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Challenges for and from Devices on the Edge 

Introduction 

The Center for the Commercialization of Electric Technologies (CCET) is completing a five-year, $27M 
project that demonstrated how new technologies can both enhance and impact electric grid operations in 
the Electric Reliability Council of Texas (ERCOT) region. During this timeframe, Texas has focused a 
tremendous amount of time, effort and funding on improving the transmission grid, and the CCET project 
helped deliver significant improvements in how that grid is monitored and risks are mitigated through the 
deployment and demonstration of new sensing, visualization and reporting technologies.  The CCET 
project also contributed to a better understanding of DER (DR, DG, storage, efficiency, plug-in cars, and 
innovative rate designs) technologies on the distribution grid, and is now focusing its attention on future 
enhancements and risk mitigation for the Texas distribution grid.  One of the emerging challenges and 
opportunities is the deployment of devices on the edge of the distribution systems within Texas. CCET 
proposes to improve the understanding of these developments by completing an assessment of the rate of 
adoption of these technologies so we understand how quickly we will see significant penetration levels 
and to highlight the best in-class of platforms now available by completing targeted demonstrations in 
two selected venues in the ERCOT market. 

Statement of Objectives  

The Internet-of-Things (IoT) envisions a world of heterogeneous things that have identities as well as 
physical and virtual attributes, and that are seamlessly and securely integrated into the Internet 
infrastructure using standard communication protocols. Internet-enabled things promise various benefits 
by facilitating or simplifying environment sensing, proximity triggering, automated sensing and actuation, 
all of which can be utilized in various application domains, but especially in energy ranging from 
automated home appliances to smart grids. We can now identify most devices and support systems 
currently being added, or likely to be added to distribution systems that raise concerns and/or 
opportunities for stakeholders. The domain of work must include both the residential and 
commercial/industrial applications. There is, however, considerable uncertainty as to the rate of adoption 
of these technologies and the related development of standards that facilitate adoption. Further, some 
devices and software systems on the edge of the grid will not be internet connected thus increasing the 
complexity of a focus on devices on the edge.  

This project would focus on the rate of technology adoption and on both the challenges and opportunities 
represented by such adoption, and importantly, consideration of whether grid operators have access to the 
device generated information.  A requirement for insuring that new market opportunities are real, 
information must be available to third parties. The project will include the IoT and other consumer and 
business devices, and software and related services on the edge of the grid. The focus would include 
interoperable solutions and consideration for anticipating consumer behavior, and integrating more 
demand response, electric vehicles, renewables, and storage on the distribution system as well as islanded 
and grid-connected microgrids.  The project approach must consider privacy and security concerns of the 
equipment owners and the processes for data access.  

The objectives of this effort include: 

• A review of alternative methodologies for assessing the rate of technology adoption 
• Specification of  a set of technologies for assessment of the rate of technology adoption 
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• Distinguish between technologies that are part of the IoT and those that are not 
• Review and adopt relevant standards 
• Evaluation of power quality issues introduced  by devices on the edge  
• Evaluation of customer interaction and consumer behavior  
• Evaluations should include both residential and commercial/industrial domains 
• Evaluation of interoperability of technologies with existing infrastructure 
• Assessment of market opportunities for new products and alternative business models 
• Evaluate economic benefits  
• Determine what other organizations are already adequately covering  

 

Summary of State of the Art 
 
Industry leaders predict that the number of connected IoT devices will surpass 15 billion nodes by 2015 
and reach over 50 billion by 2020. While those devices will provide services in numerous domains, a 
large number of smart devices will be deployed across the energy domain, with early estimates around 
5% or 2.5 billion devices. The challenge is to unlock the value of this growing interconnected web of 
devices or IoT. At the edge of the IoT are the appliances and equipment we use every day, so called 
“devices on the edge”. These devices are interconnected across an infrastructure using combinations of 
ZigBee, sub-GHz, Wi-Fi, cellular, powerline communications (PLC) or other  connectivity to provide a 
robust bi-directional communications link with relatively long range, low latency for fast responsiveness, 
low power and a sufficient data rate to support aggregation of information from many connected devices. 
This infrastructure also serves as the gateway to the Internet and enables remote monitoring and control of 
devices by other networks, utility companies and end users. Additionally, these devices will be part of a 
new communications infrastructure that enables machine-to-machine communication and permits these 
devices to exchange and act upon information without a person ever being involved.   
 
