ATHREAB &ML BRE

(HBB|A - KE)

G2
/Co?/o@7//

FETRYMBIES & 4 b3 BT

AW - 6B EHDS

HEBRARE  TRIEE

o & EEX

HEREWE £8 - X

HEBH 914982882108 118
#EBH 91 £11 8298



THMRAEAFEELZMMEBERERE
HRRELE T FEROREIES A R BE R
BEE_ 60 Smua - BELDF
HERHEE MM/ e/ EE é%%*%’:b&aA?/ﬁ/rﬁm&/ozz%me%
HE AR L/ R/ B/ AR T
FUEX/GBEHNE /EEMEA/+ EEHTAE/0223601232

B RN  FE2e4 3x#%AM4 FELD £

HEER 91 =9 A 288 Z10A 118
EEBE D EB >~ wFEX

w!EBH 91 F11 A 298
SF%/8 G3/EHE

Mets  BHELR -  FETHEYIRFBES  APEEFUEERF T O
NEHE (—BE=ZEF)

AERAS w2002 FARESHRXRFERANERRREENNIAEEEHR
HIRBIERZAMBEBMTRA P RS LAREESHF ALK FTH 1999
Fo 6.5% AR 2002 Fey 14% BHTET 6206 AHBE L (BLERE

—EATEEH R EERBBEAATERANREE R T HESEEHSX
% BHRRRGEAAPALATFER  FHRERETARRBER LS LHA
PRBERARBEAPAMAEEZEIE - HEN NI BHELA GO RFEE
RET—RERNANE - BRAESERHAAPL BHFEARFUARERSTHA
FRERENIHERALINFORE  RERGBUNERERRBET I Y
EABEBRA P FEFHEIBRAG P -

TFHOBEHBMRLEERS (http : //report. gsn. gov. tw)



& B 2R 4 B 4k

=+
T HREFNSEER

oy B B R FE P e ettt

(F)#AEZBR S m 2002 FBE B8 &HFXRF €
(D) MW ERRZREEI2IAETEERY

BRBZHAAHMERBGTRA P W ERF

Ty B AT A e

A HEABHCERRAE
—~ TERLEBRABVE AHFEEALYGEARAEL

B IR FEE o

= REABEHNNE—F S ERRBRI AL
RRPHEEFUTERY T SEF S TRERS
B HARXAZ ABENR:

—EREERHARAFBHJEARSE

S RBREEHBRGAPFEFREERS T .



ol

|

C HBEFNEREE
- HBEEHFR S
(*)ﬁt%%ﬂ 2002 #EBEHFEEAES

2002 =B A &3k ‘ﬁﬁ(AMM 2002 International Symposium) 9 A 30 B

Z10B 1 BALRAEMNERREATRIT - AREFE /AN EHRBETH

XH R ETW

A% B P AR% (Customer Care )

B4 ; 1BE#M%E (Case Study)

Céa:; THERPzEA (C&IApplications)

D %48 ; 3 % 345 (Technology Metering )

E % ; ¥# 2% (Business Solutions )

Fin; ekt ¥ 4 4% 4 (What's Newin

AMR/Enterprise System Integration )

LA EAHRRRERFEKRE 14% -
2002 FILEME—FERNEATETHIESEHEL > RkFiE 18%
#1993 £2 2002 43t £ 7 3620 E6 8 HE R L ARE 1
NTE S ES& (T4~ L& - AERb) 4%
2002 £ BEE AR EHRRELAKLAR L 2001 69 34%R 6h5ER {2
#2002 FH@EBERERFRILCEHAETER - 2001 FREFRET 839
Eoaslik (#1993 422001 FaEKT3065858%H%LR)
1B E B T & 63t &5k (T4 - KM &~ K&kest) 12%: 2000
FRAFRET O02 B aHEAk (1993 £2 2000 #4834 EET
2206 B 5 BHE AR ) MGILEME_BEXTESHESR(TA ML
KEAH B REIFBEHRARRRINEARIRAKRFHLEL -

2B @B ALK TREREGERRKARTENRE ¢
Chartwell AMR Report #2002 &7 A 2 8 A E#H ML £ 115 T XA
TEHBEERALEAHFANTETREE Tt E - REHEF
ERAZRARE - ELERIIARHEANEHFRARBED - H£HE
BHREANEIELETRE (wHERA DEARE HEAPRE -RF
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ﬁ‘ﬁ%ﬁ BUMAENERMABA LB ERGTES T - FAAR
ERAPAEEN - ARALEABRFE B RELEELTE)
%i%' XERBAVEBGFABMERANRZHAELEES -
(1) £pAEN2 £ IS RAMETEPARB—F UL (52% ) R
ERALRGEHFLAHEZEHERE > 30% AERA PRI 25
% BB 15% ARAFLEEE 1% AREAARZES T
9% HEBRAPATEN 8% ARRELABRY HAEERF4
B5% c AMCEHFSETELAFTRAGELRNOMBUEALER
PR RBEH% LEH S TELG TR R ANERER
RUETHOETHLAURERIEAPHE AR MEGRBEER -
(2) 2FAEH2E NS ZEAATETA T % TXCHEEJROR
Ao METENRFE QT ELHBETRERRKREASHF -
(3) aFAEZNREA IS EAATETA MY TECLREKEH R AR
%o 21% EREBEHFEATRASL O RIEZEEHFIALRAL
13% *EREBEERASG RAEL AERREASHTREL4 -
(4) EERIFAHEGHFEABRBY  MARNALEKERE LWL E
$ET (AGSM) w1l% &% EAGBAAE DN » REEKY -
Tk 1% > £ 8%

B)FREHFAVEHELRARFTF  AUBEEBERKEH I RAES
$EH2% K% £4EGSM B paging H 16% * THAKBAER
RIREBEA 1T% » THg GBEX) 1%  THg (BAK) 9
% » H4b3% -

(6) 2]2002 £ ST A —% (46% ) MEXCREERALLELE

BEAG% A 1Y% CRECREBTEBELTEOHEAL L

ﬁ 19% B %4 M &% E GSM R paging 8k k4% % 15

% 6&-5‘?&% EAEBEEEHERLL RE 0% RESALHESA
madkkis e

(7) BEXBBEREAHRAATERARTERAFL R EBNRE?

FHESY% HEELRERAEREABELTEHE AR B4

HECEHERE A FERLA LA YAETRALELRL MER
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EBERTAHFELRTARESEALERRBENEAALE BHR L
E¥ELE > aNMAHELELERLE B HE A (Fixed wireless
network AMR system ) 8 F $ B 8 A B S 4 (scalability )
)4 ITRON ’&Q%ZOOZ@S’H#&L‘H%#&“’K Bl X 4k 8448 A
3% & % % Fixed Network 2.0 » ST AN R E 5 P ELRGHIR A
%RARTE A £ 500 % P '3%\9’3*&)&1 B Xk 4% B A Fixed
Network 2.0 #| A Bl € AR B R ELA K BRRUEERAERE L
HEEAREEME  THRALEAREBERTLAETMMIEDEE
ArBHFRELET O ERATEREAEBRELER
THEB > TRAEMFELIHE N XA EBREABZEETRAR
TENRTHRMHMERESTFRALSHBNEAREE  BABRLA
4B -
(8) EARERARHKANAGFRALBER
AFAEHEE IS ZFRACEY EARIRXL EHRAGESH
BERASKERTZ T £ 44 ZEEEEF ITRON 2 3 (B 2@
£8TEL4) K 18 £E L84 SchlumbergerSema 3 (B &
W efET4%) @ ITRON &8 2002 £ HHEEATHES
F 47 4k %% 54% - SchlumbergerSema 2 3] # 2002 4 B $h3F & T
35464 % 28% (B SchlumbergerSema 7 838 — A &) Bl & 493%
£BRAFE KL KBEAEF CellNet Data 2 5 G ) -
S EREABERN —K BEXEABEKTAHERL240HE
Re2KEEHRABREAHTTFAELR
(1) ABB2g #2002 £ 2 AEX#EwERSLEKLTEGF LAY
TFTAELR THANEREFXELAR=BEFXEL  ABB
N BBERAGE — KB ITRON &1 M5 & — T SRR
EFXERNAAFERERNELTEH{AHE” S0ESS
ERT” R THABDELEBELKE - ALLELTAGHEL - &
FREGTAHRAZRAFANETXAER A" ABBA3ALPHA
Meter “ > e TITRHEREFRAELANAETEKWH KX F

KW ~TOU ~» £z (KVARH) ZwigEt & Eksh > BT 004242 21
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EBERATEEN R BEERMEE -
ABB A3 ALPHA Meter % 0.2 &% ##A K EFTAER TERAN D
BHXHEREFAERI1S 253545 RAMUKH=4E
FXEA9S> 128 16S > 36S > 35S ©
(2) SchlumbergerSema 7 3] $1 BlueSpan @3/ 3] &1 B2 & — & T 14
] A & 4 €578 1@ GSM ( Global System for Mobile
Communications ) & % = GSM(2.5G:3G) & 4 T s 483 GPRS
( GSM Packet Radio Service) RERILHFEAPAH=ZRBEFAE
Z BRTHALEELTERY ARFRETFNET RN KWH(H#
EE-FEE) BAEEKW TOU » m £ KVARH (GAA ~ %
H o~ RN FRE) FOBEF R AR FTRRAEFAELX
NEEHENSLE - BERAETAR - @ FREH VAH {E A4 Bp
HEREAKEARENRETONER  SRBARANERKT A EHHR
AV RBERGSHBFEAIHE=METAELR > ATXLLH
Y¥RAPTHRETAENREFE -
A8 2002 £ 9 A ey A" SENTINELR300"EFXE4. % 0.2
BEHEEEEFKER > WA SchlumbergerSema &) & 4 8 B € 48
% % e kB E (MFMM Module > Fixed network
multifunction meter communication module ) & BlueSpan #) 3G £ 4
@A A SLB-Mod R EFHBH A HRABRATHEX BN
A LA S AMHEERRB{ERGTEELES A RIEF Y
Fodm e
BlueSpan # 3G £ 4% Ti@MAi4a SLB-Mod £ B #13 kA A 84K E
48 % 77 :% 4% 800MHz & 900MHz #4 Bl & 4834 £ 4 2 GSM » 7R =T
¥#E3F 3G £ 4 FT3d A 1900MHz % 850MHz & GPRS -
LLEARRABYETEARLLTEH R R AL
& # 2 3 B E Puget & i1 &) Bellevue ¥ Puget Sound Energy &t
& X 8] 5 &k 2 ¥ X What is Real Time of Use ? Managing the Energy
Crisis Through Education » Time-of-Use Billing > and Change “ - Puget
Sound Energy Bt E N S| ERAF A WEMBMELEAFLFRSOERBMRAR
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AP UEETRAPAE ITHERPARA 2 EF ol 1998
ERRED A SR KRR B B3 &k %4 4 KA SchlumbergerSema
N3ty CellNet Data Bl g 498 84 T8 &E L4240 £ 2002 £%
IO AHETALIFFRTRLLERRAENEGHELR A4 B
# 9 & & X (Outsourcing ) & CellNet Data 2~ 3 (2000 2 4%
SchlumbergerSema 2 3] B4 ) & #EA7H EZ & A - CellNet Data /3
#2 Puget Sound Energy & 2 8] 237 15 SR R BRHE LS4 UERHE
% # & Rk # % Puget Sound Energy B & N )L & ©
WEBHRRLZATRUACTERERS BILTRZEN R L
PELHI0ES HYTLRBEL  RHEGLESL  BATTH 146
ES5TPABLasRRARLRFRRA:E -
(1)Puget Sound Energy & E N FI A2 4B B S F R 241
=M £ 8918 AL AE IR & 22 (Personal Energy Management ) 324
PSE 4 b8 AfbsE R & = F & (PSE Online Personal Energy
Management Center ) ¥ B8/ R P SRR TR AEREEZR IR E
TEGQBEARRKRERGBLE > A F A Puget Sound Energy %
#”E-NEWSLETTER” & PSE & L R{EERGLHEMLELTAHA
RIBERP APLRERBAIHERRGLHBAR BT U
Puget Sound Energy &2 & /» 8] 5§ 1% 69 — £ 32 & (tips ) » ™ Personal
Energy Management Center . €24t & 8B E2 X (Load
Shift Calculator) #8) R P 3¥4& T B ey R & B A e ey
N1 LR AEAK O B RS (Contractor Referral Serv1ce)
AERBAEREAUEH TN EFEE > BB AREREAR
(Personal Energy Advisor ) 74-3% > B AR B E 5 Z MR EIT
B—F& 2000598 40 EMERALHE R wAKXF
BER -
FoF& 2000 5 A AN EEEERAPHELES KSR
B E1E 0 ™A P REEEiE 4 Puget Sound Energy
BLE o 8] Bp T B BF R AR -

F=m& 20004598 28 IHERAP LA
5



(2) Puget Sound Energy #.& /8] B a3 (IT) 4 4@
B /3% & %4 % ' SchlumbergerSema
A 5 F M4 % : Connex/Alliance Data
Puget Sound Energy 4+ 8] 483 - SchlumbergerSema
THER A4 0 WACS
IHEAMP EH4e : Silicon Energy
(3) EERP R :
& 07% #RAH TOU £ —BF L
& 66% RAEZHFMERER
® 64% "EHETOUMEBRATFEHE
& 2% A TOU sy BRI B 5 AR
€ 37% RAEEMMGLHEER—ER
(4) AP TOU THRRB Y BAEH 5 2304 *
& ZEHERER (BRBAGAL)
& EFEETE (RRBKRT)
¢ EEHEHRE (MERASTFE)
¢ ERRE (EEBETR)
® HEATITARDEERY
(5) £Z& 9% 3 (major findings ) :
¢ 90% A ETOU EEA P CEKRRYER LA ETA
€ KIFHAPRAER TOU THEARMATE XL SRD
¢ 85% TOUEEAPHEXLTOUHEMAGHELILA
& TOU S84 A £ &93F & 10 42 # Puget Sound Energy
¥R
& 5P PHEAHS 13kwh REAT
& @t i s 20MW E 25SMW
(6) &3 AP TOU TE & RIE ZRAE M &) E& RE
5. BERAHNKRALPHEERRAETRERSFAAKE !
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HEBRBRHRARGZXEABEA Y LT EEX NSTAR Electric & Gas
Corp.E A A3 E (% ER K Thomas Converse %4 #H % 2 %

T An economical AMR solution for demand metered C & 1
accounts ; * NSTAR & 77 > a2 T4 M4 R3F 100 A4 B ¢y 130 &
R HHARRAPEEZRENAEFREZTARENBAEEE £
BARBFRER XA IHERAPHRAAHERALRSTARA
BHH o RBIHERPEMAIBERP & 20~30% > mikATA T
BEAP T0~80% s NAEITHERPF SR FRAKLE -

