History of the Electric Kilowatt Hour Meter RF Implant Module
Used for Walk-by, Drive-by and Pole-Top Collection AMR

In 1988 Mr. Tom Tamarkin and Mr. Gene Starkey conceived of an electronic
circuit module to be mounted inside an electric utility single phase Kilowatt Hour
meter which would transmit the accumulated KWH readings to a portable
receiver within a few thousand feet. The device worked by counting the revolutions
of the meter’s Eddy current disk using an infarred light emitting diode and
phototransistor. The electronically processed signals representing revolutions
were stored in the memory of an on-board microprocessor and compared to a
real time clock. Arithmetically this was converted to current Kilowatt usage and
accumulated KWH. This KW and KWH information was then transmitted using
a 902-928 MHz semi-spread spectrum modulation technique developed by a
wireless security company. Using technology supplied by a leading innovator in
the field of wireless home security prototypes were built and successfully tested.

In 1990, Mr. Tamarkin formed the Tamar Corporation in Richardson, Texas
and in the summer of 1990 the company successfully tested a mid-sized
preproduction run of fifty implants. Over the course of the next eighteen months
Tamar Corporation developed receiving software for hand held data terminals
used in utility routes and the Tamar 2000 in-home display device. Tamar
contracted with the original developer of the wireless security equipment to
manufacture sufficient quantities of the implant boards for trade show exhibits
and field trials.

On June 17,1992 Tamar Corporation introduced the first Electric, Gas and Water
meter AMR product line using the 902-928 MHz RF wireless approach at the
NMRC (National Meter Readers Conference) in Atlanta, Georgia where Mr.
Tamarkin also presented the key note presentation on the Future of AMR. Tamar
Corporation was the only exhibitor at the 1992 NMRC and the 1992 AMRA
(Automatic Meter Reading Association) show in Los Angeles, California to
demonstrate this type of working wireless AMR technology for electric, gas and
water meters.

In August 1992, Tamar Corporation successfully installed the first utility company
pilot project with the City of Garland Municipal Electric Company in Garland,
Texas.

Several years later various companies came out with copies of the Tamar implant
modules and integrated the receivers in proprietary hand held data terminals
and mobile PC based receivers.

Today all the major U. S. manufacturers of electro-mechanical Kilowatt Hour
meters offer their meters with an optional RF implant module based on the initial
design of Messieurs Tamarkin and Starkey and supported by such major meter
reading EMR companies as Itron in Spokane, Washington.




Tamar Corporation introduced
prototypes of its 902-928 MHz, RF
KWH meter implants at the 1992
Rural Electric Expo in Anaheim,
California.

Tom Tamarkin (center left) is
flanked by Tamar’s engineering
team.

Tamar Corporation had the largest
single exhibit at the 13th annual NMRC
(National Meter Reader’s Conference)
held in Atlanta, Georgia June 17, 18 and
19, 1992. The company displayed fully
working electric, gas, and water meter
902-928 MHz RF devices. Tamar
fortold the future of meter reading and
AMR by intoducting “walk by/drive by
AMR?” three years before other vendors
such as Itron and Cell Net.




One section of Tamar’s booth displayed
20 electric meters, 3 gas meters and 3 water
meters. Note that the exhibits were fully
functional with the gas meters connected to
an air pump and the water meters connected
to a water tank and pump system. The
electric meters were connected in series to a
200 amp, 1 volt “phantom load.”

Tamar’s staff was seen walking the hall
floors with hand held data terminals and 902-
928 MHz receivers collecting live data.
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Tamar Corporation offered its SAMREIM (Software for Automatic Meter Reading
Economic Impact Modeling) and “The Complete Handbook of AMR™ at its smaller booth at

the 1992 NMRC (National Meter Readers Conference).

At the left of the exhibit are two electric KWH meters outfitted with the Tamar implant
and a PC at the right of the exhibit displays meter readouts.

Emily Tamarkin manned the both and referred attendees to Tamar Corporation’s much
larger exhibit at the NMRC.



Municipal Utilities

City of Garland becomes
TAMAR's first Beta Site.

The City of Garland has formally agreed to become the first
beta site location for TAMAR Corporation’s integrated
Automatic Meter Reading / Route Management system.
TAMAR will provide and implant Rf modules into 25 of the
City of Garland's electric meters at the Towngate Townhomes
in Garland, Texas.

['his test site was chosen because of the number of inaccessible
meters due to the building structure of the townhomes. This
condition has served as a continual irritation to consumers as
well as carried the associated burdens of high meter reading
costs for the utility

The implanted Rf modules will transmit the individual electric
meter information to a Hand-Held Data Terminal used by a
meter reader. TAMAR Corporation will also supply compatible
hand-held units which will interface easily with the City of
Larland’s current meter reading system.

The installation of the implanted meters will take place the
end of June, 1992 with the Beta test continuing for a six
maonth period.

Rural Electric Cooperatives

Erath Electric Cooperative
participates in product
interest survey.

Erath Electric Cooperative of Stephenville, Texas will be
participating in a mail-out home security survey to its members,

TAMAR's marketing department provided General Manager,
Zieb Deck, with 14,000 four-color informational brochure/
questionnaires for distribution. The survey will be used to
determine interest in an introductory security program for
Erath's cooperative members.

The survey will be included in the cooperative’s July
statement with the opportunity for members to respond by
sending in a tear-away response card with their remittance or
calling TAMAR's toll free number.

Prigfid Line - Spemorer 992

Mr. Garren! My of the City of Garlaind recefoes
25 elevtrc meters unth TAMAR Bf module implants
frimi Ergimeer, Bay Sadlen

TAMAR Beta Test Goals are to:

* Demonstrate meter reading
accuracy and system functionality

* Compare the TAMAR Hand-Held
Data Terminal system vs. presently
used system

* Prove ease of use for meter readers

* Review billing structure

= Reduce customer inconvenience
and complaints

* Provide cost savings for
meter reading

Howne seciily SirrTey o e receroed By Erath COMTL-
toe memibers i fuli
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SAMREIM=

MNow available from Tamar Corporation

Software for Autematic Meter Reading

Economic Impact Modeling

SAMREIM® PC software program provides utilities with a low cosl
tool to accurately and independently determine viable AMR system
cost parameters and oplimal svstem  configuration based on the
utility's specific structure and needs. Implementation strategies for
maximum cost effectiveness and greatest rate of return on invested

capital are also suggested.

