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OnStar Vehicle Diagnostics

Subscribers receive monthly e-mail updates on the
condition of the vehicle's key operating systems.

Condition and time-based maintenance
recommendations are included.

Approximately every 30 days, the vehicle automatically

transmits diagnostic data on the following systems:

Emissions Systems

Air Induction System

Fuel Management System

Engine Cooling System

Throttle Control System

Variable Valve Timing System

Ignition System including Misfire Detection
Active Fuel Management™/Displacement on Demand
Engine Electrical System

Transmission Control System

Antilock Braking System

Traction Control System and StabiliTrak® (where
applicable)

Supplemental Restraint System including Airbag
Deployment Mechanisms and related sensors

OnStar System
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[ Commercial Industry using Remote Diagnostics

8] BH

Yool WaPeydl Frord BRI R & 0 TRy A~

To: Ed Carvis
(=4
Benk: WLOO0E
Subject: As requesied, your Ondlar Vshicio Diagnostios repor

O [ o | » s s | » v ssscarnon |

OnStar Vehicle Diagnostics for your

2006 Chevrolet Silverado as of 3/5/2006
Pucurid; 2006 Chawrlel Silusasd

VIN: JGIWEERESET 00000

Welcome! We'ne glad you chose to enrall in the OnStar Yehacle
DiBQNOStcs senvice, Excusivly for OnStar-squipped GH
vehicles. This & the fest of the & mad reports youll recewve
about every 30 days to help you keep your vehicle ready for the
road. ¥our topeline checkup results are accompanied by a gresn,
yEIoW, OF Fed SYMEC! indicaling any Necescary scton. FOr moe
detaded iwformation, just chck as shown,

@Hﬂluu:ﬂuum‘l &Mbﬂ Suggested @lr-ndinl: Atbeation

EM DIAGHDETIC INFORMATION NOTIFICATION INFORMATION

Engine and/or Transmission System @ OnStar Subscription
* Diagnostic: Completed. « No action nesded. » Account Number: 123-4547-850
p infermation = Safe & Sound Man
# Bapires 12/14/06

# air Bag System
* Diagneatic: Completed. « No action neaded.
Mang information @ Hands-Free Calling
 Wahicle phone #: 313.555.0000
& 72 minutes remaining
w G wntil: 27107
Morg infrmation

) antilock Braking System
* Diagnostic: Completed. = No action nesded.
Mok inlprmation

& onstar system & xm satallite Radio
= Diagnostic: Completed. » No action nesded. Vehicle equipped and active.

Mane infirmation Badio ID # 12345678

MAINTENANCE INFORMATION OEALER INFORMATION

£ Remaining Bl Life: 15%

® Schadule & vin with your GM dealer as scon as porsble

Tochudu s v Himetown Chevrolet
- 1234 Main Street
Arrgtiwr, USA 12345
[555)123-1234

) Mileage: 7,438
# MO milsage-based semace requined ot this bme.
Maone information

A phaays, o you haak quistions about the repert of QNS Vehils Dipgrostics, plasse call 1,828 4. ONSTAR
{1.888.466.7827) or push the Diue OnStar Button i your wihicks.

http://www.onstar.com/us_english/jsp/ovd/index.jsp

Color-coded icons let you check results
at a glance.

Reports feature automatic checks of several
key systems. Click the links for details.

Check your OnStar subscription status,
and use the link to renew your service.

Keep up to date on how many Hands-Free
Calling minutes you have in your vehicle,

As added convenience, we'll also include
your XM Satellite Radio subscription status.

You'll alse get reminders when your vehicle
Is due for scheduled maintenance.

Refer to your selling dealer information
If needed for service appointments.
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ICAS Capabilities - Afloat

Data Logqging / Situational Awareness

/SEA

NAVAL SEA SYSTEMS COMMAND

CBM implementation tool
— Machinery Data Trending
— Rules based expert system
— Vibration Analysis

* Troubleshooting Aid

— Rules based expert system

— Event capture
e Operational Assessment

— Material Assessment
— Plant Situational Awareness

— Assessment Visit Support
(Availability Planning)

A tool to enable reduced

—|al x|

manning
e |LS
— Access and linkage to PMS, ICAS Expert SV_Stem-
FOS8 and 151 e whalysi of machinery Gata
« Electronic Logsheets y y data.
sautomatically generates |

maintenance advisory
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75 Remote Monitoring - Ashore

NAavAL SEA SYSTEMS COMMAND

Brings ISEA Knowledge Base to

Maintenance Team Cell

—
—

MELS
IPARS

Formats &

Presents Reports
v

cas 4@l ——==

RMC
Collects & =
Process Data :?‘-.’i?—.‘f.",‘ff.”f.’f'f;ii‘:‘i‘_‘f;“.’;“.f"_“ i Evaluate IPAR
emailed Information

"ICAS has the information that Distance Support needs.”