While many challenges exist that will determine the extent of development and deployment of energy 
related IoT the promise is that this energy domain will evolve to include integrated, smart devices capable 
of making informed decisions that benefit the market and the users, while simultaneously providing 
valuable aggregated information to grid operators.  Standards development to support these systems is 
underway but not fully in place today and cybersecurity protection remains a major challenge. Work on 
the standardization of intercommunications for the IoT and cybersecurity is being formulated under the 
government body, the National Institute of Standards and Technology (NIST). NIST sets the basis for 
security standards, framework and practices. A public working group on cyber/physical security can be 
found on the NIST webpage. This is a constantly evolving process by which industry members 
collaborate with NIST. 
 
The key energy system parts of IoT include 1) Building and Home Automation, 2) Energy 
Management and 3) Industrial Applications.  
 
Building and Home Automation. IoT devices can be used to monitor and control the mechanical, 
electrical and electronic systems used in various types of buildings (e.g., public and private, industrial, 
institutions, or residential). Home automation systems, like other building automation systems, are 
typically used to control lighting, heating, ventilation, air conditioning, appliances, pool pumps, 
communication systems, entertainment and home security devices to improve convenience, comfort, 
energy efficiency, and security. 
 
Energy Management. This is the integration of sensing and actuation systems, connected to the Internet, 
and designed to optimize energy consumption as a whole. IoT devices may be integrated into all forms of 
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energy consuming devices (switches, power outlets, bulbs, televisions, etc.) and be able to communicate 
with the utility supply company in order to effectively balance power generation and supply. The promise 
for the Smart Grid is to provide systems to gather and act on energy and power-related information in an 
automated fashion with the goal of improving the efficiency, reliability, economics, and sustainability of 
the production and distribution of electricity. 
 
Industrial Applications. Network control and management of manufacturing equipment, asset and 
situation management, or manufacturing process control bring the IoT within the realm of industrial 
applications and smart manufacturing. The IoT intelligent systems are designed to enable rapid 
manufacturing of new products, dynamic response to product demands, and real-time optimization of 
manufacturing production and supply chain networks, by networking machinery, sensors and control 
systems together. Smart industrial management systems may also be integrated with the Smart Grid, 
thereby enabling real-time energy optimization. Measurements, automated controls, plant optimization, 
health and safety management, and other functions are provided by a large number of networked sensors.  
Commercial and industrial facilities have traditionally constituted the largest loads for utilities. The 
common way of viewing this relationship is grid to facility.  In the future, this is seen as a less 
hierarchical relationship and with communications of facility to grid indicating the state of the building’s 
microgrids with energy generation, including CHP, solar, wind, and energy storage such that it schedules 
grid requirements and bids its excess capacity into the market. With loads that can be more highly 
variable from the facility to the grid, there will be an increasing need to communicate those states so that 
grid operations can properly dispatch the energy peaks and valleys and appropriately adjust their margins 
for grid stability and safety. Standards such as Energy Interop/OpenADR2.0 may be used to support those 
secure two way communications interactions. There is increasing pressure on corporations to be good 
environmental citizens with CO2 reporting, LEED status, etc.  As they look for ways to participate and to 
capitalize on those efforts, they will increasingly look to energy management systems for IT devices, 
computer and network equipment that meet energy star requirements, buildings that have higher energy 
star ratings, improving facility “envelopes”, recycling, offering PEV charging stations, etc.   
 
Outlined below is a depiction of the current state-of-the-art with respect to the devices in the home and 
commercial office spaces, a statement of need regarding an accurate assessment of the rate of technology 
adoption in this arena, and summary information on some related projects that can provide valuable 
information and lessons learned for the project. 
 
A Focus on Energy Devices on the Edge in the Residential and Commercial Building Space 
 
The greatest attention in the energy domain is focused on two aspects; the connected home and smart 
buildings. The connected home encompasses a variety of applications from multiple vertical sectors, 
including media, energy, healthcare, security, and education, but the focus here is on application energy 
sub-domains. 
Connected Home 

• Connected media and entertainment. By adding connectivity to consumer electronics, the 
applications allow the users not only to capture and store, but also to communicate and share the 
media/entertainment content across devices and people as well as locations. The connected 
devices in this category include TVs, game consoles, e-book readers, digital and video cameras, 
digital photo frames, etc.  