SAMREIM® allows the utility to caloulate acceptable AMR system
costs, including installation, training, operations, and maintenance
expensesasi function of selected return on investment (ROT) berms and
infermal rate of return (IRR) percentages on invested capilal. This data
iscritical and indispensable in analyzing and auditing vendor proposals
and RFQ responses. Budgets may be proved-up quickly and efficiently
for internal use as well as that of regulatory agencies,

SAMREIM® accomplishes these objectives by accurately determining
present meter reading costs toa high level of detail and then caleulating
the per meter break-even price point for AME system implementation.
These caleulations may be resolved to the system-wide average, re-

gional, or individual route level.

Erafir | fie - Wi der 16603

Tamar Corporation Acquires Omnidata Company

lamar Corporation recently announced its acquisition of the
Umnidata Corporation. Omnidata, located in Richardson, Texas was
formed in 1989 by Gene R Starkey and Tom D, Tamarkin. In December,
19849, Omnidata published its first edition of “The Complete Handbook
of AMR". Since the handbook's publication, it has become the utilities
maost quoted and most read reference document in the field of Automatic
Moter Reading, Omnidata’s customer list for the handbook starts with
ATé& T, ends with Westinghouse, and includes such companiesas General
Electric, Motorola, Panasonic, Ameritech, Schumberger, Osaki and over
100 wtility companies world-wide.

In Aogust of 1990, Omnidata contracted with the Amcritech
Company, the Regional Bell Operating Company in the Midwest, to
develop a computer aided software engineering and economic
modeling softwane package to be distributed throughout Ameritech’s
seven state termitory.  In January of 1991, Omnidata introduced its
SAMREIM®  software package to the utility industey. SAMREIM, or
Software for Automatic Meter Reading Economic Impact Modeling, is
currently being used by dozens of the country’s largest investor-owned
utilities, as well as, Rural Electric Cooperatives, municipalities, cithes
and gag ubilities.

Tamar Corporation plans to continue to market the Omnidata
products to the utility mdustry world-wide. Tamar also plans to use the
SAMREIM software package as a key component in its sales and
marketing program, SAMREIM allows the utility 1o do a complete cost
analvsis, pavback determination and system design based on the
specific needs of that ufility, Given SAMREIM's recognized status as
the premier economic modeling tool and its third party vendor origin,
great creditability will be given to Tamar's sales presentations to utilities

'I‘.1g|¢|‘1

based on the computer generated analysis
made with SAMREIM. Tamar plans to olfer a
mew release of SAMREIM which will allow the
utility teanalyze the economics associated with
a utilities entry into the security products and
services market, This release is scheduled for
March 1992,

Inthis transaction, Tamar Corporation also
acquired the intellectual property rights held
by Omnidata to technology coneeived of and
developed by Starkey and Tamarkin including
the utility power meter encoder module,
Additionally, Tamar acquired all company
assets in the form of equipment. fumiture,
fixtures and computer software.

& Geane anrh].-
prrctintl wiefhor of
" Comiplicte
Haruthoak of AMR®

Profit Lo - Wiker 1942



A New World of
Meter Re t_e-nnt_ ,,aflutumk
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With the

« TAMAR Corporation provides integrated meter reading and

orow 1 ng _ hilling systems for gas, water, and electric ufility services.
e -
demands * We offer o wide range of options from automatic

meter reading to off-site, remote, hand-held
route management.

of meter
reading and
account manwement
in the utility lI‘ldL]hlI}“.
new, accurate, and
cost-effective solutions are
essential to save you money
and keep pace with the
expectations and needs of
your customers.

= Any single phase electric meter can be
converted to monitor and apply Time-of-Use
and/or Peak Power Demand rates.

« We can provide integrated
security and encrgy
management sysiems,



TAMAR TAMAR INTEGRATED PRODUCTS

TAMAR Integrated Systems

Includes:

* Automatic Meter Reading
» Security and Alarm Services
* Energy Management
= (Mf-Site Remote Meter Reading
using a4 Hand-Held Data Transmitter system
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“Providing more than just electricity, gas, or
water to each customer.”

Benefits of TAMAR Integrated Products

Security

e Generates additional strong
re-pceurring revenues for utililies

e Easy and guick installation

o ["rolection from break-ins,
fire, or medical
emergencies

= 'rolection for other special
emergencies

e Selectable level of
desired security

¢ Selectable supervision

e Tamper-proof pratection

* Long-range coverage

Energy Management

o Monitor long and short-term
energy usage

= View billing history

* Estabiish an energy budget

Automatic Meter Reading

* Accelerates cash flow

» Rﬂ'd UCes {.’?].'FUTEJI]IH_!_.: ﬂ:‘.‘XP{-?l'L‘QL‘H
required to read meters

» Ciives better service to
}-'{'I Lram (-;-mhe.ars

e Reduce inaccuracy of
improperly read meters

= Yirtually eliminate
thett of service

Off-Site Meter Reading

¢ Todays most cost-effective
solution

» Greater distance for
accurate readings

e Time Savings/Cosl Savings

o Retrofit for current Hand-Held
Data Terminal (HHDT)
Meter Reading Systems

FAMAR Corporation » 1710 Firman Drove, Suite 300 « Richardson, Texas 75081
Pheme (2143 2341800 = Fax (2147234-1880 ¢ Toll Free Munmber 1-800-257-1801

TAMAR
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thit nger by entera budget and monitor the progress
af their budgel, The information used by the
energy managemen! control panel 12 bi-directional
and allows the atility to download the Tatest rate

structure information,

Your utility nvay also use this informalion to
sel up variabie rate stroctures based on peak
power demand and/or time-of-use schedules.
As much as 20M may e reduced from a bill svith
good judgment and persistent budgeting by the
consumer, | he consale offers consumers and the
utiliy theadvantage of foture cost sgvings now!

