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THE DAYTON POWER AND LIGHT COMPANY'S
GRID ARCHITECTURE STATUS REPORT

Pursuant to the Commission's report titled PowerForward:• A Roadmap to Ohio's

Electricity Future ("Roadmap") released August 29, 2018 and consistent with its Finding and

Order of February 27, 2019 in Case No. 18-1595-EL-GRD (PowerForward Collaborative), The

Dayton Power and Light Company ("DP&L") submits its Grid Architecture Status Report

("GASR").

The purpose of this submission is to provide a current-state assessment of DP&L's

grid architecture as described on pages 15 and 16 of the Commission's Roadmap. On page 15 of

the Roadmap it states ". . . each EDU should work towards developing a cyber-physical platform

consisting of uniform core components . . . ." The Roadmap further defines five categories that

are referred to as the "core components of the platform" (Roadmap page 16). Those core

components are Field Automation, Substation Automation, Operational Communications

Infrastructure, Sensing and Measurement, and Operational Analytics. These technology groups



were developed using the "logical technology stack" developed by the Department of Energy and

included in its report Modern Distribution Grid Report Vols. I-III. That logical technology stack

is pictured on page 15 of the Roadmap.

In order to provide the Commission with the appropriate context for the current

state of DP&L's grid architecture, the Company will provide an overview of its grid architecture

using the core components and the identified sub-components on page 16 of the Roadmap.

The Company has submitted a plan to modernize its distribution grid in this

docket, Case No. 18-1875-El-GRD. As part of its plan the Company will be advancing its grid

architecture through the implementation of many of the components of its plan. However, for

the purposes of this filing, the Company will focus predominantly on its present capabilities.

The information provided within this filing applies to DP&L's entire certified territory. While

DP&L believes that the Grid Modernization Platform encompasses a larger group of devices and

systems than those explicitly set forth on pages 15-16 of the Power Forward Roadmap as well as

referenced within the DOE Modern Distribution Grid Report, the following is a description of

the Company's grid architecture capabilities using the core component framework contained on

page 16 of the Roadmap.

Field Automation:

• Distribution automation: As described on page 37 of the DOE Modern

Distribution Grid Report, DP&L has little to no distribution automation.

The Company presently has manually operated switches on its distribution

system. To conduct switching on its distribution system to isolate faults

and restore customers, the Company has to dispatch crews to the desired
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location of each switch to be operated and request the crews to manually

operate each device. The Company recently installed a set of three

automated reclosers as a pilot project in a suburban area of its service

territory.

• Volt-ampere reactive ("Volt/VAR") management: The Company

presently manages the voltages, reactive power flow and losses on its

distribution system through manual processes. Settings are completed on

tap changers and capacitor banks at substations and those devices make

adjustments autonomously as voltage fluctuations are sensed. Line

capacitors and line regulators are used to make long-term voltage

adjustments to its circuits. The Company minimizes losses on its

distribution system through the placement of capacitor banks on its

distribution circuits. Outside of substation voltage readings that are

obtained via substation Supervisory Control and Data Acquisition

("SCADA"), the Company can only monitor the voltage and losses

through manual measurements taken by field crews or through the use of

temporary field recording devices that are installed and the data retrieved

manually at periodic intervals.

• Power flow controllers: The Company does not have any power flow

controllers installed on its distribution grid at this time.

Substation Automation:

• SCADA: The Company has SCADA installed in 83% of its distribution

substations. A significant number of those SCADA installations are older



and use analog technology that is incompatible with today's grid

modernization digital standards. While all of the SCADA installations

provide sensing and measurement for its transformers, breakers and other

substation devices, not all of DP&L's SCADA installations currently

support remote controlled operation of equipment such as load tap

changers and circuit breakers. Thus, DP&L's current SCADA system

monitors a limited number of data points, and only some of the devices

can be adjusted remotely. DP&L has adopted Distributed Network

Protocol ("DNP") as its standard communications protocol for substation

SCADA and new or replacement installations are updated to this standard.

Very few of the Company's substation Remote Terminal Units ("RTUs")

have any advanced computing capabilities.

