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EXECUTIVE SUMMARY 

The GEN-2016-020 Interconnection Customer has requested a Limited Operation System Impact 
Study (LOIS) under the Southwest Power Pool Open Access Transmission Tariff (OATT). GEN-2016-
020 has requested 148.4 MW of wind generation be interconnected with Energy Resource 
Interconnection Service (ERIS) into the transmission system of Western Farmers Electric 
Cooperative (WEFC) in Woodward County, Oklahoma. Interconnection Customer has requested this 
LOIS to determine the amount of interconnection service that is available under Limited Operation 
under system conditions with a temporary interconnection configuration with the Mooreland to Ft 
Supply and Mooreland to Noel 138kV circuits sharing a breaker terminal at Mooreland 138kV 
substation. 

This LOIS addresses the effects of interconnecting the generator to the rest of the transmission 
system for the system topology and conditions as expected on December 15, 2020. GEN-2016-020 is 
requesting the interconnection of forty (40) GE 116 2.3 MW and twenty (20) GE 127 2.82 MW wind 
turbines and associated facilities interconnecting at Mooreland 138kV substation. For this LOIS, 
power flow and stability analyses were conducted.  

Power flow and stability analysis from this LOIS has determined that GEN-2016-020 can interconnect 
148.4 MW of wind generation with Energy Resource Interconnection Service (ERIS) on December 15, 
2020 under Limited Operation. 

It should be noted that while this LOIS analyzed many of the most probable contingencies, it is not an 
all-inclusive list that can account for every operational situation. Additionally, the generator may not 
be able to inject any power onto the Transmission System due to constraints that fall below the 
threshold of mitigation for a Generator Interconnection request. Because of this, it is likely that the 
Customers may be required to reduce their generation output to 0 MW under certain system 
conditions to allow system operators to maintain the reliability of the transmission network. 

In accordance with FERC Order 827 GEN-2016-020 will be required to provide dynamic reactive 
power within the power factor range of 0.95 leading (absorbing Vars from the network) to 0.95 
lagging (providing Vars to the network) at continuous rated power output at the high side of the 
generator substation. Additionally, the project wind farm was found to stay connected during the 
contingencies that were studied and, therefore, will meet the Low Voltage Ride Through (LVRT) 
requirements of FERC Order #661A.  

Nothing in this study should be construed as a guarantee of transmission service or delivery rights. 
If the customer wishes to obtain deliverability to final customers, a separate request for transmission 
service must be requested on Southwest Power Pool’s OASIS by the customer. 
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PURPOSE 

The GEN-2016-020 Interconnection Customer has requested a Limited Operation System Impact 
Study (LOIS) under the Southwest Power Pool Open Access Transmission Tariff (OATT). GEN-2016-
020 has requested 148.4 MW of wind generation be interconnected with Energy Resource 
Interconnection Service (ERIS) into the transmission system of Western Farmers Electric 
Cooperative (WEFC) in Woodward County, Oklahoma. Interconnection Customer has requested this 
LOIS to determine the amount of interconnection service that is available under Limited Operation 
under system conditions with a temporary interconnection configuration with the Mooreland to Ft 
Supply and Mooreland to Noel 138kV circuits sharing a breaker terminal at Mooreland 138kV 
substation. 

The purpose of this study is to evaluate the impacts of interconnecting GEN-2016-020 request with 
a total of 148.4 MW comprised of forty (40) GE 116 2.3 MW and twenty (20) GE 127 2.82 MW wind 
turbines and associated facilities interconnecting at Mooreland 138kV substation. The 
Interconnection Customer has requested this amount to be studied with Energy Resource 
Interconnection Service (ERIS) to commence on or around December 15, 2020. 

Power flow and transient stability analyses were conducted for this LOIS in accordance with GIA 
Article 5.9: Limited Operation. 

The LOIS considers the Base Case as well as all Generating Facilities (and with respect to (c) below, 
any identified Network Upgrades associated with such higher queued interconnection) that, on the 
date the LOIS is commenced: 

a) are directly interconnected to the Transmission System; 
b) are interconnected to Affected Systems and may have an impact on the Interconnection 

Request; 
c) have a pending higher queued Interconnection Request to interconnect to the 

Transmission System listed in Table 1; or 
d) have no Queue Position but have executed an LGIA or requested that an unexecuted LGIA 

be filed with FERC. 
Any changes to these assumptions, for example, one or more of the previously queued requests not 
included within this study executing an interconnection agreement and commencing commercial 
operation, may require a re-study of this LOIS at the expense of the Customer. 

Nothing within this System Impact Study constitutes a request for transmission service or confers 
upon the Interconnection Customer any right to receive transmission service rights. Should the 
Customer require transmission service, those rights should be requested through SPP’s Open Access 
Same-Time Information System (OASIS). 

This LOIS study included prior queued generation interconnection requests. Those listed within 
Table 1 are the generation interconnection requests that are assumed to have rights to either full or 
partial interconnection service prior to the requested December 15, 2020 in-service for this LOIS. 
Also listed in Table 1 are both the amount of MWs of interconnection service expected at the effective 
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time of this study and the total MWs requested of interconnection service, the fuel type, the point of 
interconnection (POI), and the current status of each particular prior queued request. 

Table 1: Group 1 Generation Requests Included within LOIS 

Gen Number Fuel 
Type 

MW 
Amount 

Total 
MW POI Status 

GEN-2001-014 Wind 94.5 94.5 Ft Supply 138kV COMMERCIAL OPERATION 
GEN-2001-037 Wind 102 102 FPL Moreland Tap 138kV COMMERCIAL OPERATION 
GEN-2005-008 Wind 120 120 Woodward 138kV COMMERCIAL OPERATION 

GEN-2006-024S Wind 18.9 18.9 Buffalo Bear Tap 69kV COMMERCIAL OPERATION 
GEN-2006-046 Wind 130 130 Dewey 138kV COMMERCIAL OPERATION 
GEN-2007-021 Wind 200 200 Tatonga 345kV COMMERCIAL OPERATION 
GEN-2007-043 Wind 200 200 Minco 345kV COMMERCIAL OPERATION 
GEN-2007-044 Wind 300 300 Tatonga 345kV COMMERCIAL OPERATION 
GEN-2007-050 Wind 151.8 151.8 Woodward EHV 138kV COMMERCIAL OPERATION 
GEN-2007-062 Wind 425 425 Woodward EHV 345kV COMMERCIAL OPERATION 
GEN-2008-003 Wind 101.2 101.2 Woodward EHV 138kV COMMERCIAL OPERATION 
GEN-2008-044 Wind 197.8 197.8 Tatonga 345kV COMMERCIAL OPERATION 
GEN-2010-011 Wind 29.7 29.7 Tatonga 345kV COMMERCIAL OPERATION 
GEN-2010-040 Wind 300 300 Cimarron 345kV COMMERCIAL OPERATION 
GEN-2011-010 Wind 100.8 100.8 Minco 345kV COMMERCIAL OPERATION 
GEN-2011-019 Wind 175 175 Woodward 345kV ON SCHEDULE 
GEN-2011-020 Wind 165 165 Woodward 345kV ON SCHEDULE 
GEN-2011-054 Wind 300 300 Cimarron 345kV COMMERCIAL OPERATION 
GEN-2014-002 Wind 10.53 10.53 Tatonga 345kV  COMMERCIAL OPERATION 
GEN-2014-005 Wind 5.67 5.67 Minco 345kV  COMMERCIAL OPERATION 
GEN-2014-020 Wind 100 100 Tuttle 138kV COMMERCIAL OPERATION 
GEN-2014-056 Wind 250 250 Minco 345kV COMMERCIAL OPERATION 
GEN-2015-029 Wind 161 161 Tatonga 345kV ON SCHEDULE 
GEN-2015-048 Wind 200 200 Cleo Corner 138kV ON SCHEDULE 
GEN-2015-057 Wind 100 100 Minco 345kV COMMERCIAL OPERATION 
GEN-2015-093 Wind 250 250 Gracemont 345kV ON SUSPENSION 
GEN-2015-095 Wind 176 176 DeGrasse 138kV ON SCHEDULE 

GEN-2016-003 Wind 248.4 248.4 Tap Badger - Woodward 
345kV ON SCHEDULE 

GEN-2016-020 WIND 148.4 148.4 Mooreland 138kV ON SCHEDULE 
GEN-2016-045 Wind 499.1 499.1 Mathewson 345kV ON SCHEDULE 
GEN-2016-047 CT 469 469 Mustang 69kV COMMERCIAL OPERATION 
GEN-2016-057 Wind 499.1 499.1 Mathewson 345kV ON SCHEDULE 
GEN-2016-118 Wind 288 288 Dover Switchyard 138kV IA PENDING 
GEN-2016-131 Wind 2.5 2.5 Minco Substation 345kV ON SCHEDULE 

 

As Transmission Owner’s Interconnection Facilities or Network Upgrades were not reasonably 
expected to be completed prior to the Commercial Operation Date of the GEN-2016-020 Generating 
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Facility, December 15, 2020, Interconnection Customer has requested this LOIS to determine the 
amount of interconnection service that is available under Limited Operation.   

To accommodate the requested Commercial Operation Date, Transmission Owner and 
Interconnection Customer negotiated a temporary interconnection configuration with GEN-2016-
020 utilizing an existing breaker terminal and both the Mooreland to Ft Supply and Mooreland to 
Noel 138kV circuits sharing a breaker terminal at Mooreland 138kV substation.  These terminals 
are illustrated in Figure 1.  

 

Figure 1: Existing WFEC Mooreland Switch Station  

This temporary configuration is anticipated to transition to a permanent configuration scheduled 
for completion around July 2022 dependent on the ability to take outages of the Mooreland 138 kV 
facilities. These terminals are illustrated in Figure 2. 

Rearrange Mooreland 138kV interconnection of both circuits to 
one terminal, GEN-2016-020 interconnected at other terminal 
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Figure 2: Proposed WFEC Mooreland Switch Station 

Table 2 below lists the required Transmission Owner’s Interconnection Facilities or Network 
Upgrades for which GEN-2016-020 requires to be in-service prior to full Commercial Operation.  
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Table 2: Upgrade Projects not included but Required for Full Interconnection Service 
 
Upgrade Project Type Description Status 

New Mooreland 
Interconnection 

Substation: 
Permanent 

Configuration for 
GEN-2016-020 

Transmission Owner’s 
Interconnection Facilities 
and Network Upgrades 

constructed by 
Transmission Owner 

138 kV line terminal, line switches, 
dead end structures, line relaying, 

communications, revenue 
metering, line arrestors, and all 

associated equipment and facilities 
necessary to accept transmission 

line from Interconnection 
Customer’s Generating Facility. 

Breaker and a half terminal with 
two (2) 138 kV 2000 continuous 

ampacity breakers, control panels, 
line relaying, disconnect switches, 

structures, foundations, 
conductors, insulators, and all 

other associated work and 
materials. 

Scheduled 
for 

4/16/2021 
completion 

Completion of 
Transmission 
Owner’s New 

Mooreland 
Interconnection 

Substation 

Network Upgrades 
constructed by 

Transmission Owner 

Finish all work needed to complete 
the New Mooreland 

Interconnection Substation.  

Scheduled 
for 

7/1/2022 
completion  

Oklahoma Gas 
and Electric 

Company (OKGE) 
Interconnection 

Substation 

Network Upgrades 
constructed by other 
transmission owning 

entity 

Update relay settings and records TBD 

 

The higher or equally queued projects that were not included in this study are listed in Table 3. While 
this list is not all-inclusive, it is a list of the most probable and affecting prior-queued requests that 
were not included within this LOIS, either because no request for an LOIS has been made or the 
request is on suspension, etc. 

Table 3: Higher or Equally Queued GI Requests not included within LOIS 

Project MW 
Total 
MW 

Fuel 
Source 

POI Status 

No equally or higher queued projects were excluded from this study. 
 

Nothing in this System Impact Study constitutes a request for transmission service or grants the 
Interconnection Customer any rights to transmission service. 



Southwest Power Pool, Inc. Facilities 

 
GEN-2016-020 Limited Operation Interconnection System Impact Study 10 

FACILITIES 

GENERATING FACILITY 
The Interconnection Customer’s request to interconnect a generating facility with a capacity of 148.4 
MW comprised of forty (40) GE 116 2.3 MW and twenty (20) GE 127 2.82 MW wind turbines and 
associated facilities interconnecting at Mooreland 138kV substation. 

INTERCONNECTION FACILITIES 
Figure 1 depicts the one-line diagram of the local transmission system including the POI as well as 
the power flow model representing the request. 

 

Figure 1: Proposed POI Configuration and Request Power Flow Model 

 

BASE CASE NETWORK UPGRADES 
The Network Upgrades included within the cases used for this LOIS are those facilities that are a 
part of the SPP Transmission Expansion Plan or the Balanced Portfolio projects that have in-service 
dates prior to December 15, 2020. These facilities have an approved Notification to Construct 
(NTC), or are in construction stages and expected to be in-service at the effective time of this study. 
No other upgrades were included for this LOIS. If for some reason, construction on these projects is 
delayed or discontinued, a restudy may be needed to determine the interconnection service 
availability of the Customer. 

