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Main Interpretation 

 of the Hype Cycle  

Technology Trigger 
Peak of 

Inflated Expectations 
Trough of Disillusionment 

Slope of Enlightenment 
Plateau of 

Productivity 

maturity 

visibility 

Positive 
Hype 

Negative 
Hype 

Do Not Join in 
Just Because It Is "IN" 

Do Not Miss Out 
Just Because It Is "OUT" 

Source: Gartner, Inc. 



Some Hype Cycle Forensics 
On the Rise 

At the Peak Sliding Into the Trough 

Climbing the 

Slope 

Time After 

Plateau 

Risk of Technology  

Failure Is HIGH 

Risk of Product  

Failure Is HIGH 

Risk of Technology  

Failure Is LOW 

Risk of Product  

Failure Is LOW 

Trigger 

Plateau 

R&D 

Laboratory 

prototypes 

 Startups and 

first venture capital 

fundings 

 Mass media 

No working 

products 

First-generation products, 

high price, lots of 

customization needed  Negative 

press starts  

Consolidation and failures 

 Second/third 

rounds of venture 

capital funding 

Less than 5 percent 

adoption 

Second-generation, 

some services 

Third-generation, out of 

the box 

Case studies 

High-growth phase adoption starts: 20 to 30 

percent of the target audience has adopted 

or is adopting 

Source: Gartner, Inc. 



Intelligent Grid 

 Technology Hype Cycle 

Technology Trigger 
Peak of 

Inflated Expectations 
Trough of Disillusionment 

Slope of Enlightenment 
Plateau of 

Productivity 

time 

visibility 

Years to mainstream adoption: 

less than 2 years 2 to 5 years 5 to 10 years more than 10 years 
obsolete 
before plateau 

As of June 2008 

RF Networks for Utility Field Applications 

Advanced 
 Distribution 

 Protection and 
 Restoration 

 Devices 

Intelligent Electronic  
Devices 

Broadband Over Power Lines 

Demand Response 

Advanced Metering Infrastructure Residential/Domestic 

Active RFID for Utilities 

Customer Gateways 

Combined Heat and Power 

Provider Energy Storage 

Advanced Distribution 
 Management Systems 

Business Process 
 Management for Energy 

Smart Appliances 

Web 2.0 for Utilities 

Phasor Measurement 
 Units 

Distributed Generation 

Plug-In Hybrid Electric 
 Vehicle 

Consumer Energy Storage 

Home-Area Network CIM-Driven Integration Standards 

Passive RFID for Utilities 

Advanced  
Metering LC&I 

Process Data Historians 

 

Source: Gartner, Inc. 



Intelligent Grid 

 Technology Hype Cycle 

Technology Trigger 
Peak of 

Inflated Expectations 
Trough of Disillusionment 

Slope of Enlightenment 
Plateau of 

Productivity 

time 

visibility 

Years to mainstream adoption: 

less than 2 years 2 to 5 years 5 to 10 years more than 10 years 
obsolete 
before plateau 

As of June 2008 

RF Networks for Utility Field Applications 

Advanced 
 Distribution 

 Protection and 
 Restoration 

 Devices 

Intelligent Electronic  
Devices 

Broadband Over Power Lines 

Demand Response 

Advanced Metering Infrastructure Residential/Domestic 

Active RFID for Utilities 

Customer Gateways 

Combined Heat and Power 

Provider Energy Storage 

Advanced Distribution 
 Management Systems 

Business Process 
 Management for Energy 

Smart Appliances 

Web 2.0 for Utilities 

Phasor Measurement 
 Units 

Distributed Generation 

Plug-In Hybrid Electric 
 Vehicle 

Consumer Energy Storage 

Home-Area Network CIM-Driven Integration Standards 

Passive RFID for Utilities 

Advanced  
Metering LC&I 

Process Data Historians 

Controllability 

Observability 

Source: Gartner, Inc. 



