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Today we will cover...

Case Study: PM Culture

Case Study: The impact of planning work
Philosophy of Preventive Maintenance at UVA.

Case study: How many people does it take
to change a light bulb at UVA?

Preventive Maintenance Systems in

Break .
Facilities Management




Credit(s) earned on completion
of this course will be reported to
American Institute of Architects
(AIA) Continuing Education
Session (CES) for AIA members.

Certificates of Completion for
both AIA members and non-AlA
members are available upon
request.

This course is registered with AIA
CES for continuing professional
education. As such, it does not
include content that may be
deemed or construed to be an
approval or endorsement by the
AIA of any material of
construction or any method or
manner of handling, using,
distributing, or dealing in any
material or product.

Questions related to specific materials, methods, and services will be
addressed at the conclusion of this presentation.

Learning Objectives

1. Learn the effective
approach to preventive
and predictive
maintenance

3. Discuss the explore the
challenges and benefits
of sustaining the
program
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2. Discuss the key elements
in establishing a
preventive maintenance
program

4. Discuss what a
comprehensive
maintenance program
relies on

Course Description

532: Preventative/Predictive Maintenance
Systems

A comprehensive maintenance program relies on
an effective approach to preventive and predictive
maintenance. This session will address the key
elements in establishing a preventive maintenance
program and explore the challenges and benefits of
sustaining the program.

Faculty Member: Chris Smeds

AIA
Continuing
Education’
Provider

Have a question or comment?

Feel free to ask or share
during the presentation

This is your session...



We all do preventive maintenance — 1.0 We all do preventive maintenance — 2.0

2005 Texas City refinery explosion

2005 Texas City refinery explosion

15 workers killed

170 workers injured

The pressure wave was so powerful it shattered windows off site up to
% miles away

An area estimated at 200,000 square feet was burned

“Technical failings included ... a lack of preventive maintenance on
safety critical systems...”

(Report by Chemical Safety and Hazard Investigation Board)




1997 University of Virginia balcony collapse 1997 University of Virginia balcony collapse

1997 University of Virginia balcony collapse What is the cost of a maintenance failure?

FAILURE THAT
INTIATED COLLAPSE
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Health & life safety

Property

Compliance

Reputation

Loss of use (mission) = occupant (customer)
impact

Increased / additional cost

Unplanned work / emergencies / crises
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Options for a maintenance program The cost of maintenance

No maintenance

Reactive maintenance (RM, CM, DM)

Preventive maintenance (PM) “W»
. MAINTENANCE FREE “w»
Interval; time-based
Cycle time (e.g. # of revolutions; number of activations) g
©
Predictive maintenance (PdM) v
NO REGULAR
MAINTENANCE
TRAVEL AT YOUR
OWN RISK!

How do you prioritize maintenance? How do you prioritize maintenance?

COVEY'S TIME MANAGEMENT MATRIX

URGENT NOT URGENT
Urgent Not Urgent I ACTIVITIES: I ACTIVITIES:
Crises, pressing Exercise, long-range planning,
problems, deadline- preparation, preventive
IMPORTANT | driven projects maintenance, relationship

building, personal growth
activities, some leisure

Important

I I ACTIVITIES: v ACTIVITIES:

g NOT Interruptions, some calls, | Trivia, busy work, some mail,
Q some mail, some reports, | some calls, time wasters,

-E IMPORTANT some meetings some pleasant activities

S

=




APPA’s Maintenance Levels of Service include PM

Level 2 3 4
omprehensive
Description Stewardship Managed Care Reactive

What is preventive maintenance?

