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COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

APPLICATION OF INTER-COUNTY ENERGY ) 
COOPERATIVE FOR A CERTIFICATE OF ) 
CONVENIENCE AND NECESSITY PURSUANT ) 
TO KRS 278.020(1) AND 807 KAR 5:OOl , 
SECTION 9, AND RELATED SECTIONS, ) 2009-001 43 
AUTHORIZING CERTAIN PROPOSED ) 
CONSTRUCTION IDENTIFIED AS THE ) 
2009-2012 CONSTRUCTION WORK PLAN 1 

) CASE NO. 

RESPONSES TO 

SECOND DATA REQUEST OF COMMISSION STAFF 
TO INTER-COUNTY ENERGY COOPERATIVE 

1. In its response to question 1 of the Commission Staffs first data request (“Staffs 
First Request”) Inter-County states that “Board of Directors, staff and 
management have been reviewing various AMR vendors and asked for vendor 
quotes, as well as quotes for meter testing and meter change outs.” 

a. What are the specifications that Inter-County has given the vendors 
regarding the AMR meters it plans to purchase? Explain in detail. 

Response: 

For the AMR vendors a “Points of Interest AMI questionnaire” along with GPS 
points for each of our members was sent to the following vendors: 
Cannon/Cooper, Elster, Sensus, Aclara (the GPS points were not sent to Aclara), 
Landis+Gyr radio system, Landis+Gyr Power line carrier system, and Tantalus 
systems. A copy of the “Points of Interest AMI Questionnaire” is attached as 
“Exhibit A” (3-pages). 

Inter-County Energy (“ICE”) received the questionnaires back from Cannon, 
Aclara, Tantalus, and Landis+Gyr, from which a comparison sheet was 
generated and the functionality of the systems was assessed. Presentations 
were made by Elster, Cannon/Cooper, Aclara, and Landis+Gyr, both power line 
carrier and radio. A copy of the comparison sheet is attached as “Exhibit 6” (2- 
pages). 
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2. 

Therefore, specifications for AMR were not given. Instead, the vendors were 
asked to provide the functionality of their systems from which we could evaluate 
which system best suited ICE’S needs. 

As for the AMR meter choice, the AMR system chosen drives what is available 
from the various meter manufacturers. Here again, specifications were not 
written for the various AMR meters, but rather the meter functionality that best fits 
the needs of the cooperative. 

b. Identify all vendors contacted by Inter-county regarding the supply of AMR 
meters. Include in your response a copy of all materials supplied by the 
vendors detailing the specific equipment to be supplied. 

Response: 

The vendors contacted are listed above. Presentations were given by Elster, 
Cannon/Cooper, Aclara, and Landis+Gyr. Based upon the functionality and the 
communications methods from the “Points of Interest AMI Questionnaire” and the 
presentations, management and staff were in agreement to focus our attention to 
the Aclara and Landis+Gyr systems. Site visits were made to review Aclara 
installed at Taylor County RECC and Tri County REMC. ICE also visited Blue 
Grass Energy and Win Energy, located in Vincennes, IN, to view the Landis+ 
Gyr/Hunt system. On August 13, 2009 during an Executive Staff Meeting, 
management and staff were in agreement to select the Landis+Gyr/Hunt system. 

Attached is a spreadsheet labeled “Exhibit C”, which details the materials that 
would be involved in the installation of both the Aclara and Landis+Gyr systems. 
Also attached, labeled “Exhibit D”, are copies of the information provided by the 
vendors. Due to a confidentiality agreement signed with Landis+Gyr/Hunt 
system and emails with confidentiality disclosures, some items or information has 
been omitted. 

The response to question 3 of Staffs First Request provided detailed information 
with respect to the capabilities of the new AMR meters at implementation. 

a. Beyond its installation of the AMR equipment, describe what plans, if any, 
Inter-County has for future installation of Advanced Metering Infrastructure 
(“AM I ”) . 

Response: 

With various functionalities of “AMI” circulating the industry, ICE has the opinion 
that many of these technologies, such as in-house display, smart appliances, and 
distribution automation are still in the developing stage. 
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3. 

Though not included in our recent Long Range Plan, it is the intent of ICE to 
continually monitor available technologies. Load control for example, is being 
implemented by various Kentucky cooperatives and East Kentucky Power. 
Remote connectldisconnect, pre-pay billing, time of use or real time pricing will 
be options that we would later review. 

b. Explain if additional equipment would be needed to complete the plans 
identified in response to a. above. If additional equipment would be 
necessary, state whether the AMR meters as proposed would have to be 
replaced to complete these plans. Explain. 

Response: 

With the system ICE has chosen, of the technologies listed in the previous 
question, In-house display is available with "Zigbee" technology, at a cost 
multiplier of 2.86 of the base AMR meter. Load control costs are independent of 
the system and will be an additional cost regardless of the base AMR meter. 

For remote connectldisconnect, this would also be an additional cost regardless 
of the AMR meter. Though they do manufacture meters with integrated 
disconnect, such meters are 6.4 times the cost of the base meter. Not knowing 
how many would be needed or where they would be placed, a separate 
disconnect collar would be a later option. 

For pre-pay billing, the chosen system would allow for such billing, but would be 
at an additional cost of a third party software vendor whose pricing is currently 
unknown. Time of use is available with the current system for up to 4 times of 
use daily rates along with seasonable schedules. Real time pricing is available 
with this system but would require replacing the base meter at a cost multiplier of 
3.31. 

The cost multipliers used are based upon confidential prices provided from the 
vendor and only reflect the base cost of the AMR meter and module. 

Section 3-B1 of the Construction Work Plan shows an average meter 
replacement cost between $180 and $203. 

a. If known, identify and describe any future upgrades that will be necessary to 
implement the AMI plan described in the response to 2.a. of this request. 

Response: 

No future upgrades are planned. Review of other advances will most likely take 
place in 2012, at which time upgrades, rates, regulations, and consumer 
demands will drive ICE'S decision. 
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b. If known, provide the cost difference between the AMR meters as proposed 
in the application and those that would be considered the most advanced 
AMI meters currently available. Also, if known, provide the cost difference 
between the proposed AMR meters and those AMI meters that are capable 
of providing the functions required to meet Inter-County’s AMI plan, but are 
not considered the most advanced AMI meters available. If the AMR 
meters proposed by Inter-County are not the most advanced available, 
explain why Inter-County is not proposing more advanced meters. 

Response: 

Being unsure what “the most advanced AMI meters currently available” are, ICE 
will base its answer on the most functional meter that the selected vendor has to 
offer. From the pricing quoted, the most functional meter offered would be over 6 
times the base AMR meter cost. 

For the technologies reviewed, ICE management and staff believe the system 
chosen will satisfy our member’s needs. If laws, technology, or costs indicate a 
system upgrade or replacement is warranted, ICE will take appropriate measures 
to comply. 
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Marvin Graham, being duly sworn, states that he has prepared the responses to 

the Second Data Request of Commission Staff to Inter-County Energy Cooperative in 

Case No. 2009-00143, dated September 8, 2009, and that the matters and things set 

forth therein are true and accurate to the best of my knowledge, information and belief, 

formed after reasonable inquiry. 
17 

Inter-County Energy Cooperative Corporation 

Subscribed and sworn to before me by Marvin Graham as Vice President- 

Operations of Inter-County Energy Cooperative Corporation this $id- day of 

September, 2009. 

STATE OF KENTUCKY 
COUNTY OF BOYLE 

My Commission Expires ‘/I 5/24. ( 3  

James William Barnett 
Counsel for Inter-County Energy Cooperative Corporation 
114 South Fourth Street - Danville, KY 40422 
Telephone: (859) 236-2641 / Fax: (859) 236-1483 
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David Phelps, being duly sworn, states that he has prepared the responses to 

the Second Data Request of Commission Staff to Inter-County Energy Cooperative in 

Case No. 2009-00143, dated September 8, 2009, and that the matters and things set 

forth therein are true and accurate to the best of my knowledge, information and belief, 

formed after reasonable inquiry. 

David Fhelps, System 
Inter-County Energy Cooperative Corporation 

Subscribed and sworn to before me by David Phelps as System Engineer of 

Inter-County Energy Cooperative Corporation this 2 I sf- day of September, 2009. 

LkL X&d2!2 
NOTARY PUBLIC 
STATE OF KENTUCKY 
COUNTY OF BOYLE 

My Commission Expires 7/r 5/ 40 I 3 

ames William Barnett w Counsel for Inter-County Energy Cooperative Corporation 
114 South Fourth Street - Danville, KY 40422 
Telephone: (859) 236-2641 / Fax: (859) 236-1483 





EXHIBIT A 

- frequency 
- Unlicensed Radio 
- frequency 

Pager 
Other 

_FUNCTIONALITY 
KWH 
Demand 
Real Time Pricing 
Net-Metering 

Foward 
KWH - 
KW 

inter County Energy 
Points of Interest 

-- 

- ~ - -  
I 

I uu 
Multiple KWH & KW 
Number of Seasons 
Number of Daily Intervals 
Meter Storage Capability 

, I  I I 

3PH 
Outage Notification 

Notification Time 
Notification Accuracy 

Both 
KWH 
KW 

-,-,..,, 

I I 

I I 

- 
ConnecffDisconnect 

1 DU 

Voltage Monitoring 
% Tolerance 
3 phase availability 

Remote Display 

lnst KW 
KWHlKW cost 
Billing Period Total Cost 

# of relays/points 
Relay sizes available 

Prepay Capability 
Substation Identification 
Feeder Identification 
Phase Identification 

Case No. 2009-00143 
(Page 1 of 3) 



EXHIBIT A 

VENDER GENERAL INFORMATION 
---. # Of customers 

# Of endpoints sold 

Network functional 
Stand Alone Software 
Multi-Speak compliant 

-I__-- 

--- 

IVR 
OMS 
CIS 
Mapping 

- 
METER COMPATIBILITY I PH & 3PH 

ABB 
ELSTER 
GE 

LANDIS + GYR 
SENSUS 

-I 

ITRON ~~ 

- 

.- 

- 

I 

- 

Case No. 2009-00143 
(Page 2 of 3) 



EXHIBIT A 

Inter County Energy 
Facts Sheet 

1 I 24,000 residential members 
2. 1,300 commercial accounts 
3. 3,330 mile of overhead primary and secondary line 
4. 360 mile of underground primary and secondary line 
5. Territory covers an area 50 miles N to S and 100 miles E to W and includes 

these counties: Lincoln, Marion, Garrard, Boyle and parts of Casey, Larue, 
Madison, Mercer, Nelson, Rockcastle, Taylor, and Washington. 

6. Electrical distribution only, no transmission, no water, no gas 
7. Wholesale Power Supplier: East Kentucky Power 
8. Terrain is primarily rolling hills and valleys. 
9. C.E.O. -Jim Jacobus 

VP Finance and Accounting - Vickie Lay 
VP Operations - Marvin Graham 
VP Customer Services - Sheree Gilliam 

I O .  Installation Time Frame - Jan. 2010 thru Dec. 2011 

Case No. 2009-00143 
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Inter County Energy 
Points of Interest 

1 I I I I I I I 

Case No. 2009-00143 
(Page 1 of 2) 



EXHIBIT B 

Case No. 2009-00143 
(Page 2 of 2) 





: 
I- z 
3 r 

V P T - r n  
r r  -;r 

N to toN f 0 0 ln 

2 
0 
0 to 

Y 
0 0 0  
otoo m N w  

0 to N 

2 2  

e 
O N  

c 

$ 0  

52 

T - r  

e e 
n 
U 
m 

f l.-+ 

4 

W 

0 0 w 0 0 v)  

2 Y 
0 0 0  o m 0  
toNln 

2 2  



r v- o T- N w m m m  in m r 

r 

T - r  

.. 
Is 
12 

5 

a 
3 cn 
-I 

2 z 
cn cn 
W 
-l 
W 

a 

k! a 
n 
W 
0 z 
W 
I- 

-I 
2 
2 E 



r - 0 0  - t o r r  
7-10 N 

0 0 
0 
10 N 

c 

*err 
7-10 N 

0 0 
0 10 

N 

c 

c 





ACLARA 

EXHIBIT D 

CASE NO. 2009-00143 



INTER COUNTY ENERGY AMI SOLUTION 
TWACS by ACLARA 

Presented by HD SUPPLY - UTILITIES 
AUGUST 3,2009 

DESCRIPTION: QTY PRICE EACH EXTENDED 

SOFTWARE and HARDWARE: 
TNS Software package: 

W A C S  Net Server Software 1 
ProAsys Outage Software 1 
Optimum Interface Software 1 

TNS Hardware Package for up to 50,000 meters 
I st Year Program Support & 4 Training classes 

1 
1 
1 I st Year Software support 

SUBSTATION EQUIPMENT: 
Control and Receiving Unit (Outdoor) 
Outbound Modulating Unit (One per Bus) 
High Density Feeder Panel 
Inbound Pickup Unit (One per Feeder) 
MTU with Fused Switch 15OKVN7.2KV 
MTU with Fused Switch 15OKVN14.4KV 
MTU with Fused Switch 225KVN14.4KV 
MTU with Fused Switch 3OOKVN14.4KV 
Note: Transformers subject to CPI adder 

14 
14 
1 
43 

2 
5 
5 
2 

ELECTRIC METER MODULES: 
EMT-XM Module for Centron 240V FM2S 24,000 

100 UMT-R-F Single Phase Module 240V FM2S 
Poly Phase Module any form 120-480V L1 

METERS: 
Centron Single Phase 2s  CL 200 240V 
Sentinel Three Phase Level I 

OPTIONAL ITEMS: 
Disconnect Collar 
LCT Load Control Transponder 
IHD In Home Display 
STS Substation Test Set 
PRTU Portable Test Set 
RSRTU Stationary Test Set 

1,300 

24,000 
1,300 

50 
1 
1 
1 
1 
1 
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TWACS Module 
Name 

Consumption 

- - - - __ __-._____^.__I___ __ _ _ _  _ _  -_I_ 

David Phelps 

From: 
Sent: 
To: David Phelps 
Subject: Twacs Pricing 
Attachments: Inter County Energy WACS Quote 8-3-09.doc 
David- 

Stasalovich, Jessica L [HDS] [Jessica.Stasalovich@hdsupply ~ o m ]  
Tuesday, August 04,2009 11 :49 AM 

EMT-XM UMT-R 

Forward 

Reverse 

Net 

Secure 

--- a 
a a 
a a 

a 

History a a 
Demand 

15 minute peak 

30 minute peak 

60 minute peak- 

Fixed Block 

- I- 
m a 
a a 

a 
a 

Rolling Block 
Remotely 

Configurable 

a 

Display Configurable 

15 m 

~ - ~ - - l  
Interval Data 

.60 minute a - a 
30 minute 

linute 

8/5/2009 

M 

Pl 
a 
d 

a 
2channels I M 
4 channels 

History a 



Meters Supported - 

7 NOTES: I’ Electromechanical meter demand display not configurable I 

Itron@ Electro- Electro- krona 
Centron@ Mechanical Mechanical Sentinel@ 

L+G L+G L+G L+G Elster 
Focus@,AL FOCUS@ AL FOCUS@ AL S4e A3 Alpha@ 

Remote configurability of Demand and Interval Data has 
not been developed in TNS. 

2 



us Single-phase Product Specification Sheet 

Product Specifications 

-4OOC to +85OC under cover 

Nominal Voltage 

120V & 240V 

Operating Voltage 

80% to llS0/o of  Vn 

60Hz +/- 5% 

Humidity 

5% to 95% relative humidity (non condensing) 

Class 200 0.050 Amp 
Class 100 0.025 Amp 
Class 20 0.004 Amp 
Class 320 0.050 Amp 
Class 480 0.120 Amu 

12w 

1.8W Max 

0.2 

able F 
Self-contained 2S, 2SE, 12S, 25s 
Transformer Rated 35, 45 
K-Base 2K 

ANSI C.12.1 - 2001 for electricity metering 

ANSI C.1.2.10 - 1987 for watt-hour meters 

ANSI C.12.20 - 1998 for solid-state electricity meters 

ANSI C.12.19 - 1997 American National Standard, Utility Industry End Device Data Tables 

CAN3-C17 - M84 Canadian specifications for approval of type of electricity meters 



Advanced Function Product Specification Sheet 

Product Specifications 

General Specificatio 
Active Energy kWh/kW 
Digital Multiplication Measurement Technique 
Non-Volatile Memory 
Designed for 20+ years life 

Utilizes ANSI C12.19 protocol (between meter and AMR device) 
9-Digit LCD 
Display scroll sequence programmable (factory or end user) 
Type 2 ANSI C12.18 optical port 

Nominal Voltage 

Power Consumption 
Digital Power Indicator, 

< 1.9W Max 

Class 320 0.050 Amp 
Class 480 0.120 Amp 

Class 200 0.050 Amp 
Class 100 0.025 Amp 
Class 20 0.005 Amp 
Starting Watts (Form 2s) 
12w 
Load Performance Accuracy 
0.2 
Available Forms FOCUS AX Adv 
Self-contained 
Transformer Rated 3S, 4s 

lS, 2S, 2SE, 125 25s 

2K 

Modular or Inte 

ANSI C.12.10 - 1987 for watt-hour meters 
ANSI C.12.20 - 1998 for solid-state electricity meters 
ANSI C.12.19 - 1997 American National Standard, Utility Industry End Device Data Tables 



CENTRONB Meter - Features & Benefits - Itron 

View Measure Vision @ 

Page 2 of 2 

0 2009 ltron All rights reSeNed Contact Us I Privacy I Site Map 

8/5/2009 



Technical Specifications 

Meter Compatibility 
FORM CLASS VOLTAGE 
1s 100 120 
2s 200 240 

2SE 320 240 
2K 480 240 

3s 10/20 240 
9s to/za 240 

2 5s 200 120/208 

3s 10/20 120 

12s 200 120f 208 

Functional Specifications 

Programming Parameter; 

Tamper Detection: 

MeterlMadule Interface: 

Application: 

Operational Specifications 

Transmit Frequency: 

IDR interval 

Power outage detection 
Reverse rotation detection 
Voltage monitoring 

Quadrature Energy Pulse 

Two-way power line carrier (PLC) enabled TDR 

Standard PLC line frequency - 60 Hz 

Environmental Specifications 

Operating Temperature: -4OOC to -t8S°C 

Operational Relative Humidity: 

Surge Withstand Specifications 

ANSI C37.90.1. - 1989 Surge withstand capability 

ANSI C12.20 - 2002 Electrical Fast TransienVBurst 

ANSI C12.20 - 2002 Effect of High-Voltage Line Surges 

5% to 95% (non-condensing) 



FAQ's 

Meter Forms 

communication Type 

P.O. Details 

Form 1 S (Class '1 00) 
Form 25 (Class 200 or 320) 
Form 3S, 4s (Class 20) 
Form 12S, 25s (Class 200, 120 Volt) 

PLC for 2-Way AMR 

PO to ltron for Meters, PO to Aclara for EMT-3C 
or EMT-3C-MP Modules 

ltron Factory Integration I Yes 

Meter Warranty & Meter Repair 1 3years 

ltron Inc. 
Ikon is a leading technology provider and critical source of knowledge to the global energy and water industries. ltron operates in two 
divisions; as ltron in North America and as Actaris outside of North America Our combined company is the world's leading provider of 
metering, data collection and software solutions, with nearly 8,000 utilities worldwide relying on our technology to optimize the delivery 
and use of energy and water Itron delivers indusby leading solutions for electricily, gas and water meters; data collection and communication 
systems, including automated meter reading (AMR) and advanced metering infrastructure (AMI); meter data management and utility 
software applications; as well as comprehensive project management, installation, and consulting services. 

