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Conceptual Model

. Generation including DER Smart Grid Conceptual Model

— Technology diversity
— Physical proximity to transmission,
distribution + customer domains
 Intelligent distribution system
— Increasing importance (location + size)
— Improved controllability + intelligence
— Connected to service provider domain
(e.g., congestion mitigation)
« Empowered consumers

— Operations & intelligence enters
customer domain

— Customer diversity incorporated
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Legacy Communications Pathway Scenario
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High-DER Communications Pathway Scenario

System Operations Utility Service Provideﬁ

Generation Distribution Ops \ Ops Services Business Systems
& Trans OPS Enterprise . Customer E i
Advanced Distribution Management Asset Thlrd'PartY Info System Rnterprlse
Energy o tate Management System . . esource
Management D'Z::::;“ Iwo:r::iz- Estimation Geographic Modeling & Service Providers Planning
Syst and Grid 1
ystem Management ment Optimization Information Planning Tools Aggrogated System
k eneration System Control
- i Systems
System Workforce Ecoanr:jmlc r:)ema:d
Automated Management Reliability [[ m esponse
Generation System Management System Y Business Systems
Control / \‘ Al Gateway
\ DR Head 3rd Party Head-
End \ End System
| Operational Enterprise Service Bus
| —I Admin Enterprise Service Bus
- Meter Data y Vv V\)
Weather
Service Advanced Load Profile Advanced Load Management Internet
Analytics Calculation Forecasting System (MDMS)
f \ Int t
Energy nterne Gateway, Data
Market e Translator, IP SCADA Source: DRAFT NIST Smart Grid Framework 4.0
C icati
Clearinghouse /_, ommunications o Intelligent
( \ zlsmbllllted Electronic DLC £
Ancillary ontrollers Devices Smart
Services & LAN/WAN Appliances
Market — DB
Clearinghouse LAN/WAN Devices \
Capacit / Generator \ i B T . Buildin
Dt Control Substation Advanced || VVO H Customer Systems
Market Devices Cap Banks/ | Trans- || Sensors Automation
Clearinghouse System Capt alrll S formars =N and Control
ontrollers || formers | / > Home Area System | Service
Energy ault = Utility Account Email Order
; Circuit Gateway A Apps L d
Dispatch Substation Meter PP | APP App egen
Indicators
" Bulk Controller
Ancillary b o Energy .
Services Generator e o Billing ( Audit Usage C) Domain
Dispatch %H]\ A5 =3Py App Abps Apps
Bulk Sl 1. Distribution Sub Meter . p Smart HVAC = Comm Network
Generator j[ i; = \'_ Automation " T-stat | n | Devices
Congestion ) Outage
Management Bulk Apps |:| Roles and Actors
Generator Co-
Generation Smart DR g m | I Gateway Role
\ 7] Participating | | Participating Inverter || Devices T~ Comm:s Path
$ Load Generation DER
- including || @ i Comms Path Changes
. 3 ] W Energy Vehicle Owner / Domain
Markets Generation including DER Storage Customer




Microgrid Communications Pathway Scenario
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Hybrid Utility Communications Pathway Scenario
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