As I mentioned during our last H2G working group meeting on Jan 23, Portland General Electric is opposed to the additional language proposed by Mr. Waxman in Section 1304 to restrict funding for Smart Grid demonstrations projects to only those projects that "utilize open Internet-based protocols and standards if available".   
PGE thinks this language not only interferes with NIST's responsibilities under Sect 1305 but violates the Law's requirement to "solicit input and cooperation from private entities interested in such protocols and standards". 
 

 To including the Waxman wording in the Law will cause difficulty in interpreting proposals in the federal review process, and this will likely cause discrimination.  Awards will be based on a solicitor's ability to state how the Internet is used instead of the proposals merits to achieve the goals of the set forth in Section 1301 and 1304.  Highly visible in these goals is increased use of demand response by customers purchasing electricity, and the Waxman language is at odds with the first and second goals of the co-funded demonstrations; namely, "to demonstrate the potential benefits of concentrated investments in advanced grid technologies on a regional grid and to facilitate the commercial transition from the current power transmission and distribution system technologies to advanced technologies".   Some explanation is required.
 

Because of the nature of utility regulation, the number one barrier for utilities to implement new technologies and business processes is perceived risk.  This is known by all relevant parties and this was the reason to create incentives in EISA 2007 in the first place. Utilities have access to capital and engineering, but a perception of risk means the resources won't be released by a CFO or VP of operations unless they see a proven application by a similar utility.  The benefits of the Smart Grid won't be achieved until there are proven business models and technology demonstrations that utilities can observe.  This is exactly why the first and second goals are "concentrated investment" and "commercial transition".  The requirement for the use of specific standards for a demonstration project only serves to limit the creativity of the vendors and utilities that have the money, resources, and risk aversion to demonstrate new business models.  This is a rare enough combination not to require specific protocols in 2009 or even 2010. Naming specific protocols before NIST's work under Section 1305 is complete will severely limit the parties that can participate in these demonstrations.
 

The wording of the amendment is not clear, but if it means that the "field" or premise communication network must support TCP/IP protocol, then there is really only one AMI vendor of about five that have major contracts that can support this requirements, and this vendor, today, can only point to small demonstration deployments.  I cite AMI networks because it is this technology that launched the Smart Grid era.  Most people think AMI has something to do with the ability to collect hourly use data from every meter every day, and while this is a requirement of AMI it is not the defining capability of “Why now?”.  Utilities have been able to meet the requirement for hourly data collection from a meter on a daily basis since EPRI developed the MV90 system in the early 1980s!  No, the reasons for Why AMI now are: price point, robust field coverage capability, and the reliability required for a utility billing application.  AMI opens the ability to perform, secure, reliable, 2-way communication to any point in an utility service area for less than ten cents per point per month.  This is limited bandwidth, so we are not talking about much more than 1 channel of information at a 5 to 15 minute sampling resolution.  Residential is limited to hourly sampling.  This technology/price break through is no less amazing than the real availability of cell phones in the mid 1990s.  Adding an Internet protocols requirement to these systems before the entire security process between the utility and the vendor is operating to need requirements actually adds exposure risk since hackers have ready tools for access to Internet protocols.
 

Creating a positive business cases for smart grid benefits hinges on the availability of AMI’s low cost communication channel.
 

Residential based-demand response has been around since the late 1970s using 1-way radio systems. TWACS' 2-way communication system enabled FP&L by the late 1980s to create industry's single largest demand response program with 2,000 MW under control.  With such a long history, why today, has residential demand response only reached into about 6% of US homes and achieved less 1% of the technical capacity control potential?  
There are only two real barriers that limit residential demand response and neither is solved by creating a home gateway with defined communication protocols.   The first barrier is that the installed cost to control one appliance is never lower that about $200; this cost makes most demand response programs uneconomic under regulatory review.  This cost will not change when we define interoperability at the home gateway because this will not necessarily change the high cost to add control at the appliance.  Major efforts to create LonWorksTM home gateways around 2000 failed because a standard communication protocol at the gateway did not change cost effectiveness at the appliance. 
Demand response is only interesting with appliances that use a lot of energy.  These are the same appliances where NEC code and electricians affect the installation. The energy industry is constrained by thermal limits and codes regarding high current conductors, not Moore's law for information.   The only way to break the $200-per-control-point cost, is to add a communication interface at the appliance thus using the appliance's existing power control system.  This also solves the second problem.
Adding Internet protocols today would not only add cost and risk to demand response programs, but the requirement would directly interfere with active participation by residential customers.  Participation is the central goal of H2G interoperability.  DOE in their publication: The Smart Grid: An Introduction, published late last year, defines characteristics, metrics really, on page 38 that will be used to measure progress of Smart Grid goals.  DOE created these metrics in June 2008 after taking broad input from diverse stakeholders.  The first characteristic listed, and the one that is most applicable to the success of demand response is that "tomorrow's grid will enable active participation by consumers."
 