Corporate Headquarters ltron Inc. ltron Inc. 
21 11 North Molter Road 
Liberty Lake, WA 99019 
U S A  West Union, SC 29696 Mississauga, Ontario L5N 2V8 
Tel . 1 800 635 5461 U.S.A. Canada 
Fax: 1 509.891 3355 Phone: 864.638.8300 Phone: 800.21 8.9633 

Electricity Metering - US. 
31 3-B North Highway 11 

Electricity Metering - Canada 
6700 Century Avenue, Suite1 00 

Fax: 864.638.4950 Fax: 905.81 2.5028 
Technical Support: 866.877.2007 

Due to continuous research, product improvement and enhancements, Ition reserves the right to change product or system specifications Publication 100857CC-01 
02/08 without notice ltron is a registered trademark of lbon Inc All other trademarks belong to their respective owners 0 2008, ltron lnc 



Check Meter  Voltage 
Often a customer will call t o  report that lights are dim. Performing a volt- 

age check allows the utility to  determine if the customer is experiencing low 

voltage. With this function, a utility can immediately check the voltage of an 

individual or group of meters. 

AMR Blink Analysis 
An added benefit of the datavoice OMS - 
W A G *  module, is the ability t o  predict the 

likely source of  a problem based on the blinks 

reported by the AMR system. The system im- 

ports the blink history from the AMR and then 

summarizes that data using connectivity and 

outages in the OMS. A new report also allows 

. . .. I _  

users t o  add a layer t o  the datavoice Map Viewer, which shows if a meter has 

had a blink in the  last 7 days. Meters blinks are indicated by a yellow, orange, 

or red circle, depending on the number of blinks (a configurable setting). 

'The resu l t s  af t h e  ping r e q u e s t  a re  posted t o  t h e  d a t a v o i c e  M a p  V i e w e r  

G BENEFITS 

Check meter voltage t o  better iso- 

late power degradation problems. 

Increase customer satisfaction by 

responding in a faster more posi- 

tive manner to  customer needs 

and concerns (d ims/bli n ks). 

Blink Analysis provides a side-by- 

side comparison of AMR and OMS 

data by specified date ranges. 

Automatically select a group of 

meters from the map, and submit 

meter pings as one job. 

Choose to  view al l  AMI jobs that 

include a particular meter. The 

results page shows the job and the 

status of all meters in the job. 

Instantly view the customer's 

last  meter status, from the 'View 

Open Incidents' page. The result 

displayed is based on i t s  status the 

last time the meter was checked. 

The dVlMS dashboard displays the 

AMI status, showing al l  substa- 

tions and feeders with current AMI 

meter status jobs and the number 

of meters reporting off/on. 

datavoice International D 2009 101 West Main Street, Allen, TX 75013 
www datavoiceint corn 888-DATAVOICE (Press 2 for Sales) sales@datavoiceint corn 
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LOAD CONTROL GROWS 
INTO POWER QUALITY 
PARTNERSHIP 

or almost a quarter-century, Rappahannock Electric 
Cooperative in Fredericksburg, Va., has offered its 

nearly 100,000 members a popular electric water heater 
load management option under a partnership with 
Aclara, formerly known as DCSI. 

About 29,000 Rappahannock Electric consumers 
volunteer to help lower electric bills by letting the co-op 
switch off their water heaters during demand peaks. In 
exchange, members receive free water heater repair and 
maintenance. 

“The cost of operating this program is significantly 
less than maintenance and repair trips each year,” notes 
Oliver Price, Rappahannock Electric district customer 
service director. “Not only have we reduced our demand 
for electricity over the past 23 years, but we have 
produced gross savings of more than $50 million.” 

Pleased with that program, Rappahannock Electric 
expanded it using Aclara’s two-way automatic 
communications system (WACS). Hourly meter reads 
now create a comprehensive profile of a member‘s 
energy use-data that comes in especially handy for 
billing questions and other consumer support. 

“The ability to provide hourly data to a member is a 
great tool,” confirms Marsha Rutherford, Rappahannock 
Electric automated meter reading system administrator. 

AslaiaTochnologiba of ESCO 

The co-op added W A C S  Disconnect Switch 
Interface (DSI) collars in 2005 and the PROasys system 
for additional efficiencies. Nearly 4,450 W A C S  DSI 
collars have been installed at remote or multiple-meter 
services, saving the co-op 23,000 service cal Is-and 
$600,000-since they were deployed. 

service through TWACS technology. For $3 a month, 
members can purchase an outage notification service. 

“The outage notification service gives our members 
a bit more security in knowing what’s going on at their 
properties while they’re away,” Rutherford concludes. 

The PROasys system provides another value-added 

Aclara 
945 Hornet Drive, Hazelwood, MO 63042 I P: 800.297.2728 F: 314.895 6543 
info@Aclara.com I www.Aclara cam 

Reprinted with permission from Rural Electric Magazine, (Connections) October, 2008 
by The Reprint Outsource, 717-394-7350 

mailto:info@Aclara.com
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or almost a quarter-century, Rappahannock Electric 
Cooperative in Fredericksburg, Va., has offered its 

nearly 100,000 members a popular electric water heater 
load management option under a partnership with 
Aclara, formerly known as DCSI. 

About 29,000 Rappahannock Electric consumers 
volunteer to help lower electric bills by letting the co-op 
switch off their water heaters during demand peaks. In 
exchange, members receive free water heater repair and 
maintenance. 

“The cost of operating this program is significantly 
less than maintenance and repair trips each year,” notes 
Oliver Price, Rappahannock Electric district customer 
service director. “Not only have we reduced our demand 
for electricity over the past 23 years, but we have 
produced gross savings of more than $50 million.” 

Pleased with that program, Rappahannock Electric 
expanded it using Aclara’s two-way automatic 
communications system (TWACS). Hourly meter reads 
now create a comprehensive profile of a member‘s 
energy use-data that comes in especially handy for 
billing questions and other consumer support. 

“The ability to provide hourly data to a member is a 
great tool,” confirms Marsha Rutherford, Rappahannock 
Electric automated meter reading system administrator. 

AcleteTcchnologirs of ESCO 

The co-op added TWACS Disconnect Switch 
Interface (DSI) collars in 2005 and the PROasys system 
for additional efficiencies. Nearly 4,450 WAGS DSI 
collars have been installed at remote or multiple-meter 
services, saving the co-op 23,000 service calls-and 
$600,00O--since they were deployed. 

service through TWACS technology. For $3 a month, 
members can purchase an outage notification service. 

“The outage notification service gives our members 
a bit more security in knowing what’s going on at their 
properties while they’re away,” Rutherford concludes. 

The PROasys system provides another value-added 

Aclata 
945 Hornet Drive, Hazelwood, MD 63042 I P: 800.297.2728 
info@Aclara corn I wwwAclara corn 

F: 314.895 6543 
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e Improve operations 

e Increase customer 
satisfaction 

e Conserve resources 

8 Mitigate risk 

Electric, gas, and water utilities rely on 

proven, reliable Aclara AMI solutions 

to meet their most pressing data- 

communication challenges. In urban 

locations and rural communities, the 

need to  collect, understand, and use 

metering data is universal for the 

demands of today - and tomorrow. 

Captur ing  da ta .  Liberating knowledge .m 



Residential customers of electr ic 
cooperatives benefit from understanding 
the value of their energy use and  are 
encouraged t o  conserve. 

Member Energy Analysis builds a powerful  database f o r  future 
communications and for  marketing uti l i ty products and services. 
It includes a variety o f  energy managernent-related analysis, 
information, and calculators tha t  are organized in to a 
w e  I I  - co ns t  ructed, online horn e - e n erg y center. 

Enhanced cus tomer  satisfaction 
Provides a sophist icated tool t o  build 
customer relations 

Per  son alized reports  
Helps customers make individual smart- 
energy choices 

Aclara Software Member Energy 
Analysis delivers 

Customer profiles 
Generates prafi les t o  ta rge t  users for  other 
products and services 

Ta i I o re  d c o m m u n i c a t i o n s 
Allows ut i l i t ies t o  send personalized 
messaging 

Customer engagement  
Supports energy-management and 
marketing init iatives 



Electric, water, and gas uti l i t ies ef fect ively 
t rack meter assets from purchase t o  
retirement using software specif ical ly 
designed t o  do the job. 

Aclara S o f t w a r e  AMI Device Management  for  Midsized Utilities is 
a rapidly deployed, out-of-the-box solution for  managing meter ing 
devices .  It hand les  tas l ts  t h a t  general-purpose a s s e t - m a n a g e m e n t  
s y s t e m s  cannot ,  including t e s t ing  me te r s  and communicat ion modu les  
a s  well a s  managing device configurations. 

I management 

Meter Asset 
Lif ecycle 

AMI  Device Management for 
Midsized Utilities delivers 

Tot,al a s s e t  visibility 
Tracks m e t e r s  in t h e  w a r e h o u s e  a s  well a s  
t h o s e  connec ted  t o  p remises  

Efficient AMI operat ions 
Suppor t s  device t e s t ing  

Configuration management  
Stores dev ice  d a t a  in a central ,  controlled 
repository and  maintains  dexice 
configuration integrity. 

Scalability 
Expands as bus iness  r equ i r emen t s  g row 

I n te r o pe r a bility 
Connec t s  t o  bus iness  s y s t e m s  via Service-  
0 r iented Archi tecture  

Device transfer 



L 

A low-r isk and quickly deployable solut ion 
tha t  al lows cooperatives to  leverage exist ing 
AMR data into AMI knowledge without the  
need for  upgrading meters. 

The Aclara Software Meter Data Management System (MDMS)  for 
Midsized Utilities provides t h e  foundation for cus tomer  t ime-of-use 
billing and  demand r e s p o n s e  programs. The MDMS c l e a n s e s  a n d  
m a n a g e s  large volumes of interval data ,  and calculates  t i m e - b a s e d  
u s a g e  while giving detailed v i ews  of your data .  MDMS appl icat ions do  
more  t h a n  p resen t  t h e  da t a  - t h e y  provide cus tomers  w i t h  t h e  tools 
and understanding needed  t o  make smar t  decisions.  

Aclara Software M D M S  for 
Midsized Utilities delivers 

Convenient and reliable instal lat ion 
Deploys in ju s t  a few months  

P re- i  nte g r a t  ion 
Manages  billing integration p r o c e s s  with 
billing applications s u c h  a s  NISC and 
Daffron 

Scalability 
Provides t h e  foundat ional  MDMS fo r  adding 
future modular appl icat ions 

Proven accuracy 
Verified with advanced  validation eng ines  

lnteroperabi l i ty 
Supported by Se rv ice  Oriented Archi tecture  
( S O N  



The foundation of the flexible Aclara STAR Network system is a uniquely designed meter 
transmission unit (MTU) t,hat reads the utility meter. MTUs operate on a schedule specified by 
the utility and can transmit multiple readings per hour. 

Gas and water units are mounted near or on the meter, and are powered by a permanent, 
lithium-ion battery that guarantees trouble-free operation for up to 20 years, depending on 
how often the unit communicates. Electric MTUs integrate wi th the meter and offer a battery 
backup that ensures continuous receipt of data from the meter during outages. 

MTUs transfer data over secure, licensed 450- to  470-MHz radio frequencies to data collector 
units (DCUs) positioned strategically throughout the utility's service area. DClJs use a variety 
of backhaul options to transfer data to  the utility - radio and cellular signals, fiber-optics, 
Ethernet, and Wi-Fi. Robust system architecture ensures no missed readings and guarantees 
security and revenue protection. 

Within the utility, the system's network control computer (NCC) provides user-friendly access 
to usage data through a Web browser-based interface. Utilities can also integrate the NCC 
database with other applications such as billing programs or data management systems. If the 
STAR Network system is configured for two-way communications, the utility also can send 
data to the meter. 

[ Capturing data. Liberating knowledge." I 



Aclara Software unlocks the power of AMI  
systems, delivering enhanced billing and meter- 
ing data to the utility and i ts customers in 
support of: 

e Meter data and meter asset management 

o Revenue management and protection 

o Distribution asset planning and analysis 

o Customer care 

e Resource efficiency and demand 
management 

Over lo0 major energy and water organizations 
worldwide rely on Aclara Software to reduce 
capital and operating costs, increase customer 
satisfaction, and provide the foundation for 
efficiency and resource management programs. 

Aclara Software's enterprise-wide approach 
creates the infrastructure necessary to 
manage AMI, meter data, and utility assets. A 
proven-at-scale solution, Aclara Software 
provides a data structure flexible enough to 
meet the needs of today and tomorrow. Our 
collection of powerful Operational Efficiency 
solutions helps our clients leverage critical 
data assets. 

From an end-use customer perspective, Aclara 
Software does much more than simply present 
data. Our Customer Care solutions help utility 
customers understand their bills, utility rates, 
and efficiency options, delivering content and 
analytics that provide customers more control 
of their resource usage. 

J 
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Aclara AMI solutions enhance every utility's ability to increase customer 
satisfaction while improving operations, conserving resources, and reducing risks. 

AC LARF; 

Operational Excellence 
9 Provides PLC- and RF-based AMI  systems for gas, water, and electric 

9 Improves service scheduling, delivery, and outage planning 

Aclara 
945 tiornet Drive, Hazelwood, MO 63042 I P: 800 297.2728 I F: 314.895.6543 

* Applies integrated technologies to the Smart Grid 

e Introduces comprehensive meter data and assets for greater system value and ROI 

Customer Satisfaction 
* Retains loyal customers with innovative energy programs 

0 Delivers pricing and billing via in-home displays or web pages 

* Provides fast and efficient service 

Enables customers to make usage decisions with energy profiles and 

conservation programs 

Resource Conserva t:i on 
Provides two-way demand response to reduce peak energy use 

9 Identifies precisely water-leak losses 
* Manages and transmits high-resolut,ion usage data 

a Develops time-based rate determinates 

+m Risk Mitigation 
* Offers proven AMI solutions with service-oriented MDM 

Employs open-standard technologies for future-proof AMI investment 

Integrates new technologies for legacy systems 

* Detects tampering and deters theft 

Aclnra Technologies of ESCO infoQAclara.com I www.Aclara.com 
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Critical questions fo r  critical decisions. 

* 

When it comes to  selecting the fundamental metering and data 

management technologies that wi l l  determine how your utility wi l l  

collect, understand, and use metering information, you need to ask 

one simple question: Do they work? 

Are they proven in the field and at work today? 

* Are they reliable-with documentation that proves it? 

* Are they scalable to the size of your utility and ready to 

accommodate future growth? 

Do they expand your data collection and interval-reading capabilities 

across all metering requirements-electric, gas, and water? 

Are they flexible enough to meet your utility’s specific requirements, 

from end-to-end solutions to individual, customizable products? 

If the answer is yes to all of these questions, you have found a 

company that can serve as the communications foundation of your 

utility operations. 

That company is Aclara.” 



___ 

Aclara W A C S @  Technology: The most direct connection to every meter. 

Every consumer is connected t o  a power line. And there is no more powerful or reliable technology 

to use those power lines for two-way communications, control, monitoring, and disconnect/connect 

capabilities than the multifunctional TWACS@ Technology, the industry's most extensive and robust 

fixed network power line AMI 

Aclara STAR@ Network: Vastly extending the reach of radio frequency (RF) communications. 

The Aclara STAR@ Network fulfills the promise of RF communications, the first fixed network AMI 

to use secure licensed radio frequencies to remotely collect and transfer data at  regular intervals 

from gas, water, and electric meters directly to utilities Its redundant system architecture makes 

certain that utilities never miss a reading-ensuring security and revenue protection 

Aclara Software'": Liberating knowledge. Aclara Sofhnlare'" solutions add value to existing 

billing and metering infrastructures, allowing utilities and their customers to better manage 

energy-driven transactions and decision-making, In use at more than 100 major energy 

organizations worldwide, Aclara Software applications add value across the enterprise, addressing 

meter and energy data management, distribution planning and operations, customer service and 

revenue management, and energy and resource management" 



Aclara integrates advanced, proven AMI technologies to  capture, analyze, 
and apply utility dat,a to  meet the  demands of today-and tomorrow. 

0 Reduce distribution costs with scalable and automated meter 

reading, outage management, service quality, and power-restoration 

capabilities 

0 Decrease customer-service costs with the immediate data that 

provides customers the information they need to understand and make 

energy decisions 

Lower operating costs with tools to plan and optimize investments in 

maintenance and capital upgrades 

Create demand-side resources to develop and expand the utility's 

ability to serve customers and manage usage efficiently 

Support sustainability ef for ts to protect our environment and 

conserve our natural resources 

AclaraTechnologies of ESCO 

945 Hornet Drive 
Hazelwood. MO 63042-2338 

8UR 297.2728 main 
314895.6415fax 
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The foundation of the flexible Aclara STAR Network system is a uniquely designed meter 
transmission unit (MTU) that reads the utility meter. MTUs operate on a schedule specified by 
the utility and can transmit multiple readings per hour. 

Gas and water units are mounted near or on the meter, and are powered by a permanent, 
lithium-ion battery that guarantees trouble-free operation for up to 20 years, depending on 
how often the unit communicates Electric MTUs integrate with the meter and offer a battery 
backup that ensures continuous receipt of data from the meter during outages. 

MTUs transfer data over secure, licensed 450- to 470-MHz radio frequencies to data collector 
units ( D C U s )  positioned strategically throughout the utility‘s service area. DCUs  use a variety 
of backhaul options to transfer data to the utility - radio and cellular signals, fiber-optics, 
Ethernet, and Wi-Fi. Robust system architecture ensures no missed readings and guarantees 
security and revenue protection. 

Within the utility, the system’s network control computer (NCC) provides user-friendly access 
to usage data through a Web browser-based interface. Utilities can also integrate the NCC 
database with other applications such as billing programs or data management systems. If the 
STAR Network system is configured for two-way communications, the utility also can send 
data to the meter. 

NCC 
(Network Control Computer) 

*Application Server 
.DatabaseServer 

‘a. 
Programmable 

Control 
Thermostat 

Aclara DRU 
I 1  (Demand 

Res p o n s e 
Unit] 

SCADA, I V R  
OMS, GIS, CIS, or 
Other Platforms 

DCU 
(Data Collector Unit) 

( G g d a r a l i b e i a t i n g  knowledge.” -7 



Aclara Software unlocks the power of AMI 
systems, delivering enhanced billing and meter- 
ing data to the utility and its customers in 
support of: 

e Meter data and meter asset management 

c Revenue management and protection 

B Distribution asset planning and analysis 

(P Customer care 

Q Resource efficiency and demand 
management 

Over 100 major energy and water organizations 
worldwide rely on Aclara Software to reduce 
capital and operating costs, increase customer 
satisfaction, and provide the foundation for 
efficiency and resource management programs. 

Aclara Software's enterprise-wide approach 
creates the infrastructure necessary to 
manage AMI, meter data, and utility assets. A 
proven-at-scale solution, Aclara Software 
provides a data structure flexible enough to 
meet the needs of today and tomorrow. Our  
collection of powerful Operational Efficiency 
solutions helps our clients leverage critical 
data assets. 

From an end-use customer perspective, Aclara 
Software does much more than simply present 
data. O u r  Customer Care solutions help utility 
customers understand their bills, utility rates, 
and efficiency options, delivering content and 
analytics that provide customers more control 
of their resource usage. 

r7  www.Aclara.com 
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Aclara AMI solutions enhance every utility’s ability to increase customer 
satisfaction while improving operations, conserving resources, and reducing risks. 

Operational Excellence 
* Provides PLC- and RF-based AMI systems for gas, water, and electric 

* Improves service scheduling, delivery, and outage planning 

Applies integrated technologies to the Smart Grid 

* Introduces comprehensive meter data and assets for greater system value and ROI 

Customer Satisfaction 
* Retains loyal customers with innovative energy programs 

* Delivers pricing and billing via in-home displays or web pages 

* Provides fast and efficient service 

Enables customers to make usage decisions with energy profiles and 

conservation programs 

Resource Conservation 
* Provides two-way demand response to reduce peak energy use 

* Identifies precisely water-leak losses 

Manages and transmits high-resolution usage data 

0 Develops time-based rate determinates 

Risk Mit igat ion 
0 Offers proven AMI solutions with service-oriented MDM 
* Employs open-standard technologies for future-proof AMI investment 

0 Integrates new technologies for legacy systems 

* Detects tampering and deters theft 

I 1 Aclara 

I 
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The highly customizable TWACS NG software 
allows utilities to monitor, collect, communicate, 
and correlate usage data more effectively, for 
better outage, energy, and resource management. 

