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SUMMARY OF MEETING:

The purpcse c¢f the meeting was to update the Commission's
technical staff on Zlan's Arc Fault Circuit Interrupter (AFCI)
technology, present AFCI installation and maintenance concepts
{(Zlan's Load Center Module (LCM)) and to introduce Zlan'’s
relationship with SGS Thomson Microelectronics, Inc. (8T), a chip
set manufacturer., Zlan had previously presented to the
Commission's technical staff in March of 95 and April of 96. A
copy of the Zlan and ST presentation package is appended to the
meeting log. Product literature on the Digitally Enhanced
Circuit Breaker and the Load Center Module is also appended.

Mr. Lee opened the meeting citing two current events with
AFCIs. First is the 1999 National Electrical Code (NEC) final
voting (May 17-21) on the requirement that would require AFCIs on
bedroom circuits by the year 2002. Second is the revising of the
NEMA version of the AFCI draft standard to a UL draft standard,
UL subject 1699. The first edition is expected to be released in




1999,

Mr. Krogh gave an overview of Zlan and introduced the Zlan
staff. Mr. Spencer stated that Zlan is a research company that
is dedicated to the design and development of electrical safety
products and is not in the manufacturing business. Zian has
developed and patented their AFCI or Digitally Enhanced (DE)
Circuit Breaker® to detect arcing faults. Additionally, Zlan has
developed and patented support technology to aid in installation
and maintenance with the DE Circuit Breaker. This technology is
used in their Load Center Module (LCM) that interfaces to all of
the DE circuit breakers and has recording functions similar to an
airplane's "black box".

Mr. Spencer said that Zlan has developed a relationship with
ST to help bring a low cost AFCI solution to circuit breaker
manufacturers. Zlan's relationship with ST will allcw ST to
manufacture a custom chip set with Zlan's AFCI technclogy that
could be sold to the circuit breaker manufacturers. The cost to
a circuit breaker manufacturer is estimated to be much lower than
a circuit breaker manufacturer could produce on their own.

Mr. Blanton described some of the technical aspects of both
Zlan's DE Circuit Breaker and LCM. A time-versus current graph
was presented that compared conventional circuit breaker trip
times with the fusing of a No. 26 AWG wire and a Zlan AFCI.

The DE circuit breaker is capable of detecting high current
parallel arcing, series arcing down to 5 Amps, and ground faults.
Additional features include a status indicator for fault
identification and performance testing, a serial port for
communicating to a LCM, and the ability teo avoid nuisance
tripping.

The DE Circuit Breaker has extensive testing capabilities.
It has an auto self test plus manual testing. It can test
ground fault, arc fault, and the solenoid with or without
tripping.

Zlan's DE Circuit Breakers can be programmed to provide
important operating features. Mr. Spencer is looking to the
industry to help decide how some of the features should be
implemented. Some of these features include: how to implement
AFCI and GFCI testing, open neutral testing, and bypassing for
events such as arc welding. .

Although the DE Circuit Breakers can function without the
LCM, Mr. Spencer believes that the LCM is a critical part of the
AFCI system for fault identification and analysis. The LCM fits
in a standard circuit breaker case and is capable of coordinating
and storing valuable information that would otherwise be lost.
The LCM is connected to each DE Circuit Breaker and can provide
audible and visual indication of faults; store fault reason with
parameters and a time date stamp of events; and provide
communications to monitoring systems.

Mr. Spencer also believes that low current series arcing is
a significant percentage of arcing faults and believes that
technologies such as Zlan's can address the problem. Mr. Spencer
had several questions regarding the 1999 NEC proposals and the
NEC process. Mr. King briefly described the NEC process of how a
proposal becomes an NEC requirement.



Mr. Ruben Sonnino gave an overview of SGS-Thomson
Microelectronics, Inc. (ST). Mr. Sonnino showed that ST is a
global semiconductor company with extensive resources to
manufacture and support this technology.

Mr. Hopkins presented a block diagram of the DE Circuit
Breaker and discussed ST's emulation capabilities for the
microprocessor. Mr. Hopkins also presented their plan for
marketing the chip set to the circuit breaker manufacturers in

June and their ability to design and manufacture samples by the
first quarter of 1999.
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REPORT
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United States
Consumer Products Safety Commission

Zlan, Ltd.

and

SGS THOMSON Microelectronics, Inc. (ST)

This report will:
e provide a review and update of the Arc Fault Circuit Interruption
technology;

e present new concepts and features as they relate to the installation and
maintenance of AFCI technology, and

e introduce a new relationship between Zlan, Ltd., a technical resource
group and ST, a chip set manufacturer;

May 7, 1998

Consumer Products Safety Commission
4330 East West Highway
Bethesda, MD
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INTRODUCTION

Zlan, Ltd. is an electronics research and development firm dedicated to providing a FIRE
SAFE electrical environment. Zlan was formed after a decade of researching electrical fire

problems in homes and businesses throughout the United States.

The focus of this research has been to develop a circuit breaker with a fast response time to
detect arcing conditions and the intelligence to avoid nuisance (false) tripping. Zlan has
developed and patented such a breaker in Zlan’s Digitally Enhanced (DE) Circuit Breaker. To
support the installation, maintenance, and consumer’s security in home electrical safety, Zlan

has developed and patented the Load Center Monitor.

The purpose of this program is to provide the CPSC and other interested parties with a
‘technical update of these developments and to introduce a low cost solution to the problem of
electrical fire safety.

