


o OPTIMUM

FLEET HEALTH

DRIVING UPTIME!

PREDICTIVE MAINTENANCE
FOR DIESEL POWERED FLEETS



. Eliminate the need for

FEATURES & BENEFITS

. Improve operational
efficiency

multiple OEM solutions

. Reduce or eliminate

towing costs completely



POSITIVE SOLUTION

e Our machine learning system e Brakes — ABS, Toner Rings
does the work for you.

o Full control and visibility of o EXxhaust - EGR Valve
your fleet including scheduling.

e Reduce catastrophic failuresto e ENngine - Misfires, turbos
Increase safety and save
money.



OUR PROCESS

Step 1 .\\\ TSP Data Is transmitted from the vehicle.

{0} All fault codes are processed by our
Step : C@B predictive analytics engine.

Step 3 @ Service manager Is notified by email.

Step 4 \é Maintenance is scheduled by the service
manager.
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Vehicle Details

6410-200763
Low
Groups: Tampa District

Affected System: Exhaust

Protocol: 11939

Emerging Problem:

EGR System Issues: EGR valve e is high/zbove limits.

Current Conditio
Temperature is very High in the EGR system. Engine coolant
temperature will rise soon.

Corrective Procedure:
1. Check coolant level.

2. Check system for leaks in exhaust and coolant systems.
3. Repair internal damage to EGR valve.

Timestamp:
Sat, May 1, 2021 4:43:54 PM

Status:
No Action

‘Action:| \Work Order Action v | Create Work Order

6410-200763
= High

Groups: 6410 WCNX

Affected System: Coolant

Protocol: 11939

Emerging Problem:

Coolant System Issues

Current Condition:

“=+ ALERT: Take vehicle off road immediately. Damage of

engine is imminent.

Corrective Procedure:

1. Check system levels - fill as needed

2. Check air flow through radiator fins

3. Check engine fan including drive and belt

4. Check for coolant leaks and plugs

Timestamp:
Sat, May 1, 2021 3:51:22 PM

Status:
No Action

Action: | \Work Order Action

Create Work Order

6410-200763
High
Groups: 6410 WCNX -Tampa District
Affected System: Coolant
Protocol: 11939
Emerging Problem:
Coolant System Issues
Current Condition:
*=* ALERT: Take vehicle off road immediately. Damage of
engine is imminent.
Corrective Procedure:
1. Check coolant system level
2. Check for leaks and repair.
Timestamp:
Tue, Feb 2, 2021 3:34:5 AM
Status:
Scheduled for MAINT

Action: | \Work Order Action

Create Work Order
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2010-726
Hi

Meadow Glade Groups: Vancouver WA District
LowW - Affected System: Fuel
Bake Protocol: 11939
Medium Emerging Problem.
Low Power

9 High Current Condition:

“**Alert*>: Fuel system failing and unit will shut down without
Affected Systems warning.
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WORK ORDER DECISIONS
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Vehicle Details

2010-726
High

Groups: . - Vancouver WA District

Affected System: Fuel

Protocol: /1939

Emerging Problem:
Low Power

Current Condition:
*=*plert™*: Fuel system failing and unit will shut down without
warning.

Corrective Procedure:
1. Check fuel system relief valves and pressure sensors.
2. Inspect fuel return passages.

Timestamp:
Maon, May 3, 2021 11:32:47 AM

Status:

Scheduled for MAINT
Action: | Work Order Action

I Work Order Action
Creat

1 Dismiss

Scheduled for MAINT
Action Complete

No Action
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Incident Affected
System(s)

Timestamp Emerging Problem




TIMELINE ANALY SIS

77N\
OPTIMUM

" Stay Fit Timeline

Include Historical Activity

Vehicle: 5410-100265 :

Incident Timeline: Coolant 32 ¥

Vehicle Info: Desc: Front Load Body: Heil Chassis: Mack MRU613 2013
Groups: -Tampa District

System: Coolant

Current Condition: Coolant sensor is showing voltage issues (High).
Procedure: 1. Coolant sensor is showing voltage issues (High) -- check voltage and repair charging system as needed. 2. Check wiring to sensors and coolant tank ground,
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REAL-TIME SNAPSHOT
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Daily Notification Count Top 10 New Incidents (30 days)



Daily Notification Count

Exhaust 302

Fuel 398

Coolant 296

Exhaust 300

Fuel 483

Exhaust 357

Exhaust 388

Exhaust 362

Exhaust 299

Exhaust 386

Fleet Health Daily Report

Top 10 New Incidents (30 days)

