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Plant lifecycle information
management
Managing project risk and regulatory compliance for
CAPEX build projects, design through decommission

Highlights
Energy companies must create and
manage engineering information and
records in a clear and demonstrable
fashion through the entire lifecycle of a
power and process plant project: from
construction to turnover, throughout the
long life of the plant.
An integrated and collaborative lifecycle
strategy should establish effective
information sharing, mitigate risk, and
bridge the gaps between the design,
build and operation phases.
Companies that understand what
information is required over the whole
lifecycle can effectively manage the
flow of information and reap significant
benefits in maintaining the value of their
information assets.

The US Energy Information Administration projects that world energy
consumption will grow by 56 percent1 and US electricity demand will
increase 28 percent2 by 2040. Worldwide, new power and process plant
construction is necessary to meet this demand. The new construction and
life extensions of existing plants present a need for systems, procedures
and infrastructure that support management of risks, safety, costs and
regulatory compliance for plant projects. This is especially important for
nuclear power plants, where stringent licensing and high cost, complexity
and safety requirements demand strict plant data integrity. With stakes
so high, a small overrun in cost can make nuclear energy uneconomical
compared to alternative fuel sources. In today’s markets, capital-intensive
projects are constructed using a global supply chain, heightening the need
to collaborate more effectively, electronically and securely for any project.
Valid, trusted and up-to-date information is one of the most valuable
assets of an energy company. Traditionally, most plant information is
controlled within documents that were used to design and construct
plants and subsequently used in operations. This information is often
spread over a number of documents and records which are then managed
by multiple IT systems, including those for enterprise asset management
(EAM), enterprise resource planning (ERP), computer-aided design
(CAD) and enterprise document management systems (EDMS).
The configuration of information representing as-required, as-built,
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as-operated and as-modified data is performed through very
labor- and time-intensive manual practices, and results are not
available in real time. As plant operators look to standardize
and optimize their fleets and the related supply chains, from
plan to operations, developing a single view of a plant and a
f leet is a major imperative. Existing toolsets for information
services do not adequately provide the single view that owners
and operators require. In addition, the increase in plant data
and the availability of new technologies require a smarter
approach to information management that will enable deeper
insights into the plant and fleet. This is the challenge and
opportunity that plant lifecycle information management
(PLIM) addresses.

repairs and major system upgrades to the plant during its lifetime, supporting engineering and other applicable technical
information about the plant must correctly represent its current
physical state. Understanding the impact of change within a
plant and across the fleet is also critically important. Being able
to quickly assess the impact to a particular asset can ensure the
safety and economic impact is understood—before a change is
initiated. CM is critical in building the virtual plant, managing
the plant information lifecycle and optimizing a handover.
Traditionally, power and other process-type plants have been
operated by maintaining piping and instrumentation diagrams
and drawings (P&ID), using instrumentation and control
systems, and the warehousing of hard copies of original data.
The concept of ensuring consistency among multiple sets of
related information was not a standard practice. CM helps to
maintain equilibrium among the three key areas of information:
the design requirements, the facility configuration information
(drawings, plans and specifications) that detail how the plant is
built, and the actual physical configuration of the plant itself.
Much of this information is available today in mixed electronic
formats, but they need to be aggregated to provide a single
view of a plant and fleet.

PLIM uses a sophisticated configuration management system
coupled with a defined information model to tightly control
the f low of information along the entire lifecycle. PLIM
manages design changes, tracks and resolves design issues,
ensures requirements conform to applicable specifications, and
serves as an operational portal that provides a single view of
configuration-controlled plant information during the entire
plant lifecycle. As the physical plant is being built, a 3D virtual
plant is also built in the digital world to represent the current
project state. The virtual plant, which depicts both the
current state and its evolution over time, becomes part of
the decision-support tools that back up all activities related
to the physical plant.

The nuclear energy industry is leading the way:
“Configuration management is the systematic approach for
identifying, documenting and changing characteristics
of a facility’s structures, systems and components, and
ensuring that conformance is maintained between the
design requirements, physical configuration and facility
configuration information.”

Orchestrating the orderly management of
system information
It is easy to understand the need to formalize configuration
management (CM) principles in a PLIM system when considering the safety, complexity, regulatory requirements and cost
of a plant’s design and build phase, and the entire lifecycle of
the plant assets. The plant will be in operation for decades
after the initial commissioning. To conduct maintenance,

Nuclear Information and Records Management Association
(NIRMA)
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●●

●●

Design
Requirements

●●

What needs
to be there

A CM system is not purely an IT solution; it must be a technology-based business solution with capabilities that instantiate
rigorous processes and procedures to ensure that equilibrium
is maintained among the three key areas of information. A welldesigned CM system supports change management through
impact analysis and identification of potentially impacted items.
These capabilities apply to all phases of the plant information
life cycle.

Equilibrium

Physical
Configuration

Facility
Configuration
Information

What is
actually there

What we
say is there

Complex projects such as new nuclear construction and life
extension projects rely on multi-vendor, modular design and
multi-discipline concurrent engineering. Individual design
changes can have widespread impacts across the plant and
fleet, and effect changes in multiple plant systems, related
documentation and databases. Today’s CM systems make use
of information models to identify and illustrate associations
between equipment, systems and documents, and to manage
the impacts to those items as a result of changes.