— VADM Sullivan, NAVSEA 00

13 Nov 07
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9/13/2005

Electronics

Maintenance Engineering Library Server
& Database Subject Matter AC System Summary
Priority AC1 ACZ

EXpe rts 0a02/2005 | 06762005 | painzzios | naiizEios

Refrigerant Superheat High

"'.,. Refr. Low Suction Temp.

™ Refrigerant Charge

Fi nal PI"Od UCt 4ir & Mon-condensible gases
Leaking Condenser Divider Plate

Chill Water Quilet Temp.

[SW Pump Operaticn Check

Dirty Condenser

Insufficient SW Flow

Escessive SW Flow

| Chill Water Low Temperature

Dl Level

il Temperature

| Qil Thermostat

High/Low Qil Pressurs

Qil Pressure D/P Switch

Bearing Ol Temperaturs

|Compressor High Disch. Temp.

o* IPAR analvsls |5 Dasad on the York 200 Ton R114 confguration

ot AC Maintenance Recommendations

ACH:
-“‘ 1. Refrigerant Superheat High: REFER TO COMMENT OM REFRIGERANT CHARGE
“" 2. Refrigerant Charge: VERIFY REFRIGERANT CHARGE BY STOPRING UNIT. COMPLETELY SECURE ALL
[N . CHILLED WATER AMD SEAWATER FLOW TO THE PLANT, WAIT APPROX 15 MINS FOR REFRIGERANT
-"‘ SYSTEM TO EQUALIZE, THEN CHECK CHILLER'S MIDDLE SIGHTGLASS FOR REFRIGERANT LIQUID
“" LEVEL. LEVEL SHOULD BE BTWH 1/2 - 3/4 OF THE SIGHTGLASS. ADD /TRIM REFRIGERANT CHARGE 1&4W

.
. .
ot M.

| Caution |

Caution

b s [ s |ra |ra fra [ fra s s s | [ [ | | | =

"The right maintenance, at the right time, at the right cost."
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"I/SE& Enterprise Performance Analysis Report

SEA SYSTEMS COMMAND

“Fleet wide view of a system”

Username: csavage | Profile | L

Support Documents
2O Units | RefrPlants | GTS | 5TM | MPDE | MST

allison 501K34 EPAR (365 Days)

i

0% | 0% (0% 0% | 0% 0% 02
0% (0% | 0% 0% 0% 0% 0%
0% | 0% | 0% | 0% | 0% | 0% | 0% 0% 0% 0% 0%
0% | 0% | 0% | 0% | 0% | 0% 0% 0% 0% 0%
0% | 0% | 0% 0% 0% 0% 0%
0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0% 0% 0w 0%
[m7a | Wia] 1/ T e | |
[m7n ][ n ] M/ T Y Y
Y e e A Y Y Y e e I e [
8% | 0% 0% | 0% | 0% | 0% | 0% | 0% | 0% 0% 0% 0% 0%

0% | 2% | 0% | 0% | 0% | 0% | 0% 0% 0% 0% 0%
0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0o | 0o 0% | 0% 0% 0% 0% 0%

I_ L L L L 1 1 L L L 1 L | 1 L

AR T
e

NS || MAA
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ﬂ I/SEA DDG 51 Class Destroyer