Table 4 below lists transmission facilities updates considered for inclusion in the study cases.  The 
listed in-service facilities were included in the study cases and facilities with a future in-service 
date were excluded.  
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Table 4: Upgrade Project Updates Considered in Study Cases 
 
Upgrade Project Type Description Status 

DeGrasse 345 kV 
Substation Regional Reliability 

Tap the double-circuit 345 kV line 
from Woodward to Thistle to 

construct and interconnect the 
new DeGrasse substation.  Install 

any 345 kV substation facilities 
needed for the new 345/138 kV 

transformer. In-Service 
DeGrasse 

345/138 kV 
Transformer Regional Reliability 

Install new 345/138 kV 
transformer at the new DeGrasse 

substation. In-Service 
DeGrasse - Knob 
Hill 138 kV New 

Line Regional Reliability 

Construct new 138 kV line from the 
new DeGrasse substation to Knob 

Hill. In-Service 

DeGrasse 138 kV 
Substation (OGE) 

 
Regional Reliability 

Tap the existing 138 kV line from 
Mooreland to Rose Valley and 

terminate both end points into the 
new DeGrasse substation.  OGE 
and Western Farmers Electric 

Cooperative shall decide who shall 
build how much of these Network 
Upgrades and shall provide such 
information, along with specific 

cost estimates for each DTO's 
portion of the Network Upgrades, 
to SPP in its response to this NTC. In-Service 

DeGrasse 138 kV  
Substation 

(WFEC) 

Regional Reliability 
 

Tap the existing 138 kV line from 
Mooreland to Rose Valley and 

terminate both end points into the 
new DeGrasse substation.  WFEC 
and Oklahoma Gas and Electric 
Company shall decide who shall 

build how much of these Network 
Upgrades and shall provide such 
information, along with specific 

cost estimates for each DTO's 
portion of the Network Upgrades, 
to SPP in its response to this NTC. 

Scheduled 
for 

12/1/2024 
completion 
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POWER FLOW ANALYSIS 

Power flow analysis from this LOIS evaluated whether GEN-2016-020 can interconnect 148.4 MW of 
wind generation with Energy Resource Interconnection Service (ERIS) on December 15, 2020.   

The power flow analysis observed thermal constraints with the base study system conditions 
following specific contingencies.  These constraints were found to be mitigated with a system 
adjustment of the Woodward Phase Shifting Transformer phase angle set point from 5 degrees to 0 
degrees.  This system adjustment was applied to the base study models as an alternate base study 
system condition. This alternate base study system condition did not result in any observed 
constraints and the adjustment is an acceptable mitigation. 

Power flow analysis has determined that GEN-2016-020 can interconnect 148.4 MW of wind 
generation with Energy Resource Interconnection Service (ERIS) on December 15, 2020 under 
Limited Operation.   

The full power flow report can be found as an attachment to this document. 
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STABILITY ANALYSIS 

Transient stability analysis is used to determine if the transmission system can maintain angular 
stability and ensure bus voltages stay within planning criteria bandwidth during and after a 
disturbance while considering the addition of a generator interconnection request. 

MODEL PREPARATION 
Transient stability analysis was performed using modified versions of the 2016 series of Model 
Development Working Group (MDWG) dynamic study models including the 2017 winter, 2018 and 
2026 summer peak dynamic cases. The cases were adapted to resemble the power flow study cases 
with regards to prior queued generation requests and topology. Finally, the prior queued and study 
generation was dispatched into the SPP footprint. Initial simulations are then carried out for a no-
disturbance run of twenty (20) seconds to verify the numerical stability of the model. 

DISTURBANCES 
Twenty (20) contingencies were identified for use in this study.  These faults are listed within Table 
5. These contingencies included three-phase faults and single-phase line faults at locations defined 
by SPP.  Single-phase line faults were simulated by applying fault impedance to the positive sequence 
network at the fault location to represent the effect of the negative and zero sequence networks on 
the positive sequence network.  The fault impedance was computed to give a positive sequence 
voltage at the specified fault location of approximately 60% of pre-fault voltage.  This method is in 
agreement with SPP current practice. 
 
With exception to transformers, the typical sequence of events for a three-phase and single-phase 
fault is as follows: 

1. apply fault at particular location 
2. continue fault for seven (7) cycles, clear the fault by tripping the faulted facility 
3. after an additional twenty (20) cycles, re-close the previous facility back into the fault 
4. continue fault for seven (7) additional cycles 
5. trip the faulted facility and remove the fault 

 
Transformer faults are typically only performed for three-phase faults, unless otherwise noted. 
Additionally the sequence of events for a transformer is to 1) apply a three-phase fault for sixteen 
(16) cycles and 2) clear the fault by tripping the affected transformer facility. Unless otherwise noted 
there will be no re-closing into a transformer fault. 
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Table 5: Contingencies Evaluated for Limited Operation Service 

Cont. 
No. 

Contingency 
Name 

Description 

1 

FAULT__--1-P1_2-
Mooreland138kV 

3 phase fault near MOORLND4 138 kV cleared by opening the FT.SUPPLY to 
MOORLND4 138 kV line and MOORLND4 to Noel 138 kV line. 
a. Apply fault at the MOORLND4 138 kV bus. 
b. Clear fault after 7 cycles and trip the faulted line. 
c. Wait 20 cycles, and then re-close the line in (b) back into the fault. 
d. Leave fault on for 7 cycles, then trip the line in (b) and remove the fault. 

2 

FAULT__--2-P1_2-
Mooreland138kV 

3 phase fault near MOORLND4 138 kV cleared by opening the MOORLND4 
to OKEENE 138 kV line. 
a. Apply fault at the MOORLND4 138 kV bus. 
b. Clear fault after 7 cycles and trip the faulted line. 
c. Wait 20 cycles, and then re-close the line in (b) back into the fault. 
d. Leave fault on for 7 cycles, then trip the line in (b) and remove the fault. 

3 

FAULT__--3-P1_2-
Mooreland138kV 

3 phase fault near MOORLND4 138 kV cleared by opening the MOORLND4 
to MOREWOOD 138 kV line. 
a. Apply fault at the MOORLND4 138 kV bus. 
b. Clear fault after 7 cycles and trip the faulted line. 
c. Wait 20 cycles, and then re-close the line in (b) back into the fault. 
d. Leave fault on for 7 cycles, then trip the line in (b) and remove the fault. 

4 

FAULT__--4-P1_2-
Mooreland138kV 

3 phase fault near MOORLND4 138 kV cleared by opening the MOORLND4 
to Cleo Corner 138 kV line. 
a. Apply fault at the MOORLND4 138 kV bus. 
b. Clear fault after 7 cycles and trip the faulted line. 
c. Wait 20 cycles, and then re-close the line in (b) back into the fault. 
d. Leave fault on for 7 cycles, then trip the line in (b) and remove the fault. 

5 

FAULT__--5-P1_2-
Windfarm138kV 

3 phase fault near WINDFRM4 138 kV cleared by opening the WINDFRM4 
to WOODWRD 138 kV line. 
a. Apply fault at the WINDFRM4 138 kV bus. 
b. Clear fault after 7 cycles and trip the faulted line. 
c. Wait 20 cycles, and then re-close the line in (b) back into the fault. 
d. Leave fault on for 7 cycles, then trip the line in (b) and remove the fault. 

6 

FAULT__--6-P1_2-
Mooreland138kV 

3 phase fault near MOORLND4 138 kV cleared by opening the MOORLND4 
to TALOGA 138 kV line. 
a. Apply fault at the MOORLND4 138 kV bus. 
b. Clear fault after 7 cycles and trip the faulted line. 
c. Wait 20 cycles, and then re-close the line in (b) back into the fault. 
d. Leave fault on for 7 cycles, then trip the line in (b) and remove the fault. 

7 

FAULT__--7-P1_3-
Mooreland138kV 3 phase fault on MOORELAND to MOORELAND2 138/69/17kV Transformer 

1, near MOORELND 138kV. 
a. Apply fault at the MOORELND 138kV bus. 
b. Clear fault after 7 cycles and trip the faulted transformer. 
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Cont. 
No. 

Contingency 
Name 

Description 

8 

FAULT__--8-P1_3-
DeGrasse138kV 3 phase fault on DEGRASSE7 to DEGRASSE4 345/138/17kV Transformer 1, 

near DEGRASSE4 138 kV. 
a. Apply fault at the DEGRASSE7 138kV bus. 
b. Clear fault after 7 cycles and trip the faulted transformer. 

9 

FAULT__--9-
P6_1_1-
Buffalo345kV 

Prior Outage of BUFFALO to WICHITA 345kV Ckt 1 
3 phase fault, near BUFFALO cleared by opening the BUFFALO to WICHITA 
345kV Ckt 2  
a. Apply fault at the BUFFALO 345 kV bus. 
b. Clear fault after 7 cycles and trip the faulted line. 
c. Wait 20 cycles, and then re-close the line in (b) back into the fault. 
d. Leave fault on for 7 cycles, then trip the line in (b) and remove the fault. 

10 

FAULT__--10-
P6_1_1-
Mooreland138kV 

Prior Outage of MOORELAND to TALOGA 138kV circuit 
3 phase fault, near MOORELAND cleared by opening the MOORLND4 to FT 
SUPPLY 138 kV line and MOORLND4 to NOEL 138 kV line 
a. Apply fault at the MOORLND4 138 kV bus. 
b. Clear fault after 7 cycles and trip the faulted line. 
c. Wait 20 cycles, and then re-close the line in (b) back into the fault. 
d. Leave fault on for 7 cycles, then trip the line in (b) and remove the fault. 

11 

FAULT__--11-
P6_1_1-
Mooreland138kV 

Prior Outage of MOORELAND to PIC 138kV circuit 
3 phase fault, near MOORELAND cleared by opening the MOORLND4 to FT 
SUPPLY 138 kV line and MOORLND4 to NOEL 138 kV line 
a. Apply fault at the MOORLND4 138 kV bus. 
b. Clear fault after 7 cycles and trip the faulted line. 
c. Wait 20 cycles, and then re-close the line in (b) back into the fault. 
d. Leave fault on for 7 cycles, then trip the line in (b) and remove the fault. 

12 

FAULT__--12-
P6_1_1-
Mooreland138kV 

Prior Outage of MOORELAND to BEARCAT 138kV circuit 
3 phase fault near MOORELAND cleared by opening the MOORLND4 to FT 
SUPPLY 138 kV line and MOORLND4 to NOEL 138 kV line 
a. Apply fault at the MOORLND4 138 kV bus. 
b. Clear fault after 7 cycles and trip the faulted line. 
c. Wait 20 cycles, and then re-close the line in (b) back into the fault. 
d. Leave fault on for 7 cycles, then trip the line in (b) and remove the fault. 

13 

FAULT__--13-
P6_1_1-
Mooreland138kV 

Prior Outage of MOORELAND to GLASSMTN 138kV circuit 
3 phase fault, near MOORELAND cleared by opening the MOORLND4 to FT 
SUPPLY 138 kV line and MOORLND4 to NOEL 138 kV line 
a. Apply fault at the MOORLND4 138 kV bus. 
b. Clear fault after 7 cycles and trip the faulted line. 
c. Wait 20 cycles, and then re-close the line in (b) back into the fault. 
d. Leave fault on for 7 cycles, then trip the line in (b) and remove the fault. 

14 

FAULT__--14-
P6_1_1-
Mooreland138kV 

Prior Outage of WINDFRM to WOODWARD 138kV circuit 
3 phase fault, near MOORELAND cleared by opening the MOORLND4 to FT 
SUPPLY 138 kV line and MOORLND4 to NOEL 138 kV line 
a. Apply fault at the MOORLND4 138 kV bus. 
b. Clear fault after 7 cycles and trip the faulted line. 
c. Wait 20 cycles, and then re-close the line in (b) back into the fault. 
d. Leave fault on for 7 cycles, then trip the line in (b) and remove the fault. 
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Cont. 
No. 

Contingency 
Name 

Description 

15 

FAULT__--15-P4_2-
Mooreland138kV 

Single line to ground fault with stuck breaker near MOORLND4 138 kV 
cleared by opening: 
Mooreland unit 3,  
Mooreland unit 2,  
Mooreland to Taloga 138kV line,  
Mooreland to Okeene 138kV line, 
Mooreland to Moorewood 138kV line. 
a. Apply fault at the MOORLND4 138 kV bus. 
b. Clear fault after 16 cycles and trip the faulted line. 

16 

FAULT__--16-P4_3-
Mooreland138kV 

Single line to ground fault with stuck breaker near MOORLND4 138 kV 
cleared by opening: 
Mooreland unit 1, 
Mooreland to Cleo Corner 138kV line, 
Mooreland 138/69 kV transformer, 
Mooreland to WINDFRM4 138kV line 
Mooreland to Noel 138kV line, 
Mooreland to Ft. Supply 138kV line, 
Mooreland to GEN-2016-020 line 
a. Apply fault at the MOORLND4 138 kV bus. 
b. Clear fault after 16 cycles and trip the faulted line. 