Response 1o mosT service needs,

ooy R — by S s Apl d and controlled
Cusomer Servie |t o respon ity any o acues. s el n vk it wih o imo maiianie i etors e o o o anKaio anned and controlie
Response Time of service, immediate response. less. of one month or less. of one year o less. none provided except emergencies H
o program of continuous

Customerssstacton | " arnaion " koo aat i gk ononment ' faties sices __mibosolackiossnice Inspe ctions and corrective
Gorect
v}:ain‘:’n‘:n:: 100% 75-100% 50-75% 25-50% <25% a Ct I O n S ta ke n to e n S u re p e a k

No P performed due o more

s e Aot e e o Wt st e e efficiency and minimize

maintenance (PM) is scheduled most required PM is done at a predominates due to systems be scheduled to react to systems  maintenance is a necessity due to . .
and performed on time. requency sight less than per  failng o perform, n d t t
g o8 st ponr G e G Yoo o o e o o oy et of eterioration.
outages) are verynfrequentand  emergencies caused by pump  number of emergencies causes  smple tasks and is done  skils gained in reacting to frequent
Maintonance Mix are handled eficenty. __ failures, cooing system failures elc. _ reports o upper administration inconsistenty. system faiures.
“Aesthetics, Interior Tike-new finishes. Cleanicrisp finishes. “Average finishes. Dingy finishes, ‘Neglected finishes.
o Ty . .
‘windows, unpainted, cracked A p d f p t g
o npaited, craked. roceaure or inspecting,

Watertight, Minor leak

[Windows, doors, rm, I Tooki 3 i ) H H i
et |/ S r e Vg e e, oo s re testing, and reconditioning a

ark. 1o of Shadows, bulbs and

Soatsotago o, Nanarn it ot oo Wt TuaeD e system at regular intervals

I — ‘ e M?E?:"ﬁ?ﬁ"i according to specific - 2 I
P— e e G instructions, intended to ROUTINE MAINTENANCE

focused. o direction. Service Service and dependant. Service and ‘and inoperable. Service and

ency | responced o mapemisdion aardo witeut spparrtcove. meabondon s 8o matoer  aponeod o sttty et preve nt failures in service or to
e o Ao ey s oo, Ny estos oo ol retard deterioration.

Building Systems |and limited to vandalism and abuse  mean time between failures  Buiking and systems components ~ Constant need for repair. Backlog Repair nstituted only for I safety
Reliability repairs. (MTBF), periodicallyor often fail.____of repair needs exceeds resources.

L

T
Operating Budget as % of|

CRV >40 3540 3035 2530 <25
Campus Average FCI <005 005015 015029 030049 >050

What are the objectives of preventive maintenance? What are typical PM activities?

» Reduce frequency of unscheduled breakdowns and

downtime of critical equipment and systems ¢ InSpeCtion
« Extend service life of equipment o Cleaning
* Reduce energy consumption (sustainability)
- Improve safety + Adjustment
* Compliance « Lubrication
» Improve overall appearance of facilities /
+ Reduce overall maintenance costs + Replacing parts ‘ )
* Reduce occupant impact, improve service level R Analysis and testing '
« Liability

- Improve service level Minor repairs



Does a preventive maintenance program prevent failures? Predictive technologies

* |s more maintenance better?

— “70% failures are self-induced” ??
* |s time-based better?
* |s cycle frequency better?
Is 0% failure ideal?
Is 100% PM completion ideal?

— World class: > 95% PM completion
— Reality: 60% (20-30% properly done)!
— What is your PM completion %?

Reliability Centered Maintenance / Culture

PREVENTIVE

PROACTIVE

PREDICTIVE

DEMAND

° Monitoring

Inspections
° Visual

PATTERN RECOGNITION SOFTWARE ARPLICATION  pRiSM
dlahues L

......

for earty warning detection of squipment problems and

> Noise

° Thermal

° Vibration

° Fluid analysis

> Performance analysis (flow across a filter)

> Automated BAS system monitoring

Data-based
° Real-time data from building systems
° Fault Detection and Diagnosis (FDD)
> Trending & Modeling (e.g. flow, InStep Prism)

Case study:

“The best service is no
service.

UVA McCormick Rd. Zone




Air filter’s impact on customer service — not just a bunch of hot air!

