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Multispectral Solutions, Inc. (MSSI) received an extension to the above referenced
experimental license on September 20,2007. The license was extended until October 1,
2008 to permit additional testing of MSSI’s real time |location system at BP’s Cherry
Point Refinery in Blaine, Washington.

Currently, up to 5000 RFID tags are being used by employees and contractors at Cherry
Point to eval uate the performance of MSSI's localization system and associated software.
Occupational Safety and Health Act (OSHA) and Washington Industrial Safety and
Health Act (WISHA) regulations mandate " control over entrance to afacility by

mai ntenance, contractor, laboratory, or other support personnel. These safe work
practices shall apply to employeesand contractor employees.” Most RFID solutionson
the market today have a throughput limitation of approximately 100 tags per second
severely limiting their usefor refinery safety. In addition, competing tags have very
limited battery lifetimes (afew weeks) making their long term use impractical.

The on-going trias clearly demonstrated the value of MSSI’s system in improving the
safety of operations within therefinery. The trials also demonstrate the need for using
tags with higher power such as that approved under the experimental license. Higher
power tags are necessary due to the need to locate personnel in an around the extremely
high multipath environment of the refinery. The presence of metal tanks, pipes, grates,
etc. makes localization extremely difficult without adequate tag transmitter power.

Figure 1. Challenging Refinery Environment

! OSHA CFR 1910.119(f)(4) and WISHA WAC 296-67-021 Operating procedures.
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The other benefit of higher powered tags is the reduction in infrastructure complexity and
cost. Thetrials showed that the infrastructurerequired to locate personnel was
significantly reduced by about afactor of four because the greater communication range
of the tags reduced the requisite number of receivers.

In summary, the experiments of MSSI’s Sapphire system are very successful and serve as
the basis for meeting the rigorous demands of personnel safety in heavy industrial
environments. The attached article recently published (April 2008) by IBM highlightsthe
benefit and importance of MSSI's effort. M SSI believesthat its work at Cherry Point
clearly serves the public interest in that it will permit Sapphire systems to operate more
effectively and reliably in protecting human lifein high-risk industrial settings, without
increasing therisk of interference to authorized services.
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innovation that matters

BP: Validating the safety benefits of

real-time personnel location monitoring

Overview

B Business Challenge
Instead of simply complying
with more siningen! tegulations
an emergency, BF sought
quanturn improvement in the
way 1 accounted for and pro-
ecled its employees

B Solution
8F sngaged iBM to develop a
tirst-of-a-kind emergency muster-
g solution that translates
real-time RFID data into actionable,
visual iftormation that serves
as the cornerstone of new safety
procedures Flexible design
enabies BP fo extend the solution
o other key parts of ils operations

B Key Benefils
Major improvement i emergency
svacuation preparedness and
employee safety

s Improved abifity 1o support
compliance with future Homeland
Security directives

e Expected reduction m jost or
stolen assets

»  Heduction in production down-
time caused by the delivery of the
wrong spare paris

®  [ncreased accuracy in spare parts
inventery reporting

BP is the sec

arges! e

Refineries whose jon 1s to transform
crude oii into such final products as
gasoline, lubricants and |et fuel, are
the last. and arguably most important,
stage in the production of petioleum
related products. A dense network

of pipelines, va ves. gauges, storage
tanks ang production equipment,
petroleurn refineries can process as
rmuch as a guarter million parrels of
ol a day over a single square mile of
nroduction facilities This complexity
combined with the inherent volatility
ol petroleum products at sli stages of
the refining process - makes refineries

one of the riskiest occupational sites.

geur refiner in North America.

« Our goal was to use
l,(ecll,zl,()l()g;\" to raise the
bar on how we protect
our employees and the
public. With IBM’s hel
weve developed a soli
lion that is true (o owr
commiiment lo safety.

- Curt Smith, applications director
for the Chiel Technology Office,
information Technology & Services,



Setting a new standard for emergency preparednessthrough real-time RFID

Business Benefits

* Major ImprovementIn emergency
evacuation preparedness and
employee safety

* Compliance with state occupational
safety guldelines

* Abllity to support compliance with
future Homeland Securlty dlrectlves

* Expected reductionIn lost or
stolen assets

¢ Reductionin production downtime
caused by the dslivery of the wrong
spare parts

* Increased accuracy in spare parts
inventory reporting

“When it comes to
employee and public
safety, were not
trying to simply meet
minimum requirements.
BPis going to do
whatever is necessary
to make people safe.”

- Curt Smith

As such, safety is always a critical issue for petroleum refinery operators, and
no one is more concerned about safety than BP (www.bp.com). There is amp
evidence of how deeply ingrained safety is within BP's culture. It's seen in the
small things, like the way BP company meetings always start with a "safety
moment,” and in the ubiquitous signage promoting safe practices down to tht
most routine actions. More importantly, though, it's seen in the lengths to whic
BP routinely goes to protect its employees and the public.

Accounting for all

One of the most important safety issues for petroleum refineries is the safe
evacuation of employees in the event of a disaster, such as a fire or explosior
A key element of disaster planning is the process by which employees are
located and accounted for. The accuracy of the emergency mustering proces
as it is known, has a direct bearing on the actions of emergency personnel, w
may put themselves at great risk in their efforts to rescue missing employees.
One of the initial proposals called for the use of kiosks placed around a refin-
ery, which would enable employees to account for themselves electronically |
swiping a magnetic card. The glaring problem of this approach, however, wa:
that it provided no certainty as to the whereabouts of a missing person, leav-
ing open the possibility of emergency personnel launching a hazardous searc
operation for an employee who may have left the facility hours before.