17 

FAULT__--17-P4_2-
DeGrasse 

Single line to ground fault with stuck breaker near DEGRASSE 345 kV 
cleared by opening the DEGRASSE to THISTLE CKT 1 & 2 345kV lines. 
a. Apply fault at the DEGRASSE 138 kV bus. 
b. Clear fault after 16 cycles and trip the faulted line. 

18 

FAULT__--18-P4_2-
DeGrasse Single line to ground fault with stuck breaker near DEGRASSE 345 kV 

cleared by opening the DEGRASSE to WOODWARD CKT 1 & 2 345kV lines. 
a. Apply fault at the DEGRASSE 138 kV bus. 
b. Clear fault after 16 cycles and trip the faulted line. 

19 

FAULT__--19-P4_3-
DeGrasse 

Single line to ground fault with stuck breaker near DEGRASSE7 cleared by 
opening the DEGRASSE7 to DEGRASSE4 345/138/17kV Transformer and 
DeGrasse to Thistle CKT 2 345 kV line. 
a. Apply fault at the DEGRASSE7 138kV bus. 
b. Clear fault after 16 cycles and trip the faulted transformer. 

20 

FAULT__--20-P4_3-
DeGrasse 

Single line to ground fault with stuck breaker near DEGRASSE7 cleared by 
opening the DEGRASSE7 to DEGRASSE4 345/138/17kV Transformer and 
DeGrasse to WOODWARD CKT1 345 kV line. 
a. Apply fault at the DEGRASSE7 138kV bus. 
b. Clear fault after 16 cycles and trip the faulted transformer. 

RESULTS 
Results of the stability analysis are summarized in Table 6. These results are valid for GEN-2016-
020 interconnecting with a generation amount up to 148.4 MW.  
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Table 6: Fault Analysis Results 

Contingency Number and Name 2017WP 2018SP 2026SP 
1 FAULT__--1-P1_2-Mooreland138kV Stable Stable Stable 
2 FAULT__--2-P1_2-Mooreland138kV Stable Stable Stable 
3 FAULT__--3-P1_2-Mooreland138kV Stable Stable Stable 
4 FAULT__--4-P1_2-Mooreland138kV Stable Stable Stable 
5 FAULT__--5-P1_2-Windfarm138kV Stable Stable Stable 
6 FAULT__--6-P1_2-Mooreland138kV Stable Stable Stable 
7 FAULT__--7-P1_3-Mooreland138kV Stable Stable Stable 
8 FAULT__--8-P1_3-DeGrasse138kV Stable Stable Stable 
9 FAULT__--9-P6_1_1-Buffalo345kV Stable Stable Stable 

10 FAULT__--10-P6_1_1-Mooreland138kV Stable Stable Stable 
11 FAULT__--11-P6_1_1-Mooreland138kV Stable Stable Stable 
12 FAULT__--12-P6_1_1-Mooreland138kV Stable Stable Stable 
13 FAULT__--13-P6_1_1-Mooreland138kV Stable Stable Stable 
14 FAULT__--14-P6_1_1-Mooreland138kV Stable Stable Stable 
15 FAULT__--15-P4_2-Mooreland138kV Stable Stable Stable 
16 FAULT__--16-P4_3-Mooreland138kV Stable Stable Stable 
17 FAULT__--17-P4_2-DeGrasse Stable Stable Stable 
18 FAULT__--18-P4_2-DeGrasse Stable Stable Stable 
19 FAULT__--19-P4_3-DeGrasse Stable Stable Stable 
20 FAULT__--20-P4_3-DeGrasse Stable Stable Stable 

 

FERC LVRT COMPLIANCE 
FERC Order #661A places specific requirements on wind farms through its Low Voltage Ride 
Through (LVRT) provisions.  For Interconnection Agreements signed after December 31, 2006, wind 
farms shall stay on line for faults at the POI that draw the voltage down at the POI to 0.0 pu. 

Fault contingencies were developed to verify that wind farms remain on line when the POI voltage is 
drawn down to 0.0 pu. These contingencies are shown in Table 7. 

Table 7: LVRT Fault Events 

Contingency Number and Name Description 

1 FAULT__--1-P1_2-Mooreland138kV 
3 phase fault near MOORLND4 138 kV cleared by 

opening the FT.SUPPLY to MOORLND4 138 kV line 
and MOORLND4 to Noel 138 kV line. 

2 FAULT__--2-P1_2-Mooreland138kV 3 phase fault near MOORLND4 138 kV cleared by 
opening the MOORLND4 to OKEENE 138 kV line. 

3 FAULT__--3-P1_2-Mooreland138kV 
3 phase fault near MOORLND4 138 kV cleared by 

opening the MOORLND4 to MOREWOOD 138 kV 
line. 



Southwest Power Pool, Inc. Stability Analysis 

 
GEN-2016-020 Limited Operation Interconnection System Impact Study 18 

Contingency Number and Name Description 

4 FAULT__--4-P1_2-Mooreland138kV 3 phase fault near MOORLND4 138 kV cleared by 
opening the MOORLND4 to Cleo Corner 138 kV line. 

5 FAULT__--5-P1_2-Windfarm138kV 3 phase fault near WINDFRM4 138 kV cleared by 
opening the WINDFRM4 to WOODWRD 138 kV line. 

6 FAULT__--6-P1_2-Mooreland138kV 3 phase fault near MOORLND4 138 kV cleared by 
opening the MOORLND4 to TALOGA 138 kV line. 

7 FAULT__--7-P1_3-Mooreland138kV 
3 phase fault on MOORELAND to MOORELAND2 

138/69/17kV Transformer 1, near MOORELND 
138kV. 

 

The required prior queued project wind farms remained online for the fault contingencies 
described in this section as well as the fault contingencies described in the Disturbances section of 
this report.  GEN-2016-020 is found to be in compliance with FERC Order #661A.
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POWER FACTOR ANALYSIS 

Analysis was not conducted.  In accordance with FERC Order 827 GEN-2016-020 will be required to 
provide dynamic reactive power within the power factor range of 0.95 leading (absorbing Vars from 
the network) to 0.95 lagging (providing Vars to the network) at continuous rated power output at 
the high side of the generator substation. 



Southwest Power Pool, Inc. Short Circuit Analysis 

 
GEN-2016-020 Limited Operation Interconnection System Impact Study 20 

SHORT CIRCUIT ANALYSIS 

The short circuit analysis was not performed again for this restudy. Prior analysis results remain 
the same.  
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CONCLUSION 

The GEN-2016-020 Interconnection Customer has requested a Limited Operation System Impact 
Study (LOIS) the Southwest Power Pool Open Access Transmission Tariff (OATT). GEN-2016-020 has 
requested 148.4 MW of wind generation be interconnected with Energy Resource Interconnection 
Service (ERIS) into the transmission system of Western Farmers Electric Cooperative (WEFC) in 
Woodward County, Oklahoma.   

Power flow and stability analysis from this LOIS has determined that the GEN-2016-020 request can 
interconnect 148.4 MW of generation with Energy Resource Interconnection Service (ERIS) under 
Limited Operation prior to the completion of the required Network Upgrades, listed within Table 2 
of this report.   

Additionally, GEN-2016-020 was found to be in compliance with FERC Order #661A when studied as 
listed within this report. 

Nothing in this System Impact Study constitutes a request for transmission service or confers upon 
the Interconnection Customer any right to receive transmission service. 


	Revision History
	Executive Summary
	Purpose
	Facilities
	Generating Facility
	Interconnection Facilities
	Base Case Network Upgrades

	Power Flow Analysis
	Stability Analysis
	Model Preparation
	Disturbances
	Results
	FERC LVRT Compliance

	Power Factor Analysis
	Short Circuit Analysis
	Conclusion


Executive Summary



		Executive Summary: Limited Operation and Interim System Impact Study for Cluster Group 1

		Interconnection Customers (GEN-2016-020) have requested a Limited Operation or Interim System Impact Study under the Southwest Power Pool Open Access Transmission Tariff (OATT).

		Results of this study determine whether there will be sufficient stability and reliability margin on the Transmission System with anticipated topology to accommodate Interconnection Requests for each Generating Facility at the Interconnection Customer’s requested In-Service Date.

		This study evaluates variations of Network Upgrades and Generating Facility exclusions (Scenarios Tab) to determine the amount of Interconnection Capacity available to each Interconnection Request under specific system conditions.

		Once a GIA amendment to incorporate Limited Operation or Interim GIA is effective, SPP and Transmission Owner will permit Interconnection Customer to operate the Generating Facilities under Limited or Interim Operation in accordance with the SPP study results.



		Limited Operation

		In accordance with Section 8.4.3 of the GIP, Availability of Limited Operation, SPP determines in the DISIS whether the full amount of interconnection capacity requested by the Interconnection Customers is available by or within a three (3) year extension of the requested Commercial Operation Date (COD).  SPP quantifies, within the “Requests” tab of the DISIS report, the amount of interconnection capacity available to Interconnection Customers prior to the in-service date of identified Network Upgrades.  This amount is a preliminary calculation which includes all pending higher queued Interconnection Requests and previously assigned upgrades that requires further study to substantiate.  Interconnection Customers are notified of these preliminary Limited Operation amounts with the posting of the DISIS report.

		In accordance with GIA Article 5.9, Limited Operation, Interconnection Customers may request SPP to perform studies to determine the Limited Operation of each Generating Facility prior to the completion of the identified mitigation for the observed system constraint(s).

		Limited Operation conditions and amounts permitted as determined in this study are detailed in the Scenarios Tab.



		Interim

		In accordance with Section 11A of the GIP, Interim GIA, Interconnection Customers with a pending Interconnection Request that has an anticipated In-Service Date prior to the expected completion of the DISIS may request a study to evaluate the feasibility of Interim Interconnection Service.

		Interim Interconnection Capacity conditions and amounts permitted as determined in this study are detailed in the Scenarios Tab.



		Study Limitations

		In the event that an Interconnection Request, with queue priority equal to or higher than a Interconnection Request, which was excluded as a study variation (scenario) achieves a status of Commercial Operation prior to the in-service date of all required Network Upgrades, the results of this study revise to 0 MW of available Interconnection Service until a restudy is completed to identify a revised amount for this system condition. 

		In the event that a Network Upgrade which was included as a study variation (scenario) is not placed in-service prior to the Commercial Operation of Interconnection Requests, the results of this study revise to 0 MW of available Interconnection Service until a restudy is completed to identify a revised amount for this system condition. 

		SPP study results do not guarantee operation for all periods of time. Although studies analyzed many of the most probable contingencies, they are not an all‐inclusive list and cannot account for every operational situation. It is likely that the customer(s) may be required to reduce their generation output to 0 MW, also known as curtailment, under certain system conditions to allow system operators to maintain the reliability of the transmission network.



		DISIS Manual Version 1.0 

		http://opsportal.spp.org/documents/studies/DISIS_Manual.pdf

		Note: This report and study includes some variations from the DISIS Manual:

		- Requests Tab; does not include the preliminary Limited Operation calculation.

		- Scenarios Tab; added to detail the Network Upgrades and Interconnection Requests excluded for the various evaluations of system conditions and identification of the available Limited Operation or Interim Interconnection Service determined for each evaluated scenario.