The material in this manual presents our program agenda, documentation supporting the
performance test results, literature describing the DE Breaker and the Load Center Monitor.



Company Overview
\/

ot ' Zlan, Ltd.

Zlan, Ltd. (pronounced Zee'-Lan) is an electronics research and development laboratory dedicated
to providing a FIRE SAFE electrical environment The partnership was formed in 1990 by Mr.
George Spencer and Mr. Karl Davenport. The formation of the company was the result of over a
decade of researching the problem of electrical fires in homes and buildings throughout the United
States.

The emphasis was first devoted to the assumption that faulty wiring was the main cause of
electrical fires. Thus, Mr. Spencer devoted his early research to building a tester, the CRV-2, to
analyze installed electrical wiring. Since the tester only detected the problem but did not solve it,
the tester was never extensively marketed. The solution proved to be in providing a safer circuit
breaker that would respond faster stop the flow of electrical current when a problem was
detected.

Zlan has now developed and patented this new, safer Digitally Enhanced (DE) Circuit Breaker. In
addition Zlan has developed and patented support technology in the Load Center Monitor (LCM)
to aid in the installation, maintenance and consumer's security in home electrical safety. The
company is located in Wylie, Texas with a second facility located in Sachse, Texas.

A8 SGS-THOMSON Microelectronics, Inc. (ST)

SGS-THOMSON Microelectronics is a global independent semiconductor company which
designs, develops, manufactures and markets a broad range of semiconductor integrated circuits
("ICs") and discrete devices used in a wide variety of microelectronic applications, including
telecommunications systems, computer systems, consumer products, automotive products and
industrial automation and control systems.

In 1997, SGS-THOMSON's net revenues were US$4.02 billion and net earnings were US$406.6
million. On the basis of the most recent independent industry data, SGS-THOMSON is the
world's supplier of analog ICs, mixed-signal ASICs, Smartcard ICs, non-volatile EPROM and
EEPROM memories, special automotive ICs and MPEG-2 decoder ICs.

The Company currently offers more than 3,000 main types of products to more than, including
Alcatel, Bosch, Creative Technology, Ford, Hewlett-Packard, IBM, Motorola, Nokia, Northern
Telecom, Philips, Seagate Technology, Siemens, Sony, Thomson Multimedia and Western
Digital. In 1997, more than 56% of ST's revenue derived from differentiated products, a
combination of dedicated, semi-custom and programmable products designed to suit a specific
customer or a specific application and therefore having a high system content.

ST has 28,000 employees, 9 advanced research and development units, 31 design and application
centers, 17 manufacturing sites and 60 sales offices in 24 countries.



CPSC Presentation
ST/Zlan
May 7, 1998 (9:00am — 12:00 noon)

Objectives:

To introduce a new relationship with chip set manufacture; provide a review and update of Arc
Fault Circuit Interruption technology and present new concepts and features as they relate to the
support and installation of AFCI technology specifically:

IL.

1.

V.

VIL

Introduce ST as manufacture of the chip set.
Provide review and update on AFCI technology.

Present new concepts of features which support the installations and maintenance of
AFCI technology.

Introduction
Introduction Zlan, Ltd. (Power Point Update)
e Overview of Company (Who we are & Who we are not)

Parameters of Circuit Protection

¢ Needs and Limitation,

s Overcoming Limitation.

¢ Audible/Visual Notification of faults.

Auvailable Technology
e Circuit Breaker (Review & Update)
e Information Management (Controller & Feature)

Patents

V1. SGS-THOMSON Microelectronics (ST)
e ST Corporate Overview

e Chip Set Description

e Emulator and Support

Summary Q & A
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“An electronics research and development
firm dedicated to providing a
FIRE SAFE

electrical environment.”

Our Mission

@(

“To resolve electrical fire hazards
associated
with today’s circuit breakers.”

o
ﬁ | The Problem

b

+ There is a fire in the US every 16 seconds.
+ There is a building fire every 49 seconds.

+ There is a home fire every 67 seconds.

(NFPA Journal, Vol. 87 No. 5, Sept - Oct 1993)

Aﬁj
g | NFPA reported 1992 had:

¢ 1,964,500 fires.

+ 4,730 peopie killed in those fires.

+ 21,600 people injured in those fires.
+ $8.3 billion in property damage.

(NFPA Journal, Vol. 87 No. 5, Sept - Oct 1993)

_§,/
Z?Afiv ? Partnership
P 3

+ The 95th Congress stated that government
and industry must work together to resoive
the electrical wiring fire problem.

Copyright © 1995-1998 Zlan, Ltd.