Additional Benefits Include:

= Set up and monitor
an energy budget

= View up-to-the=minute
usagein Kwh, dollars
and cents per day,
and real-lime

consumplion (burn rate)

. REV{E‘H_" 12 manth
billing history

* Maonilor long and
short-term usage

= [he utility may set up

variable rale struclures or

residential accounis.

= In cases where gas
and/or water meters are
monitored, the energy
management control
panel will also display
accumulated us age of

these services as well,

Together we will

“Build into the Future.”

Betier
Sépvice 1o
Customers

Te introduce prd utilize: e products-and fuiby
realize the greatost amoume af TE=OCOUITING revenue,
TIPS has an integrated sales, markeling, training.
and service strategy. As vour marketing partner —
weare fully prepared (o offer;

* "roduct Demonstration Kit

* Resident Marketing Video

* Training Videos

* Group Presentations

» Telemarketing Services

+ System Instructions

* Warning Decals and
Property Signs

* Marketing Brochures

* Press Release ancd
Advertising Assistance

Conlact us at {214) 234-1800 now, and el TIPS
provide the building blocks for a strong
foundation between atilities, their customers,
and TAMAR Corporation.

What we can
build from
'FIFS. .

CUSTOMER

Added Value
UTILITY & Benefits

Battey

Service

TAMAR

En
Management

COST ?um}g‘l
SAVINGS SERYARSS

Innivative
Enginecring




TAMAR Integrated
Products Automatic Meter Reading

We have developed an Automatic Meter

Introfucine the TAMAR Reading system which ancludes a meter encader
(= T -
Integrated Product line thal “reads” the electric, gas, or watier meter, and

sends the data toa receiver where it is processed
Includes Svstems: and.sent to the utility using a bi-directional

: teleplusu interface, or o a “storeand-forward
= Aulomatic Meter Reading repeater and processor module, This module re-

N broadeasts processed signals which are received
» Off-5ite Remote Meler Reading by o portable receiver used with a hand-held data

» Encrigy Management lerminal and for th_c energy management control

panel. Thesystem is wireless, casy toansiall and
o Seeurity and Alarm Services allows grealer Iransmission range for receiving the
- meter information. Gas and water meter modules
are battery powered.

Benefits to the olility aee:

* Aceelerates cash flow  + Vittually ¢liminates
* Reduces operating improperly read meters
expense * Reduces inaccuracy of
theft of service

TAMAR Integrated Secuilty Sensora

Products Diagram A A A A Comital Prsa

Sacurity
Monttaring
Cofnpany

Elecirie
Melezr
Encodor

i Endray Manigemeat
‘Canlrel Pariel

Moty -
Enestar
- ! Haiwd-hiedd
B y F‘ B Deaka Toyminm
[HHOT)

Energy Managemsnt
Cantiel Parel




Adone, AMRE may not be cost-effective 1o install
on a mass development basis. Howsver, with
thie integration of ANK and e security system,
It guickly becomes affordable by generaling a
morithly revenue squree while offering an excellenl
service o utility consumers. Also, AME may be
casbelfuclive when selectively used to solve the
“inaccessible meler” problem,  Additionally, the
TAMAR svstom may be shared by bwo or more
ubility services, thus, reduding the costs to each
eivicual wtility,

Security System

A residential burglary occars every 1)) seeonds in
this country. Mrotection feom break-ins, five, or
mgdical emergencies is something all people need.
Anintegral part of everyday life is the requirement
for “peace of mind.” It isessential that vour
customer’s honies and families be safe and secure.

Now, your utility may offer the latest in wireless
security systems, 23-hour monitoring, . . and
install AMR at the residence at the same time.

The TANMAR 2020 securily systonrincludeos o
contrul comsole, keypads, motion detectan sensors,
smoke detectors, transmitters for door/ window
contacts, alass break devices, panic buttons, and a
remole tramsmitter. The receiving component used
i AME 15 the same receiving unttwithin the
security svaterm, Fhissaves on installation costs
and privvides a shortterm Return on nvestment.

Security muoch like the utility industry isa
manitored business that s maintained 365
days-a-year, 24 hours-n-day. Billing eccurs en

n moenthly bagis for osage and service. Secority

has a proven investment track record and generates
& cash revenuie stream which mav be used (o
purchase additional AMR stand alono systems.
Benefits include:

= “Peace of mind” lo your customers
* A new re-occulTing revenue source
* New service to your customers

Off-Site Remote
Meter Reading System

If your wiility is using or intends to uso a hand-held

data terminal meter reading svstem, TAMAR

offersa solution to further automate vour route
management system. We affer a tew and unique
concept ol off-site remaote, technology.

Accurately and swiftly from distances of up to
13000 feet, the off-site remote, HHIT systemn gives
access o hard-to-read mieters. This is a ime and
labor saver, The Off-Site Remote Meter Reading
system can beused in route management retrofit
applications as well. The beneflls of this TAMAR
System are:

* Accurate readings over
grealer dislances

+ Time and labor cost savings

* Inaccessible meler solution

Energy Management System

Creating svstems thal offdr solutions are all a part
if TTHS, and wise ereTgY usige by your customers
is an area that positively affects the futare of

all utilities.

The ime has arrived where consumers are
interested 10 taking anactive ralesin budgeting
thdr energy usage along with their checkbooke
The TAMAR AME: system using the energy
management contrel pancl is an excellenl avenue
to provide castomers a tool to continually menitor
thelr usage;

e energy management control panel is 3
courttertop or wall mounted unit whach displiys
uprto-the-minute electricitv usage in Kwh, and
borth aectimulated and veal-time dollars. TEwdll
wiveea 12 month billing history to better estimate
o long and shorl-term Buodeel strategy, arid allow




b user toendier a budaet and moesitor the PTORITSS

af thebr budpet. The informiation used by the
erergy management comtrod F'uu'ﬂ'l it b= revgponal
annd allowys the utility b dosndoad the laless rate
structune information,

Your utility may also ase this information b
sib up vartable rafe stmctwres based on peak
power demand andfor time-of-use schedules,
A mmuch as 25 may be reduced fromea bl with
good judgment and perdiztent bBudgetiog by thed
consumer, The consele offers consumers and thi
utitity the sdvantage of wiame cost savings noaw!
Audditional beneiits nclude

= Sob up and mandbor
an energy budget

* View gp-to-the-minabe
usage in Kwh, dollas
and cents per day,
ard real-fimie
mn;umlﬂ{nm Lbnirn maie)

= [Leview 12 month
billing history

= Monitor Long ancd
shorl-lem usage

® The ubility may sel up
variable rate stractures or
rissidential accounts,

* In cases where gas
andior water melers are
manibored, the energy
managenenl conlinl
panmel will alsa display
aceamulatied usage of
these services as well.