		- Assigned Upgrade Costs Tab; removed as Network Upgrades are not assigned in Limited Operation or Interim studies

		- Upgrades Summary Tab; removed as Network Upgrades are not assigned in Limited Operation or Interim studies



		Models Used in Study

		Powerflow analysis: 2017 ITP Series

		Light: 2021 (21L)

		Summer: 2018 (18SP), 2021 (21SP), 2026 (26SP)

		Spring: 2018 (18G)

		Winter: 2017 (17WP), 2021 (21WP)



		Author: SPP Generator Interconnection Department

		Published: 9/16/2020



http://opsportal.spp.org/documents/studies/DISIS_Manual.pdf
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Requests

		Gen Number		Group		Queue Order		Queue		Fuel Type		MW Amount		Service		Area		POI		Status

		GEN-2001-014		01 WDWRD		1		PQ		Wind		94.5		ER		WFEC		Ft Supply 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2001-037		01 WDWRD		1		PQ		Wind		102		ER		OKGE		FPL Moreland Tap 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2005-008		01 WDWRD		1		PQ		Wind		120		ER		OKGE		Woodward 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-024S		01 WDWRD		1		PQ		Wind		18.9		ER		WFEC		Buffalo Bear Tap 69kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-046		01 WDWRD		1		PQ		Wind		130		ER		OKGE		Dewey 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2007-021		01 WDWRD		2		ICS1		Wind		200		ER		OKGE		Tatonga 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2007-043		01 WDWRD		2		ICS1		Wind		200		ER		OKGE		Minco 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2007-044		01 WDWRD		2		ICS1		Wind		300		ER		OKGE		Tatonga 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2007-050		01 WDWRD		2		ICS1		Wind		170.2		ER		OKGE		Woodward EHV 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2007-062		01 WDWRD		2		ICS1		Wind		425		ER		OKGE		Woodward EHV 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-003		01 WDWRD		2		ICS1		Wind		101.2		ER		OKGE		Woodward EHV 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-044		01 WDWRD		4		DIS-10-1		Wind		197.8		ER		OKGE		Tatonga 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2010-011		01 WDWRD		4		DIS-10-1		Wind		29.7		ER		OKGE		Tatonga 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2010-040		01 WDWRD		5		DIS-10-2		Wind		300		ER		OKGE		Cimarron 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-010		01 WDWRD		6		DIS-11-1		Wind		100.8		ER		OKGE		Minco 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-019		01 WDWRD		6		DIS-11-1		Wind		175		ER/NR		OKGE		Woodward 345kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2011-020		01 WDWRD		6		DIS-11-1		Wind		165		ER/NR		OKGE		Woodward 345kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2011-054		01 WDWRD		7		DIS-11-2		Wind		300		ER		OKGE		Cimarron 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-002		01 WDWRD		12		DIS-14-1		Wind		10.53		ER		OKGE		Tatonga 345kV (GEN-2007-021 POI)		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-003		01 WDWRD		12		DIS-14-1		Wind		15.04		ER		OKGE		Tatonga 345kV (GEN-2007-044 POI)		TERMINATED

		GEN-2014-005		01 WDWRD		12		DIS-14-1		Wind		5.67		ER		OKGE		Minco 345kV (GEN-2011-010 POI)		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-020		01 WDWRD		13		DIS-14-2		Wind		100		ER/NR		AEPW		Tuttle 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-056		01 WDWRD		13		DIS-14-2		Wind		250		ER		OKGE		Minco 345kV   		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-029		01 WDWRD		14		DIS-15-1		Wind		161		ER		OKGE		Tatonga 345kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2015-048		01 WDWRD		15		DIS-15-2		Wind		200		ER		OKGE		Cleo Corner 138kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2015-057		01 WDWRD		15		DIS-15-2		Wind		100		ER		OKGE		Minco 345kV Sunstation		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-093		01 WDWRD		15		DIS-15-2		Wind		250		ER		OKGE		Gracemont 345kV 		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2015-095		01 WDWRD		16		DIS-16-1		Wind		176		ER		WFEC		Tap Mooreland - Knob Hill 138kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-003		01 WDWRD		16		DIS-16-1		Wind		248.4		ER		OKGE		Hitchland-Woodward 345 kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-020		01 WDWRD		16		DIS-16-1		WIND		150		ER		WFEC		Moreland 138kV Substation		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-045		01 WDWRD		16		DIS-16-1		Wind		501.4		ER		OKGE		Mathewson 345 kV   		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-047		01 WDWRD		16		DIS-16-1		CT		469		ER		OKGE		Mustang 69kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2016-057		01 WDWRD		16		DIS-16-1		Wind		501.4		ER		OKGE		Mathewson 345 kV  		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-118		01 WDWRD		17		DIS-16-2		Wind		288		ER/NR		WFEC		Dover Switchyard 138 kV Line		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-131		01 WDWRD		17		DIS-16-2		Wind		2.5		ER/NR		OKGE		Minco 345 kV substation		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2002-008		02 HITCHLND		1		PQ		Wind		240		ER		SPS		Hitchland 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2002-009		02 HITCHLND		1		PQ		Wind		80		ER		SPS		Hansford 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2002-022		02 HITCHLND		1		PQ		Wind		239.2		ER		SPS		Bushland 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2003-020		02 HITCHLND		1		PQ		Wind		159		ER		SPS		Martin 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-020S		02 HITCHLND		1		PQ		Wind		19.8		ER		SPS		DWS Frisco 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-044		02 HITCHLND		1		PQ		Wind		370		ER		SPS		Hitchland 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		Llano Estacado (White Deer)		02 HITCHLND		1		PQ		Wind		80		ER		SPS		Llano Wind 115kV

		SPS Distributed (Carson)		02 HITCHLND		1		PQ		Wind		10		ER		SPS		Martin 115kV		Commerical Operation

		SPS Distributed (Dumas 19th St)		02 HITCHLND		1		PQ		Wind		20		ER		SPS		Dumas 19th Street 115kV

		SPS Distributed (Etter)		02 HITCHLND		1		PQ		Wind		20		ER		SPS		Etter 115kV

		SPS Distributed (Moore E)		02 HITCHLND		1		PQ		Wind		17.5		ER		SPS		Moore East 115kV

		SPS Distributed (Sherman)		02 HITCHLND		1		PQ		Wind		20		ER		SPS		Sherman 115kV

		GEN-2007-046		02 HITCHLND		2		ICS1		Wind		200		ER		SPS		Hitchland 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-051		02 HITCHLND		3		DIS-09-1		Wind		322		ER		SPS		Potter County 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-047		02 HITCHLND		4		DIS-10-1		Wind		300		ER		OKGE		Beaver County 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2010-014		02 HITCHLND		4		DIS-10-1		Wind		358.8		ER		SPS		Hitchland 345kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2010-001		02 HITCHLND		5		DIS-10-2		Wind		300		ER		OKGE		TAP HITCHLAND-WOODWARD 345KV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2011-002		02 HITCHLND		6		DIS-11-1		Wind		20		ER		SPS		Herring 115 kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-014		02 HITCHLND		6		DIS-11-1		Wind		201		ER		OKGE		Tap Hitchland �- Woodward 345 KV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-022		02 HITCHLND		6		DIS-11-1		Wind		299		ER		SPS		Hitchland 345kV		IA FULLY EXECUTED/ON SCHEDULE

		ASGI-2013-001		02 HITCHLND		10		DIS-13-1		Wind		11.5		ER		SPS		PanTex South 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2013-030		02 HITCHLND		11		DIS-13-2		Wind		300		ER		OKGE		Tap Hitchland - Woodward Dbl Ckt (Beaver County) 345kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2014-037		02 HITCHLND		15		DIS-15-2		Wind		200		ER		SPS		Tap Hitchland - Beaver County Dbl Ckt (Optima) 345kV		WITHDRAWN

		GEN-2015-082		02 HITCHLND		16		DIS-16-1		Wind		200		ER		OKGE		Beaver County – Woodward 345kV double circuit 		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-070		02 HITCHLND		16		DIS-16-1		Wind		5.3		ER		SPS		Majestic 115 kV Substation		IA FULLY EXECUTED/ON SCHEDULE

		ASGI-2016-010		02 HITCHLND		17		DIS-16-2		Wind		90		ER		SPS		Powell Corner 115kV		DISIS STAGE

		GEN-2016-161		02 HITCHLND		17		DIS-16-2		Wind		3.02		ER/NR		SPS		Martin 115 kV Sub		FACILITY STUDY STAGE

		GEN-2001-039A		03 SPRVLLE		1		PQ		Wind		105		ER		SUNCMKEC		Shooting Star Tap 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2002-025A		03 SPRVLLE		1		PQ		Wind		150		ER		SUNCMKEC		Spearville 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2004-014		03 SPRVLLE		1		PQ		Wind		154.5		ER		SUNCMKEC		Spearville 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2005-012		03 SPRVLLE		1		PQ		Wind		248.4		ER		SUNCMKEC		Ironwood 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-021		03 SPRVLLE		1		PQ		Wind		100		ER		SUNCMKEC		Flat Ridge Tap 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		Gray County Wind (Montezuma)		03 SPRVLLE		1		PQ		Wind		110		ER		SUNCMKEC		Gray County Tap 115kV

		GEN-2008-018		03 SPRVLLE		2		ICS1		Wind		250		ER		SPS		Finney 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2007-040		03 SPRVLLE		3		DIS-09-1		Wind		200		ER		SUNCMKEC		Buckner 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-079		03 SPRVLLE		3		DIS-09-1		Wind		98.9		ER		SUNCMKEC		Crooked Creek 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-124		03 SPRVLLE		3		DIS-09-1		Wind		200.1		ER		SUNCMKEC		Ironwood 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2010-009		03 SPRVLLE		4		DIS-10-1		Wind		165.6		ER		SUNCMKEC		Buckner 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-008		03 SPRVLLE		6		DIS-11-1		Wind		600		ER		SUNCMKEC		Clark County 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-016		03 SPRVLLE		6		DIS-11-1		Wind		200.1		ER		SUNCMKEC		Ironwood 345kV Substation		TERMINATED

		ASGI-2012-006		03 SPRVLLE		8		DIS-12-1		Steam		22.5		ER		SUNCMKEC

		GEN-2012-007		03 SPRVLLE		8		DIS-12-1		Gas		120		ER/NR		SUNCMKEC		Rubart 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2012-024		03 SPRVLLE		9		DIS-12-2		Wind		180		ER		SUNCMKEC		Clark County 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2015-001		03 SPRVLLE		14		DIS-15-1		Thermal		6.13		ER		SUNCMKEC		Ninnescah 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-021		03 SPRVLLE		14		DIS-15-1		Solar		20		ER/NR		SUNCMKEC		Johnson Corner 115kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-016		03 SPRVLLE		16		DIS-16-1		Wind		78.2		ER		MIDW		North Kinsley 115 kV 		IA FULLY EXECUTED/ON SUSPENSION

		GEN-2016-046		03 SPRVLLE		16		DIS-16-1		Wind		299		ER		SUNCMKEC		Ironwood - Clark Co 345kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2001-039M		04 NW-KS		1		PQ		Wind		99		ER		SUNCMKEC		Central Plains Tap 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2003-006A		04 NW-KS		1		PQ		Wind		201		ER		SUNCMKEC		Elm Creek 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2003-019		04 NW-KS		1		PQ		Wind		249.3		ER		MIDW		Smoky Hills Tap 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-092		04 NW-KS		3		DIS-09-1		Wind		200.5		ER		MIDW		Post Rock 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2009-008		04 NW-KS		4		DIS-10-1		Wind		198.9		ER		MIDW		South Hays 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2009-020		04 NW-KS		4		DIS-10-1		Wind		48.3		ER		MIDW		Tap Nekoma - Bazine (Walnut Creek) 69kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2010-057		04 NW-KS		6		DIS-11-1		Wind		201		ER/NR		MIDW		Rice County 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2013-004		04 NW-KS		11		DIS-13-2		Gas		36.6		ER		SUNCMKEC		Morris 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2013-033		04 NW-KS		11		DIS-13-2		Gas		27		ER/NR		MIDW		Goodman Energy Center 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-025		04 NW-KS		13		DIS-14-2		Wind		2.41		ER		MIDW		Tap Nekoma - Bazine (Walnut Creek) 69kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-064		04 NW-KS		15		DIS-15-2		Wind		197.8		ER		SUNCMKEC		Mingo 115 kV Substation		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-065		04 NW-KS		15		DIS-15-2		Wind		202.4		ER		SUNCMKEC		Mingo 345 kV 		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2016-067		04 NW-KS		16		DIS-16-1		Wind		73.6		ER		SUNCMKEC		Mingo 345 kV Substation		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2016-111		04 NW-KS		17		DIS-16-2		Wind		302		ER/NR		WERE		Tap Summit – Reno 345 kV Line		FACILITY STUDY STAGE

		GEN-2016-112		04 NW-KS		17		DIS-16-2		Wind		220		ER/NR		WERE		Reno-Summit 345 kV (proposed 345 kV Substation for GEN-2016-122)		FACILITY STUDY STAGE

		GEN-2016-114		04 NW-KS		17		DIS-16-2		Wind		310		ER/NR		WERE		Reno-Summit 345 kV		FACILITY STUDY STAGE

		GEN-2016-122		04 NW-KS		17		DIS-16-2		Wind		225		ER/NR		WERE		Reno-Summit 345 kV		FACILITY STUDY STAGE

		GEN-2016-160		04 NW-KS		17		DIS-16-2		Battery		19.8		ER/NR		MIDW		Post Rock 230 kV Substation		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2001-033		06 NM & W-TX		1		PQ		Wind		180.29		ER		SPS		San Juan Tap 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2001-036		06 NM & W-TX		1		PQ		Wind		80		ER		SPS		Norton 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-018		06 NM & W-TX		1		PQ		CT		167.22		ER		SPS		TUCO Interchange 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-026		06 NM & W-TX		1		PQ		Gas		508		ER		SPS		Hobbs 230kV & Hobbs 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		SPS Distributed (Hopi)		06 NM & W-TX		1		PQ		Solar		10		ER		SPS		Hopi 115kV

		SPS Distributed (Jal)		06 NM & W-TX		1		PQ		Solar		10		ER		SPS		S Jal 115kV

		SPS Distributed (Lea Road)		06 NM & W-TX		1		PQ		Solar		10		ER		SPS		Lea Road 115kV

		SPS Distributed (Monument)		06 NM & W-TX		1		PQ		Solar		10		ER		SPS		Monument 115kV

		SPS Distributed (Ocotillo)		06 NM & W-TX		1		PQ		Solar		10		ER		SPS		S_Jal 115kV

		Sunray		06 NM & W-TX		1		PQ		Wind		34.5		ER		SPS		Valero 115kV		Commerical Operation

