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VIA FEDERAL EXPRESS
Confidential

Decemboer 6, 2012

Mr. Marcus daCunh

National Wind

706 2™ Ave South, Suite 1200
Minneapolis, MN 334(12

Dear Marcus:
HAVILAND 138KV 100 MW (V1-011) IMPACT STUDY (RE-TOOL)

Enclosed is & report documenting the resolts of the VI-011 Haviland 138KV Impact Swidy. The
results of this Tmpact Study are predicated on a year 2014 transimission system based upon PIM's
best assumptions at the present time for load growth snd connection of proposed new generation
additions. The project was evaluated for system normal conditions, single contingency, second
cantingency sfter readjustment and mubtiple Facility outages as defined in the Reliahility Criteriz,

mpaet studiey are performed to define the reinforcement cost and timing for both ditect
connection facilities and transmission network upgrades required for reliahle intercunnection of 4
generation project to the ansmission sysiem.

The direct connection costs and Liming for the V1-01) Haviland 138kV project described in the
enclosed report are bused upon estimates given to PJM by AEP and are your yesponsibilily as the
project developer.

The Impact Study network evaluation has identified that there are network reinforcements
required for the V{-011 Haviland [38kV project,

Pursuant ta Section 206 of the PIM Tariff, a Facilities Study Agreement, defining the estimuted
cost and duration for the enginecring design of the required network (acilities, is included witly
this letier. The Agreement nust be exeeuted, and a $112,400 deposit needs 1o be forwarded 1o
PIM Interconnection, LLC within thirty days (no later than close of business on January 7,
2013} of receipt, in order (o niaintain the project's position in the queus,

As a reminder, there dre specific milestones, which must be met within 60 days of receipt of 1he
Facilities Study report, described in Section 212.4 and 212.5 of the PIM Tariff, These include
retwning the tendered lnterconneetion Service Agreement, and demonstrating that you have (i)
entered a fuel delivery agreement and water agreement, if necessary, and that you control an y
necessary rights-of-way for fuel and waler interconnections, (it) obtuined any necessury local,
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county, and state site permits, and (ii1) signed a memorandum of understanding for the
acquisition of major equipment.

The following information is provided for wire transfers: Bank: PNC Bank, NA, New Jersey;
ABA Number: 031-207-607; Account Number: 8013589826. Pleasc e-mail Jeannette Mitlan at
mittaj@pjm.com with the project namc, queue number, date and amount of wire,

Letters of Credit ("L/C"): The Letter of Credit will only be accepted from U.S.-based financial
institutions or U.S. branches of foreign financial institutions that have a minimum corporate debt
rating of “A” by Standard & Poor’s or Fitch Ratings, or “A2” from Moody’s Investors Service,
or an equivalent short term rating from one of (hese agencies. PIM will consider the lowest
applicable rating to be the rating of the financial institution. If the rating of a financial institution
providing a Letter of Credit is lowered below A/A2 by any rating agency, then PJM may require
the Participant to provide a Letter of Credit from another financial institution that is vated A/A2
or belter, or to provide a cash deposit. If a Letter of Credit is provided from a U.S. branch ol @
foreign institution, the U.S. branch must itsell comply with the terms of this credit policy,
including having its own acceptable credil rating. Any questions regarding whether a financial
institution is acceptable or not should be addressed 1o0: Jfay Niemeyer (niemej@pjni.com), You
may access the Standard Letter of Credit through the PJM webpage under Planning/RTEP
Development/Expansion Planning Process. Any deviation from the standard Letter of Credit
form must be approved by PIM before the Letter of Credit is executed. Please allow at least two
weeks for Letter of Credit review if any changes [tom the standard form are requested. 1f there
arc any questions, please contact Jeannette Mittan at mittaj@pjm.com or 610-666-3138.