(1) @ NSTAR EH QA RARSIHERPETATAY
KBk ABB /3 1 A $h3% k 4 4 % — KB ITRON &1k B 5 84
ABB-ITRON#46R Z2EFXAETRHYZA I RAPLP 8 HEX
B EFL L T ERTERBREFAIMOMBERM®T —
HE K RAFE  BANSTAR EH A RELEAR P
ABBA3ALPHA EFXEXAAwwK— R ITRON &KL ETE H
HEMEE” SOESSERT” "R TITUEREFAELANATE
KWH & AXEEKW-TOU - 3 (KVARH) $mEt &%
Aok BT AR 22 FHBAFEEM R BEE A
R THEFRA-ALLELTREACVBELITR LA 4
BABREETEARENBRLZENFA ML —EEKES
#E A a” 50 ESSERT” 48 ¥ W= 842 % &) ERT T o 33
REBAPFPEADHNEREE RAEE - FEZEHMRESR
B3 TR CIS 24 LR % £ 2 NSTAR € /2 8 # CIS
24 R HRAPREANBEAHKBER) -

(2) BEFRAGEAABE T AR BREE G ERA KT Y

NSTAR & # /X 8 3.4 ITRON ~ ENSCAN - RADIX = # 3%

% %% > 4 2002 548 ITRON # Premuerplus4 3% % 4 %

HERBRABEOR—ETERAGE R LR -

2003 5 —FERm IS BMARAPL BEEFE XL 4RE A

M—REBEEZ—FHERAFTEENRTOMBAIE FHAIU

—RBEZFEBEATEEMNRTOMF AL KB U—
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RBEZXLN FHEAFSEMRLTBIFAIAE -

6.EERLEBKBAL  AHBFRAAGEAAPHLAFE:
AIBERPHERRABAL MR TIFERGEGFELRTE
4% 3% George Chen & 4 % % #9 3 X Real Time Electric Metering
System “ #.88 T £ # IR # A A& (cost-of-service ) & EHE X brik4d
% % T3 E 45 2% 84 X, (market price business model ) 4% © 46 & &
UA—ARFEERPHTBRIBOARBIHERAPL EHRKFE
(direct cost billing ) #1:t & FHMP RARBRFAETEHSNHBAE

K
(1)

(2)

(3)

(4)

A BBBRERAKELAN TR -

UAE g A B T3 R R A B RFS AR A S ER AR
HEEE—EEHNOA P EAETAEAR AFHEB/RA
R ETHRENT&  EAMATHERETERLXT AFPE
BUAEERARKREE -

BHHEEB RO AR P IHE FRHIHE - AL
IHEEWBEEE -

T¥adith RKAPHER EEF LR H AL RN
FxHERACSALEHRKEHN TRIEZGREZEHRA ST
T EABRBZRANAALERBRRINEE  FH
ANEREDEFNEMATREEZERR ABRAKAPANE
KRR BEER P RA Bb&HRENFELRLADWP)E T
HAagEASE -
BSEARBAAPFAZEBRAHERNA L ST TH T
B3 &
BHHENFERLADWP) AR EF 4238 200KW 22 L#y
3000 BRAP MREBEHFLRITER LEHI000ERAEE
RARGAPURAPEERANEEE ML 120 BEEERA P
P L 90%1E 8 K & 43t b iE 08 1000 BA TR P % B &%
2 EBEUREH L & $31%A (Dynamic Load Profiling) f 45 % #&
HEORABRACSERPHAS/TA REBECETALAHE & HE

ARG FHTERAUGELTH A EIE - @ 200KW
8



MTFHIHERP LZUL 90%EBAKES Tk ETE
BBRATER UPFHTHERFELBIHERL TR -

(5) BERAXRAHMRBAAPEIHFRFAETEH  H4E 5% &
A%REE
ARBPETHALEAREEIFAFATER EHAEHNFE
BRIt B4t¥ 1000 BAREERARGAFL &’f;“:ﬁ:d‘ BEEE
W Z 1000 ERAEERARNGAPIHBTERAL 30% &4
BRENFERLAALEGER 2 BELRAPHERER
BB 32 42" 3 3% 7 3% "(close-to-market) 89 E 1§ B WL 3Lk A
FF% CREBRBRBEEET C-RAPL  c BHEREHNFERLAALE

BERAGBRLE —EBETEAHRARE FETR0ZHL R

BRAPEREARAEEAENSERB -EHERENFER
BATC&XHE 3200 F aHfEELR MARLE 5% A4HA
TE -

(6) HiFHMmREE ¢ 8EMRMB 480 ELABELELK T
MEEHFELZHK -

FERBERAFLINAFRREAAKEZBEGRRAL

BB ENFEREBRANAREHEE R AH HAER
$132 % % % (Decision making system) ~ /5 4% ~ A £ TWMA
HETAER - FESHKRE - SRHBERAEN(TZREE
¥ BREHEKE THERELERT LS (XHEELEK
B4y 3 63 3E 8 4 %4 > CDPD,Cellular Digitl Packet Data
wireless system) s #H EH L HAK - EOFNLELTETELK),
BEBRENFERBRENALEHRAAZAARBELAFLE SN
BERE -BERL RRENAAEAL B MALAP
BEIAMAPERIAT HHAT RLEINERITEY
B BALESEREAFLEEaRBGHERITRA I AaFTHREHR
HMELRPIRFG RNt EHREFRRAT 4
BEbe)—ERERARSE  THERAKEHEGHF XL
%o BN ERBEX-—FEOEKTATEAGELRAL -
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¥ EHEREETARYL BN REE e EBHEMEE
HAEBESHERALEAEE 4218 200KW 2L _E 453000 12 KA
PRt oo kTR THERETAARBERE LS LGAPL
BRAERRERPAKAESSEIE RAERAKREE % 4%
AEE WHAREZECCHRLELELTESINEAHELRLZ AL
RITEBHKABAINGEHRFERLAARE WMEREE €L
BB RME 480 B EALESVEHENFERUBRELES
GKERSAEGHFRAAUB IS AP RPSTEAALEY
RERABBRF -
MHERAEHEERBELALBAARAHE ARSI AL 24
BHBENFERRATCA T ARBENALL4 > £4
2485 RA PR ETE 2000 s EFXNABE TR 0B HE
BEISr8RATEN REATREEAGRALALTHREAZ
BREABREBHABAIALBATBAAGEERSERALT L4
(Dynamic LoadProfiling System) * m B2 £ #HRE a KL M 4 4
TREFTHHEARIBENA TG EEREEEXT HEEE
% &MEMA P58 4 #42 (Daily Load Profile):
MM AR FELZEECPUCOR T ERBREFHEA N LA
FEMOU)LARBREBETERALHER A BHT » R
RERRBEEEBAEHNFIAER ERERRAELHLTER
BERFUARHNEAREAEREORT > WHEBERE
NFXRLCEEZHRGEARBAVLAARBAIFFHE
(Real-Time Billing)st 39 E A N $ T ¥ B 5 -
X KRAPEHNRATEERAHINH ERY
* EAEEERF EAUBTNFERAR MVIO #5884 418y
BRI ER HEHRRAARBOBZEMEH
MREHEILBTERAPHE IR ARMEY  MLE K
MAETHBEARBR-—BREZERACEEBERALPHAL
REGRARDERE -
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x BEBARAPERFHOTR aHFRZARBOELS
SEFEEMERNYNEABIRRALPTEFRAGMW
KE—BEFEFEENETH RAZyHER BB -HA
HEISHPEFREMATEMERASH TOU TXrmMa
EWIFEHF

x WERP MG BURTNFERKAERAAROBARE
(Account Representatives )& F R BT U FH B 83 &
Tk TRSFHBHALSHAETFL -

¥ RRBRBEEBAABRTERTHOARTRE 6 HHE LA
GTURBH I B IARERAZAGTHENA A By
BAEXE -

 REFLHRASBIEHEERR

7.2+ —#&£2G3CTHHBEBEANLTHAP B BR/K *
(1) 4B 2% E /28 (Florida Power Corp) & &3k &3t ¥
42 78 Robert . Singh A # & #93% X T AMR for C&I

Customers | ;
XIHAPLBEEHEANTER:
* B B3 *x L EFRARBLE TR
xR P HEREAEM *IRF A AP R,
AR FABPRBRAZAPAR AHEERE
* B R R#HE *EERIEHE ~ 8 ARIE

X LEMAP BEREALZART A OEARAE

xR EEs (POTS)

xR EFTHEZ L% (AMPS)

*ABAER (THHFEELLL)
o8 % E55 (TDMA » Time Division Multiple Access )
e/ % % €178 (CDMA » Code Division Multiple Access )
o ¥ X # i 3 6,348 (CDPD > Cellular Digital Packet Data)
02G 23 78 @ M 4 % (GSM » Global System for Mobile

Communication ) ({# A 4818 & 200KHz - % %] s, 8 18 6% Fdl
1



o R —FEn4E % 25 FDMA 1 58% % & 77 BUEUT )

X HBBEETN D INTHHBER AR LALLM E ¢

HBBEETHNIRBANIERBELE EASBSEIHR
(CDMA) 478 #3545 4 4 > 7 2002 £ R4 #TITH HBE R
BeaHERrhTRTE CEELTS AP CDMABH %L ©
3834 2003 2% 1000 # CDMA i AL EARE
BE 2544 (25G) £4T@E#E% GPRS-GSM A E=REH
E@EmRE% (3G)-

(2) ¢ BlueSpan & %3 & i# M. 3) 44T 2] 48 & 72 Bill Kirby & 4
2% % w93 . T Wireless Communications for the 21st
Century-Emerging Technologies | ;
AEERBRNRIME T —HLWNFEERET > HNEAY
e RALARTERFR MAERANERETRHESE
goiEM s THE -~ B - B KM (Scalability )

BATAER A LM B B E KM R ZE R MR AZMA
4aFESE B R T EHEE (WLAN » Wireless LAN) Bk S5 8 B
8% WAN (4o Internet $IE 4835 ) Bica s % EBMA
Yo RRARABZHOATERRA AHRES
* MEHRESLTERER  EF (Bluwtooth)  £REF A
A2 £ WiFi ( The Standard for Wireless Fidelity * B IEEE

802.11b) -
* E ¥ (Bluwtooth) ! —f#2HKMEBAN T FRBZRH
5EPEEE B R B AR — AR A X IEEE A 10 AR MER 2.4G2

% 30 BB4E:% (ISM band - Industrial/Scientific/Medical

band) -~ 4 A BLSE XRSA NI - BoRHEER F AR 600
Kbps - S &2 AW E AT &4 F R (wireless

mouse ) ~ 4 & F # (cordless headset) ~ & 4 & X Ep R 4%
(remote printer )

X #4512 E4Z % Wikl (IEEE 802.11b) : —f# 2% M BEH
NEFREAEBZ MG PEERELTRNGR AKX
BEEER 300 AR ~ A 24Gz £ #H B 4EE (ISMband) -
ERAESTIARBERE - TREMRELY [ IMbps - €

12



iz A &% T K@ TFER (wireless Ethernet) s 4 4%
HFRELE - PAEKERERERYE -
k4G PEBE B 2 T B IR BT A 7Bk (Access Facility ) :
IEEE 802.11a ~ GSM ~ GPRS ~ EDGE ~ UMTS % # — X #1
FLSREAFZRESBEAL -
* IEEE802.1la: —#&HKMEBANE FRELER I
B PIEIERE R R TR MAAR A5Gz LRBIEE - £
A 3 X %38 %1 (Orthogonal frequency division
multiplexed ) 3% ~ B #HE &R & 4 54Mbps °
* GSM : B —RATH B MEE > 23KF 1T0EREK6
ESTEAER
* £4% T @Y% GPRS (GSM Packet Radio Service ) -
%25 RATH BN - T ANRA &) 450 ~ 850
900 ~ 1800 ~ 1900MHz #Ai¥ * KR A LB AR > TH4E
#rik & 30-40Kbps & A £ 115Kbps °
X% %=X 5k 417845 49 - EDGE( Enhanced Data for GSM
Evolution ) ¥ A % 3,4 & 450~850-~900 ~ 1800 ~ 1900MHz
A P ARABRERAR > BrHMEHER F 80-150 Kbps &
R ZE 473Kbps
* UMTS(Universal Mobile Telecommunication Service) °
BRARBAS > ERHERRRTHEABTE
384Kbps » Bl &£ 424~ £ 2Mbps °
* CDMA-2000 1xEV ~ Wideband-CDMA ~ TD-SCDMA
(Time-division synchronous code-division multiple
-access) ¥ ZMITH EH E AR E R K E 2Mbps ¢
* RKEESER S 4EH WAN @ &7 Internet IR 5 & 4
BEHLEE BRI MATHSRERRA LB
WHE  BHEREREFAAKENEBRA KSR 0 B
it Internet FEEHBCERAHESRRERER LEE
1804 R IR o
¥ BRBEZH AR ERERBABMHERNEBHHEL
* SAHEENEILBERERFREZOBRARY A
FBEPHERINHER
*x OS5 ERMRMARAAEN LSV EHELRL2 4
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EARERNKE  B% - REETEARZATH
* dofTREt AR ERE-FARE ﬁi%*—%%ﬁ%«%éﬁ%%é\
L EBRARMTRAVEGERASL > R—EAHE -
8. I HEALPAHE AN T RED (@J’f?“i) :

& #uv 2 X Automated Communication Links Inc. 7 8] 48 42 38

Carolyn M. Kinsman % 4 % % #3% 3 " 10 Top Reasons for C& 1

AMR---Incorporating Logic and $§ into your Business Plan | :

(1) SMW R L&y KRBT (A P 5
B-HEAAAPFRREACHTEANAECEZRAG R AL S
BREATEROBAEN MW UL KRBT ERF
RERZPSHRAPHHAETERRAPTER R - MEXA
FEAHLBRAPRITHINGTEER REAAPHFHAE
TARBAEN E BEANAR BT ELTHE IR -

(2) IMW R XA BHERIERP S
Rpsh: AP&E&EL -APHEAREX
T aRG% - adib APRARRE - £&3tE

(3) #A-EA P (Load Aggregation & Consolidation ) ;

FARAERARFS 9T sE 4 ~ %4kt (Multi-valued) &R £ ~
B &t~ AP A RAEREESR (AEP - Alternate Energy
Provider) B E AR - AP HHRER REBRIM[MEFEN
EARER