T anteoahsee and vhbiee the prodweks and Fully
realive thie preatist amaaml of re-ocourring sesenne,
1115 s am intesrrated sales, murkaeting, trafnkng
angd pervice strabegy. As your macketing parteser
wie aie [lly prepased o offier

* Product Demonstration kit

# Resident Marketing Video

& Training Videos

» Corou P Fresentalinns

* Telemarkeling Services

" 5:.'|.Ii.-'m Ingtructions

o Warning Decals and
Property Signs

* Marketing Broehirey

¥ ['rgss Release and
Addvertising Assistance

Comibact s al {2140 2341500 now, and let TS
provide the building bloecks fora siromg
trundation between uiilities, their customers,

angl TAMAR Corporation,

What we can
build from
TIPS. ..

CUSTOMER

Nl ded Valee
& feneiis

UTILITY
fethor

SEvice

Beiter

TAMAR

Seemyloe o -
Custirneris Lnengy

hlaragmenl
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Inginarrny

Together we will
“Build into the Future.”



“Providing more than just electricity, gas, or
water to each customer.”

Benefits of TAMAR Integrated Products

Security

e Generates additional strong
re-pceurring revenues for utililies

e Easy and guick installation

o ["rolection from break-ins,
fire, or medical
emergencies

= 'rolection for other special
emergencies

e Selectable level of
desired security

¢ Selectable supervision

e Tamper-proof pratection

* Long-range coverage

Energy Management

o Monitor long and short-term
energy usage

= View billing history

* Estabiish an energy budget

Automatic Meter Reading

* Accelerates cash flow

» Rﬂ'd UCes {.’?].'FUTEJI]IH_!_.: ﬂ:‘.‘XP{-?l'L‘QL‘H
required to read meters

» Ciives better service to
}-'{'I Lram (-;-mhe.ars

e Reduce inaccuracy of
improperly read meters

= Yirtually eliminate
thett of service

Off-Site Meter Reading

¢ Todays most cost-effective
solution

» Greater distance for
accurate readings

e Time Savings/Cosl Savings

o Retrofit for current Hand-Held
Data Terminal (HHDT)
Meter Reading Systems

FAMAR Corporation » 1710 Firman Drove, Suite 300 « Richardson, Texas 75081
Pheme (2143 2341800 = Fax (2147234-1880 ¢ Toll Free Munmber 1-800-257-1801

TAMAR
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Automatic Meter
Reading (AMR)
System - Electric

Utility companies providing electricity
lo theircustomers have a need for a low-
cost method of aulomatically receiving
accurate, timely meter information.

The TAMAR 2000 product line is

the state-of-the-art lechnological
advancemenl in Automabic Meter
Reading (AMR) that addresses these
requirements.

TMSZHE - METER ENCODER and
TRANSMITTER

TAMAR has developed a unique, proprietary
technologioal approach which Incovporates
micro-electronics and radio freguency
iransmiission at the 9200 MHe frequency
range. Althongh te friguency and power
level of ransmission alloly: for unlicensed
uge, |ransmission rangedare extremely
hlgh due Lo TAMARS uridque and highly
proprictary modulation and demodulatlon
technigies employing spread spectium,
coupled with the unusmally high Sensitivity
ul TAMAR'S receiver

The TMS200F is a meler encoder and
tranamilter which works l!j.' MUASUTING

the rotational velaclty of the electric meter’s
Foddy carrent disk using a miniature liser
besam source and optical detector, The data
cirllected 15 comverted intoaccumulatve
poswer comsumption information which
reprosents o “mirror image’ of [he electric
rreler's dial, The encoeder and transmiter
il fas been destaned using (SMT) Surface
Mot Technoleay to be efficiently and
rapidly installed ander plass in all glock
face and cvelomuter nweters currently in

use, By heing wireless, they eliminate codo,
safety, and certifivation problems,

IS 2007

TMM20- METER PROCESSOR

The TMM20 meter processor, located in

thie control consale, receiver, or Store and
Forward Repeater, may be programme

by Uhe utility to-automaticatly call (via tele-
ot line) the ntility’'s central brlling otfice
computer o ronster billing dats. Another
cominunication ppiion uses Hoensed Y28-452
MH# radio which forms the backbone of
AN ARSSCATA Fﬂ';_:ui:lrr Hue. Doe to the
integrated techmology, the meter may be
rend Tan demand” and allows forremaote
disconnect ol service (with optionit| power
control module) along with the mplementa-
tion of pesk power demand and / or thime of
Lise rate strictires

Yot another cost-effective meéans tooroad
mieters equipped with he TAMAR TMS200E
is to tse Hie TANMAR Portable Reador TPR-2
and Hand-1leld Daza Termina!l Meter Reading
Swatem. With this system, mveters may. be read
from distanices ab up o 2,000 feel as 0 meter
reader walks, drives; or (lies his route,

Asa nezshborhood becormes saturated with
gas, water, and for electric moters utilidng the
TAMAR Meter Encoder and. lransiiitier umiks
TAMARS Pole-Top Data Concentrator and
Repeater may be installed (o collert data from
b 312 local meders (000 1o 4,000 foo
racliug) and relay it directly o one or more
utifithes wsing bi=dirédctional lelephone

TAMAR INTEGRATED PRODUCTS

St angd Forward
Repeater

CI."'I'I'I!"."I'I.I'I'ITI:'.TI‘lf'i‘:‘.‘l (Ri
optional licensed
928.952 M-z Ri
[ransceiver as used

in TAMAR'S SCADA
preeduct line

Benelits:

