated.

c.
Operational Requirements Document (ORD). HSI Thresholds and Objectives are formally documented by the program in the ORD. Ensure the HSIP documents HSI Thresholds and Objectives. A threshold represents the minimum acceptable level that must be met. An objective represents the desired level of performance. 

d.
See the following example HSI constraints, thresholds, and objectives:


(1)
Manpower

Constraint:
Manpower requirements must be the same as or lower than the current system.

Threshold:
Manpower requirements do not exceed current authorizations.

Objective:
Manpower requirements are reduced by 10%.


(2)
Personnel

Constraint:
Maintenance tasks should not require highly skilled personnel.

Threshold:
Maintenance tasks require no higher than Skill Level 5.

Objective:
Maintenance tasks require no higher than Skill Level 3.


(3)
Training

Constraint:
Fuels Operator instruction requires minimal training class time for proficiency.

Threshold:
Fuels Operators will obtain 80% Proficiency after 80 hours of instruction.

Objective:
Fuels Operators will obtain 80% Proficiency after 40 hours of instruction.


(4)
Human Factors

Constraint:
System will be operated in a NBC environment.

Threshold:
Critical system functions must be operable in MOPP Level 4.

Objective:
System must be completely operable in MOPP Level 4.


(5)
Safety

Constraint:
Safety risks of the current system must be reduced.

Threshold:
Cautions will be presented with an audible tone.

Objective:
Cautions will be presented in multiple modalities.


(6)
Health Hazards

Constraint:
Exposure to high intensity sound will be minimized.

Threshold:
Noise level of the system will not exceed 85db.

Objective:
Noise level of the system will not exceed 80db.


(7)
Survivability

Constraint:
Safe ejection in terrain following mode will be achieved.

Threshold:
Safe egress at 50’.

Objective:
Safe egress at 5.

2.
HSI Risk Analysis. LCC analysis, predecessor system analysis, consultation with SMEs, modeling and simulation, and other analysis methods may be used to identify HSI risks. Below are examples of risks for each HSI element.

a.
Manpower

· High manhour or manpower labor intensive tasks

· Multiple person tasks

· Organization structures that required increased manpower

b.
Personnel

· Unusual personnel screening requirements

· Difficult jobs requiring higher aptitudes and/or educational background requirements

· Hard to recruit, train and/or retain AFSCs

c.
Training

· Tasks with expensive training costs

· Tasks that required long training times

· Costly or technologically risky training system

d.
Human Factors

· Complicated interfaces

· Workload intensive tasks

· Exposure to extreme environments that required protective equipment

e.
Safety

· Risks that increased significantly between war and peacetime operations

· Unmitigated Class I or Class II risks

· Risks that resulted in a high accident rate

f.
Health Hazards
· Hazards that show a high incidence of occupational-related illness

· Unmitigated Class I or Class II hazards

· Nuclear, Biological, and Chemical (NBC) exposure

g.
Survivability
· Low probability of survivability

· High incidence of attack or detection

· Personnel losses due to fratricide

3. HSI Issue Tracking (summary and status). Summarize and provide the status of issues identified from HSI Risk Analysis and HSI Constraints and Requirements (explained in paragraphs III.D.1. and III.D.2 above). Include those issues that, if unresolved, could degrade operational performance, result in safety or health hazards, place serious burdens on MPT resources, or jeopardize the timely development and fielding of the system. Include the Issue # from the HSIP Issue Sheets in the HSIP, Part V. Appendices. 

a.
Recommend an HSIP Issue Sheet be developed for each issue listed in Part III: HSI Risk Identification. The Issue Sheet or similar instrument describes human integration aspects that if unresolved and/or not addressed consistently between component systems could increase system LCC or decrease system effectiveness, survivability, or readiness. Also propose solutions to resolve the issues and discuss the actual solution (closure) when accomplished. Include data sources.

E.
PART IV:  HSI Execution. Identify tasks and events necessary to support the HSI program. The HSI program includes Government, Contractor, and combined HSI activities. It also includes integration within and outside the HSI community. Typically, HSI Execution covers HSI risk management; HSI issue tracking and resolution; HSI element integration and HSI element integration with the system; HSI-related analyses; and technical management of the HSI program with quantitative data.

1.
Government HSI Program. Describe the government HSI program. Include resources, specific activities, organizational structure, and interfaces.

2.
Contractor HSI Program. If contractor prepares a separate HSI implementation plan, reference and summarize activities. If a separate plan is not generated, outline the specific HSI contractor activities and milestones that you will track.

3.
HSI Integration Activities. Discuss the functional relationships between HSI elements and other program elements in terms of possible effects on any HSI element when another element changes. As each interaction is addressed:

a.
Ensure HSI issues are recognized and addressed by relevant functional area SMEs.

b.
Address possible areas where HSI elements interact or could be traded against each other.

c.
Highlight decisions and reasons for trades/or interaction.

d.
Highlight trade-offs and interactions with other major system and subsystems issues.

Plans must be established to address and resolve HSI issues and system performance must be tested and evaluated with regard to the issues. HSI should be addressed in relevant portions of formal plans, test, and evaluation documents. The HSI POC should ensure that all program documents reviewed are consistent with the latest version of the HSIP prior to each MS. If not, differences must be resolved based on the correct document.

