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CMMS Integration

= Livermore first achieved CMMS integration in 2018

= NNSA needed an efficient way to implement and maintain site
data integration with BUILDER

= We recognized that data sources come and go in our ever-
changing IT landscape

= The InSite application and database was built with this basic
tenet in mind

As InSite’s features continue to evolve, the implementation of data extrapolation continues to be

critical as we leverage our soft data relationships and exploit a very powerful CMMS integration
application program interface (API)
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NNSA BUILDER provides critical data to support

agency decision-making

= BUILDER provides:
» Risk-informed portfolio management based on engineering and life
cycle cost data and analysis
e Funding level scenario analysis and risk projection
» Correlation of condition to importance across all real property assets

* Credibility with stakeholders
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Livermore’s CMMS integration scope

Our InSite application is used to
maintain BUILDER inventory and
condition from our EAM’s MEL
and MA-50’s CAIS in NNSA’s
BUILDER instance hosted at ORNL

FIMS asset data is used to
Validate BUILDER building data

interpret * communicate
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B
Requirement and development constraints for

CMMS integration

= 2017 to 2019 Livermore was in the process of migrating from a
custom CMMS to the EAM Custom Off The Shelve (COTS)

solution
— NA-52’s implementation plan called for CMMS integration in 2018 so a
delay was not an option

= Support for a rapidly maturing catalog which requires a
significant re-mapping ability

= The solution would have to be flexible enough to support an
ever-changing environment

= Support for complex analytics (InSite Demo)

Code design challenge is to produce a flexible, scalable, and configurable solution
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Presenter
Presentation Notes
Livermore’s business process could not be impacted by BUILDER implementation
The solution needed to run in a fully automated or in batch mode
Livermore’s CMMS integration needed to have access to infrastructure data 
Given Livermore's Master Equipment List (MEL) it was not appropriate for the entire MEL to go into BUILDER








InSite provides powerful, specialized processing
to represent uniqgue NNSA infrastructure

= Detects retired inventory in EAM and removes them from
BUILDER

= Detects new inventory in EAM and creates new inventory in
BUILDER

= Detects replaced inventory in EAM and replaces the inventory
in BUILDER

= |nSite has a bulk re-mapping feature that can move entire
systems or just one inventory item and their inspections
records to a new catalog item
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NNSA infrastructure includes facilities and
systems not found in the commercial world

Representation of NSE S|te by Commercial systems

'USAGE by SYSTEM @
D30 HVAC G30 SITE CIVIL/MECHANICAL UTILITIES |G20 SITE IMPR...

G40 SITE ELECTRICAL UT... |B30 R¢
D50 ELECTRICAL

D40 FIRE PROTECTION

Covered magazine

Non
Configuration Type “ Standtard N(lzzgtl_auild)ing Current Total
systems 1ons
93 169 60

BUILDER RPV asset models

Building system catalog items 3,819 6,119 10,106 996
Multipliers * 0 179 179

* Number of multipliers depend on site determinations
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InSite Processing capabilities provide for robust
data validation and verification

= Detects data discrepancies between EAM facilities, BUILDER buildings
and FIMS assets

= Determines assets last inspection date and creates CAIS inspections
in BUILDER. It is also able to create calculated model conditions
records (synthetics) leveraging a configurable process basically
replacing BUILDER’s rapid inspection feature with a configurable
condition engine

= Keeps processing history since inception (2018)

= Automated synchronization of buildings, inventory and condition
between ORNL and LLNL’s InSite database

= Keeps BUILDER asset, inventory and condition history(New Feature)

Sophisticated V&V processing capabilities provide confidence in supporting decision making
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InSite processing rules enforce rigorous
version control

= Transactions are verified post processing
= BUILDER inventory is flat
= Subject matter experts assign catalog entries

= Processing tables are archived weekly with archives going back
to 2018

= R&D Modeling experiments are run prior to any major impact
processing

= Delete API’ s are manual with strict access controls
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InSite workflow process is highly integrated to
the BUILDER workflow process

1. Filter and groups LLNL data for processing

2. Harvest and herds LLNL data for processing (Automation)
3. Translate LLNL data for SPIRE API

4. Call the SPIRE API

5. Store SPIRE API return message

6. Verify BUILDER transactions

Filter Harvest  Translate Call Store Verify Success

B insite M SPIRE
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Demo

= InSite

discover * interpret * communicate
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InSite technology stack is based on common
industry standard frameworks