Sincerely,

John W. Fedorko

Sr. Consultant/Engineer
System Planning Department

JWEdm): #6935059 V2
Enclosures

eer  Vig U.S. Mail (w/enclosures):
Jon Riley — AGP

PIM Office of the [nierconnection Stalt (w/enclosures):
Jay Liu
File
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PJM Generator Interconnection Request
Queue #VI1-011
Haviland 138kV
Impact Study Report

(Retool alter project reduced from 150 MW to 106 MW)

September 2012
#695330 v 2

L3P0t tiderconnestisn 2H 2. ATk rights teserved



V1-011 Haviland 138KV Impact Study

(Retaol aflter project veduced Pram 150 MW (o 100 MW

General

Northwest Obio Wind Energy (Nosthwest) originally proposcd (o install PIM Project

AV 1011, a 150 MW (19.5 MW capicity) wind gencrating Tacility. This report evaluales
the project alter a reduction of SO MW 1o 100 MW, The point ol inlerconnection
evaluted is asingle 138 kY breaker ar Haviland 138 KV Swtion (Figure 2). The focation
of the wind generating facility is in Haviland, Ohio (Figure 1),

The requested in service date ts July 1, 2013,

The mtent of the hopact study is 1o determine system reinlorcements and associated costs
and construction thne estimates required to Facilitate the sddition of the new generating
plant o the ransmission system. The reinfurcements include the direct connection of the
generator o the system and any network upgrades necessary to maintain the reliability of
the transmission sysleni,

Direct Connection

The intercommection evafuited is a single vadial connection w a 138 kV circuit breaker
connecting st Haviland [38 kV Station (Figure 2}, Protection schemes will need o be
modified and 138 kV revenue metering will need 1o be installed. Substintial line und bus
work will need to be completed it Havitand Station 1o facilitate the new 138 kY cireuit
breaker. Nortiwest will be required to provide the necessary fucilitics from the project
collectn station W connect ta the Haviland [38kV station,

The Mmllowing work is required 10 connect to the Haviland 138 KV station:

*  Install a new 3R kV breaker, disconneet switches, protective relaying, SCADA,
138 KV revenue metering, and associaled eguipment, Estimaled Cost (2012
Dollarsy: $3,500,000,

Tolal Estimated Interconnection Cost (2012 Dollars): $3,500,000°

It is understood thal Northwest will be responsible for all costs associated with
connecting their 150 MW generation al Haviland 138 kV Station. Note that Northwest
station Tacilities and any facilities outside of Huyviland Station were not included in the
cost estimates. These are assumed to be Northwest's responsibility. Tt will ke

Tfhe estimsales are prefiminary in nuture, vs ey were deterained wiilioun the benefil of detiled
engiieering stidies. Final estimites will require an on-site review sl courdination wo determine il
cansiretion reyuireens,
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approximately 18 months after obtaining the authorization to construct the facilities as
outlined above,

AEP Local Network Impacts

The impact of the proposed generating facility on the AEP System was assessed for
adherence with applicable reliability criteria. AEP planning criteria require that the
transmission system meel single contingency performance criteria in accordance with the
AEP FERC Form 715, Therefore, this criterion was used to assess the impact of the
proposed Tacility on the AEP System. Northwest project VI-011 was studicd as a 100
MW (13 MW capacity) wind generating facilily consistent with the interconnection
application, Project #V1-011 was cvaluated for compliance with rehability criteria for
summer peak conditions in 2014, Potential network impacts were as follows:

Normal System — Capacity Outpul (2014 Summer Conditions Capacity Level)

= No problems identified.

Sinele Contingency (2014 Summer Conditions Capacily Level)

* No problems identified.

MultinleContilmencv (2014 Sumuner Conditions Full Quetput)

=  No problems identified

Short Circuit Analysis

»  See results under Network Impacts.

Siability Analysis

» , See results under Nelwork Impacts.

Normal System (2014 Summer Conditions Full Qutput)

*  Tillman — R49 (Timber Switch) 138 kV line loads from 93.7% to 104.6% of its
normal rating of 167 MVA for non-contingency condition.
s  The 397.5 ACSR conductor section | is the limiting element.
e Thc overload on this line will expose project V1-011 to curtailmenl for
summer peak conditions. Northwest Ohio Wind Energy can choose to
upgrade the equipment to mitigate this overload.

= Milan - Harper 138 kV line loads from 93.09% to 105.3% of its normal rating 146

MVA for non-contingency condition.
s The Milan riser and Milan switch (600A) are the limiting elements.

© 1PIM Interconnection 2002, All aghts ioserved



« The overload on this line will expose project VI-011 o curtailmeni
for summer peak conditions. Northwest Ohio Wind Encrgy can
choose to upgrade the equipment to mitigale this overload.

