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Why Is Technology Important?

* Throughout time civilizations have created tools to make their
jobs easier and accomplish amazing tasks.

« Can technology now give us a “mechanical advantage™?
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The Velocity of Technology

* Moore’s Law — Computer processing speed doubles every 18
months.

» 80% of the world’s population owns a mobile phone.
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What Is the Internet of Things?

* The Internet of Things Is a network of sensors and data
collection instruments that are connected to the Internet.

« Data from these devices is collected and streamed directly to
the cloud.

* Monitoring temperature, vibration, humidity/moisture etc.

« Specify peramaters in your cmms to automatically alert you to
ISSues.

* Result = A new era of ‘truly’ predictive maintenance
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Where do we start?

Baseline Defined:

1. A minimum starting point used for
comparisons.

2. (in baseball, football, etc.) the line

marking the end of the field of play.
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How Do We Get a Baseline?

« Condition of our facilities and grounds.
* Inventory, condition, and life expectancy of our assets.

 Risk value associated with losing a system or asset.

 Effectiveness and productivity of our corrective work order
process.

 Effectiveness and productivity of our PM process.
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What Does Success Look Like?
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ASsess

« Gathering a baseline understanding of Conditions, Needs,
Deferred Maintenance, Life Cycle, and needed staffing
resources for RM & PM.

* |Is our Planned Maintenance program effective?
* Risk Assessment — Are we serious about Life Safety?

* Risk Assessment — Are we in a Run-To-Fail mentality?
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RISK MANAGER
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« Based on what we know from assessment.

* Placing a value on needs (Repair vs. Replace, sustainability
Orojects).

 Placing a value on the risk of inaction (Emergency repair costs,
workers comp, liability, lost productivity)

* Implementing a scoring system to establish a high-to-low
priority for projects.
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Plan & Execute

* Plan
e Timeline

* Execute (this Is where most
begin to struggle)
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* The most challenging part of the A.P.P.E.M model, and the point
where most long-term plans fail.

* Maintaining RM & PM while balancing
capital projects.

* Documentation (aka Data) needed to
continually re-assess moving forward.
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Why Does Maintain Fail?

« Maintain means more than maintenance.
« Capital planning & risk management require Data.
« Data requires documentation.

 Documentation requires accuracy.

« Accuracy requires ease of use.
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Documentation

 Documentation is not fun...but it is necessary.

* For centuries only few have chosen to document critical data
due to complexity.

 Leverage technology to make documentation simple.
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What Does Documentation Get Me?

e Data

« Compliance

« Safety

. @hio
+ Risk Mitigation OSHA e

Occupational Safety
and Health Administration

 Justification of Needs
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What Is Data®?
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I’m Confused....\What is Data”?

da-ta
/'dada, dada/

naoLun

facts and statistics collected together for reference or analysis.
synonyms: facts, figures, statistics, details, particulars, specifics; More

COMPUTING

the quantities, characters, or symbols on which operations are performed by a computer, being
stored and transmitted in the form of electrical signals and recorded on magnetic, optical, or
mechanical recording media.

PHILOSOPHY
things known or assumed as facts, making the basis of reasoning or calculation.

www.dudesolutions.com

®



Dashboard: Work Summary

Work Order

Cost by Purpose

Planned Maintena...

Replace

Repair $768,277.34

Purpose

General Maintenan... $683.555.80

$0.68 §6

Employee Utilization

Spend

Measures M Jobs Assigned A Hours

28k 1
B
c
=
2 16k A A A 8
m
]
il
8 -1
o & o WO
oF ‘\e,";\h \\Q'Sl NG : A3
& 3 qm\z{b b @i\b &
& &
O\;oq ‘7\36"\
Assigned To

08.606.68 $1.766.600.08 $1.808..

50

Assigned To | Purpose

Employee Workload

Duane Hutchinson

Matthew Harleston

Bill Dakin
David Laning

JR Taylor

Steve Garner

Gyrorgy Dekan

Self Man

Jason Gossett

Chrig Richardson

Dave Wrasman
Brett Benn

RJ Stanton

Doug Lethco

Earle Hallock

Dave Eizsens

Uroyoan Caraballo

Raj Lad
John Lambert
Benny Broadnax
Johnny Autry

Bobby Baker

Tim Magee
8 Sk 18k
Count{AcctWOID)

15k

Cost by Craft

Equipment Maint.. $3.299.247.14

Electrical $387.742.22

Mechanical § $67.865.58

Climate Control | $22,378.46

Fire Protection | $7.677.98

$0.60 $2.666,666.60 $4.866.66...

