
Company Proprietary Q 
WD2XSW 

MSSI's BP's 

RFID 

employees."' RFID 

MSSI's 

' 19(f)(4) 

Multispectral Solutions, Inc. 
Progress Report 
Call Sign 
File Number 0 163-EX-RR-2007 

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 real time location system at Cherry 
Point Refinery in Blaine, Washington. 

Currently, up to 5000 tags are being used by employees and contractors at Cherry 
Point to evaluate 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 a facility by 
maintenance, contractor, laboratory, or other support personnel. These safe work 
practices shall apply to employees and contractor Most solutions on 
the market today have a throughput limitation of approximately 100 tags per second 
severely limiting their use for refinery safety. In addition, competing tags have very 
limited battery lifetimes (a few weeks) making their long term use impractical. 

The on-going trials clearly demonstrated the value of system in improving the 
safety of operations within the refinery. 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 19 10.1 and WISHA WAC 296-67-02 1 Operating procedures. 
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The other benefit of higher powered tags is the reduction in infrastructure complexity and 
cost. The trials showed that the infrastructure required to locate personnel was 
significantly reduced by about a factor of four because the greater communication range 
of the tags reduced the requisite number of receivers. 

In summary, the experiments of 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 highlights the 
benefit and importance of MSSI's effort. MSSI believes that 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 life in high-risk industrial settings, without 
increasing the risk of interference to authorized services. 

Company Proprietary 



lnrl~waliora that matters 

BP: Validating benefits 
real-time personnel location monitoring 

% Business Challenge 

lrrslead stri?plp cuti.riiiy~ny 

iwlir rr~ere sifiriyerr? ir~uldlrons 

at1 emergenci/: BP sought 

cjlraniutn 1r77~)rovtit?~ef?l1n NFB 
bvc3y rt rf~couftft?~l for and pro- 

Iecled rts err~ployees 

I Solution 

BP etrgagr~-yec? c'BM develnp a 

f ~ / s t -~ ) l - a - k i l~d  r?iiwrgeilci. i n~~s tc r -  

,rfg sciuborr ihnt f~anslatt~s 

reai- time RFlU daft3 ~iilto ac110r1able. 

visual ;nformrtt:on that serves 

t'ic cornostorre of ;?ew 

prdcediri@s Ne;.xrDic desrgn 

eeiabres to extend the sorubon 

rci other hey usrls ot Its oper.3bons 

Key B@nsRl;s 

kfajar ~mpr ovt3inerIr ;I I rnlergmcy 

svaadabot? prepd~ecllk?ss aild 

en7ployee sc71ely 

i~rtproked ctDihfy 10 support 

con!pi!ance ~wth future Hornelanti 

Sscurity direcbves 
* Expected reductlor? i:~ IC~S: or 

sloki! assets 

@ R ~ ~ u G / ! o ; ?  $1 DFOLYLIL:~~O~~ &WIT- 

ttme the deitvery the 

v~roog spate uaf fs 

Ir?creasod accrrtacy tin parts 

~n~.entory re-eporltr>g 

i ief~nerles :vhose loo IS transform 1 I 66 (Ircr.goc~1 1~u.s t o  use 
crube 31: lntc s u s h  f i r m  proddcts 

;;a%?li:;f?, I~ibr~i:iln;S and  let fuei, 

and arguabiy Irnpor?ar?t. 
, -+? ~ t ~ g e  iri V-e p!:)duct~on o+ppetio!e~.rn 

rc;iate?, produr:ts. k der~se r;etwork 

pipeiines. v; i  va-1. :;a:~ges. storage 

tariks ant! p!nduct:on eyulprnen:: 

pe:roleurrl refiner:es i:;.ir? 

m ~ c h  s q~i.zrtel rqi!!!on b;;,!rels 

311 day over ~ i r ? g i ~  syi:are rrri!e 

 duction ion filcriit~es 1'111s 

cnmbiiiea witti irihereni volat!l!ry 

si oetroieun? kli 

?T:e rt.:fin~ng process - rn,iites i-sl~~?eries 

oi tht? !lsk:est occc~at ! i i~a!  s~tes. 

t rc / l rn .ok~~ wise /he 
bar hmo 14.c pmlee, 

our. e@o)rer.s nnri thc 
~ ~ ~ b l i c .  ~ i r h  11116's hel 

l/?aI i s  IrrrcJ lo o l L r  

co~nncilment s ~ ~ / i ~ f y .  

- Ci~rt SrnitD, appl~sat~ons dirsc!or 

icr Lhe C'h~el Technology Otflce, 

iniorrnat~on Teclmoiogy R Serdlces, 

the safety of 

of 

a 

to 

to 

as safety as to 
are 

BP the last. most 
on 

of 

lion 
process as 

of lo 

a a of 

complexity 

the 

products at stages of 

. . 
as 

onecaused by of 

spare 



Major 

guldellnes 

Abllity wlth 
Securlty 

dellvery 

" lT"h,en 

sajety, we2.e 
simply 

BP 

(www.bp.com). 

signage 

whic 

procez 

w 

1: 

wa! 

sear( 

emplo) 

IBM's 

manag1 

IBM 

Setting a new standard for emergency preparedness through real-time RFlD 
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is 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 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 promoting safe practices down to tht 

most routine actions. More importantly, though, it's seen in the lengths to 

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 

as it is known, has a direct bearing on the actions of emergency personnel, 

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, 

that it provided no certainty as to the whereabouts of a missing person, leav-

ing open the possibility of emergency personnel launching a hazardous 

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 

ees wearing RFlD tags that would send location information at frequent 

intervals, with the data uploaded to a control center. Where plan-and 

capabilities-stood out, however, was in the all-important handling of the vast 

quantities of data generated by the RFlD 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 

was an advanced visualization capability to display this data. integrated 

all these capabilities into a solution known as the Location Awareness and 

Safety Solution. 
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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 

RFlD Premises Server, a middleware product that provides a 

platform to integrate data from sensory devices RFlD tags) into business 

applications. For the devices themselves, IBM employed the Sapphire 

DART Precision Asset Location System from RFlD leader and Business 

Partner Multispectral Solutions, Inc. (MSSI). One key factor in selec-

tion was its strength in ultra-wideband RFlD 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 business processes. The system 

runs on a pair of IBM System 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 RFlD position information, the crane safety initiative is designed 

to provide a collision avoidance warning to alert crane operators. 

Key Components 

Software 

IBM RFlD Premises Server 

Server 

IBM software 

Servers 

IBM System x 

Services 

IBM Software Group 

IBM Global Business Services 

Research 

Business Partner 

Multispectral Inc. 

Timeframe 

Development of Location Awareness 
and Safety Solution prototype: 1 month 

General rollout: 6 months 

Why it matters 

By integrating active RFID technology 
its business processes, a 

gains a graphical, real-time view of all 
employees-wherever they are. 
business rules enable a refinery 
extend the benefits of real-time RFID 
into such key operational areas as asset 
management and workplace safety. 
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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 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 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 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 

parts to 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 help, we've developed a 

solution that is true to our commitment to safety." 
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