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Specialty Engineering (SpE) in SE

“Specialty engineering is a component of
Systems Engineering (SE) that complements the
technical activities required to deliver a project. It
typically deals with engineering that affects the
performance, safety, usability, cost certainty,
constructability, deliverability and lifecycle of the
product outside of the normal functional aspects
of engineering. ”

- INCOSE
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Specialty Engineering (SpE) in SE

The Systems Engineering and Architecture (SE&A) Specialty Engineering (SpE) Directorate supports the Department of Defense (DoD)
mission by ensuring current and future forces are operationally ready. This support focuses on improving delivery of advanced capability
to warfighters by considering and applying reliability and maintainability (R&M), manufacturing and quality (M&Q), system safety (SS),
human systems integration (HSI), and value engineering (VE) practices throughout the life cycle of DoD systems.

ORGANIZATION FOCUS AREAS
Reliability & Maintainability (R&M): Influences system design through the implementation of policy

» CURRENT POLICY & GUIDANCE INITIATIVES 7

and guidance to increase mission capability and availability and decrease logistics burden and cost oDI500088 D0D1500095
over a system’s life cycle. Properly planned, R&M engineering reduces cost and schedule risks by A
. . e .. . . DoDI5000.69
preventing or identifying R&M deficiencies early in development. sl o Saty
Manufacturing & Quality (M&Q): Establishes guidance and procedures to promote manufacturing ML HDBK 895 Dobl4245.14 o
and quality considerations during the earliest stages of basic research through development, production, Nalgogan | | g Mo
operations, and sustainment. F——
System Safety (SS): Improves the DoD’s application of engineering and management principles, Vowomgneotng | Prduchiy " RS
. . . . . . . . - Guidebook Guid S
criteria, and techniques to achieve acceptable hazard risk within the constraints of operational - : Guidebook
. . e . Unmanned System Early Manufacturing e
effectiveness and suitability, schedule, and cost throughout all phases of the system life cycle. Siopros  dalyEane ;7
iUl uide
Human Systems Integration (HSI): Instantiates human-centered requirements throughout the  BODIESOFKNOWLEDGE  ——
acquisition life cycle to optimize total system performance and minimize total system ownership costs Human Systemsntegation | Relabity and Maintainabilty
in DoD acquisitions_ System Safety |  Manufacturingand Quality ... and More!

Value Engineering (VE): Reinvigorates value engineering at the DoD level to improve military worth
or reduce acquisition and ownership costs wherever VE is advantageous.
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The Time To Act is Here

Sustainment

- By the start of Procurement, ~90% of O&S
Costs are decided based on design and

Early in

programmatic decisions.

development,
/ ~70% of O&S

* Sustainment

Requirements
* Cost Baselining
* Sustainment

* Sustainms Planning (Who,

Pubs/Manuals)
Program Trades
(Prioritization of

acquisition cost, schedule,

performance over

sustainment over CBM+,

Requireme What, Where reliability and
» CostBas_.___ When) ‘ maintainability
= Sustainment improvements)

Planning (Who, What,
Where, When)

* Quantity in Service

¢ Costs are * Operational Usage (Hours, Miles, etc.)
decided based . .
/ on the Procurement * Maintainer/Operator Manpower Costs
/ i Reactive) -
b= materiel ) L. (Reactive
n I solution : Fund.lrrg (Pepot GEACUELY * Fuel Costs (Reactive) tles, etc.)
8 selected. Provisioning, ver costs

AT ————

* Fuel Costs [Re

Disposal

Pap19ap 277 40 % AW

Source: 2022 PSM Workshop, Principal Deputy Assistant Secretary of Defense (Sustainment)

Achieve Resiliency and Lethality with Optimal Demand During Design and Development
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Engineering Data in a DE Ecosystem (R&M View)

- Historical Data
- OMS/MP, CONOPS Design and Development “LRIP" “FRP”

