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Preface

The intent of the System Impact Study is to determine a plan, with approximate cost and
construction time estimates, to connect the subject generation interconnection project to the PJM
network at a location specified by the Interconnection Customer. As a requirement for
interconnection, the Interconnection Customer may be responsible for the cost of constructing:
Network Upgrades, which are facility additions, or upgrades to existing facilities, that are needed
.to muaintain the reliability of the PIM system. All facilities required for interconnection of a-
generation interconnection project must be designed to meet the technical specifications (on PJM
web site) for the appropriate transmission owner.

In some instances an Interconnection Customer may not be responsible for 100% of the
identified network upgrade cost because other transmission network uses, e.g. another generation
interconnection or merchant transmission upgrade, may also contribute to the need for the same
network reinforcement. The possibility of sharing the reinforcement costs with other projects
may be identified in the Feasibility Study, but the actual allocation will be deferred until the
System Impact Study is performed.

The System Impact Study estimates do not include the feasibility, cost, or time required to obtain
property rights and permits for construction of the required facilities. The project developer is
responsible for the right of way, real estate, and construction permit issues. For properties
currently owned by Transmission Owners, the costs may be included in the study.

October 3, 2018 Revised System Impact Study Report Changeslz

The ACI1-085 System Impact Study was revised again on October 3, 2018 to incorporate the

following changes:

1. Network upgrade n5136 for Replacing the Beatty Line Riser Section on the Adkins-Beatty
345 kV line to achieve SN/SE ratings of 1414/1414 MV A was removed as it is no longer
needed. With the retirement of Stuart Unit 1, the overload of the emergency rating of the
Adkins-Beatty 345 kV line is eliminated.

2. Cost allocation for a sag study of the Adkins-Beatty 345 kV line (under n5457) has been
removed. With the retirement of Stuart Unit 1, the overload of the emergency rating of the
Adkins-Beatty 345 kV line is eliminated.

September 18, 2018 Revised System Impact Study Report Changes:
The AC1-085 System Impact Study has been revised to incorporate the following changes:
1. AEP’s Planning Criteria has been revised. Emergency ratings are now used evaluating single

contingencies to 345 kV and above facilities. Retools of the AC1 System Impact Studies
were required to determine how this would affect cost responsibility for queue projects.

! Stuart Unit 1 deactivated on 9/30/2017 and their Capacity Interconnection Rights terminated as of
9/30/2018. With their rights terminated, a retool of the analysis identified that Network Upgrades n5136
and 05457 were no longer required.

© PJM Interconnection 2018. All rights reserved. 2 ACI1-085 “Stuart-Clinton 345 kV”



2. System Impact Study results have changed as the AB1-169 project is no longer the first to
cause the need for the Beatty Road Line Riser section upgrade (Network Upgrade n5136).
The cost responmblhty has moved to the AC1 queue and this project now has cost allocation
for n5136.2

3. System Impact Study results have changed and this project now has a cost allocation towards
a sag study for the Adkins-Beatty 345 kV line (Network Upgrade n5457).

4, Attachment Facilities and Direct/Non-Direct Connection costs updated as Facilities Study
estimates have been received.

November 2017 Revised System Impact Study Report Changes:
The AC1-085 System Impact Study has been revised to incorporate the following changes:

1. Load flow analysis was retooled considering the removal of the output from queue positions
Z1-097 and Z2-029 (uprates to Adkins and Stuart units). The additional MW from Z1-097
and Z2-029 projects were already captured in the existing units in the case and thus were
double modeled.

2. Results were updated considering a load flow software error which missed a “Basecase/N-0”
overload on the Adkins-Beatty 345 kV line which requires an upgrade to the Dayton end
normal rating of this line.

General

Hecate Energy Highland, LLC, the Interconnection Customer (IC), has proposed a solar
generating facility located in Hillsboro, Ohio. The installed facilities will have a total capability
of 400 MW with 152 MW of this output being recognized by PIM as Capacity. The proposed in-
service date for this project is December 31, 2021. This study does not imply a Dayton Power
& Light (DP&L) commitment to this in-service date.