Figure 1. Configuration management equilibrium.

Key CM concepts for nuclear new build
and life extension projects

An information repository and
configuration control system

CM equilibrium is achieved when there is complete set of
verified and validated information about the plant and when
there are established links between related content, so that
if a piece of information changes in one area, the linked information will have to be revalidated to reestablish equilibrium.
Key CM concepts include:
●●

●●
●●

Computer technology supports development of a detailed
design that can be built
The plant is built as designed, with changes made only if
there are design errors
Variation across the fleet can be viewed and understood

PLIM uses a plant information model to organize both assets
and associated information about assets. An effective PLIM
tool must be able to support any predefined information model,
from industry standards-based to the proprietary standards
companies wish to use. The Electric Power Research Institute
(EPRI) has started to develop the plant information model
(PIM), which is gaining traction within the nuclear industry.
This model extends the ISO15926 model. Since the model is
still under development, companies will adopt and extend the
EPRI model or develop their own. The PLIM toolset should
support both approaches.

CM development starts early in the design phase and is
represented in the virtual plant
Design is essentially complete prior to construction
Computer technology is used extensively in design with 3D,
4D and 5D modeling and virtual construction planning
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With this reference semantic model, asset information can be
organized into a structures systems components (SSC) hierarchy that serves two purposes:

One of the benefits of PLIM is that this collaboration and
exchange of information does not occur only once at handover
or turnover. This would be extremely difficult and timeconsuming. Rather, it occurs incrementally and in a collaborative fashion between participating parties. But in order for
this to work, PLIM must also ensure that individual data
contributions are synchronized, which is a difficult task as
engineering changes take place right up to and through
plant commissioning. Having a system such as PLIM instills
confidence that the engineering and design information is
accurately reflected in the “as-built” plant installation, which
can streamline regulatory reviews and the licensing process.

1. It allows associations or entity relationships between assets
or groups of assets to be created, and identifies when in the
process the information is required—which enables PLIM’s
ability to detect and orchestrate engineering changes and
subsequent return to equilibrium.

2. It allows for a more logical navigation of huge amounts
of plant information, and facilitates retrieval of required
information through a single portal to record systems. A
common complaint of having only document management
systems is that the right information is extremely difficult to
find and the accuracy must always be painstakingly verified.

Information Islands along the Plant Lifecycle
Licensing &
Design

In addition to PLIM serving as an information repository and
configuration information control system during the plant’s
operational life, it is also designed to be a collaboration platform for the owner, constructor and sub-contractors. It is the
portal to collect evidence that will subsequently be provided
to regulators during the plant’s design, build, commission and
handover phases. This is particularly important because a high
degree of rigor is required in plant licensing—“as-designed”
must be the same as “as-built.” For the US, this is defined
under the Nuclear Regulatory Commission (NRC) regulations
10CFR Part 52, which ultimately rely on verification and validation methods being applied against the plant configuration,
data and requirements.

Engineering &
Construction

Commissioning

Operation &
Maintenance

Coordination Risk – Problems pushed to next phase
EAM centric
Plant Lifecycle Management centric

Figure 2. New build information challenges: Projects are characterized by
extensive time and cost overruns and meeting regulatory requirements.
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Figure 3. PLIM: Bringing the information together, demonstrating the importance of managing the plant information early and throughout its 80-plus year lifecycle.

Effective information sharing

System interfaces: One of the core functions of PLIM is to
create and maintain a set of CM information, which conforms
to the CM equilibrium. This requires data exchange interfaces
between multiple systems such as engineering, procurement
and corrective action systems. But PLIM is not intended to
edit, replace or otherwise revise the source information itself,
for instance document, drawing and CAD data from the engineering authoring systems. Instead, PLIM maintains links to
the source work products, as organized by the PLIM information model. Therefore, PLIM maintains the CM information
model separately from the work products.

Having a single interface between participants, engineering
systems, applications and business systems helps ensure effective
collaboration. PLIM should be the system of systems which
orchestrates information and processes across multiple toolsets.
There are four types of interfaces that are important in the
PLIM architecture:
Intra- and inter-user interfaces: This includes the interfaces
between participants of the PLIM system. Core business
processes for new plant build projects are performed by many
participants who are scattered across different companies,
locations and time zones. PLIM provides the participants
with the foundation to collaborate along with the CM-related
processes through web-based access.

Application interfaces: This includes the supporting applications interfaces. PLIM is built on an IT architecture which is
composed of several middleware products. Middleware are
software components which provide base functions to run
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Getting started

PLIM on the computer systems, and support the open system
standards widely adopted by the IT industry. By using
standards-based middleware products, development and
maintenance costs can be optimized, and connectivity and
interoperability with other applications is increased.

