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USMC Autonomic Logistics
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Operational Concept: Marine Corps Warfighting Concepts require the (MAGTF)
has a greater capability to generate focused and tailored logistics support to the
maneuver elements within the Area of Operations (AQ). Operational Commanders
and their staffs will require access to accurate, timely, mission critical information

AL Mission Needs Statement: Central to
this requirement is the ability to receive
timely and accurate information about the
operational status of tactical equipment in
deployed environments under various
mission  scenarios and  operational

conditions.

AL Performance Spec: ...will monitor and report: platform ID, fuel and
ammunition levels, equipment health, and mobile loads to the Common
Operating Picture (COP) through Global Combat Support System (GCSS).
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Loglst|0|ans view aggregated status and
condition of the GCE and now anticipate
“demand” for supplies and services b
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USMC Autonomic Logistics

Program of Record

Enables Condition Based Maintenance (CBM+)

BT —— Reduces manual analysis and provides *Reduces maintenance
y P more accuracy to diagnostics cost and down time, and
platform health data to operators

. . i increases operational
and maintainers Supports development of prognostics

sImproves life-cycle affordability readiness

Enhances Visibility for the Joint Logistician _
*Enables establishment of

sCommunicates requests for *Supports matching of resources against responsive demand and
service and other logistics anticipated logistics requirements support networks that
requirements data in a time *Enhances monitoring of joint logistics bring speed and quality to
relevant manner performance the logistics process in the

operating environment

Supports Quicker, Better Informed C2 Decisions

*Transmits operational health/ *Accelerates information to decision- «Allows commanders to
readiness data off platform which makers - leverage resources to
is made available to C2 users *Informs supportability assessments to maximize warfighting

the Joint Force Commander

Informing and enabling more efficient maintenance, logistics, and C2




POR Autonomic Logistics-

Programs

The AL family of programs consist of:

» Electronic Maintenance Support System (EMSS) -
provides the technical conduit to enable a net-centric data
environment for platform performance data and ability to
quickly diagnosis and repair essential equipment

 Embedded Platform Logistics System (EPLS) — delivers
the “on-platform” system/ infrastructure to acquire
operationally relevant data

 AL-MC Service (ALS) — provides the “off-platform”
data/information sharing (networking, data management, and
applications) and integration (communications, information
assurance, and interface) for the Logistics and C2 enterprises.
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How They Fit

A

v

Autonomic Logistics
Services (ALS)

Wired / Wireless —
Data Transfers %
Maintenance Actions

Technical Manuals

A
v

EMSS

EPLS FIELDING PLAN 2010 & Beyond: 5204 MTVRs; 878 LAVs & 1057 AAVs
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How They Work Together

R =
i

L

Acquire system/subsystem performance/health data, perform
diagnostics and analysis at unit, battalion, enterprise (C2 and
Logistics) levels

Acquire Data, Assess Assess, Analyze, Assess, Analyze, Diagnostics,
Diagnostics, Prognostics
Forecast, Share

Environment

Transfer
Cross.Domain._Guard
EEEE

CBM+
Application

Logistics and €2
terprise Applications
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Experimentation to Buy Down

Risk to MCSC POR’s

« What is the impact of having an Autonomic
Logistics systems capability on logistics
support operations? Metrics?

* What’s the necessary capability and how does
that mesh with Marines and their process?

 What’s practical and affordable to implement?




Autonomic Logistics Field Trials

-l MEF Okinawa, Japan

IRIDIUM

Satellites receive data

burst
Iridium ground station receives data IRIDIUM
burst and sends it through gateway
into internet . Low Bandwidth
Data Path
Existing Web Site Command
Gateway Control
Server

==

High Bandwidth
Data Path

SECURE FTP or
HAND CARRY

SECURE FTP or
Database HAND CARRY
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_l Change Selection |

Class II1 (Fuel)

CLR-3 Critical

2 Gallons
.} Pounds

Units of Measure
\_J Liters
) Kilograms

) Percentage

Total Fuel in GCE and
Rate of Consumption

. 504193 594511 . 593712 597449
. 504213 . 594025 . 594834 594395
raNin the chart to zoom in. Double-click on the chart to zoom out.
Operational

562150 [J] Aogregate

W 563300

| Chart View | Table View |

700 Pause
600
500
400
Replenishment N -
300 Individual Fuel
504834 .
200 394213 Wed Jul 16 00:05:00 2008 UTC LEVE'S n EaCh Asset
Tue Jul 15 06:47:00 2008 UTC Fuel Level: 55.49 Or Subunlt
Fuel Level: 66.3 Message Type: Startup
1uu Message Type: Startup -I o
P 563309
st 503712 Wed Jul 16 00:30:00 2008 UTC
0 l L T Tue Jul 15 05:08:00 2008 WTC Fual Laval: 50.69
. Fuel Level: 59.75 M T . Start .
Mon May 5 2008 Wed May 28 2008  Fri Jue===ge Type: Shutdown B 008" "Ved Al Fri Aug 29 2008
597449
Timestamp Tue Jul 15 23:00:00 2008 UTC
Fual Level: 55.71
Message Type: Startup
. Select time period for data to analyze:
Vehicle: Value:
Date: Message Type: - =
Dane lililililili|g Internet H100% ~ A