Location Incident Trend Details

' Mission Ready : Low ’ Medium High Priority % v
- Vancouver WA District 124 1 2 3.79%
124 1 2 3.79%
Location Incident Trend Summary
Date Mission Ready Daily Notification Count Maintenance Performed ~ Dismissed No Action Taken Incidents Trend 1 v Incidents Trend 2 Incidents Trend 3 ’
2021-03-15 124 5 87.50% 12.50% 0.00% 50.00% 50.00% 0.00%
2021-03-14 132 0 n/a n/a n/a n/a n/a n/a
2021-03-13 123 10 30.00% 70.00% 0.00% 90.00% Brakes 10.00% 0.00%
2021-03-12 122 5 0.00% 100.00% 0.00% 100.00% 0.00% 0.00%
2021-03-11 114 11 0.00% 100.00% 0.00% 50.00% 50.00% 0.00%
2021-03-10 119 10 0.00% 100.00% 0.00% 66.67% Fuel 33.33% 0.00%
Show entries




v DYNAMIC FAULT DETECTION WEEKS IN ADVANCE

77\

OP TIMUM

FLEET HEALTH

N—
—

v CUSTOMIZED ANALYTICAL SOLUTIONS TO MEET SAFETY
REQUIREMENTS

v TRACK VEHICLE HEALTH HISTORY

v  IMPROVE OPERATIONAL EFFICIENCY

— Trends of High severity incidents per vehicle, per week , on system Engine E—

Average Percent Reduction of Alerts
BRAKES CHARGING COOLANT ENGINE EXHAUST  FUEL
50% 79% 70%

66%

54% 92%

Incidents per vehicle

0 10 20  Weeks 3o 40



RETURN ON INVESTMENT

Fleet Size

Tow Costs

Engine Rebuild

Annual Cost per spare
Engine Pistons/Sleeves
Tech Labor Rate

Fuel Cost/Gallon

Spare Ratio

Diesel/CNG Fleet Percent

7\
N’
Payback ROI

Monthly Savings Per Truck
ROI Payback in Days (HRS)
New Spare Ratio

New Total Spares



KEY DIFFERENTIATORS TIML
N’

TSP Integrated/Agnostic (no hardware to purchase)

CMMS (Maintenance management systems) Integrated/Agnostic
allowing work order creation into existing workflow

Compatible across all OEM’s eliminating the need for multiple diagnostic
tools (XX

Continuously monitoring DTC’s and vehicle measurement data in real-
time

Customized corrective procedures with mechanic insights

On staff technicians to work through customizations and troubleshooting
with your technicians



Engine Alerts

Engine Torque Limit Request

Engine OIl Pressure Issue

Cylinder Misfires

Internal engine sensors (high voltage)

Internal engine sensors erratic data

5V Sensor Supply Bank 1 Circuit Failed

Internal engine sensors (sensor)

Engine OIl Pressure Issue (harness issue)

Internal engine sensors erratic data (harness issue)
Engine Torque Limit Request (max continuous)



Coolant Alerts

Coolant Level Wiring. Open circuit or current below normal

Coolant Level Wiring. Voltage below normal or shorted to high

Coolant Alert Thermostat Issues.

Coolant Level. Low Coolant.

Coolant Temperature. (Below Normal causes ECM to reduce power for cold engine)
Coolant Temperature. Issues but ECM. Random voltage.

Coolant Temperature Sensor. Voltage above normal or shorted high voltage.
Coolant Alert Wiring Grounds.

Coolant Temperature. Sensor issue but above normal.

Coolant level below normal.



Exhaust Alerts

Aftertreatment DPF System.

SCR Outlet NOx Sensor Change Rate.

SCR Outlet NOx Sensor Voltage.

SCR Inlet Temp Sensor Low.

Aftertreatment DOC Conversion Efficiency.

Engine EGR Differential Pressure.

EGR Valve Actuator\Engine EGR System Monitor.
Aftertreatment 1 SCR Catalyst Conversion Efficiency.
Particulate Trap Regeneration Inhibit Switch.
Aftertreatment 1 SCR Catalyst Conversion Efficiency.



Brake Alerts

Right Rear Drive ABS Issue.

Left Rear Drive ABS Issue.

Right Rear Drive Axle 3 ABS Issue.

Left Front Steer ABS Issue, Sensor Gap.
Right Rear Drive ABS Issue, Intermittent Signal.
Right Front Steer ABS Issue.

Damaged Tone Ring.

Left Rear Drive ABS Issue.

Open Circuit.

Right Rear Drive ABS Issue.

Incorrect Sensor Gap.

Right Front Steer ABS Issue.

Incorrect sensor gap.

Right Front Steer ABS Issue.

Damaged Tone Ring.



Direct Maintenance Savings O
(o)
25% Fuel, Labor and parts Q

acoq _ OPTIMUM

N~

Operating Cost Decrease
90% —
Reduce or eliminate spares



