Various Applications of
Electric Metering
& How They Relate to

Revenue Protection

Fresentea vy
Gl Callalrtizza

Unitea - Jiidmiinaniig

NURPA — Septemper 19, 2007



A Briefi History ofi Meter Companies and

Meter Evoelution
1872: Samuell Gardiner takes out the: first known| patent

on an electric meter.

18807s: The Edisen| Electrie Light Company, The
Thomson-Houstonr Electric €o., the Union SWitch &

SIgnaliCo; allffermindependentiy

ihe Unien Switehi & Signalf €. reerganizes intethe
\Westinghoeuse: Eleciriec & IViantfiacturng Co.

Tihe Edisen Electrc Light Company: Becemes Eaison
General Electrc Co. and then merges Wit TIemson-
IHouston to hecome: the General Electric Co.
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A Briefi History ofi Meter Companies and

Meter Evelution _ _
1898: The Stanley: Instrument Co. Introduces a radically different

meterwhich attempted to eliminate tie sapphire or diamend
PEArINGS I Use at tiner time (Whlchireguired regular maintenance).
[t Worked at first huirseen fialled and thedea Was alnandoned.

19025 Westinghoeuse Intreduces thefirst nallfbeanng onthenr /e
A metermsiead of the pIvet bearngol inigeneral use at that time; (tne
palltbearingiwould eventually be adopied vy all the manuiacturers

Py the 1930s).

1903: GE introduced the Type lhmeter which was the first AC
Waltthour meter to e mass-produced. TFhisimedel was also
considered thefirst “modern:™ meter as it has all the major fieatures
found Initoday’s meters. As late as 1960, many. oii these were still
I USE.

1928: Westinghoeuse Introduces the first socket-type meter, the OB

“detachable™.
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A Briefi History ofi Meter Companies and

\Vieter Evelution
1931: The NEC was revised toallow the meter to e connecied
ahead of SWitches and fuses; WhICh imade. It harder: for dislienest
custemers to tap Into the tnmetered part eirthe electrical Senvice. on
thelr property. TS change along Wit the Intreduction off Socket-
type meters, made It pessikle to move the meters outside Where
they: couldihe read Witheut entering the CUSIOMENS PrEMISES.

1940: GE hegins development onanew: type ol bearngusing the
Magnetic suspension principle but work en thisiwas put en hold
when the ' Us entered VWANMIIL

19485 e magneuc beaing GE hadilheenworking eniwas fiinally,
Intreducedionithe I-50 single phase meter (Whaich wasibilled e
fiist all=-new meter 1n50/years:).

1960: Duncan, Sangamo, andi\A/estinghouse allfintroduce meters
USIng magnetic hearngs.
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Electro-Mechanical
Metering



Thompsen-iHouston Recording Wattmeter
1892-1910
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GE Type Il (1903-191.3)
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GE Type 130 (1937-1954)
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GE Tiype 50/ (1948-1990)
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GE Type I70S (1968-Present)
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Eundamentals ofi a Single Phase
Induction Watthour \Vieter
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Revenue Protection on
Electro-Mechanical
Meters



—/in

=Hole Drilled 1R Bottom o Lexon Cover
(Copper WWire Inserted)
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Small' Magnets on Provision Cover
& IHeavy Duty Ring| (Nos Efifect)
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DISC
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Viagnet with 115/ 110 Pull:

G
~

Stopped 'urning Completely
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p (Single Phase: IVIELer)
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Wiring From; Open: Petential

(et s
.

SCIEWs to Light switen
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Trelephone Wire Attached to
Open Potentiall Clip
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On IVieters Withra Potential Clip a Resister Ce n RecJL ce
Registration by Up to 96% Dependingon: ResIstor Size

U
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Wire Erom Open Potential SCrew. \/\/OIJJrI pe Grounadea YWhen
RING IS Instalied. 120/\V/olts to Ground on a 240 Volt

Potential Coll Causes thel
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One Potential Wire Cut anad Seldered to the Inside of the
gm [ning Arrestor. YWhnen the meter IS Instalied the Arrestor
Srounds tortine Provision: Resulting 1ns0% RegIstration
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AMR Metering

N
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ANMR Module Elags

Reverse Rotation
Tt Switches
Viagnetic Elags
POWER Outage

INeed systems, eports, analysts/investigators te
Interpret flags and take corrective action
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Electronic Metering
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A Briefi History ofi Meter Companies and
\Vieter Evelution

19707s; \Wiith' the; advances I electronics, the manufiacturers (as
well as;a fieww thira=party: Companies)) started Intreducing electronic
[EgISters and autematiciimeter reading devicees.