The scalable system can process large volumes of data retrieved 
at  frequent intervals from millions of meters. Access to this 
interval da ta  enhances control over distribution planning and  
operations, ensures success of demand response and tirne- 
based pricing programs, and improves customer service. 

.. _ _  . .. 

TWACS NG delivers 

Web user interface design 
Reduces deployment costs, overhead, a n d  
maintenance 

Scalable and efficient operation 
Handles millions af endpoints without 
af f e c tin g ne tw a rk p e r f o r m a n c e 

Open architecture 
interfaces with other utility saftware 
applications and works with emerging data 
exchange s t anda rds  

Role-based security 

-.-_1_1 

Allows utility customers to assign access to 
system functions based on job title 

User configurable priorities with 
flexible scheduling 
Provides the da ta  you want, when you 
need it 



The heart of the TWACS system, with its 
easy-to-use g ra p hica I interface, provides 
fast access to AMI data, allowing utilities 
to promptly answer customer inquiries. 

The TWACS Net Server (TNS) with TWACS OC (Operations 
Center) software manages the TWACS communications 
network and controls advanced metering data for utilities. The 
software employs a relational database and a Windows-based 
interface to  manage the data generated by a utility's metering 
operations. 

TNS with TWACS OC delivers 

S e rverlc I i  e n t control 
* Firewall compatible 

Flexible system accessibility 
Permissions-based data access 

0 Enhanced upgradeability 

N e two  r I( manage  me n t  
* Intuitive setup and configuration 

Simple updates and modifications 
0 Two-way addressing for communication 
0 Minimal siibstation maintenance 

Automatic me te r  reading 
0 Commercial metering wi th demand reset 
0 On-request meter reads 

Tamper detection and diagnastics 
0 Billing file creation and integration 

Third-party interfaces  
Customer information systems 

0 Billing programs 
0 Meter data management systems 
0 Load research software 

Outage management solutions 

Optional TNS applications 
Power Reliability Outage Assessment 
System ( P R O A S Y S ~ ~ )  
Prepaid UtiliSalesTM 
Demand response system 

0 Distribution automation solution 



Customers with existing TWACS power-line 
communications system can extend their 
fixed network to gas and water meters by 
simply adding Badger ORION RF transmitters. 
Using this short-hop solution to collect total 
consumption data simplifies billing and allows 
better resource management. 

The system employs a radio-frequency link t o  transmit data from 
the Badger ORION gas and water transmitters to  an Aclara 
TWACS EMT (Electric Meter Transceiver) or a TWACS UMT 
(Universal Meter Transceiver). The TWACS EMT or TWACS UMT 
store the readings, transmitting them through the TWACS 
network t o  the master station on a user-defined schedule. 

The Aclara T 
Badger OR10 

Total consumption data 
Provides  daily and on - reques t  r e a d s  

M ulti-a p plication solution 
Extends TWACS power-line 
communicat ions system 

Frozen billing data 
Maintains  previous d a y ' s  d a t a  for 23 hours  

Scaleable operation 
M e e t s  t h e  r equ i r emen t s  of utilities af 
all s izes  



Improve customer service by communicating 
directly with your customers. 

The TWACS IHD (In-Home Display) receives messages, 
alerts, billing, and account-status information directly to  
customers. When combined with the UtiliSalesTM master 
system software, this simple plug-in demand response 
component keeps customers informed so they can make 
money- and energy-saving decisions. 

I /--- 

The TWACS IHD delivers 

Demand response  notification 
Provides time-of-use a n d  critical peak 
pricing data ,  which allow customers to 
make informed usage decisions 

Prepayment  support  
Offers a simple and  straightforward means 
to keep prepayment customers aware of 
their balance and warn them before their 
power is interrupted 

Standard billing 
Informs customers of their bill balance a n d  
usage 

Alert  and notification services 
Improves communications by providing 
custom messages that can assist in 
customer service or notification of pending 
service w o rk 

Multiple language suppor t  
Supports English, Spanish, a n d  French, 
with both visual and  audible alerts 

Easy deployment 
Plugs into s t a n d a r d  electrical outlets 



Central administration 0.f capacitor banks helps 
d i spat c h e r s m a Ice bet t e r d i s t r i b uti o n d e ci s i o n s 
and reduces costly on-site maintenance. 

The TWACS CST (capacitor switching transponder), operating 
with TWACS Master Station software, allows utilities to 
actively manage grid reliability and efficiency. The two-way 
solution can monitor circuit voltage, neutral current, and 
contact closure of the capacitor bank, thereby allowing remote 
management of capacit,ance in the distribution network. 
Remote management helps utilities reduce losses due to  
reactive power flow and avoid power-purchase penalties. 

The TWACS CST delivers 

On-demand status information 
Provides  t roubleshoot ing,  alarms, voltage 
profiles, a n d  bank s t a t u s  

Cost efficiencies 
Reduces  ove rhead  related t o  capaci tor  
hank patrols  and line loss 

System intelligence 
Provides  real-t ime voltage,  s t a t u s ,  and 
e r ro r  reports ,  and  synchronizes  daily and 
s e a s o n a l  r equ i r emen t s  

Safety improvements 
Eliminates manual  switching 

Problem notif ication 
Monitors  neutral  cu r ren t s  t o  pinpaint 
partial bank  fai lures  and  blown f u s e s  



When energy demand is high, the 
Aclara DRU reduces peak-power costs 
without impacting customer service. 

The Aclara DRU delivers 
The Aclara  Demand R e s p o n s e  Unit ( D R U )  is a o n e -  o r  t w o - w a y  
d e v i c e  t h a t  c u r b s  d e m a n d  and  s a f e g u a r d s  a g a i n s t  under -vol tage  
or under- f requency  condi t ions.  At  the  h e a r t  of t h e  DRU is t h e  
unique  Intelligent ComfortTM sys tem,  w h i c h  e m p l o y s  a p a t e n t -  
pending,  a d a p t i v e  load-control  algorithm a n d  a unique,  2 4 - h o u r  
e n e r g y - u s e  appl iance  profile t o  provide adapt ive  c o n t r o l  whi le  
eliminating t h e  n e e d  f o r  complex s y s t e m  model ing.  

D i s t r i b u t e d  l o a d  s h e d d i n g  
Cycles appliances on and off intelligently to  
maintain acceptable  customer satisfaction 

Power-interrupt protection 
Maintains load-control s t ra tegies  during 
m o m e nt a ry out a g e s  

Direct and  autonomous l o a d  control 
Ensures fair distribution of loads across  
net w o r I< 

F lex ib le  l o a d  m a n a g e m e n t  
Adjusts for time and season  

Ta mp e r d ete c ti o n 
Indicates potential bypass  of the control 
relay 

Two -way corn m u n i c a t i o n s 
Aids in troubleshooting 

A d a p t a b l e  d e s i g n  
Handles up t o  t w o  residential appliances or 
commercial sys tems 



, 
. .  . .  

The STAR Network electric MTU 
provides the detailed usage profile 
needed to support modern customer 
services, advanced billing plans, and 
electric supplier choice programs. 

The two-way, electric MTU broadcasts over secure ,  
licensed 450- to  470-MHz radio frequencies, with a r ange  of 
a t  least  a mile. A backup battery ensures  continual operation 
and receipt of critical data during outages. It transmits up to 

288 meter readings per day, maintains clock accuracy, a n d  
performs on-demand reads, providing consistent and  
long-term performance. 

Each STAR Network MTU delivers 

Historic d a t a  storage 
Stores u p  to 30 days of data fo r  retrieval 

Firmware u p g r a d e s  over network 
Uploads new functionality to uninstalled 
meters 

C12.19 t a b l e s  s u p p o r t  
Supports ANSI/IC standard for meter data 
interchange 

O u t a g e  a n d  r e s t o r a t i o n  m a n a g e m e n t  
Provides messaging to support comprehen- 
sive outage management 

S u p p o r t s  m o d e r n  tariffs 
Offers accurate interval metering and 
supports time of use, real-time pricing, and 
critical peak pricing 

Additional d a t a  
Reports account information, meter reading, 
battery condition, peak demand, tamper 
status, and outage information 



Find and fix leaks fast with the Aclara 
STAR ZoneScan leak detection system. 
The industry’s only remotely correlated 
acoustic lea k-detection system cost- 
effectively identifies small leaks before 
they become major problems. 

The STAR ZoneScan solution combines the fixed STAR Network 
system with I e a I(- d et ecti o n techno I og y from G u te r m a n n I n t  e r n a tio n a I .  
The system checks and analyzes noise characleristics on water lines 
a t  regularly scheduled intervals. 

Acoustic samples from each ZoneScan un i t  are collected by an Aclara 
meter transmitter, located in the pit lid, and then transferred to  the 
utility via the network’s 450- to 470-MHz radio-frequency signal. 
There, the STAR ZoneScan leak detection software correlates the 
data to pinpoint the locatian of lealts, enabling focused, efficient 
operation of water utility resources. 

Each STAR ZoneScan system delivers 

Hands-off approach 
Performs au tomated  da ta  gather ing wi th  
minimal a t tent ion by o p e r a t o r s  

Secure  and  reliable technology 
Delivers a c c u r a t e  and  reliable d a t a  through 
acous t i c  profiling 

Installation apt ions 
Deploys permanent ly  or  temporarily,  depend-  
ing on t h e  requirements  of t h e  utility 

Conservation efforts 
A s s i s t s  in containing lealts and  water los s  in 
all a r e a s  

Environmentally sealed design 
Preven t s  d a m a g e  from e l e m e n t s  such a s  
s n o w  and rain 

Flexibility in pipe construct ions 
Works on metallic, plastic, conc re t e ,  and  
o t h e r  non-metallic pipes  



The STAR Network provides the largest 
number of direct-mount gas MTUs in the 
industry, ensuring accurate meter reads 
and supporting gas-conservation efforts. 

The gas MTU contains a powerful narrow-band transmitter 
tha t  sends meter readings over FCC-licensed, 450- to 470-MHz 

radio frequencies a t  regularly scheduled intervals. Compatible 
with almost all commercially available gas meters, the STAR 
Network gas MTU allows utilities to  provide the benefits of the 
industry's most reliable AMI/AMR product to gas  customers. 

-- 

Long-lasting performance 
Contains a 20-year lithium-ion battery 

Ease of in st a I I  ati a n 
Direct mounts in the field withaut interrupt- 
ing a customer's gas service. Indirect-mount 
versions are also available 

Secure  and reliable technology 
Ensures data and network security 

Long-range power 
Transmits meter data over a range of a t  least 
one mile 

Hermetically sealed design 
Stands up to  harsh basement and outdoor 
installations 

Theft  detect ion and monitoring 
Signals t a  alert of possible meter tampering 
w i th  optional magnetic detection 

Dual-port operation 
Adapts t o  multiple-meter installations, 
including gas and water combinatians 

Safe ty  in hazardous conditions 
Delivers Factory Mutual approval as a 
non-incendiary device 

Additional da t a  
Reports account information, meter identifi- 
cation, meter reading, battery condition, and 
tamper status 



The STAR Network water MTU makes 
meter reading more efficient and allows 
utilities to reduce costs, improve billing, 
and manage resources. 

Additional data 
Reports data such as account  information, 
bat tery  condition, and tamper  and error 
status in  addition t o  meter readings 

' 

The MTU t r a n s m i t s  a c c u r a t e  m e t e r  r e a d i n g s  on utility-defined 
schedules. Its powerful ,  nar row-band t r a n s m i t t e r  b r o a d c a s t s  

o v e r  FCC-licensed, 450- to 470-MHz radio f r e q u e n c i e s .  The 

STAR N e t w o r k  MTU w o r k s  with all pulse-  a n d  e n c o d e r -  
r e g i s t e r  w a t e r  m e t e r s  t h a t  provide e lec t ronic  output .  

Each STAR Network 

Long-lasting performance 
Contains a 20-year permanent battery 

Secure and reliable technology 
Ensures data and system security 

Long-range power 
Transmits meter data over a range of a t  least 
one mile 

Hermetically sealed design 
Stands up t o  harsh basement and p i t  
installations 

Dual-port operation 
Handles compound meters or  multiple-meter 
installations including gas and water  
combinations 



The STAR Network DCU II enhances your 
AMI network by providing reliable and 
flexible two-way communication for electric, 
water, and gas meters. 

Each STAR Network DCU I I  delivers 
O u r  proven, wide-area network (WAN) backhaul options 
support data-intense applications such as  real-time pricing, 
demand response, remote leak detection, and always-an 
connections to the  utility. 

The DCU I I  transmits and receives 
data over individual 450- to 470-MHz 
radio frequencies. Powered by a 
battery that can be recharged by a 
solar panel or AC power supply, the 
DCU time stamps, processes, and 
stores diagnostic information and 
data collected from meter transmission 
units (MTUs). The DCU transmits the 
data for further processing to the 
utility's network control computer 
(NCC) and sends commands and 
alerts back to the MTUs. 

Reliable technology 
Communicates with FCC-licensed, narrow- 
band transceivers 

Safe ty  and  securi ty  
Initiates an immediate message transfer 
upon receipt of an event o r  alarm from a n  
MTU 

Robust operation 
Delivers Part 90 radio technology to  transmit 
commands to  MTUs. 

Rugged, weatherproof  design 
Mounts on buildings, utility poles, or towers 

WAN compatibility 
Communicates over cellular, fiber-optic, 
Ethernet, Wi-Fi, and WiMAX networks 

FCC compliance 
Meets requirements under Part 15 and Part 90 
for a Class A digital device 

Backwards  compatibility 
Replaces older style models of the DCU 



The STAR Network NCC allows utilities to 
better manage information about customer 
accounts, meter transmitters, and data 
collectors. What's more, it makes it easy to 
transfer gas, water, and electric meter data to 
billing, customer service, accounting, and 
other utility applications. 

The STAR Network NCC delivers 
The NCC database stores meter readings from the system data 
collectors. The data is displayed through a series of five tabs, 
creat,ing a simple roadmap through the software and providing 

a variety of search and reporting options. 

Recard processing 
Synchronizes records established by 
hand-held field programmers with the NCC 

Alar rn notification 
Sends a message when an alarm is inserted 
in the database 

Data capture  
Maintains account number, meter type, 
meter transmission u n i t  ID, meter serial 
number, a n d  alarm parameters for all utility 
meters 

D erna n d re span se 
Supports demand parameters a n d  interval 
reads for electric meters 
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Smart solutions for 
the electric grid 

Cooper Power Systems manufactures a wide range 
of medium and high voltage electrical equipment and 
solutions for the utility and industrial markets. 

The power industry is one of ongoing evolution. The only way for companies 
like Cooper to keep up to date is to constantly listen to our customers, 
responding to their needs. To that end, we continue to bring innovations 
forward and develop products that incorporate the latest materials, 
methods, and technologies. Our customers know that our portfolio includes 
products that can both meet and exceed their needs-from conventional 
electric products to innovative software and environment-friendly offerings 
that are more efficient than ever. We also bundle solutions to offer you a 
convenient and economical way to deliver and use reliable power. 

Cooper Power Systems products are marketed under a number of brand 
names including McGraw-Edison, RTE, Kearney, Edison, Kyle, Envirotemp 
FR3 fluid, UltraSIL, NOVA, and Yukon. Through our Energy Automation 
Solutions group, Cooper Power Systems provides customers with 
comprehensive smartgrid solutions. By combining our traditional products 
with industry-leading automation solutions, Cooper Power Systems enables 
customers to improve power quality, reliability, and efficiency in their 
transmission and distribution networks. 

In addition, Cooper Power Systems operates a unified research and 
development program that coordinates development efforts across 
all product lines. We are committed to constantly improving electrical 
distribution. Our extensive product offerings include: 

Substation Monitoring 
Substation Data Concentrator 
H M I / SCADA 
Substation Automation 
Fault Indicators 
Pad-Mounted Switchgear 
Power Quality Switches 
Cable Accessories 
Cutouts and Fuses 
Sectionalizers 
Dielectric Fluids 
Capacitors 
Fuse Links 
Arresters 
Compression Tools and 
Connectors 

Tools and Grounding 
Equipment 
Voltage Regulators 
Disconnect and Bypass 
Switches 
Protective Relays 
Transformer Components 
Controls 
Distribution Transformers 
Engineering Consulting 
Sew i c e s 
Reclosers 
AMR/AMI 
Demand Reponse 
Critical Asset Security 
and Monitoring Services 

3 



KEY ADVANTAGES 

+ 

+ 

+ 

+ 

+ 

+ 

Allows t h e  utility t o  capitalize its 
investment by expanding these 
features to all departments, while 
eliminating t h e  risk of having un- 
qualified personnel accessing t h e  
AMI system. 

The system consolidates all 
needed information t o  one  screen 
tailored for each department. 

Offers simple screens that  consid- 
er t h e  experience level of users. 

Improve customer service by re- 
sponding quickly t o  their requests. 

Reduces unnecessary dispatching. 

After power has  been restored, a 
simple click can check all downline 
meters to verify the power has 
been restored, many times in just 
minutes, while the crew is still 
onsite. 

Voltage and Connectivity Pinging from the OMS 

Using t h e  datavoice Outage System in concert with t h e  Cannon/ Cooper AMI 
system, personnel from many different departments can now perform a va- 
riety of important and useful tasks. The application currently uses t h e  Mul- 
tispeak Integration. This allows each utility to perform all necessary tasks 
using their existing infrastructure, software and servers. 

Individual Meter Polling 
An individual status check can be requested of a n  individual meter prior to 
sending a repair crew onsite. This is extremely helpful after hours and can 
save considerable time and money in unnecessary dispatching. If t h e  prob- 
lem is on t h e  consumer's side, the utility can immediately inform t h e  custom- 
er that  there is power to the meter, and that a service fee will be charged. 
These individual status checks can b e  performed from t h e  screen used to 
enter  outage reports into the OMS, or from t h e  list of open incidents. 

@ CusfQmer &fanagemen$: Customer: Detail 

h k  i u  c m r  
1 DO neighbors ha?e POWer? 

S c w i c e T V w  3 Eledric 
Hold? NO - 

,qccOunt N ~ :  015004320)O Set Notification Info N O  - Phone: 

Meter: 053999667 6 ~ n d n a R u e s ?  

Map Location: ETiR.3023 Callback Numb= 
Name: POLKiNGHORN, W ----.----- 

P 
Service LoQtion: W S E N  AVE 807 

L5: MTR3023 
sub: 4 Fdr: 2 

Phase: 8 SEE __-_. -- 
Pole: M'R.3023 01/30/2009 8 3 4  

DiStrib: 2 Nichole District __ __ . __ - .. . .- cause: ______.____.I.- 

~ I _ -  __. . -- class: 
Twe:  

Comments: _ _ _  " 

- 254 charactersleft 



Improve Operations with Utility Solutions from NRTC 

Advanced Metering Reading 
and Advanced Metering 
Infrastructure 

Wireless Communications 

Security Solutions 

Mapping and Geographic 
Information Systems 

Supervisory Control and 
Data Acquisition 

Surge Protection 

Weather Decision 
Technologies 

I * Monitor your infrastructure with the fastest and most robust power line carrier meter reading 
I - Cooper AMI products accurately measure and report electricity use, while consuming less 
f - Web-based demand response platform allows you to monitor and present individual connected loads 

products in the world - Cooper Power Systems 

operating energy than other power line carrier technologies 

I - Tait Radio Communications is a worldwide leader in providing technology for efficient voice, 
I 
I - Talk to groups or individually addressable employees, roam seamlessly between coverage 

mobile data and workforce management solutions 

areas, and track field staff with TVD’s built-in Automatic Vehicle Location 

Protect valuable assets with Honeywell’s industry-leading utility security solutions 

scalable access control, intrusion alarms, and video surveillance 
- Secure everything from storage areas, substations, and even employee break rooms with 

I 

I - Navigate field staff to critical utility assets with GeoNav’s convenient Garmin interfaces 

; * Improve productivity and reduce costs with real-time GPS mapping and AVL 
: - Eliminate costly and outdated paper maps 

Quality test and convert existing data into updated GIS functionality 

f 
1 

Survalent’s SmartSCADA allows you to control and monitor SlJbstations easily with less capital 
investment than traditional SCADA systems - Improve productivity, customer service and system reliability while reducing costs 

1 

f surge protection products unnecessary 

! 