Status

Closed Work Orders \
Pending

Complete
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Dashboard: Equipment Stats

OrganizationN: CustomCategory

1

Dashboard: Equipment
Failure Reason Count Percentages

Failure Reason

Other
Part Failure

Production Down Time
B7%

Failure Reason Costs
Failure Reason

Part Failu

Production Down Timgg

WO Costs by Classification
$166.688.69

$75.608.00

$50,000.00

Sum{WOCost)

$25.000.80

$8.00

cheduled Down Time

heduled Down Time

$27.200,17

Failure Reason
W Scheduled Down Time
Production Down Time
W Part Failure
Other

M Equipment Wear

Fallure Reason
B Scheduled Down Time
Production Down Time
W Part Failure
Other

M Changeaver

423,260,265

$17,570,77

Equipment Failure Counts

CustomCategory , Purpose

WiOClass

$7,628.15

$7574.43

Scheduled Down Time
Production Down Tima
Part Failure

Cther

Equipment Wear
Alignment
Changeowver

Operator Error
Operations

Operator Breaks
Calibration

Loose Fittings
Accidental Damage
Inspection
Contamination

Predictive Maintenance

$33,827.37

bea 1k 1.5k 2k 2.5k
Count(AcctWOID)

WO Costs by Type
$158,086.88

$1098.080.88

$50.,880.80

Sum{WOCost)

$28322.24

$16,672.67
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Key Performance Indicators (K

DUDE SOLUTIONS.

Dashboard Efficiency Capacity Costs Data Quality Bookmarks -

% of Completed WO's with Craft Percentage of Completed Work Orders with Quality Data
160% Measures
57% 88X
- 83x% 82% W YourValue
B Peer Median
Median W Peer Top 16%
56%
(38%) 68% 5%
68%
12% 49%
e 12%
Top 28%
58% 188%) 8% -
Key Fields Craft Purpose Hours
Key Fields looks at Craft. Purpose, Assigned To, Desc at least 28 char and (Hours or Cost entered)
% of Completed WOs with Purpose % of Completed WOs with Hours
38x 485 1259 G Tox B0x 98X 168%
658%
Median Top 28%
52% (6% (93%)
58X TP 9l

(188%)
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What Does Data Look Like?

Equipment Expenditures Summary Dudeville
All Dates Selected

Classification: "WASTEWATER
Type: GRINDER

[ Maintenance Costs | Preventive Maintenance Costs |
Item Number Labor Labor Material Sales Total Labor Labor Material Sales Total
Description Hrs Costs Costs Tax Costs % Cost Hrs Costs Costs Tax Costs % Cost
SG-MMO001 0 $0.00 $0.00 $0.00 $0.00 0% 8 $189.73 $0.00 $0.00 $189.73 100.00%
Sewage Grinder
GRINDER Totals 0 $0.00 $0.00 $0.00 $0.00 0% 8 $189.73 $0.00 $0.00 $189.73 100.00%
Type: PUMP MOTOR
| Maintenance Costs | Preventive Maintenance Costs |
Item Number Labor Labor Material Sales Total Labor Labor  Material Sales Total
Description Hrs Costs Costs Tax Costs % Cost Hrs Costs Costs Tax Costs % Cost
DWP-546717 9.2399 $248.45 $72.00 $0.00 $320.45 100.00% 0 $0.00 $0.00 $0.00 $0.00 0%
DRY WELL RETENTION BASIN FLUSHING PUMP
DWPM-89795 1 $25.00 $50.00 $0.00 $75.00 100.00% 0 $0.00 $0.00 $0.00 $0.00 0%
DRY WELL PUMP MOTOR
PM-WEM58489 3.0099 $84.05 $15.00 $0.00 $99.05 55.71% 275 $78.75 $0.00 $0.00 $78.75 44.29%
WEMCO Pump Motor
PUMP MOTOR Totals13.249  $357.50 $137.00  $0.00 $494.50 86.26% 2.75 $78.75 $0.00 $0.00 $78.75 13.74%
Type: PUMPS
| Maintenance Costs | Preventive Maintenance Costs |
Item Number Labor Labor  Material Sales Total Labor Labor  Material Sales Total
Description Hrs Costs Costs Tax Costs % Cost Hrs Costs Costs Tax Costs % Cost
DWP-235J4 0.25 $4.54 $48.95 $0.00 $53.49 100.00% 0 $0.00 $0.00 $0.00 $0.00 0%
DRY WELL PUMP
GP-1354 0 $0.00 $0.00 $0.00 $0.00 0% 0.4199 $12.60 $0.00 $0.00 $12.60 99.99%