A SYSTEMS COMMA

Fadt Mods § . GTG2 Summary Fiters ¥ Mot GTG2 Event Chart 06/30/2007 19:32:40
i &
£/ »5§ &
é\g & /00 CQ $ -
& i Low I'I.I&]l
F o vé? &6;' A\Ai &8 Parameter Value Limit Limit
Min 1100/14240 Start Time 49 &5
Max 65 5.00] 8 [1200/14440 omel at Start
071042007 01:53 | 48 | 301 |3.53(8.45/1221 | 14261 ottt 287
07042007 13:29 | 52 | 234 [3.55]6 83|1213| 14208
Time To Fire 333 5.00
07022007 19:33 | 47 |291 [3.53|6 25|1203|14313 T To 1300F 18 >
06502007 19:32 | 49 | 287|5.33(7.181217| 14337 mme 18 :
06A0Z007 1515 | S0 | 2853 A2[6 83(1219] 14737 Idle CTIT 1217 1100 1200
06/30/2007 03:33 | 54 | 271 4.32(8.19(1212|14337 Idle Speed 14337 14240 14440
0628/2007 05:34 | 51 | 21914 668 71|1219|14277 Max CTIT 1651 1723
05/26/2007 19:28 | 47 |3133.97|6 59|1214|14338 Start Status Completed| Failed
06212007 15:23 | 49 | 267 [3.41|6 62|1236(14337 25 50 78 100 125 150 175 200 225 250
052062007 20:56 | 42 | 374[3.25(6.17|1227 14321 Seconds
[EE] 122 1100 — CDP *1.0 — Fuel Oil Manifold Pressure * 0.1 — Engine Vibes *10.0
Dingnostic Legend — Gen LO Pressure *1.0 GREBEX Lube il Pressure *1.0 — Turhine RPM * 0.01
v [sat warHiHG [l owsaT — Turhine Inlet Temp * 0.1
GTM PERF IPAR GTM LO IPAR ACLIPAR
Diagnostics (RDS Reports)
Last update Jul 11, 2007 Last update Jul 11, 2007 Fault I T 5006 6 & 989%
Most recent fault status Most recent fault status viHor o ane? 328007 430007 G507 moiz

Refrigeramt Superhest

GTM1A| GTMI1B |GTMZ2A| GTMZB GTM1A| GTMIB |GTM2ZA

Faults Faults

Fef. Lowr Suction Temp.
Refrizerant C|

GG Speed High
PT Speed High

LD Supply Pressure Low Air & Hon-Condensable gases
Leaking Condenser Dividey Plate

Chill Water Outlet Temp.

LO Scavenging Pressure Low

S Pump Operation Check
Dirty Condemser

Inmfficient SW Flow
Excessive SW Flow

Chill Water Low Temperature
04 Level

HighLew Oil Presawe

il Pressure D/P Switch

Engine Perfarmance LO Temperature High

CDP Calibration Error LO Level Low

PTZ Calibration Error LO Supply Filker D/F High

PTE.4 Calibration Error LO Scavenging Filker D/P High

PT Wibration High
GG Vibration High

T5.4 PT Inlet Gas Temp High (above Idle)

Bearing Qil Temperature.
High Disch, Temp

NGG vs PLA Correlation

WAz oz 3257 sanin7 ising a7
‘ Diagnostic Legend Disgnostic Legend \ * O \
Analysis Not Available [ SAT Caution [l UNsaT Analysis Not Available [ SAT Caution [l UNsAT _ Disgroric Lagnd
Offline Qutofstaie .Nnmnm.l ‘Warning .Almn 4 RDS Report
AUTOMATED SHIP OFFLOAD (DS + ICAS” RMU)
8- 24- 17- 10- 27-
15-Jul- Jul- 1-Jul- Jun- Jun- Jun- 3-Jun- May-
SHIPS Configured for DS HULL NIAPS Version 07 07 07 07 07 07 07 07

13 Nov 07 DDG 51 Class Destroyer DDG51 Class 1X
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 |PAR Summary
Sep 06 — Aug 07
— 12 System IPARs complete

« MPDE, GTM, GTG, AC, HPAC,
LPAC, EVAP, RO, Refer, etc

— 2871 Ship data submittals
* High Month: Aug 07: 361

— 81 Separate Ships

* 91% ICAS Surf Ships

* High Month: Jun 07: 45
— 554 IPARs were released

* High Month: Aug 07 : 101

e Business Rules

— Currently optimizing process via
SWE

— Process Metrics presented to
SWE BOD

Integrated Condition Assessment System

EA SWE Remote Monitoring

SWE Bridge Plot

CT in Days

RM - IPAR Report CT

Q’QQ\)Q'Q%\'Q(O\'QCOXQCOQ'Q 'Q‘o 'Qco 60 'Q‘o ,Q 'Co ,/\ ”\ /’\ 9’\ 9’\ 9’\ 9’\ 6\
> \5
FEFTRETY T

B Data Processing Time T Draft Report Time
I SME Review Time Entitlement CT
—Baseline FPY — =— Total # of Reports