Lack of a customer-friendly enrollment process is the second barrier to demand response.  In the end state customers will make a small investment, and implement a simple installation process.  This needs to be a whole lot simpler can cheaper than adding WiFi to a home computer since there is so little value proposition in DR for the customer.  Appliance makers are ready and willing to define user-friendly customer interfaces to help customers respond to control signals sent by the utility.  But to capture their participation, the electric industry must come together and define a simple and minimal command set that can be implemented even in today's non-digital appliances.  
 

A home gateway, with full 2-way functionality is not a simple installation process; this is actually a deluxe option for small part of the market.  Why is this not simple?
-Perception of security issues with 2-way communications into the home; especially if Internet protocols are part of the solution.   [PGE implemented a low-cost dial-up internet screen phone project for low income customers and discovered that Hispanic families would not subscribe because many customers feared that the service provider might spy on them]
-Perception of lack of privacy with 2-way communications in general.  [A college graduate working on DR at LBNL said she wants 1-way options before she participates in DR.]
-Reality:  Appliances that can communicate with a gateway are almost non existent; “So what is the point”, a customer will ask, “of adding a gateway to my home?”  [If my PC need security updates every month will my appliance need security updates every month also?]
-Reality:  If you have a energy management gateway you still need a contract to create [retrofit] control capability at your existing appliances.
- Reality:  Initial Internet gateways will not be cheap; installed they cost a minimum of $150.  This cost almost by itself excludes control of all appliances except water heaters and HVAC.  The additional communication and control cost at the water heaters will rule out economics here also.  So with only 1 device to control why do you need or want a gateway?
- We need to walk before we run.  We need to start with the absolute minimum command set [I can do DR with only two required commands]  We need to perfect the security model, the customer interface at the appliance, and create acceptance by customers with "active participation" at the most basic level while learning from real life pilots or specific products on the more advanced use cases.  I.e. we need to determine the uses case that work in the market for both customers and utilities,  then and only then, should we invest in codifying communication protocols in the appliance itself. 
 

Bottom line, adding protocol mandates, now, interferes with the need to, first, find proven business cases that solve the cost and customer acceptance issues.
 [Color, font size, and bolding added for emphasis.  Brown for new Waxman language, blue to emphasize key statement of bill the suggest internet protocols not required for funding.]

WAXMAN amendment:

SEC. 1304. SMART GRID TECHNOLOGY RESEARCH, DEVELOPMENT, AND DEMONSTRATION. 
By inserting after section 1304(b)(3)(D) 7 the following new subparagraphs:

(E) AVAILABILITY OF DATA.—The Secretary shall.......

(F) OPEN INTERNET-BASED PROTOCOLS AND STANDARDS.—

The Secretary shall require as a condition of receiving funding under this subsection that demonstration projects utilize open Internet-based protocols and standards if available.’’
[Subsequent and similar references should be removed also.]

PL 110-140 as Written:

121 STAT. 1784 PUBLIC LAW 110–140—DEC. 19, 2007

SEC. 1301. STATEMENT OF POLICY ON MODERNIZATION OF ELECTRICITY GRID.

It is the policy of the United States to support the modernization of the Nation’s electricity transmission and distribution system I to maintain a reliable and secure electricity infrastructure that can meet future demand growth and to achieve each of the following, which together characterize a Smart Grid: 

(1) Increased use of digital information and controls technology to improve reliability, security, and efficiency of the electric grid.

(2) Dynamic optimization of grid operations and resources, with full cyber-security.

(3) Deployment and integration of distributed resources and generation, including renewable resources.

(4) Development and incorporation of demand response, demand-side resources, and energy-efficiency resources.