- Gtrard your customers’ electronics from costly surge damage with TESCO surge protection 
- TESCO’s technology prevents surges from ever reaching the home, rendering traditional retail 

- Lease surge protection equipment, and earn a return on your investment in just three years 

; - Never be caught off guard by the weather again with Weather Decision Technologies 
f - Customize Weather Decision Technologies products with your GIS data, and monitor conditions 
; 
; - Monitor and recall 365 days of accurate lightning data for increased safety and reliability 

at each of your sites in complete detail 

Revenue Growth Opportunities from NRTC 

7 
Provide a full suite of Internet services 
to your subscribers, everything from 
email to download accelerators 

Bring affordable, two-way satellite 
Internet to customers in areas not 
served by cable, DSL or fiber 

Bring innovative, all-digital satellite 
programming to your customers 

NRTC - Your Cooperative Partner 
Like you, NRTC is a cooperative, owned by our member utilities. As a member of the cooperative family, NTRC uses the 

collective bargaining power of more than 1,400 utilities across the country to  evaluate and provide the products and services 
you need, at affordable rates. And because we’re a cooperative, members that do business with us can earn a portion of their 
investments back through patronage capital. NRTC is driven by your commitment t o  improve life in rural America. 

J 

I Contact your Regional Business Manager on the reverse side I 



Inter County Energy 
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Cooper/Cannon's Power Line Carrier system is a true two-way AMI network 
that can read any meter on Inter County's system in 3-6 seconds, has a vep 
large bandwidth for data collection, and uses message prioritization to 
maximize performance for customer service, outage management, and 
engineering analysis. The CoopedCannon PLC system is an optimum fit for 
cooperatives as it can cost-effectively provide coverage and features 
needed to improve efficiency, productivity, and reliability over large, diverse 
service territories, without regard for terrain. This same network performs 
load managemenffdemand response, centralized intelligent capacitor bank 
control, and distribution automation- 

CoopedCannon can utilize 900 MHz and VHF paging to communicate with 
load management and capacitor control devices, including thermostats. 
CoopedCannon also utilizes cellular communications for capacitor control, 
smart sensors, and distribution automation. I 

I 

-- 
I 

.- 
.- 

extensive kWh Energy Usage information, 
including: Cumulative Consumption and Daily Usage (24 hr period) with 93 - .  

ldays ofbaily Usage stored in the AMI modulk. 
I CoopedCannon provides substantial Demand information, including. Last 
Interval kW Demand (configurable to 5, 15, 30-, 60-minute intervals), Peal 
kW Demand (with time and datestamp), and Load Profile (configurable to 5. 
15, 30-, 60-minute intervals). AMI Modules from CoopedCannon store up t 
600 days of hourly interval data. 
Cooper/Cannon's system has a number of tools to support Real Time 
Pricing (RTP), Time-Of-Use (TQU), and Critical Peak Pricing (CPP). Price 
signals can be broadcast to all meters within seconds to notify consumers o 
shift meters to alternate energy rates. 

Cooper/Cannon's system supports net-metering activities, recording kWh 
and kW for both forward (delivered) and reverse (received) channels. This 
data can be kept separate, added together, or netted from each other. 

AMI Comparison Spreadsheet1 -Cannon 



Load Management - 
# of relayslpoints 

Relay sizes available 

Prepay Capability . 

Substation Identification 

Feeder Identification 

Phase Identification 

Water 

VENDER GENERAL INFORMATION 

# Of customers - 
# Of endpoints sold 

Nearest Customer to Inter County 

# of Support Staff 

Years in business 
I- 

Hours of available support staff 

X 

X 

JossiblE 

X 

Future 

X 

~ 

CooperICannon truly offers the most advanced load management systems 
on the market, with advanced protocols and control algorithms to provide 
demand side relief while minimizing customer inconvenience. 
CoopedCannon provides more load management devices to North America 
every year than all other vendors combined. This is due to the technological 
superiority of the devices and easy-to-use software that provides proper 
control of loads ranging from water heaters and air conditioners to pool 
pumps and agricultural irrigation pivots CoopedCannon's devices utilize ou 
proprietary TrueCycleQ technology to sense the duty-cycle of air 
conditioners, providing true load relief even on the over-sized air 
conditioning units being installed today-maximizing the utility's investment ir 
Load Control tools. Results show that Truecycle increases load reduction b! 
33% per point, creating incredible savings for the coap CooperlCannon's 
devices also offer tools to the utility to provide dependable demand 
response and increased grid stability. 
Up to 3 relays per device. 

5A and 30A relays are available to control Air Conditioning, Water Heaters, 
heat pumps, dual fuel units, pool pumps, spas, irrigation pivots, etc. 
CooperICannan offers a variety of prepay options including partnerships 
with software vendors such as Exceleron and display capabilities within the 
UtilityPro thermostat. 
The CooperICannon system can identify which substation is serving any 
particular AMI module. 
While not inherently designed into the system, the system may be able ta 
determine which feeder is serving a particular meter by performing analysis 
on system data. 
The CoaperICannon system can identify which phase is serving a meter 

- 

using an intelligent voltage algorithm and voltage regulators. __ 
CoopedCannon is in development of solutions that would implement a 
wireless RF interface between electric meters and gas meters. 
CooperICannon currently offers electric meters with hard wire interfaces to 
water meters and is also in development of wireless interfaces to the electrii 
meter. 

_.._ 

I 

(Nearly 400 customers for CooperICannon solutions (AMI, LMIDR, Cap 
Contrh, SCADA, DA, etc.) . 
Approximately 1.5 million. 
Jackson Purchase Energy and Owen Electric Cooperative are both 
deploying the system. 
40 in Customer Service. The EAS Group that Cooper/Cannon is part of has 
170 engineers dedicated to our solutions. 
Cannon: 22 years, Cooper Power Systems: 24 years, Cooper Industries: 
176 years. 
24 x 7 x 365. Btkiness hours are 8100 am - 4:30 pm M-F, outside of those 
hours users leave a message which immediately pages the on-call 
technician. All calls are guaranteed to be returned within 1 hour, but the 
typical response time is less than 15 minutes. All on-call technicians have 
high-speed internet connections to allow remote access to user systems. 
Note that CoopedCannon has only one level of support for one price, 
GOLD, and issues are handled immediately an a first-come, first-served t basis. 

AMI Comparison Spreadsheet1 -Cannon 



ITRON 

In Dev. 

X 

t---- __- 

LANDIS + GYR 

Cooper Power Svstems' Disclaimer: 

X 
X 

for the GE 1-210 1 PH . 

CENTRON 1PH and 

The material contained in this docum& represents proprietary, confidential . 
information pertaining to Cooper/Cannon's processes & methods, product 
line features & functions or future product line features & functions. By 
accepting this document Inter County Energy hereby agrees that the 
information in this document shall not be disclosed outside of Inter County 
Energy. It will not be duplicated, used, or disclosed by Inter County Energy 
employees for any purpose other than to evaluate CooperlCannan's fit for a 
future project. 

I 

Cooper/Cannon offers AMI modules for the Sensus Con IPH 
S4lS4e 3PH meters. 

AMI Comparison Spreadsheetl-Cannon 
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REX2-EA meters bring to the REX meter 
family many enhancements designed to 
support emerging needs of smart grid 
initiatives. REX2 meters include enhanced 
memory, greater security, remote 
upgradeability, and additional capabilities 
to support smart grid needs such as 
outage and voltage monitoring. 

Developed with technology and 
communications flexibility in mind, the 
REX2 platform is both a smart metering 
endpoint and gateway into the home 
supporting both 900 MHz and 2.4 GHz 
ZigBee communications. It also provides 
an open architecture framework for third 
party technology innovation supporting 
the Advanced Grid infrastructure initiative. 

Optimal functionality 
.I Proven 2-way communications using 

EnergyAxis 900 MHz FHSS RF 
technology, providing the ideal 
combination of speed, penetration, 
and RF power 

.I On request energy, demand, status, 
and instrumentation data read 

2 configurable metered quantities 
supporting bidirectional metering, 
ideal for net metering and co- 
generation applications 

SUPPOI? 

O R K f J  

www.elster.com 

3 demand quantities with 5, 15,  30-, 
or 60-minute block demand, including 
remote demand reset and demand 
limiting 
Support for UP to 4-tier, 4-season 
time-of-use energy and demand with 
critical tier pricing 
2 channel interval data collection with 
EO1 energy snapshot for improved 
data validation 

Flexible water, gas, and third party 
device support through integrated or 
add-on communication modules 

Advanced energy theft and meter 
tampering detection technology 
Wide array of status, warning, and 
error conditions reportable through 
the nefwork 

Future upgradeability for reactive 
metering, rolling demand, and other 
feature enhancements 
Advanced security with full 128-bit AES 
encryption 

Support for ANSI C12.19 and C12.22 

Nonvolatile memory rated for 
1,000,000 write cycles, ensuring data 
integrity for the life of the meter 

Optimized for very low burden on 
utility distribution system 

'r 

/ a aoc, dy, tw&e,-l 

http://www.elster.com


nergyAxis@ Module 

The Elster Electricity EnergyAxis System, used to collect 
electricity meter reads and usage data, also includes the remote 
collection of register readings and usage data from water meters. 
The water meter module is provided in a molded enclosure that 
connects to either digital (pulse) or encoded registers used with 
water meters. Modules can be used in pit applications, remote 
mounting applications, and direct mounted to the water meter. 

Modules transmit meter readings, usage data, and local status and 
warnings over the Elster 900 MHz RF network used for metering 
communications. This frequency hopping, spread spectrum RF 
network provides a very secure and robust communication 
network to retrieve the desired information concerning water 
usage. Transmissions from the water meter enter into the 900 
MHz mesh network used in Elster's electricity metering 
communication system. The water meter data is directed through 
the mesh network to an area collector, where the data is stored for 
retrieval by the EnergyAxis Metering Automation Server (MAS). 
Use of the Elster mesh network provides the greatest assurance 
that meter readings will be received at the collector and available 
for retrieval by MAS. 

Application 
The communication module may be ordered for use with water 
meter registers that have a digital output or those that have an 
encoded output. Modules may be connected to the water meter 
register at the water meter factory or added at the meter shop 
location. 

Modules may be ordered for water meter pit settings or above 
grade remote or direct connect applications. Modules used in the 
pit setting may be fitted to the metal lid cover through a hole in 
the cover or they can be used with a composite cover using a 
molded bracket in the cover to support the module. 

A unique LAN identification number exists for each module. This 
number is printed on the module and also shown in bar code 
format. Modules attached to water meters at the factory will come 
with a file identifying the module and meter combination. 

The modules support the unit of measure as provided by the 
water meter register and no on-site programming is required. 

Operation 
Periodically throughout the day, the module reports the water 
usage reading, status and warning messages, and interval data. The 
local EnergyAxis colIector will store this data for retrieval by MAS. 
If the collector is not nearby, a nearby electricity meter receives 
the module transmission and will forward this information to the 
collector through the Elster 900 MHz mesh network. Water meter 
data is stored within the electricity meter until the collector 
acknowledges receipt of the data. With multiple paths for the 
water module's data through the mesh network, there is the same 
robust communications performance and data collection reliability 
as exists with the electricity meters in the EnergyAxis System. 

The EnergyAxis MAS manages the retrieval of the metering 
information and provides initial reporting of the water usage data 
and exports the water meter reads and other information to the 
appropriate system for billing or other processing. 

Power for communications is provided using a battery. The 
battery life is rated for 20 years of operational life. 

Technology to Empower Utilities 
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Residential Excellence, the New REX Meter 
Elster Electricity’s REX meter is a totally electronic electricity 
meter designed to meet residential metering requirements and 
provide remote communications. The REX meter is designed to be 
a component of the Elster Electricity EnergyAxiP System which 
provides two-way communications to utility meters for selecting 
metering hnctionality, collecting meter readings, performing 
voltage monitoring, and controlling an optional internally 
mounted control switch. The REX meter offers demand, time-of- 
use (TOU), load profile recording, bidirectional metering, and 
critical tier pricing capabilities in addition to kWh consumption 
measurement. A REX meter, operating in the EnergyAxis System’s 
mesh network, can lower meter reading costs, provide more 
accurate readings, and improve customer satisfaction by reducing 
the likelihood of billing questions due to incorrect readings. 

The EnergyAxis System 
Elster Electricity has developed an advanced, intelligent two-way, 
unlicensed 900 MHz radio frequency (RF) network for metering 
communications. The Elster Electricity EnergyAxis System consists 
of the EnergyAxis Metering Automation Server (MAS), REX 
meters, A 3  ALPHA@ meters, and A3 ALPJ3.A meters that act as 
local data collectors. The EnergyAxis server communicates via a 
public wide area network: (WAN) with the A3 ALPHA 
meter/collectors. The A3 ALPHA meter/collectors communicate 
with and manage up to 1,024 REX or A3 ALPHA meters within 
the two-way Elster Electricity RF local area network (LAN). 
Since the field components of the EnergyAxis System consist of 
REX and A3 ALPHA meters, system deployment is as simple as 
installing a meter. The optimal communication path is selected as 
the meter automatically registers with the local A3 ALPHA. 
meter/collector. No special equipment is necessary to mount and 
install either the REX meters or the A3 ALPHA meter/collectors. 
If network conditions change, the REX meter automatically 
discovers the best new communications pathway. 

To optimize communications, each REX meter may serve as a 
repeater. This creates a robust, mesh communication network 
while maximizing the communication range of each collector. 

The REX Meter 
The REX meter is a residential, electronic meter available in Forms 
IS, 2S, 3S, 4S, and 12s socket-type bases. The accuracy class, as 
defined by ANSI, is 0.5. 
The metered quantity of the R E X  meter is selectable from the 
following: 

1:Wh delivered 
kWh received 
k w h  sum (delivered + received) 
kWh net (delivered - received) 

Regardless of the metered quantity selected, kWh received is also 
measured and available for retrieval along with the primary 
metered quantity. 

Load Profile Recording 
Load profile recording is available using the REX meter. The 
interval length may be selected as 15, 30, or 60 minutes. The REX 
meter load profile record is periodically transferred to the local 
collector. This newly retrieved record is appended to previously 
collected data within the A3 ALPHA meter/collector, where it is 
stored for transfer to the server via the W m  connection. 

Technology to Empower Utilities 
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Meter and Collector Functionality 
Elster Electricity’s EnergyAxiP System is a family of data 
management, data collection, metering, and communications 
products that provide remote communication to utility meters. 
Each A3 ALPHA meter/collector (or collector) contains an internal 
telephone modem (ITM3) and a local area network (LAN) option 
board (ILCI) with two-way 900 MHz transmit and receive 
capability. The collector is the interface between the EnergyAxis 
Metering Automation Server (MAS) and the 900 MHz radio 
frequency (RF) network composed of Elster Electricity’s REX” 
meters and A3 ALPHA metednodes with ILNl (internal LAN 
node option board). Collectors can be either single phase or 
polyphase A3 ALPHA meters for installation on a variety of 
residential or commercial meter locations. Thus each collector 
performs a dual function in the network: acting as a meter and 
as a data collector for a group of other meters. 

Managing the Network 
The A3 ALPHA meter’s ILCl option board manages the 900 
MHz RF local area network of REX and A3 ALPHA meters, 
collects and stores data from the meters, and handles a variety of 
other system functions. These functions include storing and 
downloading time-of-use (TOTJ) schedules to REX meters, 
transmitting time synchronization signals, scheduling demand 
resets, collecting load profile interval data, and returning meter 
data to MAS. Data available to MAS include energy, TOU, 
demand, load profile, statuses, outage counts, and voltage. The 
data collected is available to MAS via a single telephone call made 
on a scheduled or on-request basis. 

Intelligent Two-way Communications 
Each collector can manage a networlc of up to 1,024 meters. The 
ILCl option board supports automatic RF registration of meters, 
designates certain meters as RF repeaters, and selects optimized 
communications routes to each meter based on signal strength and 
other factors. If the ITM3 in the collector is equipped with an 
optional outage reporting battery, the collector can also provide 
both power outage and restoration data to MAS. 

Easy to Install, Highly Accurate, and Low Cost 
Like its predecessors, the A3 ALPHA meter/collector uses Elster 
Electricity’s patented digital measurement techniques that offer 
high accuracy, repeatability, and low ownership costs. The 
A3 ALPHA meter’s architecture supports a wide variety of 
metering functions and s o h a r e  programming. In support of open 
architecture standards, the A3 ALPHA meter/collector fully 
supports ANSI communications standards ‘32.18, C12.19, and 
(32.21. Because the A3 ALPHA meter/collector is a meter, the 
installation is as simple as inserting the meter into its socket and 
connecting it to a telephone line. 

. Technology to Empower Utilities 
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Meter Readings When You Need Them 
Locked gates, unleashed pets, and indoor meters reduce operational efficiencies, increase metering costs, and reduce 
utility revenues. The EnergyAxis System eliminates these barriers along with the  associated problems of estimated bills or 
rescheduled meter reads. 

High turnover areas like apartment complexes, universities, and military housing are costly to serve, requiring repeated trips to obtain 
move-in and move-out meter reads, install meters, or to disconnect and reconnect services. The on-request reading function and 
remote operation of the REX meter’s optional disconnect switch can improve customer service and reduce operational costs. 

Rapid Change Requires 
Intelligent Meter Products 
With the utility industry experiencing unprecedented change, market pressures have made 
sophisticated pricing methods for electricity a growing necessity” The EnergyAxis System’s 
advanced features offer optimum metering and billing flexibility. 

At the heart of the system is Elster’s new single phase, residential electronic REX meter with built-in 
EnergyAxis System communications. Innovative in design and multi-tasking in function, the REX 
meter provides highly accurate kWh consumption, kW demand, time-of-use metering, critical tier 
pricing, and load profile interval data-all on command. These features reduce costly site visits and 
eliminate the need for new metering hardware. Utilities can adjust prices daily, a distinct advantage 
during peak energy demand periods. 

The unique design of the REX meter and the system’s 
intelligent two-way network architecture enables automatic 
meter self-registration within the network for true “plug and go” 
capability” This eliminates the need for on-site programming, 
making installation and operation both easy and economical. 
Should local conditions change, meters will reregister via 
alternate network paths. 

