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SG-Networks Database

This presentation starts with a description of the 
SG-Networks Database and its extension into a 
planning tool for Spectrum Requirements Analysis 
on a regional basis

The tool is being designed to support the case for
dedicated spectrum allocations to the Utility
Industry for Smart Grid applications
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System Diagram
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System Requirements Specification
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SG-Networks 
Database
The first and primary 
role is to document the 
work of SG-Networks, 
and extend by showing 
individual route options 
for  Application Level 
Connections between 
Source Actors with 
Target Actors

The database was originally 
conceived as a vehicle for making 
the SG-Networks  Use Case data 
searchable and more useable. 

At this instant in time, the 
number of individual records is 
over 7000 and growing based on 
the 19 Use Cases shown

The objective of SG-Networks is 
to document approximately 30 
Use Cases
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Use Case Descriptions Use Case Descriptions

 Customer Information & Messaging
 Demand Response – Direct Load 

Control (DR-DLC)
 Dispatch Distributed Customer Storage
 Distribution System Demand Response 

(DSDR)
 Fault-Clear-Isolate-Reconfigure (FCIR) 

– Distributed Data Acquisition and 
Control (DAC)

 FCIR – Distribution Management 
System (DMS)

 Field Distribution Automation (DA) 
Maintenance

 Firmware/Program Update
 Islanded Distributed Customer Storage
 Meter Events
 Meter Reading
 Outage Restoration Management 

(ORM)
 Plug-In Electric Vehicles
 Premise Network Administration
 Prepay
 Price
 Service Switch
 Volt/Var-Centralized Control

Use Cases Modeled
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SG-Networks 
Database
This overview focuses 
on content and 
derivation of content 
within the database

The database starts with a copy of the 
System Requirements Specification

Tables of Actors, Use Cases, Payloads, 
Payload Types, etc. were added

A table of Network Cloud Crossings was 
established from the System Diagram

Traffic Analysis combines the Payload 
information with transmission timing 
information from the How Often 
column of the Requirements 
Specification

Addition of a User Profile section allows 
multiple users to generate and save 
analysis data
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Traffic 
Analysis
While the mechanics of 
traffic analysis are 
described here, a key 
issue is the fact that 
messages are directed 
from a Single Source 
Actor to a Single Target 
Actor

Individual Records contain 
Payload Length in Bytes, Source 
Actor and Target Actor

Payload data contains no 
protocol overhead of any kind

The How Often column provides 
details of when the message is 
sent, and on what basis

Software routines have been 
written to parse the How Often 
column and allow the aggregation 
of traffic on a uniform basis
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Application Level Query 
(Connects Source Actor to Target Actor)

This query shows the connection between two actors at Level 7, and includes in the 
DataFlowRef column, a complex statement of all possible routes that a payload may take.
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Network Level Query 
(Actor to Actor Direct Connections As Elements of the 

Statement of All Possible Paths That a Payload May 
Take Across the Grid)
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Alternate Path Application Level Query 

This query shows each individual route that can exist between two actors at Level 7. In this 
particular query, all of the AMI traffic has been identified.
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Alternate Path Application Level Query 

The same query on AMI traffic, where a single transit path is specified, cuts down on the 
amount of traffic considerably that a given utility will have to accommodate.
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The User Profile

A User Profile has been established to allow a detailed specification of 
payload messaging for various use cases.  A uniform area infrastructure 
analysis is included for estimates of equipment densities.
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A Spectrum Analysis Application 

Currently, the FCC has allocated no dedicated spectrum to the 
Utility Community

A Spectrum Analysis Tool developed around the database is a key 
instrument in making the necessary engineering calculations
A combination of Smart Grid traffic queries  is a good starting 

point 
However, considering that the database defines Actor-Actor 

Connections, it becomes necessary to address specific 
geographic areas to define aggregate traffic levels
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Spectrum Analysis Tool Heritage
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Spectrum 
Analysis
The modeling approach 
is to identify traffic to a 
Census Tract level, 
which can then be 
aggregated to a County 
Level rather easily.

Having established that the SG-
Networks Database defines traffic 
between a single Source Actor and 
a single Target Actor, the 
challenge then becomes to scale 
the traffic data in a way that 
accounts for regional differences

As the data is being scaled to 
represent the User Community, 
the analysis also provides insight 
into technologies for system 
implementation
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Data Aggregation at Census Tract Level
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Data Aggregation at County Level

Micronet Communications, Inc. 2011



Spectrum Scenarios
 The first step is providing a way to build Spectrum Scenarios consisting of selected 

States and Counties of Interest. The application will analyze the demographics of 
each Census Tract, calculate azimuth angles and distances from the county center 
to the center of each census tract.



User Scenario Scaling Parameters

A feature similar to the User Profile allows Users to specify scaling parameters 
that fit their particular service area in order to make the transition from 

demographic data to grid end points and field devices.
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Specification of Traffic 
Across the Grid

A query of the SG-Net 
database produces 
records describing the 
payloads that cross 
the grid. In this 
example, a specific set 
of network paths have 
been packed into  one 
of multiple selectable 
options. The database 
also supports 
complete user 
freedom in these 
selections.
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Traffic Calculations By County and Census Tract
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In Closing

 This database and planning tool is based on countless hours 
of work by  members of the SG-Net Task Force within Open 
SG. The broad guidelines for the work were established and 
codified in Priority Action Plan #2 (PAP2) by the National 
Institute for Science and Technology (NIST)

 The tool is evolving as the work of the task force goes on, but 
has already reached a state where it offers very real insights 
into Smart Grid communications planning efforts

 For questions or comments regarding any part of the tool, 
please contact Jerry Armes at Micronet Communications on 
(972) 422-7200 or by e-mail at jarmes@micronetcom.com
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