Point of Interconnection

AC1-085 “Stuart-Clinton 345 kV” will interconnect with the Dayton Power & Light Company
transmission system via a new 345 kV three breaker ring bus switchyard that will tap the Stuart-
Clinton 345kV line. The Point of Interconnection (POI) will be the first dead-end structure on
the AC1-085 345 kV generator lead line outside the new three breaker ring bus switchyard fence
(refer to one line diagram in Attachment 1).

© PIM Interconnection 2018. All rights reserved. 3 AC1-085 “Stuart-Clinton 345 kV”



Cost Summary
The AC1-085 “Stuart-Clinton 345 kV” project will be responsible for the following costs:

Description Total Cost

Attachment Facilities $. - 0
Direct Connection Network Upgrades (Dayton) $ . 6,331,205
Non Direct Connection Network Upgrades $ . 110,000
(Dayton) . I
Allocation for New System Upgrades -$ -0
Contribution for Previously Identified Upgrades’ |$ - 66,055
(AEP) - .
Total Costs $ 6,507,260

Attachment Facilities

The Interconnection Customer will construct the attachment generator lead line into the proposed
Point of Interconnection as depicted on the one-line diagram in Attachment 1.

Direct Connection Cost Estimate

The substation direct connection work for this project includes the construction of a 345 kV three
breaker ring bus substation which will be tapped off the Stuart-Clinton 345kV line. Dayton will
install a single 345kV line from the new 345kV ring bus substation to a developer owned dead-
end structure immediately outside of the substation fence (POI). The 345 kV generator lead line
constructed by the developer will be terminated onto this POI deadened structure immediately
outside of the new three breaker ring bus substation fence. DP&L will install the associated
disconnect switches at the new substation, line relaying, communications, and interconnection
metering to accommodate the interconnection of the AC1-085 generator.

The total preliminary cost estimate for the Direct Connection work is given in the table below.
These costs do not include CIAC Tax Gross-up. '

! Note: Stuart Unit 1 deactivated on 9/30/2017 and the remaining Stuart and Killen generating units
deactivated on 6/1/2018. These units are contributing to the flows on the Adkins — Beatty 345 kV line in
this AC1analysis per the PJM Tariff to retain their capacity rights on the system. The rights for Stuart Unit
1 were terminated as of 9/30/2018. If no other queue positions claim the rights of the remaining Stuart
and Killen generating units by 6/1/2019, the rights for these plants will also expire. If this occurs, no
constraints, based on the generation dispatch in this study, will exist on the Adkins — Beatty 345 kV line
and no upgrades will be required to be built on the Adkins — Beatty 345 kV line. The status of whether
anyone claims the rights of the old Stuart and Killen generating units will be monitored and tracked to
determine if construction of the network upgrades identified in this Facilities Study are still needed.

© PIM Interconnection 2018, All rights reserved. 4 AC1-085 “Stuart-Clinton 345 kV”



Description Total Cost
AC1-085 Interconnection Switchyard: Installa | $ .5,037,026
new 3 breaker ring interconnection switchyard ' _
along the Stuart-Clinton 345 kV line.

Transmission Line Tie-In work to accommodate $ 1,294,179
new AC1-085 Interconnection Switchyard. ' ‘
Total Direct Facilities Cost Estimate h 6,331,205

The PJM Network Upgrade Number for this Direct Connection work is n5896.

Non-Direct Connection Cost Estimate
Upgrade remote end relaying at Stuart and Clinton substations to accommodate AC1-085
interconnection through the new three breaker interconnection switchyard ring bus design.

The total preliminary cost estimate for the Non-Direct Connection work is given in the table
below. These costs do not include CIAC Tax Gross-up.

Description Total Cost
Clinton Substation: Upgrade Stuart 345kV line | $ 100,000
relaying. PJM Network Upgrade Number n5897 o o
Stuart Substation: Upgrade Clinton 345kVline |$ - -~ 10,000
relaying. PIM Network Upgrade Number n5898 ' '
Total Non-Direct Facilities Cost Estimate $- 110,000

Schedule

Overall elapséd time to complete both the required Direct/Non-Direct Connection work (Dayton)
is approximately 24 months.