Zlan - Presentation Slides

\Y4
E Failure Modes
in Residential Fires

YA
mT he Root Cause

+ Branch - Circuit Wiring 34% Fires may start when there is
+ Receptacle Outlets/Switches 19% enough energy to start a fire;
+ Cords and Plugs 19% but not,
+ Service equipment 14% enough energy to trip the ...
c o . o
+ Lighting Fixtures and Lamps ;g O/A: Circuit Breaker.
(]
(Fire Journal, Jan - Feb 1990, Page 21)
7 8
YA \/
> ™, ¥ .
$4& | Circuit Breaker Trip Time £% ] Zlan’s Digitally Enhanced
oy Py e .
Circuit Breaker
100 T
\ Key Benefits:
1 t + Same Size and Rating ...
8 ﬁ | \\gﬁ?ﬂﬂn s preacnt day clreult beeskrs
2 1 + Easy to Install
W i Statie o~ {Fuging# 28 Wire, !
AN s = e
‘__““\\_‘ + Enhances Safety up to 10,000 % ...
. b [ Retmns thormal, magnetic & GFCL tethnology o
° o & 100 140 m:;::fumhldlmh
LOAD CURRENT (AMPS) d
9 10
|\ [\,
5% | DE Circuit Breaker 5% | The Load Center Monitor
&) Key Features —
+ Monitors DE Breakers for functionality of AFCI
. plrma;! fl:;:lipphg for m_:irnuu N and actustes alarms for customer sscurity.
electrical problems, yet it will.., 1 .
¢ Avoid false mips for routine power \M 11 LED * Alann has 1etporary reset ?mh 3"‘.‘“"“'
e, molor Art-up, e, umeout 10 encourage attention/repair.
. A ioa 1o analyze problems Gt / + Stores reason for the trip;
occur above or below the breaker fating ‘ + Cutrent overload trip,
. . + High current paraliet arcing.
+ fpﬁmlm‘zzhgmt‘:tznu{tlm . serial + Medi shont cireuit
X - i SOmAARICations « Low curren saries arcing.
" o i et + Grond
+ Motar sart with iow line volmge. Eic.
11 12

Copyright © 1995-1998 Zian, Ltd,




Zlan - Presentation Slides

v |
l‘%’ Load Center Monitor cont'd i

+ Stores pararneters of event in non-volatile memory,
with time stamp:
s Ating level
+ Peaak current.
+ Average current.
¢ Soak {thermal) current
+ Phase angie of current.
¢ Line voltage.
+ Series argng/oise level
« Breaker contacts temperature.

Jr{
e

tax | Load Center Monitor com'd?
A—/ {79

+ Stored parameters are available for favlt analysis by

service technician,

The LCM can download configuration and mode

parameters to individual DE Breakers,

Trouble-shooting mode to report fault signals, in real

time, to repair person via Electrician Test Unit.

+ Communication to offsite tech center for parameter
interpretanion and assistance,

-

'Y

13 14
YA YA
Y& | Load Center Monitor con'as lm} Load Center Monitor conds
s s
+ Alarm indicators are both visual and audible. + Additional communication applications:
+ They may be remote from Load Center via built-in + Receiving shutdown codes from Fire Mamshall
devices and/or wall socket plug-ins. + Provide ication W cenval liers, power
i3 . - management, secwrity and other home monitoring systams.
+ Alarm may be .sou.ndm 23 TSrOus S 0”_’_ WAmIng ¢ Up-toading of data to 2 computer with bulk siomge and
where analysis indicates an unsafe condition exists. additional event snalysis capebilities.
+ Reason for alarm indicated by light coding with
additional detail available via commumication link
15 16
YA M/
lr/ ’ Parameters of Circuit Protection, 1
zan f s Iy kZlan, Lid
+ We have discussed available technology: 1615 W. Brown St.
+ lts Needs and Limitations. Wylie, TX 75098-5363
+ Overcoming Limitations.
+ The Digimlly Ealanced Circuit Breaker.
+ Introduction of the Load Center Monitor, supporting: Phone: 972-442-0558
+ Audible and Visual Notification of Faults. FAX: 972-442-0569
+ M‘ inn and Informaation M Sokua Direct: 800-337-8025
T Faul ¢
+ Test wult analysis. Zian @ com
17 18

Copyright © 1995-1998 Zlan, Lid,
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APPENDIX SECTION

Biographical Data
Brochure — Major Advancement in Electrical Safety (DE-CB)
Brochure - Field Test Monitor

Brochure —~ Load Center Monitor
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Mr. Spencer is founder, General Partner and C.E.O. of ZLAN, LIMITED. a well established research laboratory
dedicated to the development of electrical safety products. In separate business ventures devoted to improving
electrical fire safety in homes, George developed and received his first patent in 1981 for the CRV-2 Wiring
‘Systems Tester, Following the establishment of Zlan, Ltd., George received his second patent in 1990 for the
development of the Circuit Overload Protection that increases circuit breaker performance and safety.

System. Following Texas Instruments, George Joined ADAR Memory Testing Unit as a part of a multi-company
team, including ESI and Motorola, devoted to laser repair of memories. ADAR was purchased by Scientific

Thomson providing memory test and laser redundancy repair. George has over 30 vears of research and
development experience in the electrical and electronics fields.

LEE BLANTON

Lee Blanton is Vice President of Zian, Ltd., a research laboratory dedicated to the design and development of
electrical safety products. Lee is responsible for the administration and technical management of the Laboratory,
the DE (Digitally Enhanced) Circuit Breaker Project and Zlan’s Test and Repair Division. Lee also provides client

Areas of Lee’s expertise include: Analog circuit design (linear, pulse, auto switching time measurement); Digital
circuit design (TTL and ECL); Computer programming ianguages (‘C’, Pascal, Basic, & Assembly); ATE System
design and H/'W design in VLSI, Memory, Linear, and Magnetic Bubble Memory Test Systems. Before joining
Zlan, Lee completed a 26 year career with Texas Instruments where he was recognized as Senior Member
Technical Staff (SMTS) the first year it was established. SMTS is a technical merit classification shared by less
than 7% of the technical community.

KENNETH C. KROGH
Kenneth C. Krogh is serving as Operations Manager of Zlan, Ltd, a research iaboratory dedicated to the design and
development of electrical safety products. Ken’s primary responsibility is the coordination of Zlan’s Circuit Overload

Rotary International.