21:30 UTC

N

n

-
r_J
.
-
-
-
r 3
-
-




Frrrn Daninm Frumrn Croondee Trrnle Cnareh Ll Finilrirsanrs L T ThailanAL e 2 AT 2008-08-04 20:16:34 TUTC
Vehicle Tracking

AN TS 594193 - MTVR MK23 =
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®Time
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® Markers
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2 Markers + Lines

Show Track

Status: Update: 2008-08-04 20:14:51
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i . A Vehicle Details 5945717
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*Using Mission Plan/ OpO

*Decompose into mission legs
from Sync Matrix

Estimate COS using updated
fuel planning factors

Plot actuals reported from
continuous monitoring over
top of plan
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*Observe Its effect, benefit = B
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Route Planning By Mission Legto {,
Determine Course(s) of Support L
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Mission Leg Parameters

Platforms
Activity Type
Average Speed
Distance
Surface Type
Average Altitude
Average Gradient
Average Temperature
Idle Time
Payload

- - L Fuel Consumed by Mission Leg
== - . ‘ Gallons

r—— (1

E= bt \ Model contains fuel

consumption

characteristics for
‘ multiple platform

Platform Health Parameters types
Cylinder Blowby Driver Behavior Parameters
Intake Air Temperature Sensor Failure (future)

Transmission Failure (Loss of High Gear) Accelerator Position Variability
Engine Over-temperature Smart Operation
Run-Flat Tire(s) Momentum Advantage; Shift Points

Fuel Type Convey Effects




Example: Route Planning By Mission Leg to Determine !
Fuel Consumption Profile
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Fuel Mission Tracking - Mioroesolt Internet Explorer provided by C5D ._IEIEI
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Actual versus Planned Quantity Day 1-3
Fuel Usage for LAV Co

o 2500
T 2000
'S 1500
2 1000
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Gallons of Fuel
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x Actual

é ==

Days of Operation

Actual versus Planned Quantity Day 1 thru 10
Fuel Usage LAV Co

Planned
\ ACtU al Ref: USMC LOGISTICS
N\ MODERNIZATION (LOGMOD) SENSE
AND RESPONSE LOGISTICS (S&RL):

AUTONOMIC LOGISTICS STUDY ON

FUEL QUANTITY MONITORING ON
2 3 4 5 6 7 8 THE BATTLEFIELD,
Col. Charles G. Chiarotti; Penn State

Days of Operation USMC Fellow, June 2007




Considering the Impacts...

Tactical Fuel Management \_

From Col Chiarotti’s Fellowship Study:

Days 1-3:

-1928 gallons oversupply

-2 sixcons; 1 truck supplied not needed, or

-two sorties of H53-E (10,0001bs) from Sea Base not necessary
-Days 3-10

-9000 gals saved

-10 sixcons; 5 truck supplied not needed, or

-nine sorties of H53-E from Sea Base not necessary

LAYV Co has 24 vehicles; MEB has about 1290 vehicles
A back of the envelope calculation suggests the leverage across
the MEB could be about 54 times more that the benefits shown

above.




Considering the Impacts-

LCC and Ao

Prognostics/CBM Effect on LCC

LCC Without
Prognostics

LCC With

Total Life Cycle Cost

o AAV RAM/RS Data (Hours) W/O Prog W/Prog
—Mean Time Between Failures 64 73.6
SO o e e Mean Time To Repair 0.8 0.87
Mean Logistics Delay Time 54 2.767
.Beneﬂts can either be: AAV RAM/RS Calculations W/O Prog W/Prog
increased A_O; Forecasted Op Availability N 91.08% 95.29%
decreased life cycle cost  |increase in Op Awail wiProg 4.21%
or reduced number of Increased AAVs Mission Capable'w/Prog 29
assets for same total Total LCC Costs per AAV w/Prog $973,504
operational availability Opperaione) Al .
Opportunity Benefit of Prognostics $27,890,754




Autonomic Logistics Leverage
Into Combat Capability

Log Injectors: Common Log Picture
- Amount of “fight” left in Assessments within GCSS-MC
platform / unit Info Exchange iot enable:

Log Services: « Operational Planning

- ITV & Supply Pt Status « Log COA Development [l

Ref: USMC HQ LPV  Estimates of Supportability




Advance Logistics Operational Concepts

Into Reality Through Demonstrations

Logistics Modernization Needs:

Keep operational tempo’s and
equipment availability high

Minimize logistics footprint

Adapt and Respond to Battlefield
Dynamics

Key Technologies:

Monitor, collect, aggregate & report
status/condition of tactical assets
(sensors and communications)

Watch and act on ““demand’ based
upon real-time awareness (IT systems
and Decision Support Tools)

Our Impact:

Allows early user exposure &
experience and evaluation to impact
DOTMLPF

Informs the requirements process and
acquisition strategy by SysCom

Facilitates tech transfer to industry

Our Role:

Build functional prototypes from high
level concepts

Conduct field testing to show what it is,
how it would be used and answer the
““so what™ question

Champion cross-agency, open
standards to bust stovepipes