T Qnede
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Inventory Nexus Strategic Infrastructure Technology Enterprise

7). InSite

discover « interpret * communicate

LINI InSite
Facility Data Working Tables
Sources

Master Equipment List

MEL

InSite
BUILDER Tables

(MEL) Transformation ik
EAM FIMS ’-Q'
Work Orders Assets “*‘ﬁ..“* Scenario
e "
NN
\‘§f‘l
EAM Work LT e
Condition
Orders Assesments
MA-50 S—
DOE
Condition
FIMs Assessments
(Assets)
S
' InSite User Interface PowerBi
S 5 L= i) S - L= i)
Condition SPIRE Post Tables PIRE Return Tables
Assements
Wl

InSite / Spire Web Services

Catalog

Secnarios

Verification
&
Validation

SPIRE API1
Buildings

Inventory

Conditon

BUILDER

BUIIDER
Reports




The InSite data lounge promotes automated
interaction with a wide set of infrastructure data

BUILDER
Inventory * @
Buildings (actixgﬁ\lNSA Owned & Operating Buildings& Trailers and G2 Project Data
&/

some OSF’s)*
. o 3 G2 MDI data
Condition (CAIS deficiencies & model) */z/

Catalog * C_;_'n
Scenario reports* (EEP NNSA capability data

Functionality (future)

[ ]
G2Data ¥ @

ERI data

InSite

- . o | CMMS Transformation
Facility Information Management System (FIMS) * &/
Processing history

Synthetics
Condition Assessment Information System (CAIS) *@ BUILDER history (since 2018)**

SAFER * ()

3
Personal Property Data (Sunflower) *&/ . .
e Interface into EAM work order data to SAFER Palantir platform

Source system for EDADS application Refres h P rocess

CMMS (EAM) * ()

. Master Equipment List (MEL)
Work Order Data
Ranking data

* Daily refresh

[ ]
@ * Requires manual refresh
3
R/

Assessment data (heartbeat)

Many sources, one repository
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InSite supports integration, training, and
production environments

Current architecture oo

G2 provides three endpoints towards three environments:

A T BUILDER =
Integration, training and Production. /
SPIRE
ExtDev2»
LLNL InSite / ] BUILDER
LOCAL
G2 (Oak Rid
/ \‘SPIRE API Endpoint (Oak Ridge)
IR SREE ]
ST extdev2.digonsys
..ll,/
‘5 .;‘f/ A PROD spireintegrationapi.g2 M
\ [ .doe.gov = e
\ I/ g CE
BUILDER | V354 W\/
4{ LLNL DB spiretrainingapi.g2.do
\ e.gov
\ LBDEV.LLNL SPIRE V2.8.0 f\
| LBPRE.LLNL spireapi.g2.doe.gov. Tl BUILDER _ V.3.54 Prod \/CE

LBPROD.LLNL

LCDEV.LLNL

InSite data fusion enables complex analysis and evaluation of real property life cycle data

Lawrence Livermore National Laboratory N L‘

04]
94 15
LLLNL-PRES-825075

National Nuclear Security Administration



Suite of modeling tools and data to project condition
and life cycle resource requirement for infrastructure

Science Based Infrastructure Stewardship Framework

Site Data Modeling Tools Analysis & Visualization Enterprise Data
Asset M&R LLNL Mission Dependency
: Life Cycle Model “
ystem .
s - L (NIST) Classification
s P y Uniformat Il Catalog
Master BUILDER '
Equipment List Functionality Index
. LLNL Enterprise ¥
Lifetime NNSA
Cost Data Equipment-EDADS . G2 RPV Cost Models
v
Modeling Tool Evolution Timeline
2000-2006 2006-2012 2012-2015 2015-Present

Maintenance and Repair

(M&R) Modeling

Time Dependent Full Life Cycle Modeling

based on Statistical Sampling

Risk Based Centered Real Property
Resource Projection Cost Effective

Integrated Nuclear Weapons
Capability Projection
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Questions

Brody Martinez

Kevin Chen
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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor Lawrence Livermore National Security, LLC,
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability
or responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States government or Lawrence Livermore National
Security, LLC. The views and opinions of authors expressed herein do not necessarily state or reflect
those of the United States government or Lawrence Livermore National Security, LLC, and shall not be
used for advertising or product endorsement purposes.



NNSA Enterprise
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