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Background 

The Smart Grid Reference Architecture 

was produced by a team of sixteen IT and 

OT architects from Southern California 

Edison, Cisco Systems, and IBM.  

 Its development spanned a period of nine 

months (July 2010 through March 2011) 

and involved a number of face-to-face 

team workshops and web-based meetings. 



• Provide a proven, utility-centric 

template solution for a Smart 

Grid architecture. 

• Provide a common vocabulary 

with which to discuss Smart 

Grid implementations, based 

upon adoption of open 

standards. 

• Share this Smart Grid 

Reference Architecture with 

other utilities through industry 

user groups, Standards 

Developing Organizations, and 

other appropriate venues 

Project Goals 
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Stats: 
188 Pages – Intro: 10, Content: 60, Appendices: 118 

49 Figures, 27 Tables 

Executive Summary and Introduction 
Primary Target Audience: Smart Grid Architects 

Recognizes migrations needed to reach goal 

Pervasive Security is integral to approach 

Data services and management emphasized 

Common foundational services a central theme 

Architectural challenges briefly laid out 



Document Content – 2 of 5 

Smart Grid Architecture Overview 

Goals and Principles (14 examples) 

3 architecture transitions: siloed to layered services 

Foundational Services: Domains & X-Domain 

Based upon NIST seven conceptual model domains 

Customer, Market, Service Provider, Ops, Gen, T&D 

Extended – optional Balance & Interchange domains 
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Reference Architecture Views – Approach 

Seven Domains Detailed (next slide) 

Each Adhered to Similar Content Outline 

Logical Model 

Structural Model 

Typical Specifications 

Standards and Technology Recommendations 

Examples of content in extended slide stack 
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Domains (views) in SGRA 

Application Services 

Analytics Services 

Data Services 

Control Services 

Security Services 

Communications Services 

Management 
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Appendices 

A – System of Systems Design Patterns 

 whitepaper by K. M. Chandy (CalTech), J. Gooding (SCE), J. McDonald (Saker Systems) 

B – Services Classes Concepts 

C – Smart Grid Conceptual Architecture Project 

 from Smart Grid Interoperability Panel (SGIP) Architecture Committee (SGAC) 

D – Roadmap & Maturity Model 

E – Glossary 

F – Bibliography 



Your Turn! 

Q/A 



Thanks 



Extra Slides 



Logical Model Example 



Structural Model Example 



Typical Specifications Example 



Standards & Tech Recommendations 

Example 