• Remote metering allows the utility companies to automatically and remotely measure the 
electricity, gas and water consumption. This reduces the costs of measuring and resulting 
disputes, and can deliver significant reshaping of consumption patterns due to the possibility to 
remotely switch on the home appliances at off-peak times with lower tariffs.  

• Home automation allows remote control of home systems, including heating, ventilation, and air 
conditioning (HVAC) systems, lighting,  home appliances, such as washing machines and dish 
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washers, electric vehicle charging and management of the integration of PV and storage units. 
Home automation promises its users the possibility to reduce the time spent on routine tasks, 
accompanied by the convenience, cost reduction and peace of mind.  

• Home security can be exemplified with the access control and video surveillance solutions. By 
adding the connectivity to door locks, motion sensors, video cameras, etc., the domestic security 
incidents can be avoided or, at least, detected quickly. Another set of applications may trigger an 
alarm whenever a valuable object (wallet, laptop) leaves the home without authorization.  

Connected Smart Buildings  
• Somewhat similar developments to the residential applications are entering the commercial 

building space of the electric markets. The intelligent building control systems include 
environmental control technologies, fire detection, security, lighting systems and IT convergence.  

• Microgrids in this sector already exist and may become more common place in the near to 
medium term future. The ideal microgrid is able to island from the grid and to intelligently 
reconnect to the grid. 
 

These sub-domains attract significant attention from the industry, as evidenced by numerous innovative 
connected devices shown at various trade shows such as CES. In particular, smart TVs enable screen-to-
screen sharing of media over DLNA/UPnP. Besides media, applications such as Email, Facebook, Google 
Maps or PowerPoint can be shared using a software client pre-installed on the devices. Consumer 
electronics products, such as cameras and camcorders, are getting connected over Wi-Fi; home appliances 
such as fridges, washing machines, dishwashers are getting connected as well. Innovative home 
automation products are being introduced, with the focus on energy saving applications, including cloud-
based monitoring and control through energy management, connected lighting and home monitoring 
services. Many of the products fall into the category of home security solutions, such as using smart 
phones for remotely controlling Wi-Fi-connected door locks, or over near field communication (NFC). 
 
Connectivity and Interoperability. Devices and appliances can be connected with each other and with 
the Internet in multiple ways such as modems, gateways, and even compatible direct communications 
using proprietary protocols among common vendor devices, industry standard protocols, or third-party 
client software. In the future, the devices can be expected to gain intelligence sufficient for interoperating 
directly, without the need for dedicated gateways. Currently, however, such direct interaction is only 
available for the UPnP/DLNA-based media sharing applications. The gateway is thus the state-of-the-art 
solution for connectivity and interoperability. However, contemporary gateways are controlled by 
individual companies which charge a premium for solving the interoperability with other devices at home. 
This will ease over time as new technologies are developed using industry standards and protocols.   
 
Pricing. Pricing practices being discussed but seldom implemented are a primary means of moving the 
deployment of such technologies into the market place. With the expanding capabilities of distributed 
resources and automated controls, a lot can be done so the mass market can respond to price signals 
without a person having to make a decision. Commercial buildings can now take advantage of more 
sophisticated rate structures to earn money during peak hours; smart thermostats and home automation is 
the next step. 
 
Standards. The movement of markets toward IoT is very dependent on the development and adoption of 
standards. It is commonly recognized that it is prudent to build in security in the IoT rather than trying to 
retrofit devices and systems to meet security mandates which will be increasingly required. NIST 
(National Institute of Standards) sets the basis for security standards, framework and practices. A public 
working group on Cyber/physical security can be found on the NIST Website. The NIST standards work 
is a constantly evolving process by which industry members collaborate with NIST. Members can join the 
working group on cybersecurity and privacy by emailing NIST. 
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Big Data. The current state of the art for connected smart grid applications on the distribution system 
includes systems for data analytics in what is commonly referred to as “big data” which informs 
consumer decision making and supports control systems executed at multiple levels of aggregation. In 
residential level applications (e.g., the NEST thermostat) perception layer software and sensors collect 
data, apply algorithms to “learn” consumer behavior and then exercise controls that satisfy consumer 
preferences. Work is underway to connect individual home systems for jointly managing community 
storage systems. In the commercial building space sensors collect data used by control systems to 
optimize building system energy use per objectives of the owner, or group of building owners. While 
applications now under development and early use are at the individual resident and business 
management levels, distribution utilities and grid managers are focused on aggregations of individuals to 
inform and manage at the utility and the ISO levels.  
 
