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"The in this presentation are
and do not reflect the
official policy or position of Sandia National
Laboratories, Dept of Energy, or the US
Government.”
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Favorites @ Sandia National Laboratonies
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Four sites ( ~ 1100 bldg, 7M GSF)
1 NM (Albuquerque)
1 CA (Livermore)
1NV (Tonopah)
1 HI (Kauai)

SELERLY
1 891 Bldgs
16M GSF
1 8700 acres




Federal

7 2008 fé@eraj Real Property Report
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TOTAL Building
Footage =

TOTAL Number of
Buildings/Structures

Smithsonlal 12,149,481

http://www.gsa.gov/graphics/ogp/FY_2008_Real_Property Report.pdf

Agency Overview

FY 2008 Total Number of Buildings and Structures and
Total Building Square Footage

erican Battle
Monuments Commission

Treasury

Natlonal Archives and
Records Administration

National Gallery of Art

United States Holocaust 319,749

Memorial Council

Merit Systems Protection 58821

Board
Office of Personnel
Manage:

John F. Kennedy Center for
the Performing Arts




Annual Operating Costs

by Building Predominant Use and Square Footage

FY 2008 Federal Real Property Report

2008 Total Annual
Operating Costs

= T samis 65/SF $921/SF
8315 $865 $2.53(SF $251/SF

$317/SF $5.66/SF $6.15/SF I l

Family Housling Hospital Laboratorles Office Warehouses

i
.
£
:
:

FY 2007 M FY 2008

Building Predominant Lise Annual Operating Costs
Reporting Year Family Housing Hospltal Laboratories Office Warehouses
FY 2007 $1,447,930,000 $741,651,000 $1,411,727,000 7,191,179,000 $1,185,899,000
FY 2008 $946, 790,000 $775,804,000 $1,539,617,000 $7.819,284,000 $1,145,618,000




State of Ohio : BIM Protocol

2010

. sS40 The State of Ohio BIM Protocol does not
Sign up for SAO clews -1 youae ot a o sondan emai o SA0- establish a “standard” that requires

specific software or hardware to be used
by the state’s vendors, but provides
general guidance that ensures that
building owners know what they should
include in their requests for qualifications,
agreements, bidding requirements,
contracts, and other documents affected
by this new medium.




State of Ohio : BIM Protocol

' hi(DAs State /‘\rchitec.t's Office

General Services Division

All projects (new construction, additions, and alterations) with
* Atotal project value of $4 million or greater
or
* The total estimated value of plumbing, fire protection, HVAC, and
electrical work within the project is greater than 40% of the value of
construction.

Ownership of the Model:
* BIM models and facility data developed for the project are the property of
the project owner.
* The owner may make use of this data as allowed under the laws of the
State of Ohio for electronic data and contract documents.



State of Ohio : BIM Protocol

3
‘ h1<DAS 2i8te Architects Offie

General Services Division

* Requiring BIM on a project should not result in increased fees.

FEE Schedule:

Project Stage % Payment % Payment
(Non-BIM) D

Predesign

Schematic Design

Design Development

Construction Documents

Bid and Award

Conformed Documents

Construction Administration
Contract Closeout

The cost for purchasing BIM authoring software and training will not be compensated by the owner as a
reimbursable for the project requiring BIM implementation.

Additional service fees may be considered for further model development and enhancement during the
construction phase, but not for as-built or post construction documentation requirements.
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Costs of NOT doing BIM

‘ InformationVal

U.S. Dy Commarca S 5t L o
Taal o> _ Irfnrmation Te nios Offios (o]
Mationa nd Technology  GaFRarsba, '
= /’ / :
ate Interoperability in the
U.S. Capital Facilities Industry t
Michael P. Gallahar, Alan C. O'Connor, Jof . Dia

[ime
inor, John L. Dattbarn, Jr., and Linda T. Gilday

*Inefficiency Costs : $15B/yr

*66% borne by Owners
* $0.23/ existing SF/year
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Putting in to Context

= Sandia
- 6MGSF
@ $0.23/SF/yr

: $1.38 M/yr

= DOE
= 127M GSF
"= @ $0.23/SF/yr

: $29 M/yr

= All Federal Agencies
= 2.59B GSF

"= @ $0.23/SF/yr

: $0.595 Blyr
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BIM for FM : Evidence of savings