Case study:

The impact of plannin
work atpUVA P >

The Maintenance Coordinator Initiative

Meet the Coordinators:

Improve ‘wrench time’ through planning & scheduling:

Mike Jessee — North Grounds

Eric Luedeking — West Grounds

Jerry Schwartz — Newcomb

Paige Herndon — Fire & Life Safety

John Quinn — Central Grounds

Jason Falls - McCormick




PM Completion
Rates

-improved in
coordinator
maintenance shops

31%
Increase in # of PM
phases FY16 to FY18

Completion Status

Not Completed
ompleted Late
M onTime

Reactive Work
—decreases in
coordinator
maintenance
shops from FY17-
18

7%
Decrease in # of
WOs

20%
Decrease in labor
hrs charged per
month

Number of Phases

60007

5500

5000

4500+

4000~

3000

Transaction Hours

2000+

1500-

1000-

FY 2016

On-Time Completion:
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September
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Fv2017

Ave Hrs: 4,176

Juty [
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September
December

November

3500-

2500+

Total WO Count for 2017:1.115.
‘Average Hours per WO:3.75

July  September November January  March

Month of Work Date [FY 2017]

FY 2018

On-Time Completion:

3%
g
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November
December

September

Fv2018

Averrd 3,38

Average Hours/Mo: 20.3%

Average Hours per wo:3.22

September November January  March May

Month of Work Date [FY 2018]

PM Completion
Rates - all other
non-coordinator
shops combined

3%
Decrease in # of
PM phases FY16 to
FY18

Completion Status
I Not Completed
ompleted Late
M onTime

Initial Response
Time — to reactive WOs
in coordinator
maintenance shops
improve in 2018

41%
Improvement in
time taken to begin
work on a reactive
WO

Number of Phases

‘AvgInitial Respanse (Days)

7,000

6,000

5,000

4,000
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FY 2016
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PhDate Completed
Fv2017
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PhDate Completed
Fv2017 Fv2018

Reactive Process
Time — work is being
completed more quickly
once started in
coordinator maintenance
shops

21%
Improvement in time
spent on reactive work

Case study:

How many people does it
take to change a light bulb at
UVA?

Central Grounds Zone Maintenance Analysis Lighting Frequency Analysis for Central Grounds

B d g ota (o] Rea e 0 a CE e Origina eque e eque
RANDALL HALL 16 2.5 15.63% Bi-Monthly
GARRETT HALL 99.5 14.5 14.57%|Monthly Bi-Monthly
VARSITY HALL 4 2 50.00%|Semi-Annual Quarterly
ROBERTSON HALL 641 8 1.25% | Semi-Weekly Monthly




Electrical Transaction Hours FY 17-'18

Lighting Analysis Reactive to PM Reactive to Proactive
Work Category (group) FY 2017 FY 2018
W PM & PM CODE
B REACTIVE al 6,784 hours

Reduced the total amount of hours
spent maintaining assets

Improved customer service
5000 4,991 hours
250- o

20- 35%

less hours spent
on electric assets

Transaction Hours

Work Category (group)
M CORRECTIVE

M PV & PM CODE
W REACTIVE

July 2016
July 2017
May 2018
July 2018

Case study take-awalys:
keys to a successful PM
program:

It starts with culture change
Staff your PM program

Use your data m | N

Tell your story

It pays to plan!




Preventive Maintenance Sy

in Facilities Organizations

A Preventive Maintenance System begins with assets

¢ Accurate inventory
 |[nitial inventory

— Physical inventory
Construction drawings
Commissioning process
BIM / COBIE model

* Updating inventory

— How do you keep your asset inventory up-to-date?

— Update on PM?
— Update on service call?
— Periodic update?

FIXED
ASSET
TRACKING

Preventive Maintenance Systems

e Various types of PM systems
— People-based
— Paper-based
— Excel-based
— CAFM/CMMS/IWMS

*  What are you doing?
— What works well? What doesn’t work so well? What do you wish it did?