(4) %I‘:”E X%~ gUFHHEREZR (HUGS) S

BERRUEAERFETELNOWME ¢ & RIEH A ZHRK
> éﬁ%?‘ﬁfﬂ&ﬁﬁ%ﬁ’&ﬁ RIFEBM% ~ MEBERRR

(5) B3R P shuc s (profitability) s I —BEREER £ £ 18

BRAPHKBERARE AP ARBKTHEREBERETH
HECERAEHGFRAGE BAYRAPFEPBL A
B MEKBHEEANOA P HEORBENAREESD
(6) EMEREH
BABRMNEREELYATEEREE AP RETESRSR
WESHER - RPATERHEHERST & KRR

(7) B8R HEEABRELH

(8) WAL E A BALRIBEE S

14



& 14 32 3% ( The Value Environment ) &9 44 14 R B% ~ #1850
PEALEREABRE SERERANGTHLTRRLEE
EAE HS
(9) B AT RAFRGHE W RE
FHEFXa Gt HEMR  BRERBEER (AEP
Alternate Energy Provider ) ~ $8/RERF- 4L & (ESP) ~ s8R
FHARG ARERGHBE  HRrENHE
(100) RAXAPEZaHFEA KARPHE) EBEEEUALS
L& FRE— ¥ BHFRALRERIF/ERERALALE
# (Cost-justification) » TET¥# KA £ Bred A T EHE
BEETHANPEAREHAAERERARBEERA MEETETR
HEPEATEHEARR PP R EENMRL M &R
() AW ERXEZARENLXIATETERAARBENZLAMER
#y B R P Ju {E AR FF
LK EH Bl 3 Ha
S Kk 4 1818 E ¥ 7k (Electricity act ) & /> 8] 7% ( Ontario Business Corporation
Act) REFAEEH N3 BEA 200047 B 1 BAK¥E HIL RAEE
A/ 5 (OntarioHydro ) Hpt 1998 £ 12 A 1 8 sxa it B E R & %
% Hydro One Inc. ;
4 X=E /123 (Ontario Hydro ) # %] % & & (Ontario Power
Generation Inc.) » IEMO (Independent Electricity Market Operator ) ~ & # &2
£ % /8 (HydroOnelnc) »
Hydro One # &t & & 3] B AT13 AR KRB AT A > ARFE N 2002 £ R 2
b fERH BT RKEMELE > HydroOne BRTHEAE XNEF A3 ¢
Hydro One % %2 4934 /- 3] (Hydro One Network Inc. )
Hydro One #; &2 € 4935 BR % 2 8 (Hydro One Network Service Inc. )
Ontario Hydro & £ AR 7/~ & ( Ontario Hydro Energy Inc. )
Hydro One # % 8% € & 4+ #% IR 7% 2 8] (Hydro One Marketing Inc. )
Hydro One 3t #ki&# 4 #.2> 8 (Hydro One Telecom Inc. )
Hydro One 15 ##.& % &8 2 8 (Hydro One Remote Communities Inc. )
2RAERALZHAIL - BRE DL~ BIEMOBREF S
(1) AEARAERAL - BHH DI
BEALTEWMBEBRETHE  ERENBETURLILEAERLE
5000KW Demand ) &9 £ T &R E LA €A WAL F A R 55BN A
BRAFHLORAR  RLEEAXZFRENEHSMARE > BloBRA
T 24978 E % (Energy Charge) & MAAvi F3HH E H1E (Weighed
Averged Spot Market Price ) &% /853§ 718 (Hourly Spot Market
Price) 3H1& * BAEHIF O ARANTEEE OHHETRL A BT
W EA EGHETRA - FABRNTRER - FARETHTEREL
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BEHhA%iBIEEEE A1 & A(Stranded Cost of retiring debt of the
former provincial electricity system) .

(2) pIEMYGRFAIE -

15 4 324 PR A BERARFS 89 — 35 % J& (One Stop Shop for Energy
Service ) ;

Ontario Hydro £ € RH A A TREEERPFRIHER P &R
REHS AR B T AP 7 R M st e £ — & O 48R P RS A ik One
Stop Solution ) » 3% 3 — 18 & % AR5 #8936 "ONSOURCE” > ; &R AR
M5 & &b B ARF (Products& Services) i#38 @ & #A KB BB EFH
B ETIRE BB ® £ 44 (Guaranteed Electricity Rate) » £ &8 # %
FifeiB B4 (Free Home Efficiency Audit) > TH ¥ H P &9 5 AR AE
#2 ;2 Bk 7% (Business Solutions ) °

(3) RAREHHETERLL
KAEE 26%
HEEEE 3%
KAHEE (B~ ) 2%
RABRAEE Th
#x% (B L) s5-%8E (Alternative Power Sources ) : 1%
3. B— % o b RIRFS % 4 (One Stop Source Energy Service » SOURCE)
Ontario Hydro & & AR %/~ 5] (Ontario Hydro Energy Inc.) & & & X £ ik
HHEEOLEICEB—RAPANBBEATERAPAIABHFTEALIAF
# (Municipal Electricity Utilities ) B T & 4468 A (1999 854 5632 A ),
AHhREERA2342FE KW
Ontario Hydro ZE R A A4 HELTRPRIFAL S HRETIEFE
F B — % vk s RARF (One Stop Solution) 54w A £ R & L Ontario
Hydro % & AR 4 5] 8§ ONSOURCE @835, 304572 20 S8R AR L EWM R
FE AR B 4% (Home Audit Energy Report) 2t R E AR R R £ R
# (Home Energy Efficiency Improvement Service) B4R EERE &3t E
#2 # 3 (Update Your Bill History) , ONSOURCE #4835 &, 324 55 R B E 48
(Energy Library ) R sE R E RBMMBE A LA P L MBI KRR BME
Rl %8 FAQ (Frequently Asked Questions) °
LRAPIEEEREERET O
BAERGEL G RETHRGEBRBETHETEHNL2ARFE
(' Hamilton Municipal Electricity Utilities) # 2000 4 7 A 2t % %A &
$8E /72> 8 ( Hamilton HydroInc.) » EWAREHN 2 ANEHN 2 4ER
voodEE — BB AT RS B BB B A % (State-of-the-art
Supervisory Control And Data Acquisition System ) » #| F 3% /X 5] #4527 8
B REET 100 415654518 icféﬁ?zéiﬂ.’ﬂﬂg v #1995 F s B $) 2001



B2 REEEARAPFEEFHEREAE % 4% (Trouble Call Management
System ) #54 #4ki& 3R SCADA % # 0 B E %A 100 15484 &) RTU
U RETEREOTHAKER TS ERP OMEPEARL I
NHAELEREELRANER P O BELESEF ARPRILSTER
8 5 R AR AE BB T R BT 100 kR LA A RGP M R BT 88 B _EATAR
TSI EES -

R P REH—B 24 |\ HEERKETEL AP HL ~ bak ~ TR
EETHE ARREBOCSOBRR R ORI E RBREROR
BHE ERPOCEFABGTIRLHALBFEFRRE - TR IRAH
T MEBLEETMA P Bk B AT RS AR R 4 B R P IRAR B
T WwRERAPLRLEREABE RPEIFHITERETONHEKTASL
LA A PHENALEERARBRAESHEREEN > MEH—@&
RPLAETEH TR OHETHELETEFURHKEL -
ERHABETHNAHEBLAPEEFHREERF T SRR A NS
EABERSE T OH 24 B R$ T 200 5884 L LR EEER 331
NENHLEITERAPRASENMETR -

EBBREETH NN L ABENSCADA 244 T T URITHER A &K
gt ERPOCHABABTRER PS4 TERBHRML > IFLE

PP OCHIASERIAEIHELB T A AR BHBROBRAE

B3k B zoomin ZAEE MY > R B ABHBENBEREB B RBERTKH

Mo AL EEAR AP E T U EERAEASLANEBER P CEPAR

HBREREETEFRHE AT -  RRRKEATERE LHEHEE R

NEERAHMEEEFUNTELTE LARBRIT I BB RARL

A PIEEERTERS T v (CallCenter) MAL B RHA N REE

TAREEA P RAEIIIF R RAEHRT °

S5.THER P REBRRT
4w B AL RARFS ¢
(1) RPEEWRESH
B RPHRATEHH E G RAEIRZRXERAEIM
BKIENTEREREFA Cisk -

(2) EHHHEERRRE S
BYRPEBRRELRAPARNEAFHERER > FHRERPL =4
MRFE

F R —(R AR ) & €S2 3] 6445 B A5 & ( Technical Services
Department) # ¥ T 6 A B4 AP wiTiRELERAE
BHBEHLSBRERATRHE RO REALSBRE -HES
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6.

FHRHSROIBERE—SREIGBEERLRHFFTELEN TSR
AR —IRELSR -

FEZ (FRARR) BTN 2ANRMRBERECE LB R
EEAROTATAER Piha T E Rik#H 5 (Surge Suppressors )
BRIade R E -

FEZ (BRARA) dETH2NAHRMBRBRECEEEARN X
EXAROHMERP BB L EEHTHALE (Line/Power
Conditioner) B ABTEE B > BEMRELEREE sag~ Tk ~ FHR
REREEATHMA)-

(3) &R RE

BEANNNBEREAECIEBM AR EEEARCTHATAA
EHMBHAENERABRRERESERHBAERAELESHN -

(4) A TR HERRE

BEHLXIHBERFRECELEBF AU EFTEAROHTAR
FIWHEERRETEAG OHE EZRAMBIEHN 2 & -
T A BRI R & R Bras T8 sERIEH] & % (Real-time electricity
pricing energy controller) ~ #3 % #4% 4] % (HVAC controller) - B
BA % %42 %] B (Lighting controller) > i 8h A 7 £& 50 % B 18 b5 2] FE1K
AERA -
FEERARBENLZLAHNBERBTRA P wERF
#e& K Energy Saving Centers # 1990 £ S4HIT X¥RXRBHERP
BAHME#aXEERAOMIEES 4 4 (Energy Smart
Modules )’ & /v X EG Energy Controls XS] AR B EE S ZE - &
THEE - XARFERORAEHTERORBENZAL 646K
AFEEHE  BAALKIZER S - ZHAKIEHE - PP RITEH
R-LTHHAHRAPHALEHE ZTEARESRARREE 24
RTHETERARBFEFNDRNEEWEREBEENREL A4
i c BATCREBAN2EBARLEETEENAL -
(1) ZREZFEHE
FHTHE IS ZE30UHREREEETE  REAARSH SR
PE2EFREN  AHSFEFLEIZZIDEAZIARAEEI -
X FRAEAMARAEZ BEHILRARE ERAFHM AMDL
(Automatic Maximum Demand Limit Technology) @ &#
RABERMNTURBEEAERAHEILREFGRHE
MALXBEHERNAREORETEHREREXGE
B FIBTAR B R RE -
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¥k i T Rig 0 TEH R 64MAH
¥ THEBNEZTEHBARERERAEITSEATHE
BARRIRRIE

XK STHAT B B34 - BHES - BRI F S48 T X

¥ THERMEERTERFAMOATERT N RERBK

¥ THRAMEZTHLIAEHEEARBAZ AL S

¥k pRBAMEEKE (KW Transducer)

XK PEh| 3 2 @R A A FESE P RS232-R485° 1.2 &

(2) BBER 4 %44 % (Lighting controller) ;
RBAASENEHNA BRERZURA RN T ET R4

7 % (Step voltage control ) % B &R (80-100%E B &k ) 4%

TERARITH > BATFHTHEIS Z25UHRAREERA

BHTE TERRARSHEEENEL2FADK  AF S EHAE

12ZZ 158 A ZAARAEYL -

Xk A mibikit o W B e E E 7T # 8 25KW, 37KW, 50KW,
T5KW, 100KW, 150KW A% 48 » 50KW sA L/ R E A £ £ & MW
HRAPETHER -

XX 2 88 BT AR 0% E, B R 12%

K% TR 20%E MAHERAG LRI RRGE

%% &3 B E & B HID (High Intenity Discha Lamp fixture )
TR 15% A €, BRI 20%,
SDREREBEFTAHAT 430K Z TR 2%EH MR
HERAR N R RRZE

%k LB A E B4 A (Light calculator) 44 F £ & &1
RABRBMHERAHBEREZEEANX BEEERESF AR
MABEKAEERFEZHERE  BRATERAH TE
HRAFESEAGH AL ETHANETE -

Xk g iE s RERENBHEEHE L  BEXREENLEE
BERARAGBMEREIMERETEA -

(3) #EHAR%E K4S 4 (Energy Performance Contract)

heE R R R E BRI Rz E F 4 2000 5B 46 B o £ K EER

%% % # (Canada Energy Efficiency Awards ) » it B 3 ) 55 R 4%

BEHHE RBMERKEIARERERER T ERARSE

# % %R A P A B RRFE T 54 Fredericton TEF R E &

TAAMBEF AREHFRITSBRERELSH - 414

Fredericton # /i &y 18 Rt A R &S L E BB A 4 ~ &2
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MR -BELG  REEREAHILA S RRERZAY
SHEANEAE 2BEAL  REBEGFERT 27 -
=~ BBEAFBE
1 914%9A288~2 8 TR(EL~-BHRE~ERXRR)
2 91%#9A308~10R018: 2mw=OQO=_FBREEHEXRFE
3 914510R02B~08B: FERAREN LA FTEROMBIZEN A4
BBt
4~ 91%£10R098~118: 8% ( $4#%~ BF %~ 63t )
A~ HEAKHCHARA
—~BEXRLEBABRIYE  BAHFARGEAAPLPHLRTE:
L. &MBREAFERGEGE LG E
T EMBRI AR A (cost-of-service) BEM KRR BE R THERLEELKX
(market price business model) % > 45 E & A— K F 2R P BHPIE D #eh

ARV IHERP A A E (direct cost billing) #3t & F3H AP RAR4

EEREEHORIATR KAAHERALKALANTFE -

(1) REBERAAFERATFHE/ASST & RHEAALTELBREME
—EREBHNAORPERAEAERRE > AFHTBERARTETRAREL
Fuy A2 MO THBEERTEREXT AP RZERNEERARBRER -
RUIHEERHEE -

(2) B¥aditB  RAPHER EEE LR H AL AT ExHE
BREANEHREN THRIBGRAZERAINFHFETH  €HAERR
ZRNANRLBHAPRINETE » FEABRBULNERATR
ERBERA AMARBPUERURKNER ARG AL ABEE
NEFXRLADWP)# F & 8 &3k k3t £ -