With the EnergyAxis System, the utility company isn’t the only 
winner. Flexible meter reading allows utilities to offer each 
customer a choice of billing dates. The system’s advanced two- 
way communications enables customer-billing questions to be 
resolved quickly, because service representatives can initiate 
on-request meter reads while taking the call. Service connects 
and disconnects, as well as final billing, will go more smoothly and 
your customers will appreciate the fast response. If the system’s 
full disconnect feature is not required, remote meters can be 
“virtually” disconnected, and the meter can be monitored by the 
utility for unusual energy consumption. 
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Acceleratii-ig the grid of the future 
Today’s regulatory concerns have a common solution: smart metering. 
It serves as the foundation for both Smart Grid initiatives and demand response 
rates that will cut peak load and defer generation investment. 

increasing costs for new generation and environmental pressures. 
Smart metering offers utilities a way out of the morass of rising demand, an overtaxed grid system, 

Smart metering provides remarkable benefits: 

- Delivers a proven Smart Grid platform 
- Optimizes efficiency across the grid 
- Streamlines utility processes 
- Maximizes grid reliability 
- Reduces operational costs 
- Enhances monitoring and managing of field assets 
- Provides measurement and verification of results 
- Supports expanded customer services 
- Reduces call volumes 
- Enhances customer satisfaction 
- Supports green initiatives 
- Provides customer choices for managing energy 
- Enables demand response for residential and small commercial customers 
- Accelerates outage response time 

Defining the Smart Grid in terms of functionality 
increased digital information and control technology 

Dynamic optimization of grid operations and resources 

* Deployment and integration of distributed resources 

Deployment and incorporation of demand response, demand-side resources, and energy efficiency 

Deployment of smart technologies for metering, grid communications, and distribution automation 

Integration of smart appliances and smart devices 

Deployment and integration of energy storage and peak shaving technologies, 

0 Providing timely information and control options to customers 

* Development of communications and interoperability standards for grid infrastructure and appliances 

Lowering barriers to adoption of Smart Grid technology options 

including plug-in electric hybrid vehicles 



Committed to leadership in the global marketplace 
The largest utility metering company in the world with more than $2 billion in annual revenues 

A pioneer and world leader in intelligent two-way, RF mesh AMI technology 

More than 2 million smart metering endpoints deployed and 

More 'time-based' customers than any other AMI provider in North America 

Nearly 2 million additional smart metering endpoints under contract 

A global smart metering systems and solutions provider with AMI customers across the US. and 

delivering time-of-use readings in the U.S. and Canada 

in Canada, Mexico, El Salvador, Costa Rica, St. Lucia, Dubai and New Zealand 

An AMI strategy dedicated to innovation 
Elster is committed to continuous product development and innovation to: 

- Identify, develop and bring to market forward-thinking solutions for electric, water and gas utilities 
- Deliver open, interoperable. standards-based architecture 
- Remain compliant to industry communication standards 

Influence and lead market decisions and direction: 

- Vigorously participate in the development of standards 
- Actively participate in key trade associations 
- Fully engage with state and federal legislative and regulatory bodies 

A customer centered regulatory strategy 
0 Elster partners with trade associations and utilities nationwide to actively 

- Unbiased choice 
- Widespread competition 
- Appropriate social and economic benefits for customers 

Our regulatory strategy promotes: 

-Accurate and recoverable data 
- Provision of operational efficiencies 
- Benefits for the consumer 
- Systems defined by functionality requirements, not methodology 

- 

* Elster's regulatory activities (Represented on map in Light Blue) 

urrent Elster Regulatory Activity 



Open architecture and technological flexibility in a 
proven platform deliver the highest return on 
investment for your advanced metering infrastructure. 

Rapid payback 
Elster is committed to delivering the 
greatest return on a utility's investment 
through high quality advanced metering 
infrastructure [AMI) systems and products 

By supporting open interfaces, industry 
standards, and a wide range of 
component choices, Elster's EnergyAxis 
AMI solution can easily integrate with a 
utility's existing or planned system. These 
flexibilities help reduce the overall 
deployment and operation costs and 
mitigate risk of technical obsolescence by 
ensuring system compatibility with future 
technology. 

Suphisticafed functionality 
EnergyAxis offers comprehensive two-way 
meter system management functionality 
that: 

improves operational efficiency and 
productivity 
increases revenue by minimizing 
uncollectables and theft 
enhances customer service 

www.elster.com 

EnergyAxis enables sophisticated billing 
and systems data collection as well as 
automated account management. 
EnergyAxis also provides alerts for events 
such as outages, tamper indicators, and 
other system anomalies 

With an open architecture designed for 
flexibility, EnergyAxis can: 

integrate with other utility systems, 
such as CIS, billing, meter data 
management, work order, and outage 
management 
enable communications choices to 
ensure reliable performance and 
Q&M cost effectiveness 
support energy conservation and 
demand response initiatives through 
in-home displays, critical peak pricing, 
programmable thermostats, and load 
control 

Experience and excellence 
EnergyAxis became commercially 
available in 2003. Since then, it has 
proven its quality and reliability in urban 
and suburban neighborhoods, in rural 
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REX2-EA meters bring to the REX meter 
family many enhancements designed to 
support emerging needs of smart grid 
initiatives, REX2 meters include enhanced 
memory, greater security, remote 
upgradeability, and additional capabilities 
to support smart grid needs such as 
outage and voltage monitoring 

Developed with technology an? 
communications flexibility in mhd, the 
REX2 platform is both a smart metering 
endpoint and gateway into the home 
supporting both 900 MHz and 2 4 GHz 
ZigBee communications It also provides 
an open architecture framework for third 
party technology innovation supporting 
the Advanced Grid Infrostructure Initiative 

Optima I f ii tic t ioncl I i ty 
Proven 2-way communications using 
EnergyAxis 900 MHz FHSS RF 
technology, providing the ideal 
combination of speed, penetration, 
and RF power 
On request energy, demand, status, 
and instrumentation data read 
support 

2 configurnble metered quantities 
supporting bidirectional metering, 
ideal for net metering and co- 
generation applications 

www.elster.com 

3 demand quantities with 5, 15, 30, or 
60 minute block demand, including 
remote demand reset and demand 
limiting 

* Support for up to 4-tier, 4-season 
time-of-use energy and demand with 
critical tier pricing 
2 channel interval data collection with 
EO1 energy snapshot for improved 
data validation 
Flexible water, gas, and third party 
device support through integrated or 
add-in communication modules 
Advanced energy theft and meter 
tampering detection technology 
Wide array of status, warning, and 
error conditions reportable through 
the network 

metering, rolling demand, and other 
feature enhancements 
Advanced security with full 128-bit AES 
encryption 

* Support for metering and network 
communication standards including 
ANSI C12.19 and (32.22 

1,000,000 write cycles, ensuring data 
integrity for the life of the meter 

* Future upgradeability for reactive 

Nonvolatile memory rated for 
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Designed for security, scalability, and inieroperubility 
and proven by years of exceptional field 
performaiJce, MAS is ihe ideal AMI network 
inanagetnerit system for smart grid applications. 
With well over 200 million meter data 
reads successfully accomplished, and 
with typical daily meter read success rates 
of 99% or greater, MAS today manages 
numerous highly complex AMI networks 
with a wide variety of business processes 
implemented. It is built upon a robust, 
flexible architecture with key AMI needs in 
mind and provides enterprise level 
security, scalability, and interoperability. 

As the back office server component of 
Elster's field proven EnergyAxis System, 
MAS automates traditional AMI business 
processes for meter data collection and 
meter asset management as well as 
smart grid applications for distribution 
automation, demand response and load 
management. MAS provides a complete 
AMI system management solution for 
multi-utility (electric, water and gas) 
residential and C&l applications and 
support for a wide variety of standards 
based public and private WAN 
technologies. 

Enteiprise Integration 
With its sophisticated AMI network 
mnnagement capabilities, reporting and 
GIS, MAS is the utility's command console 
for rapid, reliable deployment and 
operation of the EnergyAxis AMI network. 

www.elster.com 

Serving as the interface between the AMI 
network and utility enterprise applications, 
MAS enables automation of a wide array 
of business processes including billing, 
prepay, revenue protection, outage 
management, customer service, asset 
management, workflow management, 
distribution automation, demand 
response and load management. Web 
service (SOAPI and XML based interfaces 
provide maximum flexibility and 
interoperability for utilities to implement 
their AMI integration strategy. 

Robt~st Security 
Designed from the ground up with 
security in mind, MAS provides 
comprehensive security within the AMI 
system with features such as user 
authentication, flexible user role based 
access control, and support for 128 bit 
AES EnergyAxis LAN encryption. The 
system supports web service interface 
authentication using industry standard SSL 
and WS-Security protocols. The system 
also enables utilization of enterprise-wide 
authentication and security management 
through integration with LDAP compliant 
technologies thereby allowing utilities to 
apply SOX compliant cyber-security 
policies to their AMI system and AMI 
network. 

http://www.elster.com


improved customer service. 

Solutions for water AMI 
Built with an open architecture, 
EnergyAxis provides application 
integration across multiple utility systems, 
opening the path for seamless business 
information transactions Installing 
EnergyAxis electricity meters builds the 
infrastructure that allows water AMI 
metering to be added at an incremental 
cost, which can result in tremendous 
savings. Expanding the EnergyAxis 
netwark to cover water metering requires 
little more than the installation of a 
communication module to the water 
meter 

The EnergyAxis water module is 
compatible with a wide variety of water 
meters, and it can connect to either digital 
(pulse) or encoded registers In addition, 
the modules can be used in pit 
applications, remote mount applications, 
or direct mount to the meter itself. 

Modules support the unit of measure as 
provided by the water meter register, and 
no on-site programming is required. 

www.elster.com 

The data you need 
Periodically, the water module reports the 
water usage reading, status, warning 
messages, and interval data. The water 
meter data is directed through the mesh 
network to the local collector, where the 
data is stored for retrieval by the 
EnergyAxis Metering Automation Server 
(MAS1 The water module data has 
multiple paths through the EnergyAxis 
mesh network. This robust, mesh network 
communications performance gives the 
greatest assurance that meter readings 
will be received at the collector and 
available for retrieval by MAS and other 
utility systems connected through MAS. 

In addition, all water meter data is 
available to the utility on-request, allowing 
the highest level of customer support and 
billing accuracy. 

All endpoint components of the 
EnergyAxis System (including water 
modules) are uniquely identified by a 
factory programmed ID. The module ID 
links the meter data to a specific 
consumer account for more accurate 

r 
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accurate billing and improved customer 
service. 

Solutions for gas AMI 
Built with an open architecture, 
EnergyAxis provides application 
integration across multiple utility systems, 
opening the path for seamless business 
information transactions. Installing 
EnergyAxis electricity meters builds the 
infrastructure that allows gas AMI 
metering to be added at an incremental 
cost, which can result in tremendous 
savings. Expanding the EnergyAxis 
network to cover gas metering requires 
little more than the installation of a 
communication module to the gas meter. 

The EnergyAxis gas module is compatible 
with Elster American Meter and all major 
gas meter types The module mounts 
directly on the meter, incorporating the 
mechanical index and index cover 
supplied as part of the metec In addition, 
it can be easily programmed to work with 
a fixed factor, pressure-compensating 
index. 

w . e l s t e r . c o m  

The data you need 
In every meter reading transmission, gas 
modules send total consumption data as 
well as interval consumption data for 
each of the last 24 hours. The data are 
stored in the EnergyAxis collector as well 
as the modules nonvolatile memory, 
protecting the data against loss All the 
data are available for on-request reading 

Every reading also includes tilt and 
tamper indicntions to help identify 
potential thefi of services Additional 
monitoring capabilities can help identify 
irregularities such as meters that have the 
following: 

9 failed to report data after a specified 
time 

* zero consumption 

* out-of-bound ihigh/lowl threshold 

To help prevent false flags, EnergyAxis 
provides seasonal treatment of accounts. 

flags 
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solution for commercial, industrial, and residential 
AMI metering. 

Solutions for AMI 
Built with an open architecture, 
EnergyAxis provides application 
integration across multiple utility systems, 
opening the path for seamless business 
information transactions. Installing 
residential and commercial endpoint 
electricity devices along with the 
A3 ALPHA meter collector builds the 
advanced metering infrastructure for the 
EnergyAxis controlled mesh network 

Within EnergyAxis, the collector is the 
interface between the EnergyAxis 
Metering Automation Server [MAS) and 
the metering endpoints (electricity, water, 
and/or gas) within the mesh network To 
function as a collector, the A3 ALPHA 
meter is supplied with an internal LAN 
controller option board with two-way 900 
MHz communications cnpability as well 
as a communication board for connection 
to n WAN. These option boards mount 
under the cover of the A3 ALPHA meter, 
allowing deployment of network 
communications to be as simple as 
installing a meter No special equipment 
is necessary. 

www.elster.com 

Once installed, each collector manages a 
network of meters. The collector performs 
the following: 

acts as the interface between the 
WAN and the LAN 

supports automatic RF registration of 
meters 

designates certain meters as 
repeaters 

selects optimized communication 
routes to each meter based on 
communication performance and 
other factors 

stores and downloads TOU schedules 
to meters 

transmits time synchronization signals 

schedules demand resets 

collects interval data 

provides meter data to MAS 
The collectors also enable the EnergyAxis 
System to transmit commands to the 
meter endpoints and return confirmation 
that the commands have been 
performed For example, the EnergyAxis 
user is able to remotely disconnect or 
reconnect accounts, perform on-request 
reads, and diagnose meters for possible 
tampering. 

http://www.elster.com


metering. 
Advanced electricity 
inete r i n y 
As a component of the EnergyAxis 
System, the A3 ALPHA meter node brings 
advanced metering infrastructure 
capabilities ta commercial and industrial 
metering applications and high end 
residential applications where real and 
reactive energy measurements are 
desired. Utilities can obtain interval data, 
real and reactive energy metering, critical 
tier, and time-of-use ITOUI data through 
the EnergyAxis network. 

To function as an EnergyAxis System 
component, the A3 ALPHA meter is 
supplied with an internal LAN option 
baard with two-way 900 MHz 
communications capability. This option 
board mounts under the cover of the 
A3 ALPHA meter, allowing network 
deployment to be as simple as installing 
a meter. No special equipment is 
necessary because the meter 
automatically determines the optimal 
communication path to the collector. If 
network conditions change, the installed 
meter automatically finds a new 
communication pathway to a collector 

www.elster.com 

The data you need 
The A3 ALPHA meter is a highly accurate 
revenue meter with an ANSI C12.20 
accuracy Class of 0 2. Current ALPHA 
meter users will find the basic A3 ALPHA 
meter types familiar. The A3D delivers 
basic real energy and demand, and the 
A3T provides real energy and demand 
where TOU rates are implemented. The 
A3R, A3K, and A3Q are used where real 
and reactive or bidirectional metering is 
required. Each measured quantity is 
stared in nonvolatile memory and 
includes energy, demand, TOU data, and 
interval recording. 

As a node in the EnergyAxis nelwork, the 
A3 ALPHA meter reports meter readings, 
statuses, warning messages, and interval 
data to the collector that is then read by 
the EnergyAxis Metering Automation 
Server (MAS] 

http://www.elster.com
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Electronic 
Elster has been manufact.ming 
advanced meters since the early 
1980s. An advanced meter is 
capable of collecting much more 
meter data than total energy 
consumption (kwh). 
Elster has used integrated 
communication solutions to reduce 
costs and make these features 
available for small comercial  
and residential customers. 

One-way Communication 
Most meters with comunications 
provide only one-way communication. 
This limits the capabilities to basic 
functions such as scheduled met.er 
reads. To truly implement the 
capabilities of a communications 
system, and maximize the financial 
benefits and customer service 
opportunities, a true two-way 

Tw 0- way Corn m u n ka t  i on 
The Energy&&? System’s new fuuy auto- 
mated, intelligent, two-way communication 
capabilities make on-request meter reads 
and server-initiated commands a reality. 
Its powerful two-way communications, 
coupled with Elster’s new electronic single 
phase REX? met.er, enables utilities to 
obtain data without making a site visit. 

Energyhi9 Elimina tes Site Visits 
Read meters using true two-way Automatically receive neighborhood power 

outage or restoration data, local voltage communication 
conditions, outage counts, and other 
information Change energy, demand, or time-of-use 

rates as needed 
Eliminate the need for new metering Start or stop load profile interval recording hardware 

Initiate a service disconnect 

Reduce costly site visits 
Adjust prices daily (a distinct advantage 
during peak energy demand periods) 

At the heart of the system is Elster’s new single-phase, residential 
electronic REX meter with built-in EnergyMs System communications. 
The REX meter provides the following on cornrnand: 

@ HQhly accurate kWh @ TOlJmetering 

@ kW demand e Load profile interval data 

The unique design of the REX meter and the intelligent two-way 
network enables meter self-registration. Once installed, each meter 
automatically registers with the network. This feature eliminates 
the need for on-site programrning, making installation and operation 
both easy and economical. Should local conditions change, meters 
register via alternate paths. 

consumption EI Critical tier pricing 

system is required. 

Features of 
Electronic Meters 

Interval-by-interval recording, 
primarily for large commercial 
and industrial customers 

Time-of-use (TOU) 

Dynamic TOU 

Critical tier pricing (CTP) 

Load profile 

Voltage measurements 

Outage counts 

Other Dower aualitv measurements 

The EnergyMs System communications network 
uses a mesh or spread spectrum fi-equency-hopping 
technology for secure, reliable communications 

between meters and data collectors. Individual meters 
can be designated as repeaters, creating a dynamic path that optimizes 
signal strength and maximizes comunication distances. 
Communication distances between meters and data collectors are 
increased, and the number of data collectors required is dramatically 
reduced, improving system economics. Elster’s A3 ALPHA@’ 
meter/collector is the host for local data collection fi-om the W,X meter, 

, I  

I I making data collector installations simple and reducing costs. 

product information or to place an order! 



approximately 80 miles west of Fairbanks. Of the 52 member 
villages only Minto is accessible by road. All other AVEC 
communities are accessible only by airplane or cargo marine 

Alaska Village Electric Cooperative 
d e h m  Elsbr Elemicitv's smart metering 

1 I  

system in remote Alaskan villages 
By Ronald B. Via 

Even with the possibility of deregulation looming in the future 
for many utilities and with today's uncertain energy markets, 
most utility companies still build their business cases for AMR 
based simply on automating the meter reading process for 
monthly billing. It is not very often that an electric utility 
builds a business case for metering automation that goes 
beyond the capabilities of conventional automated meter 
reading (AMR) systems available on the market today. Most 
utilities in North America, and in the United States in 
particular, have the luxury of an expansive infrastructure that 
is already in place, and it is this infrastructure that allows them 
to choose from a variety of AMR systems. The power 
distribution grid covers the vast majority of the nation. There is 
extensive landline and wireless communications systems in 
place, and most areas are accessible by road. 

It might surprise you that some utilities in North America don't 
have access to the distribution grid and do not have the 
expansive roadway infrastructure that most other utility 
companies do. Alaska Village Electric Cooperative 
Incorporated (AVEC) is one such utility company. AVEC 
covers the largest geographical area of any electric coopera- 
tive in the world. It has 52 member villages that span from 
Kivalina in the far north to Old Harbor on Kodiak Island in the 

vessel dlJring certain times of the year. 

Because of the extreme conditions in AVEC's service area, it 
was obvious to them when they began looking at metering 
automation that conventional AMR technology such as walk- 
by/drive-by fixed network and power line carrier (PLC) would 
not meet their needs. The villages in AVEC's service area are 
500 to 600 miles from their home office in Anchorage. Each 
village in their service area has a local power plant and there 
are no tie lines between most villages. To provide electrical 
power to their customers (approximately 7,000 meter points 
serving 21,000 customers), AVEC has over 144 diesel 
generators that run a cumulative total of more than 410,000 
hours per year. 

'7he djmamics of the EnergA,us *tern 's 
con&oh?ed mesh network at tbk instalaOon 
is abso/'&& awesome,, , u 

In the summer of 2005, AVEC began deploying Elster 
Electricity's EnergyAxis@ System to enhance their business 
operations and provide better customer service. It was clear to 
AVEC that the EnergyAxis System's state-of-the-art smart 
metering technology was the most cost-effective metering 
solution that would meet their needs. The EnergyAxis System 
uses smart electronic REX@ meters (residential meters) within 
a controlled mesh network with two-way communications that 



test of the system’s robustness. The villages of Kasigluk and 
Nunapitchuk have a tieline between their locations and were 
chosen to test the new system in inter-tied communities, 
especially since the  community without the primary generation 
source has  a back-up generator that will alter the power flow 
source during a n  outage.” 

AVEC found additional value in the EnergyAxis System 
because REX meters with the  remote connectldisconnect 
feature have the disconnect switch installed inside the meter; 
thus they have the s a m e  outward appearance as  meters 
without the disconnect switch. This feature w a s  important to 
AVEC because of rural Alaska’s culture. With the remote 
connecVdisconnect switch out of view, it protects the privacy 
of utility customers. While this might seem trivial in the lower 
48 states, it is very important in rural Alaska because of the 
social impact within the cultures of these small villages. 