The Status of Privacy Concerns. While access to information is fundamental to market development the 
rules about data ownership are not all well established in some markets. Texas legislation assigns 
electricity data ownership to the customer and the Smart Meter Texas (SMT) process has defined the 
conditions by which REPs and 3rd parties may gain access to consumer data, which requires consumer 
approval. Utilities have access to the data for grid management purposes but not for other purposes and 
cannot provide such data to other stakeholders. But such frameworks of ownership are not uniform across 
the U.S. Market opportunities which are enhanced by access to consumer data range from smart grid 
applications by individual resident premise and business management levels, and for aggregation systems 
at the utility and ISO levels.  
 
Recognizing and addressing the significant concerns with access to and privacy protection for energy 
usage data are critical to the development of U.S. Smart Grid policies because of the enormous potential 
of consumer and authorized third parties to access energy consumption data through the use of Smart Grid 
technologies, as well as, the continued utility access to such data. Advances in Smart Grid technology 
could significantly increase the amount of potentially available information about personal energy 
consumption. Such information could reveal personal details about the lives of consumers, such as their 
daily schedules (including times when they are at or away from home or asleep), whether their homes are 
equipped with alarm systems, whether they own expensive electronic equipment such as plasma TVs, and 
whether they use certain types of medical equipment. Consumers rightfully expect that the privacy of this 
information will be maintained. The proprietary business information of non-residential customers could 
also be revealed through the release of energy consumption data, resulting in competitive harm. Studies 
conducted by utilities and consumer advocates have consistently shown that privacy issues are of 
tremendous import to consumers of electricity. 
 
Smart Grid technologies can generate very detailed energy consumption information. Because of its 
detailed nature, such information should be accorded privacy protections – and the accord of these 
protections will do much to increase consumer acceptance of Smart Grid. While utilities need access to 
this energy consumption data for operational purposes, both residential and commercial consumers should 
be able to access their own energy consumption data and decide whether to grant access to third parties. 
 
At the same time, access to consumer data continues to be of importance to utilities for operational 
purposes and to achieve the important state and national goals discussed above, that Smart Grid 
technologies will advance. In addition, access to such data by consumers and authorized third parties has 
significant potential to enable American consumers to understand their energy use, and thus become more 
proactive in managing that use, ultimately saving money on their energy bills and becoming more 
efficient consumers of energy.  
 
3rd Party Access. Issues of third-party access for which consensus proved harder to achieve than 
expected include how consumers should authorize third-party access and how (though not whether) utility 
liability should be limited when utilities are required to disclose data to authorized third parties, as well as 
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applicable complaint procedures once third-party access has been authorized, and the specific data that 
utilities should be required to disclose to authorized third parties. In addition, there is not a consensus on 
whether utilities could charge a fee for providing third- party access to consumer energy data, and 
whether authorized third-party service providers should be required to obtain further informed consent 
before disclosing such data. State certification requirements for third parties also remain an open issue in 
most states. 
 
Texas currently requires consumers to submit a written letter of authorization for data access. Third-party 
service providers argue, however, that it would be more efficient to let consumers authorize third-party 
access online, through a secure web portal. Texas requires consumers to be able to access their meter‘s 
15-minute interval data for the previous day and historic data through a common web portal called the 
Smart Meter Texas Portal. SMT 3rd Party access procedures via SMT are now ready for “prime time” 
with training now in progress. 
 
Other Devices on the Edge. Not all devices are network connected or intelligence enabled as envisioned 
by the IoT. Rooftop solar, PEVs, battery systems and Demand Response systems currently being added to 
the electric systems by consumers, vendors, utilities and REPs are at most partially connected. This may 
be the state of the art for the near to medium term future.  
 
Rate of Technology Adoption. A key aspect to the success of IoT will be the rate of technology 
adoption, and this is still widely unknown for some newer technologies.  What is known are certain 
obsolescence factors.  For example, the media and entertainment devices are consumer electronics whose 
average lifetime is relatively short and varies from 18-24 months (for handsets) to 4-6 years (for TVs) or 
7-8 years (for appliances)1. On the other hand, for the metering and security solutions, it is common to 
have a rather long replacement cycle of 15 and 10 years, respectively. Depending on the application, the 
lifetime of home automation solutions may follow the lifetime of home HVAC systems and be from 8 to 
20 years. A technology adoption assessment to define the technologies to be considered, identify their 
expected life, and assess a wide array of factors, not the least of which is consumer acceptance (privacy 
issues, etc.), is needed to help design and prioritize vendor developments, market investments, and 
consumer programs.   