		ASGI-2010-010		06 NM & W-TX		4		DIS-10-1		Gas		42.15		ER		SPS		Lovington 115 kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-022		06 NM & W-TX		4		DIS-10-1		Wind		299.65		ER		SPS		Tap Tolk - Eddy County (Crossroads) 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2010-006		06 NM & W-TX		4		DIS-10-1		Gas		205		ER		SPS		Jones 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2010-020		06 NM & W-TX		5		DIS-10-2		Wind		30		ER		SPS		Tap LE-Tatum - LE-Crossroads 69 kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2010-021		06 NM & W-TX		5		DIS-10-2		Wind		15		ER		SPS		Tap LE-Saunders Tap - LE-Anderson 69 kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2011-001		06 NM & W-TX		5		DIS-10-2		Wind		27.3		ER		SPS		Lovington 115 kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2010-046		06 NM & W-TX		5		DIS-10-2		Gas		56		ER		SPS		TUCO Interchange 230kV		TERMINATED

		ASGI-2011-003		06 NM & W-TX		6		DIS-11-1		Wind		10		ER		SPS		Hendricks 69 kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-025		06 NM & W-TX		6		DIS-11-1		Wind		80		ER		SPS		Tap Floyd County - Crosby County 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2011-004		06 NM & W-TX		7		DIS-11-2		Wind		19.8		ER		SPS		Pleasant Hill 69 kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-045		06 NM & W-TX		7		DIS-11-2		NG CT		205		ER		SPS		Jones 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-046		06 NM & W-TX		7		DIS-11-2		Diesel CT		27		ER		SPS		Tucumcari 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-048		06 NM & W-TX		7		DIS-11-2		CT		175		ER/NR		SPS		Mustang 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2012-001		06 NM & W-TX		8		DIS-12-1		Wind		61.2		ER		SPS		Tap Grassland �- Borden County 230 kv		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2012-002		06 NM & W-TX		9		DIS-12-2		Wind		18.15		ER		SPS		FE-Clovis Interchange 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2012-020		06 NM & W-TX		9		DIS-12-2		Wind		477.1		ER		SPS		TUCO 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2012-034		06 NM & W-TX		9		DIS-12-2		CT		7		ER		SPS		Mustang 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2012-035		06 NM & W-TX		9		DIS-12-2		CT		7		ER		SPS		Mustang 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2012-036		06 NM & W-TX		9		DIS-12-2		CT		7		ER		SPS		Mustang 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2012-037		06 NM & W-TX		9		DIS-12-2		CT		203		ER		SPS		TUCO 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2013-002		06 NM & W-TX		10		DIS-13-1		Wind		18.4		ER		SPS		FE Tucumcari 115kV

		ASGI-2013-003		06 NM & W-TX		10		DIS-13-1		Wind		18.4		ER		SPS		FE Clovis 115kV

		GEN-2013-016		06 NM & W-TX		10		DIS-13-1		CT		203		ER		SPS		TUCO 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2013-005		06 NM & W-TX		11		DIS-13-2		Wind		1.65		ER		SPS		FE Clovis 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2013-022		06 NM & W-TX		11		DIS-13-2		Solar		25		ER/NR		SPS		Norton 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2013-027		06 NM & W-TX		13		DIS-14-2		Wind		150		ER		SPS		Tap Tolk - Yoakum 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-033		06 NM & W-TX		13		DIS-14-2		Solar		70		ER		SPS		Chaves County 115kV  		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-034		06 NM & W-TX		13		DIS-14-2		Solar		70		ER		SPS		Chaves County 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-035		06 NM & W-TX		13		DIS-14-2		Solar		30		ER		SPS		Chaves County 115kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2014-040		06 NM & W-TX		13		DIS-14-2		Wind		320		ER		SPS		Castro 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2015-002		06 NM & W-TX		14		DIS-15-1		Wind		2		ER		SPS		SP-Yuma 69kV

		GEN-2015-014		06 NM & W-TX		14		DIS-15-1		Wind		150		ER		SPS		Tap Cochran - Lehman 115kV substation		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-020		06 NM & W-TX		15		DIS-15-2		Solar		99.96		ER		SPS		Oasis 115kV		TERMINATED

		GEN-2015-056		06 NM & W-TX		15		DIS-15-2		WIND		101.2		ER		SPS		Crossroads 345kV		TERMINATED

		GEN-2015-058		06 NM & W-TX		15		DIS-15-2		Solar		50.01		ER		SPS		Atoka 115kV		WITHDRAWN

		GEN-2015-068		06 NM & W-TX		15		DIS-15-2		Wind		300		ER		SPS		New Sub near Tuco 345kV Substation		WITHDRAWN

		GEN-2015-075		06 NM & W-TX		15		DIS-15-2		Solar		51.5		ER		SPS		Carlisle 69kV Substation		WITHDRAWN

		GEN-2015-079		06 NM & W-TX		15		DIS-15-2		Solar		129.2		ER		SPS		Tap on Yoakum – Hobbs 230kV approximately 28 miles Southwest of Yoakum		WITHDRAWN

		GEN-2015-080		06 NM & W-TX		15		DIS-15-2		Solar		129.2		ER		SPS		Tap on Yoakum – Hobbs 230kV approximately 28 miles Southwest of Yoakum		WITHDRAWN

		ASGI-2016-001		06 NM & W-TX		16		DIS-16-1		Wind		2.5		ER		SPS		Wolfforth 115kV substation #526524

		ASGI-2016-002		06 NM & W-TX		16		DIS-16-1		Wind		0.35		ER		SPS		SP-Yuma 115kV

		ASGI-2016-004		06 NM & W-TX		16		DIS-16-1		Wind		10		ER		SPS		Palo Duro 115kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2015-041		06 NM & W-TX		16		DIS-16-1		CT		5		ER/NR		SPS		Tuco 345kV, Bus #525832 		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2016-015		06 NM & W-TX		16		DIS-16-1		Solar		100		ER		SPS		Andrews County 230 kV 		WITHDRAWN

		GEN-2016-056		06 NM & W-TX		16		DIS-16-1		Wind		200		ER		SPS		Carlisle 230kV		WITHDRAWN

		GEN-2016-062		06 NM & W-TX		16		DIS-16-1		Wind		250.7		ER		SPS		Andrews County 230 kV Substation		WITHDRAWN

		GEN-2016-069		06 NM & W-TX		16		DIS-16-1		Solar		31.35		ER		SPS		Chaves 115 kV Substation		WITHDRAWN

		ASGI-2016-009		06 NM & W-TX		17		DIS-16-2		Wind		3		ER		SPS		Wolfforth 115kV		FACILITY STUDY STAGE

		GEN-2015-099		06 NM & W-TX		17		DIS-16-2		Solar		70.4		ER		SPS		Hobbs 115kV Interchange		WITHDRAWN

		GEN-2016-121		06 NM & W-TX		17		DIS-16-2		Solar		110		ER/NR		SPS		Roadrunner 115 kV Sub		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-123		06 NM & W-TX		17		DIS-16-2		Wind		298		ER/NR		SPS		Crossroads 345 kV substation		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-124		06 NM & W-TX		17		DIS-16-2		Wind		150		ER/NR		SPS		Crossroads 345 kV substation		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-125		06 NM & W-TX		17		DIS-16-2		Wind		74		ER/NR		SPS		Crossroads 345 kV substation		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-171		06 NM & W-TX		17		DIS-16-2		Solar		60.8		ER/NR		SPS		Hobb –Yoakum 230 kV Line		DISIS STAGE

		GEN-2016-172		06 NM & W-TX		17		DIS-16-2		Wind		231		ER/NR		SPS		Newhart 115kV		DISIS STAGE

		GEN-2016-177		06 NM & W-TX		17		DIS-16-2		Gas Turbine		17		ER		SPS		XTO-Cornell 12.47 kV station 		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2001-026		07 SW-OK		1		PQ		Wind		74.25		ER		WFEC		Washita 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2002-005		07 SW-OK		1		PQ		Wind		120		ER		WFEC		Red Hills Tap 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2003-004		07 SW-OK		1		PQ		Wind		100		ER		WFEC		Washita 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2003-005		07 SW-OK		1		PQ		Wind		100		ER		WFEC		Anadarko - Paradise (Blue Canyon) 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2003-022		07 SW-OK		1		PQ		Wind		120		ER		AEPW		Tap Clinton Junction - Weatherford Southeast 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2004-020		07 SW-OK		1		PQ		Wind		27		ER		AEPW		Tap Clinton Junction - Weatherford Southeast 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2004-023		07 SW-OK		1		PQ		Wind		20.6		ER		WFEC		Washita 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2005-003		07 SW-OK		1		PQ		Wind		30.6		ER		WFEC		Washita 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-002		07 SW-OK		1		PQ		Wind		100.8		ER		AEPW		Sweetwater 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-035		07 SW-OK		1		PQ		Wind		225		ER		AEPW		Sweetwater 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-043		07 SW-OK		1		PQ		Wind		99		ER		AEPW		Sweetwater 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2007-052		07 SW-OK		2		ICS1		Gas		150		ER		WFEC		Anadarko 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-023		07 SW-OK		3		DIS-09-1		Wind		150		ER		AEPW		Hobart Junction 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-037		07 SW-OK		4		DIS-10-1		Wind		100.8		ER		WFEC		Tap Washita - Blue Canyon Wind 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-037		07 SW-OK		7		DIS-11-2		Wind		7		ER		WFEC		Blue Canyon 5 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-049		07 SW-OK		7		DIS-11-2		Wind		250.7		ER		OKGE		Border 345kV		TERMINATED

		GEN-2012-028		07 SW-OK		9		DIS-12-2		Wind		74.8		ER		WFEC		Gotebo 69kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-004		07 SW-OK		14		DIS-15-1		Wind		52.9		ER		OKGE		Border 345kV		TERMINATED

		GEN-2015-013		07 SW-OK		14		DIS-15-1		Solar		119.95		ER/NR		WFEC		Snyder 138kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2015-055		07 SW-OK		15		DIS-15-2		Solar		40		ER		WFEC		Erick 138kV Substation		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2015-071		07 SW-OK		15		DIS-15-2		Wind		200		ER		AEPW		proposed Chisholm 345kV substation		TERMINATED

		GEN-2015-084		07 SW-OK		15		DIS-15-2		Solar		51.3		ER		AEPW		Hollis 138 kV Substation  		WITHDRAWN

		GEN-2015-085		07 SW-OK		15		DIS-15-2		Solar		122.4		ER		AEPW		Altus Junction 138kV  		WITHDRAWN

		GEN-2016-037		07 SW-OK		16		DIS-16-1		Wind		300		ER		AEPW		Tap Chisholm - Gracemont 345kV 		DISIS STAGE

		GEN-2016-051		07 SW-OK		16		DIS-16-1		Wind		9.8		ER		AEPW		Tap Clinton Juction-Weatherford Southeast 138kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-091		07 SW-OK		17		DIS-16-2		Wind		303.6		ER		AEPW		Gracemont-Lawton East Side 345 kV line		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-095		07 SW-OK		17		DIS-16-2		Wind		200		ER/NR		AEPW		Tap Gracemont-Lawton 345kV		IA PENDING

		GEN-2016-097		07 SW-OK		17		DIS-16-2		Wind		100		ER/NR		AEPW		Tap Southwestern-Fletcher Tap 138kV 		IA PENDING

		GEN-2016-132		07 SW-OK		17		DIS-16-2		Wind		6.12		ER/NR		AEPW		Sweetwater 230 kV Sub		IA FULLY EXECUTED/ON SCHEDULE

		ASGI-2010-006		08 N-OK & S-KS		1		PQ		Wind		150		ER		AECI		Remington 138 kV		GIA Executed

		GEN-2002-004		08 N-OK & S-KS		1		PQ		Wind		199.5		ER		WERE		Latham 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2005-013		08 N-OK & S-KS		1		PQ		Wind		199.8		ER		WERE		Caney River 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2007-025		08 N-OK & S-KS		2		ICS1		Wind		299.2		ER		WERE		Viola 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-013		08 N-OK & S-KS		2		ICS1		Wind		299.04		ER		OKGE		Hunter 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2009-025		08 N-OK & S-KS		3		DIS-09-1		Wind		59.8		ER		OKGE		TAP Deer Creek – Sinclair 69kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-098		08 N-OK & S-KS		4		DIS-10-1		Wind		99.5		ER		WERE		Waverly 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2010-003		08 N-OK & S-KS		4		DIS-10-1		Wind		99.5		ER		WERE		Waverly 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2010-005		08 N-OK & S-KS		4		DIS-10-1		Wind		299.2		ER		WERE		Viola 345kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2010-055		08 N-OK & S-KS		6		DIS-11-1		Gas		4.5		ER		AEPW		Wekiwa 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-057		08 N-OK & S-KS		7		DIS-11-2		Wind		150		ER		WERE		Creswell 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2012-032		08 N-OK & S-KS		9		DIS-12-2		Wind		300		ER		OKGE		Tap Rose Hill - Sooner 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2012-033		08 N-OK & S-KS		9		DIS-12-2		Wind		98.82		ER		OKGE		Tap and Tie South 4th - Bunch Creek & Enid Tap - Fairmont (GEN-2012-033T)  138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2012-041		08 N-OK & S-KS		9		DIS-12-2		CT		121.5		ER		OKGE		Tap Rose Hill - Sooner 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2013-012		08 N-OK & S-KS		10		DIS-13-1		Gas		147		ER		OKGE		Redbud 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2013-028		08 N-OK & S-KS		11		DIS-13-2		Gas		552		ER		GRDA		Tap N Tulsa - GRDA 1 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2013-029		08 N-OK & S-KS		11		DIS-13-2		Wind		299		ER		OKGE		Renfrow 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-001		08 N-OK & S-KS		12		DIS-14-1		Wind		200.6		ER		WERE		Tap Wichita - Emporia Energy Center 345kV		IA FULLY EXECUTED/ON SCHEDULE

