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Table 1 Smart grid Applications network bandwidth and latency requirement [4] 

Smart Grid Applications Network Requirement (Throughput) Traffic Type Latency Criticality 

AMI (Billing, Metering,  10 - 100 kbps/node, 500 kbps 
backhaul 

Periodic 2 - 15 s Low 

DSM (DR, Dynamic 
Pricing and Load 
Control) 

14 - 100 kbps per node per device Periodic/Random 500 ms to several 
min 

Medium,/High 
(Depends on 
demand) 

WASA (WAMS, 
WAPS, WACS) 

600 - 1500 kbps Random 20 - 200 ms High 

EV Monitoring 9.6  56 kbps, 100 kbps is a good 
target 

Random 2s  5 min High 

DGM 

Video surveillance 

Operational telephony 

SCADA 

9.6  100 kbps 

15  128 kbps, camera 

8 kbps, call 

1.8  9.6 9.6 kbps 

Periodic/Random  

Random 

Random 

Random 

0.1  2 s                   

1 s 

1 s 

< 0.5 

High/Medium 

Medium 

High 

High 

DER and storage  9.6 - 56 kbps, depending on the 
number of energy sources 

Periodic/ Random 0.02  15 s High 
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Table 2 Technical Requirement for Smart grid application classes 

Application class Internal substation Maximum response time 
(External substation) 

Data burst size 

Meter/billing - Hours Hundreds of bytes 

Protection 4 ms (1/4 cycle of  electrical 
wave) 

1 - 10 ms Tens of bytes 

Reporting/software update - Days Kb to mb 

Control 16 100 ms Tens of bytes 

Monitoring 16 ms  1s Tens to hundreds of 
bytes 

Operation and maintenance 
information 

1 s 10 s -  
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Table 3 Characteristics of smart grid communication technologies  

Communication 

technology standards 

Local or backhaul 

System 

Maximum data rate Approximate coverage Potential smart grid 

application 

IEEE-802.11 

(WLAN) 

Local 11 - 600  Mbps Up to 300 m HEMS, DSM, DA and 

protection 

IEEE-802.15.4 

(Zigbee) 

Local 20 -250 kbps (2.4 GHz) 

40 kbps (915 MHz)  

10 -100 m HEMS, DER, AMI 

IEEE-802.16 

(WIMAX) 

Backhaul Up to 1 Gbps for fixed 

users 

30 -100 km AMI, WASA, AMI,  

3GPP CELLULAR 

(3G, 4G: LTE, LTE 

advanced)  

Backhaul 500 Mbps up link 

1Gbps down link 

10-100 km WASA, Electricity 

transport, AMI 

Optical Fibers Backhaul 155-2448 Mbps up, 

1.244-2.448 Gbps down 

Up to 60 km WASA, Distributed Grid 

Management 

PLC (NB-PLC & BPLC) Local and Backhaul 1-500 kbps (NB-PLC) 
1-10 Mbps 

NB-PLC: over 150 km 

BB-PLC: ~ 15 km 

AMI, Electric 

transportation 

monitoring, DSM, 

Distributed Grid 

Management 

TETRA Local and Backhaul 170 kbps 10 -50 km AMI, DSM 

Digital Subscriber Line 

(DSL) 

Backhaul 256 kbps  200 Mbps 

down 

Up to 7 km AMI, DSM 

Visible Light 

Communication (VLC) 

Local 10 kbps-500 Mbps Over 5 meters HEMS, Distribution grid 

management 
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