Ruben Sonnino
Vice President and General Manager
Memory Products Group —~ America

SGS Thomson Microelectronics, Inc.

1310 Electronics Drive M/S 736
Carrollton, Texas 75006

Thomas L. Hopkins
Manager
Power Systems Applications Lab.

SGS Thomson Microelectronics, Inc.

1300 E Woodfield Rd. Suite 410
Schaumburg, IL 60173-5444

Steven Rose
Vice President and General Counsel

SGS Thomson Microelectronics, Inc.

1310 Electronics Drive M/S 2346
Carrollton, Texas 75006

I SGS-THOMSON Microelectronics, Inc. (ST)

Phone: (972) 466-6602
FAX: (972) 466-7602
Email: ruben.sonnino@st.com

Phone: (847) 517-3850
FAX: (847)517-1943
Email: thomas.hopkins@st.com

Phone: (972) 466-6412
FAX: (972) 466-7044

12



KEy BENEFITS

Same Size & Rating as the
present day circuit breaker.
From 15 amp, 20 amp, 30 amp ...

Easy to install ..
Simply snap out the old and snap
in the new Zlan DE Circuit Breaker.

Enhances Safety to 10,000%
Works with old breakers to raise
their safety level up to 10,000%.

Major Advancement
in Electrical Safety

Electronic
Controller . ] LED
- - 34 Indicator
o o Light

-

Zlan's Digitally Enhanced Circuit Breaker®

KEy FEATURES

Works in conjunction with existing
circuit breaker to enhance safety.

Uses Microprocessor Controller for
state of the art technology.

Arc detection to analyze low current
problems in the electrical wiring,

Avoids false trips for routine power
surges, i.e., motor start-ups, etc.

Auto self test plus manual test
capability.

© LED status light for performance
assurance and fault identification.

© Serial Port options:

® Remote monitoring of current and
voltage activity.

® Select performance curve to match
application requirements.

* Remote test and remote trip capability.

Zran Ltp.

"an electronics research and development
firm dedicated to providing a
FIRE SAFE
electrical environment"

* Patent No. 4,849,214
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The Company

Zlan, Ltd. (pronounced Zee'-Lan) is an electronics research
and development laboratory dedicated to providing a
FIRE SAFE electrical living environment. The partnership
was formed in 1990 by Mr. George Spencer and Mr. Karl
Davenport. The formation of the company was the result of
over a decade of researching the problem of electrical fires
in homes and buildings throughout the United States.

Emphasis was first devoted to the assumption that faulty
wiring was the main cause of electrical fires. Thus, Mr.
Spencer devoted his early research to building a tester, the
CRV2, to analyze installed electrical wiring. Since the tester
only detected the problem but did not solve it, the tester was
never extensively marketed. The solution proved to be in
providing a safer circuit breaker that would respond faster to
stop the flow of electrical current when a problem is detected.

Zlan has now developed and patented* this new, safer,
Digitally Enhanced Circuit Breaker.

The Problem

Each year thousands of people die or are seriously injured
and billions of dollars are lost because of electrical fires.

The 1,964,500 fires to which the fire service responded in
1992 caused approximately $8.3 billion in direct property
damage. Fire departments respond to a fire somewhere in
the U.S. every 16 seconds. There is a structure fire every 49
seconds and a residential fire every 67 seconds. The NFPA
(National Fire Protection Association) reports that 4,730
people died and estimates that 21,600 were injured in
residential fires in 1992. Over 20% of these fires are attributed
to electrical causes.

Over time, extremely hazardous conditions develop within
electrical wiring circuits in the home and business. For
example, the inside of walls becomes potentially flammable
and explosive due to the concentration of small dust particles.
Just a few sparks from an electrical arc can set a building in
flames.

The early research by Mr. Spencer revealed that in all the
homes and businesses tested, the wiring was found to be
critically undersized, resulting in a dangerous increase in the

expected circuit breaker trip times. Also, wiring which
measured in a safe zone at the outlet became unsafe when
using an extension cord. The delay time between the
occurance of a short circuit and the tripping of the breaker
may vary from a few tenths of a second to several minutes,
depending upon the available short circuit current. In small
homes the typical short circuit current, measured at the
outlets, varies from 900 Amps down to less than 100 Amps
(without extension cord). While in a larger home it may be
less than 30 Amps, at which level the trip time would-exceed
1 minute! The variance in short circuit current is due to the
type, size, and length of wire installed.

The Solution
Today's electrical fire problem requires a circuit breaker with
a fast response time to detect arcing conditions and thz
intelligence to avoid nuisance (false) tripping.

The technology used in today's circuit breakers, thermal and
magnetic, is most effective for very high current overloads;
10 times the rating of a magnetic breaker, and 15 times the
rating of a thermal breaker. For a 20 Amp thermal breake
the electrical fire protection falls off sharply when a shoi.
produces currents less than 300 Amps. Magnetic breakers
are fast but their trip current has to be raised to avoid nuisance
tripping due to such things as motor start-ups and
incandescent lights.

Zlan's focused its efforts on short circuit currents and arcing
conditions which occur at or below the protection of thermal
and magnetic breakers. Zlan can demonstrate that its
technology will protect a single strand of #26 gauge wire from
melting with a load from 40 Amps to 500 Amps and yet avoid
nuisance tripping with motor startups. Zlan is now working
on a concept which will extend protection to an even smalier
wire gauge.