Single Contingency (2014 Summer Conditions Full Qutpul)

* Tillman — R-049 (Timber Switch) 138 kV line loads from 93.7% 1o 1 10.9% of its
emergency rating of 201 MVA for contingency 5206_B2,
o The 397.5 ACSR conductor scetion | is the limiting element.
o The overload on this line will expose project V1-011 Lo curtaiiment
for summer peak conditions. Northwest Ohio Wind Energy can
choose to upgrade the equipment (o mitigale this overload.

Mualtiple Contingency (2014 Summer Conditions Full Output)

= Sece results under Network Impacts.

Contribution to Previously ldentified Overloads (2014 Summer Conditions Full Quiput)

*  Haviland 138 kV - Haviland 1 69 kV (Maviland #3 138/69/13 kV Transformer)
transformer loads from 189% to 221.9% of its emergency rating (53 MVA) for
the tower line contingency ouwtage of Tillman —R49 138 kV line and Lincoln -
TIi31 138 kV line.

o Baseline upgrade. The in-service date for the new 90 MV A
transformer is 12/31/2013.

* Tillman - Milan 138 kV line loads from 103.3% to 115.6% of its normal rating of
148 MVA for non-contingency condition.
+ The 397.5 ACSR conductor section 1, Milan riscr, and Milan
switch (600A) arc the limiting elements.
» The overload on this line will expose project V1-011 (o curtailment
for summer peak conditions. Northwest Ohio Wind Energy can
choose to upgrade the cquipment to mitigate this overload.

* Tillman - Milan 138 kV linc loads from 110.5% to 131.4% of its emergency
rating of 167 MVA for contingency 5206_B2,
» The 397.5 ACSR conductor scction |, Milan riser, and Milan
switch (600A) are the limiting elements.
¢ The overload on this line will expose project VI1-011 to curtailment
for summer peak conditions. Northwest Ohio Wind Energy can
choose to upgrade the equipment to mitigate this overload.

*  Milan - Harper 138 kV line loads from 100.2% to [20.9% of its emergency rating
of 167 MVA for contingency 5206_B2.

@ PIM ntepeconnection 2002, All rights reserved



«  The 397.5 ACSR conductor section |, Milan riser, and Milan
switch {000A) are the limiling elements.

¢ The averload on this line will expose project VI-011 to curtailment
for summer peak conditions. Northwest Ohio Wind Energy can
choose to upgrade the equipment to mitigate this overload.

Local/Network Upgrades

See network upgrades under the “Network [mpacts™ section.

Networlk Impacls

The Queue Project #V]-011 was studied as a(n) 100.0MW(Capacity 13.0MW) injection
at Haviland 138 kV substation in the AEP area. Project #V1-011 was evaluated for
compliance with reliubility criteria for summer peak conditions in 2014, Polential
nelwork impacts were as [ollows:

Generator Deliverability
(Single or N-1 contingencies for the Capacity portion only of the interconnection)

No problemns identified.

Multiple Facility Contingency
{Double Circuit Tower Line, Line with [ailed Breaker and Bus Fault contingencies for
the Jull energy ontput)

|, The Haviland-East Lima 138 kV line (from bus 243017 to bus 242989 ckt 1)
loads from 72.39% to 98.19% (AC power flow) of its emergency raling (205
MVA) for the tower line contingency outage of CONTINGENCY
DESCRIPTION ('TILLMAN-R49_LINCOLN-T131". This project contributes
approximately 45.14 MW fo the thermal violation.

The Haviland-East Lima 138kV line becomes overloaded by the VI-012 project.
Duc to cost allocation rules, responsibility for network upgrades under $3 million
are allocated to all projects in the queue in which the overload occurs,

S

The S-073A-North Delphos 138 kV line (from bus 290794 to bus 243051 ckt 1)
loads from 84.64% to 106.33% (AC power flow) ol its emevgency rating (192
MVA) for the tower line contingency outage of CONTINGENCY
DESCRIPTION ('TILLMAN-R49_LINCOLN-T131"). This project contributes
approximately 34.64 MW to the thermal violation.

