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Distributed Energy Resource Management System - DERMS
• Distributed Energy Resource Management System – Siemens/TIBCO
• Demand Response  & Distributed Generation resources integrated 

with distributed system
• Near real time status of DR and 

DG resources
• Control Capability:  Demonstrated control of DR Resources via secure messages through NOC 

or directly to buildings (proof of concept)
• Load Flow Decision Aid allows for more efficient dispatch of DER (proof of concept)
• User Group – Distribution Engineering

Demand Response Management System - DRMS
• Demand Response Management System

– Alstom Grid
• Demand Response Program Management

– Enrollment, Event notification, Performance/Settlement, Reporting
• Near real time  DR performance – Aggregating 
• User Group – Energy Efficiency

Sample of DER information available in 

DERMS ->
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Demand Response Management System - DRMS
• Demand Response Management System

– Alstom Grid
• Demand Response Program Management

– Enrollment, Event notification, Performance/Settlement, Reporting
• Near real time  DR performance – Aggregating 
• Control Capability:  Alstom targeting to implement  OpenADR 2.0b by end of 2014 (disabled 

initially) 
• User Group – Energy Efficiency
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DR in Con Edison

-MWs and Customer count rising 

-Administrative costs for DR portfolio very 
high.

-Baseline calculation is very complex 

• Lookback window 30 days, 15 min 
intervals

• Most similar 10 days selected, bottom 5 
dropped

• Aggregators evaluated on portfolio 
performance

• Penalties for non perfomance

-Utility DR programs dispatched same time 
as ISO programs 
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DERs used to test DERMS

Resources:
Distributed Generation
Energy Storage
Electric Vehicle Charging Stations
Building Management Systems
Home Area Networks - modlets
Demand Response Customers



Company Wide Strategy for Integrating Customer-side Resources
-Identify networks that are experiencing capacity constraints
-Determine availability and reliability of customer-side resources 
-Enhance utility operation to integrate and operate reliable, real-time resources
-Include alternative resources and capacity deferrals in system infrastructure plans – need 
accuracy in doing this. 

Other Surprises from our subawardees - partners who delivered DERs to the project

Superstorm Sandy caused redesign and redeployment of some customer resources.

• Thermal Storage Plant in lower Manhattan in basement of this building (see pictures)

The specifications around different  DERs 

have to be further developed to enable 

wide spread adoption and deployment 

• Reverse Power Relays (RPR)

• Tariff changes for battery storage to enable better payback periods
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Over Saturation of Demand Response resources needed

to simulate PVL decision aid and DRs relieving system 

Constraints.  -> 

Raises the question- do we want

More MWs through simpler/less complex programs

or 

faster more advanced programs (i.e. auto DR)

Con Edison Load Duration Curve 2013
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As part of its U.S. DOE Smart Grid Investment Grant project, PECO sub-
allocated ~$4 million of SGIG funding to support sub-recipient demonstration 
projects.

In addition to the Drexel “Smart Campus” project, PECO allocated funding to 
the University of Pennsylvania to install AMI metering in campus buildings 
and upgrade two campus substations with smart technologies comparable to 
PECO and to Liberty Property Trust to pilot energy management 
technologies and identify shared owner-tenant savings models.

The projects aimed to identify opportunities and challenges in achieving EE 
and DR opportunities in the institutional and commercial sectors
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• Integrated Distributed Energy Resources (IDER) Management to support 
Distribution Operations and participate in PJM market programs

• Demonstrate value and viability of an integrated targeted real-time system 
monitoring, visualization and peak load management from an Integrated 
Control Platform (ICP) using two-way communication
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• Installation of all technologies went well

• Customer response to DLC marketing program was higher than 
average through the use of door-to-door solicitation

• JCP&L line crews installed DLS and provided feedback to vendor 
that improved installation techniques

• JCP&L Techs installed substation meter communications so that 
full data sets could be accessed by operators and engineers

• Ice Bears were installed on a Staples roof by contractor and were 
well accepted by customer.

20



• Direct Load Control managed centrally using 2-way communications is used 
in RTO market programs

• Line sensor & substation meter data inform distribution system operations

• Optimizing maintenance schedules

• Verifying accuracy and timing of emergency load transfers

• Assisting in solving customer complaints

• Distribution line sensor data visualization gives planning engineers easy 
access to load profiles, load balancing info and other distribution line 
anomalies

• Pi data was corroborated with Satec meter data.  Prior to the integration of 
the Satec meters with the IDER system, they were read manually for 
instantaneous data monthly.  The Satecs do not save data.

• Operators are trained annually on the IDER system and understand the 
technology
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• FirstEnergy is communication technology neutral

• Direct Load Control uses 2.4GHz Wireless Mesh Network and Cellular 
Backhaul

• Distribution Line Sensor And Substation Data uses Cellular

• A site visit for manual resetting of some of the Distribution Line Sensor 
communications has been needed regularly.  Data is lost between loss of 
communication and resets

• Communications; equipment deployment density is important with two-
way wireless mesh networks 

• Attrition ~8% per year

• Custom retention is challenging without an annual customer incentive 
payment

• Electrical Energy storage was planned for, however it was not 
technologically ready

22



• IDER data was used to develop, test and demonstrate feeder models with 
the purpose to create a user friendly interface to make the tools more 
integrated so they would be routinely and quickly usable.

• FE has initiated work to advance modeling tools, which can be leveraged, 
as an industry recommendation, to streamline and integrate industry 
software tools
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Complies with the Department of Energy’s (DOE’s) funding guidelines and combines 
commercial innovation with a unique smart grid approach: 

First, it creates a complete, end-to-end smart grid — from smart generation to smart 
end-use — that will deliver improved performance focused on a major substation in an 
urban location.