19807s: IViany: manufiacturers Wereroriering nyord meters with
electronic registers mounted on' Inauction=-1ype meters.

19907s: Eurtner advances infelectronics allowedithe manuiactirers
10/ start Itreducing meters thatwere fully electionic and Usedine
MOVING Parts.

20007s: Sememanufactures adiscentinue: production offmechanical
meters anadisolid state or fiully electronic meters hecome standard
anadlenly: meter avarlable.
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Itron Centron and Elster Alpha
Electronic Meters
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Electronic Measurement

e sections: IViultiplier anad Register
NG MOVING| palits
Convert analog current andveliage e digiial

IHall efifect; time division multiplication,
Iiransconductance amps; and digital sampling

Electromechanical tampenng metneds dom:t
apply terselid state meters
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The Hall Efifect

Magnelic Field

Hall Effect Differendial Integratos and
Material Amplitier  Pulse Generator

Vollage
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IFransconauctance Amp
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Three Phase Electronic Meter
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Revenue Protection on
Electronic Meters



Internal Circuitry Showing Jumpers LLine to
Load on 2 Phases of 3 Phase IVieter

|

e T
" amountis) ol service used bul not fully metersd:
Kiowatinours Eectrc: [ <ot of Demand
 Therms
Mmdmwmmmﬂwww
sty wverage of —mummaua o
» amount of sarvics used betors the unmetered condition started
mmummmwmmmm_
which L of service not srod on the mater

J.mmdhwmmwulmm
Jznmdnmummmﬂmmmmmnhu
investigation.

ADDITIONAL INFORMATION APPEARS ON THE BACK
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Electronic Circuitry, off 3t Phase IMeter
Shewing Bent Pins on 1 Phase (Disconnected)




Clese up ofi TThree phase meter Showing
pent Pins on 1" Phase (DISCO
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Internall Circuitry Showing Where Currents Enter
Meter From Current Transformers
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Cloese-upr Showing Micro Ellaments Used as Shunts
Across Each Phase
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AMR / AMI Metering
and It’s affects on
Revenue Protection



AMI and the Euture: of
Revenue Protection

INew meshrnetwoerks with full twe-way/
commuUnICAtIons

Advanced meter capabilities With extensive
diagnestics

EXpenential InCrease: i meter reads andimeter data

Ex.: 500,000/ meter company.
1 montialyread’ 500,000 reads/me
1 ganly read 500,000 reads/day, 15V reads/mo
1 hourly read 12IVI reads/day, 360 reads/mo
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AMI and the Euture: of
Revenue Protection

Wil reguireriVieter Datas IMlanagement Systems

Wil require systems; reports,
analy/sts/inVvestigators ter research, Investigate
and take corrective action

Energy: Diversion Will become more innovative
and with the rich data avarlanie;, wewill need
10 become smarter thani the thief's
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AMI and the Euture: of
Revenue Protection

Sample Usage of Pinned Disk (2 Month Period)

Pining on Weekends — No Power Outages

Iﬂl‘“lll'llll“ﬂllll-
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Pro’s & Con’s

Better knowledgeroffunhilied
[lEVENUEs

Notification of lllegal Reconnects

Ability to:examine consumption
patterns fremi daily/ readiiniermation

> Pinned disc’s
> Open Potentials

Aty terexamine 15 minute
Interval datea

> Pinned Disc’s & ©pen| Potentials
@CCUrINgG Gnian eVernignt asis

September 19, 2007

|_0ss of regular field visits to
examinge eur metering equipment

Inalonlity’ te) determinge Conmnections
ahead of the meterng|scheme (Gas
& Electric)

> The:meter will tell you enly What: I
SEes — not What 1t doesn’t see

Unless adaitional services;are knewn
unmetered (unbilled revenue can
@CCUI for years

i’ comvImation Ol tiese fiaciors

2l GNEWITALLRE ASINOLCOSt O EREraY.
[ICIreases e poteniial ol revVEnue
|@ss sianificantly:




Questions
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