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Agenda 
Å Session 1                                                      75 Minutes 

ï Introductions 

ï Driving forces changing the electric utility landscape 

ï The impacts of the proliferation of  Variable Energy Resources (VER) 

ï Operational challenges  at the  wholesale/transmission and at retail/distribution levels 

ï Increased visibility and situational awareness  requirements at the distribution level 

ï Using AMI and customer data to increase visibility to last mile distribution circuits 

ï Managing Demand Response (DR) and Distributed Energy Resources (DER) 

Å Break                                                            15 Minutes 

Å Session 2                                                       75 Minutes                           
ï A new construct: Distribution System Operator (DSO)/Distrusted System Platform (DSP) 

Å Overall Description 

Å Implementation 

ï The emerging Transactive Energy paradigm and its convergence with DSO/DSP constructs 

Å Break                                                             15 Minutes 

Å Session 3                                                        60 Minutes 
ï Illustrative examples and case studies 

ï Concluding Remarks/Question and Answer 
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Case Studies 
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First Energy-Integrated Distributed Energy 
Resource (IDER) Management Project 

ÅCreate an infrastructure based on Smart Grid 
principles to enhance distribution system 
reliability and operations and leverage 
opportunities  for participation in regional 
power markets. 

ÅAn Integrated Control Platform and two-way 
communication system for distribution system 
monitoring  and support, peak load shifting 
and optimum resource and asset usage. 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 
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First Energy 

Å Project approach: 
ïDirect Load Control 

ÅDirect control devices and temperature sensors on 24000 residential central 
air conditioning systems ( total curtailable load 38MW), 2.4 GHz wireless mesh 
communications 

ïPermanent Peak Load Shifting 
ÅCƻǳǊ LŎŜ 9ƴŜǊƎȅΩǎ LŎŜ .ŜŀǊ ǳƴƛǘǎ 

ïDistribution line sensors  using cellular communications 
Å10 sets of PowerSense three phase sensors 

ï Measures current, power, voltage, distance to fault 

Å21 single phase Grid Sentry line sensors 
ï Measures current, outages, faults 

Å34 existing Satec substation meters integrated  

 

ï Integrated Control Platform 
ÅCentralized data collection, analysis, and control system 

 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 
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Case Study- First Energy: Integrated DER Management 
Project 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 
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First Energy- Integrated Distributed 
Energy Resource (IDER) Management 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 
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Permanent Peak Load Shifting 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 
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First Energy 

ÅResults 
ïSuccessful Direct Load Control events to address  

distribution issues 
ïDemonstrated ability of aggregated loads to 

participate in market (PJM) 
ïAchieved high levels of customer participation (17% 

through door to door solicitation) 
ïPermanent peak load shifting effective. Can allow 

deferment of infrastructure investments (18kW 
reduction at site=20.4kW at PJM bus) 
ïDistribution line sensor data enhanced visibility 

greatly 
 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 
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First Energy-Lessons Learned 

ÅDensity of DLC devices important for Mesh 
communications 

ÅWeb based and map based visualization tools 
very effective 

ÅSubstation and circuit condition data, 
presented in near real-time via web based 
visualization tools is very effective in 
optimizing  maintenance schedules and 
projects 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 
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Case Study- Con ED : Transforming the 
Grid Through Integration 

ÅDeveloping the technology necessary to 
ƛƴǘŜƎǊŀǘŜ ŘƛǎǘǊƛōǳǘŜŘ ǊŜǎƻǳǊŎŜǎ ƛƴǘƻ ǳǘƛƭƛǘȅΩǎ 
distribution system and distribution control 
center. 