3. The Lincoln-Anthony 138 kV line (from bus 243330 to bus 243245 ¢kt 1) loads to

101.79% (AC power flow) of its emergency rating (201 MVA) for the tower line
contingency outage of Allen to Sorenson 345 kV line and Convoy to Robison
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None

System Reinforcements
(Upgrades required to mitigate reliability criteria violations, i.e. "Network Impacty”,
initially caused by the addition of this project generation)

. §-073 — NorthDelphos 138 kV Upgrade: The North Delphos 138 kV 600 A
switch and the 397 ACSR (section 1) of the conductor are the limiting clerents
for the SO73 — North Delphos 138 kV line. Replace the North Delphos 600A
switch., BEstimated Cost (2012 Dollars) for the switch replacement: $200,000. A
sag check will be required for the 397 ACSR conductor section 1 to determine if
the line section can be operated above its emergency rating of 167 MVA, The
results of the sag study could prove that no additional upgrades wre necessary, that
some upgrades on the circuit are nceessary, or that the entire 18.7 mile line
section will need to be rebuill. Estimated cost (2012 Dollars) for the sag study:
$74,800. T the entire line section rebuild (approximately 18.7 miles depending on
the location of S073) of 138 kV line between North Delphos and S073 is required
then the estimated cost (2012 Dollars) for the line rebuild is $22,440,000.
(Network Upgrade# 3231)

2. Haviland — Bast Lima 138 kV Upgrade: The East Lima 800A wavetrap, and the
Haviland 800A wavetrap are the limiting elements on the Haviland ~ East Lima
(38 kV the line, Estimated Cost (2012 Dollars) to replace both wavetraps:
$100,000. (Network Upgrade# 3232)

3. Lincoln — Anthony Tap 138 kV line: The Lincoln 138 kV Breaker D (800A Oil)
is the limiting element for the Lincoln — Anthony Tap 138 kV line. Estimated
Cost (2012 Dollars) for Breaker replacement: $550,000. (Network
Upgrade#3233)

s Replace 138kV circuit hreaker “1" at Haviland Station. (Network Upgrade
#n3234) Estimated cost is $550,000.

« Replace 138kV circuit breaker *“H" at Haviland Station. (Network Upgrade
#n3235) Estimated cost is $550,000.

Contribution fo 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)

None

© PIM Intcrconnection 2012, All rights reserved



MISO Impacts

Impacts on the MISO system will be delermined in the Facilities Study.

ATSI Integration

Due to the recent integration of the ATSI transmission area into PIM, PIM is reviewing
contingencies in the ATSI territory for all the queve projects in T, U, V, W1, W2, W3
gueues that could affect ATST facilities. Scveral violations due to contingencies in the
ATSI area have been found. PIM is currently working with ATSI in resolving these
issues. V2-001 could have some cost responsibility for the fixes to these violations. This
analysis is ongoing and will be completed during the Facilities Study. Preliminary results
show that the V2-001 project does not have any thermal impacts in the ATS] area.

Duke Integration

Due to the recent inlegration of the Duke transmission area into PIM, PIM is revicwing
contingencies in the Duke territory for all the queue projects in T, U, V, W1, W2, W3
gueues that could affect Duke facilities. Several violations due lo contingencies in the
Duke area have been found. PIM is currently working with Duke in resolving these
issues. V2-001 could have some cost responsibility for the fixes to these violations. This
analysis is ongoing and will be completed during the Facilities Study

Light Load Analysis

Due to extreme loading from wind projects causing congestion during light load
conditions an analysis analysis is being done to determine what impacts cach wind
project may have under these conditions. This analysis will be completed duri ing the
Facilities Study.

Energy Portion of Interconnection Request

(PIM also studied the delivery of the energy partion of the surrounding generation. Any potenticl
problems identified below are likely to result in operational restrictions to the project nnder
study. The developer can proceed with nenvork upgrades w eliminate the operational restriction
at their discretion by submitting a Transmission Interconnection request.

Note: Only the most severely overloaded conditions are listed. There is no guarantee of full
delivery of energy for this project by fixing only the conditions listed in this section, With a
Transmission Interconnection Request, a subsequent analysis will be performed which unalyzes
all overload conditions associated with the overloaded elemeni(s) )identified. As a result of the
aggregate energy resowrces in the area, the following vielations were identified.)