• Adaptive protection: The Company has deployed advanced protection

equipment in some of its substations as its electro-mechanical relays and

associated equipment have needed replacement (i.e., failures, end of life,

substation expansions/reconfigurations, etc.). This digital equipment has

improved the operation and protection of the Company's transmission and

distribution system. At this time, however, field personnel are still

dispatched to the substation to retrieve event data and to confirm and/or

manually make changes to relay and protection settings. However,

migrating to a standard set of digital equipment will allow the Company to

ensure it can deploy a more consistent relay setting process, change

control procedures and remove older equipment out of service to maintain



or improve the reliability and operating performance of the substation

equipment.

Operational Communications Infrastructure:

• Wide area network: The Company has a wide-area network that consists

of data circuits with the commercial carriers as well as a digital microwave

system and a fiber-optic network that are both owned by the Company as

well as "dark fiber" that the Company has obtained IRUs ("Indefeasible

Right of Use") for its use. The wide-area network connects the Company's

operating facilities as well as a number of its substations for both

enterprise and operational communications. MPLS ("Multi-Protocol

Labeled Switching") technology has been employed to segregate and

manage the communications traffic from both a security perspective as

well as a quality of service ("QOS") perspective.

• Field area network, including neighborhood area network: The

Company's field area network currently consists of a Harris land mobile

radio ("LMR") system in which it communicates via voice with its field

crews. Additionally, the Company makes use of a multiple address

system ("MAS") that extends its communications beyond the fiber and

microwave systems to certain substations beyond the reach of those

systems. However, not all of the Company's substations have digital

communications and the MAS system requires updating or replacement.

Since the Company currently has not deployed AMI or distribution



automation, it does not have or make use of a neighborhood area network

("NAN").

• Communications network management system: As part of an upgrade to

its telecommunications infrastructure in 2010, the Company installed a

communications network management system. This "manager of

managers" is used to monitor the performance of the entire

telecommunications platform as well as allows the telecommunications

engineers and field technicians to conduct provisioning and

troubleshooting. This is particularly useful as much of this equipment is

distributed across a large part of the Company's 6,000 square mile service

territory.

Sensing and Measurement:

• Advanced metering infrastructure, including advanced meters: The

Company has not deployed AMI. It does have approximately 2,500

interval meters at certain industrial and commercial customers (out of

approximately 55,000 total C&I) that the Company communicates with

via cellular technology.

• Production metering: For DERs that have been interconnected to DP&L's

system, the Company has required the installation and use of an interval

meter for net metering purposes.

• Grid asset sensors: The Company has deployed and is using sensors for

asset monitoring at some of its substations. These asset monitors include

transformer fault detectors, dissolved gas sensors, and temperature



sensors. Information from those sensors are typically communicated via

SCADA to the System Operating group via specific data or alarm points

or through a substation major or minor alarm scheme. In most cases, the

grid asset sensors can communicate a change of state or that there is a

problem (i.e., alarm), but not the magnitude or rate of change of what is

being measured or monitored.

• Environmental sensors: The key environmental sensors deployed by the

Company are for security purposes - cyber and physical detection and

monitoring. These are predominantly used at its key operations facilities

as well as some of its transmission and distribution substations. They

include the use of cameras, ID card readers, substation intrusion detection

system, as well as several cyber tools that detect and prevent intrusion and

other threats. More of these sensors will be required in the future as

resiliency and security of the distribution grid become increasingly

important.

• Grid sensors: The Company has deployed approximately 200 advanced

line sensors at specific various locations on its distribution system to

measure current where SCADA is not available, as well as to measure

single-phase load on branch lines. As part of its Distribution

Modernization Plan, the Company proposed to deploy additional sensors

across its distribution system to provide comprehensive sensing and

measurement.



Operational Analytics:

• Field data management: Meter information is presently stored in the

Company's MV-90 system for interval data and its customer information

system for other usage information. The Company's MV-90 system has

limited capabilities for storing interval data. It cannot handle the volume

and quantities of data for a larger population of interval meters.