* Accelerales
vash Tow

= Heduees pperating
expinses regmired
tov vl mieters

= Retluee inacedracy
ol improperly el
mefers

* Yirtunlly
eliiiaies thefl
o servive

o Allivws
implemeniution
of Variahle Kate
Srrue s I
converting
standurd Kwh
meter into o Peak
Powr Dosmaind and
Time-ol-Lse meter

TAMAR CORTORATION = 1710 Firman Drive; Suite 3 » Richardson, Texas 7al81
Phone (214) 334-1800 " » Fax (214) 234-1880 » Toll Free SNumber 1-§00237-1501

TAMAR
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Automatic Meter
Reading (AMR)
System - Gas

Utility companies providing natural gas

to their customers have a need [ora low-

cost method of automatically receiving
accurate, fimely meter information.
The TAMAR 2000 product line is the
state-of-the-art technological advance-

ment in Automatic Meter Reading (AMR)

thal addresses these requirements.

TMS20065 - Gas Meter Encoder and
Transmitier

TAMAR has developed o unique, proprietary
technlogicsl approach whicly hyworporates
microeelectronics and radio frequency

transmisson ak b 920 MHz frequency range,

Although the feequency and power leyvel of
transmmisson allow for unlicensed we,
transmiisson ranges are extremely higly due
b TAMARS bnlgue and lighly proprictary
modulation and demodulation technigquis
emplovimg spread spectrum, coupled with
the imusually high sensitivite of TANMARS

|'l"l-L"i VT

The TMS200G is battery operated nsing a
proven and highly relinble battery lechnology
providing upward of ten years of boublesfree
uperation betwper battery changes

Fhe TMS2006 s a gas meter encoder and
transmiiter unil whivh warks by measuring
the rotational velociby of the gas mieter's
proving dial. The data collected Is convertad
inbo accunrulative eneegy conswmption fnfor-
mgton which reprosents a “mirror image” of
Al the gas metee dials,

The TMS200G s been designed and manu-
[actured using SMT (Surface Mount Technol-
oy ) Lo be effhcient]y and rapidly installed on
Vittually any gas meter currently in use. By
being wireless, battery operated, and intrinsi
cally safe, code.safely; and certification
prioblems have been elminated,

ThISZIHL

TMM20 Meter Processor

[he TMM20 meter processor, located in

the controlbcomsole, receiver, or Store and
Forward Receiver, may be programmed by the
utility to automabically call (via teleplone Hne)
the utiliby’s contral billing affice computer to
transfer billing data, As the unit is bi-direc
Honal, the utility may dial out to the unilas
well, to takea read g om demand.  Another
communication ppton uses Hoensed Y28.952
Mz radio which forms the backbone of
TAMARS SCADA product line.

Vet Anether cost-efiective means to read gos
metersequipped with the TAMAR TMS2000
15 touse e TAMAR toeal area Shoreand
Forwvard ]<upudter in conjfunction with the
TAMAR Mortable Recetver and Hand-Held
Daka Terminal Svstem, In this fashion, gas
meters may be read from distances of opte
000 feel from the meber as o meter reader
wialks, drives, or flies the route.

As a neighborhood becomes saturated swith
mas, water, and Jor electric meters utilizing the
TAMAR Meter Encoder and teansimilter unils;
FAMARS Pole- Ty Data Concentrater and
Kuepeater may beinstalled 1ocollect data from
up to 312 local meters (2000 1o 4,000 foot
rachius) and relay it directly to one or more
utilities using b-direclional lelephone
conumunications or optional Hcensed 9268-932
M1z RE tramsceiver as used in TAMAR'S
SCADA product line

TAMAR INTEGRATED PRODUCTS

Store and Forward
Bepeater

Benefits:

* Helps pinpoint
lesks and other
service related
proflems
including tamper
and theft of
service,

* Aceelerates
cash flow

* Reduces
operating
expenses required
to read meters

* Reduce
inaccuracy of
hillings due to
improperly read
meters,

* Virtually
climinates theft
ol service

TAMAR CORPORATION * 1710 Fleman Drive, Suite 300 « Richardson, Texas. 75081
Phone (214) 232-1500 » Fax (214) 234-1850 » Tall Free Numbee 1-800-237-1801
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TAMAR

Automatic Meter
Reading (AMR)
System - Water

Utility companies providing water

service bo their customers have a nesd

for a low cost method of automatically
receiving accurate, Hmely meter information,
The TAMAR 200 product line is the state-of-
the-art technological advancement in
Automatic Meter Reading (AMR) which

fully addresses these requirements,

TMS200W Water Meter Encoder
and Transmitter

TAMAR hos developed a unique and
proprietary technological approach which
incarporates micro~electronics and radio
frequency transmission at the 920 MHz
Irequency range, Although the frequency
and power level af ransmisson allow for
unlicensed vse, ransmission TAMEES are
extremely high due to TAMAR'S unlque
and highly proprictary modulation and
demodulation techniques employing spread
spectrum, coupled with the unosaally high
sensitivity of TAMAR'S receiver

Mhi: TMS200W is battery operabed using o
field proven and highly reliable battery
techmology providing upwards of ten vears of
tresuble-fre operation between battery
.'I1..1n;|:|:_-_~..

The TMSZ00W 1= housed i a hL*rm;'rin:ﬂ'.'I_l.
spnlod, F.'l.:|.~:li|:' rase which iz fully submergible
im weater for indefinite |,1|_"'rj|_'||_‘|'\;'._ s,
facilitating the device's use in waler meter pits.

The TMSZDIW = a water meter encodier

and transmitter unit, Data collected by the
encoder is converied inlo accumulative water
consumption Information representing a 100
accurate "mirror image” af the water meter's
mechanical dials or index register,

The TMSHNIW has been designed and
manulfacliired LAl ST (Surface Mount

RIS

Technology) to be efficiently and raphdly
installed on virtually any water meter
currently in use, By being wireless and
battery operated, the TMS200% can be used
an any waker meter whether it is mounbed in
a pil, above ground, or indoors.