(5) Deployment of ‘‘smart’’ technologies (real-time, automated, interactive technologies that optimize the physical operation of appliances and consumer devices) for metering, communications concerning grid operations and status, and distribution automation.
(6) Integration of ‘‘smart’’ appliances and consumer devices.
(7) Deployment and integration of advanced electricity storage and peak-shaving technologies, including plug-in electric and hybrid electric vehicles, and thermal-storage air conditioning.

(8) Provision to consumers of timely information and control options.

(9) Development of standards for communication and interoperability of appliances and equipment connected to the electric grid, including the infrastructure serving the grid.
(10) Identification and lowering of unreasonable or unnecessary barriers to adoption of smart grid technologies, practices, and services.

SEC. 1304. SMART GRID TECHNOLOGY RESEARCH, DEVELOPMENT, AND DEMONSTRATION.
(a) POWER GRID DIGITAL INFORMATION TECHNOLOGY.—The Secretary, in consultation with the Federal Energy Regulatory Commission and other appropriate agencies, electric utilities, the States, and other stakeholders, shall carry out a program—
(1) to develop advanced techniques for measuring peak load reductions and energy-efficiency savings from smart metering, demand response, distributed generation, and electricity storage systems;
(2) to investigate means for demand response, distributed generation, and storage to provide ancillary services;
(3) to conduct research to advance the use of wide-area measurement and control networks, including data mining, visualization, advanced computing, and secure and dependable communications in a highly-distributed environment;
(4) to test new reliability technologies, including those concerning communications network capabilities, in a grid control room environment against a representative set of local outage and wide area blackout scenarios;
(5) to identify communications network capacity needed to implement advanced technologies.
(6) to investigate the feasibility of a transition to timeof-use and real-time electricity pricing;
(7) to develop algorithms for use in electric transmission system software applications;
(8) to promote the use of underutilized electricity generation capacity in any substitution of electricity for liquid fuels in the transportation system of the United States; and 
(9) in consultation with the Federal Energy Regulatory Commission, to propose interconnection protocols to enable electric utilities to access electricity stored in vehicles to help meet peak demand loads.
(b) SMART GRID REGIONAL DEMONSTRATION INITIATIVE.—
(1) IN GENERAL.—The Secretary shall establish a smart grid regional demonstration initiative (referred to in this subsection as the ‘‘Initiative’’) composed of demonstration projects specifically focused on advanced technologies for use in power grid sensing, communications, analysis, and power flow control. The Secretary shall seek to leverage existing smart grid deployments.
(2) GOALS.—The goals of the Initiative shall be—
(A) to demonstrate the potential benefits of concentrated investments in advanced grid technologies on a regional grid;
(B) to facilitate the commercial transition from the current power transmission and distribution system technologies to advanced technologies;
(C) to facilitate the integration of advanced technologies in existing electric networks to improve system performance, power flow control, and reliability; 

(D) to demonstrate protocols and standards that allow for the measurement and validation of the energy savings and fossil fuel emission reductions associated with the installation and use of energy efficiency and demand response technologies and practices; and

(E) to investigate differences in each region and regulatory environment regarding best practices in implementing smart grid technologies.

(3) DEMONSTRATION PROJECTS.—
[Waxman qualification proposed to be new paragraph after sub paragraph (D)

SEC. 1305. SMART GRID INTEROPERABILITY FRAMEWORK.
(a) INTEROPERABILITY FRAMEWORK.—The Director of the National Institute of Standards and Technology shall have primary responsibility to coordinate the development of a framework that includes protocols and model standards for information management to achieve interoperability of smart grid devices and systems.  
Such protocols and standards shall further align policy, business, and technology approaches in a manner that would enable all electric resources, including demand-side resources, to contribute to an efficient, reliable electricity network. In developing such protocols  and standards—

(1) the Director shall seek input and cooperation from the Commission, OEDER and its Smart Grid Task Force, the Smart Grid Advisory Committee, other relevant Federal and State agencies; and

(2) the Director shall also solicit input and cooperation from private entities interested in such protocols and standards, including but not limited to the Gridwise Architecture Council, the International Electrical and Electronics Engineers, the National Electric Reliability Organization recognized by the Federal Energy Regulatory Commission, and National Electrical Manufacturer’s Association.
 