I The Milan-Harper 138 kV line (from bus 243342 to bus 243306 ckt 1) loads from
118.43% to 137.23% (AC power flow) of its emergency rating (143 MVA) for the
single line contingency outage of CONTINGENCY DESCRIPTION
('5200_B2_TOR770_WOMOAB_S73C"). This project contributes approximately
26.91 MW ta the thermal violation.

@ PIM Interconneetion 2042, Al rights reserved



)

The Milan-Harper [38 kV line (from bus 243342 to bus 243306 ckt 1) loads from
102.13% 1o 118.26% (AC power flow) of its normal rating (111 MVA) for non-
contingeney condition. This project contributes upproximately 18.37 MW (o the
thermal violation.

3. The Tillman-Milan 138 kV line (from bus 243383 to bus 243342 cki 1) loads
from 101.21% to 115.83% (AC power flow) of its emergency rating (184 MVA)
for the single line contingency outige of CONTINGENCY DESCRIPTION
('3206_B2_TOR770_WOMOAB_S73C"). This project contributes approximaicly
26.91 MW (o the thermal violation.

4. The Tillman-Milan 138 kV line (from bus 243383 (o bus 243342 ckt 1) loads
from 83.55% (0 95.03% (AC power flow) of its normal rating (156 MV A) for
non-contingency condition. This project contributes approximately 18.37 MW (o
the thermal violation.

5. The R-049-Tillman 138 kV line (from bus 296589 (o bus 243383 ckt 1) loads
from 94.43% (o 107.82% (AC power flow) of its cmergency rating (201 MVA)
for the single linc contingency outage of CONTINGENCY DESCRIPTION
('5206_B2_TOR770_WOMOAB_S73C"). This project contributes approximately
26.91 MW to the thermal violation.

6. The R-049-Tillman 138 kV line (from bus 296589 to bus 243383 ckt 1) loads
from 80.2% 10 90.92% (AC power flow) ol its normal rating (167 MV A) for non-
contingency condition. This project contributes approximately 18.37 MW to the
thermal violation,
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Ga 3ph fault @ East Limu 138 kV
Fault cleared within 138 kV breaker primary clearing time
Loss of: East Lima - New Liberty 138 kV ckrt |

6bl  slg fault @ East Lima 138 kV
Rault cleared within 138 kV breaker primary clearing time
Loss of: East Lima - New Liberty 138 kV ckt |
Breaker Fuifure
slg fault @ East Lima 138 kV
Fault cleared within 138 kV breaker backup clearing (ime
Loss of: East Lima - Rockhill [38 kV ¢kt |

6b2  slg fault @ East Lima 138 kV
Fault cleared within 138 kV hreaker primary clearing time
Loss of; East Lima - New Liberty 138 kV ckt |
Breaker Failure
slg fault @ East Lima 138 kV
Fault cleared within 138 kV breaker backup clearing time
Loss of: East Lima - U1-060 138 kV ckt |

6c slg fault @ 80% of East Lima - New Liberty 138 kV ckt |
New Liberty bealker tripped within 138 kV primary time
East Lima breakers tripped within 138 kV secondary time
Loss of: East Lima - New Liberty [38 kV ckt |

T4 3ph fault @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing time
Loss of; East Lima - UI-060 138 kV ckt |

7b slg fault @ Bast Lima {38 kV
Fault cleared within 138 kV breaker primary clearing time
Loss of. East Lima - U1-060 138 kV ckt |
Breuaker Failure
slg fault @ East Lima 138 kV
Fault cleared within 138 kV breaker backup clearing time
Loss of: None

Tc slg faull @ 80% of East Lima - U1-060 138 kV ckt |
U1-060 beaker tripped within 138 kV primary time
East Lima breukers tripped within 138 kV secondary time
Loss of: East Lima - U1-060 138 kV ckt ]

8a 3ph fault @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing time
Loss of: East Lima - North Woodcock - North Findlay 138 kV ckt |
North Findlay 138/34 kV transformer #1

{9
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Bbl  slg fault @ East Lima 138 kV
Fault cleared within [38 kV breaker primary clearing time
Loss of: North Woodcock - North Findlay 138 kV ¢kt 1
Breaker Failure
slg fault @ Bast Lima 138 kV
Fault cleared within 138 kV breaker backup clearing time
Loss of: East Lime - North Woodcock 138 kV ¢kt 1
North Findlay [38/34 kV transformer #]
Last Lima - Haviland 138 kV ckt 1