(3) BHFARBRALEHEBRARFER DAL SRHFHTESE
BAHBRENFFRLADWP)E A & F £42:8 200KW 22 k84 3000 48 X
RPwmet AR Ea LA% 000 EACERANALNALL
ERAFETE DAEI20EMELHPL PR 90%EBEAKE L0
#03E 1000BEER P ZX B R AT R URMEE L 8 & A (Dynamic
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Load Profiling)mit ) B R A BRATERAPHRAETA  RELZE
BPHRaBBeNRATAFTFHTERAUGEAEAPLPEF/ - M
200KW A FE TR ¥R P LR UL I0%EH KRSt bifieERE B
HHEATER RTPHTERFELBIHERAFER -
(HXBETHALAREE N ERFATEN EHARITNFERLEAS
#1000 BAREERANALPRBEEIFEF/E N> L 1000EBREE
BROAPIEBEEUANG 0% BEEENFERLAALEEHHE X
24BRE—EBHETEAHAE - BTEPLL REAPFEITEY
BRAFEAEHDERB - BB ENFERBATCELK 200, 8H
BRETR MBALE % 24REE -
(5) RALEREAETHARYL > Bl RE B ¢ EBHBRE
AR BRGERALEAETE 418 200KW 22 L&y 3000 B ARA P mE R
BEETER FHRERETAIIARBEZS AHORPBRERRER L
AHAEFEIE mARLGEE SI4A24RETE > WwHEREZE €
EHEEEGTAIN A RALALRTEARA AN a B &
LGB E poMEREZBE L BB RMHEB 480 BEEALLBHBEN
FEAUBEZREER TN B ERAAUBEISHAPEHLHR
PR L EE YN T
2. —+—#&2GICGHTHUBEBRANLIHR P B HFK
# B 22 E /1> (Florida Power Corp) fT&/# 4 3% A #3k R+ & 5
(1) THAPBHRANTRA £ L& - LAGRARGKETH - A
PHBRAWEN BRERAFAL RIARPBRARNE  BEH
i~ BEARMGE - EEREUE - BARE
(2) LHAPEAHFERALKTANBRAL - 2AEEL (POTS) &
BB EFAS% (AMPS) ~ BB R (AHRFEBELL) 2855
#7285 (TDMA » Time Division Multiple Access ) ~ 7% % & 7B
(CDMA - Code Division Multiple Access ) ~ # $ X #4x 3F &, 203%
(CDPD: Cellular Digital Packet Data )~2G 2 ¥ 478 i#& M %4 4. ( GSM »
Global System for Mobile Communication ) (4% f 38i& & 200KHz » %%/
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A8 > R~ 54 % £/ FDMA #2585 5 &7 BB 4T )

(3) ﬁ%?‘e’iﬁé“’%’ﬁ'&ﬂ AT EEEREGHRR ARG E

HBBEETHNIRBANEERBDELE EASBSEFR
(CDMA) 478 &Mk 4 % 0 » 2002 S B EBATT S B EE 8 82
ALt E CRETS P CDMA & & > CHRENE 2003 &%
#1000 # CDMA B & $BERARERAF 25K (2.5G) &4
E®WEHEY% GPRS-GSM R E =R &4 TanEs (3G)-

(4) BEHFRBRBME_T —HLWHFERET > HNERHEHE
RLARTERGRE HAERAFERRETRHESEG AN 7T
ERE M B EMN (Scalability) - BATAAM S LEEZHERM
BREZERAGONEBABEMALEERLELTEREYE (WLAN
Wireless LAN) $1 f 25 2 & 3% 493 WAN (4o Internet 4854835 ) 4550
MRS ERNASL EHARAZINATEERE AHES
45368 B R E R RMEY% T ¥ ¥ (Bluwtooth): & & E 4 4% £ WiFi( The
Standard for Wireless Fidelity - Bp IEEE 802.11b) °
& ¥ (Bluwtooth) A—# 2 BEANE FRH I K EERES
WA — A KIERES 10 2R > A 24Gz £ B4EE (ISM
band » Industrial/Scientific/Medical band ) » k38 X B SEME > BAHMEH
B E AN 600Kbps - CEZEANBATE &ELFER (wireless
mouse ) ~ & &g F #(cordless headset) ~ £ & 3% 3% £} & # (remote printer ) °
£ 12 A2 % WiFi (IEEE 802.11b) A—# A MBBAN T FRHE
mEBz ey PAaEE AR TRMAR  ARIERES 300 2R A
24Gz % $hBB4E:E (ISMband) > A B#EAF FI X RHERK > Bl FER
%4 11Mbps > BEZERB ALK T REBAFER (wireless Ethernet) 3%
BRGREL - NAEKEREBERE -

45 JE 8k 8 4 T B3R T A 7 B 3% 5 (Access Facility ) : IEEE 802.11a -
GSM ~ GPRS ~EDGE - UMTS £ %4 — R & ¥ 25 RAE R ELHE
HEg o

IEEE 802.11a A — 2R M BABAN T FRELEB IR T4
ERTREMMGEHRERSGz £ IBIEE 1 A & X 5% % T(Orthogonal
frequency division multiplexed ) 3% > FHFHE & £ 4 54Mbps -
GSM: Z_RAHHBAAR > 2K 17T0BERK6ES TEALA
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& 18 T 4% 4835 GPRS (GSM Packet Radio Service ) & % 2.5 K478 3%
friB 4 Es o I AN IRA 89 450 ~ 850 ~ 900 ~ 1800 ~ 1900MHz 4818
TR A BB A 4R 0 BoRHEE R & 30-40Kbps & K £ 115Kbps -

% = % 51247 8 235 493 EDGE ( Enhanced Data for GSM volution ) »
TR NIEAE ) 450 ~ 850 ~ 900 ~ 1800 ~ 1900MHz $8:& * =T ¥ mg A AR
B ag > ERHMEER & 80-150 Kbps H& A Z 473Kbps -
UMTS(Universal Mobile Telecommunication Service) » & sz, A~ &% 7+

B BAMEH R T8 @K T E 384Kbps 0 Bl £ 4] £ 2Mbps
Hulk &k 2§ = KB RATHHFEEA x CDMA-2000 IXEV ~
Wideband-CDMA ~ TD-SCDMA (Time-division synchronous code-division
multiple -access) % = #& 4T # 9% B HHE& R E &K K E 2Mbps °

KB RE% WAN ¢ g7 Internet AEEB CER BB EHE S0
FBHEM > METHSZEEKRA KRBERIHAE » B HERKES TR
A E BN A S E Bk Internet PR EB OLER L EHORBRER
R ERBRAYGREBERE -

(5) RARRSZH A A ERERBRBITRBERAR B BJ &L *
HHUYTEHRLBEAERFTR IO EARY  MARBEIHARN
HER AL EBARNERAANEORSCBEAH R LA SMAHRE
AN E -2 - ARETEAREATH Rt EANFRE—F5
BEEBRA LGB HELN S TR MRSV aHERA L A —
TAPLE ©

= mERRRBEANNE—FUORLERRBAAARA P EFREEMR
BPoEREERENRS
1. E—% ok tsERRF % 4 (One Stop Source Energy Service * SOURCE) :
Ontario Hydro & & AR 2 8] (Ontario Hydro Energy Inc.) &% & & & R
HEaR 6EBE—RAFANBBRAIERLRIABAHEFTEA XA 2
( Municipal Electricity Utilities) B T 4468 A (1999 #8524 5632 A ) ,
AHREBERA 2342F KW
Ontario Hydro Z & R AN HELRAPRIBRAL S HRBTHEFR
F ey E — % 04k AERIRF (One Stop Solution) 44 A # R & L Ontario
Hydro % & AR %% 2> 3] #) ONSOURCE #@35, MAE £ 20 BN TR A EH R
JE R & 34 (Home Audit Energy Report) R4 FEAER LR R ER
# (Home Energy Efficiency Improvement Service) B R EE R E &3t E
#2 ¥ 37 (Update Your Bill History) , ONSOURCE #4835 4,32 4 5 5. B £ 42
(Energy Library ) R s R & R MB A LA F S ¥ R 2|9 S AR E
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7928 FAQ (Frequently Asked Questions ) °
2APEEEHEERS PO

BAEREESHEZRETHHERBRETHETEAN 2AF % ( Hamilton
Municipal Electricity Utilities) # 2000 & 7 A S48 A EMABEE N 2 3)

( Hamilton HydroInc.)  BZRBREN 2NN EH 24 ER T A — B
B AT & ik ey B $y1L & 3= B 4 % (State-of-the-art Supervisory Control And
Data Acquisition System ) #| F 3% 2> 8] s th 271 8 & —R % E AT 100 EER 4%
8RB o 4 1995 FRABEZER 200l FRRBREEARAPFEF
¥ E K 2 4 % (Trouble Call Management System ) #) 4 5645 1% :l SCADA
A% BAERE 0 RBELE IO RIUGIFEEEFTHETEN 2 4E
#HEo > ERPOCHAFABAIVENRELTHRER LN ER PO
deEE b S EF AR PMIBG AR S RABVKEBE TR T 100 45K
LAEBREH M RERE AR TGRS -
RAPREHE—B2UIHELTERFEELALPHL - bk~ TER
B AR RAREZHOCLE IR R SR E RBBEERGRS
RE ERPCEPFABCIFLFRAAEFETFHRRA ~ MRHREHR/E -
MALEERA P IPREAMARELEFRELAREFEAREHKE R
BERATHEABE RPEEFRTERB T OHETNELE L LA
PREBMALEEZAREAREEHEEEN  MAE—@AFPFEER
HeHLEETH LTS F KB L -

BERABRTANAHERLALBEFUTERBE T CHRER S DS
BE RARFS P roah 24 B =R EAT 200 fRERR L R EHE 331 o
ERHLERITERPRAS EHFETR -

BABAEET N 23 82 kBN SCADA 4 4k T TRHUTEHRSE & it
Boh > BRT CEFARTRER P L EERBREU > IHFEEET
SIS ERMEMELABRRBE T A AR BN BRTEAGS ' B
zoomin E KM 0 KB A HRGBEREE S RBRSEMM > Bk
BEERFPEEFUTRZRAEALANBERL T CHABAERRTERSE
FHRHEAHE S RRKEAERE - LEEHAEZ—HHRNDLEA P WA
FEFUNFEETE  FRABRENNNBAIEERLEHAPLPEETEFHL
EERF T u (Call Center) MmAL B AL NI FEF LAREERA P RAEMF
B RAEHRF -

BEEHRAMBENALMERBTRAPL AR
#a% X Energy Saving Centers # 1990 £ R4t H T ¥R ¥R P B E
BT ERLMRAEIES 4 % (Energy Smart Modules) » & /v KX EG

Energy Controls 2 St RER B HHE ~ & THE - XA RFBEHORLE
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BEEFAYURBEZEN L% OLRATEEHE -RALZAZHE - ZHA
GirH R PR IZEHE - AU ARAPAEURE T EARESEY
RRERLS% BT REEEFYRBEF RS TR BEERRE
L LG4 BACRKRERAN 2 EBAULEITELEEGAL -

4. B4 R 4 2% A % (Energy Performance Contract ) :

—

Ao B KKK ERIVEE R R EH 2000 £ E e KR F 48
( Canada Energy Efficiency Awards ) » 3t B # i RE XA HNFE > B ¥
RUENBHBHABERER EERABRMSIZN A LRA P @R BT > )
4o Fredericton TR B EEFYOMRBEF A A EF R IT B RELS
# > 4t¥ Fredericton WEUF & 18 M AR EEMERERA LK - EEY
S EEL S RRERBASNLLS  EREHXSNLBEANMERE2
BEL RESFHFLERE 2T
SREH®
. BECTHHAA P B HEARS
GRIGEREBRAMNREAGREAHA G LT E X NSTAR Electric&
Gas Corp.EA 23 9500 MARPEHBRALKREVBINFER
(LADWPY£ A EE A28 200KW A L8y 3000 B XA AT aHR A E
Z T AEH 1000 EREERAOAPUAPLPAERAFETE  UBRNE
A Hydro Quebec & 71223 & %K 40000 BB ¥R P A Hk REE @R
B FRERETAXRBEEZSANAPBRERAREAPAKATER
IR HERLHERA24ATE HEHN L IEHETEa bR EFR
BRETBEXNHMNEL HIREEHE -
ARAPESHERLALTHABRRANEKLTE T B REERLEKTE R
4% (WLAN » Wireless LAN) $ERE K EBRAERELHELR TEH
% THRASEREREREREYE (WAN) #ELXEHEEDHTHL
MBS EREIETS LRATERTECEHRZIALERRARE
FEBRLEGEKLTEL NERTHFZHEHN LI HBRAEHE
FBITRAENEENRTHRMHFMERES FRAL S S B NEREE > BEHEN
BLARHEE o
LERBHAAPL BEERBEZANE
(1) A28 A 100KW R ER P £ 22500 5 - BEERTE UL
Bp&iE 50% 0 AR 90 SF F kA 3000 4B H P Bp 1500 £ R B
ARP  RLARAAPRESE > GERAPLRHERTGRFNA
N AEG ELB2REIKXAPEHERA L BIARPHGRER
B RTITUREAPL LEENA THEKRERSI > TTREE
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WAL B ERRELANAHERNZ A% RB|EAMFHERT £
ANTRERNBLPAETEEZERMMWBEYTHRSE » UEELS
BB BE O RAFRETLEEGILEHBATTRE-BRENIRS
FLBRETHNE (REISOFPHETERTIHETH) HR—Z
B2 X5 ER °
(2) BN BAALNNKRAFPHRECLEFATFRELR ARTEAALPHET
AEEALHAZBEAD M —EAHAERRAE THELAHELEHE
B P EBEEBRE T ASEBEXERE MODEM R &K EHF T AAH
MV-90 £# ¢+ .0 FIRAFELEIZ MV-90 BHEARRLALAR T X
AR BAGRELEARPHFERAEEH > THBMV-WEB#A £ £
W EFR -
SERGAAPEHEARBERANS
(1) AXAHEMEFR:
OXRRAPFEHEEMRATHEEH
OfI¥t ERME—KA P ZRHAFEFTH
X BAMNZAREAETEER
*xHEAREELBIM
*EEEHEAL
(2) RAPRRBREEER:
QEBLETHE IS s EFEAETEHR
OLrmEszmafhwsE (BB - A% F48)
O% LREEE
ORAMiERATEUAREAEHEKX
(3) et e (ESP):
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all-new AMI earch report.
SPECIAL EDITION informing you on tomorrow’s metering technologies today. @

The State of the Industry 2002 _ ,
AMR growth slows, but remains strong

Editor’s Note: This is a special publication of the AMR
report research series. Members receive monthly analysis

AMR Installations 2002

and news updates as well as survey data from more than Not considering
100 utilities. The conclusions and analysis included in this 4%
publication are from the just released Chartwell AMR Re-

port 2002, 7th Edition. Considering

Utilities are gradually incorporating AMR into their
plans at a slow and steady rate, according to a new
survey of 115 utilities from Atlanta-based Chartwell. Installed
The number of utilities using or at least considering Planning | - 54%
AMR has increased from 85% to 96% over the past four 8%
years. This includes utilities using, testing, planning or
considering the technology.