Second, it introduces new technologies, applications, protocols, communications 
and business models that will be evaluated, demonstrated and refined to achieve 
improved operations, increase energy efficiency, reduce energy delivery costs and 
improve environmental performance.

Third, it incorporates a best-in-class approach to technology integration, application 
development and partnership collaboration, allowing KCP&L to advance the 
progression of complete smart grid solutions — with interoperability standards —
rather than singular, packaged applications. 

Finally, KCP&L’s demonstration project will provide the critical energy infrastructure 
required to support a targeted urban revitalization effort in Kansas City’s Green 
Impact Zone.

32



SmartSubstation - IEC 61850 Automation and Protection Network

GOOSE Protection Schemes

Local DCADA (substation controller) & Operator HMI

SmartDistribution - Consolidated UI for OMS, D-SCADA, DMS

IP WIFI Mesh Network, Reclosers, Capacitors, & Fault Indicators

Distributed Substation based ‘1st Responder ‘ application servers

SmartMetering - SmartMeters, AMI, & MDM integrated to legacy CIS & OMS

SmartEnd Use      - mySmart Portal  - home energy management portal (HEMP)

mySmart Display   - in-home usage, pricing, and daily bill true up

mySmart Thermostat - PCT without Home Area Network (HAN) mySmart Network  -
Gateway, PCT, 120v & 240v  switches

mySmart Rate - TOU rate with 4 hour peak period (3-7p.m.) with 6x price differential

EV Public Charge Stations with Vehicle Charge Mgmt. System (VCMS)

SmartGeneration - 1 MW/1 MWHR Grid Battery Energy Storage System (BESS)

170 kW Roof-Top Solar Generation

DR/DER Management System (DERM)

Implemented Direct Load Control and Designed Price Based DR Events 
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Implemented Demand Response Architecture

• Centralized, System-Wide DR Event Planning (DERM)
- Knowledge of all DR/DR Resources & Programs
- Analyzes Requests for Demand Response
- Schedules and Communicates DR/DER Events to Control Authorities

• Distributed DR Management
- Multiple DR Control Authorities

(HEMP, DMS, Commercial BMS, and VCMS)
- Direct Load Control & Pay For Performance Models

• Local Event Execution
- Device acts on scheduled events and pricing signals

Integrations Implemented
• SUB >< DMS IEC 61850   new use standard ‘outside Substation’
• DMS >< DERM IEC 61968   significant extensions were required               

- manage load reduction requests
- grid element  and localized load reductions 
- model exchanges (DMS based on CIMv10)

• DERM >< HEMP OpenADR2  Profile A pre-release
• HEMP >< HAN ZigBee SEP 1.x HAN includes Gateway, PCT & Load Switches
• HEMP >< AMI IEC 61968-9 ESB managed SDPID to MeterID transformations
• AMI     >< PCT ZigBee SEP 1.x
• DERM >< DMS OpenADR2  Profile A pre-release for Grid Battery  
• DERM >< VCMS vendor API Used existing ChargePoint API
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• Integration Standards Continued to Evolve During Project
- ZigBee SEP 2.0 originally estimated to be adopted in 2010
- OpenADR 2.0 and ZigBee SEP only recently finalized
- Implemented with SEP 1.x and a prelease of OpenADR 2.0 Profile A

• Benefits of KCP&L’s Existing PCT DR Program
- 4 Hr. duration, 30% (or 50%) duty cycle , with fan “ON”
- Provides a consistent level of load reduction during entire event
- Customer comfort is maintained by air circulation provided by fan

• ZigBee SEP PCT DR Program Implemented
- Temp. Offset only provides load reduction during the first hour (or so) of the DR 

event.
- Fan could not be turned on during the event.  ZigBee HA function not supported 

by SEP

• Issues with Meter Exchanges
- HAN devices needed to be re-joined to the new meter which is a manual 

process that required Customer participation.
- Meter exchanges caused HEMP problems with historical usage displays 

because it could not handle the read discontinuity

• 30% of Premises Experienced Customer Move In/Out
- Proactively contacted new residents to establish them in programs
- Many new residents did not join the PCT/HAN programs 
- Sometimes Devices were ‘lost’ when resident moved out
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Need Continued Focus on  ‘plug and play’  Interoperability 
and Device Interchangeability

• Need Industry “Application Profiles” and Application Profile Certification 
- SEP 2.0 and OpenADR 2.0 have made good progress especially at device level
- Application Profiles need to prescribe message formats and expected behaviors
- Continue EPRI’s work to develop DERM integration requirements

As Illustrated KCP&L is Exploring an Distributed Resource Mgmt. Architecture that incorporates a 
DRMS, DERM & DRAS

• Most in industry now uses the DERM to refer to a system that provides  DER 
Manager/Aggregator functionality.  So what is a DRMS?

• DRMS - Distributed Resource (Program/Event) Management System
- Configure DR/DER Program Definition and Parameters
- Track Resource Location, Capacity, and Availability
- Optimize resource selection to meet MKT/DMS requests
- Schedules events, assigns resources and communicates pending events
- Tracks event participation, contribution, and settlement

• DRAS, DERM, VCMS, and many types of ‘Aggregators’
- Responsible for managing communications with local DR/DER resources
- Responsible for registering and reporting the availability of its DR/DER resources

• We believe the DR/DER architecture needs missing ‘system’ to support the many DR/DER  
programs and program delivery channels that will evolve.
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