The technology adoption assessment methods often include the forecaster’s subjective probabilities. A 
careful rate of adoption study will require a structured analysis where several factors are considered, 
including an assessment of market drivers, technical and legal/regulatory constraints, an assessment of the 
stage of RDD&C that characterize the technology (including the status of industry standards), and finally, 
an analysis of the relative strengths of drivers and constraints. Research and expert opinion via formal 
Delphi approaches, group interactive workshop methods for assessing business models and ecosystems, 
analogies and economic analysis are usually needed.  

IoT represents a tremendous opportunity for various types of companies, including IoT application and 
service providers, IoT platform providers and integrators, telecom operators and software vendors. 
 

 
Challenges and Opportunities 

Challenges. The following bullets outline the key challenges for development and operations of devices 
on the edge today 
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• Policy and practice around data ownership, security, privacy and information sharing is 
incomplete  

• Comprehensive standards are not in place today and major vendors vie for control over the 
standards to rule the IoT.  

• Understanding the extent to which the lack of standards affects the rate of adoption. 
• Not all vendors are currently supporting IPV6 today. If not enough addresses are available, that is 

a constraint on future development. 
• There are many vendors putting products in the market without security protection.  
• Patches and firmware upgrade capabilities do not uniformly exist for IoT devices. 
• Performance requirements for internet based systems are not in place. 
• Data ownership is not well defined in many markets. 
• How best to work with devices on the edge while industry standards are yet immature 
• Operators need to know how to forecast in order to prepare for satisfying the difference between 

generation and load (aggregate level); IoT may affect the load in the future 
• Understanding how to get all the parties to cooperate on this especially regarding how to get 

device owners to agree to let others interconnect.  
• How to promote interrelationships among groups, some of whom have experience, and some who 

have not 
• Completing rigorous economic analysis and systematic economic evidence of the impact of open 

source on consumers, firms, and economic development in general. 
• 3rd Party access is ready for “prime time“ in the Texas ERCOT market but not elsewhere in the 

U.S. 
 
Opportunities. Based on the defined challenges, the following bullets highlight potential opportunities 
for inclusion in one or more project ideas with a focus on devices on the edge.  
 

• Provide test beds in a Texas residential setting and a commercial building setting to encourage 
vendors to demonstrate the best-in class energy IoT capabilities with the following characteristics 

o A platform that may automatically interconnect multiple devices  
o Consider connecting to AMI meter (there is a process in place for connecting to AMI).  

Full implementation of the IoT concept over AMI networks will require that smart meters 
be SEP2.0 compliant to provide IP-based control of devices within homes or businesses.  
This will facilitate two-way communications for direct messaging and responsive control 
of individual devices such as PEV charging, HAN deployments in multi-dwelling units, 
large commercial HVAC or refrigerators, etc., all of which would be identified by their 
unique IP address. This could lead to targeting devices sharing the same feeder lines for 
pinpoint load control and grid balancing or even custom-tailored billing options.  

o Provides the opportunity to test “OpenADR2.0 compliance” 
o Demonstrates successful interoperability characteristics 
o Tests cybersecurity capacities 
o Provides for research on consumer concerns related to giving connection permission. 

• Demonstrate IoT examples that are independent of procedures available through 3rd party access 
at SMT  

• Investigate the opportunity for cost reduction with unification of standards to encourage 
interoperability amongst devices and networks. 

• Determine how IoT systems provide valuable services to consumers, utilities and ISOs 
• Determine methods for forecasting DG, DR, PEV and storage by location  
• Help drive policy discussions about market rules 
• Investigate how NERC CIP 5 is related to IoT  
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• Investigate whether the Advanced Message Queuing Protocol (AMQP) is the preferred 
communication standard for the IoT 

• Determine the ability to aggregate PEV, storage, solar, and DR following Ancillary Services 
restructuring at ERCOT  

• Help inform the market through an assessment of the rate of technology adoption in the ERCOT 
market  

• Enhance CCET’s project value through national recognition and influence as NIST solicits input 
and guidance from the industry since project members will consider this a dual opportunity and 
leverage their efforts; most government grants will require proposals to address standards and 
these programs follow NIST. 