4.
HSI Milestone Chart or Schedule. 

a.
Prepare a realistic HSI Milestone Chart or Schedule that identifies key activities with near-term and long-term planning dates for the system. Use the proposed Acquisition Strategy as a basis.

b.
Coordinate HSI milestones with organizations involved to ensure tasks and events are complete, understood, and relate to key program milestones. Show Acquisition Logistics and T&E tasks and schedules as they interface with each HSI element’s milestones. Include dates for functional data or studies to be returned to HSI OPR, HSI Team meeting dates, etc.

c.
Prepare separate Milestone Charts or Schedules as required to show lower level detail for individual HSI elements and organized Functional Areas.

F.
PART V:  Appendices

1.
HSI POCs

a.
List Name, HSI Role, Organization, Office Symbol, Defense Switching Network (DSN) and Commercial Voice and FAX phone numbers, and E-mail address of HSI Team members and HSI Support members.

b.
Identify the same information for any others who are involved in HSI efforts as consultants or who coordinated on the HSIP. Do not include organizations or individuals provided copies of the HSIP for informational purposes only.

2.
HSIP Issue Sheets. See paragraph III.D.3. Issues for an explanation.

3.
HSI-Related Documents. List and date documents that provide guidance/criteria to accomplish planned system functions. For example: ME, STP, MNS, ORD, SRD, TEMP, functional implementing plans, standards/specifications, directives, handbooks, etc.

HUMAN SYSTEMS INTEGRATION PLAN (HSIP)

for

<System Name>

<Date, Version #>

Signature Block Prior to MS 0

<Signed by Primary Operating Command MAJCOM Requirements Office HSI POC>
NAME

Rank/Grade

Title

Organization

Command
Signature Block at MS I and after SPO Formation

<Signed by AFMC Program Manager>
NAME

Rank/Grade

Title

Organization

Command
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EXAMPLE HSIP ISSUE SHEET

Program Name:

Issue #:

Date:



1.
Status:  Indicate whether Open (unresolved) or Closed (resolved). If Closed, enter date.



2.
Issue:  State issue and impact on program if unresolved.



3.
Source of Issue and Date Identified:  Name the Organization that identified the issue and date identified.



4.
Responsible Organization:  Identify name of Organization(s) assigned responsibility for the issue.



5.
Requirements Reference:  Identify requirements source document for the issue (e.g. MNS, ORD, CRD)



6.
HSI Elements Affected:  Indicate affected element(s)


M:  

P:  

T:  

HF:  

HH:  

S:  

Sv:  




7.
Proposed Solution(s):  Describe proposed solutions. Discuss the benefits and disadvantages.



8.
Source(s) of Information:  List sources pertinent to the issue or that may assist with resolution.



9.
Schedule of Issue Resolution:  Provide a time frame for resolving the issue and for expected interim results.



10.
Final Resolution of Issue:  Discuss the solution. Provides dates for completed actions.



11.
Other Comments:  

· Acquisition Program Baseline (APB)
· Acquisition Support Team (AST)
· Air Education and Training Command (AETC)
· Air Force (AF)
· Air Force Flight Test Center (AFFTC)
· Air Force Human Systems Integration Office (AF HSIO, 311 HSW/XPH)
· Air Force Manpower and Innovation Agency (AFMIA)
· Air Force Materiel Command (AFMC)

· Air Force Materiel Command Surgeon (AFMC/SG)

· Air Force Occupational Measurement Squadron (AF OMS)

· Air Force Operational Test and Evaluation Center (AFOTEC)
· Air Force Personnel Center (AFPC)
· Air Force Regulation (AFR)
· Air Force Research Lab (AFRL)
· Air Force Safety Center (HQ AFSC/SE)
· Air Force Specialty Code (AFSC)
· Air Force Systems Engineering Division (SAF/AQRE)
· Capstone Requirements Document (CRD)
· Defense Switching Network (DSN)
· Department of the Defense (DoD)
· Environmental, Safety and Occupational Health (ESOH) TPIPT

· Full Operational Capability (FOC)
· Health Hazards (HH)
· Human Factors (HF)
· Human Systems Integration (HSI)
· Human Systems Integration Plan (HSIP)
· Integrated Logistics (ILS)
· Life Cost Cost (LCC)
· Logistics Management Information (LMI)
· Major Command (MAJCOM)
· Manpower (M)
· Manpower Estimate (ME)
· Manpower, Personnel, and Training (MPT)
· Measure of Performance (MOP)
· Milestone (MS)
· Mission Need Statement (MNS)
· Not Applicable (N/A)
· Office of Primary Responsibility (OPR)
· On-the-Job Training (OJT)
· Operational Requirements Document (ORD)
· Operational Test and Evaluation (OT&E)
· Personnel (P)
· Point of Contact (POC)
· Program Manager (PM)

· Request for Proposal (RFP)

· Safety (S)
· Subject Matter Expert (SME)
· Surgeon (AFMC/SG)
· Survivability (Sv)
· System Program Office (SPO)
· System Requirements Document (SRD)
· System Training Plan (STP)
· Technical Planning Integrated Planning Team (TPIPT)
· Test and Evaluation (T&E)
· Test and Evaluation Master Plan (TEMP)
· To Be Determined (TBD)
· Training (T)
· United States Air Force Requirements Management Division (USAF/XORD)