As part of the search for a provider to develop a solution, IBM staff met with
BP to propose a design that would bridge what had been technical obstacles
to building a positive accounting system. The gist of the plan involved emp!oy
ees wearing RFID tags that would send location information at frequent
intervals, with the data uploaded to a control center. Where IBM’s plan-and
capabilities-stood out, however, was in the all-important handling of the vast
guantities of data generated by the RFID system. In essence, BP's system
needed to not only track employee locations, but also use that data to trigger
events within specific business processes. Business rules would provide this
linkage. To achieve this, the solution required an advanced middleware layer
with a highly flexible means of changing the underlying business rules to suit
different situations and requirements. Equally important to BP's safety manag
was an advanced visualization capability to display this data. IBM integrated
all these capabilities into a solution known as the Location Awareness and
Safety Solution.



Passing muster in a challenging environment

For IBM, the breadth of the Location Awareness and Safety Solution ensured
that its development would be a team effort. The core of the solution is IBM
WebSphere® RFID Premises Server, a middleware product that provides a
platform to integrate data from sensory devices (i.e., RFID tags) into business
applications. For the RFID devices themselves, IBM employed the Sapphire
DART Precision Asset Location System from RFID leader and IBM Business
Partner Multispectral Solutions, Inc. (MSSI). One key factor in MSSI's selec-

tion was its strength in ultra-wideband RFID solutions, which provided a high
degree of accuracy in highly metallic, interference-prone environments such

as refineries. Another was the quality of its active ID tags, which are unique in
their ability to support the high "blink rate" necessary to have a real-time view

of employee location, without the rapid loss of battery power. The final major
component, custom developed by IBM Research, is a real-time visualization
engine that provides a rich graphical view of employee locations and associated
metrics. IBM Software Group was responsible for assembling these components
into a discrete solution, while IBM Global Business Services provided guidance
on how the solution should integrate with BP's business processes. The system

runs on a pair of IBM System x™ servers.

In the event of an emergency or disaster, the Location Awareness and Safety
Solution presents a real-time, three-dimensional view of the location of employ-
ees in and around the refinery. Having this view drastically reduces the need
for rescuers to conduct sweeps of a particular area in search of unaccounted
for employees. The Location Awareness and Safety Solution platform itself is
poised to address a far wider range of safety and security issues-due in large
measure to the flexibility of the software framework. For instance, through the
solution's easy-to-use interface, staff can configure the solution any number of
ways to create new or temporary security zones along with conditional business
rules that apply to the zones. By integrating the solution with security clearance
data within its HR systems, the system can identify unauthorized personnel
within a zone and automatically notify safety personnel, who can take fast cor-
rective action to ensure the safety of the employees. BP is testing a variation of
this approach to reduce accidents associated with the movement of overhead
cranes, which represent one of the biggest causes of injury in the oil business.
By integrating RFID position information, the crane safety initiative is designed

to provide a collision avoidance warning to alert crane operators.

Key Components

Software

» IBM Web&phere RFID Premises Server
* IBM Web8phers Application Server

* IBM mySpace visuallzation software

Servers

¢ |BM System x

Services

¢ |BM Software Group
¢+ IBM Global Business Services

¢ IBM Research

IBM Business Partner

* Multispectral Soluitlohs, Inc.

Timeframe

 Development of Location Awareness
and Safety Solution prototype: 1 month

* General rollout: 6 months

Why it matters

By integrating active RFID technology
with its business processes, a refinéty
gains a graphical, real-time view of all
employees—-wherever they are. Flexible
business rules enable arefineryto
extendthe benefits of real-time RFID
into such key operational areas as asset
management and workplace safety.




Extending a real-time view

The other major use envisioned for the Location Awareness and Safety
Solution is real-time asset tracking and management. The two biggest factors
driving this are the high degree of wear and tear that oil production equipment
experiences-which necessitates the extensive stockpiling of spare parts
such as wellheads-and the high cost of these parts, routinely exceeding
$100,000 per item. By applying the solution to a spare parts management
operation, BP would be able to track the location of each part in real time,
saving potentially millions by drastically reducing the incidence of lost or stolen
parts. RFID-based inventory tracking also has the potential to reduce the

cost and time required to manually check inventory within BP's parts storage
facilities, saving hundreds of thousands of dollars annually and ensuring that
parts-in-stock records are continually up-to-date and accurate.

Curt Smith, applications director for the Chief Technology Office, Information
Technology & Services. and a key driver of the project, sees the largest potential
benefit of real-time parts tracking as improved accuracy and efficiency in the
way BP supports its oil production operations in the Gulf of Mexico. The return
on investment is driven by the cost in lost production of sending out the wrong
partsto fix a problem. With high production costs and volumes, the solution's
benefits build up fast. "We view the solution's real-time tracking potential as an
important tool to improve our performance and substantially reduce the down-
time associated with parts delivery errors," he explains.

While Smith expects the solution's benefits to extend deeply into BP's opera-
tions, he points to improved safety as the ultimate benchmark of success.
"Our goal was to use technology to raise the bar on how we protected our
employees and the public,” says Smith. "With IBM’s help, we've developed a
solution that is true to our commitment to safety."

For more informatlon
Please contact your IBM sales representative or IBM Business Partner.
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