8b2  slg fault @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing lime
Loss of: North Woodcock - North Findlay 138 KV ckt 1
Breaker Failure
slg fault @ East Lima 138 kV
Fault cleared within 138 kV breaker backup clearing time
Loss of: East Lime - North Woodcock 138 kV ckt |
North Findlay 138/34 kV transformer #1
East Lima - UL-060 138 kV ckt 1

8¢ slg fault @ 80% of East Lima - North Woodcock - North Findlay 138 kV ckt |
North Findlay 138 kV breaker (ripped within 138 kV primary time.
East Lima breaker tripped within 138 kV secondary time
Loss of: East Lime - North Woodcock - North Findlay 138 kV ckt |
North Findlay 138/34 kV wansformer #1

9a 3ph fault @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing time
Loss of: East Lima - Rockport- Riley - East Leipsic [38 kV ¢kt |

9b slg fault @ East Lima 138 kV
Faull cleared within 138 kV breaker primary clearing time.
Loss of: Riley - East Leipsic 138 kV ckt |
Breaker Failure
slg faull @ East Lima 138 kV
Fault cleared within 138 kV breaker backup clearing time
Loss of: East Lima - Rockport- Riley 138 kV ckt |
East Lima 138/69 kV transformer
East Lima capacitor bank
East Lima - Thayer 138 kV ckt |

9c slg fault @ 80% of Bast Lima - Rockport- Riley - East Leipsic 138 kV ckt |
East Leipsic 138 kV breaker tripped within 138 kV primary time.
Bast Lima breaker tripped within 138 kV secondary time
Loss of: East Lima - Rockport- Riley - East Leipsic 138 kV ckt |

20
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10a  3ph fauli @ East Lima [38 kV
Faull cleared within 138 kV breaker primary clearing time
Loss of: East Lima - Northeast Lima - Woodlawn -West Lima 138 kV ¢kt |

t0b]  slg fault @ East Lima 138 kV
Faull cleared within 138 kV breaker primary clearing time
Loss of: Woodlawn -West Lima 138 kV ¢kt 1
Breaker Failure
slg lault @ East Lima 138 kV
Fault cleared within 138 kV breaker backup clearing time
Loss of: East Lima - Northeast Lima - Woodlawn 138 kV ckt |
East Lima 345/138 kV transformers #2A and 2B

10b2  slg fault @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing time
Loss of: Woodlawn -West Lima 138 kV ckt 1
Breaker Failure
slg fault @ East Lima 138 kV
Fault cleared within 138 kV breaker backup clearing time
Loss of: East Lima - Rockport 138 kV ckt |
East Lima - Thayer 138 kV ckt |
East Lima 138/69 kV transformer

10c  slg fault @ 80% of East Lima - West Lima 138 kV ckt |
Wes( Lima 138 kV breaker tripped within 138 kV primary time.
East Lima breaker tripped within 138 kV secondary time
Loss of: East Lima - Nottheast Lima - Woodlawn -West Lima 138 kV ckt |

Ila  3ph fault @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing time
Loss oft East Lima - Rockhill 138 kV ckt |

Iibl  slg faull @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing time
Loss oft East Lima - Rockhill 138 kV ckt |
Breaker Failure
slg fault @ East Lima 138 kV
Fault cleared within 138 kV breaker backup clearing time.
Loss oft East Lima - New Liberty 138 kV ckt |

11b2  slg fault @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing time
Loss of: East Lima - Rockhill 138 kV ckt |
Breaker Failure
slg faull @ East Lima 138 kV

21
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Fault cleared within 138 kV breaker backup clearing time
Loss of: East Lima - Rockport 138 kV cki |

East Lima - Thayer (38 kV ckt |

East Lima 138/69 kV transformer

[le sl fault @ 80% of East Lima - Rockhill 138 kV ckt |
Rockhill [38 kV breaker tripped within 138 kV primary time.
East Lima breaker tripped within 138 kV secondary time
Loss of: East Lima ~ Rockhill 138 kV ckt 1

