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Campus Information Modeling at ORNL

• ORNL Facilities Development Division Overview
• CIM Overview
• Integrated Campus Information

– GeoSpatial Indexing
– BIM / CAD / GIS / Integration
– Utility Information Integration

• Automated PDF Distribution
– Facility Information Center

• Campus Information Modeling Tools in Development
– Maintenance Management
– Excavation / Penetration Permitting
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• Nation’s largest science facility:
the $1.4 billion Spallation Neutron Source

• Nation’s largest concentration
of open source materials research

• Nation’s largest energy laboratory
• $300 million modernization

ORNL is DOE’s largest multipurpose science laboratory

• $1.04 billion budget
• 4,000 employees
• 3,000 research guests annually
• Nation’s largest unclassified scientific 

computing facility

• Established 1943 for the Manhattan Project
• Covers 58 square miles
• Current replacement cost of facilities: $7 Billion
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Nation’s largest unclassified scientific 
computing center.
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Facilities Development Division

• Modernizing ORNL with Infrastructure to 
Support World-Class Science

• Engineering Design, Project Management, 
and Construction Management

• New facilities, Facility modifications, and Demolition
• Infrastructure
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Example of FDD’s mission:
ORNL East Campus – March 2002
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ORNL EAST CAMPUS TODAY 

A LEED CAMPUS, the first for DOE and 
Tennessee!
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ORNL’s Information Integration 
Challenges

• Legacy Information
– Wealth of existing information about ORNL Facilities 

• Dates back to Manhattan Project
• Generally “unintelligent” hard copy format
• Variety of information tracking methods used over the years

• New Information
– Constantly generating new information about ORNL Facilities 

• Data is more “intelligent”
• Various electronic file formats
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Information Management Goal

• Integrate new and legacy information in a way 
that maximizes information access, security, 
reliability, and application.
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Campus Information Modeling

• What is CIM?
– Not Building Information Modeling (BIM)
– Not specifically focused on single phase of facility life cycle 

(i.e. design, construction, operation, etc.)
– Sustainability in Information Management

http://wiki.ornl.gov/sites/mlf/�
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Campus Information Modeling 
Methodology
• Make the best of what you have.
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Campus Information Modeling

• What does it look like?
– BIM / CAD / GIS ( Utility ) Integration

BIM

GIS CAD
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Industry Collaboration
• Sandia National Laboratory
• Bentley Systems, Inc.
• Tennessee Department of Transportation
• US Army Corps of Engineers
• US Air Force
• Architect / Engineering Firms

Internal ORNL Collaboration
• Integrated Operations Support Division
• Information Technology Services Division
• Facility Management Division
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Campus Information Modeling Tools

• Engineering Document Management System
• Based on ProjectWise

– MicroStation
– Bentley Building Suite
– AutoCAD
– Revit Architectural
– Bentley Map
– WaterGEMS
– MapInfo
– ProjectWise Navigator
– Bentley GeoWeb Publisher
– Bentley Publisher
– InforEAM (Maintenance Management System)
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Geospatial Indexing
• Align files with
“real world coordinates”
• Allows for GeoSpatial Searching

• ProjectWise returns list of all 
drawings and documents 
associated with that area

• Automatic for CAD/BIM files
• Shapes can be defined for any file 

type
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BIM / CAD / GIS Integration

• ProjectWise 
View of 
GeoSpatially 
Indexed, 
Integrated 
Data

Enables ability to quickly 
locate relevant project 
data / documentation
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BIM / CAD / GIS Integration

• View of CIM “Master Model” in Bentley Map
– BIM / CAD / GIS ( Utility ) Integration

BIM

GIS CAD
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BIM / CAD / GIS Integration

• Fire Barrier Floor Plan Integration (2D CAD data)
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Integrated Campus Information 
Modeling
• GIS Data & Facility Information Center Integration
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Facility Information Center

• General user 
Interface for all 
integrated 
Campus 
Information
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Facility Information Center
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Utility Information Integration

• Utilities’ Division
– GIS Data

• Schematic
• Operational Usage
• Metadata attachment

• Facilities Development Division
– CAD Data

• Precise (.01” where available)
• Used for Excavation Permits and 

Engineering Design
• Historical data included
• Graphical Data Only



23 Managed by UT-Battelle
for the U.S. Department of Energy Campus Information Modeling

Utility Information Integration
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Automated PDF Distribution
• Used to Distribute Underground Utility Maps

– All known underground utilities shown throughout campus
• >500,000 CAD elements (excluding basemap)
• Continuous Process of capturing as-built, as-found, and new conditions

– Complicated system of reference files, resource files, and 
CAD standards managed by ProjectWise

– General Users do not have access to or ability to use Atlas 
CAD files
• Frequent requests for Utility information: time consuming process
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Automated PDF Distribution
• Automatically creates PDF files every Saturday at 3:00pm
• Saves easy to read PDF files to area of ProjectWise that is 

accessible to anyone with an account
• Maintains CAD standards, reference attachments, etc.
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ProjectWise Distribution Service
• Permanently installed and customized in ORNL’s 

ProjectWise and can be used by anyone, as needed.
• Not just for .PDFs. Can automate hard copy (paper) 

printing
• Not just for CAD. Can print any file type stored in 

ProjectWise (.doc, .xls, etc.)
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Campus Information Modeling Tools in 
Development

• Bentley GeoWeb Publisher
– GeoSpatially Enabled Facility Information Center
– GeoSpatially Enabled Maintenance Management System

• BIM Integrated Maintenance Management System
• Electronic Excavation/Penetration Permitting
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Bentley GeoWeb Publisher
• Ties together multiple information sources

– Ties together multiple information sources
– Databases, GIS, CAD, Photos, etc.
– Displays results on a “map” through a web page

• GeoSpatially Enabled Facility Information Center
• GeoSpatially Enabled Maintenance Management System
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Bentley GeoWeb Publisher
• GeoSpatially Enabled Facility Information Center
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GeoWeb Publisher Integtated
Maintenance Management System

• Display Equipment 
location (from 
database) on map.

• Different Symbols for 
different equipment 
types.
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BIM Integrated Maintenance 
Management System

API’s Currently 
being developed by 
Bentley Systems
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BIM Integrated Maintenance 
Management System
• ORNL Developed Internal Spreadsheet

– Based on data requirements of existing ORNL systems
– Based (loosely) on COBie format
– 33 Key fields for each piece of equipment
– Populated throughout design / construction / start up
– Currently being piloted with subcontractor
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Electronic Excavation/Penetration 
Permitting

• Based on USAF Air Combat Command’s Civil Engineering Work 
Clearance Request
– Using “Enterprise Bridge” Technology

– Tool to help Permit Reviewers 
more efficiently and accurately 
identify hazards.
» Utilizes ProjectWise’s 

GeoSpatial Component 
Indexing capability to identify 
utility systems located near 
planned activities.

– Enable Reviewers to review 
information and “sign-off” on 
permits concurrently without the 
need to print, queue, and hand-
carry paper copies.
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Campus Information Modeling at 
ORNL

• Questions?

Damen Belcher, CEM, ASQ SSGB
belcherdf@ornl.gov
Oak Ridge National Laboratory
Facilities Development Division
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