What steps should be taken internally to prepare for PLIM?
First, quantify and understand the value of an information
management program by performing a business value assessment. Understand the “as-is” situation and define a “to-be”
view. Consider the costs of plan deviations and project delays.
Recognize that to be successful a program must be in place at
the beginning of the new construction or life extension project.
Get buy-in from all stakeholders, including the owner-operator,
EPC and sub-suppliers. Establish the PLIM program and
governance at the requirements stage. Ensure that the use of
PLIM and the information required to support it are clearly
defined in contracts with all third parties. Recognize that there
is a cost for the EPC and sub-suppliers that needs to be built
into the project to achieve the rigor and benefit of the program,
but that this is balanced against the lifetime value of good information management processes, knowledge capture and information asset retention. An effectively architected PLIM system
should not be burdensome to third parties or affect the toolsets
they use internally.

Enterprise business system interfaces: This includes the
interfaces between business systems such as enterprise resource
planning, project management and enterprise asset management applications.

A client implementation: Mitsubishi
Nuclear Energy Systems
Mitsubishi Nuclear Energy Systems (MNES) is a fully integrated nuclear power plant and steam generator supplier,
providing planning, design, manufacturing, construction
and plant maintenance for its utility customers. The configuration management information system (CMIS), designed and
developed by a global IBM team, has been used by MNES
since April 2011 to manage their design information and
their metadata during the licensing process with the Nuclear
Regulatory Commission, and during the plant engineering,
procurement and impending construction phase.

Energy companies considering nuclear new power and process
plants face many common industry challenges such as managing
a highly complex project, disparate systems, changing stakeholders, a highly regulated environment, and potential cost
and schedule overruns. A study by Booz Allen Hamilton shows
that 40 percent of complex projects above USD1 billion frequently exceed budget and cycle time by more than 10 percent.3

In the creation of the present configuration management information system, IBM established itself as a trusted advisor, subject matter expert and systems integrator to MNES. Building a
CMIS for new nuclear power build projects is a risky endeavor,
because of the complexity and quantity of data involved. With
IBM as a partner, this was a risk MNES was willing to take.
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and deploy intelligent, technology-based business solutions that
manage the risks, costs and regulatory compliance for new plant
projects.

Instead of creating information in silos and sharing only from
phase to phase, a smarter information management system such
as PLIM can help:
●●

●●
●●
●●

●●

●●

●●

For more information

Establish effective information sharing and mitigate risk
across the entire project lifecycle.
Avoid unpredictable plan deviations and project delays.
Maintain high quality data for work projects.
Bridge the gaps between the design, build and operation
phases through effective handover.
Establish common information models to help ensure
consistent and relevant exchange.
Provide precise tracking and monitoring of project progress
and deliverables.
Increase future project efficiency through the accumulation
of project knowledge.

To learn more about plant lifecycle information management,
please contact your IBM representative or IBM Business
Partner, or visit: ibm.com/energy
Additionally, IBM Global Financing can help you acquire the
IT solutions that your business needs in the most cost-effective
and strategic way possible. We’ll partner with credit-qualified
clients to customize an IT financing solution to suit your business goals, enable effective cash management, and improve your
total cost of ownership. IBM Global Financing is your smartest
choice to fund critical IT investments and propel your business
forward. For more information, visit: ibm.com/financing

IBM is actively helping companies in a range of industries with
new plant lifecycle information management initiatives that
incorporate configuration management principles. IBM is ready
to partner with energy companies to help evaluate their needs

7

© Copyright IBM Corporation 2014
IBM Corporation
Route 100
Somers, NY 10589
Produced in the United States of America
February 2014
IBM, the IBM logo, and ibm.com are trademarks of International Business
Machines Corp., registered in many jurisdictions worldwide. Other product
and service names might be trademarks of IBM or other companies. A
current list of IBM trademarks is available on the web at “Copyright and
trademark information” at ibm.com/legal/copytrade.shtml
This document is current as of the initial date of publication and may be
changed by IBM at any time. Not all offerings are available in every
country in which IBM operates.
The performance data and client examples cited are presented for
illustrative purposes only. Actual performance results may vary depending
on specific configurations and operating conditions.
THE INFORMATION IN THIS DOCUMENT IS PROVIDED
“AS IS” WITHOUT ANY WARRANTY, EXPRESS OR
IMPLIED, INCLUDING WITHOUT ANY WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND ANY WARRANTY OR CONDITION OF
NON-INFRINGEMENT. IBM products are warranted according to the
terms and conditions of the agreements under which they are provided.
The client is responsible for ensuring compliance with laws and regulations
applicable to it. IBM does not provide legal advice or represent or warrant
that its services or products will ensure that the client is in compliance with
any law or regulation.
1

US Energy Information Administration, International Energy Outlook
2013 (IEO2013). http://www.eia.gov/forecasts/ieo/

2

US Department of Energy, Annual Energy Outlook 2013.
http://www.eia.gov/forecasts/aeo/MT_electric.cfm

3

Booz Allen Hamilton. “Capital Project Execution in the Oil and
Gas Industry”. March 2006. http://www.boozallen.com/media/file/
Capital_Project_Execution.pdf

Please Recycle

LBE12345-USEN-00