120 3ph fault @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing time
Loss of: East Lima - Ford Lima 138 kV ckt |

12bl  slg faull @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing time
Loss of: East Lima - Ford Lima 138 kV ckt |
Breaker Failure
slg faull @ East Lima 138 kV
Fault cleared within 138 kV breaker backup clearing time
Loss of: East Lima 345/138 kV transformer #1

122 slg fault @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing (ime
Loss of: East Lima - Ford Lima 138 kV cki |
Breaker Failure
slg fault @ East Lima 138 kV
Fault cleared within 138 kV breaker backup clearing time
Loss of: East Lima - Rockport 138 kV ckt |
East Lima - Thayer 138 kV ckt 1
East Lima 138/69 kV transformer

12¢ slg faull @ 80% of East Lima - Ford Lima 138 kV ckt |
Ford Lima 138 kV breaker tripped within 138 kV primary time.
Easl Lima breaker tripped within 138 kV secondary time
Loss of: East Lima - Ford Lima 138 kV ckt 1

132 3ph fault @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing time
loss of: East Lima - Sterling 138 kV ckt 1
Thayer 138 kV
Hanthorn {38 kV
Sterling 138/34 kV transformer (parallel to other)

13b  slg fault @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing time

22
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Loss of: East Limut - Sterling 138 kV cki |
Breaker Failwe
slg fault @ East Lima 138 kV
Fault cleared within [38 kV breaker backup clearing time
Loss of: Thayer 138 kV
Hanthorn 138 kV
East Lime capacitor bank
East Lima [38/69 kV transformer
Sterling 138/34 kV transformer (parallel to other)
East Lima - Rockport 138 kV ¢kt |

[3c  slg Fault @ 80% of Eust Lima - Sterling 138 kV ¢kt |
Sterling 138 kV breaker tripped within 138 kV primary time.
East Lima breaker tripped within 138 kV secondary time
Loss of: East Lima - Sterling 138 kV ¢kt |
Thayer 138 kV
Hanthorn 138 kV
Sterling 138/34 kV transformer (parallel to other)

ld4a  3ph fault @ East Lima 138 kV
Fault cleared within 138 kV breaker primary clearing lime
Loss of: East Lima 345/138 kV transformers 2A and 2B

14b1  slg fault @ East Lima 138 kV
Fault cleared within 345 kV breaker primary clearing time
Loss of: East Lima 345/138 kV wransformers 2A and 2B
Breaker Failure
slg fault @ East Lima 138 kV
Fault cleared within 138 kV breaker backup clearing time
Loss of: East Lima - Northwest Lima 138 kV ¢kt |

14b2  slg fault @ East Lima 138 kV
Fault cleared within 345 kV breaker primary clearing time
Loss of: East Lima 345/138 kV transformers 2A and 2B
Breaker Failure
slg fault @ East Lima 138 kV
Fault cleared within [38 kV breaker backup clearing time
Loss ol: East Lima - U1-060 138 kV ckt |

A.4.1) Maintenance outage faults
No faults with outages due to maintenance were studied.

A.5) Reinforcements
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The following reinforcements were considered in the study:

U4-003, V1-010
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APPENDIX B
Project Data

B.1.1) Wind farm and wind turbine data

Queune Letter/Position/Unit 1D:

Wind farm data

VI1-011/Wind Farm

Primary Fuel Type: Wind
Maximum Net MW Output: 100
Maximum Gross MW Output: 00
Station Service Load in MW/MVAR: N/A
Number of Turbines: 67
Wind turhine data

MW Size: L5
MVA Base: 1.67
Nominal Pawer Factor: N/A
Terminal Voltage (V) 0.575
Type of Turbine: GE |.5MW
Contro! Mode: Voltage
Additional Capacitor: N/A

B.1.2) Generator dala

Loadllow infarmation

Re 0.00000

Xg 0.80000

Generator Resistance in
Loadflow (pu)
Generator Reactance in
Loadflow (pu)

Dynamic data

¢+ Due to confidentiality agreement, dynamic data has not been included.