		ASGI-2014-014		08 N-OK & S-KS		13		DIS-14-2		Thermal		56.4		ER		GRDA		Ferguson 69kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-028		08 N-OK & S-KS		13		DIS-14-2		CC		35		ER		EMDE		Riverton 161kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-064		08 N-OK & S-KS		13		DIS-14-2		Wind		248.4		ER		OKGE		Otter 138kV  		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2015-004		08 N-OK & S-KS		14		DIS-15-1		Thermal		56.37		ER		GRDA		Coffeyville City 69kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-001		08 N-OK & S-KS		14		DIS-15-1		Wind		200		ER		OKGE		Ranch Road 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-015		08 N-OK & S-KS		14		DIS-15-1		Wind		154.56		ER/NR		OKGE		Tap Medford Tap – Coyote 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-016		08 N-OK & S-KS		14		DIS-15-1		Wind		200		ER/NR		KCPL		Tap Marmaton - Centerville 161kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-024		08 N-OK & S-KS		14		DIS-15-1		Wind		220		ER		WERE		Tap Thistle – Wichita 345kV Dbl CKT		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-025		08 N-OK & S-KS		14		DIS-15-1		Wind		220		ER		WERE		Tap Thistle – Wichita 345kV Dbl CKT		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-030		08 N-OK & S-KS		14		DIS-15-1		Wind		200.1		ER		OKGE		Sooner 345kV		TERMINATED

		GEN-2015-034		08 N-OK & S-KS		15		DIS-15-2		Wind		200		ER		OKGE		Ranch Road 345kV Substation		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2015-047		08 N-OK & S-KS		15		DIS-15-2		Wind		300		ER		OKGE		Sooner 345kV Substation		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-052		08 N-OK & S-KS		15		DIS-15-2		Wind		300		ER		WERE		Rosehill - Sooner 345kV		IA FULLY EXECUTED/ON SUSPENSION

		GEN-2015-062		08 N-OK & S-KS		15		DIS-15-2		Wind		4.51		ER		OKGE		Breckinridge 138kV, Bus #514815 		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2015-063		08 N-OK & S-KS		15		DIS-15-2		Wind		300		ER		OKGE		Woodring-Matthewson 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-066		08 N-OK & S-KS		15		DIS-15-2		Wind		248.4		ER		OKGE		Sooner - Cleveland 345kV		IA FULLY EXECUTED/ON SUSPENSION

		GEN-2015-069		08 N-OK & S-KS		15		DIS-15-2		Wind		300		ER		WERE		Westar Union Ridge 230kV Substation 		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-073		08 N-OK & S-KS		15		DIS-15-2		Wind		200.1		ER/NR		WERE		Emporia 345 kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-090		08 N-OK & S-KS		15		DIS-15-2		Wind		220		ER		WERE		Tap on Thistle to Wichita 345kV double circuit 		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2016-009		08 N-OK & S-KS		16		DIS-16-1		Steam Turbine		29		ER		OKGE		Osage 69 kV Sub		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-022		08 N-OK & S-KS		16		DIS-16-1		Wind		151.8		ER		OKGE		Ranch Road 345 kV substation		IA PENDING

		GEN-2016-031		08 N-OK & S-KS		16		DIS-16-1		Wind		1.5		ER		OKGE		Ranch Road 345 kV Substation		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2016-032		08 N-OK & S-KS		16		DIS-16-1		Wind		200		ER/NR		OKGE		Cottonwood Creek-Marshall Tap 138 kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-061		08 N-OK & S-KS		16		DIS-16-1		Wind		250.7		ER		OKGE		Sooner-Woodring 345 kV line 		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-068		08 N-OK & S-KS		16		DIS-16-1		Wind		250		ER		OKGE		Woodring 345 kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-071		08 N-OK & S-KS		16		DIS-16-1		Wind		200.01		ER		WFEC		Chilocco 138kV Substation		IA FULLY EXECUTED/ON SUSPENSION

		GEN-2016-073		08 N-OK & S-KS		16		DIS-16-1		WIND		220		ER		WERE		Buffalo Flats 345kV Sub		IA FULLY EXECUTED/ON SCHEDULE

		ASGI-2017-008		08 N-OK & S-KS		16.5		DIS-16-2-PQ		Wind		158.6		ER/NR		AECI				WITHDRAWN

		GEN-2016-100		08 N-OK & S-KS		17		DIS-16-2		Wind		100		ER/NR		OKGE		Sooner-Spring Creek 345kV T-Line		FACILITY STUDY STAGE

		GEN-2016-101		08 N-OK & S-KS		17		DIS-16-2		Wind		195		ER/NR		OKGE		Sooner-Spring Creek 345kV T-Line		FACILITY STUDY STAGE

		GEN-2016-119		08 N-OK & S-KS		17		DIS-16-2		Wind		600		ER/NR		OKGE		Spring Creek-Sooner 345 kV Line		FACILITY STUDY STAGE

		GEN-2016-128		08 N-OK & S-KS		17		DIS-16-2		Wind		176		ER/NR		OKGE		Woodring 345 kV Substation		FACILITY STUDY STAGE

		GEN-2016-133		08 N-OK & S-KS		17		DIS-16-2		Wind		187.5		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-134		08 N-OK & S-KS		17		DIS-16-2		Wind		187.5		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-135		08 N-OK & S-KS		17		DIS-16-2		Wind		100		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-136		08 N-OK & S-KS		17		DIS-16-2		Wind		75		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-137		08 N-OK & S-KS		17		DIS-16-2		Wind		187.5		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-138		08 N-OK & S-KS		17		DIS-16-2		Wind		187.5		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-139		08 N-OK & S-KS		17		DIS-16-2		Wind		100		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-140		08 N-OK & S-KS		17		DIS-16-2		Wind		75		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-141		08 N-OK & S-KS		17		DIS-16-2		Wind		350		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-142		08 N-OK & S-KS		17		DIS-16-2		Wind		350		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-143		08 N-OK & S-KS		17		DIS-16-2		Wind		175		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-144		08 N-OK & S-KS		17		DIS-16-2		Wind		175		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-145		08 N-OK & S-KS		17		DIS-16-2		Wind		175		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-146		08 N-OK & S-KS		17		DIS-16-2		Wind		175		ER/NR		AEPW		Tulsa North 345kV Substation		FACILITY STUDY STAGE

		GEN-2016-153		08 N-OK & S-KS		17		DIS-16-2		Wind		134		ER/NR		WERE		Viola 345kV substation		FACILITY STUDY STAGE

		GEN-2016-162		08 N-OK & S-KS		17		DIS-16-2		Wind		252		ER/NR		WERE		Benton 345 kV		FACILITY STUDY STAGE

		GEN-2016-163		08 N-OK & S-KS		17		DIS-16-2		Wind		252		ER/NR		WERE		Benton 345 kV		FACILITY STUDY STAGE

		GEN-2003-021N		09 NEB		1		PQ		Wind		75		ER		NPPD		Ainsworth Wind Tap 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2004-023N		09 NEB		1		PQ		Coal		75		ER		NPPD		Columbus Co 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-020N		09 NEB		1		PQ		Wind		42		ER		NPPD		Bloomfield 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-038N005		09 NEB		1		PQ		Wind		80		ER		NPPD		Broken Bow 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-038N019		09 NEB		1		PQ		Wind		80		ER		NPPD		Petersburg North 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2007-011N08		09 NEB		1		PQ		Wind		81		ER		NPPD		Bloomfield 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-119O		09 NEB		1		PQ		Wind		60		ER		OPPD		S1399 161kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		NPPD Distributed (Broken Bow)		09 NEB		1		PQ		Heat		7.3		ER		NPPD		Broken Bow 115kV

		NPPD Distributed (Buffalo County Solar)		09 NEB		1		PQ		Solar		10		ER		NPPD		Kearney Northeast

		NPPD Distributed (Burt County Wind)		09 NEB		1		PQ		Wind		12		ER		NPPD		Tekamah & Oakland 115kV

		NPPD Distributed (Burwell)		09 NEB		1		PQ		Heat		3		ER		NPPD		Ord 115kV

		NPPD Distributed (Columbus Hydro)		09 NEB		1		PQ		Hydro		45		ER		NPPD		Columbus 115kV

		NPPD Distributed (Ord)		09 NEB		1		PQ		Heat		10.8		ER		NPPD		Ord 115kV

		NPPD Distributed (Stuart)		09 NEB		1		PQ		Heat		1.8		ER		NPPD		Ainsworth 115kV

		WAPA SEAMS (Ft Randle Hydro)		09 NEB		1		PQ		Hydro		352		ER		WAPA		Ft Randle (WAPA) 230kV & 115kV

		WAPA SEAMS (Gavins Pt Hydro)		09 NEB		1		PQ		Hydro		102		ER		WAPA		Gavins Point (WAPA) 115kV

		WAPA SEAMS (Spirit Mound Heat)		09 NEB		1		PQ		Heat		120		ER		WAPA		Spirit Mound (WAPA) 115kV

		GEN-2006-037N1		09 NEB		3		DIS-09-1		Wind		74.8		ER		NPPD		Broken Bow 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2006-044N		09 NEB		3		DIS-09-1		Wind		40.5		ER		NPPD		North Petersburg 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-086N02		09 NEB		3		DIS-09-1		Wind		201		ER		NPPD		Meadow Grove 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2008-123N		09 NEB		4		DIS-10-1		Wind		89.7		ER		NPPD		Tap Pauline - Hildreth (Rosemont) 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2009-040		09 NEB		4		DIS-10-1		Wind		73.8		ER		WERE		Tap Smittyville - Knob Hill 115KV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2010-041		09 NEB		5		DIS-10-2		Wind		10.5		ER		OPPD		S1399 161kV		TERMINATED

		GEN-2010-051		09 NEB		5		DIS-10-2		Wind		200		ER		NPPD		Tap Twin Church - Hoskins 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-018		09 NEB		6		DIS-11-1		Wind		73.6		ER/NR		NPPD		Steele City 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-027		09 NEB		6		DIS-11-1		Wind		120		ER/NR		NPPD		Tap Twin Church �- Hoskins 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		NPPD Distributed (North Platte - Lexington)		09 NEB		6.5		DIS-11-2-PQ		Hydro		54		ER		NPPD		Multiple: Jeffrey 115kV, John_1 115kV, John_2 115kV

		GEN-2011-056		09 NEB		7		DIS-11-2		Hydro		3.6		ER		NPPD		Jeffrey 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-056A		09 NEB		7		DIS-11-2		Hydro		3.6		ER		NPPD		John 1 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-056B		09 NEB		7		DIS-11-2		Hydro		4.5		ER		NPPD		John 2 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2012-021		09 NEB		9		DIS-12-2		Gas		4.8		ER		LES		Terry Bundy Generating Station 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2013-002		09 NEB		10		DIS-13-1		Wind		50.6		ER/NR		LES		Sheldon - Folsom & Pleasant Hill 115kV CKT 2		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2013-008		09 NEB		10		DIS-13-1		Wind		1.2		ER		NPPD		Steele City 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2013-019		09 NEB		11		DIS-13-2		Wind		73.6		ER/NR		LES		Tap Sheldon - Folsom & Pleasant Hill (GEN-2013-002 Tap) 115kV CKT 2		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2013-032		09 NEB		11		DIS-13-2		Wind		204		ER		NPPD		Antelope 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-004		09 NEB		12		DIS-14-1		Wind		3.96		ER		NPPD		Steele City 115kV (GEN-2011-018 POI)		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-013		09 NEB		12		DIS-14-1		Wind		73.5		ER/NR		NPPD		Meadow Grove (GEN-2008-086N2 Sub) 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-031		09 NEB		13		DIS-14-2		Wind		35.8		ER/NR		NPPD		Meadow Grove 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-032		09 NEB		13		DIS-14-2		Wind		10.22		ER/NR		NPPD		Meadow Grove 230kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-039		09 NEB		13		DIS-14-2		Wind		73.39		ER/NR		NPPD		Friend 115kV  		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2007-017IS		09 NEB		13.5		DIS-15-1-PQ		Wind		200		ER/NR		WAPA		Ft Thompson-Grand Island 345kV		On Schedule

		GEN-2007-018IS		09 NEB		13.5		DIS-15-1-PQ		Wind		200		ER/NR		WAPA		Ft Thompson-Grand Island 345kV		On Schedule