TMMM2 Meter Processor

The TRM20 mcber precessor, located in the
cofiteol console, receivier, or Store and Fosward
Kepeater, may be programmed by the ublity
to awtomintically call (via telephone ling) the
wtility s central billing office computer o
transfer billing data. As the unit is bi
directional, the utility may dial out to the unit
as well, to fake a reading on demand.  Another
communication option wses licensaed $25-952
M Hz radio which forms the backbone of
TAMAR'S SCADA product line

Yt another cost-effective means (o read water
mieters equipped with the TAMAR TMS200W
is to use the TAMAR loeal ared Skore and
Forward Repeater in comjunction with the
TAaMAR Portable Receiver and Hand-Held
Bata Terminal System. In this fashion, water
meters may be read from distances of u p b
4000 beat froem the mster 3% & meber render
walks, drives, or fliet the route

A= a neighborhood becomes saturated with
water, gas, and /or electric meters utilizing the
TAMAR Meter Encoder and transmitter unils,
FAMAR'S Pole-Top Data Concentrater and

TAMAR INTEGRATED PRODUCTS

Sbere and Fornward
Hepeates

repeater may be
installed to collect data
from e to 512 local
meters (2, KK X0 foot
raclius) and r|_'|.,:|:.' it
directly to one or

micre Lwhlities uaing
bi-directional telephone
canmunications or an
optiomal licensed 528 -
L5z MHz Ri transceiver
a5 used in TAMAR™S
SCADA p:ndl:rt line

Benefits:

= Pin-points
leaks ang atler
service relabed
prablems including
tamper and theft
ol service

& Accelerates
cash Flow

= Reduces operating
papenses negulned
to read meters

= Reduces inagcuracy
il |,!l|||ir'||!-;:| due n
improperly
read miebers

& Virtually eliminaltes
theft of service

TAMAR CORFORATION = 1710 Firman Drive, Suite 300 « Richardson, Texas 75081
Fhane (2141 Z34-1800 = Fax (Z14k 234-1680 * Toll Free Namber 1-800=237 1507
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Automatic Meter
Reading (AMR) System
Electric - Gas - Water

* Store and Forward
Repeater

* Pole-Top Data
Concentrator and Repeater

TSF 200R - Store and Forward Rupen!er

Me TAMAR TSF200R has been designed fo be
unsed with the TAMAR TMSHN series ol
electric, gas, and water meter encoder and
tramsmiller wmbs, The TSF200R Sdoere amd
Forward Bepeater serves three PUrpOses:

Firstly, the effective transmission fiakige:
betwesn an inaccessible eloctrie, BAS OF Waler
meter and meter reader’s portable receiver
and hand-held data terminal . . . or TAMAR'S
Paole-Top Data Concentrator and Repeater . _ .
can be increased up o 2,000 feet beyond the
2 100 foot range of the meters’ encoder and
transmither.

Seconadly, the TSF200R s used to receive,
process and update the data fransmission
dmiginating from TAMAR'S TMS2006 and
TMS2DIW Gas amd Water Meler Encoder
and Transmitter unil=

Thirdly, thie TSFAXR is used to receive,
process and update the data transmissions
nl:'ig,.iu.:hng_ from TAMAR'S TMS2E Electric
Meter Encesder and Transmitter unit. This
information may be re-transmitted to a meter
reader’s portable receiver and hand-held data
leeminal ., or TAMAR'S Pole-Top Data
Concentrator and Repeater. Additionally, the
electric uhility's information is procesed and
re-transmitted o the TAMAR TIRC-2
||:|:|.-:'||i|.:|:'|1l: REesource Consobe which may (i
located inside many customers' hormes or
buildings. The TIRC-2 is an information
display paned which enables consumers 1o
mwnator their encrgy usage and o interactively
sup and contral monthly utility l:g;lsq-p.;,

TDCIN0R - Pole-Top Data Concentrabor
and Repeater

Fhe TAMAR TOC2MR f2 used i receive
signals from up to 512 local mebers within a
2,Mx1-4, 006 foot radivs. Any combination

of ebectric, gas, or water meters may be
accommodated by the TDC200R. The
TDC200R abso contains a loaw pOwWer
(umlicensed) 920 MHz transmitter which is
able to direct control signals 1o lecal TSFXOR
Store and Forward Bepeaters, local TIRC-2
Imformation Dhsplay Parels, or local remole
TAMAR Service Connect/Disconnect Power
Lontrol Modubes usid to remotiely turme-on
and turm-off a customer's electric service

The TEC0R can communicate with the
utility in two wptional ways ".'-'|'|I:|.|I1 Bl isa
bi-directional I:|.=||_-p|'||;1n|_- imberface which is
capable of initiating in-Bound communication
sessions on a preprogrammed basis for up o
In different offices outfitbed with Tamar's
metwork data receiving and processing
equipment. Thus, as an example, electric
billing data is sent o one utility's billlng
processing stution, while pas ukility
information is sent to another utitity's billing
information station and water information

o vet another. Service outage or lampering
intormation rhay b rosuted o dilferend
incorminge slations. As the TORC200R
.‘-1.I|.I-:|1I.I|'h bi-directional eommunications

and session commencement events, oulbornd
transmissions from a given uttlity may be

TAMAR INTEGRATED PRODUCTS

The TAMAR
Prle-Top Data
Concentralor and
Repeater (backgroisnd)

The TANAKR
Store and Farward
Repeater (Freground]

generabed ab any Hme
to take an electric, gas
oF waler meler
reading on demand,
down-load new rate
stractire information
1o bscal TIRC-2
Information Display
Pamls, perform
VArigus resel
fuencksons, e
ST Y anagenen|
control commands or
perform feirmale
SOEVICE BErm=nn of
turn-offs, The BTL
interface has been
desipned bo be used
wilh a standard voice
grade wlephone line.

The BFL oplion
alkows the TINC200R
b b inbegrated into
the TAMAR S25-G52
M lcensed R
Comimiinications
netwirk as used by
the TAMAR SCADA
product limne.