Intelligent Grid 

 Technology Hype Cycle 

Technology Trigger 
Peak of 

Inflated Expectations 
Trough of Disillusionment 

Slope of Enlightenment 
Plateau of 

Productivity 

time 

visibility 

Years to mainstream adoption: 

less than 2 years 2 to 5 years 5 to 10 years more than 10 years 
obsolete 
before plateau 

As of June 2008 

RF Networks for Utility Field Applications 

Advanced 
 Distribution 

 Protection and 
 Restoration 

 Devices 

Intelligent Electronic  
Devices 

Broadband Over Power Lines 

Demand Response 

Advanced Metering Infrastructure Residential/Domestic 

Active RFID for Utilities 

Customer Gateways 

Combined Heat and Power 

Provider Energy Storage 

Advanced Distribution 
 Management Systems 

Business Process 
 Management for Energy 

Smart Appliances 

Web 2.0 for Utilities 

Phasor Measurement 
 Units 

Distributed Generation 

Plug-In Hybrid Electric 
 Vehicle 

Consumer Energy Storage 

Home-Area Network CIM-Driven Integration Standards 

Passive RFID for Utilities 

Advanced  
Metering LC&I 

Process Data Historians 

 Utility-enabling 

Consumer-disruptive 

Source: Gartner, Inc. 



What's Coming; When 

 and How Hard Will It Hit? 

benefit years to mainstream adoption 

less than 2 years 2 to 5 years 5 to 10 years more than 10 years 

transformational Advanced Metering 
Infrastructure 
Residential/Domestic 

Demand Response 

Distributed Generation 

high Advanced Metering LC&I Business Process 
Management for Energy 

Combined Heat and Power 

Customer Gateways 

Web 2.0 for Utilities 

Consumer Energy Storage 

Phasor Measurement 
Units 

Plug-In Hybrid Electric 
Vehicle 

moderate Advanced Distribution 
Protection and 
Restoration Devices 

Broadband Over Power 
Lines 

Intelligent Electronic 
Devices 

Process Data Historians 

Active RFID for Utilities 

Advanced Distribution 
Management Systems 

CIM-Driven Integration 
Standards 

Passive RFID for Utilities 

Provider Energy Storage 

RF Networks for Utility 
Field Applications 

Smart Appliances 

Home-Area Network 

 

low 

As of June 2008 

Source: Gartner, Inc. 
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Introduction 

Network 



Key features 



Solution layers 



End-to-end solution 



End-to-end 

 Voltage Management 



Integrated solution 
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Distribution Applications 

Distribution 
System 

More & Faster Dynamics 

Stability Analysis & 
Dynamic Monitoring 

Protection 

State Estimation 

Voltage/Var/Watt 
Control 

Fault Location 

Load Monitoring 

Affected functions 

… 



Micro PMU 

Investment Reporting Rate 
Phasor Estimation 

Method & TVE 

Communication 
Infrastructure 



Future Electricity Grid 



    Ultimate Goals 

Technology 

Inventions 

Application 

Solutions 

Business Cases 

     Integrating smart, 
wise, intelligent, 
future, modern, 
perfect, empowered 

http://www.istockphoto.com/file_closeup/object/4222575_break_through_4.php?id=4222575
http://www.istockphoto.com/file_closeup/what/business/2859598_strategy.php?id=2859598
http://www.istockphoto.com/file_closeup/object/4761897_gears_of_mind.php?id=4761897
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System evolution 

 



Interoperability  

Technical
(Syntax)

Layer 1: Basic Connectivity

Layer 2: Network Interoperability

Layer 3: Syntactic Interoperability

Layer 4: Semantic Understanding

Layer 5: Business Context

Layer 6: Business Procedures

Layer 7: Business Objectives

Layer 8: Economic/Regulatory Policy

Informational
(Semantics)

Organizational
(Pragmatics)
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Super PDC