GRIT PUMP #1
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Data Driven Decisions-Equipment

Equipment Repair Vs. Replacement Costs with Estimated Replacement Date

100,000
550,000

530,000

570,000
560,000 ’
$50,000
$40,000
530,000
$20,000
$10,000
. 653

Maimtenance  Replacement | Mainterance  Replacement | Meintenance  Replacement | Maintenance  Replacement | Maimtenance  Replacement
Cost Cost Cost Cost Cost Cost Cost Cost Cost Cost

6/1,/2016 5,/10/2017 10/1/2018 7/1/2019 5/1,/2027
AHU-0E72 BOI-3256 AHU-PREFABL AHL-24548PDC CHI-2289
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Cost Impact of Consistent Preventative

Maintenance

2 50% - 65% redUCtiOn in the rate of emergency work

2 Lower COSt Der WOI’k o) I’d el with the average cost per work order
being 28.6% to 39.3% less

>

— PR S
— Ermergencies

DUDe_ www.dudesolutions.com



Rate of Emergency Work

Rate of Rate of Reduction in
Emergencies Emergencies Emergencies
Average for for PM Masters PM Master Group
Group

1.89% 0.67% 64.5% &

1 out of 53 work 1 out of 147 work In emergency work
orders orders orders
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Jones Lang LaSalle PM ROI Study

Developed a Financial Model

EUL EUL Energy Efficiency Replacement

(Years) Degradation Degradation Cost

Air compressor 20 20% $472 $236 35% $4,700/HP
Air handler 20 20% $501 $193 50% $1/ctm
Boilers 30 20% $691 $2121 1% $20/MBH
Centrifugal chillers 23 36% $5,500 0 2% $1,000/ton
Reciprocating chillers 20 36% $4,400 0 23% $1,000/ton
Cooling towers 20 20% $300 0 35%(chiller efficiency) $90/ton
Condensers (air cooled) 20 20% $204 $188 30% $290/ton
DX units 15 50% $200 $1,600 20% $1,200/ton
Early-warning fire detection (EWFD) systems 15 20% $534 0 N/A $150/detector
Centrifugal pumps 20 20% $102 $891 N/A $2,110/hp
Fire pumps 20 20% $1,650 $891 N/A $40,000
Switchgear 30 10% $21 $21 N/A $11,000
Parking lots 100 90% $0.07/st 0 N/A $2.46/st
Roofs 20 25% $0.12/sf 0 N/A $10/sf
Weatherproofing 75 50% $0.33/sf 0 N/A $18/sf
DUDE SOLUTIONS.
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10 Year Old Compressor
25 Year Outlook

/HP Compressor
$472/yr PM Maintenance

$944 AVG/Major Failure

$32,900 Replacement Cost
Without a PM Program

With a PM Program

20 year lifespan

Repair every 4 years
$472/yr in PM work
Replaced in year 10
After 25 years = $50,600

OPERATE INTELLIGENTLY
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16 year lifespan

Repair every 3 years
$0/yr in PM work
Replaced in years 6 and
20

After 25 years = $73,650

DUDE SOLUTIONS.
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At the portfolio level, the analysis indicated an NPV of $2B over a 25-year period for a
$39M/year ($0.33/sf) PM program. That represents an ROl of 545%. The bulk of the return
comes from increasing the useful life of equipment. Energy savings account for
approximately 7% of the return.

Accurate projections of replacement and extended asset life

LOWER THE OVERALL COST OF OWNERSHIP



The Good News

* Technology CAN help.

» Deferred maintenance backlogs CAN be shrunk.
 Trust and transparency CAN be achieved.

* Planned Maintenance Works!

* A.P.P.E.M Works!
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Capital Planning & Risk Management

With accurate documentation & data, telling the story to justify
budget and staffing needs will allow the odds to be in your favor.
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MAY THEODDS BE EVER
INYOUR FAVOR
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Facility Usage Technology

MaintenanceEDGE Energy Facility Safety Center ConnectGIS HelpDesk
Manager Schedule
InventoryEDGE Mobile311 Insight
Capital Forecast MDM
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