TAMAR CORPORATION * 1710 Firman Drive, Suile 300 s Richardson, Tesas T500]
Plone (X140 234-1800 = Fax (214] 234-1880 = Tull Free Mumber 1-800-237- 1801
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TAMAR

Time-of-Use (TOU)
and Peak Power
Demand Rate
Structures

Many utilities are currently in need

of a means to imexpensively implement
variable rate structures on a mass
deployment basis due to the ever-growing
demand om their generating, transmission,
and distribution systems,

[ pesull of this straln regquires either signil-
cant investment in additional ferneraling sl
transmissin distribuiion |'.1|1.1'I'-|Ii-.1|_-. o lowsd
feveling amd stahilizagiom th'n-|||.:h demand-skde
matagement. [his is .1|'|.'|l|1|.|1l ished 1 conjunics
thsn with spectal service rale struchures such as
sedsonal, dermamd, and tme-of-use billing,

The wse of the TAMAR TMWMS200E Electric
Mater Encoder and Transeniller unit not only
]'\-r|11'ia']['-= automatc and remoge meter r..'.;u_‘lin:.:_
L.Lp.lh'ili'::.l-'-;. Bt can be wsed to comvent every
standard revidential meter and account to both
& Time-of-Use and Peak Power Demand msher
along with fmplementation of TOU and Peak
Poower Demand rates

Time=-of-Lise (TOL)

Time=ed=Llse [TUHI |'|I'|.I'|.".|‘||.-\- P ability b
mmnibor energy usage and apply changing
rafes for any pariicular thme of day, for each
dav of e week or holldays. TAMAR TOU
oiffiers 16 independent Time-of-Lse periods. A
|'||'I.'|'||_"|:|.I.'|| calendar and a 4 YT pri |~ﬂ'r.'|'rr|r1'|.1h'||_'
lask calendar alkoow an unlimited number of
|'ln.|;.1_:r:|:|11n'|.1]'\-h' dabes W accormrmod ate hodid aVE,
seasanal schediile changes, and changes to and
friom daylight savings bme

Mhere are 4 different weekly schedules thal

are sebected ot the calendar level, Each weekly
schesdule offers 9 davs (7 davs of the wevk,
plus 2 holidaysh of independent variable

rale s e ulbes

Eacl daily schedule contains wp to B dally

setpoints at 15 minute intervals. Each of these
setpoints may be used to select a different
Timg=nt=Lise period, allowing for a progressive
hilling structure.

Feak Power Demand

Peak Power Demand offers the capabilaty to
msemitor Lhie highest Ky losd used durbng a sel
time period, w=sually defined as the previous
hilling |1|':'i|ul With this fumetion & ulility can
T '|'I|'.1l: loweds, distribuie cost, angd lower
Lhe cost of erergy purchased by the utility.

Livels of CNOTEY USahe ane read at rolll Teif
intervals of 15, M, or B0 mimutes. The syslem
will track the ['|:ip;|'n.":r demand level
accumulated during a billing pericd. If, for
I:‘:I:.'I:I'I'IF|E_. a1 higher n.-.'u.11|.15 1% accuimubated at
any time inberval during a set billing period,
the higher number will aulomatically be
saved, Billing is sel ab established rale
sepmients of Kwh used

Fre-sef load research may bis available to
amsaliien lonad prodiles for 36 day Bime periods at
15, 30, or 60 mdsle sateryvals or & & day
rarlling Hime pertod a1 2 howr infervals,

TAMAR INTEGRATED PRODUCTS

LEmla Soreein
T TN ol
Penk Prwer

LRSI

TOU Daily
Fiavir Lisaps
Coraprh

Benefits:

= Extablish
variable rate
structures

# Unilimited
programmalle
dates Lo acoom-
modate holidays,
time, and season
changes,

# Control peak
loads

& Reduce cosl
nf en I:'FE}'
Fiun.']la:wd
by utility

FAMAR CORPORATION = 1770 Flrman Dvive, Sulte 300 = Richardsan, Texas 75081
Fhome (2140 234-1800 = Fax (2841 234-1880 = Tall Free Mumber 1-800-257-1501
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TAMAR

Energy Management
System

Wise energy usage is important
for the utility and the paying
CONSUMET.

The TIRC-2 ITAMAR Intelligent
Hesource Console) is a small, alirackve
display and function control console
which mav be wall mounted. Integrated
with the TMM20 meter processing
madule, the TIRC-2 is a bi-directional
interface between the homeowner and
thieir enerey information,

This panel will enable the consumer to
mumitor their energy ustge for long and
short-term budgeting by providing the
last 12 months billing history.  Displayed
in both cost per Kwh and dollars and
cents, the user can determine and
maintain their own '|1-'|_|1_||%1_-| of ETIRTEY
usage. Every 15 seconds, the panel will
update automatically, allowing for better
than up-to-the-minute skatistics.

[he TIRC-2 contains an alpha-numeric
LCD display, a multi-color status LED
display, and various touch sensitive
givitches used for funcion selechion,
set-up, and data entry. The TIRC-2's
receiver receives the energy consumplion
data as stored and re-transmitted by the
TMM20 contrisl console. All arithmetic
and funtionality is controlled locally

by the TIRC-2" micro processor and
associated eleclromics.

A utility may offer this as a bonus or
incentive product lo their customers

TAMAR INTEGRATED PRODUCTS

TIRLC-2

to begin more prudent energy usage,

A utility may also wish to sell the TIRC-2
ancd TM2ME to the consumer, thereby
passing on the cost of AME to the
COTSLIMET,

The consumer will receive a payback

an the purchase price of the TIRC-2 in
the form of reduced electric bills. The
average monthly savings will, of course,
depend on the customer’s discipline as
mieasured by the ability to keep to a
budget. It should be noted that it has
been proven in numerous field tests that,
on average, there is a comsiderable reduc-
tion of power consumption (up to 204%)
when consumers are continually made
aware of their usage. Implementalion

of various variable rate structures by

the utility may significantly increase
expected savings.

Many utilities are experimenting

with novel and complex rabe structures.
They may take full advantage of the rate
information provided by the TIRC-2 to
petablish Time-of-Use and Peak Power
Demand variable rate stmictures.

Kate structures may be downlosded
automatically by the utility to the
customers via phone line connection or
through TAMAR'S radio frequency link.