Digitally Enhanced Technology

Zlan has made the technology of fast response time to detect
arcing conditions and the intelligence to avoid nuisance
tripping available to both new and old homes and businesses.
This was done by using the latest integrated circuit technology
to reduce the size of Digitally Enhanced circuit protection to
a micro-size chip, thereby making it possible to be
incorporated in residential and business circuit breakers.

For further information, contact:

2Zlan, Ltd.
P.O. Box 1865
Wylie, Texas 75098

Telephone (972) 442-0558
FAX (972) 442-0569
Zlan@msn.com

Copyright © 1996 Zian Limited * Patent No. 4,849,214

Zian Ltd. envisions the Digitally Enhanced Circuit Breaker® will be
brought to market through the existing circuit breaker manufacturers
and their distribution system.
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Objective

The Field Test Monitoring Program (FTM) was
developed and administrated during the first six
months of 1996 in order to evaiuate the performance
of Zlan’s new Digitally Enhance (DE) Circuit Breaker.
Several units of Zlan's DE Circuit Breaker were
developed for the FTM Program. See Figure 1. In
addition to assembling the prototype models,
computer monitoring equipment and software were
designed to test and evaluate the validity and
reliability of the many key features of the DE Circuit
Breaker.

FTM Site

Zlan
Laboratory

FIGURE 2

Electronic
Controller *

#4— Indicator

,' LED

: Ww%
g
Optional
Serial Port
FIiGuRre 1

FTM Test Sites

Field test sites were selected that woulid provide typi-
cal residential or professional office building electri-
cal circuits, offering a high fevel of activity and a va-
riety of applications such as garbage disposals,
microwave ovens, treadmills, washing machines,
copy machines, etc. Owners of prospective test sites
were sought that would iend strong credibility and
objectivity to the FTM Program. Insurance execu-
tives, city officials, fire marshals, owners of profes-
sional buildings, etc. were all recruited to participate
in the program.

The DE Breaker was installed in series with the test
sites' existing circuit breaker so that the present level
of circuit overload protection was not diminished.
Once installed, the DE Breaker was connected to an
on site computer for data storage. By way of a mo-
dem connection, data from the selected circuit could
be periodically downloaded throughout the 30 to 60
day field test period. See Figure 2, illustration of the

setup.
* Patent No. 4,840,214



Field Test Monitoring Program

Test Data Parameters

More than a dozen different parameters
were designed to be data logged with
an update rate of 500 milliseconds.
Data were also logged whenever

‘events’ occurred, where an event is -

defined as a parameter shift greater
than a specified threshhold. The raw
data were saved on the hard drives of
both the monitoring computer at the site
location and through periodic modem
transfers to Zlan's Laboratory. The
main parameters were filtered and
displayed in graphical form for analysis.
Figure 3 shows a typical display screen
during live data monitoring for the
following parameters:

30

MHONDAY

19:32:2N  ZILAN DIGITAL BREAKER MONITOR

GRNF 007 , GRF

AMPS 4/Nn1/9A/

AUNK O

e Line Current — The AC line currentin amps RMS.

e Line Voitage — The AC line voltage in volts RMS.

e Series Arcing — The arc level is a number

between 0 and 255.

e Soak Current — The long term running average
of the line current. This parameter has a

time constant of 68 seconds.

FTM Resuits

Test sites were operational for 24 hours a day for a
six to eight week period. Refinements were made
throughout the test period and a representative cross
section of the activity was collected on each circuit.
The data coliected were both continuous and
comprehensive providing a significant population of

data for interpretation.

MINUTES

1.81 MICROWAUE OUEN TRANSIENTS

[T TRT]
B
@
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Conclusions

Analysis of the database shows that:

e Data collected on circuits in older model homes,
where old appliances were in use, produced some
high arcing conditions. This data provided
information enabling improvements in the Arc

Detection Feature.

e The overall database provided useful information
concerning the margin of safety for various
electrical appliances and the program trip curve.

e The data logging features designed into the circuit
breaker proved to be very useful in collecting data

at the various site locations.

e Transfering data to our office via modem was much
more convenient than visiting each site periodically.

In conclusion, the Field Test Monitoring Program
served as a valuable data input, and to validate Zlan's
DE Circuit Breaker's overall design objectives.

For further information, contact:
Zlan, Ltd. Telephone (214) 442-0558

1615 W. Brown St
Wylie, Texas 75098

FAX (214) 442-0569
Zlan@msn.com

Copyright @ 1996 Zlan Limited



DE Breaker Support

Load Center Monitor (LCM)

It is change, continuing change, inevitable change, that is the
dominant factor in society today. No sensible decision can be made
without taking into account not only the world as it is, but the world
as it will be ... Isaac Asimov, author of science fiction (1920-92),
The Encyclopedia of Science Fiction. -

How well this applies to the computer revolution and the race to
apply the newest electronic technology. The computer is an
important tool supporting what has now become the Information
Age. Too much information is thrown away every day, and in many
cases, it is critical information.

Valuable Information That Could Be Lost

The most important exampie would be not informing the customer
that a fault was detected by a circuit breaker, [t couid be an
arcing fault; or, it may mean a problem has been detected within the
AFCI electronics itseif.

When a 'trip’ does occur, what was the reason: a current overload,
high current parallel arcing, medium current short circuit, low current
senes arcing, ground fault, orlowline voltage present when the Air
Conditioner tried to start?

Series arcing at loose terminals on the power transformer, or within
power line splices at the home, is an example of conditions that
affect all breakers on a given service line. Consequently, there isa
need to coordinate information from multiple breakers within the load
center.