Sustainment Concept

ICD Indentured BOM DEMEA <4 p PFMEA Updates
Aoh (Study Guide) apA Failure Modes § »
User Requirements TrDade Studies Failure Rates 5:222:1':# «r . Supportabiiity FMEA — LORA ~ MTA ~ RCM -~ CBM» Updates
- Functional LCSP A
il KFPS— Mon Functional Earhr MEG &QUEIiTY ¥ Manufacturing and Quahtv
KSA Verified . Reliability Growth
RAM-C Translation Specification Analyses: Subsystem . DT&E OT&E Field
oraft b (Reliability) M-DEMO Test Test
I R&M sow et | LGS B .7t | observed
oD (Valid and ( Safety, HS|, i S Results Results ™ 0¢, Foc)
Feasible) Thresholds) cbo MFG {Contractor Test) (Contacto - Goverrment [Verification) {validation) '
a5t
Capability ' AbA
Needs
| L J L J Y Y
Digital Twin Planning Digital Twin(s) - 8 R&M Assessment (Data Analytics)
A
* .
* Government IDE*
Contractor IDE Ve FRACAS . TiRs m
R&M Data Libraries R&M Data Libraries -
Failure Data Failure Data System Design —
Maintenance Data Maintenance Data . Mamlelnan(.e bata
’ ' Collection System
Demand Planning Demand Planning i
PLM (CM, BOMs) PLM (CM, BOMs) 6 — ¥
PHM PHM Review Boards oOnboard and Off board Sensors Telemetry
4 R&M, Safety, - .
LPD LPD HEAC {Environmental Context)
Sensor Design
-
LEge”d . (PHM, CBM+) Sustainment
m To Data To & From Data Reviews
Library (IDE) Library (IDE) .
Activity All blue lines represent the digital thread Decision = Modern Network L=
Analytics Sensor Data
{ To Stakeholder)
*Contractually agreed to content, o . L L
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Engineering Data in a DE Ecosystem (M&Q View)

Historical Data

<

Design and Development

MRA

MRA

OMS/MP, CONOPS
Sustainment Concept
ICD

AoA (Study Guide)
User Requirements

- Functional

- Non Functional

CDD
Draft . .
Engineering  _ o qucibility
. b De5|g|] I Analysis
KPPs/KSAs Analysis

LRIP
Indentured BOM
AoA Failure Modes
Trade Studies
LCSP

Early MFG & Quality SOwW

DFMEA
Safety and HA

*A

Production
Planning

-

Failure Rates
HSland HF <> .ortability FMEA — LORA — MTA — RCM — CBM+

v

FRP
Process Failure Modes & Effects Analysis

Updates

Manufacturing processes & operations, quality control/assurance

MFG
First Article RICEESSES . Quality I Pa_cg(:cgi';:g' Malr::::ﬁnce *
Test & Assurance Handling Overhaul
operations

v M v
Materials Management/Inventory/Supplier Data/STE/SIE

R&M Assessment (Data Analytics)

| Digital Twin Planning Digital Twin(s) :

Mishap Data

Contractor IDE* Government IDE* FRACAS

Digital Twin(s)
CAD/CAM CAD/CAM .
TDPs TDPs
Mfg. Work Instructions Mfg. Work Instructions . Maintenance Data
Failure Data Failure Data System Design Collection System
Quality Inspection Data Quality Inspection Data (e.g., Environmental €
ERP/MRP/MRP II ERP/MRP/MRP II . Stress — Strength) 8 )
Demand Planning Demand Planning ¢ B ZeElies Onboard Sensors Telemetry
PLM (CM, BOMS) PLM (CM, BOMs) e e (Environmental Context)

Modelling & Simulation

Modelling & Simulation

Legend
To Data

Library (IDE)

O

Activity

M&Q

Blue Lines Represent the Digital Thread

M&Q Related Activities and Processes

To & From Data
Library (IDE)

*Contractually agreed to content,
views, access, and delivery of data.