Based on the extent of the Dayton primary Direct and Non-Direct Connection upgrades required
to support the AC1-085 generation project, it is expected to take a minimum of 24 months from
the date of a fully executed Interconnection Construction Service Agreement to complete the
installation subject to market conditions, vendor lead times, and any power siting requirements.
This work can be done concurrently with the Network Upgrades required. This includes the
requirement for the Interconnection Customer to make a preliminary payment to Dayton which
funds construction of the Non-Direct Connection facilities and Network Upgrades as well as the
first three months of construction work in earnest related installation of the Direct Connection
facilities. It assumes that there will be no environmental or permitting issues to implement the
Direct Connection, Non-Direct Connection, and Network Upgrades for this project and that all
system outages will be allowed when requested.

AEP anticipates completing the Network Upgrade work in parallel with the Direct/Non-Direct
Connection schedule. However, timing of this work is subject to approval of facility outage
requests by AEP, Dayton and PJM Transmission Operations, and that system conditions allow
outages to occur as scheduled.

© PIM Interconnection 2018. All rights reserved. 5 AC1-085 “Stuart-Clinton 345 kV”



Interconnection Customer Requirements
Requirement from the PJM Open Access Transmission Tariff:

1. An Interconnection Customer entering the New Services Queue on or after October 1,
2012 with a proposed new Customer Facility that has a Maximum Facility Output equal
to or greater than 100 MW shall install and maintain, at its expense, phasor measurement
units (PMUs). See Section 8.5.3 of Appendix 2 to the Interconnection Service
Agreement as well as section 4.3 of PJM Manual 14D for additional information.

2. The Interconnection Customer may be required to install and/or pay for metering as
necessary to properly track real time output of the facility as well as installing metering
which shall be used for billing purposes. See Section 8§ of Appendix 2 to the
Interconnection Service Agreement as well as Section 4 of PJM Manual 14D for
additional information.

Davton Interconnection Requirements

The Dayton Power and Light Company (DP&L) has prepared this Facilities Connection
Requirements document to ensure compliance with North American Electric Reliability Council
(NERC) Reliability Standards and applicable Regional Reliability Organization, sub regional,
Power Pool, and individual Transmission Owner planning criteria and facility connection
requirements in compliance to NERC Standard FAC-001-2. These connection requirements
apply to all generation facilities, transmission facilities, and end-users connecting to the DP&L
transmission system. Detailed information outlining DP&L interconnection requirements can be
reviewed utilizing the following link:

hgp://www.pjm.com/~/media/plamﬁng/plan»standards/private-daﬂon/daﬂon-facilities-

connection-requirements.ashx

Revenue Metering and SCADA Requirements

PJM Requirements

The Interconnection Customer will be required to install equipment necessary to provide
Revenue Metering (KWH, KVARH) and real time data (KW, KVAR) for IC’s generating
Resource. See PJM Manuals M-01 and M-14D, and PJM Tariff Sections 24.1 and 24.2.

Davton Requirements

The Interconnection Customer will be required to comply with all Dayton Revenue Metering
Requirements for Generation Interconnection Customers. The Revenue Metering Requirements
may be found within the Dayton Power & Light Co. “Requirements for the Connection of
Facilities to the Dayton Power & Light Co. Transmission System” document located at the
following link:

http://www.pim.com/~/media/planning/plan-standards/private-dayton/dayton-facilities-
connection-requirements.ashx

© PIM Interconnection 2018. All rights reserved. 6 AC1-085 “Stuart-Clinton 345 kV”



The metering point for this interconnection will be located at the new 345 kV ring bus

switchyard that will be constructed along the Stuart-Clinton 345kV line as shown in Attachment
1.

© PJM Interconnection 2018. All rights reserved. 7 AC1-085 “Stuart-Clinton 345 kV»
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commercial probability of 100%. Potential network impacts were as follows:

Base Case Used
Summer Peak Analysis — 2020 Case

Contingency Descriptions
The following contingencies resulted in overloads:

Contingency Name Description

CONTINGENCY '349_B2_TOR21'

349 B2 TOR21 OPEN BRANCH FROM BUS 242528 TO BUS 248005 CKT 1
— = /242528 05SPORN 345 248005 06KYGER 345 1

END

CONTINGENCY '8468_B2"'

8468 B2 OPEN BRANCH FROM BUS 242528 TO BUS 248005 CKT 2
- /242528 05SPORN 345 248005 06KYGER 345 2

END
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Contribution to Previously Identified Overloads

(This project contributes to the following contingency overloads, i.e. "Network Impacts"”,
identified for earlier generation or transmission interconnection projects in the PJM Queue)
Note: Please see Attachment 2 for projects providing impacts to flowgate violations. The values
in the Reference column correspond to the proper Appendix in the Attachment. For each
overloaded facility, there will be only one Flowgate Appendix for the contingency that results in
the highest facility loading.