- NIST : Industry Study

- Sandia “Straw man” Study validation

YRR University of New Mexico Survey



Industry Study

InformationValue

* Inefficiency Costs : $15B/yr
* 66% borne by Owners
* $0.23/ existing SF/yr

* ~ 900 buildings
* ~6M GSF

Costs (wasting) : ~ $1.4 M/year




NIST : Study Validation

InformationValue

, if you could get all needed
information

up to 2 hours per work order (WO)
2 hrs x $50/hr = $100/hr
WO/yr =~ 24,000

Potential savings: $2.4 M/year




THE UNIVERSITY of

L' NEW MEXICO

"View of the Future for Facilities
Management”

Graduate student
Construction Program
Civil Engineering Department






THE UNIVERSITY ¢

N NEW MEXICO Survey on BIM for FM

our respondents
Majority manage

over 50%
= 22% 1-5M
= 35% over M GSF

Respondents were a good cross-section with Education, Office,
Gov't, Laboratory

Majority had per year

There is a perceived time _perWO



THE UNIVERSITY of
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- T T What best describes your
i LHE UNIVERSTY 9 current accessibility

- NEW M ]—:-RIC-O to O&M information?
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"View of the future for Facilities Management"
Video

Work Order Details // 20100320705 - 720: SUSPECTED LEAKING SEAL ON PUMP

Name: Kirk Air. Craftt SC-41 Reported Date: 5/26/2010 9:58:09

*20100320705%

20100320705 Priority: 7 Target Start:  5/27/2010
Work Type: PROJ Sched Start:  5/27/2010

GL Account: 0000000/SERVICE Estimated Duration: 0:30

Area: 1 Bldg: 720 Floor: 1 Room: NWMECH. RM
Equip: 1136414 720:PUMP- PRIMARY Yellow Tag:
CHILLED WATER # 112
JHE/Access: Access-User ES&H?
EQ Qual Level: N/A Not Applied

Area:

Room:
Name Phone Pager/'Cs Mail Stop
Requested By:

£55.17
555-1234

Reported By: JOHN Q SMITH -
Affected Person:

1.1 have reviewed the work package and it provides clear guidance and requirements for the work to be performed safely (protecting the
workers, area occupants/pedestrians, and the environment).

2. | have inspected the work area (including signage and weather) to ensure work site hazards have been evaluated and | understand the
required control measures (e.g. PPE, training, JSHE and/or permit, work rescheduling).
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Significance of the Video in survey

: respondents were either

. the questions on accessing
information using a model interface

= If they could access info as shown in the video,

would they use BIM :
said they use it ,
could see a per WO.
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FM Barriers to BIM

Unwillingness to Change Process  ——

Funding/Cost |

Lack of understanding

Lack of personnel and resources

Data Updating/Maintenance

Seamless interfaces with current software

Lack of proven benefits

Time to produce model

Lack of standards and processes

Lack of contractual documentation
BIM not ready for O&M

25



What does this mean?

MKnow there is a need
MKnow there is perceived savings

= Federal Agencies

= Annual Operating Costs
M Strategy for Energy reduction
Strategy for Operations and Maintenance

= Design for Maintenance Strategy

26



Federal Annual Operating Costs

Owned Bulldings
Annual Total Square Fest Annual
[ | Operating Coats___(SF) DOperating
Cost/SF
[ Pe St C O nt ro | / refu S e C O | | e Ct | O N FY 2007 / $12,056,164,000 \ 2/673,854,000
FY 2008 $12,086, 779,000 2,588,928,000

= Recycling costs

[ |

= Landscaping/snow-ice removal
[ |

[ | Plant Ope rations and energy REAL PRoi%}EESJE?E{I:EOSEPORnNG
[ |

= Work orders

(source : FRPC Real Property Inventory — Users Guidance FYog)
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Covering Operating Costs :
Space Charge Back

Custodial, 6%

Roads

0,
Energy, 26% /Grounds, 13%

O&M admin,
14%

Maintenance
& Repairs
(WO), 26%

Restoration/
DM projects,
15%
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"Design For Maintenance” Strategy:
Main Premise

/— Optimum performance

Likely aging
X /  (without renewal) with
v normal mamntenance

Minimum
acceptable
performance

Likely aging
without
normal maintenance

W
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1
Service life lost
fo poor maintenance
m'eversume.