Asset terminology

*3Com ADT Advance Technologies Aerco Amerex Corporation
ndar Smith Armstrong Babcock & Wilcox
Asgéri?ré%ﬁ'] fﬁff@g}én Brands B%yan Boilers Bussman
Canon Inc Carrier Caterpillar Central Sprinkler Corp Cleaver Brooks
Clow Canada MON" CAEtributesat Aire
Dayton Dell Di | Elkay
Energy Labs Engineered Air Epson Er\(sson Fedders Filtrine Fisher

Flygt ajipyulton F Motors General
Re[r\ge‘)rgéé& fl/Dmn Greelf

ard.Hobart HON }—i ey’ Se‘ﬁ"r\‘
w er@n@e\ sol[-RAk

Johnson Controls Kenmore K{dde Ki

e‘rgﬁw mqq OFOI{oTa,lyTVf@er b For NI NeTge afar o alre ey
b of del
Norte! Office Supplies Palm — WW
\/er\h&;gjl ?val A-Cdol Por e rBiplke dE ftocess delayed.
Rhee Il Sanyo Seqyeseatiiiters sieotd iy adiay. 100% of mission

a cd or.p el
Shary gé}J sé) él ye Stetas st Wit rm rro:sn:vepumono(
Trane i) lé ﬁh | Boile - Workiotigh ‘f\absw\w; e S mn:ﬂo{n
5 el % i
S Wes e n Safety Westinghbu eme Eft‘s&e”réa iR e s fometon
AN KETET [vey g H\ghd\smptlur\Iulac\ht\/mnc\mn Allof mission s lost.

ignificant delay in restoring function.
[Potential safety, health, or environmental issue. Failure

° M od el N umber e et i,

10 | Hazara |Potential safety, health, or environmental issue. Failure
il occur without warning




Asset inventory basics — common asset attributes Asset inventory basics - Uniformat

Figure 1 - ASTM UNIFORMAT Il
Classification of Building Elements (E1557-97)

* AssetID Level 1 Level 2 Level 3
Major Group Group ivi
_— Sm a rt num be rS? [A. SUBSTRUCTURE A10 Foundations [A1010 Standard Foundations

— Sharpie? Barcode? RFID? QR Codes?

|A1020 Special Foundations
[A1030 Slab on Grade

[A20 Basement Construction  |A2010 Basement Excavation
[A2020 Basement Walls

* Hierarc hy B. SHELL B10 Superstructure B1010 Floor Construction
FE Locati 129290 B1020 Roof Construction
bt B20 Exterior Closure B2010 Exterior Walls

— Uniformat

B2020 Exterior Windows
Exterior Doors

- SYSte ms B30 Roofing B3010 Roof Coverings
. . , . . B3020 Roof Openings.
* Note classification doesn’t necessarily tell you which system an CNNTERIORS T | A Tos
asset is part of e
° LOC at|0n A C20 Staircases ggg;g g::: (F)‘c:‘?ss’::iscliun
i - [C30 Interior Finishes: C3010 Wall Finishes

 Building, Room, Floor
* Geocoding
* Locating on floor plans, CAD drawing, GIS

C3020 Floor Finishes

C3030 Ceiling Finishes

D. SERVICES D10 Conveying Systems D1010 Elevators

D1020 Escalators & Moving Walks
D1030 Material Handling Systems
D20 Plumbing D2010 Plumbing Fixtures

D2020 Domestic Water Distribution
D2030 Sanitary Waste

D2040 Rain Water Drainage
D2050 Special Plumbing Systems
D30 HVAC D3010 Energy Supply

D3020 Heat Generating Systems

Asset inventory basics — Common asset attributes, cont... i ry basics — Common asset attributes, cont...

. Criticality Codes ifi H H
*Serial Number = m{! — Asset Specific Attributes (varies by asset type)
1 None _|NO reason to expect failure to have any effect on safety,

lhealth, environment, or mission.

*Condition o veytonir Bencton ooty o Roarte o *Description RPM

3 | Low [Minor disruption to facilty function. Repair o failure may
oy . Ioe longer than trouble call but does no delay mission. A s .
° C r |t ICa I |ty 4| Lowto |Moderate disruption to faciity function. Some portion of °Ar p S Filter Size

Moderate |mission may need to be reworked or process delayed.