# of Monthly Reports

Remote Monitoring is an Integral Part of the

13 Nov 07

Surface Warfare Enterprise
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L/ 7sY CNSF GTG Metric Study
ICAS vs Non-ICAS GTG Repair Costs Two-Year
1B4B Cost
250 Averages
_ 201
» $154.5k
7 150 o 08 *|CAS Average
< 100 | — Per-Ship Cost =
- Lm: $90k per year
ICAS
0 | * Non-ICAS Average
05 06 Average Costs Per-Ship Cost =
FY ICAS
vomicas | P154.5k per year

Maintenance Savings Can Be Realized Using The

ICAS System

13 Nov 07 10



Integrated Condition Assessment System

COMMONALITY

* The Integrated Condition Assessment System (ICAS) is
the poster child for Fleet Commonality

— Surface Combatants (60/100)
— Amphib & Minesweeps (24/34)
— Carriers (6/11)

 The same ICAS software is utilized on all installations
— Enterprise class based system training
— Shared logistics costs
— Shared system support costs
— Shared implementation costs

13 Nov 07 11
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LWi\%T3:Y A cross Platform, Common Solution

NAVAL SEA SYSTEMS COMMAND

Various Sources of Requirements

e DDG Mod SEA 08 DDG 1000 Les
\/Tregn ds v'Client Sever v'Relational Database| | v TSCEI v'Data Qualification
S v'Thin Client v10,000 Sensors v'Diagnostics v'Remote Monitoring

—r_ -1 —71T —71 —7T

\ 4
Enterprise Remote Monitoring (eRM)
v'"Commonality

v'Reduced Life Cycle Costs
v'Shared/Reduced Development Costs
v'Reduced Installation Costs

v'Reduced In Service Costs
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Enterprise Remote Monitoring
“The Path to the Vision”

ly Autonomous Enterp
Remote Monitoring

. . Shipboard Generated IPAR’s (w/ rec’s)
IPAR Virtual Subject Matter Expert

2 Hour IPAR Turn Around

Tiered Remote Monitoring Team

IPAR Case Based Reasoning (Upside Down Pyramid of Support)

Dedicated eRM Response Center
PMS Identified & Scheduled Remotely

Remote Real-Time Tech Assist

Machinery Control System LAN Secure Interface / StatuS \

High Security Firewall -
Multi Level Network Card Further Planning

IPAR Standard Statements

Remote Monitored 2 Kilos Generated
Shore Side uploaded Shipboard

IPARs Delivered to Ship via Web Service

Electronic Data Submittals Shipboard Generated IPAR’s (w/o SME rec’s) Requi red
Integrated Performance Interface with ISNS LAN .
Analysis Reports (IPARs) Planned & Estimated

; Manual Data Submittals
Shlpboard Automated Under Development

) Diagnostics Shipboard data qualification
Shipboard (trends, events, transient Development Complete
Data analysis, alarms) Deol ’
Storage eployment Underway
Shipboard Monitoring & Alarming

13
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MARMC Change out request

AFF

Ship contacted .
R and begins e +
| o f troubleshooting MARMC SME =
(waterwash, performed
* First ICAS data AN transducer borescope
offload received /J AN inspection, etc) inspection. Damage
71V found on 4t stage
. First_RDS Event VAl [ D) 4 blade
for Ship ="\ | SN ry SME
o o e PerforiE.
review
Data Verified by complete
SME and _ -
ICAS Install compared to Recommendgtlons
failure library documented in pdf
Feb 5, 2005 March 4, 2005 Time: + 1 day Time: + 3 days Time: + 11 days Time: +11days

Problem Description Analysis performed Action Taken Results\Benefits

o High Startup Vibes on . High vibes compared to DDG80 . Ship notified (in POM period) . Borescope revealed, (as
GTG#1 GTGI hg;h vibe _problerln that . and begins troubleshooting suspected), 4t stage turbine
R . . resulted in engine replacement due . MARMC visits ship after water blade damaage
f(:/lmmidzgggng RDS event to 4" Stage turbine blade damage wash and troubleshooting MARMC g ded .
arc . Vibe signature matched and complete recommended engine

. This is the first data offload
and first RDS event for ship

13 Nov 07

suspected 4" stage turbine damage .

on GTG#1

MARMC performs borescope
inspection during connection of
independent vibration gear

replacement based on damage
and ship schedule

16



	ICAS�(Enterprise Remote Monitoring)��DoD Maintenance Symposium
	Navy’s CBM/RM Challenge
	ICAS Capabilities - Afloat
	DDG 51 Class Destroyer
	SWE Remote Monitoring
	CNSF GTG Metric Study
	COMMONALITY
	A Cross Platform, Common Solution
	Navy’s CBM/RM Challenge
	Backup Slides