Benefits:

= Drisplay current
burn rate [n 555
per day and Kwh

per d.:.:,-'

= DMsplay usage of
electrie povwer bo
date since lasi
reading by the
utility in 555

= DMsplay pevious
monthly billings
fayr the Flrrvi.nu.r.
twelve months

= Ability to enter a
|.11.||:|.5:.-I: and
monitor costs bo
date versus
budgel amount

= [Haplay accurate
tlectric meter dial
readings

= TOU and Peak
Mower Demand -
Variable Rate
Structures

TAMAR OORPORATION » 1710 Firman Dirdve; Suite 300 » Kichardson, Tesas 7308]
Mhane (2148 234-1800 = Fax (140 234-1580 = Toll Free Mamber 1-800-X37-1801
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SCADA

TAMAR CORPORATION

OVERVIEW

Ihe TAMAR SCADA System has been
specifically designed for electric ulilities
and offers a high-tech, versatile approach to

data gathering, control, and communications.

This is a PC/AT based system, usually
consisting of a Process and Control Center
and several Remote Terminal Units located
in substations or various metering points.

TAMAR RTUs use wave form analysis
algorithms to derive all pertinent electrical
parameters avoiding the use of multiple
transducers. This affords considerable
space and cost efficiency while achieving
excellent accuracy.

Distributed Intelligence is one of the major
advantages inherent in the TAMAR SCADA
System because it allows quicker access and
response fimes at the Central Base, as well as
offering greater overall system reliability.

A TAMAR S5CADA System can help
you and the people you serve by -

Giving vou the tools and data vou need to
analyze and improve vour system efficiency:
» Historical and cumulative electrical
data retention
*= Maintenanoe of sequence of events
='eak lpad profile information capture
*Report and graph formatting accord
ing o vour individual needs
* Automatic capacitor bank control

Putting up to the minute status and load
information at your finger tips:
*(hserve the performance of vour
whaole system on one screen
*Window in on one substation
*Window in on one point
*Spot problems with equipment
before they become serious

Alerting vou to alarm conditions immediately
when they happen:
» Aulomatic map board update
» Automatic status change report
* Audible alarm requiring
ackmow led pement
* Alarm on
Breaker trip
[ransformer problems
Gate or door open
Voltage out of limits
Excessive current
Poor power factor
Other alarms

Allowing you to control equipment remotely:
sMModify regulator settings under
extreme load conditions
* Aid linemen in power outage
trouble shooting
s Reclose breakers from the office
# Place recloser in one shot mode

Maintaining a log of SCADA operations:
* Date and Time of log on and log off
= Personnel
*Operations
» Resulting status
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System
Monitor

Breaker
Control

Circuit
Detail Window

|euEEEwBa

Substation
Single Line

= SCADA CAD

= SL Generator
Histarical
Data Graph

Process and Control Center

Lser-Feiendimness 18 Thie keoy word at Hae

PCL K '|'||'|1FI|II|':| Console. All inleractive
software is completely menu driven with on
line help screens for hassle free system operation.
Whether exercising control functions, retrevinge
historical data, modifyving the SCADA svstem
paramelers, or juesd |'|'|-.l:|'||||'-|i|'||_'. I.Ii'\-ll'ill""l'.ti.w.lll
performance, explanations of the screens and
directions for how to proceed are only a
keystroke away,

The personality of TAMAR SCADA is under
vour control:

You determine what kinds of historical,
cumulative and real time information
are generated.

Tl]l.l determine how vour .rL'|.'|l.|.".- are formatbed.

You determine what parameters appear on the
single line diagrams

You determine who may access what parts of
the SCADA Svslem

You determine what types of control are
available from the console.

You determine what electrical and equipment
conditions will generate an alarm.

TAMAR offers vou quality in SCADA
by providing:

* Full color enhanced graphics

#Wersatile report formatier

*SCADA CAL single line
diagramgencrator

# flenn driven svstem control

o Distributed data processing

s Lotus & D-Base -.'|1||'.|,'l.'||.|.'l'.:.".'.'

*hegurity system with kog

# Parametric wave form analvsis

o Custom tatloring for specific needs

s Windows for help and information

o '||'._||1|'|':| al and tabular data displays



Remote Terminal Unit

Installation of the TAMAR RTU equipment in the
substation is simple and straight forward, Addition of
a substation to the SCADA system is summarized by
thie following:

All of TAMAR'S RTUs use wave-form analysis
algorithms for derivation of electrical parameters.
Waveform analysis, simply put, makes use of
rivw voltage and current signals with the classical
equations for power and RMS values to caleulate
voltage, current and phase angle for cach phase
to be monitored. From these quantities all other
parameters including summations and averages
are caleulated, This significantly reduces the
amount of equipment necessary to gather
information while maintaining a high level

1. Hold preconstruction meeting.

2. Trench and run signal wires in substlation.

3 Mount RTU {including PFT-3s) and CT-3s

4. Make connections from RTU to control,
status and metering points.

5. Check-out supervisory and calibrate analogs.

6. Add personality files at the PCC. of accuracy.
Configuration
CcT3
. 05 Amps
MEMOFTY I- METERING CTe
STATL CT-3
COMM SERIAL —= -8 Amps
LINK : [ o | | el
" JE CT-3
1l =t 65 .“q"
T METERING CTa
AMALOG by
POWER SUPPLY AT PT-3
130 Vit
METERING PTs
Specifications
Electrical Measurements
Voltage EMS Volts +/-0.5% From 1208 PTs
Current RMS Amps +/-05% From 500:1 CTs
Power Kilowalts i LA Caboulated
Reactive VA EVARs +/-0.5% Calculated
Power Factor [ercent +/-[1.5% Cabculated
Phase Angle Degrees +/-003 Calculated
Supervisory
Status [nputs 15-120% AC or DC Max 256
Momentary Control Contacts or Drive Max 256
Latching Control Dy Comtacts Max 256
Environmental
Operating Temperalure =15 to 70 Celsius
Storage Temperature =40 to 125 Celsius
Humidity 95% Non-condensing
RPL Configuration 1% Rack Mount Card Cage & Breakouts
Power Requirements 120 Volts AC or DC 20 Watts (Max)

TAMA
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