[Moderate disruption to facility function. 100% of mission
5ot e rowoke o rocse eyt *Voltage Ton
*Brand Name | ioderat Moderato disuption o acty funcion. Sore porton of
to High |mission is lost. Moderate delay in restoring function.
7T ign Fioh asnptonto faciy funcion. Some porionof KVA HP

ode 5 very o ey st i *GPM Gal

Number PP - ‘hhfhg STl Fat *Belt Size CFM
*BTUH Max P




Asset inventory basics — Common asset attributes, cont... A Preventive Maintenance System begins with assets

Asset Specific Attributes (varies by asset type) Additional data to consider
Description RPM *Confined Space
. ) *Lock Out-Tag Out
*Amps Filter Size *Photo URL
*Voltage Ton «Service/Parts Manuals
oKVA HP *Special Maintenance Instructions

*Maintenance notes/log

Gal
.GPM *Asset Retirement Explanation
*Belt Size CFM sLinks to locations served
*BTUH Max P

What maintenance is required for your assets? Preventive Maintenance Job Plans

e Tasks

* Regulatory compliance requirements - Checkpoints
* Risk assessment | failure mode analysis « Labor hours

e OEM manual ° Mate”als
* RS Means

* GSA PM guidelines (available on web)

e Others (e.g. Whitestone, trade publications)

* Frequency
— Weekly, monthly, quarterly, semi-annual, annual?

* Maintenance staff (tribal knowledge)
* Equipment history

* Sequence



Sample PM tasks PM Work Order Generation

Azins 194500 se |
PREVENTIVE MAINTENANCE COMPONENTS LH w M Q s A K oy onsra
PER OAY
DUPLEX AIR COMPRESSOR B 1R 12500 Tives
3
1. | Replace compressor oil 341 v v v PIL Bz cangM
PER DAY,
2. | Perform operation check of compressor system and adjust as required 221 \
v v v C 0RN (3800 1 1mes |
3. | Check motor operation for excessive vibration, noise and overheatin 042
" ° v ‘- v
4. | Lubricate motor 047 v v v
5. | Check operation of pressure release valve .30 v v v
6. | Check tension, condition, and alignment of V-belts; adjust as needed. .030 . P .,
7. | Drain moisture from air storage tank and check low pressure cut-in. .04 v v v
8. | Clean air intake filter on compressor. 477 v v v
9. | Clean oil and water tap. 77 v v v
10. | Clean exterior of compressor, motor and surrounding area. 066
v v v
11. | Fill out maintenance, checklist and report deficiencies. 022
v v v
Total Labor-Hours / period 1.19 1.19 1.19
Total Labor-Hours / year 2.39 119 119
Total Annual Hours a.79

Excerpted from R.S. Means Facility Maintenance and Repair Costs Manual.

PM Work Ordes Handling PM Wo

UVA Facilities Management PM Work Order Print 2238961
[Description: ENERG LIGHTSEXIT SIGNS U
‘GROUNS RECREATION CTR) St oeeN
DaeCresest Dec18,2014 508PM
[crested ny- e
(TypeiCat. WANTENANGE [P0 Fropct.

[contact_soev Towes -

e poeyey .
e 001 Pt A *  What is the normal work flow of PM work orders?
T e wreoeress .
e e e — How are PM work orders distributed?
e ?
ey e — Planning & Scheduling?
oo sy T —
Fry———p 0
g WA ) = ) .
seny L e * Things to consider:
e o
- T——— rosten: i ) .
o — ARSI, — How do you handle completion? (e.g. status change? Labor hours applied?)
ot —
B e e R e A IR S S o — How do you handle deficiencies found during PM?

— How do you handle deferred PM?

@ e o i
@ Tk sz mune

@) TR o mwumom
@ omcme

@ somieey vt

@) N e vesTievis_maviiire

s, 2015 4207 VA Facies Management Wrk Ordr 2238961 [



PM — Reactive Maintenance Link Using the data from your PM program — what do you measure?

