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First Energyintegrated Distributed Energy
Resource (IDER) Management Project

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

A An Integrated Control Platform and tweay
communication system for distribution system
monitoring and support, peak load shifting
and optimum resource and asset usage.

Source: EPRI/DOEhe Smart Grid Experience Conferer€karlotte, NC, Octob&7-29 2014
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First Energy

A Project approach:

T Direct Load Control

A Direct control devices and temperature sensors2d@00residential central
air conditioning systems ( totalirtailableload 38MW), 2.4 GHz wireless mesh
communications

I Permanent Peak Load Shifting
AC2dz2NJ LOS 9ySNHe&Qa LOS . SIN dzyAla
I Distribution linesensors using cellular communications

A 10sets ofPowerSensghree phase sensors
I Measures current, power, voltage, distance to fault

A 21 single phase Grid Sentry line sensors
I Measures current, outages, faults

A 34 existingSatecsubstation meters integrated

I Integrated Control Platform
A Centralized data collection, analysis, and control

Source: EPRI/DOEhe Smart Grid Experience Conferer€karlotte, NC, Octob&7-29 2014
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Case StudyFirst Energy: Integrated DER Management

Project
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Direct Load Control B
— Residential customer air
conditioner load control by
BPL Global B

Distribution Line Sensors ™
— 21 single-phase Grid
Sentry units and 10 three-
phase PowerSense units

Substation Meters
— 34 existing Satec meters
integrated
v y
Permanent Peak Load 3
Shift units
—~ 4 |ce Bears make ice at
night that is melted during
day to cool building >

-

IDER System Uses

* Load reduction events
for operations

+ PJM Market
Participation

« Distribution System
Visualization

+ Data Analytics with
Sensor Data

+ Permanent Peak Load
Shift

Source: EPRI/DOEnhe Smart Grid Experience Conferer€barlotte, NC, October 20 2014
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First Energylntegrated Distr
Eneray Resource (IDER)

1 Integrated Control Platform
* Common - Condition-Based - Load
Information Models ~ Monitoring Management
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Direct Permanent
Load Control | Residential | Local |  Direct |  Peak
ArConditioning. | | Load Controllersand | | Energy '-03‘:1&2‘“"0' | Load Shifting
Pool Pumps Temperature Sensors Storage Ugmmg,omer | Technology
- Source: EPRI/DOEhe Smart Grld Experience Conferer€harlotte, NC, Octob&7-29 2014
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Permanent Peak Load Shifting

Qs Source: EPRI/DOEhe Smart Grid Experience Conferer€barlotte, NC, Octob&7-29 2014
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First Energy

A Results

T Successful Direct Load Control events to address
distribution issues

I Demonstrated abllity of aggregated loads to
participate in market (PJM)

I Achieved high levels of customer participation (17%
through door to door solicitation)

I Permanent peak load shifting effective. Can allow
deferment of infrastructure investments (18kW
reduction at site=20.4kW at PJM bus)

I Distribution line sensor data enhanced visibility
greatly

Source: EPRI/DOEhe Smart Grid Experience Conferer€karlotte, NC, Octob&7-29 2014
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First Enercpessons Learned

A Density of DLC devices important for Mesh
communications

A Web based and map based visualization tools
very effective

A Substation and circuit condition data,
presented in near reaime via web based
visualization tools Is very effective In
optimizing maintenance schedules and
projects

Source: EPRI/DOEhe Smart Grid Experience Conferer€karlotte, NC, Octob&7-29 2014
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Case StudyCon ED : Transforming the
Grid Through Integration

A Developing the technology necessary to
AVOISANI 0S RAAGNROIzO SF
distribution system and distribution control
center.

A One of several projects

Source: EPRI/DOEhe Smart Grid Experience Conferer€karlotte, NC, Octob&7-29 2014
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Consolidated Edison

A Project Approach

I Developed a Demand Response Command Cente
(DRCC) Interface that provides the link between
Distribution Control Center (DCC) and customer
owned distributed resources

I DRCC provides the distribution operator with
Increased visibility and access to DR, DER, and
Storage assets

I Resources are used to alleviate congestion and
respond to other potential issues

Source: EPRI/DOEhe Smart Grid Experience Conferer€karlotte, NC, Octob&7-29 2014
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Consolidated Edison

Critical Integration Technologies and Standards
- |[EC 61850 +DNP 3.0 2 MODBUS Zlgbee - GridAgents * NIST 7628

Resource . ot L
Technologies L

Combined
Heat & Power

Combustion
Turbine

Resources

COMMUNICATIONS u P

,19 *

jﬁ 5
Thermal Storage p— - ! :
DISTRIBUTION
Qs Source: EPRI/DOEhe Smart Grid Experience Conferer€barlotte, NC, October 20 2014
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Consolidated Edison

A Results
Pi¢CAYS FNBY RAAGNRAROdzOIAZY
transfer of facility load to distributed generators
about three minutes, under the initidlo minute
target required for market based programs
AActual startup and transfer und&0 seconds

AFacility managers to receive SMS/Phone messages, loc
Into the system, acknowledge the requests took several

minutes

Source: EPRI/DOEhe Smart Grid Experience Conferer€karlotte, NC, Octob&7-29 2014
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Case StudyCon ED : Transforming the Grid Through
Integration

Smart Grid Data Store
CE CONY Smart

CECONY Grid Functions
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(’ Source: EPRI/DOEnhe Smart Grid Experience Conferer€barlotte, NC, Octob&7-29 2014
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Case StudyCon ED : Transforming the Grid Through
Integration Contd.