None.

Steady-State Voltage Reguirements

None.

Stability and Reactive Power Requirement for Low Voltage Ride Through
(Summary of the VAR requirements based upon the results of the dynamic studies)

Find the finalized AC1-085 Stability study report in Attachment 3. No mitigations are
required.

Real-time system operating conditions outside of the stability testing criteria included in this
report could occur in this region causing curtailments to maintain stability of the BES system.

Affected System Analysis & Mitigation

LGEE Impacts:

None

MISO Impacts:

None

OVEC Impacts:

None

© PJM Interconnection 2018. All rights reserved. 10
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New System Reinforcements

(Upgrades required to mitigate reliability criteria violations, i.e. Network lmpacts zmtzally
- caused by the addition-of this project generation) :

None

Contribution to Previously Identified System Reinforcements

(Overloads initially caused by prior Queue positions with additional contribution to overloading
by this project. This project may have a % allocation cost responsibility which will be calculated
and reported for the Impact Study)

(Summary form of Cost allocation for transmission lines and transformers will be inserted here

if any)

1. Adkins Beatty 345 kV Line Overload:
To relieve the Adkins — Beatty 345 kV line overloads:

AEP:

e SE rating is 1523 MVA and is sufficient for the single contingencies.
e SN rating is 1233 MVA and is not sufficient for the non-contingency condition.

The upgrade is to replace a full tension takeoff structure and upgrade the conductor on
the Beatty line leaving Adkins sub. The cost for this reinforcement is $400K and it will
take approximately nine (9) months to complete. The new line rating will be 1339/1556
MVA SN/SE after this reinforcement. PJM Network Upgrade n5933.

Per PIM cost allocation rules, since the upgrade cost is less than $5M, the cost
responsibility remains within the AC1 queue and the AC1-085 project will have cost
allocation as it contributes to the loading on the Adkins-Beatty 345 kV line. See cost
allocation below:

© PJM Interconnection 2018. All rights reserved. 12
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Attachment 1
AC1-085 One Line ... ~ e

To Greene 3435kV
To Wilmington 69 kv
Clinton
345kV
£O4 .
ot . s T e . ’
p?g {:} ............. . ) - Tseewe..  Dayton Owned
i o E} New AC1-083 Hecate Energy Highland, LLC *
e g et . . Q¥ 35 6532 :
Hecate D“~ T Substation ———SRAT +3 I{!{‘%{(g.';i‘f{if{Jl,ri’«‘ighj-ﬁef
Energy ! | et
Highland,i Davton P
e L
* POI - located at takeoff
structure in new 3-CB ring
Stoart 345kV switchyard for AC1-085.
ot Canplaly Sheun
14 AC1-085 “Stuart-Clinton 345 kV”
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Attachment 2

Appendices

The following appendices contain additional information about each flowgate presented in the
body of the report. For each appendix, a description of the flowgate and its contingency was
included for convenience. However, the intent of the appendix section is to provide more
information on which projects/generators have contributions to the flowgate in question.
Although this information is not used "as is" for cost allocation purposes, it can be used to gage
other generators impact.

It should be noted the generator contributions presented in the appendices sections are full

contributions, whereas in the body of the report, those contributions take into consideration the
commercial probability of each project.

© PJM Interconnection 2018. All rights reserved. : 15 AC1-085 “Stuart-Clinton 345 kV”
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System in Ohio

State of Ohio
Public Utilities Commission

http /AMww.PUCO ohio.gov
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Company Codes

CGE - Cinainnati Gas & Electric
CSP - Columbus Southern Power
DPL - Dayton Power & Light
MPC - Monongahela Power

OEP - Ohio Edison

OPC - Ohio Power

OVE - Ohio Valley Electric

TEC - Toledo Edison

CCD - CGE. CSP, and DPL joint