* Reporting / KPIs / dashboards
— Percentage of PM work orders completed

e Service calls (reactive work) vs. PM work orders .
( ) — Estimated vs. actual hours

* Asset ID on service calls _ Overdue PM
— We want to answer the question: Is preventive maintenance — Deferred PM
impacting service calls? — Building system reliability

— PM vs. corrective work
— PM vs. major maintenance and repair
— Cost reports

* Failure codes / types

PM to DM Ratio

From 12/01/2009 to 12/31/2009

1%
5 Paveg  1282%
| row 000w

PM-DM Ratio o Hours Charged

Unintentionally incentivizing the wrong behaviors Recommended operational metrics

* Response time to service calls: Institutions track this metric to help improve

that responding to service calls is more critical than scheduled work. As a result, - . i B T e —
staff prioritize service calls over preventive maintenance tasks. Numberofiserviceicalloh iNumberofchstomerinitated Woncorders

4

* Preventive maintenance completion rates: This metric is intended to encourage Compliance Completion  Percentage of required preventive maintenance '

staff to complete all of their assigned preventive work orders. However, asking Rate tasks completed

staff to focus on this metric can lead to artificially high completion rates. Some Maintenance Mix D) I A TR TR e ) (E e PN

institutions report staff close out tasks that are not fully resolved. (PM/RM) maintenance tasks completed
* Time to close work orders: This metric aims to minimize the number of open work R K e e o

orders and maximize the volume of work completed across all staff. However, staff ewer e:r';r ﬁ‘rroecg:t'; °;;g:r::d r::;it:nsaic':su tefian ‘

often close work orders before they are finished and open new ones, duplicating B

the work to reduce their time to close. Follow Up Work Orders  Number of follow up work orders for repairs ‘
*  Cost per work order: The purpose of tracking cost per work order is to minimize per 100 PM Checks submitted during 100 preventive maintenance checks

costs. But asking staff to manage this metric often leads to staff completing only Work Order Queue Number of open preventive maintenance work orders

the cheapest fixes and re-logging more expensive work for later. (Backlog) per Employee in an employee’s queue ‘

Source: Educational Advisor Board (EAB), Facility Forum



Recommended strategic metrics

Number of Preventable
Service Calls

System
Runtime/Downtime
Proactive Maintenance
Failure Code

Normalized Investment

Customer Satisfaction

Number of customer-initiated work orders that could
have been prevented through performing scheduled
preventive maintenance

Number of days running without failure or time and
extent of system shutdown

Number of work orders submitted by staff for issues
observed in the field

Indicator of why an asset failed to facilitate better
maintenance interventions

Money spent on new equipment due to inadequate
preventive maintenance

Customer responses on work order
satisfaction questionnaires

N/A

Source: Educational Advisor Board (EAB), Facility Forum

Sample PM projection

e » WorOrer Ansy » P Profcion » Prjcion S 77 52
& rorn 6 e
@ PM Projection
schesaionncnte  mertss

Assetshop

&) view Origni 7

Property Description  Maintenance Zone ssetrDesc

Monthly Estimated Hours and Actual Hour Averages from previous PMs

21,3787
201735

Individual PMs by Date

Issue Dot
Grand Total
September 1, 2018

Oayof Scheduled
=

AssetTag  Asset Descrption

1p3.ables adminirgiia e/ e n/projects

Month o Scheduled ssue Date

211346 215611

I 203514 20,1432 20,1831
percent Diterence
September 2018
Schedule
Template 1D PMName 2 Frequency
18483 2047351
1 1000 1000
1 050 050
1 050 050
050 050