		GEN-2015-007		09 NEB		14		DIS-15-1		Wind		160		ER		NPPD		Hoskins 345 kV 		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-023		09 NEB		14		DIS-15-1		Wind		300.72		ER/NR		NPPD		Holt County 345kV substation		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2015-053		09 NEB		15		DIS-15-2		Wind		50.12		ER		NPPD		Antelope 115kV Substation (Neligh East)		WITHDRAWN

		GEN-2015-076		09 NEB		15		DIS-15-2		Wind		158.4		ER		NPPD		Belden 115kv Substation		WITHDRAWN

		GEN-2015-087		09 NEB		15		DIS-15-2		Wind		66		ER/NR		NPPD		Hebron-Fairbury 115 kV 		TERMINATED

		GEN-2015-088		09 NEB		15		DIS-15-2		Wind		300		ER/NR		NPPD		Tap Pauline – Moore 345kV line 		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2015-089		09 NEB		16		DIS-16-1		Wind		200		ER		WAPA		Utica 230 kV Substation 		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2016-021		09 NEB		16		DIS-16-1		WIND		300		ER		NPPD		Hoskins 345kV Substation		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-023		09 NEB		16		DIS-16-1		Wind		150.53		ER		WAPA		Laramie River-Sidney 345 kV transmission line		WITHDRAWN

		GEN-2016-029		09 NEB		16		DIS-16-1		Wind		150.53		ER		WAPA		Laramie River-Sidney 345 kV		WITHDRAWN

		GEN-2016-043		09 NEB		16		DIS-16-1		Wind		230		ER		NPPD		Hoskins 345kV substation		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2016-050		09 NEB		16		DIS-16-1		Wind		250.7		ER		NPPD		Axtell-Post Rock 345 kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-075		09 NEB		16		DIS-16-1		Wind		50		ER		WAPA		Fort Thompson-Grand Isle 345 kV		IA PENDING

		GEN-2016-074		09 NEB		17		DIS-16-2		Wind		200		ER/NR		NPPD		Sweetwater 345 kV Substation		FACILITY STUDY STAGE

		GEN-2016-096		09 NEB		17		DIS-16-2		Wind		227.7		ER		NPPD		New switching station on Pauline-Moore 345kV		WITHDRAWN

		GEN-2016-106		09 NEB		17		DIS-16-2		Wind		400		ER/NR		NPPD		Gentleman Substation 345kV		FACILITY STUDY STAGE

		GEN-2016-110		09 NEB		17		DIS-16-2		Wind		152		ER/NR		WAPA		Laramie River-Stegall 345 kV Line		FACILITY STUDY STAGE

		GEN-2016-147		09 NEB		17		DIS-16-2		Solar		40		ER/NR		NPPD		Sidney 115 kV Sub		FACILITY STUDY STAGE

		GEN-2016-165		09 NEB		17		DIS-16-2		Wind		202		ER/NR		WAPA		Fort Thompson - Grand Island 345 kV Line		WITHDRAWN

		GEN-2016-167		10 E-TX		17		DIS-16-2		Solar		73.5		ER/NR		AEPW		 Lieberman - North Benton 138 kV Line 		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2013-011		12 W-ARK		10		DIS-13-1		Coal		30		ER		AEPW		Turk 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2016-013		12 W-ARK		16		DIS-16-1		CT		10		ER/NR		EMDE		LaRussell 160 kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-014		12 W-ARK		16		DIS-16-1		CT		10		ER/NR		EMDE		LaRussell Energy Center, 160kV Sub 		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-166		12 W-ARK		17		DIS-16-2		Solar		35		ER/NR		AEPW		Prairie Grove 69 kV Substation		WITHDRAWN

		GEN-2008-129		13 NE-KS & NW-MO		3		DIS-09-1		CT		80		ER		KCPL		Pleasant Hill 161kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2010-036		13 NE-KS & NW-MO		5		DIS-10-2		Hydro		5.9		ER		WERE		6th Street 115kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-011		13 NE-KS & NW-MO		6		DIS-11-1		Coal		50		ER		KCPL		Iatan 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-021		13 NE-KS & NW-MO		13		DIS-14-2		Wind		300		ER/NR		KCPL		Tap Nebraska City - Mullin Creek 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-005		13 NE-KS & NW-MO		14		DIS-15-1		Wind		200.11		ER		KCPL		Tap Nebraska City – Sibley 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2016-003		13 NE-KS & NW-MO		16		DIS-16-1		Diesel		12		ER		KCPL		Paola 161kV		IA PENDING

		ASGI-2017-006		13 NE-KS & NW-MO		16.5		DIS-16-2-PQ		Wind		238		ER/NR		AECI		Maryville 161 kV

		GEN-2016-088		13 NE-KS & NW-MO		17		DIS-16-2		Wind		151.2		ER/NR		KCPL		Transource Ketchem 345 kV Station 		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-115		13 NE-KS & NW-MO		17		DIS-16-2		Wind		300		ER/NR		KCPL		Holt County Switching Station 345 kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-149		13 NE-KS & NW-MO		17		DIS-16-2		Wind		302		ER/NR		WERE		Stranger Creek 345 kV Sub		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-150		13 NE-KS & NW-MO		17		DIS-16-2		Wind		302		ER/NR		WERE		Stranger Creek 345 kV Sub		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-157		13 NE-KS & NW-MO		17		DIS-16-2		Wind		252		ER/NR		KCPL		West Gardner 345 kV Sub		IA FULLY EXECUTED/ON SUSPENSION

		GEN-2016-158		13 NE-KS & NW-MO		17		DIS-16-2		Wind		252		ER/NR		KCPL		West Gardner 345 kV Sub		IA FULLY EXECUTED/ON SUSPENSION

		GEN-2016-174		13 NE-KS & NW-MO		17		DIS-16-2		Wind		302		ER/NR		WERE		Stranger Creek 345 kV Sub		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-176		13 NE-KS & NW-MO		17		DIS-16-2		Wind		302		ER/NR		WERE		Stranger Creek 345 kV Sub		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2011-040		14 S-OK		7		DIS-11-2		Wind		110		ER/NR		OKGE		Carter County 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2011-050		14 S-OK		7		DIS-11-2		Wind		109.8		ER		AEPW		Tap Rush Springs �- Marlow 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2012-004		14 S-OK		8		DIS-12-1		Wind		41.4		ER/NR		OKGE		Ratliff �- Pooleville 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2013-007		14 S-OK		10		DIS-13-1		Wind		100		ER/NR		OKGE		Tap Prices Falls - Carter 138kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2014-057		14 S-OK		13		DIS-14-2		Wind		250		ER		AEPW		Tap Lawton - Sunnyside 345kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2015-006		14 S-OK		15		DIS-15-2		Solar		9		ER		SWPA		Tupelo 138kV		TERMINATED

		GEN-2015-045		14 S-OK		15		DIS-15-2		Battery		20		ER		AEPW		Proposed Terry Road 345kV Substation on the Lawton Eastside to Sunnyside 345kV line		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2015-092		14 S-OK		15		DIS-15-2		Wind		250		ER		AEPW		Proposed Terry Road 345kV Substation on the Lawton Eastside to Sunnyside 345kV line		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2015-036		14 S-OK		16		DIS-16-1		Wind		303.6		ER		OKGE		Johnston County 345kV Substation		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-028		14 S-OK		16		DIS-16-1		Wind		100		ER		AEPW		Clayton 138 kV Sub		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2016-030		14 S-OK		16		DIS-16-1		Solar		100		ER/NR		OKGE		Brown 138 kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-063		14 S-OK		16		DIS-16-1		Wind		200		ER/NR		OKGE		Hugo-Sunnyside 345 kV		IA FULLY EXECUTED/ON SCHEDULE

		ASGI-2016-011		14 S-OK		16.5		DIS-16-2-PQ		Thermal		7.4		ER		SWPA		Allen 138 kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2016-012		14 S-OK		16.5		DIS-16-2-PQ		Thermal		61.72		ER		SWPA		Tupelo 138 kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		ASGI-2016-013		14 S-OK		16.5		DIS-16-2-PQ		Thermal		5		ER		WFEC		Ashland 138 kV		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2016-102		14 S-OK		17		DIS-16-2		Wind		150.9		ER/NR		OKGE		OKGE's Blue River 138 kV  Substation		IA FULLY EXECUTED/ON SUSPENSION

		GEN-2016-126		14 S-OK		17		DIS-16-2		Wind		172.5		ER/NR		OKGE		Arbuckle- Blue River 138kV LIne		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-129		14 S-OK		17		DIS-16-2		Wind		132		ER/NR		AEPW		Valliant 345 kV substation		WITHDRAWN

		GEN-2002-009IS		15 E-SD		14.5		DIS-15-2-PQ		Wind		40.5		ER/NR		WAPA		Ft Thompson 69kV [Hyde 69kV]		Commercial Operation

		GEN-2007-013IS		15 E-SD		14.5		DIS-15-2-PQ		Wind		50		ER/NR		WAPA		Wessington Springs 230kV		Commercial Operation

		GEN-2007-014IS		15 E-SD		14.5		DIS-15-2-PQ		Wind		100		ER/NR		WAPA		Wessington Springs 230kV		Commercial Operation

		GEN-2007-023IS		15 E-SD		14.5		DIS-15-2-PQ		Wind		49.5		ER/NR		WAPA				On Suspension

		GEN-2009-001IS		15 E-SD		14.5		DIS-15-2-PQ		Wind		200		ER/NR		WAPA		Groton-Watertown 345kV		On Schedule

		GEN-2009-018IS		15 E-SD		14.5		DIS-15-2-PQ		Wind		99.5		ER		WAPA		Groton 115kV		Commercial Operation

		GEN-2010-001IS		15 E-SD		14.5		DIS-15-2-PQ		Wind		99		ER/NR		WAPA		Bismarck-Glenham 230kV		On Schedule

		GEN-2010-003IS		15 E-SD		14.5		DIS-15-2-PQ		Wind		34		ER/NR		WAPA		Wessington Springs 230kV		Commercial Operation

		GEN-2012-014IS		15 E-SD		14.5		DIS-15-2-PQ		Wind		99.5		ER		WAPA				On Schedule

		GEN-2013-001IS		15 E-SD		14.5		DIS-15-2-PQ		Wind		89.7		ER		WAPA				On Suspension

		GEN-2013-009IS		15 E-SD		14.5		DIS-15-2-PQ		Wind		19.5		ER		WAPA		Redfield NW 115kV		Commercial Operation

		GEN-2014-001IS		15 E-SD		14.5		DIS-15-2-PQ		Wind		103.7		ER		WAPA		Sulphur 115kV		IA FULLY EXECUTED/ON SCHEDULE

		ASGI-2016-005		15 E-SD		15.5		DIS-16-1-PQ		Wind		19.8		ER		WAPA		Tap White Lake - Stickeny 69kV

		ASGI-2016-006		15 E-SD		15.5		DIS-16-1-PQ		Wind		19.8		ER		WAPA		Mitchall

		ASGI-2016-007		15 E-SD		15.5		DIS-16-1-PQ		Wind		19.8		ER		WAPA		Kimball 69kV

		GEN-2016-017		15 E-SD		16		DIS-16-1		Wind		250.7		ER		WAPA		Leland Olds-Fort Thompson 345 kV		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2016-036		15 E-SD		17		DIS-16-2		Wind		44.6		ER		WAPA		WAPA 230kV sub Granite Falls Township		FACILITY STUDY STAGE

		GEN-2016-087		15 E-SD		17		DIS-16-2		Wind		98.9		ER		WAPA		Bismark-Glenham 230 kV line 		FACILITY STUDY STAGE

		GEN-2016-092		15 E-SD		17		DIS-16-2		Wind		175		ER/NR		WAPA		Leland Olds-Ft Thompson 345 kV		FACILITY STUDY STAGE

		GEN-2016-103		15 E-SD		17		DIS-16-2		Wind		250.7		ER/NR		WAPA		 Leland Olds- Ft Thompson 345 kV		DISIS STAGE

		GEN-2016-164		15 E-SD		17		DIS-16-2		Wind		7.92		ER/NR		WAPA		Groton 115 kV substation		WITHDRAWN

		GEN-2005-008IS		16 W-ND		14.5		DIS-15-2-PQ		Wind		49.5		ER/NR		WAPA		Hilken 230kV [Ecklund 230kV]		Commercial Operation

		GEN-2006-015IS		16 W-ND		14.5		DIS-15-2-PQ		Wind		49.5		ER/NR		WAPA		Hilken 230kV [Ecklund 230kV]		Commercial Operation

		GEN-2007-015IS		16 W-ND		14.5		DIS-15-2-PQ		Wind		100		ER/NR		WAPA		Hilken 230kV [Ecklund 230kV]		Commercial Operation

		GEN-2009-026IS		16 W-ND		14.5		DIS-15-2-PQ		Wind		106.5		ER/NR		WAPA		Dickenson-Heskett 230kV		On Schedule

		GEN-2010-007IS		16 W-ND		14.5		DIS-15-2-PQ		Wind		172.5		ER/NR		WAPA				On Suspension

		GEN-2012-012IS		16 W-ND		14.5		DIS-15-2-PQ		Wind		75		ER/NR		WAPA		Wolf Point-Circle 115kV		On Suspension