A Project Successes:

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

Better Forecasting of DR/DER in Reale

Ability to Visualize DR/DER Effects on Ultility Distribution System

Platform to Support DSP
) Key Requirement to future use of DR/DER

A Challenges

Reliable twaway Communication2.4 GhzWireless Mesh does not provide
adequate coverage.

Source: EPRI/DOEhe Smart Grid Experience Conferer€karlotte, NC, Octob&7-29 2014
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Kansas City Power & Light

-

Kansa

[Kansas City |

7
o9 . 3 {24 S

Key Statistics
Customers830,000 Meters
Generation 6,100MW

I 9plant sites

I 26 generating units

I 10 peaking facilities
Distribution Subs 315
Distribution Circuits 1600
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Case StudKansas City Power & Light:
A True Endo-End Smart Grid
A ~$50M project

I Half from DoE

I Half from KCP&L and vendor partners

A Endto-end Smart Grid technologies

A Keen focus on interoperability and industry
standards

w Smart Grid Conferenc201406 { 04) -@rid Renovation Workshop 18



KCP&LSmart Grid Demonstration Project

A Project Objectives
I Provide Interoperability
I Cyber Security

I Use of DR/DER Resources to Address Distributior
Grid Operational Issues

I Aggregate DR/DER Resources for Participation Iin
the SPP Market
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KCP&LA True Endo-End Smart Grid
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KCP&L

A Deployed 14,000 AMI meters

A Overhauled Midtown substation and implemented 61850
A Installed automated field devices

A Deployed home area network devices

A Installed a IMWh Lithium lon battery

A Installed 100 kW of solar

A Overarching focuses:
I Interoperability and emerging smart grid standards
I Cyber security
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KCP&LSystems Integration
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AHE — AMI Head End

ALME — Account Link

16

BMS - Building Management System
(CAD — Camputer Aided Dispateh

2 CI5 ~ Customer Information System
CRM — Customer Relationship Manager Tool

51 50 DAL — Distribution Automation Controller

[DADs - Distribution Automation Devices
D-SCADMA — Dist. Supervisory Contral and Data Acguisition
DCADA — Distribution Control and Data Acquisition
DDC - Distribution Data Concentratar
DER — Distributed Energy Resource

5
28 53 52 Smart End Use [DERM -Distributed Energy Resource Manager
DMAT — Data Mining and Analysis Tool
OMS — Distribution Management Systermn
DMA - Dynamic Network Analysis
EMS — Energy Management System
EVSE — Elactric Vehicle Supply Equipment
GI5 — Geographic Infermation System
HANDs — Hame Area Network Devices
HAMNG - Home Area Network Gateway
HERAP — Home Energy Management Platfarm
MO — Meter Data Manager
MTR — Smart Meter
MWFM — Mohbile Werk Foree Manager

n (OMS ~ Outage Management System
'uet'"::“aj by'.'"] F:iz:::‘mcker - —p PEV — Plug-in Electric Vehicle
N : Legacy Proiect Data Fl Production Data Fi AT - Regional Transmission Operator
Version: 1.0 rojec atlow recuction Bata How T i Mo Interface VCMS - Wehicle Charge Management System
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Last Updated By: Rito Guia SG ESB Integration Activities) Activities)
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DERM In Overall Smart Grid

Architecture
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DR Architecture
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KCP&LLessons Learned

A Development/maintenance tools are helpful:
I Heartbeat messages
I System logs
A Data synchronization between systems is
challenging:
I Model propagation
I Customer, program, asset enroliment
ALY RdzAa GNE &0l Yy RI-andRpday R 2

I Industry needs to push for profile creation
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American Electric Power

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

A One of several projects
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American Electric Power

A Project Approach

I Installed80 Community Energy Storage (CB&jeries
on a distribution circuit and is controlling them as an
aggregatedleet for a total of2MWh of storage

I Eachunit issmall(25kVA,25 kWh)connectedto the
secondary of a transformer servi2ep Houses

I Study System

A 13.2kV drcuit servingresidentialloads peakdemand5.8
MW, 1795smartmeterswith 15 minute intervaldata

I Focus on Storage Units and Controllers

I Studied Three Types of discharge algorithms: Peak
Shaving, Load Following, Schedule Based

w { Y NI DNAR / 2y 7T S-KeBdRérvatiom\Markshép D/ Qmn 0 27



American Electric Power

Qs Source: EPRI/DOEhe Smart Grid Experience Conferer€harlotte, NC, Octob&7-29 2014

[
( Smart Grid Conferenc20146 { 4) -@rid Renovation Workshop 28