@ snare @ Downiosd G Comments

Schedule Freauency

O runserse

Trade by Asset Group

210100

2137868 18331

Sample PM completion report

Category Manager L
P CODE|_110{HOUSING REAL [EFFREY LEAKE 33| o
M CODE RE [DOUG DEMUTH 23| o
P cODE ONE 141 [TonY MaRUsAK 25| o
PM cODE n GARY WO0D 13 q
PV CODE| _156|FNI-SW McCormick Zone Maintenance 156 e Bary, Edmond JUR. (Ed 1 o
e cone|_161fem- 161 Fitzgerald, Mark w (spark 4 o
P\ CODE| _166|FM-CENTRAL GROUND: ELE LUMBING 166 | 1
PM CODE|_167|FM-CENTRAL GROUNDS ZONE CARPENTRY 167 SPENCER, DONALD RANDOLPH 9 o
M CODE|_171]FM-Maintenance-Carpentry 171 [Toney, John L 5 o
P\ CODE|_176]FM-Maintenance-Plumbingl76 Eryant, Howard Lee (Lee) 53] 2
P\ CODE|_177|FM-Maintenance:-Electrical 177 [Russell, Wayne A 1 o
P CODE|_182] FMLFIRE PROTECTION pears, James £1r 4 o
P\ CODE|_183]FMLFIRE PROTECTION Johnson, Forrest v 27] o
P\ CODE|_184]FM-FIRE PROTECTION Farmer, Ronald Eugene 19| o
PV CODE|_187|FM-ELEVATOR (HSPP) [RICHARD, MICHAEL 141 o
P CODE | 188[FM ADEMIC) [DOWELL, JAME 163] o
P CODE|_192]FMHVAC 192 Henry, Roger L 9 o
P CODE| _210]FM SAFETY PROGRAM LAURA DUCKWORTH 2| o
PM CODE m [DEBORAH PALVER 3| o
M CODE|_776|FM-Bldg Services 776 NDA LU § o
P\ CODE|_777]FM-Bldg Services 777 (CHARLES WHITE 3| o
P\ CODE|_778|FM-Bldg Services 778 GouaH, 2| o
PV CODE|785{FM-HSPP Bldg Services 785 Fitzgerald, Michael Troy 1] o
M CODE|_791]FM-Bldg Services 791 KeITH LEWS 15| o
P\ CODE|_792|FM-Bldg Services 792 FINDLEY, GERALYN A E o
PV CODE|_793|FM-8ldg Services 753 RANDALL 5 o
P\ CODE|_796|FM-Bldg Services 796 Snead, Wanda M 3| o
P cope|_797]em 75 KEY, JAMES (KEV) 3| o
P\ CODE|_798|FM-Bldg Services 798 2| o
783 3
Category [shop]| [manager Jtasor T
ov | 1] T [irrRey (EAke I 153]
CI AREA [oous pemuTH [ 203
oM’ | 120[HOUSING LOCK SHOP (ACCESS) [TROY MILLER | 236]

Using the data in your PM program

Planning & scheduling work

Scheduling labor

Program cost forecasting

Scheduling downtimes — reducing customer impact!!

Forecasting labor costs and resources required
Forecasting material costs and resources required




Using the data in your PM program (more advanced) Using the data in your PM program (advanced)

* Kitting
— Link to inventory
— Link to purchasing & JIT delivery

* Routing

* Data analysis
— Relationship of service calls to PM
— Recurring failures on assets . . Lo .
— Ad-hoc data reporting (e.g. budget adjustments) — Real time modeling & predictive fault detection
— Others?

— Real time monitoring

(ks S 1
A TN |
/ ‘“ N\ b | — Predictive modeling & trend analysis

Prerequisites for a successful PM program Additional best practices

Success

e Begin with an understanding of your risk and service level goals

+ Strong management support
» Acceptance from the front line Ambition
* Include continuous training / .
« Implement in phases Y’ Determina

» Once implemented, do not neglect

- Establish ownership: either front line or Program * Engage front-line staff
manager * Use your data!

*  Start with critical/code compliant assets and assets with high failure
rates/maintenance costs

Be proactive and look for ways to utilize predictive technologies
e Automate whenever possible




Questions and/or

comments? Thank you

UNIVERSITY
JVIRGINIA

Chris Smeds

Technology Officer

U.Va. Facilities Management ThIS COﬂCIUdeS The Amerlcan

smeds@virginia.edu

(434) 982-4796 office Institute of Architects Continui ng
S — Education Systems Course

AIA
Conlinuing
Education
Provider