		GEN-2014-003IS		16 W-ND		14.5		DIS-15-2-PQ		Wind		91		ER		WAPA				On Schedule

		GEN-2014-004IS		16 W-ND		14.5		DIS-15-2-PQ		Wind		384.2		ER/NR		WAPA		Charlie Creek 230kV		WITHDRAWN

		GEN-2014-006IS		16 W-ND		14.5		DIS-15-2-PQ		Gas		113.28		ER/NR		WAPA		Williston 115kV		On Schedule

		GEN-2014-010IS		16 W-ND		14.5		DIS-15-2-PQ		Wind		150		ER/NR		WAPA		Neset 115kV		On Schedule

		GEN-2014-014IS		16 W-ND		14.5		DIS-15-2-PQ		Wind		149.73		ER/NR		WAPA		Belfield-Rhame 230kV		On Schedule

		MPC01300		16 W-ND		14.5		DIS-15-2-PQ		Coal		493		ER/NR		OTP		Square Butte 230 kV		In Service

		MPC02100		16 W-ND		14.5		DIS-15-2-PQ		Wind		99.25		ER		OTP		Center - Mandan 230 kV		In Service

		GEN-2015-046		16 W-ND		15		DIS-15-2		Wind		300		ER		WAPA		Tande 345kV Substation (approximately 3.5 miles east of Tioga, ND)		IA FULLY EXECUTED/ON SCHEDULE

		GEN-2015-096		16 W-ND		15		DIS-15-2		Wind		150		ER		WAPA		Brady 230kV substation		IA FULLY EXECUTED/COMMERCIAL OPERATION

		GEN-2015-098		16 W-ND		15		DIS-15-2		Wind		100		ER		WAPA		Proposed Mingusville 230kV Substation on the Dawson-Medora 230kV line		WITHDRAWN

		GEN-2016-004		16 W-ND		16		DIS-16-1		Wind		201.6		ER/NR		WAPA		Leland Olds 230 kV 		IA FULLY EXECUTED/ON SUSPENSION

		GEN-2016-052		16 W-ND		16		DIS-16-1		Wind		3.3		ER		WAPA		Hilken 230kV		WITHDRAWN

		GEN-2016-053		16 W-ND		16		DIS-16-1		Wind		3.3		ER		WAPA		Hilken 230kV		WITHDRAWN

		GEN-2016-108		16 W-ND		17		DIS-16-2		Wind		200		ER/NR		WAPA		 Antelope Valley Substation (AVS)-Charlie Creek 345kV		WITHDRAWN

		GEN-2016-130		16 W-ND		17		DIS-16-2		Wind		202		ER/NR		WAPA		Leland Olds 345 kV		FACILITY STUDY STAGE

		GEN-2016-151		16 W-ND		17		DIS-16-2		Wind		202		ER/NR		WAPA		Tande 345kV Sub		FACILITY STUDY STAGE

		GEN-2016-152		16 W-ND		17		DIS-16-2		Wind		102		ER/NR		WAPA		Tande 345kV Sub		WITHDRAWN

		GEN-2016-155		16 W-ND		17		DIS-16-2		Wind		1.28		ER/NR		WAPA		Hilken 230 kV Sub		WITHDRAWN

		GEN-2006-002IS		17 W-SC-SD		14.5		DIS-15-2-PQ		Wind		51		ER/NR		WAPA		Wessington Springs 230kV		Commercial Operation

		GEN-2009-006IS		17 W-SC-SD		14.5		DIS-15-2-PQ		Wind		90		ER/NR		WAPA				On Suspension

		GEN-2009-007IS		17 W-SC-SD		14.5		DIS-15-2-PQ		Wind		100		ER/NR		WAPA				On Suspension

		GEN-2009-020AIS		17 W-SC-SD		14.5		DIS-15-2-PQ		Wind		131.3		ER/NR		WAPA		Tripp Junction 115kV		Commercial Operation

		GEN-2016-054		17 W-SC-SD		16		DIS-16-1		Wind		3.4		ER		WAPA		Springs 230kV		WITHDRAWN

		GEN-2016-094		17 W-SC-SD		17		DIS-16-2		Wind		200		ER/NR		WAPA		Ft Thompson-Oahe 230kV		FACILITY STUDY STAGE

		GEN-2002-008IS		18 E-ND		14.5		DIS-15-2-PQ		Wind		40.5		ER/NR		WAPA		Edgeley 115kV [Pomona 115kV]		Commercial Operation

		GEN-2005-003IS		18 E-ND		14.5		DIS-15-2-PQ		Wind		100		ER/NR		WAPA		Nelson 115kV		Commercial Operation

		GEN-2006-001IS		18 E-ND		14.5		DIS-15-2-PQ		Wind		7.5		ER/NR		XEL				Commercial Operation

		GEN-2006-006IS		18 E-ND		14.5		DIS-15-2-PQ		Wind		18.7		ER/NR		XEL		Marshall 115kV		Commercial Operation

		GEN-2007-020IS		18 E-ND		14.5		DIS-15-2-PQ		Wind		16		ER/NR		WAPA		Nelson 115kV		Commercial Operation

		GEN-2008-008IS		18 E-ND		14.5		DIS-15-2-PQ		Wind		5		ER/NR		WAPA		Nelson 115kV		Commercial Operation

		MPC00100		18 E-ND		14.5		DIS-15-2-PQ		Wind		99		ER		OTP		Langdon 115 kV		In Service

		MPC00200		18 E-ND		14.5		DIS-15-2-PQ		Wind		60		ER		OTP		Langdon 115 kV		In Service

		MPC00300		18 E-ND		14.5		DIS-15-2-PQ		Wind		40.5		ER		OTP		Langdon 115 kV		In Service

		MPC00500		18 E-ND		14.5		DIS-15-2-PQ		Wind		424.6		ER/NR		OTP		Maple River 230 kV		In Service

		MPC01200		18 E-ND		14.5		DIS-15-2-PQ		Wind		62.4		ER		OTP		Maple River 230 kV		In Service

		GEN-2016-007		18 E-ND		16		DIS-16-1		Wind		100.05		ER		WAPA		Valley City 115 kV		IA FULLY EXECUTED/ON SUSPENSION
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Scenarios

		Generation Interconnection Number or Upgrade ID		Assigned Study Cluster		Cluster Priority		Anticipated Commercial Operation or In-service Date		Service Type		Point of Interconnection or Upgrade Name		Requested Study or Upgrade Type 		Capacity or Upgrade Details 		Scenario 1: Status or Available MW		Scenario 2: Status or Available MW

		GEN-2015-095		DISIS-2016-001		1		 6/1/2020		ERIS		DeGrasse 138kV Substation		N/A		176		In-Service		In-Service

		GEN-2016-020		DISIS-2016-001		1		12/15/20		ERIS		Mooreland 138kV Substation		Limited Operation		148.4		NA		148.4

		51528		Identified in 2016 ITPNT as needed for reliability		NA		4/17/19		NA		DeGrasse 345 kV Substation		Regional Reliability		Tap the double-circuit 345 kV line from Woodward to Thistle to construct and interconnect the new DeGrasse substation.  Install any 345 kV substation facilities needed for the new 345/138 kV transformer.		In-Service		In-Service

		51529		Identified in 2016 ITPNT as needed for reliability		NA		4/17/19		NA		DeGrasse 345/138 kV Transformer		Regional Reliability		Install new 345/138 kV transformer at the new DeGrasse substation.		In-Service		In-Service

		51530		Identified in 2016 ITPNT as needed for reliability		NA		4/17/19		NA		DeGrasse - Knob Hill 138 kV New Line		Regional Reliability		Construct new 138 kV line from the new DeGrasse substation to Knob Hill.		In-Service		In-Service

		51531		Identified in 2016 ITPNT as needed for reliability		NA		12/1/24		NA		DeGrasse 138 kV  Substation (WFEC)		Regional Reliability		Tap the existing 138 kV line from Mooreland to Rose Valley and terminate both end points into the new DeGrasse substation.  WFEC and Oklahoma Gas and Electric Company shall decide who shall build how much of these Network Upgrades and shall provide such information, along with specific cost estimates for each DTO's portion of the Network Upgrades, to SPP in its response to this NTC.		Not In-Service		Not In-Service

		51569		Identified in 2016 ITPNT as needed for reliability		NA		4/17/19		NA		DeGrasse 138 kV Substation (OGE)		Regional Reliability		Tap the existing 138 kV line from Mooreland to Rose Valley and terminate both end points into the new DeGrasse substation.  OGE and Western Farmers Electric Cooperative shall decide who shall build how much of these Network Upgrades and shall provide such information, along with specific cost estimates for each DTO's portion of the Network Upgrades, to SPP in its response to this NTC.		In-Service		In-Service

		NA		NA		NA		NA		NA		NA		System Adjustment 		Adjust Woodward Phase Shifting Transformer phase angle set point from 5 degrees to 0 degrees		NA		Applied
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Constraints Summary

		SCENARIO

Callen Boris: Key:
S# = Scenario #
S#-MIT = Scenario # with requests at their available MW 		Generation Interconnection Number		Group		Service Type		Contraints		Constraint Type		Seasons		Most Severe Contingency		MVA Rate A		MVA Rate B		TC Loading (%)		TC Voltage		VMIN		VMAX		Impact Study Mitigation

		S1		GEN-2016-020		1		ER		'WOODWRD4 - WINDFRM4 - 1'		Thermal 		26SP0		'ROSE_VALLEY - MOORLND4 - 1'		133		153		107.2								Adjust Woodward Phase Shifting Transformer phase angle set point from 5 degrees to 0 degrees

		S2		GEN-2016-020		1		ER		No Constraints Observed						No Constraints Observed
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All Thermal

		SOLUTION		GROUP		SCENARIO

Callen Boris: Key:
S# = Scenario #
S#-MIT = Scenario # with requests at their available MW 		SEASON		SOURCE		DIRECTION		MONITORED ELEMENT		RATEA (MVA)		RATEB(MVA)		TDF		TC%LOADING (% MVA)		CONTINGENCY

		FDNS		01ALL		1		26SP0		G16_020		'TO -> FROM'		'WOODWRD4 - WINDFRM4 - 1'		133		153		0.35623		101.6		'WWRDEHV7 - NBUFFRG7 - 1'

		FDNS		01ALL		1		26SP0		G16_020		'TO -> FROM'		'WOODWRD4 - WINDFRM4 - 1'		133		153		0.38046		102.1		'MENOTAP4 - IMO 4 - 1'

		FDNS		01ALL		1		26SP0		G16_020		'TO -> FROM'		'WOODWRD4 - WINDFRM4 - 1'		133		153		0.43707		102.4		'4785'

		FDNS		01ALL		1		26SP0		G16_020		'TO -> FROM'		'WOODWRD4 - WINDFRM4 - 1'		133		153		0.38046		102.8		'MENOTAP4 - CLEOPLT4 - 1'

		FDNS		01ALL		1		26SP0		G16_020		'TO -> FROM'		'WOODWRD4 - WINDFRM4 - 1'		133		153		0.39529		103.1		'MORWODS4 - NINMILE 4 - 1'

		FDNS		01ALL		1		26SP0		G16_020		'TO -> FROM'		'WOODWRD4 - WINDFRM4 - 1'		133		153		0.38046		103.2		'CLEOCOR4 - CLEOPLT4 - 1'

		FDNS		01ALL		1		26SP0		G16_020		'TO -> FROM'		'WOODWRD4 - WINDFRM4 - 1'		133		153		0.419		103.8		'NOEL_SW - ROSE_VALLEY - 1'

		FDNS		01ALL		1		26SP0		G16_020		'TO -> FROM'		'WOODWRD4 - WINDFRM4 - 1'		133		153		0.39529		105.3		''P12:138:WFEC:MSL14''

		FDNS		01ALL		1		26SP0		G16_020		'TO -> FROM'		'WOODWRD4 - WINDFRM4 - 1'		133		153		0.39529		105.3		'BEARCAT - NINMILE 4 - 1'

		FDNS		01ALL		1		26SP0		G16_020		'TO -> FROM'		'WOODWRD4 - WINDFRM4 - 1'		133		153		0.39529		106.8		'BEARCAT - MOORLND4 - 1'

		FDNS		01ALL		1		26SP0		G16_020		'TO -> FROM'		'WOODWRD4 - WINDFRM4 - 1'		133		153		0.39529		106.8		'4787'

						1		26SP0		G16_020		'TO -> FROM'		'WOODWRD4 - WINDFRM4 - 1'		133		153		0.419		107.2		'ROSE_VALLEY - MOORLND4 - 1'

						2				G16_020				No Constraints Observed
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All Voltage

		SOLUTION		GROUP		SCENARIO

Callen Boris: Key:
S# = Scenario #
S#-MIT = Scenario # with requests at their available MW 		SEASON		SOURCE		MONITORED ELEMENT		BC Voltage (PU)		TC Voltage (PU)		Voltage Differ (PU)		VINIT (PU)		VMIN (PU)		VMAX(PU)		TDF		CONTINGENCY

						S1				G16_020		No Constraints Observed

						S2				G16_020		No Constraints Observed
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