~
1

esign
sarvice life

(National Research Council 1998).



enabled Owners require

accompanying General Contractor or Sub-
Contractor

30
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"Maintenance Friendly”




NOT “"Maintenance Friendly”




"Maintenance Friendly”
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“"Maintenance Friendly”
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Maintenance
Equipment Check Lists

9.10.10 Electric Motors Checklist

g . g . 1 1 P um p S C h eck I |St Description ot Maintenance Frequency
Monthly Annually
Maintenance Frequency

Description Comments Motor us Turn off/sequence unnecessary motors

Monthly  Annually SR
Overall visual Complete overall visual inspection to be
inspection sure all equipment is oper: and safety

systems are in place

Motor condition Check the condition of the motor through
temperature or vibration analysis and
compare to baseline values

Check lubrication ure that all bearings are lubricated per

that all the manufacture’s nmendation
nuf: Check pack *heck packing for wear and repack as
Consider r cing packing with

mechanical seals

efficient torque transfer to the pump

Check mountings Check and secure all motor mountings

’ Motor alignment Aligning the motor coupling allows for

Check terminal Tighten connection terminals as necessary
]ll!h“l\\\

Cleaning Remove dust and dirt from motor to
facilitate cooling

Check bearings Inspect bearings and drive belts for wear.
Adjust, repair, or re

Motor condition Checking the condition of the motor
through temperature or vibration analysis
assures long li

Check for bala Unbalanced power can shorten the motor

three-phase power life through excessive heat build up

Check for over Over- or under-voltage situations

voltage or under- shorten the motor life through exc

voltage conditions heat build up

(FEMP: O&M Best Practice 3.0)
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"Maintenance Friendly




By-Pass Feeders locations....

“"Maintenance Friendly”

@SECONDA

130 BY P HW PUMP
FEEER 10
T s g e

V/_
419 SECONDARY
PUMP
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By-Pass Feeder location....

"Maintenance Friendly”
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Steam Traps....

Job Plan Details

1453: Steam Trap Bi-Annual PM

Organization: Priority: Owner:

Site: 5 Interruptible?: Group Owner:

Type:|MAINTENANCE Supervisor: Labor Group:

Duration: : Cr

Description Duration Nested Job Plan Meter Name

Visually check for leaks**

vice

ture

minutes per s

ccess 45 minutes per s

Hours

Total Planned Labor:
Octobaer 6, 2010 2:48:40 PM MOT




Steam Traps....
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“"Maintenance Friendly”

"Maintenance Friendly”

" m 1R T
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piping

Roof Top Unit (RTU)

43



Roof Top Unit (RTU) : piping

GEWERAL NOTES

A



Roof Top Unit (RTU) : piping

ERAL_KDTES
Wi i

VALVES 48D UNIONS ADOVE
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Roof Top Unit (RTU) : piping




RTU piping install

Current 2D = 56 hrs
= A/E=o0hrs
= Mech Contractors
= Field design =16 hrs

= Install =32 hrs
= O&M=8hrs

BIM enabled = 36 hrs

= A/E =8hrs

= Mech Contractor
= Field design=o0 hrs
= Prefab=8hrs

= |nstall = 16 hrs
= O&M=4hrs
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Four Maintenance Strategies

Reactive Maintenance (Breakdown or Run-to-Failure Maintenance)

Basic philosophy

¢ Allow machinery fo run fo failure.

* Repair or replace damaged equipm: | Preventive Maintenance {Time-qued Muinfenunce]

$18/hp/yr

This maintenance philosophy allow
damaged equipment only when obvio
fashion are about $18 per horsepowe

equipment shutdowns do not affect pr¢ .41 3 ph

terminad time int

Predictive Maintenance (Condition-Based Maintenance)

Compuriscn D'F FOUT Mainlennnce Prcgrnms l




“Design For Maintenance” Strategy

your Maintenance Strategy

Table 5.5.1. Reliability centered maintenance element applications

Reliability Centered Maintenance Hierarchy
Reactive Element Applications  Preventive Element Applications Predictive Element Applications
Small parts and equipment Equipment subject to wear Equipment with random failure patterns
Non-critical equipment Consumable equipment Critical equipment

Equipment unlikely to fail Equipment with known failure patterns Equipment not subject to wear

Redundant systems Manufacturer recommendations Systems which failure may be induced by

incorrect ].‘-I'C“'v'i'.ﬂ[i‘-"{:‘ maintenance

THEN.......
with your Design Teams
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BIM Vision -

Design /[Maintenance collaboration

M O& M strategic Plan

with A/E’s
O&M for designs
Maintenance to on access requirements

Reduce “Means & methods” ---

5o



Thank you!

Birgitta Foster

BIMworkx.com


mailto:btfoste@sandia.gov

