Applications

Estimated Number of
Communications

Estimated Number of

Nodes to be End Point Devices to Bandwidth Bandwidth
Deployed for Each | be Deployed for Each| AC Independence Throughput Coverage | Latency Reliability Security AC Independence | Throughput
Application (e.g. Application (e.g. Estimated Estimated
thousands of millions of meters)
collectors) Quantified Estimates Ranking of Relative Importar
1.3M Electric & 800K
2000 2.1M Battery-operated 25K bps 2300 sq. mi| <1 sec >99.5% 5 1 2
electric
Advanced Metering
2000 500K 500K 15K bps 100% <10 Sec >99.5% 5 1 2
2000 > 1M 4 Hr 15 K bps 100% <10 Sec >99.5% 4 1 2
Distributed Generation Management 2000 > 5000 24 Hr 25K bps 100% <10 Sec >99.5% 4 2 1
500K > 1M 16 Hr 25K bps 100% <10 Sec >99.5% 5 3 2
PHEV Integration
400K 400K 16 Hr 25K bps 100% <10 Sec >99.5% 5 3 2
Pricing Signals to Smart Appliances 2000 > 1M 8 Hr 25K bps 100% <10 Sec >99.5% 5 2 1
in-Home Display of Customer Usage 2000 > 1M 8 Hr 25K bps 100% <10 Sec >99.5% 5 2 1
17 ~12 .
Automated Feeder Switching >100 >> + 0 new 8 Hr 9600 bps >90% 5 sec <5 permo 5 2 1
endpoints per year >95%
> 2330
>50 8 Hr 1K >60% 10 sec >99% 4 1 2
Capacitor Bank Control > 1621
N/A > 638 4 Hr N/A N/A N/A N/A N/A N/A N/A
Fault Current Indicator 75 N/A ? 6
Transformer Monitoring 2000 > 250K 8 Hr 45 K bps 100% <15 Sec >99% 3 2 1
Voltage and Current Monitoring 2000 > 250K 8 Hr 45 K bps 100% <15 Sec >99% 3 2 1
Renewable Energy/Distributed Generation 2000 > 5000 24 Hr 25K bps 100% <10 Sec >99.5% 4 2 1
Network Protection Monitoring
AMI Network Management 2000 2.1M 8 Hr 25k bps 100% <1s >99.5% 5 1 2
Remote Connect/Disconnect 2000 2.1M 8 Hr 25K bps 100% <1sec >99.5% 5 2 1
Meter Data Management

Outage Management 2000 > 1M 8 Hr 25K bps 100% <1 sec >99.5% 5 2 1

Distribution Asset Management

Distribution Network Management




Demand Response 2000 >1M 4 Hr 25K bps 100% <1 sec >99.5%
Wide Area Situational Awareness (PMUs) 500 > 1000 12 Hr 38.4 kbps <50% <5s >99%
Line Protection and Control 500 > 10K 12 Hr 25K bps <30 <1 Sec >99.9%

Billing

Customer Information Management

Consumer Web Portal

Emergency Response

Routine Dispatch

Workforce Automation




C ial C ial
Licensed Licensed . Other on*@eraa on~.|merC|a Commercial Licensed Licensed . Other
L . . . Unlicensed . . Wireless Wireless L . . . Unlicensed . .
Coverage | Latency | Reliability | Security Wireless Wireless . Fiber Private Wireline Satellite | Wireless Wireless . Fiber Private
. . Wireless Network Network . . Wireless
Radio Microwave Network . . Network Radio Microwave Network
(Licensed) (Unlicensed)
ice of Each Functional Requirement (1-6) Tier 1 Tier .

6 3 5 4 3 2 6 1 4 5 7 8 9 2 8 7 1 3
6 3 5 4 3 2 6 1 4 5 7 8 9 2 8 7 1 3
6 3 5 4 3 2 6 1 4 5 7 8 9 2 8 7 1 3
3 5 6 4 3 2 6 1 4 5 7 8 9 2 8 7 1 3
6 1 5 4 3 2 6 1 4 5 7 8 9 2 8 7 1 3
6 1 5 4 3 2 6 1 4 5 7 8 9 2 8 7 1 3
6 4 5 3 3 2 6 1 5 7 8 9 2 8 7 1 3
6 5 3 3 2 6 1 5 7 8 9 2 8 7 1 3
5 3 6 4 1 2 4 5 3 6 7 9 9 2 8 7 1 3

1 2 4 5 3 6 7 9 9 2 8 7 1 3
6 3 5 4

1 2 4 5 3 6 7 9 9 2 8 7 1 3

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
3

6 4 5 3 1 2 4 5 3 6 7 9 9 2 8 7 1 3
6 5 4 3 1 2 4 5 3 6 7 9 9 2 8 7 1 3
6 5 3 4 1 2 4 5 3 6 7 9 9 2 8 7 1 3
5 3 6 4 2 4 5 1 3 6 7 8 9 2 8 7 1 3
6 3 4 5 2 4 5 1 3 6 7 8 9 2 8 7 1 3
6 5 4 3 2 4 5 1 3 6 7 8 9 2 8 7 1 3







Commercial Commercial . . Commercial Commercial . . .
. . Commercial . Licensed . Other . . Commercial Licensed Licensed .
Wireless Wireless L . Licensed . Unlicensed . . Wireless Wireless L . . . Unlicensed .
Wireline Satellite . . Wireless . Fiber Private Wireline Satellite Wireless Wireless . Fiber
Network Network Wireless Radio . Wireless Network Network . . Wireless
. . Network Microwave Network . . Network Radio Microwave
(Licensed) (Unlicensed) (Licensed) (Unlicensed)
2 Tier 3
6 5 4 9 1 7 2 6 3 4 5 8 9 3 7 1 8
6 5 4 9 1 7 2 6 3 4 5 8 9 3 7 1 8
6 5 4 9 1 7 2 6 3 4 5 8 9 3 7 1 8
6 5 4 9 1 7 2 6 3 4 5 8 9 3 7 1 8
6 5 4 9 1 7 2 6 3 4 5 8 9 3 7 1 8
6 5 4 9 1 7 2 6 3 4 5 8 9 3 7 1 8
6 5 4 9 1 7 2 6 3 5 8 9 3 7 1 8
6 5 9 1 7 2 6 3 5 8 9 3 7 1 8
6 5 4 9 1 7 2 8 3 4 5 6 9 N/A N/A N/A N/A
6 5 4 9 N/A N/A N/A N/A
1 6 3 7 4 2 5 8 9 / / / /
6 5 4 9 N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
6 5 4 9 1 7 2 6 3 5 4 8 9 N/A N/A N/A N/A
6 5 4 9 1 7 2 6 3 5 4 8 9 N/A N/A N/A N/A
6 5 4 9 1 7 2 6 3 5 4 8 9 N/A N/A N/A N/A
6 5 4 9 1 7 5 6 2 3 4 8 9 N/A N/A N/A N/A
6 5 4 9 1 7 2 6 3 5 4 8 9 N/A N/A N/A N/A
6 5 4 9 1 7 2 6 3 5 4 8 9 N/A N/A N/A N/A




N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A




C ial
Other Commercial mzle;r:;a Commercial
Private |Wireless Network Wireline Satellite
Network (Licensed) Network Network
(Unlicensed)
Tier 4
4 5 2 6 9
4 5 2 6 9
4 5 2 6 9
4 5 2 6 9
4 5 2 6 9
4 5 2 6 9
5 2 6 9
5 2 6 9
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A
1
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A




N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A