Chartwell surveyed 115 utility executives and man-
agers via telephone in July and August 2002. Survey Piloting
respondents were chosen at random to get a qualified 21%

No. of AMR Units Added by Year

(in thousands)

2,853 3,163

1,985

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
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Page 2 ’ The AMR State of the Industry Report

and representative sample of the industry. Of those only 4% said they
were not considering AMR. (Please see graph on right of previous page.)
Overall, the number of utilities that have installed or are installing or pi-
loting AMR has remained near 80% over the past two years.

Most utilities see some need for AMR, whether for a full deployment
or for niche applications, such as hard-to-read and commercial /industrial
meters.

Although the industry’s growth rate in 2002 apparently slowed from
its breakneck speed of 34% in 2001, Chartwell’s latest research survey
shows that AMR deployments still increased by a healthy growth rate
considering the state of the economy during that period. (Please see
graph at bottom of previous page. For specific growth numbers, please
see the AMR Report 2002, 7th Edition.) Nearly 14% of meters are expected
to be AMR-enabled by year’s end, a 2% increase over last year.

The projected growth numbers for 2002 are not the blockbuster in-
creases seen in the past two years when a number of very large AMR in-
stallations ramped up, however. Instead, the industry seems to have sta-
bilized — at least in the electric and water markets — from the previous
years. Natural gas AMR installations continued to be slower than their
counterparts.

Itron stays at the top; DCSI enters elite group

As for vendors, Itron's overall marketshare slipped slightly in 2002, but
the Spokane, Wash.-based vendor still maintains a strong leading share.
(Please see chart at bottom.) SchlumbergerSema increased its share of the
pie by 4% from Chartwell's 2001 estimates as it still rides its large network
buildouts inherited from the now-defunct CellNet coupled with additional
contracts signed in the past two years. SchlumbergerSema would have
grown by about two more percentage points, but the vendor sold off its
water industry assets, which was renamed Neptune — its orignial
moniker before being acquired by SchlumbergerSema — after the sale.

DCSl is the fastest growing vendor in the overall AMR market,
though. The Hazelwood, Mo.-based sub-
sidiary of ESCO Electronics has taken PLC

i i technology to the next level with its two-wa
Leading vendors by estimated communications system dubbed TWACS. d
market share DCSI is no newcomer to the industry, but it

Other seems as if more utilities are intrigued by the

8% powerline carrier system now that it is
proven. DCSI scored a number of large sys-
tem buildouts — including installations of
over one million end points at Puerto Rico
Electric Authority, which is nearly complete,
and PPL Electric Utilities, a contract signed
earlier this year.

Other notable vendors rounding out the
pie include Hunt Technologies, AMCO, Bad-
ger, Neptune and Invensys.

In addition, survey respondents said they
are planning or considering Itron than any
other vendor. (Please see graph on left.) Not
surprisingly, DCSI, which is stretching into

Schlumberger- |
Sema

28%
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Vendors Mentioned (not end points)

Util-Link [ ] 2

Nertec [i=<] 2

Des! [F.] 2
Invensys [ 513

Datamatic |- -i¢

Siemens | i

SmartSynch [-sio-

RAMAR | =

Silver Spring | -t 50

Hexagram | -oiiss

Neptune |«

Badger |

Hunt | woce ~113
SchlumbergerSema |-+ Foie ] 18
Itron [ masiin i, i R e, 1 44
f ] } ! ! ] !
(] 5 10 15 20 25 30 35 40 45 50

Note: The graph above  the investor-owned utility market, was among the next tier of hot ven-
indicates the number of  dors. DCSI, SchlumbergerSema and Datamatic — which is popular

surveyed utilities that  among water utilities — were each mentioned by six respondents in
reported they were Chartwell’s 2002 survey.

planning or considering Five utilities are planning or considering Neptune, while three utilities
certain vendors. said they were planning or considering Hunt. MuNet, NERTEC, Nexus-

Data and RAMAR each received two mentions.

Despite the collapse of Coactive Networks, residential gateway vendors
may be making headway. muNet continues to keep hope alive for utilities
looking to offer Internet, cable and other additional services. The vendor is
now getting follow-on orders for its technology. Meanwhile, Gulf Power of
Pensacola, Fla. plans to use technology from Florham Park, N.J.-based
Comverge Technologies to provide nanny-cam service to customers.

It should be noted that when Chartwell asked survey respondents
which vendors are under consideration, some refused to answer the ques-
tion for proprietary reasons.

A return to basics: Cost remains biggest driver

Tightening budgets and an increasing focus on customer service im-
provements coupled with a lull in the western energy crunch is leading
utilities to take a back-to-basics approach to AMR. Utility officials are

Reproduction without permission prohibited. ) . ' - (D CHARTWELL
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Primary Reasons for Installing AMR

60%
72000

H 2001
0 2002

50%

40%

30% T

10% {7

-] 5% Coak % 4%
WU’J—I ' O%UJ——I o-/.o%|—| - e%c-J‘l n-/.m_eD__
0% T T T T T
Cost Hard-to- Improve Accuracy Safety To obtain Future Daily/more Regulations Yo reduce Short TOU Replace
i i d ; esti

Savings reads customer p q mated of rates outdated
service services reads bilis manpower meters

again looking at AMR for its core drivers — saving money and improv-
ing service. (Please see graph above.)

Utility budgets are becoming increasingly tight, and cost is top of
mind for utility executives. With commissions making it tougher to get
rate increases, utilities have to find some way to balance budgets — and
many see AMR as one road to that end. The most basic premise for im-
plementing AMR has always been to save money on reading meters.

Cost savings is far and away the primary reason many utilities are in-
stalling AMR. More than half of utilities surveyed in 2002 cited cost sav-
ings as a primary reason to install AMR — an 18% increase from 2001.

Additionally, many utilities are looking for AMR to help with strate-
gic initiatives to improve customer service. Utilities also continue to im-
plement AMR in small doses to provide timely, Internet-based data that
can help large commercial and industrial customers decide when to shift
loads. Other reasons for installing AMR include improving accuracy and
safety conditions for meter readers, reducing the cost of transient reads,
eliminating estimated reads and replacing outdated meters.

Worth noting is that many utilities hope to pass the hard costs of
AMR systems on to their customers, with 37% of utilities reporting they
have included AMR costs in their rate base or plan to petition regulators
for such action in the future. Of the 72 utilities who responded with
whether or not they planned to include AMR costs in their rates, those
who do made up the majority of responses. Thirty-eight respondents
said they did not know.

The biggest obstacle facing AMR vendors are not their competitors,
but a do-nothing approach by utilities. But the good news is the number
of utilities doing nothing with AMR continues to decline.

@ CHARTWELL Reproduction without permission prohibited|
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Potential Growth in AMR Technologies

Broadband

Wireless
(celiular, paging, etc.)

Inbound phone

Outbound phone )

Powerline carrier [~

Fixed radio [%'5%" ’

Mobile radio ||~ 5%+

OPlanned
B Considered

¥
10%

20%

30% 40%

Percentage of Respondents

Fixed networks and wireless devices
gaining in popularity

In regards to AMR technology, three
major themes developed over the past year:

1. Mobile technology continues to domi-
nate the market.

2. Wireless networks, whether propri-
etary of fixed, are poised for growth.

3. Powerline carrier is no longer just for
cooperatives.

Mobile, or drive-by, point-and-shoot
technology, is not sexy, but it is effective for
many utilities looking to simply reduce the
cost of reading meters. It is no wonder that
more utilities use mobile systems than any
other AMR technology. Almost half of utili-
ties surveyed — 46% — have mobile AMR
systems installed, a rise of 5% from 2001.
(Please see graph below.)

But fixed radio and other wireless devices
— both those tapping proprietary networks
and public communication channels as a
means of transmitting data — are by far the
hottest technologies. Fixed radio alone had
the strongest growth of any technology over
the past year and is poised to continue that in
2002 and beyond. (Please see chart at left.)

Technologies in Use

50%
OUsing
hick BPianning
45%1 DConsidering
40%
35%
31% 3%
30% ]
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25%1+ — i
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We have regular ongoing
sonversations about meter
veading and the role of
AMR in that. We're
“1opeful we can have a
relationship with them

n the future.

@ CHARTWELL

..~ The AMR State of the Industry Report

About 31% of utilities are considering fixed radio technology, while
17% of utilities are planning or considering other wireless technologies.
Fixed networks can provide the type of daily data that vendors push as
the main benefit of AMR. This data can be used in a variety of ways, in-
cluding load management. )

Further evidence that the use of fixed networks will rise is that many
utilities plan to install AMR on all residential meters. Utilities installing
AMR throughout their service territory often opt for fixed networks.

Traditionally seen as a large-scale solution, fixed networks are also
moving into niche applications. Austin Energy will use the Schlumberg-
erSema fixed network on about one-third of the utility’s meters, mostly
at apartments. By using the network’s on-demand capabilities, the utility
wants to eliminate costly off-cycle reads associated with students at the
University of Texas.

Itron officials say the vendor’s new fixed network, which was slated
for roll out in late September 2002, is a more scalable and flexible solution.

Powerline carrier systems used to be almost exclusively aimed at rural
electric utilities. Not anymore. DCSI's two-way automatic communications
system (TWACS) has changed that. The system is being installed at two
large utilities in the United States — PPL and Wisconsin Public Service.

PPL officials adopted DCSI'’s system because they said it provided the
best solution for the utility diverse territory that included urban, subur-
ban and rural settings. "Some of our more rural areas have rather low
population density and some places where wireless signals wouldn’t be
very effective,” PPL spokesman George Lewis told Chartwell.

Even Hunt Technologies, which has long dominated the rural electric
cooperative scene with its basic, but reliable powerline carrier system, is
targeting the IOU market. In 2002, the vendor rolled out a two-way PLC
technology aimed at investor-owned utilities.

IMServ North America keeps options open, hopes for
alternative solution to salvage Atlanta Gas Light deal

Editor’s Note: The next two stories are samples from the latest news issue
of The AMR Report Research Series. Chartwell subscribers receive monthly
news updates in addition to a monthly analysis of a specific AMR-related issue.
The first story below is a follow-up to a story that Chartwell broke and reported
to its members through an issue alert in August. The story reported how and
why Atlanta Gas Light Co. had pulled out of a contract that called for the de-
ployment of a fixed network on 1.3 million meters.

Legal action is still a possibility, but for now the company that was to
manage and operate a wireless fixed network system on 1.3 million me-
ters at Atlanta Gas Light Co. still hopes to provide services to AGL, even
though AGL has scrapped its plans for deploying the system.

In the summer of 2001, AGL tapped IMServ North America to man-
age and operate a fixed network from NexusData of Grapevine, Texas.
But AGL pulled out of the contract in August after the Georgia legisla-
ture made metering competitive, a utility spokesperson says.

The utility did not want to risk the possibility of installing an AMR
system for meters that it may not read, and exercised a contractual op-
tion to opt out of the deal if deregulation rules in Georgia changed, ac-
cording to AGL spokesman Nick Gold.

However, IMServ North America president and general manager

Reproduction without permission prohibited.
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Mike Jordan says he still he is still talking to AGL in hopes of working
out a deal. "The conversations are ongoing about exactly how to deal
with their concerns and situations of the project,” says Jordan. "We have
regular ongoing conversations about meter reading and the role of AMR
in that. We’re hopeful we can have a relationship with them in the future.

"If they get more comfortable with the energy marketers’ role and
maybe things become a little clearer to them, we’d love to entertain the
opportunity to complete the project as planned or some variation
thereof," says Jordan.

IMServ has not yet determined if it will sue the utility over its with-
drawal from the deal, and Jordan was reluctant to discuss that possibility.

"It’s not appropriate at this point to directly answer that. We’d prefer
not to. Our preference would have been to carry the project forward as
planned, but certainly our legal department at some point could make a
decision on that. ... That’s not our desire," says Jordan.

The vendor has not yet set a timetable for its next move, says Jordan.
"We just continue to talk with them, and try to come up with a plan that
both of us are happy with and can accommodate both of our needs," says
Jordan. "And I assume both parties will be happy with what we come up
with."

When it was signed, the deal appeared to be a trendsetter in the in-
dustry. Atlanta Gas Light, which operates in the only deregulated natural
gas market in the U.S. in which all customers switched to other
providers, was to install a fixed network in order to provide customers

'th the opening of the and energy marketers’ more timely data.

ter market and the] The deal was important to the AMR industry because AGL is one of
w marketers that have  the only utilities operating as a pipes company in a truly deregulated en-
ered the Georgia mar-  yironment. AGL was a pioneering AMR utility that already has 600,000-

, it was ”_Ot POSSibl‘f‘ plus Itron mobile AMR units on much of its meter base, and the planned
1 economically feasible  fixed network was to be a second-generation system.
nove forward. "We had no other option but to do so," AGL spokesman Nick Gold

told Chartwell in August when asked about the utility’s exit from the
contract. "[With the opening of the meter market and the] new marketers
that have entered the Georgia market, it was not possible and economi-
cally feasible to move forward."

The installation was also seen as a potential building block for Nexus-
Data. Many utilities consider the vendor’s technology promising because
it is designed to have fewer data collection points and cost less than
other wireless fixed networks. However, the technology has yet to be
proven in a large-scale installation, a concern for utilities considering the
system.

Currently, the largest implementation of NexusData’s technology is at
Nicor Gas, where there are 10,000 units installed. Other utilities also plan
to pilot it. Officials at NexusData declined comment on the collapse of
the AGL deal.

Itron rolls out new fixed network designed for small and large
applications

Flexible, scalable and inexpensive.

In previous years, those would be the last words associated with
wireless fixed networks. But that is how Itron officials are describing the
vendor’s newest technology.

bauction without permission prohibited. @CHARTWELL
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Itron officials say the vendor’s new fixed network, which was to be

Alook at some other rolled out in late September 2002, is more scalable and flexible solution
vendors offering wireless than other similar solutions. Fixed networks are being increasingly used
fixed networks: for smaller, more strategic applications such as high transient areas, and

Itron officials wanted to make sure the system — dubbed Fixed Network

SchiumbergerSema 2.0 — could be used for a variety of services.

ggf:\ r?;'rg "We like to' say it can be used for f@ve meters or 5 million meters so to-
NexusData spealf," says Tim Wolf, Itron’s rparketmg manager. "That means you can de-
SilverSpring Networks ploy it to automate data pollectlon from a small, ggographlc area or popula-
Ramar tion of meters cost effectively, but you can also do it from a larger area

because the data from the local collection device goes over public networks."