• DOE has a current funding program to investigate plug and play in distributed power systems for 
connected buildings that includes technology demonstrations and economic analysis. The 
demonstration of emerging technologies program includes plug and play distributed power 
systems for connected buildings with a focus on HVAC, Water Heating, Appliances R&D, 
Windows and Building Envelope R&D, Lighting R&D, Building Energy Modeling, Sensors, 
Controls, Transactional Network R&D and Buildings to Grid Integration. 

• Collaborate through organizations like Continenal Automated Building Association (CABA) and 
Cor Advisors who are focused on smart buildings and are an up-to-date source of information.  

The Proposed Solution  

The proposed solution is to develop and implement a multi-phase effort to inform the ERCOT market of 
the potential for IoT in the residential and commercial building spaces focusing on electric systems and 
packaged services for other home and building services, identify the remaining roadblocks to IoT in these 
settings and to complete an assessment of the rate of adoption of selected IoT devices and software in the 
ERCOT market. The multi-phase effort will create and/or leverage a residential and a commercial setting 
to form organized test beds for IoT demonstration purposes, provide incentives for vendors to 
demonstrate their capabilities that conform to a defined set of characteristics, develop a data base of the 
current vendor offerings and complete an assessment of the rate of technology adoption in the ERCOT 
market. Vendor demonstrations will provide capabilities and conform to the following:  

o A platform that easily interconnects multiple devices at the premise 
o Demonstrates successful interoperability characteristics 
o Demonstrates adequate cybersecurity protection 
o Allows testing of OpenADR2.0 compliance 
o Offer the data from the demonstrations for use in economic analyses 

Phase I – 90 days 

• Completely scope the Phase II & III efforts including identification of the core set of devices and 
related software to include 

• Identify the residential and commercial settings for test beds (possibilities include the Mueller 
community at PSI and SwRI campus in San Antonio) 

• Define use cases for demonstrations 
• Determine evaluation criteria for demonstrations 
• Develop an incentive approach to attract vendors to demonstrate capabilities including structured 

access to key ERCOT market stakeholders and provide for NDAs to protect vendor IP  
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• Negotiate agreement with one or more CCET REPs or other 3rd parties in the market to do a 
“proforma” program design by using the consumer data and the vendor platform with connected 
devices 

• Determine any necessary regulatory approvals and requirements  
• Define economic analyses from the perspectives of selected stakeholder groups 
• Develop a solicitation instrument and vendor list 
• Determine the necessary data and references for input to a formal assessment of the rate of 

technology adoption per requirements of the adopted method 
• Organize a panel of experts for the rate of technology assessment study 
• Determine whether funding is available to support Phases II & III and make a go-no-go decision 

based on the above 
• Complete a report (a deliverable) on the project at this point regardless of a go-no-go decision 

 
 

Phase II – 90 days (assuming “go” decision from Phase I) 

• Complete the specifications for necessary core device/software set installations at the test beds 
• Develop approach to providing needed additional equipment for the test beds 
• Adopt a data collection and storage capability to support both technical and economic 

assessments 
• Specify a methodology for a rate of technology adoption assessment supported by use case and 

demonstration results 
• Issue solicitation to vendors  
• Began negotiations with REPs and 3rd parties 
• Produce a preliminary report on the status as a deliverable and make a go-no-go decision for 

Phase III 

Phase III – 180 days (assuming “go” decision from Phase II) 

• Select vendors for demonstrations (the best two winners; one for residential and one for 
commercial). 

• Select REP or 3rd party for the “proforma” program offer 
• Carry out multiple demonstrations simultaneously 
• Complete evaluations of vendor performance based on the criteria from Phase I 
• Determine roadblocks to market development considering such factors as ease of connecting 

devices, interoperability considerations, adequacy of standards applied and cybersecurity 
protection 

• Complete economic analyses of demonstrated systems from the perspective of selected 
stakeholders 

• Organize data and references for use by expert panel for rate of technology adoption study 
• Develop recommendations for generating data systems for forecasting purposes 
• Complete the expert panel work to generate the rate of technology adoption results 
• Publish the results of the demonstrations and the rate of technology adoption study 

Estimated Schedule and Cost 

The estimated timeframes for each of the proposed phases was shown above.  For planning purposes, the 
estimated funding to accomplish each phase is as follows: 
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• Phase I - $100,000 
• Phase II - $200,000 (including of $100,000 equipment add) 
• Phase III - $400,000 

Proposed Team 

The following is a list of the proposed development team members that have requisite experience in 
performing similar types of efforts.  Their role and function in the project is also described. 

