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BEGIN WITH THE END IN MIND



Connect 
any information or data model
any app or service
any data
any entity
any facility
any device
on time
at every scale. 

DER INTEROPERABILITY

STRATEGIC VISION

from sensor and switch
to controller and cloud…



CURRENT STATE
DER C&C
Confusing 

and overlapping 
mix of models, 

standards,

and protocols. Common 
Information 
Model

RESTful API
TCP/IP

web 
services

transactive
energy
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Master-Slave hierarchy 
between Master 
Stations, 
RTUs, and other 
intelligent electronic 
devices.

ARCHITECTURAL CHALLENGE

SCADA Sclerosis



Intelligent Electronic 
Devices are a bit smarter 
these days. 

Current SCADA 
architecture cannot 
support millions of 
smarter devices. 



THE PATH
Smart Devices, 
Smart Facilities, 
& Interoperable Services

Device

Entity Facility

Service



Traditional SCADA
IoT

from sensor & switch 
to controller and cloud

Monitor hundreds or thousands of devices. Monitor, manage, register, activate, and deploy 
millions of devices.

Vertical application stovepipes; typically 
standalone.

Solutions designed to share core functions –
messaging, calendaring, communications, 
security, etc. 

Developer needs to consider entire functionality 
stack. 

Developers focus on specific apps or services 
and can access “off-the-shelf” enabling 
functionality. 

Master-slave. Local and remote control.
Anywhere-to-anywhere.

Special-purpose hardware and software. COTS solutions easily incorporated into new 
hardware products and software services.

Dedicated communication infrastructure. Multiple communication pathways.

SMART

DEVICES
Open source,
hardware and 
vendor-neutral, 
protocol agnostic
IoT platforms 
have been 
successfully 
deployed at 
large-scale.



• Well-established ecosystem with 
millions of deployed devices.

• Specifications, reference 
implementations, test suites and 
certification.

• Supports remote management and 
interoperability of applications and 
services over a broad variety of devices.

• Distributed or federated service 
models.

• Core platform specifications and APIs 
needed to create an open service 
gateway platform to support third-
party developed services.

SMART DEVICES



ASHRAE 201 
Facility Smart Grid Information Model (FSGIM)SMART

FACILITIES
Well-documented 
Information Model 

industry standard
Data Models 
(SunSpec/OASIS/Open
ADR/SEP2)

legacy BAS protocol 
support. 

• Energy and controllable load 
monitoring

• On-site generation and energy 
storage management

• Generation and load 
aggregation

• Next-day and same day 
forecasts for load, load shed 
and on-site generation 

• Automated Demand Response 
and Direct Load Control

• Support for SEP2 Group 
Management

Facility anything from single or multi-family home,
to commercial or institutional building,

to industrial facility, campus or special-purpose district. 



Decompose 
monolithic software 
solutions into micro-
services at every scale. 

INTEROPERABLE

SERVICES



INTEROPERABLE

SERVICES

Modern Grid  
not just power flow 
and transactive
energy.

includes product and 
services supply chain
throughout entire 
lifecycle. 



INTEROPERABLE SERVICES

• Well-established ecosystem with proven scalabilty
• Specifications, reference implementations, test suites and 

certification.



Everything 
should be made 
as simple as possible
but not simpler.

TOOLS, ROADMAPS AND DEMONSTRATIONS



TOOLS AND ROADMAPS

• OSGi has well-proven IoT tools for device registration, configuration, update, 
large-scale deployment, etc.

• OSGi clear and comprehensive specifications, reference implementations, test 
suites and certification.

• Eclipse Foundation has an open source OSGi Smart Home implementation.

Smart Devices/Modular Architectures

Smart Facilities/Comprehensive DER Information Model

• ASHRAE 201 Smart Grid Facility Information Model provides clear and comprehensive 
information exchange standard. 

• Consistent with CIM and DER/DR data models.
• Full suite of services – real-time monitoring, forecast and publish load shed, 

generation, and storage capacity at distinct time intervals, scheduled and ad hoc event 
management. 

Interoperable Services/Open Standards and Tools for A2A, E2E, B2C

• OAGi has proven, well-developed, and testable methodologies to enable 
any-to-any, enterprise-to-enterprise, business-to-consumer  interoperable 
services

• Used in chemical and oil & gas industry



DEMONSTRATION

Straw Man suggestion
Interoperable schedule across 
geospatial and temporal scales.

Exchange actual and forecast 
load schedules at each 
geospatial scale – facilities, Load 
Serving Entities, TSOs, and 
RTO/ISOs – at operational and 
planning time horizons. 