Distances are shown from AVEC headquarters in Anchorage to 
remote villages 

Meera Kohler, President and  CEO of AVEC, comments, “Life 
in a n  Alaskan village is about  as rustic and remote as it gets. 
But that does  not mean that our members d o  not expect and 
enjoy the s a m e  technology that is emerging in the lower 48 
states. Every rural school h a s  broadband Internet access and 
students learn from teachers  hundreds and even thousands of 
miles away. Small local medical clinics a r e  connected via the 

is only logical that we should b e  able  to access electric meters 
instantaneously from our office in Anchorage to diagnose 
outages (individual, neighbors or entire feeders) and  to b e  
more responsive to our members’ needs. Going t o  AMR 
m e a n s  being able to automate our billing system and allow 
members  access through the  Internet to view and pay their 
bills. Being able to remotely connect and disconnect meters 
was also a major draw.” 

. -  
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View of Teller from the airport 

Even though electricity is expensive in rural Alaska, a t  a n  
average cost of 40 cents per kWh, the introduction of stable 
electricity h a s  brought about many changes in these  villages. 
They have better health care, improved housing, schools, 
water and sewer systems, improved communications and  new 
businesses. At Elster Electricity, our vision is to develop 
products that our customers value and that enable them to 
improve their business operations and deliver better service to  
their customers. I believe that AVEC is just the beginning of a 
trend now starting within the  utility industry. You might say, 
utilities a r e  beginning to redefine AMR and what features and 
functionality they expect from their metering systems. As we 
move forward into the future, I expect to see more utilities 
discover how they can use and leverage the  state-of-the-art 
smart  metering technology that t h e  EnergyAxis System offers. 

About the Author 
Ronald B. Via is a Vice President of electricity metering, Elster 
Electricity, LLC, Raleigh, North Carolina. Via’s responsibilities include 
strategic market planning, bottom line financial performance, sales 
objectives and long term growth projections. 

ron.b.via@us.elster.com 

About the Company 
Elster Electricity, LLC offers integrated, cost-effective solutions 
including advanced electricity meters, communication solutions and 
metering automation systems for residential and C&l applications, 
designed to meet the diverse metering requirements of a global 
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Elster, previously accredited by Measurement 
Canada as an Authorised Service Provider to 
inspect and seal electricity meters at its Raleigh, 
North Carolina manufacturing facility, was prepared 
to meet the requirements of the project by offering 
the option of factory-sealed meters. Elster, working 
closely with each utility, put in place a robust, 
customer specific supply chain process to deliver 
more than 10,000 sealed meters a week to ensure 
no time was lost due to installers waiting for 
meters. 

“We chose Elster based on the technical 
capability and robustness of the EnergyAxis 
System, the competitive pricing and Elster‘s 
long-standing commitment to and support of our 
customer relationship and metering in Ontario,” 
said Owen Mahaffy, programme manager, Hydro 
Ottawa. 

Working collectively, the five utilities were 

Some of the utjfties utifsing Elstefs EnergyAxis system for Ontario’s Smart Metering Injtiative 

Toronto Hydro has maintained a torrid pace, deploying 
able to aggregate their meter requirements and maximise 
buying power to minimise cost to the consumer. Individual 
contracts with Elster were negotiated and other utilities were 
encouraged to piggyback on their buying power to ensure the 
province easily met its target at the lowest cost. By the time 
contract negotiations were completed, there remained little 
over ‘12 months to install meters in the field and implement 
the AMI systems. 

large number of meters, each utility worked to develop and 
use new automated field instalJafion tools and systems. 
Additionally, internal processes and other systems such 
as billing and Customer Information System had to be 
modified. New positions were created, personnel trained and 
contractors hired. 

To better manage the installation and integration of a 

WELL POSITIONED TO MEET THE CHALLENGE 
Elster‘s EnergyAxis System was launched in 2003, with 
the vision of serving an emerging AMI market such as 
that in Ontario. With more than 50 projects and more than 
1.3 smart meters deployed around the world, Elster’s 
EnergyAxis System continues to lead with the addition of 
innovative smart grid and demand response initiatives. 

ONTARIO’S CHAMPIONS 
Toronto Hydro-Electric System 
Toronto Hydro-Electric System delivers 
electricity through a complex distribution 
infrastructure of poles, wires and 
underground network to approximately 
678,000 customers and distributes 
approximately 18 percent of the electricity 
in the nrovince of Ontario. 

Steve MacDonald, 
Manager, Meter 
~ ~ ~ h ~ ~ / ~ ~ ; ~ ~ ,  

‘Toronto Hydro’s initial priority 
was to install high volumes of meters 
at residential and small commercial 
accounts,” said Steve MacDonald, 
manager, meter technologies. The utility targeted the 
suburban part of the city first and is now shifting the installers 
to the more densely populated downtown core. Over the 
next few months, the focus will move to medium and large 
commercial accounts. 

have been the ability of the staff to consistently deliver high 
volumes of meter changes and the outstanding supply chain 
processes put in place with Elster that have provided reliable 

Toronto Hydro 

“The most pleasant surprises in implementing the system 
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5,000 meters a week for two years, utilising only its own 
staff, which rallied to the challenge. To date, Toronto Hydro 
has used land-lines to achieve its targeted reading cycle 
of three hours, but plans to investigate other WAN options 
moving forward. 

Veridian Connections Inc. 
Veridian has 110,000 customers covering 
separated suburban, urban and semi 
rural services areas. Veridian’s plan was 
to roll out 20,000 meters by December 
2007, but have doubled its initial target 
by installing 40,000 smart meters, using 
a combination of in-house personnel and 

Jeny Robertson, 
Manager of Metering, 
Veridian Connectians 

contractors for the installation. 
Terry Robertson, manager of 

metering, said, “As the AMI system is 
deployed, Veridian plans to leverage the system to handle 
operations in outage and restoration reporting, and voltage 
monitoring initially with our sights on leveraging our AMI 
investment with smart grid technology.” 

Veridian elected to use a third-party service provider 
to provide daily interval reading and has contracted with 
Olameter, Ontario’s leading meter services company. 
Levering its own EnergyAxis System, Olameter is able to 
provide AMI and other complementary services to custamers 
not wanting to make the investment in the software and 
integration themselves. 

Horizon Utilities Corp. 
Horizon is the third largest municipally 
owned electricity distribution company 
in Ontario and provides electricity and 
related utility services to more than 
231,000 residential and commercial 
customers in Hamilton and St. 
Catharines. 

connection, stated, “Horizon’s approach 
was to install 50,000 outside meters 
by area. The deployment included the installation of 
approximately 1,800 C&l meters because Horizon wants 
to leverage the AMI infrastructure for the backhaul of C&l 
meter data.” 

Horizon outsourced the majority of the smart meter 
installation work, but used staff to install all data collectors 

Frank Fabiano, director, customer 
Connect/on, Horjzon 
Utilities 
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Frank Fabiano, 
Director, Customer 





to raise rates, or reduce non-technical losses. ENEE felt the 
only fair and viable solution to recovering revenue was to 
reduce non-technical losses rather than pass higher rates on 

was ongoing. The operation was a coordinated action from 
ministries and government agencies with the objective 
of visiting 14,000 to 18,000 high consumption customers 

to paying customers. 

ELIMINATION OF NON-TECHNICAL LOSSES 
When Manuel Zelaya was elected president of Honduras and 
took office in 2006, he began taking aggressive measures 
against corruption in both the government and private 
sectors, and he delegated responsibilities to leaders within 
ENEE who could bring about change. ENEE began moving 
forward with plans and with the government’s agreement and 
approval, began taking steps to deploy an advanced metering 
infrastructure (AMI) that could help detect and eliminate 
non-technical losses. Additionally, in 2007 President Zelaya 

to check their meters and service connections, and to 
disconnect service to delinquent clients and users with 
irregular service connections or tampered meters. 

’ ‘ € N E  expects to 
recover approximately 
US$24 million during 
the first full year of 
operation. ’’ initiated and led a programme named Operation ‘Tijera” 

(“Scissors”) to recover revenue in parallel with the deployment 
of the AMI system. 

ENEE began accepting proposals in 2006 to find an 
AMI system that would be easy to install with minimal 
infrastructure investment. An integral part of ENEE’s 
request for an AMI system was the capability to detect 
and report events that would indicate the possibility of 
energy theft or meter tampering, including reverse energy, 
outages, load profile, demand, energy loss while service 
was disconnected, and by-passing of energy. ENEE also 
specified that the AMI system should have no ancillary 
equipment such as antennas or repeaters that could become 
the targets of tampering. 

During Operation Tijera, named for this “cutting” of 
power, groups of ENEE electricians travelled to 36 Honduran 
towns to search for meter tampering and illegal Connections. 
Military personnel, police, and a prosecutor accompanied 
the groups to ensure that utility customers would not 
interfere with the operation. The operation had immediate 
success and revenue collections increased from the start, 
with recovery of US$l.2 million in the first four days. Over 
the entire three week operation ENEE recovered a total of 
US$5.3 million. 

On 1 1  May 2007, ENEE officially launched the AMI 
system in San Pedro Sula with the opening of a dedicated To further improve cash flow, ENEE required the 

system to accommodate a residential time-of-use (TOU) 
tariff structure as well as the option of initiating a prepay 
programme. The prepay programme would be based on 

facility where ENEE uses the system to analyse meter data 
and actively pursue reductions in non-technical losses. 
After the system launch, ENEE recovered about US$1.2 

customers buying energy at a sales paint which in turn would 
send the information to the AMI system that would control 
connection and disconnection of services. 

After evaluating available AMI technologies, ENEE 
selected Elster‘s EnergyAxis” System, which uses a two-way 
controlled mesh network to communicate with residential 
meters that have a service control switch inside the meter 
cover. The system allows the collection of load profile data 
and other metering data to help in the detection of potential 
non-technical losses in the system. When energy theft is 
detected, ENEE can disconnect the service from a remote 
location using the service control switch. When payment is 
made, ENEE can also reconnect the service without a visit 
to the meter. ENEE also uses the system to perform energy 
audits and network balancing of the entire distribution system 
by using the load profile and voltage information that is 
provided. 

ENEE began installing the AMI system in December 
2006 with the expectation to complete the deployment of 
35,000 smart meters for residential, commercial and industrial 
applications in six months. The first and largest part of the 
deployment of approximately 21,000 residential meters with 
the service control switch was in the urban area of San Pedro 
Sula in northwest Honduras. Smaller sites were deployed in 
the urban areas of Tegucigalpa in the 
south and La Ceiba in the Atlantic 
region. 

OPERATION TIJERA 
In February 2007, President 
Zelaya launched Operation “Tijera 
to begin recovering lost revenue 

million in revenue in the first few days, US$13 million after 
three months, US$2 1 million after 7 months, and expects 
to recover approximately US$24 million during the first 
full year of operation. Reductions in non-technical losses 
nationwide account for US$12 million of the total savings. 
Another US$1.2 million has been saved on site checks 
done previous to meter deployments. ENEE also collected 
US$368,000 from customers who were tampering with 
meters and the tampering activity was detected through the 
system automation server alarms. ENEE has performed 
more than 3,000 service disconnections and reconnections 
remotely from its facility in San Pedro Sula, accounting 
for approximately US$1 million in operational savings, 
collections, and connection fees. 

Even though ENEE will continue to face challenges 
in the future, it is taking bold steps to becoming financially 
viable. Honduras is showing how any utility or country with 
an effective plan and a commitment to carry out that strategy 
can significantly reduce its non technical losses. In Honduras, 
the two-pronged approach of political change by enforcing 
payment of delinquent accounts and deployment of readily 
available and affordable high technology to detect potential 
energy theft is proving to be a winning strategy in saving 
ENEE. MI 
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__ 
Company Name Inter-County Energy 
Contact David Phelps 
Address 1009 HustonviUe Road 
City, State, Zip 
Phone Number 1-859-236-4561 

---_I___-- 

.I - --- 
Dandle,  KY. 40427-0087 

lnianage energy hetler 

.. 

CONFIDENTIAZ, 

Meter Hardware 

L+G FOCUSB Endpoint (Solid State) -Integrated, (specify 12Ov or 24Ov) 
Lffi FOCUS@ Endpoint (Solid State) - Non-Integrated, (specify 12Ov or 24Ov) 
L+G FOCUS@ Type 'AX, AX-SD' with Zigbee -meter class 20-200-320 
Lffi FOCUS@ Endpoint (Solid State) - Non-Integrated, (specify 12Ov or 240v) 
L+G FOCUS@ T p e  'AX, AX-SD without Zigbee - meter class 20-200-320 
Lffi FOCUSB Endpoint (Solid State) - Non-Integrated, (specify 12Ov or 24Ov) 
Itron CENTRONO - meter class 20-200-320 
Ikon CENTRON@ Endpoint (Solid State) (specify 12Ov or 24Ov) 
Electromechanical Residential Meters - meter class 200-320 
Modules for GE-I70, Landisffiyr, Elster 
L+G S4 Polyphase - meter class 20-200-320 
Lffi S4 Underglass Polyphase Endpoint 
GE kVZkV2cQ Polyphase - meter class 20-200-320 

'Itron SENTINELO Polyphase -meter class 20-200-320 w/RTP 
Itron Sentinel0 underglass endpoint (120-277) 
Itron SENTINELO Polyphase -meter class 20-200-320 w/RTP and LC 
Itron Sentinel@ underglass endpoint (120-277) 
Other Hardware 
Load Control Switch - 2 relays with validation 
Remote Service Switch (RSS) -Adapter, Single Phase 200 ampere-max 

L+G FOCUS@ Type 'AL': meter class 20-200-320 .- 
FASY-0694-0001/0002 
FASY-0624-0003/0004 

26-1240/26-1241 

26-1238/26-1239 

FASY-05390003/0004 

0580-AAD 

FASY-0636-0002 

GE kV2/kV2& Underglass Polyphase Endpoint FASY-05380002 

FASY-0724-0003/0006 

FASY-07244004/0007 

FASY-0530-0001 
FASY-05280001 

Date: July 31,2009 
Quote Number: 002617-20090731 

Training and Implementation Services 
TS2 Project Management Services (See Terms/Conditions) 

Substation Optimization and Commissioning by Hunt Personnel (Per Sub) OPTIONAL 
Onsite Training with Hunt Training Personnel for 3 days OITONAL 
Training Credits (Number Based on WebEx Classes or Classroom) REQUIRED 
software 
TS2 Command Center Software with MDM (based on 25,450 endpoints) 
Remote Service Switch Functionality within Command Center (one time fee) 

Orientation and First Substation Commissioning with Hunt Field Service Rep 

Load Control Switch Functionality within Command Center (one time fee) 

SERV-00035 
sERv-00034 ! 
SERV-00024 
TRAIN-ONSITE 
TRAIN00039 

FASY-05070007 
LICN-00013 
LICN-00016 ! 

Estimated 2011 Annual Support & Software Agreements 
- 

- i c o m m  m..imT 
Based on 25,450 TS2 deployed endpoints. Pricing is based on 2009 rates and is subject to change k! 201 1 

I 
I - I 

Total Extended Price] 
I 1 

I Substation equipment quantities nnd pricing may unnJ depending on a c t f d  substation conjgurntions, feeds, requirements nnd R R  

2. Ctistonier will be responsible to place PO with Repfor meters (meters are not included in quote). 
3. FOCUS Integrated endpoint must  be factory installed and cnn not be retrojtted in thejeld.  W7en plncing the mrter order with I 
use catalog tiumber EAlIO0"UA"-0000 
4. Plense contact your Project Manager or Sales Coordinatorfor more details regarding haifling requirements and options. 

Account Executive: 
Sales Coordinator: 
Quote Coordinator: 
Rep F k  

Joe Thomas at 218-562-3841 
Kim Pohl at 800.9266254 
Lisa Hanson at 218-562-5175 
Brownstown Electric Supply, Mark Monroe at 800-742-8492 



Specifications (See compatibility Chart below for Product Part Number) 

Operating Temperature -40" to +75"C, (ambient temperature) i 
I 

-- Operating Voltage 240 VAC +20% 

Power Consumptian 

Setup Method 

j __ __ - - _. . - .- . . 
1 watt, 45 VA typical 

Laptop, handheld or remote 
~ ___ 

Compatibility 
1 CENTRON ---7 

1 CLIOO, 120V 1 FASY-0539-0003 I 
CLIOO, 240V ~ FASY-0539-0004 ~ -- ,_______-_ J 

25 

! FASY-0539-0004 I 

- __. - I -- 

25s CL200, 12OV I FASY-0539-0003 --- i 
Electromechanical 

IS 12OV I FASY-0624-0001 

2 s  240V 1 FASY-0624-0002 i 
2SE 240V 1 FASY-0624-0002 

- __-_ __I___ __ - - - - - 

3s 120V, 240V 1 FASY-O624-0001/2 

4s  240V 
. ___________ ___-/ 1 

I 12s 12OV i FASY-0624-0001 , 
25s 120V, 240V FASY-O624-0001/2 1 

1 FASY-0624-0002 i 

I Meter Brand 

D5S, AB1 1 I-70-S MS, MX 1 J5S , 
I _ .  

Meter Type I_ .. - 

0333-AAF-2 _ _ _ _ ~ _ _ _ _ _  0580-AAD-2 j 0580-AAD-2 0580-AAD-2 I 
' TS2 Transmitter Part # 
1- - 

Standards Compliance 
, Standard Description 

I ANSIAPC-AB10 Acceptability of Electronic Assemblies 

_ _ _ _ _ ~  , FCC CFR Title 47 (Part 15, subpart B) Radiated and Conducted Emissions 

' IEC 61000-4 2, IEEE C62.38-1994 i 
-- -_ _ _ _ _ ~ -  

Electrostatic Discharge I 

I I IEC 61000-4-3 

1 IEC 61 000-4-4 

Radiated and EMF Field Immunity 

Electrical Fast Transient 
- _. - . - - ! 

- ._ . . - 
1 IEC 6 1000-4-5 Surge (combination wave) 

Power Frequency Magnetic Field 

Pulsed Magnetic Field 

Voltage Dips and Interrupts 

Surge (1 00 kHz Ring Wave) 

Code far Electricity Metering 

American National Standard Requirements for Watt-hour Meter Sockets 

. ____ __ - -- - - -  _ _ _  ' IEC 61 000-4-8 
. __ - 

' IEC 61 000-4-9 

IEC 61 000-4- 1 1 

- .  - - , IEC 61 000-4-1 2 

' ANSI C 12.7-1 987 - 
I ANSI C 12.1 - 1995 

6436 County Road 11 
Pequot Lakes, MN 56472 U.S.A 
Phone: 800.828.4055 FAX: 218.562.4878 
www.tandisgyr.com 

http://www.tandisgyr.com


Specifications 
Size 

Weight 0.1 8 (pounds, typical) 

Operating Temperature 

5.0 H x 4.3 W x 1 .0 D(inches) 

-40" to +85"C (under Meter Glass) _ . - 

Operatinq Voltaqe 120/240 +/-20% (277 +/-lo%) Q 60 +/-5% HZ 

Standard Description 

Acceptability of Electronic Assemblies 
- .  