Sensor Design

. (PHM, CBM+)

HFAC

A

Sustainment
Reviews

.Decision +— e

Analytics

( To Stakeholder)
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Specialty Engineering Org Chart

Reliability &

Maintainability

Team Lead
’ Don Dzedzy
g - g e Director,
& Qualty ey : i Team Integrator
g SpEClaIt.y Ted Gload (.5)
> Engineering
Sy Mr. R Chris Deluca
I I I I
Reliability and Manufacturing | [Human Systems System Safety Value
Maintainability and Quality Integration (Includes Civilian Harm Engineering
Mitigation & Response) |
Don Dzedzy (Lead) Albert Ismailov (Lead) Mitch Woods (Lead) Wilfredo (Wil) Vega (Lead) Bill Schworer
Walt Tomczykowski (0.15) Joe Harpring (Lead) CJ Battle
Andy Foote (0.5) George Noyes (0.33) Dave Schulte (0.66)
Ned Criscimagna (0.25) Brent Lewis (0.5)
Suzanne Schwitalla (0.75) Suzanne Schwitalla
Arch McKinlay
Paul Dube (0.5) Blue = Government
Dave Maddox Green= Core KTR

Black = Non-Core KTR
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Executive Directorate for Systems Engineering & Architecture

Digital Systems Engineering & Architecture

Engineering
Modeling &

Systems : .
Simulations \

Engineering Software Lines of Effort
Engineering

1. Advance the Engineering

\ Practice

2. Connect & Strengthen the

Specialty Technical Community

Engineering

3. Develop the Workforce
4. Advance and Manage Standards

5. Provide Independent Engineering

Endineeting - Assessments
Architectures

Systems Engineering

& Architectures Defense

\‘j Standardization

| Program Office . Provide Systems of Systems

(SoS) Architectures Guidance
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Specialty Engineering Priorities

INITIATIVES GUIDANCE
DoD-Industry R&M and SS Roundtables DoD| 55:)8;;%2(; BoKs for R&M, M&Q, and HSI
HSI Practitioner Tool DoDI 5000.95 HSI Unmanned System Safety Precepts Guide
VE Management Advisory Group DoDI/M5000.69 WPNS Engineering of Defense Systems Guidebook
JSQC — Model-Based First Article Inspection DoDI 4245.14 VE Systems Engineering Guidebook
Producibility & Manufacturability Engineering Guide
WORKFORCE
DEVELOPMENT %? =
Digital Engineering in R&M Courses g/ g Q STANDARDS
Al R&M and System Safety Courses IEEE 1413 Reliability Prediction
HSI and M&Q Credentialing 000 — IEEE 1624 Reliability Organization Assessment
M Specialty :¥ SAE-1025 Failure Modes Effects Analysis
TECHNOLOGY/PROGRAM Eng ineeri ng SAE-6500 Manufacturing Management
SUPPORT SAE-6906 Standard Practice for HSI
RAI Strategy and Implementation Plan Q m SD-24 Value Engineering
Additive Manufacturing ~ MIL-STD-882E System Safety
MBE FMECA @ & Type Designation
TS
COLLABORATION (LEAD) & ¥ COLLABORATION (PARTICIPANT)
Digital Manufacturing Enterprise Focused Sustainment
DoD-Industry R&M Engineering Roundtable Defense Safety Oversight Council

MIL-STD-882 System Safety / JISSSWG
Joint HSI Steering Committee / WG
R&M, M&Q Service Leads
VE Management Advisory Group
CHMR-AP Capabilities Development Sub-Working Group R&M Symposium (RAMS)
Type Designation and Nomenclature Standards WG DCMA & AIA Qual Surveillance Modeling
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Civilian Harm Mitigation and Response (CHMR)
Joint Defense Manufacturing Council
NDIA Digital Manufacturing Working Group



Workforce
Development

SAE-1025 FMEA/FMECA

Standards IEEE-1624.1 Prediction Guidance
IEEE-1413 Reliability Organization
Type Designation

R&M DAU Community of Practice
DoD - Industry Roundtable

R&M Engineering Service Leads
A&S Product Support
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Policy & Guidance

Workforce
Development

Standards

Collaboration

M&Q Body of Knowledge

Producibility & Manufacturability Guide
(RGIEERE)

Reinvigorate M&Q CoP
5initial M&Q Credentials in work

Advanced and Additive Mfg Credentials

SAE AS6500 Mfg Management
MIL-HDBK-896 Mfg Management
Qualification of Additive Mfg Parts

NDIA Digital Manufacturing Working Group
M&Q Service Leads

MRL Working Group

Digital Manufacturing Enterprise

DCMA & AIA Qual Surveillance Models
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Policy & Guidance