The system collects data from each meter over a fixed wireless sys-
tem, but the data can be sent back to the utility using a variety of com-
munications networks, including wireless and broadband. The choice of
networks will depend on the available communications networks, cost
and other variables, say Itron officials.
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A3 ALPHA® Meter with 50ESS ERT®

A3 ALPHA METER
BRERSASRUEN LI

4012340878

itroduction

r many years, Itron ERT® devices have provided an economic
sthod to collect consumption data from electricity meters. Until
w, however, there has been no similar solution for collecting
ling data from demand or TOU metered accounts. An ABB

3 ALPHA meter equipped with an “under the cover” Itron

ESS ERT is an ideal solution to this problem.

1e S0ESS ERT is designed to fit within the A3 ALPHA meter
ctronic assembly to simplify installation and reduce costs. The
ESS ERT retrieves all billing data directly from the meter regis-
s and transmits it to any of the following Itron dara collection
d software systems:

* Reading devices: Handheld OMR, Mobile AMR,
MicroNetwork, and Fixed Network

* Reading software: PremierPlus4, MV-RS, and Integrator

1e S0ESS ERT is similar to the Itron 41ER-1 ERT in that no

ke—up tone is required. The SOESS ERT, however, self-initiates

nsmission of three standard consumption messages (SCM), each

ntaining a different value.

etering Applications

:mand. The 50ESS ERT requires a TOU—enabled A3 ALPHA
:ter to collect demand data. The A3 ALPHA meter’s calendar
tures are used to schedule automatic monthly demand resets.

1e 50ESS ERT retrieves and transmits the previous billing period
ta. This provides a full billing cycle to collect the dara.

JU. There are numerous options available in collecting simple
U data with the A3 ALPHA meter with SOESS ERT.
nfiguration and data collection options vary depending on the
U rate.

tron

Reactive measurement. When installed in A3K or A3R meters, the
SOESS ERT provides options for collection of energy and demand
data, including reactive measurements.

Energy only. The 50ESS ERT can be used to collect energy data
for simple consumption—only rates, including the ability to collect
reactive energy on A3K and A3R meters.

Numerous configuration options are available depending on the
A3 ALPHA meter type and the desired billing data. The S0ESS
ERT can provide the following values based on meter type:

Meter Type Energy Demand TOU Reactive
A3D v
A3T v v 3
A3K v v v/ v
A3R v v v v

Note. In all cases, data collection is limited to 3 vaiues. Contact ABB or ltron
for details on data collection options.

Meter Status

Two counters in each of the SCMs provide a total of six unique
status indicators that provide important information about site
conditions, including detection of possible tampering.

SCM Counter | indicates
SCM1 |1 Meter has been inverted
2 Meter has been removed
SCM2 | 3 Meter detected a button—press demand reset
(possible tampering)
4 Meter has a low battery waming or an end-of—
calendar warmning
SCM3 | 5 Meter has an error or a waming that can affect
billing data (for example, carryover error)
6 Meter has a waming that may or may not require
a site visit, depending on utility practice (for
example, reverse energy flow waming)

AL DD
MDD



asy Integration

ABB A3 ALPHA Meter Specifications

ron system software automatically handles the association of the Operating Ranges

Operating range

120V-480V 96V-528V

0 to Class amperes

Nominal 50 or 60Hz £5%

-40° to +85°C inside meter cover

Voltage

iree billing values from each 50ESS ERT to a single primary ERT e

). This eliminates costly modifications to the utility CIS system. Current
Frequency

.ead Schedules e e

0 1o 100% noncondensing

he A3 ALPHA meter provides an extensive and flexible calendar

Starting current

General Performance Characteristics

:rmitting the use of both recurring and nonrecurring dates. This
lendar is used to define the read schedules (demand reset dates)
r meters with a 50ESS ERT. ABB’s Metercat™ software can be

Form 18 and Form 38

10mA for Class 20
100mA for Class 200
160mA for Class 320

5mA for Class 20
50mA for Class 200
80mA for Class 320

<3s from power application to pulse accumutation

ied to create and define a calendar schedule for each read cycle. Al other forms
* If the read cycle is completely defined using recurring dates, Startup delay
then a perpetual calendar will exist and no calendar updates will f""’ 0.0004

E no current)

No more than one pulse measured per quantity,
conforming to ANSI C12.1 requirements

be necessary. Primary time base

Power iine frequency (50 or 60Hz), with selectable crystal
oscillator

* If no recurring dates can be defined, the A3 ALPHA meter can
provide up to 21 years of scheduled nonrecurring monthly

Secondary time base

Meets the ANS! limit of 0.02% using the 32.768kHz
crystal. Initial performance is expected to be equal to or
better than +56 seconds per month at room temperature

resets. Outage carryover

capacity

6 hours at 25°C. Supercapacitor rated at 0.1 Farads, 5.5V

3 ALPHA Meter
he A3 ALPHA meter is the newest addition to ABB’s line of

Battery {optional)

LiSOC!, battery rated 800mAhr, 3.6V and shelf life of 20+
years,. 5 years continuous duty at 25°C

A g 2 ications baud Optical port 9600 baud (nominal
LPHA electricity meters. The A3 ALPHA meter builds upon the Remote port 1200 1o 19,200 bps
rengths of existing ALPHA meter designs. Like its predecessors, ANSI Standards
ie A3 ALPHA meter users ABB’s patented digital measurement cr2.1 C1210 C1220 Ci218 C1219 12
c;hmqucs that offer high accuracy, repeatability, and low owner- ttron 50ESS ERT Specifications
ip costs. In support of open architecture standards, the Transmit frequency Spread specirum 910-920 MHz
3 ALPHA meter is the first ABB meter with full ANSI C12.18, :rm":‘ﬁ"" = Verified in sveg data message

ng temperature -40° t0 +85°
12.19, and C12.21 support. Operat ; 510 95% ror ing relative Fumidity

Fce Part 15 certified

ll A3 ALPHA meters support the 50ESS ERT. Should your AMR ANSI compliance

Meets or exceeds ANSI C12.1 Standards

:eds change in the future, the A3 ALPHA meter can be upgraded note

Uses a switch containing mercury

- support the functionality and communication options that you
quire. The A3 ALPHA meter with 50ESS ERT is available in the
llowing forms:

Head End System

¢ single phase: 18§, 28, 38, 45 ore
* polyphase: 35S, 368, 98, 125, 16S

« MV-RS
* Integrator

he A3 ALPHA meter supplies many standard features such as:

* self reads (up to 15 self reads may be stored)

* over 50 different instrumentation display quantities

* system service checking

¢ Class 0.2 accuracy for transformer rated and self~contained

meters Fxed

BB Inc.

lectricity Metering

)8 S. Rogers Lane

aleigh, NC 27610 USA

40 +1 919 212 4800

3 Toll Free: +1 800 338 5251

nail: cust.support@us.abb.com
ww.abb.com/metering

Itron

tron Inc.

Corporate Headquarters

2818 N. Suliivan Road

Spokane, WA 99216 United States
Tel: +1 800 635 5461
www.itron.com

A3 ALPHA Meter
with S0ESS ERT

SCM 1 - Primary ERT ID
SCM 2 - Primary ERTID + 1
SCM 3 - Primary ERT ID + 2

© 2002 by ABB Inc. All rights reserved. information herein is subject to change with-
out notice. Product specifications cited are those in effect at the time of publication.
Printed in the United States. February 2002.
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>~ Usage Nonitoring :

>~ Load Profiling

>~ Load Control

o> Power‘ﬁhality

> Submetering for Precise
Knowledge & Control -~

: BIueSpanMéané:_
>~ Enhanced Customer
O~ Increased Customer
- Satisfaction’ (-
>- Distributed intelligence .
> Actionable Knowiledge

vwireless m

oo em__e v e 3
Saamtaryy SENTINEL imawmasirrar e

Under-the-glass Wireless Remote
Polyphase Meter Reading + Control

Introducing the SLB-Mod®, a RI-based radio module

that installs inside the SchlumbergerSema SENTINEL™
polyphase meter to facilitate remote meter reading & control.
The SLB-Mod*

>~ Allows remote access to all register data
provided by the meter (ANSI C12.19 comipatible)

- Enables utilities to streamline C&l data
management via the Internet

> Dramatically reduces costs associated with AMR
and other data management functions

- Set to be released 3rd quarter 2002

know your power

Contact BlueSpan Communications:

> To be included on our product literature
mailing list for release of the SLB-Mod®

L4
>- For information on conducting an SLB-Mod® @ .4 L
field trial or pilot .‘ : ..
AN 8 3 -3 SFors

For Further Information Please Contact:

(48

Sherri Musgrove, Director of Marketing ]
404.591.0086 (voice) « 404.231.9689 (fax) y H

smusgrove@bluespancom.com

afl

BlueSpan Communications Corp.
3340 Peachtree Road, NE « Suite 400
Atlanta, Georgia 30326




Metering provided by
BlueSpan Communications with the

SLB-Mod?

commerical + industrial
wireless metering solution

General Specifications

Description Specification
Power
Single supply: Operation Range 4.10 t0 4.75 VDC
. Battery Backup NiMH
Current Usage Transmit Mode: 1700 mA
Receive Mode: 54mA
Stand-by Mode: 0.2mA
Wireless Interface
Networks Supported DataTAC 800 MHz Mobitex 800 MHz GPRS 1900/850 MHz
Transmit Frequency 806-825 MHz 896-902 MHz 1850-1910 MHz & 824-829 MHz
Transmit Power 62 mW to 2.0 W at antenna port
Receive Frequency 851-870 MHz 935-941 MHz 1930-1990 MHz & 869-894 MHz
Receive Sensitivity Typical -118 dBm MDC (1% bit error rate)
Antenna Type Omni-directional patch
Antenna Gain and Type 4dBi patch antenna
Antenna Cable Connector MMCX

Communications
Link Leve! Protocols Radio Access Protocol (RAP)  Radio Access Protocol (RAP)  Radio Access Protocol (RAP)
and Native Controf Language  and Mobitex Asynchronous  and Native Control Language

(NCL) Communications (MASC) (NCL)
Link Speed 1200-115,200 bps 1200-9600 bps 1200-115,200 bps
Field Strength Measurements Readings Shown on Meter's LCD
Certification
FCC Parts 15 and 90
Canadian industry Canada RSS 119
Environmentat
Operating Temperature -30°C to +70°C (5-95% RH, non-condensing)
Storage Temperature -40°C to +85°C
Operating Temperature -30°C to +70°C
Features

> Communications module embedded "Under the Glass™

> RF modem shielded by a metal enclosure; high noise immunity

>- Supports reading intervals down to 5 minutes; response latency <10 sec. per message

> Supports SchiumbergerSema SENTINEL meter and PC-PRO+98 software

>- User-definable alarms and thresholds for notification or profiling

- Transmits all register data native to the meter, plus data from external sensors (e.g. temperature)
> Data to or from muitiple formats delivered to end-user system or energy management package
>~ Unparaileled wireless coverage domestically and internationally

>- Modular technology for ease of installation, service and maintenance

>~ Remotely programmable o
L J .. : ...
e Rw e

L g 1
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BlueSpan

simple
affordable
reliable
flexible

BlueSpan Communications Corp
3340 Peachtree Road

Suite 400

Atlanta GA 30326

404.591.0086 (voice)
404.231.9689 (fax)

on the web: www.bluespancom.cormn
e-mail: info@bluespancomsom

Cogyright © 2002 BueSpan Communications Corporation.
AR Rights Reserved.
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SENTINEL" Electronic
Multmeasurement Meter

Your Competitive Advantage

The SENTINEL meter
has the ability to
measure and display
real and reactive
power in all four
quadrants.

Exceptional Accuracy

The SchlumbergerSema SENTINEL
meter is a solid-state, electronic,
multimeasurement, polyphase meter of
exceptional accuracy. This self-contained
or transformer-rated meter is designed
for use in commercial and industrial
locations, including large industrial sites
and substations.

An advanced analog-to-digital sampling
technique samples each incoming
current and voltage waveform 32 times
per cycle (60Hz). Voltage and current
values are calculated every 2 cycles
using true Root Mean Square (RMS)
calculation. Volt-amperes are calculated
by multiplying the RMS voltage value
with the RMS current value, thus
providing an arithmetic calculation for
VA. The SENTINEL meter also allows for
a vectorial calculation of VA.

Flexible Platform

The SENTINEL meter is modular in
construction, consisting of electronic
circuit boards that fit together to perform
various functions including the
following:

* Transformer input for current and
resistive divider input for voitage

* Analog-to-digital conversion and
measurement processing

* Register, load profile, real-time clock,
and communications processing

* Input and output board for pulse
accumulation or event notification

40

SchiumbergerSema

Protocols
The SENTINEL meter uses PSEM
(ANSI C12.18-1996) protocol.

Dependable Support

SchlumbergerSema backs the
SENTINEL meter with the reliable
support you expect from the leading
solutions provider to electric utilities.
Our engineers work with you to
implement the SENTINEL meter in the
field and tailor its software to provide
the intelligent, real-time information
you need.

Key Features

¢ Class 0.2 accuracy

* 5 measurement levels

* MeterKey™ options: measurement
level, TOU, load profile, power quality,
bidirectional measurement, per phase
voltage and current

* Upgradable firmware

* Error and event logging

* SiteScan™ onsite monitoring system

* Flexible configuration for various
metering applications

 Pulse outputs and inputs

* Autoranging power supply (1 phase
and 3 phase)

* PF (avg., min., inst.)

¢ Internal modem option board

* R300S (energy only), R300SD (energy
and demand), R300SD3 (3 quantities)
option board

* RS-232/RS-485 option board

* OEM development options

* Fixed network multifunction meter
communication module (MFMM
module)



SENTINEL™ Electronic Multimeasurement Meter

Available Registers

Register data and program
information are retained in non-
volatile memory in the event of a
power failure. The SENTINEL meter
allows selection from hundreds of
items for display. This information is
displayed on a liquid crystal display
(LCD) that is programmable by the
user. The SENTINEL meter offers a
wide range of parameters that can be
programmed by the user through
SchlumbergerSema PC-PRO+® 98,

a 32 bit Windows® based meter
programming software.