• Sensor information and other event data from substation equipment is

managed through the Company's limited SCADA system. Much of the

sensor and substation data is fed into the Company's PI Historian software

and database. Event data contained within substation relays is manually

obtained by field personnel who download the data into laptops and return

the information to the operating centers for engineers to evaluate.

• Electrical network connectivity model: The Company maintains an "as-

built" connectivity model of its distribution system in its GIS system.

Connectivity has been developed from the substation circuit breaker down

to the last protective device; however, the Company currently does not

have connectivity information down to the individual customer/meter.

The Company's GIS does not have the capability today to maintain an "as-

operated" connectivity model.

• Distribution state estimation: The Company recently acquired CYME

software and is working to integrate the software with its GIS and other

tools and systems to establish the platform for a future distribution state

estimation system. This initial deployment will provide basic state



estimation capabilities. However, further important functionality will be

obtained through the implementation of the Company's Distribution

Modernization Plan ("DMP").

• Outage management system ("OMS"): The Company has an internally

developed OMS system. The current OMS has limited functionality

whereby it accepts Integrated Voice Response ("IVR") information and

actual customer contact information for outage events. Much of the

outage analysis is done manually by the Company's dispatchers and

engineers. The OMS is used to assign crews to outage cases, but there is

no computer-aided dispatching functionality associated with the OMS nor

compatibility with AMI functionality. The OMS also utilizes a very

rudimentary ETR algorithm ("Estimated Time of Restoration").

• Geographic information system: The Company uses an Esri GIS system

to track its key distribution assets. This includes equipment and devices

such as poles, overhead conductors, underground conductors, protective

devices (i.e., fuses), transformers, capacitor banks, regulators, etc. The

GIS holds the location of each of the devices as well as their spatial and

connectivity relationships, but does not provide information showing

customer to individual transformer connectivity or steady-state processes

for continuous tracking of field asset deployments. As described above

regarding the connectivity model, the current GIS maintains an "as built"

model instead of an "as operated" model; however, future functionality for

the GIS will include these improved capabilities, connectivity down to the



customer/meter, as well as attaching maintenance and inspection

information.

• Meter data management system: As mentioned previously, data from the

very few interval meters deployed in the Company's service territory is

housed in the Company's MV-90 software system and database. The MV-

90 system, however, is not capable of handling AMI data.

• Advanced distribution management system ("ADMS"): The Company

does not presently have an ADMS.

• Asset management: The Company uses a number of different databases

and software systems to perform asset management at the transmission

line, substation and distribution system levels. The Company has

proposed a more comprehensive asset management system and

functionality as part of its DMP.

• Workforce management: The Company does not have a single workforce

management tool. The OMS system is used to assign crews to outage

calls/cases and all low-voltage, distribution service work is dispatched and

managed through a software tool that was internally developed.

Maintenance and inspection activities are assigned and tracked through

individual databases. A comprehensive workforce management tool was

included as part of the Company's DMP.



Respectfully submitted,

/s/ Michael J. Schuler
Michael J. Schuler (0082390)
THE DAYTON POWER AND
LIGHT COMPANY

1065 Woodman Drive
Dayton, OH 45432
Telephone: (937) 259-7358
Telecopier: (937) 259-7178
Email: michael.schuler@aes.com

/s/ Jeffrey S. Sharkey
Jeffrey S. Sharkey (0067892)

(Counsel of Record)
D. Jeffrey Ireland (0010443)
Christopher C. Hollon (0086480)
FARUKI PLL
110 North Main Street, Suite 1600
Dayton, OH 45402
Telephone: (937) 227-3747
Telecopier: (937) 227-3717
Email: jsharkey@ficlaw.com

djireland@ficlaw.corn
chollon@ficlaw.com

Attorneys for The Dayton Power
and Light Company
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CERTIFICATE OF SERVICE

I certify that a copy of the foregoing The Dayton Power and Light Company's

Grid Architecture Status Report has been served via electronic mail upon the following counsel

of record, this 1st day of April, 2019:

Steven L. Beeler
Robert A. Eubanks
Public Utilities Commission of Ohio
30 East Broad Street, 16th Floor
Columbus, OH 43215
steven.beeler@ohioattorneygeneral.gov
robert.eubanks@ohioattorneygeneral.gov