© PIM Interconnection 2012, All rights resesved
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B.1.3) Unit GSU data

Generator Step-up Transformer MV A Base: 1.75
Generator Step-up Transformer Impedance (R+jX, or %, on transformer MVA Base): ___ 5.75%
Generator Step-up Transformer Reactance-to-Resistance Ratio (X/R): 7.5
Generator Step-up Transformer Ruting (MVA): 1.75
Generalor Step-up Transformer Low-side Voltage (kV): 0.575
Generator Step-up Transformer High-side Voltage (kV): 34.5
Generator Step-up Transformer Off-nominal Turns Ratio: N/A
Gencrator Step-up Transformer Number of Taps and Step Size: 5 taps of 2V2%
Transformer Low-side Voltage Winding Connection: N/A
Transformer High-side Voltage Winding Connection: N/A
Trausformer Tertiary-side Voltage Winding Connection: N/A
B.1.4) Main transformer data
Transformer MVA Base: 105
Transformer Impedance (R+jX, or Z in %): 8.0%
Transformer Reactance-to-Resistance Ratio (X/R): 40
Transformer Rating (MVA): 105/140/175
Transformer Low-side Voltage (kV): 34.5
Transformer High-side Voltage (kV): 138
Transformer Tertiary Vollage (kV): N/A
Transformer Off-nominal Turns Ratio: N/A
Transformer Number of Taps and Step Size: 2, %2.5%
Transformer Low-side Voltage Winding Connection: Delta
Transformer High-side Voltage Winding Connection: Wye gnd
Transformer Tertiary-side Voltage Winding Connection: N/A
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B.1.1) Wind farm and wind turbine data

Queue Letter/Position/Unit [D:

Wind lfayrm data

V1-012/Wind Farm

Primary Fuel Type: Wind
Maximum Net MW Output: 150
Maximum Gross MW OQuiput; 150
Station Service Load in MW/MVAR: N/A
Number of Turbines; 100
Wind turbine data

MW Size: L.5
MVA Base: [.67
Nominal Power Factor: N/A
Terminal Voltage (kV): 0.575
Type of Turbine: GE 1.5SMW
Control Mode: Vollage
Additional Capacitor: N/A

B.1.2) Generator data

Loadflow information

Rg 0.00000

Xg 0.80000

Generator Resistance in
Loadflow (pu)
Generator Reactance in
Loadllow (pu)

Dynamic data

e Due to conlidentialily agreenent, dynamic data has not been included.

@ PIM Interconnection 2012, All rights reserved
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B.1.3) Unit GSU data

Generator Step-up Transformer MVA Buase: 1.75
Generator Step-up Transformer Impedance (R+jX, or %, on transformer MVA Base): _ 5.75%
Generator Step-up Transformer Reactance-to-Resistance Ratio (X/R): 1.5
Generator Step-up Transformer Rating (MVA); 175
Generator Step-up Transformer Low-side Vollage (kV): 0.575
Generator Step-up Transformer High-side Voltage (kV): 345
Generator Step-up Transformer Off-nominal Turns Ratio: N/A
Generator Step-up Transformer Number of Taps and Step Size: 5 taps of 2%2%
Transtormer Low-side Voltage Winding Connection: N/A
Transformer High-side Voltage Winding Connection; N/A
Transtformer Tertiary-side Voltage Winding Connection: N/A
B.1.4) Main transformer data
Transformer MVA Base: 105
Transformer Impedance (R+jX, or Z in %): 8.0%
Transformer Reactance-to-Resistance Ratio (X/R): 40
Transformer Rating (MVA): 105/140/175
Transformer Low-side Voltage (kV); 345
Transformer High-side Vollage (kV): 138
Transformer Tertiary Voltage (kV): N/A
Transformer Off-nominal Turos Ratio: N/A
Transformer Number of Taps and Step Size: 2,%2.5%
Transtormer Low-side Voltage Winding Connection: Delta
Transformer High-side Voltage Winding Connection: Wye gnd
Transformer Tertiary-side Voltage Winding Connection: N/A
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This foregoing document was electronically filed with the Public Utilities

Commission of Ohio Docketing Information System on

8/8/2013 2:04:36 PM

Case No(s). 13-0197-EL-BGN

Summary: Amended Application Appendices G (Feasibility Study) & H (System Impact Study)
electronically filed by Teresa Orahood on behalf of Sally Bloomfield for Northwest Ohio Wind
Energy, LLC