The SENTINEL meter, depending on
measurement level, is capable of
displaying the following registers:

Energy

* Wh: delivered, received, net

* VARh: delivered (lag)-and,received
{lead), net_delivered;-net received,
4-quadrant

* VAh: vectorial and arithmetic,
delivered, received, and lagging

« A%h: aggregate

o V2h: aggregate

¢ Ah: per phase and neutral

* Vh: per phase and average

Demand

Maximum, present, previous,
projected, cumulative, continuous
cumulative, and coincident demand
values are available.

Demand Register Types

¢ Biock and rolling demand intervals
with programmable interval and
subinterval lengths.

* Thermal demand calculations

instantaneous Values
Updated every second

Product Availability

Self Read and Snapshot Data

* Two sets of snapshot data,
automatically read at demand reset

 Four sets of self-read data, user
programmable schedule

* One set of self-read data,
automatically read at season change
(last season data)

Standard Features

« Class 0.2 accuracy

* 5 measurement levels

« Upgradable firmware

* Error and event logging

» SiteScan™ onsite monitoring system

» Flexible configuration for various
metering applications

 Pulse outputs and inputs

¢ Autoranging power supply

Optional Features

* MeterKey™ options: measurement
level, TOU, load profile, power quality,
bidirectional measurement

« InternatemodEmoptisT Doard ®

* OEM development options

« Fixed network multifuhction:metef
communitatiohmodle

¢ PF (avg., min., inst.)

* R300S (energy only), R300SD (energy
and demand), R300SD3 (3 quantities)
option board

* RS-232/RS-485 option board

 BlugSpai .communication module

1/0 Network

The input and output options avaiiable
are determined by the type of /0
board that is installed in the meter.
The SENTINEL meter supports a
maximum of 4 KYZ outputs, 1 low
current/high current output, and 2
pulse or solid-state inputs.

Internal Modem

The modem allows customers to
remotely connect to the SENTINEL
meter to program or read the meter.

It operates at a speed of 300/1200/2400
baud rates and is available for Stand-
alone or Phone Line Sharing
applications.

Software

* PC-PRO+® 98, PC-PRO+® 98 Advanced

* HHF meter data file creation with
PC-PRO+ 98 Advanced version 5.0 or
greater

« EnergyAudit™ 3.0

Voltage Input Rating

The SENTINEL meter has an automatic
voltage sensing power supply, which is
available in singlephase or three-phase.
The singlephase power supply operates
over a voltage input range of 120-480 V.
The three-phase power supply
operates over a voltage input range of
67.7-277V.

Technical Data

General Codes:
Conforms to:

¢ ANSI C12.1: 1995
* ANSI C12.20: 1997
* ANSI C12.21: 1999

Surge, Impulse, and RF Interference
Conforms to:

* ANSI C37.90.1: 1989

* ANSI C62.41: 1991

* FCC Part 15 (Class B)




LN
[ AMRA.33

interraticnal Svmposioum -

AMR_er C&!'Customers'
Robert I. Singh, P.E
\ Florida Pawer '

- Progress Energy . anuer

L‘»NEED - C&! AMR DRIVERS g

= On Time Reads .

m Load Profile Data- Web Access
[ ] Customer Access to Data

m Cost Of Service Study o :
-m Early Problem Detectlon and Resolutlon
m On Demand Reads . - '

n Calendar Month Blllmg
- Remote troubleshootm 3 phase angle check

S

mm

I@»Technologles

= POTS - Plam Old Telephone Servme
u AMPS- Advanced Mobile- Phono System
= Digital . e

+ TDMA- Time Dlvisnon Mumplo Acms

+ CDPD - Cellqlar Digital Packet Datl L

+ GSM - Global System for Mobile

+ CDMA- Code Division Multiple Access

| AMRAS

L»What is GSM

‘m ‘Global System for Mobi
526 - Second.Generation I
. Umamﬂkeh-mdﬁvid-dhhcﬁmﬂoh
oomcalluusomlhu:lolhhnochmnds o
. MFDMTDMATochnoIogy
omucommamummusw : .
K3 Oumﬁ-qmcbssucham1mu\£umpunm o
C e Uﬁlhnsm, rch e ’

S g
| AMRA

42




Broadband Deployment

HgnBoerdP ovaw sy Ze Code
e 203

The ‘G’ Genealogy

3G Wireless W.CDMA Wide -band Code Dhvision ~ Superior voice qualty
Muttiple Access: - Up 10 2M bit/sec. shways-on data
CDMA2000 Based 0n the Interim - Broadband data services like
Standard- 5 COMA standard vidao and multimedia
TD-SCDMA Time-division synchronous - Enhanced roaming
code- division multiple- access.

source: IGNewsroom.com

For Business SUCCESS i« 3iur £~inr Toea

- 2G to 3G Evolution

| AMRAR;

puel 4 4, FOUNDATIONS For Business SUCCESS: San Aten=e Teran q

The Message. . .

Depioyments are at a siower rate than expected 5 years
ago

But, wireless G hnology is lving and
stabilizing

Long term wireless infrastructure must be flexible to
adjust to the changes and differing global standards
Adaptability is important, because the unexpected may
become reality . . .

N

For Business S 4110 Taase




L»WHAT IS COMA

m Code Division Multiple Access
« First used by the military for secure phone calls. *
+ CDMA is a“spread sp " technoiogy, which spread

call over the full 1.25 MHz bandwidth of the channel.
Capacity of 8 to 10 times that of an AMPS analog system

the

l%rMETERING INTERFACE

= Internal Modem
+ Land Line Telephone
"« Analog Cellular
+ PCS under Giass

- . )
. call quality compared m AMPS n External Modem
3 Hmhu Soeurlty :
. lmprwod Coverage - fewer cell sites ‘, R823?1485 .
- Operalnon1m&mllﬂzln UsMafkm
. \‘,: AP “”. .
i AMR}\ e -ﬂ AMRA i3 o
glnternal Modem L>R3232l485
| 1200/2400 Baud . EIA Standard - - £
’ POTS : ] :o :tn!:emal Modom Lo\lna;::o:t
2y Rellablo = Multiple meters on single vice :
. m_Flexibility - External Device
o Limited throughput + Can changoom mﬁ.rormodcm - -
- e Relatively expensive + Can locate modem or antenna, nmoufrom Mehr: o
+AMPS : : .. « Ease of Troubleshooting -
« Obsolete Technol ay/Equip L 5 Munlphllehn.omlllw .
o Limited throughput . ngher Throughput
" @ Susceptible to noise #9500 and above
{ AMRA.S - -~ | AMRAS . -




22 RS232

m Limited distance - 50 feet

m Limited devices on same modem
+ Subject to modem splitter
« Can be expenslvc

m Suited for standalone lnstallation

[AMRA:S: . 5
- " ), Toxes.

Lw_»Typic_al‘Rszsz_vlnstauat‘iqn N

L»dess

° Allowable distance up to 4000, feet i
° 32 addressable meters on smglo dewco

o Can access multiple devices with single call
.utilizing some software packages

® Lower cost per point with more devnces

 Two or four wire Bus

Y0

{ AMRA

¢ Can mix meter types on same dlgltal modem

For Businuas § v, Tacse - . q

| AMRA5
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= Simple Schematic Diég‘rams ?@»»RS485 Wiring Diagram
o =P
e @%3‘ f;-? w’si» s e
[AMRAS . o AMRASS, L
LRS485 Technology @» hoosmgTech ology/Ca

. :.nrqu
1) AR,

g ,.‘s-uu 2 '
d\:h.ll"&pnd'm RS4E5 cabling L e cable e 8 -

wm capacitance'of 1{F/ (1.5 typun-d
g d-rululue-pdl-uer oo( .

At

| AMRAZS

mwnmunm(un.nqmuw BN

ol Off Paak cheaper ;
* need some on 'peak min
N Camer Support S
- Poolmg of minutes
w-Good Coverage "
l 1P ‘capable to support packet data Future i
" Roammg agreement wrth hetween camers .
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EModem Manufacturer

=m Technology driven, support

m Clear understanding of future
m Good documentation

= Watchdog circuitry for lockups

" Remote conﬁguratlon

= OTA programmable - Update PRL (CDMA)

L~What you Need From Carriers

m Coverage Maps
m PRL - Preferred Roaming List
m System ID
® No Voice Mail
m No Calier ID .
m No Three Way Calling
= Preference (A or B)
= Support .
f ] Supports 1900 MHz, BOOMHz and Analog\ kS
2 Am:"“ For Businses Texes.

l&»FPC DEPLOYMENT

identify Chssoﬂ:uslom-n R
Sutvey Accounts for Adequate signai CRAS
"+ RSSi- Relative Signal Strength Indication
« Use AT Oommandu-‘CSQ?,_CAD?, css? '
o 11 0r greater - approx. equiv.. to H0dBm

o Use Higher Gain Antenna If nesded .
One on One trainlng with todmk:lans
Diagrams, mstrudions : -
75 Units deployed 2002 - Plot
1000 planned for 2003 - 2005 -

-
 AMRA S

Devices available in Dual Mode, dual band or!n-mode dual band

LFUturé

@ 3G - Packet Dala :

m P addressable dewces B
‘m ngher throughput

= Always On

'+ 1XRTT, EV-DO -CDMA
+ GPRS -GSM _

devices

i Amﬁ;x;

For Business. eyt

l Data Collectlon Sjstem that supports lP based

—
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Lscbmlhunicfation Path 5= Not My Idea of RS485 Network -

Circuit
Switched
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international Symposium

Large Industrial Customers Over 5 MW

Historically these are the first customers
to be connected to a telephone line that

10 Top Reasons for C/l AMR download information to the utility head-

B P end software
i ting Logic and $ into your Business Plan .
neorporating Logic and $ y Load forecasting

Carolyn M. Kinsman Special rate design

Automated Communication Links Inc. Customer information ... if they ask...
aclinc@aol.com

- X MR is bom at the utility
.automatedcommynicationlin m pata is reviewed manually
‘ew other than the engineers see or know the value
Sept 29~ o
b FOUNDATIONS For Business SUCCESS . o
[ANIRAGS o crrons or bosimes 8UEEESS 1601500 T -

Large Commercial & Industrial Customers . e
™o Load Aggregation & Consolidation
over 1 MW
Load Profiling Multi-site valued customers
Special Requests Possibility for energy service offerings
Customer Account request Deregulation
Deregulation Customers at risk to AEP
Attempting a limited energy services Customer Requests
retail program Rate and Load Information
If the price is right gener;unn and rmn;myssian can use this the budget and understanding is there evolution continucs
Special customers require spacial care ome concept is forming that the customer likes this
N ~ o X tility understand that this is only possibie for good customer
. ) R
AMRAE o arions ror sustmens succmss - 1 v | AMBRA [ cavtrne Toon g

49




LHUGS

Hospitals, universities, government &
schools

Most prevalent for requesting assistance
for facilities management

Good rapport with service reps

Rate testing

Load control and device testing

Often shares utility fiber

Generally part of items 9 & 10

Aro patient customers to experiment on

Utility learns the value in commercial energy management
ing transtates findings doto retail corvice offorings

ita ng trapsiates fin

LN
| AMEA::

FOUNDATIONS For Business BUCCESS i~ Sa~ Antors:, Tevis

| .oad Forecasting

Energy Delivery
Power Purchase Agreements

Generally completed by rates and finance
Used to cost justify new gencration & transmissfon
Environmentat issues and lead time more difficult now

SUCCESS ~Cut irino Team

P Individual Customer Profitability

Individual Customer
Profitability varies within
the same rate class

Customer profiling ensures
accurate development and
delivery of rates and
markekiso nraarame

Profitable customers know who they are
Profitabie customers may be able to shift load
Largest potential for power buy back from this group

oy
[ AMR A

For Business. San oo Toven

LBuiIding New Rate Structures

More flexibility of rate contracts and

options within standard customer rate
classes
Minimum of 67
interruptible, seasonal. etc.
ustamer s‘a{nsfactnervu and loyalty is assured

nderstand usage and relation to bottom line
ong-term encrgy contracts means secure foracasting

T

Far Business. r10re0 Tk
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WEB Based Information & Enhanced | Because Information Technologies are not
~ Services going away
Deregulation in some form is coming
Bill settlement
Alternate Energy providers
Energy Service providers
Energy Management Systems
Facilities based conferences

The Value Environment has arrived

If utilities get this far percentage profit from services is higher Manufacturi ng conferences
than energy sales!
Cuslomer programs smail but over time do expand C ommodity Pricing will always bo that

RFev revenues and profits must come from services.
& nvironment, customers. evolution will occur
N EERUR Y i tilities and/or other entities will provide these services

{0
. s et
vendles o Pw&

o e

Cows KO

x*v M’V\’u- b3

-

Because the Customer Wants it!

T
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Session 6F: Wireless Communications for
the 21st Century-Emerging Technologies

AR

YYVvY
002

International Symposium

Emerging Technologies

William H. (Bill) Kirby, Jr.
BlueSpan Communications Corp.

Sept 29—
Oct 2, 2002

Wireless Communications
for the 21st Century

Initial Thoughts

1. No technology is perfect.
2, No solution works everywhere every time.
3. No one company can provide the WHOLE solution.
4. Any given hnol. will pi ly p! an
acceptabie solution, given a defined set of circumstances
existing at a given point in time.

THEREFORE...
We will focus on that can provid.
solutions for the metering function and offer a high degree

of patil and within
an existi P ing envir
R

System Components

Common to all meter reading systems:

-7

e [
™
=

LAN or
N WLAN

AMR &
Host

Access ‘acllily

> FOUNDATIONS For Business SUCCESS 1 5an Atmue Terin

Access Facility
(WANs may be
different)

Utility
System

-

System Components

ccess Facility
(WANs may be
different)

For Business

esorin, Toim
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Session 6F: Wireless Communications for
the 21st Century-Emerging Technologies

-

Technologies of Interest

Short range links for LAN / WLAN

Bivetooth

WiFi (802.11b) @ 'M
.-, 1

i

Jierectronic
fintertsce N
e
jectronkc

N

| AMRAGH

bl For Buvi

At Toran

u

Technologies of Interest

Bluetooth
Anew universal wireless radio protocol using shortrange, ad hoc
i to between i i

devices
Operatas In the unlicensed 2.4 GHz band
ial/Sci ical or ISM) i BI Ue !
Uses frequency hopping, spread spectrum signals
Initial data rates in excess of 600 Kbps

Always on, pser-to-peer, combination circuit and packet
switched networks

Powar output designed for transmission at ranges of 10m
per device—greater distances sttained through RF design
Intended as a cable & connector replacement mechanism for
applications like wireless mouse, cordless headset, remote p!
PCs, eofc.