Madeline Fleisher
ENVIRONMENTAL LAW & POLICY
CENTER
21 West Broad Street, 8th Floor
Columbus, OH 43215
mfleisher@elpc.org

Attorneys for Environmental Law & Policy
Attorneys for PUCO Staff Center

Frank P. Darr
Matthew R. Pritchard
McNEES WALLACE & NURICK LLC
21 East State Street, 17th Floor
Columbus, OH 43215
fdarr@mwncmh.com
mpritchard@mwncmh.com

Attorneys for Industrial Energy Users-Ohio

Michael L. Kurtz
Kurt J. Boehm
Jody Kyler Cohn
BOEHM, KURTZ & LOWRY
36 East Seventh Street, Suite 1510
Cincinnati, OH 45202
mkurtz@BKLlawfirm.com
kboehm@BKLlawfirm.com
jkylercohn@BKLlawfirm.com

Attorneys for Ohio Energy Group

Kimberly W. Bojko
Brian W. Dressel
CARPENTER LIPPS & LELAND LLP
280 North High Street, Suite 1300
Columbus, OH 43215
Bojko@carpenterlipps.com
Dressel@carpenterlipps.com

Attorneys for OMAEG

Steven D. Lesser
N. Trevor Alexander
Mark T. Keaney
CALFEE, HALTER & GRISWOLD LLP
41 South High Street
1200 Huntington Center
Columbus, OH 43215
slesser@calfee.com
talexander@calfee.com
mkeaney@calfee.com

Attorneys for the City of Dayton



Angela Paul Whitfield
Stephen E. Dutton
CARPENTER LIPPS & LELAND LLP
280 Plaza, Suite 1300
280 North High Street
Columbus, OH 43215
Paul@carpenterlipps.com
Dutton@carpenterlipps.com

Attorneys for The Kroger Co.

Terry L. Etter
Angela O'Brien
Assistant Consumers' Counsel
OFFICE OF THE OHIO CONSUMERS'
COUNSEL
65 East State Street, 7th Floor
Columbus, OH 43215-4213
terry.etter@occ.ohio.gov
angela.o'brien@occ.ohio.gov

Attorneys for Ohio Consumers' Counsel

Bethany Allen
Joseph Oliker
Michael Nugent
IGS ENERGY
6100 Emerald Parkway
Dublin, OH 43016
b ethany. all en@i gs . com
joe.oliker@igs.com
michael.nugent@igs.com

Attorneys for IGS and IGS Solar, LLC

Barth E. Royer
BARTH E. ROYER, LLC
2740 East Main Street
Bexley, OH 43209
BarthRoyer@aol.com

Attorney for The Smart Thermostat Coalition

Dylan F. Borchers
Kara H. Herrnstein
Jhay T. Spottswood
BRICKER & ECKLER LLP
100 South Third Street
Columbus, OH 43215-4291
dborchers@bricker.com
kherrnstein@bricker.com
jspottswood@bricker.com

Attorneys for ChargePoint, Inc.

Richard C. Sahli
RICHARD SAHLI LAW OFFICE, LLC
981 Pinewood Lane
Columbus, OH 43230-3662
rsahli@columbussr.com

Joseph Halso
Sierra Club
Environmental Law Program
1536 Wynkoop Street, Suite 200
Denver, CO 80202
joe.halso@sierraclub.org

Attorneys for Sierra Club

Miranda Leppla
Trent Dougherty
1145 Chesapeake Avenue, Suite I
Columbus, OH 43212-3449
mleppla@theOEC.org
tdougherty@theOEC.org

Counsel for the Ohio Environmental Council
and Environmental Defense Fund

David D. Parram
BRICKER & ECKLER LLP
100 South Third Street
Columbus, OH 43215-4291
dparram@bricker. com

1335739.1 Attorneys for The Ohio Hospital Association

/s/ Jeffrey S. Sharkey
Jeffrey S. Sharkey
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This foregoing document was electronically filed with the Public Utilities 
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Company