Workforce

Development

Standards

Collaboration

DoDI 5000.95 HSI

HSI Body of Knowledge
HSI Guidebook

HSI Framework tool

ENG 0620 Introduction to HSI
HSI Credential in work
DoD HSI Course catalog

SAE 6906 Standard Practice for HSI
MIL-STD-882E System Safety
ANSI/HFES 400

Joint HSI Steering Committee
Joint HSI Working Group
DAU and APAN CoPs
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DoD Manual 5000.69

Unmanned Systems Safety Engineering Precepts for
Acquisition Manual

ML System Safety Engineering Handbook (FY24 -25)

Policy & Guidance

DAU SS Courses:
Al System Safety Engineering |

Workforce Al System Safety Engineering |l

Devel 0 p ment Software System Safety Engineering (Funded)
System Safety Engineering Basics (FY25)

MIL-STD-882E Update:
=  w/CHANGE-1
Stan d ard S =  Gaps and Priority Assessment
= Use of NGSs with technical merit

Joint System Safety Standards WG co-Chair
DoD Acquisition ESOH IPT WG

DSOC Working Groups

DoD Industry SS Roundtable - Pain Points

Collaboration

System Safety Design Order of Precedence: Eliminate hazards through design selection, Reduce risk through design alteration, Incorporate engineered features or device, Provide warning
devices, Incorporate signage, procedures, training, and Personal Protective Equipment
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Policy & Guidance * DoDl4245.14

Standards e SD-24
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Contact Info

Office of the Under Secretary of Defense for
Research and Engineering
osd.r-e.comm@mail.mil | Attn: SE&A
https://www.cto.mil
https://ac.cto.mil/engineering
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Backup
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Legend E(CD) HSI (MW) M&Q (Al/SG) R&M (DZ) S (WV/DS) VE (PD/WS)
s JHSISC Meeting/Exec Sec
Red - Critical ort Activit e/ DME Workshops/Recs Al R&M Course Content Al Safety Course Content (WV) |DODI 4245.14
- ctivity
Purple - UFR Funded / Visible |5 o™ [1s1 Framework Tool JDMC Recommendations  |ENG 0900 Support DODI 5000.69 sD-24
Brown - Important . ) DoDM - UxS Safety Eng
.. IMPRINT Maintenance MxD Evaluation MBE FMECA DID VE ESG
Black - Other SpE Priority Precepts Manual
- abilites 1SSC Gov/Ind Roundtable/Panel
Green - Complete Practitioner Symposium Producibility Guide DAU Al in R&M Webinar (Sept 24') / /

Develop Sub-WG Pain Point
5 |NAS A&S R&E Memo DAU HSI Credential AM Qual/Cert Study BoK PS Update DAU Webinar
MIL-STD 882E
- Co Lead JSSSWG
6 |DE MIL HDBK Input ENGR 062 Update DAU Webinars x2 RAMS Panels + Roundtable - CH-1 CHMR
- ID Gaps and Priorities
- RFI NGSBs
7 |ENG CoP Maintenance |BOK/COP Maintenance DAU M&Q Credentials R&M Service Leads (Bi-Monthly) DODI 5000.69
. 1S5S Summit and Trianing DoD
ENG CoP - Design
8 . ) UFR Path Forward DAU COP Update MTA Addendum events (track, panel,
Considerations
roundtable)
9 CBA FY23 Update Planning |BOK Update SWE Addendum
10 Influence Standards R&E SpE Website Maint. UCA Addendum
11 DAU HSI Webinar MIL-HDBK-896 SAE 1025 FMECA
12 STRATCOM Briefing MRL WG DAU R&M CoP Maintenance
13 M&Q Service Leads R&E SpE Website Maint.
14 DMC 2023 Instantiate DE DAU support
15 CQsDI Briefing Focused Sustainment May 23 DMAG
16 Focused Sustainment Nov 22 DMAG
17 RAMS 2024 Theme
18 MCA Addendum
19 AvMC SW Language
20 ENG 0900 GFI
21 Instantiate DE GFI to DAU
22 DE in R&M Webinar
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