For Business

Gt Tonin

-

Technologies of Interest

WiFi, or IEEE 802.11b

A universal wirsless radio protocol using medium -
range, ad hoc, connectionless communications
tween a network and electronic devices

Oparates in the unlicansed 2.4 GHz band
ical or ISM)

Uses direct sequence spread spectrum signals THE 9
Data rate approximately 11 Mbps.

Always on, packet switched networks

& Standard for
Wireless Fdeilty
Power output designed for transmission at ranges up to 300m

Used for wireless access ¥ wireless E: o
enable applications like WLAN, public wireless Internet access, etc.

LN
| AMRAS

SUTCESS - San aroma Tesas

A g Fi)

-

Technologies of Interest

Short range links for LAN / WLAN
Blustooth
WIiFi (802.11b)
Access facliities
802.41a
GSM-based data
GPRS
EDGE
uNTS

LN
| AMRASE;

fesomo Tnow

Ize- & ub ¢
42¢E-Fo~ WA 2

> ¢ GHL ”Mbjbs"”
S Gur

soom CEIMIE) (T

fgmbps  335M™ () (B33

. e oy (/, )
b[ut%u‘-‘l"‘q P 2.4 GHE w"f%ﬁsﬂ )' éwkt,})](ﬂ“"
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Session 6F: Wireless Communications for
the 21st Century-Emerging Technologies

f"‘WTechnologies of Interest

IEEE 802.11a
A wirsless radio protocol using short to mediumsange
onnectionless communication between a network

ind ehactionic dovicas
peratas in the unlicensed 5 GHz band divided into
3 distinct domains with a different max pow

Uses quency division
Data rate up to 54 Mbps

Always on, packet switched networks

¢ output for eachy

Technologies of Interest

GSM-based technologies

GSM (Givbat Syster for Mobile commanications) is the most extansively used
twork technology In the world

digital celiular ne!
€50 milllon users in aver 17¢ countries

Plattarm 1o sigrate o 36 technelogy
3G introduces high-speed slways on. [P and packet-based data:

GPRS (Genersl Packnl Radio Sur vice) e 256
50,900, 1940,

Lowecout sohware upgrade
3040 Kbip ¢ ovecage rate v 1o maximenn 115 Kbpe
EDGE (Ehsnced Daia 10¢ GSM Evalution} rm 2,756
200,

Average datx rates®). 150 Kbps but up to d73Kbps
UMTS (Jrimrust Hoblle Telocommuaications Service) < 3G

Used for wireless access wireless E: e
pennive hardware -based upproc
enable applications like WLAN, publvc wireless internet access, etc. oot end viges
\( o Lowncoat high-capacity data up (0 2 Mbps fxed or 334 Kbps meblle
‘ A For Business 5 o Ters 4 For Businevs Sananicon Team q

Technologies of Interest

Short range links for LAN / WLAN
Bluetooth AMR

WIFi (802.11b)
Access facilities
802112
GSM-based data
GPRS
EDGE
umMTS
WAN
Internet

CoN
]IU’IRA}"’

For Business Ao Teran

Access Facllity
(T1, Frame Relay
or Other High
Capacity Facility)

Technologies of Interest

The Intemet
network isting of

A global
Interconnected networks....

Pervasive
Distance insenuitive

multi
ireleas andt wirstina "

Ensy, inexpentive access via numerous i

Enables rapid depioyment of applications
With proper security techniques in place,
becomes the ideal Wide Area Network
for energy information applications

For Business
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Session 6F: Wireless Communications for
the 21st Century-Emerging Technologies

Summary

Wireless based on are g
More and more wireless technologies are going to be incorporated
into the metering function in order to...

Obtain the required features and performance and

Meet both short and long term needs...
for the changing environment within our industry.

a tool for rapid I over a wide area or

for surgical deployments to fill in gaps and extend coverage of
existing metering technology.

Utti a hybrid system isting of multiple i
and applications will be used to collect, transport and process
ing data and i i ion for the enterprise.

The challenge is to design and build multiple systemsthat can be
\e\agily integrated with the enterprise’s legacy systems.
SN
[ & [ e




EG Energy Controls is a privately held high tech firm, based in Amherst, Nova Scotia, Canada. Edward
Herniak, founder and CEO of EG Energy Controls Ltd. is the principal designer. Mr. Herniak possesses
many years of experience in the field of power control technology.

Ever since its founding in 1990, EG has recognized that after rent and direct labor costs, energy and
maintenance are the biggest expense items for companies. Therefore, EG Energy Controls have

& . - |developed and manufactured several energy saving products for
commercial and industrial applications. EG began with an analog
Demand Controller but soon realized that this system was quite
limited. During the following months in Research and Development, a
new line of products were developed and launched as Energy Smart
Modules ™. These products offer quality, reliability and state of the
art technology at a competitive price for end-users.

“JEG markets and distributes its products directly to end-users and
i through Energy Saving Centers located in Canada and the US. EG's
S 1 roducts are certified by ENTELA, a nationally recognized testing and
frating firm.

Mission:

EG Energy Controls Ltd is committed to deepening customer trust through quality of our products and
service, our responsiveness and accountability in everything we do. We connect with our customers by
by understanding their needs and providing information and products to realize their energy savings.
We work to ensure that the customers’ existing equipment is compatible with our products. EG
broadens choices by identifying new energy trends and providing its customers with innovative,
reliable and cost effective technology.

Copyrightik: 1994 - 2002 EG Energy Controls Ltd.
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Energy
Cont

DemandMiser '~ - Maximum Demand Controller

DemandMiser™ Maximum Demand Controllers monitor the instantaneous and demand power and controls them to achieve an
average of 1530% percent on Maximum Demand Charges. This is achieved by temporarily reducing or cycling loads during peric
of high demand. TheDemandMiser™ Maximum Controlier 1s capable of controlling up to eight foads {power consuming devices).
DemandMiser Plus™ is designed for larger installation where as many as 64 loads can be controlied to achieve the desired

savings. For technical specs click here
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EnerMiser - Demand Controller

™
-+ EnerMiser - Demand Controlier

The Demand Control module of EnerMiser is a truly affordable energy management
tool. Correctly implemented, they can produce a saving of 15-30% per month on
Maximum Demand charges.

|

Net electricity charges have two components; the kWh charge and the Maximurr.
- Demand charge. The kWh charge is based on the energy consumed, and as a
' result cannot be easily reduced. However, the Maximum Demand charge is based
- . o on the highest recorded peak demand. These peaks occur when several electrical
! ' ’ ) z "7 .. loads are active simultaneously. By reducing loads during periods of high demand
the Maximum Demand charge can be significantly reduced.

1) Click Here For Detailed Pamphlet

Specifications

Input « Adjustable Demand Limit Setting

0-5Vpc 0.1A « GraphicallPC User Interface

t
Outpu « Monitors kWh, Instantaneous kW, and Thermal kW.

8 Sequential/Alarm/Load Shedding Outputs

e Modem and Internet Communication
24Vpeor Potential Free N/O or N/C (5A) Contacts

« Universal Transducer Interface
Gateway Connection

« Load Profiling
RS232 - RS485

« Stand Alone Operation

Bus Length

1.2km (Beidon Communication Pair) » Upgradable for HVAC control

Communication

RS485 Considerations

Enclosure In order tq implement the iqstallation of a Demand Control system,
the following must be considered:

Material Steel -NEMA 12

+ Assessment of Billing History and Demand Structure

Dimensions — Control Module
« lIdentification of Sheddable Loads

D-6" x W-12" x H-12"

« Assessment of Load Pattern
ENTELA / NRTL / CSA - Certified -

« Evaluation of production process

« Pentium 75 wit Windows 95, 98, 00 (or greater)
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VoltMiser — - Lighting Controller Systern

VoltMiser'™ Lighting Controllers are designed to reduce lighting energy consumption by as nuch as

e 20% in florescent and 25% HID (High Intensity Discharge) lighting systems. The types most
commonly found in industrial, commercial, institutional, office, retail and warehouse space.
VoltMiser™ Lighting Controliers are useable in retrofit as well as new installations. Since contro! is
provided at the panel level, noc extensive rewiring of fixtures is required. The units are alsa very
compact, requiring @ minimum of space. For technical specs click here

Lighting Controller Connection Diagram
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VoltMiser " - Lighting Controiler

VoltMiser'" - Lighting Controlier LITE-XX-XXX

zrd .
% €ﬂ’,}’;§“,t < Lighting Controliers are vital building tool§ of any energy managemen( sgragegy. Through )
T programmed time schedule and automatic multi-step power reduction, significant energy savings
can be achieved. Correctly implemented, the Lighting Controllers can achieve on averageeal
: dollar saving of 15-25% each monthon Maximum Demand and kWh charges. The Lighting
g g Control is designed to provide High, Medium or Low voltage supply to the lighting panels. Since the
’ system employs an auto-transformer, it is considered to be the most efficient method of step voltage
control. It also sustains perfect sine wave and as a result, does not create any harmonics in the

\"QL g, power system. This type of control is suitable foFluorescent and High Intensity Discharge
-— T Lamps. The controller supplies High, Medium or Low voltage to the existing lighting panel and
- therefore, is ideal for retrofit applications or for new constructions.

":! Click Here For Detailed Pampblet

Specifications W

Modularized for easy Expansion
99.5% Operating Efficiency

80- 100% Voltage Output
Automatic Full Voltage At Start Up

Lamp Warm-Up Timer

24 -Hour, Seven Day Programmable Timer
Temporary Lighting Override
25/371501757100 kVA + Demand Control Interface

« Photocell Control

Input Voltage

3x347/277/220/208/120 V

Output

Power Reduction

HID-15/20/25% .
Fluorescent - 15 /20 %
In order to implement the instailation of a Lighting Controller the

Lumen Reduction following steps are considered:

HID - 20% @ 15% Power Reduction

Fluorescent - 12% @ 15 % Power Reduction * Assessment of Lighting Fixtures

« Evaluation of monthly kWh & Maximum Demand values

Lamp Warm-Up Time
for at least 12 months

20 Minutes
« Evaluation of production process

Miscellaneous Data
« Assessment of the load pattern

Working Temperature 7°C — 40°C (45°- 104°F)
Temperature Storage 0°C -—55°C (32°-131°F)
Enclosure

Material Steel

Dimensions

D-203 mm x W-610 mm x H-610mm
D-8", x W-24" x H-24"

ENTELA / CSA -Certified / Special Inspection 60



EG has designed a calculator that enables you to calculate the amount of savings you can gain by

implementing the VoltMiser ™.

You input the amount of lights, the number of days and the amount of power reduction recommended

15/20/25%.

With this information the calculator will calculate the total annual energy savings available.

Lighting Data

Lighting Area #1
Type Of Lights !
Number Of Lights |
Wattage of Each Lightl
w)

Lighting Area #2
Type Of Lights {
Number Of Lights ]
Wattage of Each Light‘
W)

Control Data

Power Reduction (%) r

Hours Controlied Per 1
Day

Days Controlied Per r
Week

Hours Off Per Week r

Number Of Months r
Utility Charges

kWh Charge r

Demand Charge r

Summary |

Copyrightiss 1993 - 2002 EG Energy Controts Ltd. o

Instructions

Simply count the number of light fixtures in each area with
their wattage. Don't forget to include the wattage of the
ballasts. (Ex. HID Lamp 400 WATTS consumes up 10 43C
WATTS per fixture.) (Ex. Fluorescent T8 4 foot lamp with
ballast consumes 35 WATTS each.) Use these humbers
in the wattage of each light.

Power can be reduced up to 25% for HID lamps and
ballast but only up to 17% for fluorescent lamps and
ballast and HPS (High Pressure Sodium) lamps and
baliast. Note: when combining mixed lamp types the lowe
power reduction must be used. (Ex. HID and Fluorescent
overall power reduction can only be 17%)

The hours controlled per day are the actual run times that
the lights are on.

Days controlied per week is the lights on fime in days.
Hours off per week is optional unless lamps are running
24 hours a day 7 days a week and there is no off time
ignore this box.

Number of months applies only with seasonal facilities
Kwh (Kilowatt Hour) charges are the utility rates for energy
use. Usually in cents per kilowatt hour. (Ex. $0.05 cents
kwWh)

Demand charge is also provided by the utility in dollars per
kilowatt. (Ex. $7.5 per kilowatt)
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Kent Buiiding Supply’s Bottom Line Brightens Up
With VoltMiser™ Lighting Controllers

« Runtime of the facility is16 hrs a day, 6 days a week with 24.5%
power reduction

« Lighting for this facility consists of 400500 Metal Halide Fixtures.

« Four VolMiser™ Lighting Controllers were instalied in the electricz
room to provide three power reduction levels

« Operation is controlied from two locations, the contractor desk in th
front of the store and the main lighting control panel in the electrical
room.

Kent Building Supplies of St. John, NB ( New Brunswick , Canada ) is the largest home improvement retailer in Atlantic Canada,
employing over a thousand dedicated associates. They have grown rapidly in the past decade, adding modem Home improvement
Warehouses to their superior chain of home center outlets.

Their modern store layout averages 28,000 square feet for their home center, with the latest warehouse stores boasting a size of
138,000 square feet. They are proud of what they do and have built a reputation for excellence. For the last five years, they have
ranked in the top ten nationally for home center sales.

In 1998, Kent was adding a new 100,000-sq. ft. facility to their chain located in Fredericton , NB. EG Energy Controls VoltMiser™
Lighting Controllers were installed in the new store to save lighting energy costs. "Lighting is a major electrical load and poses a
substantial operational cost burden in a facility this size”; according to Project manager Rick Davis. Mr. Davis affirns that: “They
are pleased with the results of the EG supplied Lighting Controllers and although a 24.5% power reduction to the
lighting fixtures have been achieved, they have not had any discernable reduction in illumination levels on the sales

floor”.

Measured against other Kent stores in the region, energy consumption results at the Fredericton store have been impressive. The
payback on their investment was less than 22 months, better than the two-year payback period typical of EG Energy Controls
VoltMiser™ and other energy saving products. Mr. Davis also states that: “On the basis of these results, they intend to include EG

Energy’s systems as a standard feature in all of their future building plans™.

Copynghtes 1994 - 2002 £G Energy Contiols Ltd. -«



EnerMiser - Energy Management System

EnerMiser ™ Energy Manager i1s a modular. multifunctional system designed to economically provide both control and monitoring
of energy usage in smaller enterprises. Modules are provided for lighting controi. controlling maximum demand. HVAC contiol as
well as momitonng environmental and alarm conditions. Due to its diverse capability and ability (o be expanded to monttor or conirof
as many as 2000 points EneMiser™ provides both a very atiractive investment payback and long lerm vaiue.

t EnerMiser™ Demand Controlier b EnerMiser™ Real Time Energy Controller

CONNECTION DIAGRAM
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