ÅOne of several projects 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 
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Consolidated Edison 

ÅProject Approach 
ïDeveloped a Demand Response Command Center 

(DRCC) interface that provides the link between 
Distribution Control Center (DCC) and customer-
owned distributed resources 

ïDRCC  provides the distribution operator with 
increased visibility and access to DR, DER, and 
Storage assets 

ïResources are used to alleviate congestion and 
respond to other potential issues 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 
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Consolidated Edison 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 
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Consolidated Edison 

ÅResults 

ï¢ƛƳŜ ŦǊƻƳ ŘƛǎǘǊƛōǳǘƛƻƴ ƻǇŜǊŀǘƻǊΩǎ ǘǊƛƎƎŜǊ ǘƻ 
transfer of facility load to distributed generators 
about three minutes, under the initial 10 minute 
target required for market based programs 

ÅActual startup and transfer under 30 seconds 

ÅFacility managers to receive SMS/Phone messages, log 
into the system, acknowledge the requests took several 
minutes 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 
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Case Study- Con ED : Transforming the Grid Through 
Integration 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 
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Case Study- Con ED : Transforming the Grid Through 
Integration- Contd. 

Å Project Successes: 
ï Distribution Line Sensor  visualization providing data in graph or Table Format 
ï Line Sensor and substation meter data inform distribution system operations 
ï Direct Load Control Used for operation support and for RTO Market Programs 
ï Distribution line sensor data confirms historical data 

ï Better Forecasting of DR/DER in Real Time 
ï Ability to Visualize DR/DER Effects on Utility Distribution System 
ï Platform to Support DSP 

 
 

Å Challenges 
ï Reliable two-way Communications- 2.4 Ghz Wireless Mesh  does not provide 

adequate coverage. 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 

Key Requirement to future use of DR/DER 
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Kansas City Power & Light 

Key Statistics 
Customers  830,000 Meters  
Generation  6,100 MW 

ï 9 plant sites 

ï 26 generating units 

ï 10 peaking facilities 

 Distribution Subs 315  
Distribution Circuits  1600 
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Case Study-Kansas City Power & Light: 
A True End-to-End Smart Grid 

Å~$50M project 

ïHalf from DoE 

ïHalf from KCP&L and vendor partners 

ÅEnd-to-end Smart Grid technologies 

ÅKeen focus on interoperability and industry 
standards 
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KCP&L- Smart Grid Demonstration Project 

ÅProject Objectives 

ïProvide Interoperability 

ïCyber Security 

ïUse of DR/DER Resources to Address Distribution 
Grid Operational Issues 

ïAggregate DR/DER Resources for Participation in 
the SPP Market 
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KCP&L- A True End-to-End Smart Grid 
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KCP&L 

ÅDeployed 14,000 AMI meters 

ÅOverhauled Midtown substation and implemented 61850 

ÅInstalled automated field devices 

ÅDeployed home area network devices 

ÅInstalled a 1 MWh Lithium Ion battery 

ÅInstalled 100 kW of solar 

ÅOver-arching focuses: 

ïInteroperability and emerging smart grid standards 

ïCyber security 
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KCP&L- Systems Integration 
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DERM In Overall Smart Grid 
Architecture 
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DR Architecture 
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KCP&L- Lessons Learned 

ÅDevelopment/maintenance tools are helpful: 
ïHeartbeat messages 

ïSystem logs 

ÅData synchronization between systems is 
challenging: 
ïModel propagation 

ïCustomer, program, asset enrollment 

ÅLƴŘǳǎǘǊȅ ǎǘŀƴŘŀǊŘǎ ŘƻƴΩǘ Ŝǉǳŀƭ ǇƭǳƎ-and-play 
ïIndustry needs to push for profile creation 
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American Electric Power 

ÅAssessing Distributed Energy Resources (DR, 
DER, Storage) and technologies that can serve 
collectively in a manner similar to a physical 
Power Plant (VPP) 

ÅOne of several projects 
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American Electric Power 

ÅProject Approach 
ïInstalled 80 Community Energy Storage (CES) batteries 

on a distribution circuit and is controlling them as an 
aggregated fleet for a total of 2MWh of storage 
ïEach unit is small (25kVA, 25 kWh) connected to the 

secondary of a transformer serving 2-5 Houses 
ïStudy System 
Å13.2 kV circuit serving residential loads, peak demand 5.8 

MW, 1795 smart meters with 15 minute interval data 

ïFocus on Storage Units and Controllers 
ïStudied Three Types of discharge algorithms: Peak 

Shaving, Load Following, Schedule Based 
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American Electric Power 

Source: EPRI/DOE- The Smart Grid Experience Conference- Charlotte, NC,  October 27-29 2014 