The performance of each Digitally Enhanced circuit breaker is checked only by
its intemnally executing program. The resuits need to be independentiy monitored
and the customer alerted to possible faults. An audible alarm will be needed to
alert the home owner that the circuit breaker needs to be repaired.

Finally, it is desirable to store eventhistory data when a total power failure OCCUrs,
yet eliminate the burden of non-volatile memory and time-stamp requirements
from individual DE Breakers. This is similar to the 'black box' on an airplane.




The Load Center Monitor

Communication with multiple DE Circuit Breakers

he LCM continually monitors status of all breakers in

the load center for possible fault detection, and if present,
will actuate both a visual and an audible alarm. Signals will
also be sent to remote alarm devices. A breaker may have
tripped but may not have been noticed by the home owner.

Circuit breaker alarm signals may also be a waming that there
are indications of potential electrical problems, even though
no breaker has tripped.

A Microprocessor with a Real Time Clock and a Non-Volatile
memory will regularly datalog numerous parameters such as:
peak, average, and soak current, arcing level, and line voit-
age for each branch circuit. Whenever a change in operat-
ing level occurs, an 'event' will be recorded, along with its
time stamp, into the LCM's most recent event history file.

Analyze patterns of system activity that are common to sev-
eral breakers to detect upstream arcing problems or near-
brownout voltage conditions. Large motors used in air condi-
tioners (A/C), shop air compressors, and pool pumps gener-
aily have great difficulty starting with low line voltage, result-
ing in dangerous operating conditions for the motor. Shouid
a breaker repetatively trip under these conditions, the cus-
tomer should be informed that replacing their A/C unit may
not be the solution to the problem.

A temporary shutoff push-button is provided on the LCM to
disable both the visuai and audible alarms. The Load Center
Monitor will maintain information about all faults for use by
the repair technician. However, if a repair person does not

access the LCM within 48 hours, another alarm/alert will be ~

sounded followed by only a 24 hour grace period, then 12
hours, etc.

Support data communications with the Electrician Test Unit,
including DE Breaker ID and circuit path/location information
for trouble shooting branch circuits.

The LCM can download configuration/mode parameters to
individual DE Breakers. When trouble-shooting wiring/appli-
ance faults, the repair person can temporarily place a
DE Breaker in the thermal-only mode where electronically de-
tected faults are reported but not acted upon. In this Test
mode, the technician can now use test equipment designed
to aid in tracing faults and their iocation. The repair person
also could place a selected branch DE Breaker into the learn
mode when it is necessary to support future new and unusal
loads.

Upload log data to another data collection system with buik
storage and analysis capability. Perform first level data gath-
ering and compression for use by Smart Home controllers.
Communicate load leveis for use in power management ap-
plications. Also interface security and alarm systems to re-
port faults while away from home.

Receive encrypted shutdown code from Fire Marshal to com-

mand all DE Breakers to trip.

The LCM is designed as a form fit into a standard circuit
breaker case and is powered from the ac bus.

For further information, contact:

Zlan, Lid. Telephone (972) 442-0558
1615 W. Brown St. FAX (972) 442-0569
Wylie, Texas 75098 zlan@msn.com

Please visit our web site at: www.zlan.com

Copyright ®1998 Jan Limited ® m
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Major Advancement
in Electrical Safety

Ky BENEFITS

v" Same Size & Rating as the

present day circuit breaker. Electronic
From 15 amp, 20 amp, 30 amp ... Controller * E) B LED
\ P B g4 Indicator
v" Easy to Install ... \ : ‘§ 5. Light
Simply snap out the old and snap
in the new Zlan DE Circuit Breaker.
¥" Enhances Safety to 10,000% _
Works with old breakers to raise 2= gpt.m"a‘
- i Serial Port

their safety level up to 10,000%.
Zlan's Digitally Enhanced Circuit Breaker®

KEy FEATURES
B Works jn conjunction with existing © LED status light for performance
circuit breaker to enhance safety. assurance and fault identification,
Q Uses Microprocessor Controller for @ Serial Port options:

state of the art technology.
®  Remote monitoring of current and

€ Arc detection to analyze low current voltage activity.

problems in the electrical wiring. B Select performance curve to match
application requirements.

€ Avoids false trips for routine power _ .

surges, i.e., motor start-ups, etc. ® Remote test and remote trip capability.
€ Auto self test plus manual test Zran L1p.

capability. ‘ "an electronics research and development

firm dedicated to providing a
FIRE SAFE

electrical environment"

* Patent No. 4,949,214



The Company

Zlan, Lid. (prongunced Zee'-Lan) is an electronics research
and development laboratory dedicated to providing a
FIRE SAFE electrical living environment, The partnership
was formed in 1990 by Mr. George Spencer and Mr. Karl
Davenport. The formation of the company was the result of
over a decade of researching the problem of electrical fires
in homes and buildings throughout the United States.

Emphasis was first devoted to the assumption that faulty
wiring was the main cause of electrical fires. Thus, Mr.
Spencer devoted his early research to buiiding a tester, the
CRV2, to analyze installed electrical wiring. Since the tester
only detected the problem but did not soive it, the testerwas
never extensively marketed, The solution proved to be in
providing a safer circuit breaker that would respond fasterto
stop the flow of electrical current when a problem is detected.

Zlan has now developed and patented* this new, safer,
Digitally Enhanced Circuit Breaker.

The Problem

-~ year thousands of pecple die or are seriousty injured
and billions of dollars are lost because of electrical fires.