ANSI/IPC-A-61 0 - ._. - _ _  

Power Consumption 12011: 2.6 watts / 40.2 VA typical 
240v: 1.6 watts / 54.8 VA typical 

1 Setup Method 

Compatibility 

Laptop, handheld PC or remote for TS2 

Voltaoe Meter Tvoe Sentinel 

' 0  i 120 (2-wire) 

Standards Compliance Product Part Numbers: 

IEC 61 000-4-2, IEEE C62.38-1994 Electrostatic Discharge 

Radiated and EMF Field Immunity i IEC 61000-4-3 

IEC 61000-4-4 Electrical Fast Transient 

Surge (combination wave) 

Power Frequency Magnetic Field 
_ _  i 

I IEC 61 000-4-9 Pulsed Magnetic Field 

Voltage Dips and Interrupts 

Surge (1 00 kHz Ring Wave) 

Code for Electricity Meterins 

i 

- IEC 61 000-4-1 1 
. .. - - _ _. - - - - _-- - - _ __ - . 
IEC 61 000-4-1 2 

ANSI C12.1-2001 
. -  

Landis+Gyr S4e 

GE kV2c 

ltron Sentinel 

FASY-0636-0002 

FASY-0538-0002 .. 
120V (w/RTP): F&Y-0724-0003 
240V (w/RTP): FASY-0724-0004 
120V (With K V  Output): FASY-0724-0006 
240V (with K\n Output): FASY-0724-0007 

6436 County Road 11 
Pequot Lakes, MN 56472 US.A 
Phone: 800.828.4055 FAX: 218.562.4878 
www.landisgyr.com 

http://www.landisgyr.com


Specifications 
- - _- __ - _____.__ 
;enera1 Specifications 

lperating Temperature 
lamina1 Voltage 

lperating Voltage 

-requency 
-lumidity 

Starting Load (Watts) 

Ioltage Burden 

.oad Performance Accuracy 
Available Forms 

lisplay Options 

AMI Platform 
;electable Meter Multiplier 
Applicable Standards 

~ 

Active Energy “kWh-only” meter 

Digital Multiplication Measurement Technique 

Non-Volatile Memory 

Designed for 20+ years life 

Meets ANSI standards for performance 
Utilizes ANSI protocol (between meter and AMI device) 

8-Digit LCD 
Display scroll sequence programmable (factory or end user) 

Configuration Port - cover does not have to be removed 

-40C to i85C under cover 

120V or 240V 
80% to 115% of Vn 

60Hz +I- 5% 
5% to 95% relative humidity, non condensing 
Class 20 0.005 Amp (0.6W) 

Class 100 0.030 Amp (3.6W) 

Class 200 0.050 Amp (1 2W) 
Class 320 0.080 Amp (19.2w) 

Class 480 0.120 Amp (28.8W) 

- < 1.8W Max 

Accuracy Class 0.5% -typical accuracy 0.2% 
Self-contained 

Transformer Rated 3S, 45 
K-Base 2K 
Energy- Metrics: -+kWh, -kWh, NetkWh, and added kWh (Security) 

Metric Energy Display Format - 4xI,4x10, 5x1,5x10,6x1 or 6x1 0 

Modular or Integrated 

Up to 240 as result of PT ratio CT ratio 
ANSI C12.1 for electric meters 

ANSI C12.10 for physical aspects of watt hour meters 
ANSI ‘32.19 Utility Industry End Device Data Tables 

ANSI C12.20 for electricity meters, 0.2 and 0.5 accuracy classes 

_ _  

- 

_ _  - - _ _  lS, 2S, 2SE, 12S,25S - - -  - - . - . . - 

- - - - __  - - - - 

. . .  . 

- ... . 

. . .  

.. . . 

__ CANB-C17-M84 Canadian specifications for approval of type of electricity meters -__ - __ ~ ~ - _ _ _ _  

2800 Duncan Road 
Lafayette, IN 47904 IJ.S.A 
Phone: 765.742.1 001 Tech Support: 800.777.2774 
FAX: 765.429.0936 
www.landisgyr.com 

Land is+ l t y r  
manage energy be;iei 

http://www.landisgyr.com


Specifications 

i General Specifications 
- -__ - - _ -  - - -___ - - - __ - - - - -. - I - - - - 

Active Enerav "kWh-kW meter 
I 

Operating Temperature 
Nominal Voltage 
Operating Voltage 
Frequency 
Humidity 
Starting Load (Watts) 

i 
Voltage Burden 

I Load Performance Accuracy 
j Available Forms 

i 
I 

~ Display Options 
I 
~ 

I 

i AMI Platform 
i 
j Selectable Meter Multiplier 
I 
j Applicable Standards 

I 

I 

j Service Disconnect 

1 

- - . - - . - - "I - 
Digital Multiplication Measurement Technique 
Non-Volatile Memory 
Designed for 20+ years life 
Meets ANSI standards for performance 
Utilizes ANSI protocol (between meter and AMI device) 
9-Digit LCD 
Display scroll sequence programmable (factory or end user) 
Configuration Port - cover does not have to be removed or optional ANSI C12.18 optical 
port available 
-40C to +85C under cover 
120V or 240V 
80% to 115% of Vn 

- - . - _  - .  - -  

60Hz +I- 5% 

5% to 95% relative humidity, non condensing 
Class 20 0.005 Amp (0.6w) 
Class 100 0.030 Amp (3.6W) 
Class 200 0.050 Amp (12w) 
Class 320 0.080 Amp (1 9.2w) 
Class 480 0.120 Amp (28.8W) 
- < 1.9W Max 
Accuracy Class 0.2% 
Self-contained 
Transformer Rated 3S, 4s 
K-Base 2K 
Energy Metrics: -+kWh, -kWh, Net kWh, and added kWh (Security) 
Metric Energy Display Format - 4xI,4xl 0, 5xl,5x10, 6x1 or 6x1 0 

Time of Use andDemand Billing 
Modular or Integrated 
Up to 4096 as result of PT ratio CT ratio 
ANSI C12.1 for electric meters 
ANSI C12.10 for physical aspects of watt hour meters 
ANSI C12.18 Protocol specifications for ANSI Type 2 Optical Port 
ANSI C12.19 Utility Industry End Device Data Tables 
ANSI C 12.20 for electricity meters, 0.2 and 0.5 accuracy classes 
CAN3-C17-M84 Canadian specifications for approval of type of electricity meters 
10,000 operations at full rated current (disconnectkonnect) 
Available forms: 1 S, 2S, 125, 25s 

IS, 2S, ZSE, 12S, 25s 

- -  - -  

_ _  . - -  

.. 

2800 Duncan Road 
Lafayette, IN 47904 U.S.A 
Phone: 765.742.1 001 Tech S~pport: 800.777.2774 
FAX: 765.429.0936 
www.landisgyr.com 

Land is.+ 
lGYr 

http://www.landisgyr.com


A proven, multi-purpose 
network for integrated data 
communication 



With geographic addresses in each radio’s nodes table, DA End-Device Integration - 

Through the deployment of several radio types, integration 
of the DA radios into new or existing eqllipment is 
accomplished at the utility site or through 
contractors that pre-install and test the radio in their 

a message is forwarded as efficiently as possible to its 
ultimate destination. Should a message ever be blocked by 
interference on a given frequency, the radio automaticab 
hops to a different frequency and tries again. OEM 

Interoperable Today, 
Adaptable Tomorrow 
DA network radios have a built-in application programming 
interface (API) that enables the radios to send, receive and 
process data from other radios and/or the end device 
connected to the radio. The utility can create, download, 
and run programs at the end-device level for advanced 
functions and features such as metering, distribution 
automation and load control. Since the APls are unique 
to each radio, every device within the Gridstream network 
can be programmed to perform multiple functions such as 
monitoring key elements, controlling additional products, 
or triggering an alarm on a change of state. The solution 
is engineered to offer backward-compatibility, as well as 
future upgrade capabilities. 

equipment. The programmable logic allows the radio to talk 
to devices in its native language, while communicating back 
to the host in a different language, if required. Landis tGyr 
has secured strategic alliances with third-party DA end- 
device manufacturers to ensure compatibility with commonly 
used distribution system components. Some of these 
partners include: 

- Cooper Power Systems 

- Power Delivery Products 

- Corporate Systems Engineering 

- S&C Electric 

- DC Systems 

C/i Solution AmAications 



Cellnet 
Phone direct: (218) 562-3841 
Mobile: (765) 412-0540 
joe.thornas@ cellnethunt corn 

jHunt+ 
C B A M I  . Software Solutions 

Joe EThomas 

Account Executive 
East Region C enter TIL1 

CelinetiHunt 
6436 County Rd 1 1  
Pequot Lakes, MN 56472 
Main: (800) 926-6254 
Main Fax: (218) 562-5133 
www celinethunt.com 

Complete M I  Systems And 
Data Management In A Single 

One-way I Two-way I PLC I RF I In-Home Display I lOUs I Municipalties I RECs 

The Possibilities Are Endless" Hunt 
Technologies 

http://celinethunt.com


Acquiring And Managing d e t e r  Data For Any Utility I "eed 
No two utilities have identical meter data management needs and requirements. And after 20 years of outfitting investor- 
owned, public and cooperative utilities around the world with PLC, RF Mesh and ERT-compatible systems, only Hunt 
has the 360-degree perspective necessary to build the saftware platform for the future. 

With Command Center, Hunt is able to utilize this unique experience and deliver the industry's most flexible and 
intelligent software platform that can easily be tailored to acquire and manage meter data that satisfies your utility's 
specifications, no matter how detailed. 

The standard features you need: 

Intuitive dashboard 
Service history reports 
Real-time Web Service integration 
Interval data collection 
Data warehousing 
Remote connect / disconnect 
Outage / restoration notifications 
Load control 
On-demand readings 
Time-of-use scheduling 
Multiple billing cycles 
Critical peak pricing support 
File import / export 

Customer Service 

The advanced features you want: 

Service history reports with temperature and interval data 
Validation groups threshold with reporting 
Interruption validation 
High usage / demand reporting 
lJsage by substation 
Voltage reporting 
Tamper detection analysis reporting 
Software integration toolkit 
System map based on GPS coordinates 
In-home display support 

I Command Center automatically delivers the priority 
L- * information every department needs to manage its 

energy resources - 24 hours a day 



Command Center'" Software: 
Delivering The Promise Of True AMI Capability To Every Utility 

No matter what your utility type, what customer base you serve, or what topographies you cover, Command Center 
is the AMI software plafform that provides utilities with complete, active control of their AMI system, while 
simultaneously managing all the meter data it generates. 

Engineered to comprehensively and intuitively manage PLC and RF Mesh communications systems right from the 
desktop, Command Center automatically turns raw data into the analytics-based information you need to manage 
your energy resources and overall departmental productivity-better and faster than ever before 

Unlike other system-specific software applications that are cumbersome to install, Command Center deploys easily. 
Scalable, flexible and uniquely interoperable, it automatically routes information to all critical departmental software 
applications, enabling true collaboration and management. 

System Requ i re men t s  And Com mu n ications Protocols 

Windows Server 2003 XML messages sent via HTTP or HTTPS 

Web Service protocol optimized to increase overall bandwidth and scalability 

MultiSpeak 3.0 compliant 

- IIS 
- MSMQ 

SQL Server 2005 

Built in Microsoft.NET 

http://Microsoft.NET
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January 2009 

Gridstream TS-2 Two- Way PLC 

Command Center Operating Sofrware 
o Dashboard view 
o Optional MDM 

Substation Equipment 
o SPU-3000 (46,000 meters or channels per substation) 

Optimum system performance - connected to each feed or circuit 
Does not require additional equipment for performance 
Supports ‘hourly endpoint data’ 
Stores all billing data for each meter - redundant data storage 
Supports TS-I endpoints 
‘IP’ based communications 

Residential Endpoints 
o Electromechanical or Solid State . 

. Centron and Focus 

Does not require new meters or meter manufacturer configuration or 
mapping. 

Commercial or 3-phase 
0 

Daily 
0 

0 

0 

0 

0 

0 

0 

0 

Direct register read for solid state demand meters 
* Does not require new meters or meter manufacturer configuration or 

mapping. 
Landis+Gyr S-4 meter family 
GE KV2c meter family . ltron Sentinel meter family 

‘unsolicited’ information from every meter every day (no pinging) 
Energy 
Demand (peak) 
Phase Identification 
Blink Count (momentary) 
Endpoint PLCSignal Quality 
Reactive, Power factor, Diagnostics, Power Quality 
Voltage (only with solid state meters) 
Hourly data (optional) 

6436 County Road 11 I Pequot Lakes, MN 56472 I 800-828-4055 I www.cellnethun~com 



June 15,2009 

Introduction 

Joe Thomas, Account Executive 

Lisa Fennell, Solutions Director Presenters 

-. __ ____I- 

Agenda 
I 

The Value She Partnership 



June 15,2009 

Landis+Gvr Ouick Facts 

+Committed to improving energy efficiency and environmental 

-+Broadest portfolio of products and services in the industry 
+Operations in more than 30 countries on all five continents 
925 years of smart metering innovation 
+60 years of direct load management expertise 
+Over 15 million endpoints actively managed in long-term contracts 
+IS0 certified for quality and environmental processes 
-t- 5,000 employees worldwide 
+A worldwide team of more than 700 engineers and research 

f World leader in integrated energy management solutions 
.+Solid and established partnership network 

conservation 

professionals 

3 
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I US Department of Energy "Smart Grid" Characteristics.. . 

+Self healing from power disturbance events 
-6- Enabling active participation by consumers in demand 

+Operating resiliently against physical and cyber attack 
-1-Providing power quality for 21* century needs 
+Accommodating all generation and storage options 
+Enabling new products, services and markets; and 
+Optimizing assets and operating efficiently 

response 

Anticipating future demands and managing risk 

+Significant challenges exist to implementing a high- 
performing, fully integrated smart grid 

+To address these challenges requires 
- flexible solutions 
-- broad technology and implementation expertise 
- proven combination of technologies that fit your organization, 

geographic & regulatory needs 

5 
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Gridstream Network Overview 

Software Information Gateway Consumer Experience 

AMI Collection System 

. r~felfaceto olher uuri 

- Data Management 

Newark Moniioring a Control 

s . m s  

-~ 

Choice: Solution tailored for your needs... 

The breadth and flexibility of our tailored solutions allows 
you to select the most appropriate application for YOUR 
business needs, geography and regulatory environment. 

7 
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Gridstream'" PLC Advanced Metering 

Continuous flow of data -I- 

Simultaneous Broadcast Messaging, with 

No management of or 
waiting for a polling 
sequence and 

No intemption of reading 
collection for special 
requests 

= a multi purpose netwo 
wi th... 

I 

Greatly reduced system administration time and 
energy when compared to a "polling" system! 

Unsolicited Outage 

Timed Use & Real 

Support for WNet 
& Prepaid Mekdng 

NehmrlJInHome 

*Only from Gridstream PLC 

Colncident Demand 

Power Quallty 7 
Additlonal 
lntelllgence gleaned 
via connecton lo 1 power llne ~* 
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Billing Load Dala 

Even More Intelligence 

Understand system Line 
Losses ... by delivery point 
- Aggregating system losses 

mask issues (or 
opportunities) 

.- Daily energy readings allow 
both cycle billing and the 
ability to, read ALL meters at 
the time of supplier billing 

- Review losses by substation, 
feeder for efficient 
identification of opportunities 
for improvement 
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GE kV2c 

,+Direct register read 
-+Energy, peak demand 

and reactive data daily 
i-Hourly energy or reactive 

data, including 
instantaneous kW, pF and 
voltage 

+Net Metering 
+Configurable via power 

line 

Load Control Switch 

+2 independent relays, 5A and 35A 

+Supports unique weekday, Saturday 
and Sunday schedules as well as 
holiday overrides 

+Supports both set and dynamic 
programs via cycling, trigger, 
temporary schedule and override 
commands 

+User definable cold load pick-up 
i- Remote status verification and 

+ AS&E meter socket solution 
confirmation 

13 
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Gridstream RF 

4-Oncor 
- Deployed 225,000 residential advanced meters in the Dallas area 

to date 
-- equipped with integrated connectldisconnect switch and 
- ZigBee Smart Energy Profile 1.0 HAN capability 

of 2009 
+Austin Energy 

-t United Illuminating 

+AEP Texas announcement June 1,2009 

- On schedule to deploy 550,000 AMI advanced meters by the end 

- August 2009 completion of 280,000 meter deployment 

- Have begun network refiesh to two way RF Mesh this year 

- Will deploy Gridsb-earn RF to 700,000 consumers 

15 
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Adaptive Learning/Routing 

Dynamic Routing 
based on: 

Fewest HopsIShortest 
Path to destination 

Automatic route 
changes based on: 

New Construction, 
Seasonal Changes, 
Better W Link, 
Accommodation of 
other Network traffic 

Ensures a Self-Forming, Self-Healing, Lower Maintenance Network 

Support Industry Recognized Standards 

RF Mesh Network 

Payload protocol intact 
Advanced Encryption Standard (AES 256) azlg/Z 

WAN Public Domain 

Standard Transmission Control Protocol TCPllP 
User Datagram Protocol UDPllP 

Secure Shell SSH Authenllcation and Encryption 

Secure Sockets Layer SSL- key encryptlon 

Command Center 
MS SQL or Orade Database 

Unified Modelmg Language Design 
SSL security 
XML Interfaces. Web Services, ASCII files 

Utili@ MDNV Enterprise Systems MultiSpeaWCIM 
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Landis+Gyr FOCUS AX Features 

+ANSI Cl2.19-22 Table Support 
-i- kWh, TOU and kW demand 
+-Self-reads a t  midnight for billing metrics 
-!-Forward, Reverse, Net, Total Energy 
-i- Voltage/Power Quality 
+Up to 8-channels of bi-directional load profile 

4-45 days of 2-channel5-minute interval data storage (RF only) 
+Detect, log and report memory failure 
.+Firmware upgrades accepted remotely (RF only) 

-+-Integrated Disconnect/HAN interface - SD version 

- i,5, 15/30 or 60 minutes (RF only) 

- or locally via optical port (RF & PLC) 

1,000,000~ meter manufactured this week! 

Land is + G y r FOCU STM AX-SD 

Advanced Function Meter 
Proven Landis+Gyr Design with Integrated 

Service Switch + Indusby's Most Advanced Service Switch 
i 200 Amp Service Switch on Forms is, 25, and 
12s 
+ Configurable service limiting 
+ Load-side voltage detectjon 
A Rated for minimum 10,000 cycles at 200 Amps 
Senrice Switch designed, manufactured and 
warranted by Landis+Gyr 

Over 700,000 FOCUS AX-SD 
shipped 
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DA/SCADA Basic System Overview 

Tools -Radio Shop, 
Host and Advanced 
Application layer 

DNSCADA End Devlces 

Communlcatlon Network 

21 
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I I 
I 

Command Center Software Modules 

23 
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Command Center Overview I 

25 
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Hourly Interval Data 

j .!. Thursday, November 27,2008 @ L L a s t  7 Days 

7; -- I 
I 

I 

10 I 

3u 
25 I 
W 

SI5  

5 

0 
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Custom Demand Validations 

Damand Threshold dlert a-zi65 

High Usage/High Demand Report 

High Usage I High Demand 

r i n i i  

@Usage c>Dcmand 

a show top n ?i of mctcrr RFS .??23 i l l 0 7  
23060 

23204 
12068 
1 3 6 i 1  
15397 

227i8 
lJ910 

13:;s 
13223 
15117 
P l 2 3  
29612 
15137 
17171 
19357 

20713 

2362a 
22793 

11232 

22961 
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I 
-+Software/web based application 
+No unique meters required 
+No expensive hardware to add/maintain 
+Supports existing payment methods 
+ Powerful alert/communication platform 
-1- Provides support for remote disconnect capability 
-+Integrates easily with existing CIS system 

' 

f' . .\, 
v / P  &lt$JggiJ 

I 

I 
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Disconnect/ Reconnect 

-f- Disconnects are processed daily at predetermined 

4- Meter status verified after disconnect 
-I- Reconnect is initiated immediately once credit 

-P Email notification sent for meters without remote 

time 

balance is re-established 

Disconnect/recon nect ca pa bi lily 

Customer : 

.COM . "_" 
Powers Awareness 
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Energy Management via the Home Area Network 

Utility-to-Customer Communication via Gridstream 

Cornmimications from the Utiiitv to devices in the tiorne Area Network 

35 
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I_-- - __ . - _. - -- - - ____ 
RealTime Updates Syncfimnheswlsmartenerpydevrc.cvayl.5smmds,all~lqfor mI-tlmeawdmne55of 

usgemdand amuunt 

EfC key RgWaUon procrss mmpliant In mnJuncUon with Smart Energy PmRle 

~ 

Data Sacuritv 

Usge available In bath M ’ s  and md In 9s 
olangesto rate settings can be aubmatfc, wlth over ttK alr updates, ~qulrlng no Inmnvcnlulce 
on customer side. 

CumulaUveuspc available in miling lnoemenk fw”today“, 'yesterday: last 7 days, and last is 
days. 