Data 

Storage

Data 

Storage

Application

Network
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Testing is a Procedure 

• The object of testing: 

    - device, standard 

• Test objective: 

    - Conformance 

    - Interoperability 

• Test Lab: 

    - Equipment 

    - Test plan 

• Test results: 

     - yes/no 

     - % deviation 

Certification is a Process 

• Identify Interoperability 

    Testing & Certification 

    Authority (ITCA), ISO 17065 

• Accredit labs (equipment) 

    and test plan, ISO 17025 

• Define process and 
certification body for 
issuance of certificate 

• Propose business model: 
how the process works and 
who pays? 

 

Testing and Certification 



PMU Testing Flow Model (FMO)  

  Organization                              ITCA-Interoperability Testing Certification Authority    TL-Testing Lab                                      Phase 

                                                      IPRM-Interoperability Process Reference Manual  CB-Certification Body 
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Define  a 

Standard 

Need 

Develop 

and Release 

Standard 

Develop 

Products 

Product 

Testing and 

Certification Product 

Deployed 

Support 

Companion 

Test Criteria 

New 

ITCA 

Formed 

ITCAs and its 

CBs/TLs 

implement IPRM  

Development of 

Independent 

Accreditation 

Service 

Assessment 

of ITCA, CBs, 

TLs, …  

Evaluate State 

of Testing 

Support for 

Standard 

Does 

an ITCA 

Exist? 

Support 

Establishing ITCA 

to Support 

Standard/Testing  

ITCA Certification 

Program identified 

on SGTCC Program 

List 

No 

Yes 

Credit: SGIP TCC IPRM 

What is T&C Focus 



• It assures solution/product under tests conforms to 

relevant standards:  
− Synchrophasor measurement standards 

− Timing synchronization standards 

− Communication and data management standards 

− Cybersecurity standards  

• It assesses whether the solution/product is interoperable 
− PMUs and PMU-enabled IEDs with time-synchronization devices 

− PMUs with PDCs, and PDCs with PDCs 

− PDCs with data analytics and visualization analytics  

• It provides confidence that an application is not adversely 

impacted by the solution/product used to supply data 
− State estimation by measurements of states and contacts 

− Voltage instability detection by measurement of voltage 

− Frequency tracking by measurement of frequency 

 

 

Why T&C Matters 



Procedure: how to test? 

Why T&C Matters 



Process: how to certify? 

Why T&C Matters 



• Establish facts: existing testing practice does NOT 
meet T&C requirements and T&C process does 
NOT exists as defined by ISO 17065 and 17025 

• Recognize that standards and products are 
CHANGING and hence T&C procedures and 
processes are needed to consistently verify 
outcomes 

• Assess the role of NIST, IEEE, Test labs, SGIP TCC 
and broader stakeholder community in 
establishing T&C process and procedures 

 

 

 

How to proceed 

 going forward? 



Recommended Reading 

• ISO 17065-Conformity Assessment-Requirements 
for bodies certifying products, processes and 
services  

• ISO 17025-General requirements for the 
competence of testing and calibration 
laboratories 

• SGIP TCC- Interoperability Process Reference 
manual, 2012  

• SGIP TCC- Interoperability Testing and 
Certification Authorities (ITCA) Development 
Guide, 2012 



Smart grid center: 

http://smartgridcenter.tamu.edu/sgc/ 

EV-TEC: 

http://ev-tec.org 

PSerc: 

http://www.pserc.org 

ARPA-E: 

http://smartgridcenter.tamu.edu/ratc/ 

Smart Energy Campus Initiative: 

http://smartgridcenter.tamu.edu/seci/ 

 

 

FYI 

http://smartgridcenter.tamu.edu/sgc/
http://ev-tec.org/
http://ev-tec.org/
http://ev-tec.org/
http://www.pserc.org/
http://smartgridcenter.tamu.edu/ratc/
http://epipc01.tamu.edu/seci/index.html
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