• CCET – project management 
• Industry advisory panel (CenterPoint, Austin Energy, TXUE, Sharyland, LocalGRID, Younicos, 

National Instruments, DVI, Intel, IPKeys, Goeken Group Corp, Schneider/ Telvent). Note: some 
of these companies may be candidates for test-bed demonstrations and therefore will not serve on 
an advisory panel.  

• CCET partners and members  
o Pecan Street Inc.: provide residential test-bed for demonstrations including, recruiting 

participants, installation of devices, initiating required legal and data privacy agreements, 
participant engagement, data collection, and demonstration management. Provide 
recommendations on core set of devices and related software to include in the 
demonstration project. 

o Southwest Research Institute: provide a commercial building test-bed for demonstrations 
including, installation of devices, initiating required legal and data privacy agreements, 
data collection, and demonstration management. Provide recommendations on core set of 
devices and related software to include in the demonstration project. 
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Appendix 
Existing Projects and References 

 
Projects. There are a large number of IoT-related projects being performed, and the list below represents 
some that could provide potential data or lessons learned.   
 

1) Siemens As part of a smart building project, Siemens installed internal controls for heating, 
lighting, and other systems, which allows building management down to individual rooms. 
During heat waves and other peak periods, the building can reduce the electrical load as part of 
DR and AS programs.  

2) Cisco, supplies the routers and other networking equipment for smart-city-style programs. A 
signature project has been the new city of Songdo (master planned by Kohn Pedersen Fox), 40 
miles outside Seoul in South Korea. Built over the last ten years and nearing completion, at least 
physically, Songdo’s tall towers and now largely empty streets were built from the ground up to 
incorporate digital technology and intercommunication between sectors. Classrooms, hospital 
rooms, and apartments were pre-equipped with video screens and telecommunication lines. 
Roads, water, and electrical lines were also built with sensors, so traffic, and water and electricity 
use can be monitored and controlled digitally. It’s billed as a $40 billion project. Cisco has 
already demonstrated how its technology could be used to orchestrate the energy use in New 
Songdo's buildings, dialing up and down the heat, lights, and electricity. Its next step, Elfrink 
says, will be to create a sort of urban operating system, and then to identify and create services 
that try to streamline everything from health care to education to traffic to shopping. 

3) Microsoft. Microsoft has joined with the Seattle 2030 District, a public-private collaborative of 
downtown Seattle property owners and managers that has established a 50% energy use reduction 
goal by 2030. The pilot will increase energy efficiency in large commercial buildings across 
Seattle’s downtown corridor, the initial set of buildings totals approximately 2 million square 
feet. The intention is to expand the pilot over the next year. The cloud solution will collect data 
from the myriad systems in those buildings and use data analytics to provide a prescriptive 
approach to how the building management systems can be tuned to improve energy efficiency. At 
the center of this pilot is the Accenture Smart Building & Energy Solutions, which identifies and 
implements energy savings opportunities, alongside Microsoft’s Azure cloud technology. - See 
more at: http://blogs.msdn.com/b/microsoft-green/archive/2013/07/09/microsoft-brings-smart-
buildings-to-seattle.aspx#sthash.sALtNfqW.dpuf 

4) China Investments on IoT R&D. —China promotes IoT R&D continuously via the national 
programs. At present, the state grid has build up 18 intelligent substations, 23 cities are 
constructing intelligent distribution network, and more than 100 million smart meters have been 
installed. M2M in China develops rapidly.  

5) UK Consortium. May 2014, UK: A consortium of leading technology companies have 
announced that they have signed a Memorandum of Understanding to build a city-wide, open 
access demonstration network for Machine to Machine (M2M) communications and the Internet 
of Things (IoT), based on the Weightless™ communications standard. The project will 
demonstrate the ability of a city-wide M2M infrastructure to cope with a large number of static 
and mobile sensors. 

6) Boulder SmartGrid City. Boulder SmartGridCity (SGC) project as part of IBM’s Smarter 
Cities™ Challenge. The project had many challenges. Based on Boulder’s Climate Action Plan 
(CAP) the final report concluded that based upon Boulder’s CAP objectives and an evaluation of 
other smart grid implementations, the team identified ten key gaps in SGC functionality that are 
inhibiting valuable customer-facing initiatives. These include providing customers with near real-
time usage information, demand forecasting at aggregation point to enable local renewable 
sourcing, and interoperability between the grid and home devices. 
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