Automated Usage Info 

HlstorialData 

VsualAle& Red, yellow, green LED baddighk lndleh when demand Is eigniRentfy hlghu than noml ,  above 
average and n o m l ,  respectiveiv. 

Multl-Pmgnm Support Dlsplaysuppott flat rate and XXI prcgram. (TOU allows for up b 4 rate perlodr.) 

O v A e A i r  Updates Far n?gistered devices, adjust rate or pridng plan ova-lkalr without custwner Involvement 

Aoce+slbillty 

mer Mebits 

Large numbers for mnsumpihn allow forvIsuaily Impaired LLX(S. 

Bat5 carbon fwtprint and bndwr anwature are a b  available. 
-__I _ _ _  - -- 

Tech nica I Specifications 

.. . . . . . . . . . . .- -. . . . . . 
Size 

Display Size 3in x 3in 

Rairge Approx, 100 feet 

4.5”L x 4.5”.v\i x 1”D - __ . _. _ _ _ _ _ ~  - - . .______ 

Standard kWh electromechanical & solid-state ZigBee-enabled 
meters certified with the Smart Energy Profile 

Meter Compatibility 

Open Communication 
Standard 

Certified against the wireless ZgBee Smart Energy Profile. 

AC Powered 
AC Power guarantees device is always on. 
In case of outage, device can recover historical data up to 24 hours to 

maintain an accurate log of cumulative usage. 
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Summary 

-+-Landis+Gyr offers a Comprehensive Portfolio of Industry 
Leading Produdts and Solutions 

+Gridstream is our Smart Grid Solution utilizing PLC & RF 
communication networks 

+Gridstream RF Mesh & Gridstream TS2 separately or in 
Combination offer Flexible, Future-Proof Technology and 
Systems . 

" T h r i i  market  leadership is evident i r i  .., (their) 
ability to  delivsr every day fo r  some of t he  largest 
utilitit?s in the couiitry." 
Ray Gogel, VP, Xcel Energy 
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FAQ’s 

Communication Type 

PO Details 

Meter Forms 

PLC 

1 ltron Purchase Order 

Class 20: 3S, 45 
Class 100: 1 S 
Class 200: 2S, 12S, 25s 
Class 320: 2SE 

ltron Factory integration 

Meter Warranty & Meter Repair 

Yes 

CENTRON Meter 3 Years 

ltron Inc. 
lkron is a leading technology provider and critical source of knowledge to the global energy and water industries. ltron operates in two 
divisions; as Ikon in North America and as Actaris outside of North America Our combined company is the world’s leading provider of 
metering, data collection and software solutions, with nearly 8,000 utilities worldwide relying on our technology to optimize the delivery 
and use of energy and water ltron delivers industry leading solutions for electricity, gas and water meters; data collection and communication 
systems, including automated meter reading (AMR) and advanced metering infrastructure (AMI); meter data management and utility 
software applications, as well as comprehensive project management, installation, and consulting services. 

Corporate Headquarters ltron lnc. ltron Inc. 
2 11 1 North Molter Road 
Liberty Lake, WA 99019 
U S.A West Union, SC 29696 Mississauga, Ontario L5N 2V8 
Tel.: 1.800.635 5461 U.S.A. Canada 
Fax: 1.509.891 3355 Phone: 864.638.8300 Phone: 800.21 8.9633 

Electricity Metering - U.S. 
31 3-8 North Highway 11 

Electricity Metering - Canada 
6700 Century Avenue, Suitel 00 

Fax: 864.638.4950 Fax: 905.81 2.5028 
Technical Support: 866.877.2007 

Due to continuous research, product improvement and enhancements. lbon reserves the right to change product or system specifications Publication 10086OCC-01 
02/08 without notice ltron is a registered trademark of lbon Inc All other tademarks belong to their respective owners 0 2008, ltron Inc 



Tech n ica I Specifications 

Meter Cornpati 
FORM 

1s 
2s 

2SE 
2K 
3s 
3s 
4s 
12s 
25s 

CLASS 
100 
200 
320 
480 

10120 
10120 
10120 
200 
200 

VOLTAGE 
120 
240 
240 
240 
120 
240 
240 

1201208 
1201208 

Functional 

Tamper Detection: Power outage detection 

Meter/Module Interface: Direct register read 

Application: Two-way power line carrier 

operational 

Transmit Frequency: Ultra narrow bandwidth PLC 

Operating Temperature: -4OOC to +85OC 

Operational Relative Humidity: 5% ta 95% (non-condensing) 

Surge With 

ANSI C37.90.1 - 1989 Surge withstand capability 

ANSI C12.20 - 2002 Electrical Fast 'Transient/Burst 

ANSI (212.20 - 2002 Effect of High-Valtage Line Surges 
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FlexNet offers reliability and flexibility in an incredibly simple design. 

FlexNet maximizes smart metering technology through its two-way, 

radio-frequency (RF), fixed-network AMI solution. Through the unmatched 

range of a tower-based system, FlexNet enables utilities to communicate 

with meters in both urban and rural environments to provide increased 

meter reading efficiency, reduced overhead costs and enhanced 

customer services. FIexNet is also scalable to accommodate growth 

as a utility adds future advanced applications throughout 

its service territory. 

And the pathway between the utility and endpoint is, 

in itself, a solution that others simply can’t touch.. . 

FIexNet is the only system that operates exclusively 

through a Primary-Use licensed frequency. Crystal-clear 

transmissions are uninterrupted via an undisturbed 

path that has up to double the power of competin 

systems. Only FlexNet customers benefit from the 

unique and powerful combination of a licensed 

RF radio frequency and open industry standards 



FlexNet’s communication options open a technology door to a wealth of 

information that improves billing accuracy and efficiency, customer satisfaction 

and overall network effectiveness for the FlexNet electric utility customer. 

For com bination utilities serving multiple meter types, FlexNet reads gas, water 

and electric services on the same system with the same advanced architecture. 

The FlexNet communications network reads meters wirelessly and sends demand 

response messages to the meter. The FlexNet two-way communications network 

provides electric utilities with enhanced capabilities such as ondemand reads, 

remote demand register reset and remote shut-off, open system home area 

network options and smart grid applications like monitoring energy distribution. 

FlexNet overlaps receiver coverage of meters, provides data/message 

redundancy and failover backup provisions. The tower-based system allows 

for a turn-key deployment not reliant on public vendors. Massively redundant 

parallel paths guarantee data delivery. 

FlexNet’s advanced RF system design translates into huge cost savings 

and reliability. Capital costs are reduced and recurring costs lowered due 

to breakthrough reductions in the number of data collection points. 

And FlexNet has demonstrated incredible range and reliability in the 

toughest combinations of urban and rural geographies. Maybe that’s 

why utilities large and small trust their 

AMI deployments to Sensus at an 

ever-increasing pace. 
SIMPL- 

Y 

RELlAlsLE 
ARCHITECTURE 



At the heart of FleiNet savings and reliability 
is the Sensus Tower Gateway Base Station 
[TGB). Indoor and outdoor versions support 
both conditioned and harsh operating 
environments and support up to 70,000 
SmartPoint endpoints over a wide 15-mile 
range. TGBs are typically deployed to 
provide overlapping coverage to endpoints. 
TGBs offer 8-hour back up and recovery of 
all meter data should you lose power, and a 
wealth of online diagnostics to monitor the 
health of the overall FlexNet Network. 
TGBs report to the head end system using 
redundant SSL tunneling on open industry 
standard TCP/IP links. 

Regional Network Interface 
The Sensus Regional Network Interface 
(RNI) uses multiple, industry standard blade 
servers to deliver a highly integrated data 
collection engine with powerful applications 
for storing, viewing, transporting, integrating 
and reporting AMI data. The RNI is built 
entirely on open standards for operating 
systems, web services, and databases from 
Microsoft, Linux, Oracle,and Sun. It also 
uses the latest APls for batch, query, and 
real-time messaging. These attributes make 
the RNI a powerhouse that scales to meet 
even the largest utility demands. 

FlexWare Software 
Flexware is the software system used in conjunction with the FlexNet RNI. 

Take advantage of its remote firmware upgrades to support dynamic rate programs, 

or any individual transmission over the last 60 days. 



Project Management Expertke 
Sensus is responsible for millions of 
worldwide endpoints in North America, 
using operations and deployment plans 
based on proven best practices. Our 
customized project plan includes an 
installation plan and schedule, project 
deliverables, and accountabilities. 
Empowered cross-functional teams are 
composed of 

81 Program Management 
Project M a  nag em en t 
Engineering 

B Manufacturing 
Testing 
Implementation 
Logistics 
Procurement 
Contracts and Financial Management 

Automated tools for resource manage 
ment and daily communication are web 
enabled. Utility management and team 
members will have daily access to 
information via the web regarding the 
status of the project from a schedule and 
area of activity point of view. 

AMI Customer & Technical Services 
Sensus is committed to providing the 
best customer service to our customers. 
AMI Technical Services is staffed to 
provide 24/7 technical support for the 
FlexNet system through the warranty 
period and on an annual maintenance 
contract basis. Customer support inquiries 
are logged and tracked to ensure final 
resolution. 

Our Customer Services staff acts as 
a single point-ofcontact and provides 
standard service support. Support is 
available via a toll-free number and 
on-site support is available as required. 
For customers who require additional 
support, Sensus offers custom support 
services under an extended service 
contract. 

Part of providing the best customer 
service is providing the best training. 
Sensus University is a dedicated AMI 
training facility in our headquarters 
in Raleigh, NC. The Center includes 
a 20-person training room and has 
hands-on operating TGB’s and endpoints. 

Capture the future of electric utility data 
communications with 

FlexNet technology by 
Sensus Metering Systems. 
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icon Residential Meter with the SmartPoint integrated display is one of 
the most efficient and reliable AMI-integrated electric meters available. The meter 
combines AMI communications and meter display on one board, making the meter 
much more reliable and efficient than AMR meters with expansion boards. 
An optional remote disconnect allows commands from a Tower Gateway Base Station 
(TGB) to disconnect and connect customer service. 

Features 
E Integrated FlexNet AMI on display board 

Internal resolution to 1 O Watt-hours 
Power outage and restoral notification 

E Power quality reporting 
kWh and kVAh energy measurements 
Simple net metering and full net metering 

II Demand, including block, sliding, peak and cumulative demand 
E Load profile 
E Timeaf-use 

EI Remote meter firmware downloads 
E Accuracy exceeds ANSI C 12.20 (Class 0.2) 

Remote disconnect 

icon APX C&l Meter with an unsurpassed accuracy exceeding ANSI C 12.20 
(Class O.2) ,  is built with a backbone of reliability and precision. The APX utilizes 
the same field-proven Sentec sensor technology as that of the i c o n  meter, 
and as such was designed to have the highest accuracy in the industry. 
The i c o n  APX meter utilizes a simple, unique modular design that meets the most 
stringent performance requirements for revenue billing applications. Like the i con  
meter, the APX meter employs an open architecture design that provides for easy 
and cost-effective AMI integration. 

Features 
.I Accuracy exceeds ANSI C12.20 (Class 0.2) 
E Patented auto-ranging power supply 
E ANSI Standard Tables C12.18, C12.19, and C12.21 
E Universal base assembly 

Inversian-proof 
E Easily upgradeable for AMI 
E Open architecture 
E Advanced, user-friendly configuration sohare - iConFigTM 







Press Release 
The Measure of the Future 

Sensus FlexNet AMI Solution Selected to Provide 

Efficiency & Enhanced Customer Service to Prominent Electricity Co-op 

Raleigh, NC (January 26, 2009) - Jackson Electric Membership Corporation (EMC) and Sensus 

announce an agreement to deploy nearly a quarter-million icon smart meters and the Sensus 

FlexNet AMI solution for the co-op’s residential and commercial customer base. 

As one of the largest cooperatives in the United States, Jackson EMC provides services to both 

rural and urban customers across a ten-county, 1,077 square-mile territory north and east of 

Atlanta. 

Cooperative officials say FlexNet‘s tower-based system became the AMI system of choice once it 

proved to require a minimal infrastructure while yet offering an advanced set of utility and 

consumer features. The 11 Tower Gateway Base Stations needed to run the FlexNet system for 

Jackson EMC will all be housed on existing, utility-owned infrastructure. 

“Once evaluated, it became obvious to us that FlexNet would be the most efficient system for our 

expansive territory, and it would provide enhanced services to both our utility and our customers,” 

said Jim Smith, Vice President of Engineering & Operations for Jackson EMC. 

The cooperative has experienced a 54 percent growth in membership over the last 10 years, with 

dramatic growth in three counties - Barrow (94%), Jackson (65%) and Gwinnett (56%) -that were 

listed among the 100 fastest-growing counties in America for 2002-2004. This growth created the 

need for a system that would meet short- and long-term goals. 

“The results of a propagation study done in preparation for this deployment, combined with the 

business case developed by Jackson officials makes a clear statement that FlexNet is a real world, 

practical solution for any rural co-op seeking an AMI solution,” said Bill Yeates, Executive Vice 

President for Conservation Solutions at Sensus. 

(more) 



a propagation study and Jackson's own business case, 
Cooperative officials say FlexNet's tower-based system became 
the AMI system of choice once it proved to require a minimal 
infrastructure while yet offering an advanced set of utility and 

[here is no such thing as a "stereotypical utility." Every 
organization has its unique needs, driven by factors such as 
geography, budget and customer base. Utilities are solving 
data collection challenges and are achieving reliable results 
with an advanced metering infrastructure (AMI) system that 
features flexibility and solid engineering in a simple, straight- 
forward format. 

FlexNet, by Sensus, provides that unique solution. Grounded 
by an exclusive Primary-Use license frequency that fuels a 
host of unmatched features, FlexNet delivers solutions to an 
assortment of utilities: large and small, urban and rural, 
electricity, gas or water. 
FlexNet is a simple, flexible and reliable RF fixed network data 
collection system, which is designed to increase meter reading 
efficiency, reduce overhead costs, and enhance customer 
service. FlexNet offers both two-way and one-way fixed based 
monitoring through a wireless, minimal infrastructure. This 
Primary-Use licensed system is the only one in the industry and 
it gives utilities access to a protected, guaranteed frequency 
allowing data transmission to occur at up to double the power 
of other systems. And, FlexNet is scalable to accommodate 
growth as a utility expands its service territory. 

With over 100 FlexNet deployments, Sensus is serving the AMI 
needs of diverse utilities across North America. For instance., . 
A 15-year agreement with Hawaiian Electric for a mass 
deployment of FlexNet places about 430,000 residential and 
commercial icon smart electric meters throughout the state by 
201 5. Just 19 tower network sites provide two-way radio 
frequency network coverage based on the Primary-Use licensed 
frequency. These features support new pricing and demand- 
response initiatives to help customers manage their own 
electricity use by taking advantage of various pricing options 
and programs designed to enhance energy conservation efforts. 

In Atlanta, one of the largest cooperatives in the United States, 
Jackson Electric Membership Corporation, is deploying nearly 
250,000 icon smart meters and the Sensus FlexNet AMI 
solution for the 1 OOO+ square-mile territory. A 54-percent 
growth rate over the last decade prompted the need for 

consumer features. The 1 1 Tower Gateway Base Stations 
needed to run the FlexNet system will all be housed on existing, 
utility-owned infrastructure. 

A partnership between Southern Company and Sensus created 
one of the largest AMI contracts in history, with more than 4.3 
million consumers af Southern Company subsidiaries benefit- 
ting from FlexNet as a Smart Meter program is deployed. Meters 
are now read remotely and provide data that will lead to elec- 
tricity pricing options for Southern Company customers. 

Both electric and natural gas customers in Wisconsin, Iowa 
and Minnesota, part of the Alliant Energy service area, are 
getting more than one million icon smart electricity meters 
and 400,000 FlexNet AMI gas Smartpoint enabled meters. 
FlexNet allows Alliant Energy to leverage its prior investment in 
an extensive array of communications towers already in place 
for voice communications. 

The FlexNet two-way communications network provides electric 
utilities with enhanced capabilities such as on-demand reads, 
remote demand register reset and remote shut-off, open system 
home area network options and smart grid applications like 
monitoring energy distribution. 

s are reduced and recurring 
reductions in the number 

rural geographies. Maybe that's why utilities 

SU Sensus at an ever- 
increasing pace. 
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Smart Thermostat TC.1210 d I - 

NS-2000 
NETWORK SERVER 

J 
<-=- 
f '-- 220 MHz WAN 

ELECTRIC WATER GAS 

TCPIIP - 

TUNet is a two-way, real-time, wireless data communications 
network that monitors and controls electric, gas and water 
utilities. It supports multiple applications making advanced 
metering, outage management, power quality monitoring, load 
management and distribution automation practical throughout 
urban and rural service areas. The hybrid network provides vast 
coverage using minimal infrastructure. Time synchronization 
enables a utility to  execute precise measurements and control 
actions across any portion of the network. 

WAN - the long-range communications backbone connects 
collection points to the utility. Data travels over the narrowband 
220 MHz frequency band, which is ideally suited for long-range 
communication even over challenging terrain. TUNet devices 
can be surgically deployed anywhere within radio range. 

If a utility/municipality operates fiber, WiFi or another network, 
or if 220 MHz is unavailable, then an alternative direct TCPllP 
connection may be used for WAN transmission. 

LAN - a peer-to-peer network that operates on the license 
exempt 900 MHz frequency. It is a self-initiating, self-healing 
network that is inherently more reliable and less expensive t o  
operate than other RF networks. Each LAN device can send and 
receive data. Data can be sent to  other LAN devices and, 
ultimately, t o  a WAN collection point for transmission to  the 
Network Controller. 

YO0 MHz L A N  

art Thermostat TC-1205 

NC-2200 
NETWORK CONTROLLER 

INFRASTRUCTURE @ 

ADVANCED METERING 

@ 
@ 
@ 

ANCILLARY PRODUCTS 

c1 

NS-2000 

NC-2200 

RT-3205 

TC-I205 

TC-1210 

TC-12 1 6 

PP-13 1 0 

RD-1 000 

LM-1421 

XR-3100 

XR-4100 

ST-1 480 

LM-1421 

LOA0 CONTROL 

Network Server Cei 

Network Controller co  

220 MHz Transceiver Prc 
COI 

TPM Controller Ad 

TPM Controller Ad 

TPM Controller Ad 

C&l Meter Reader Ad 

Remote Disconnect I Reconnect Fat 

Load Management Switch En 

Crossband Repeater 22 

WAN Collector Ethernet Et1 

Programmable Thermostat A 



Inter County Energy 
Points of Interest 

COMMUNICATIONS-- 
Power Line Carrier 

Mesh network 

DESCRIPTION -”. 

- - ~ ~  
Hierchical network using 

X ”  

Y Wide Area Network. 

Unlicensed Radio Y 
frequency 900 

- Pager X -- 
Other 

FUNCTIONALITY 
KWt-1 
Demand 
Real Time Pricing 
Net-Meterin - 

K w  

-- Reverse 

I 

Y 
Y 
Y 
Y next generation modules 

I- 

~ _ _  ~ 

TOU Y 
Multiple KWH & KW 

Number of Daily Intervals . 
Meter Storage Capability 

two seasons, four tiers 
Number of Seasons .- . 

Conn&/Disconnect 
I PH 
3PH X 

Notification Time within seconds 
Notification Accuracy 

Verification Time minutes 

Y -- 
- -- 

Outage Notification Y automatic, 

we differentiate between outage and loss of communications 
Outage Verification Y 

Voltage Monitoring Y 

Remote Display Y 

% TGrance 1 
3 phase availability 

KWH usage 
lnst Kw 
KWHKW cost 
Billing Period Total Cost 
Real Time Pricing 
3 phase availability 

-- 

--I. Load Management Y 

Prepay Capability - 

Feeder Identification - 

-. # of relayslpoints 3 
Relay sizes available 30A 

Substation Identification yes using contextual addressing - 
~ Phase Identification 

Multi-Utility 
Gas 
Water ORION 

partner with Badger Meter - ORION 

- 