The 1,964,500 fires to which the fire service responded in
1992 caused®approximately $8.3 billion in direct property
damage. Fire departments respond to a fire somewhere in
the U.S. every 16 seconds. There is a structure fire every 49
seconds and a residentiai fire every 67 seconds, The NFPA
{National Fire Protection Association) reports that 4,730
people died and estimates that 21,600 were injured in
residential fires in 1982. Qver 20% of these fires are attributed
to electrical causes.

Over time, extremely hazardous conditions develop within
electrical wiring circuits in the home and business. For
example, the inside of walls becames potentiaily flammable
and explosive due t6 the concentration of small dust particies,
Just a few sparks from an electrical arc can set a building in
flames.

The early research by Mr. Spencer revealed that in ali the
homes and businesses tested, the wiring was found to be
critically undersized, resulting in a dangerous increase in the

expected circuit breaker trip times. Also, wiring which
measured in a safe zone at the outlet became unsafe when
using an extension cord. The delay time between the
occurance of a short circuit and the tripping of the breaker
may vary from a few tenths of a second to several minutes,
depending upon the available short circuit current. In small
homes the typical short circuit current, measured at the
outlets, varies from 900 Amps down to less than 100 Amps
(without extension cord). While in a larger home it may be
less than 30 Amps, at which level the trip time would exceed
1 minutel The variance in short circuit current is due to the
type, size, and length of wire installed.

The Solution
Today's electrical fire problem requires a circuit breaker with
a fast response time to detect arcing conditions and ths
intelligence to avoid nuisance (faise) tripping.

The technology used in today's ¢ircuit breakers, thermal and
magnetic, is most effective for very high current ovedoads;
10 times the rating of a magnetic breaker, and 15 times the
rating of a thermat breaker. For a 20 Amp thermal breaker,
the electrical fire protection falls off sharply when a short
produces currents less than 300 Amps. Magnetic breakers
are fast but their trip current has to be raised to avoid nuisance
tripping due to such things as motor start-ups and
incandescent lights.

Zlan's focused its efforts on short circuit currents and arcing
conditions which occur at or below the protection of thermal
and magnetic breakers. Zlan can demonstrate that its
technology will protect a single strand of #26 gauge wire from
melting with a load from 40 Ampsto 500 Amps and yet avoid
nuisance tripping with motor startups. Zlan is now working
on a concept which will extend protection to an even smaller
wire gauge,

Digitally Enhanced Technology

Zlan has made the technology of fast response time to detect
arcing conditions and the intelligence to avoid nuisance
tripping avaitable to both new and oid homes and businesses.
This was done by using the latest integrated ¢ircuit technology
to reduce the size of Digitally Enhanced circuit protection to
a micro-size chip, thereby making it possible to be
incorporated in residential and business circuit breakers.

For further information, contact:

Zan, Ltd.
P.O. Box 1865
Whylie, Texas 75098

Telephone (972) 442-0558
FAX (872) 442-0569
Zlan@msn.com

Copyright © 1996 Ztan Limitad * Paiant No. 4,949,214

Zlan Ltd. envisions the Digitally Enhanced Circuit Breaker® will be
brought to market through the existing circuit breaker manufacturers
and their distribution system.

N -
——



Objective

The Field Test Monitoring Program (FTM) was
developed and administrated during the first six
months of 1996 in order to evaluate the performance
of Zian’s new Digitally Enhance (DE) Circuit Breaker.
Several units of Zlan's DE Circuit Breaker were
developed for the FTM Program. See Figure 1. In
addition to assembling the prototype models,
computer monitoring equipment and software were
designed to test and evaluate the validity and
reliability of the many key features of the DE Circuit
Breaker.

Zlan
Laboratory

FiGure 2

Electronic
Controller *

Optional
Seriai Port

FTM Test Sites

Field test sites were selected that would provide typi-
cal residentiai or professicnal office building electri-
cal circuits, offering a high level of activity and a va-
riety of applications such as garbage disposals,
microwave ovens, treadmills, washing machines,
copy machines, etc. Owners of prospective test sites
were sought that would lend strong credibility and
objectivity to the FTM Program. Insurance execu-
tives, city officials, fire marshals, owners of profes-
sional buildings, etc. were all recruited to participate
in the program.

The DE Breaker was installed in series with the test
sites' existing circuit breaker so thatthe present level
of circuit overload protection was not diminished.
Once installed, the DE Breaker was connected to an
on site computer for data storage. By way of a mo-
dem connection, data from the selected circuit could
be pericdically downloaded throughout the 30 to 60
day field test period. See Figure 2, illustration of the

setup.
* Batent Mo. 4.948,214



’
Field Test Monitoring Program

Test Data Parameters L i v
: CURSOR | | ‘

More than a dozen different parameters PP N r_ ........ 1 .............. r .............. , .............. 130

were designed to be data logged with i ! 5 :

an update rate of 500 milliseconds. - : P tciei oY I

Data were also logged whenever
‘events' occurred, where an event is
defined as a parameter shift greater
than a specified threshhold. The raw
data were saved on the hard drives of
both the monitoring computer at the site
location and through periodic modem
transfers to Zlan's Laboratory. The
main parameters were filtered and

displayed in graphical form for analysis.
Figure 3 shows a typical display screen
during live data monitoring for the
following parameters:

. I_AMS
1 SOAK
UOLT AGE

4 UN O

Uine Current — The AC line currentin amps RMS.

wine Voltage — The AC line voltage in volts RMS.

Series Arcing — The arc level is a number
between 0 and 255.

.

Soak Current — The long term running average
of the line current. This parameter has a
time constant of 68 seconds.

FTM Results

Test sites were operational for 24 hours a day fora
six to eight week period. Refinements were made
throughout the test period and a representative cross
section of the activity was collected on each circuit.
The data collected were both continuous and
comprehensive providing a significant population of
data for interpretation.
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Conclusions
Analysis of the database shows that

e Data collected on circuits in older model homes,
where old appliances were in use, produced some
high arcing conditions. This data provided
information enabling improvements in the Arc
Detection Feature.

e The overall database provided useful information
concerning the margin of safety for various
electrical appliances and the program trip curve.

e The data logging features designed into the circuit
breaker proved to be very useful in collecting data
at the various site locations.

» Transfering data to our office via modem was much
more convenient than visiting each site pericdically.

In conclusion, the Field Test Monitoring Program
served as a valuable data input, and to validate Zlan's
DE Circuit Breaker's overall design objectives.

For further information, contact;:

Zlan, Ltd. Telephone (214) 442-0558
1615 W. Brown St FAX (214) 442-0569
Wylle, Texas 75098 Zlan@msn.com

Copyright © 1998 Zlan Limited



from individual DE Breakers. This is simiiar to the ‘black box' on an aiplane.

DE Breaker Support

Load Center Monitor (LCM)

t is change, continuing change, inevitable change, that is the

dominant factor in society today. No sensible decision can be made
without taking into account not cnly the world as it is, but the world
as it will be ... Isaac Asimov, author of science fiction (1920-92),
The Encyclopedia of Science Fiction.

How well this applies to the computer revoluticn and the race to
apply the newest electronic technology. The computer is an
important tool supporting what has now become the Information
Age. Too much information is thrown away every day, and in many
cases, it is critical information.

Valuable Information That Could Be Lost

he most important example would be not informing the customer

that a fauit was detected by a circuit breaker. It could be an
arcing fault; or, it may mean a problem has been detected within the
AFCI electronics itself.

When a 'trip' does occur, what was the reason: a current overload,
high current parallel arcing, mediurm current short circuit, low current
series arcing, ground fault, or low line voltage present when the Air
Conditioper tried ta start?

Series arcing at locse terminais on the power transformer, or within
power line splices at the home, is an example of conditions that
affect all breakers on a given service line. Cansequently, there is a
need to coordinate information from multiple breakers within the load
center.

The performance of each Digitally Enhanced circuit breaker is checked only by
its intemaily executing program. The results need to be independently monitored
and the customer alerted to possibie fauits. An audible alarm will be needed to
alert the home owner that the circuit breaker needs to be repaired.

Finally, it is desirabie to store event/history data when a total power failure occurs,
yet eliminate the burden of non-volatile rmemory and time-stamp requirements




The L'oad Center Monitor

Communication with multiple DE Circuit Breakers

he LCM cantinuaily manitors status of all breakers in

the load center for possible fault detection, and if present,
will actuate both a visual and an audible alarm. Signals will
also be sent to remote alarm devices. A breaker may have
tripped but may not have been noticed by the home cwner.

Circuit breaker alarm signais may also be a waming that there
are indications of potential electrical probiems, even though
no breaker has tripped.

A Micropracessar with a Real Tirme Clack and a Non-Volatile
memory will regularly datalog numerous parameters such as:
peak, average, and soak current, arcing level, and line voit-
age for each branch circuit. Whenever a change in operat-
ing level oceurs, an 'event’ will be recorded, along with its
time stamp, into the LCM's most recent event history file.

Analyze patterns of system activity that are common to sev-
eral breakers to detect upstream arcing problems or near-
brownout voitage conditions. Large motors used in air condi-
tioners (A/C), shop air compressors, and pool pumgps gener-
ally have great difficulty starting with low line voltage, resuit-
ing in dangerous operating conditions for the motor. Should

reaker repetatively trip under these canditions, the cus-

ner should be informed that replacing their A/C unit may
not be the soiution to the problem.

A temporary shutoff push-button is provided on the LCM to
disable bothy the visual and audible alarms. The Load Center
Menitor will maintain information about all faults for use by
the repair technictan. However, if a repair person does not

access the LCM within 48 hours, another atarm/alert will be
sounded followed by only a 24 hour grace period, then 12
hours, ete.

Support data communications with the Electrician Test Unit,
including DE Breaker ID and circuit pathfocation information
for trouble shooting branch circuits.

The LCM can download configuration/made parameters to
individual DE Breakers. When trouble-shooting wiring/appli-
ance fauits, the repair person can temporarily place a
DE Breaker in the thermal-only mode where electronically de-
tected faults are reported but not acted upon. In this Test
mode, the technician can now use test equipment designed
to aid in tracing faults and their location. The repair person
also could place a selected branch DE Breaker inio the leam
mode when it is necessary to support future new and unusal
loads.

Upload log data to ancther data collection system with butk
storage and analysis capability. Perform first level data gath-
ering and compression for use by Smart Home controilers.
Comrmunicate load levels for use in power management ap-
plications. Also interface security and alarm systems to re-
port faults while away from home.

Receive encrypted shutdown cade from Fire Marshal to com-
mand ali DE Breakers to trip.

The LCM is designed as a farm fit into a standard circuit
breaker case and is powered from the ac bus.

For further information, contact:

Zlan, Ltd. Telephane {372) 442-0558
1615 W. Brown St FAX (972) 442-0568
Whylie, Texas 75098 zlan@msn.com

Pleasae visit our web sita at: www.zlan.com
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