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1.0 DESCRIPTION OF THE GENERATING FACILITY 
Interconnection Customer has submitted three interconnection requests for PacifiCorp 
(“Transmission Provider”) to study the proposed interconnection of a total of 14MW of wind-
powered generation in Umatilla County, Oregon (“Project”).  There will be one collector system 
step-up transformer and one 69 kV radial interconnection shared by three wind farms.  The first 
farm will consist of a single feeder of three connected wind turbines with a total capacity of 6 
MW.  The second farm will consist of a single feed of two connected wind turbines with a total 
capacity of 4 MW.  The third farm will consist of a single feed of two connected wind turbines 
with a total capacity of 4 MW.     
 
The requested in-service date for this Qualifying Facility is December 15, 2007. As there is no 
Interconnection Agreement in place to date, the commercial operations date will need to be 
revised. 
 
The Transmission Provider has assigned queue numbers Q0145, Q0146 and Q0147 to these 
projects. 
 

2.0 SCOPE OF THE STUDY 
 
The Interconnection System Impact Study shall evaluate the impact of the proposed 
interconnection on the reliability of the Transmission System.  The Interconnection System 
Impact Study will consider Base Case as well as all generating facilities (and with respect to (iii) 
below, an identified Network Upgrades associated with such higher queued interconnection) 
that, on the date the Interconnection System Impact Study is commenced: 
 

(i) are directly interconnected to the Transmission System; 
(ii) are interconnected to Affected Systems and may have an impact on the Interconnection 

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

Transmission System; and 
(iv) have no Queue Position but have executed an LGIA or requested that an unexecuted 

LGIA be filed with FERC. 
 
The Interconnection System Impact Study will consist of a short circuit analysis, a stability 
analysis, and a power flow analysis.  The Interconnection System Impact Study will state the 
assumptions upon which it is based; state the results of the analyses; and provide the 
requirements or potential impediments to providing the requested interconnection service, 
including preliminary indication of the cost and length of time that would be necessary to correct 
any problems identified in those analyses and implement the interconnection.  The 
Interconnection System Impact Study will provide a list of facilities that are required as a result 
of the Interconnection Request and a non-binding good faith estimate of the cost responsibility 
and a non-binding good faith estimated time to construct. 
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3.0 TYPE OF INTERCONNECTION SERVICE 
All of the Projects being studied are qualified facilities. 
 

4.0 DESCRIPTION OF PROPOSED INTERCONNECTION 
The Project’s proposed interconnection is located approximately three miles from Transmission 
Provider’s existing 69 kV Hinkle substation. 
 

5.0 STUDY ASSUMPTIONS 
• Facilities are as shown on the one-line diagram dated June 2007, provided by the 

developer, including 7 Suzlon S88 2.0 MW wind turbines. 
 

• The wind turbines contain power factor correction capacitors, divided into 14 steps, such 
that a power factor of up to approximately 1.0 can be maintained at the generator. 

 
• Additional reactive compensation, in the form of switchable capacitor banks, will be 

located at the collector station.  These will be used to help maintain a power factor near 
unity at the point of interconnection. 

 
• The Suzlon integrated power factor correction will cut out simultaneously or immediately 

prior to generator cut out. 
 

• The previously studied Q0102-106 50 MW wind interconnection is included in the base 
system. 
 

6.0 STUDY RESULTS 
• The project has no adverse impact on system performance with respect to transient 

voltage dips, transient frequency excursions or post-transient voltage deviation for any of 
the disturbances analyzed. 

 
• As a minimum, PacifiCorp requires interconnecting generators, including wind facilities, 

to remain connected and operational for three-phase faults with normal clearing and 
single-line-to-ground faults with delayed clearing. Based on modeling data provided be 
the developer and wind manufacturer, dynamic simulations indicated that the wind plant 
is capable of satisfying this requirement for one of the analyzed disturbances. 

 
 
• Facility upgrades, such as the upgrade of transmission line protection to reduce fault 

clearing times, could mitigate the deficient low voltage ride-through performance of the 
plant. Once the Interconnection Customer has finalized the nature of the upgrades 
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necessary to meet the interconnection requirements, PacifiCorp will re-study the dynamic 
performance of the facility. 

6.1.1 Requirements 

Generating Facility Modifications 
Power flow simulations show that approximately 2 MVAR of shunt capacitors (at 1.0 pu 
voltage) located on the 34.5 kV collector station bus could maintain area bus voltages at pre-
project levels during contingencies on the system.  Also, 2 MVAR allows the power factor of the 
project to be maintained at approximately 1.0 pu at the point of interconnection during maximum 
generation.  The 34.5 kV switchable shunt capacitor bank should be equipped with automatic 
voltage control, set to switch capacitors as needed to maintain a voltage range of 1.00 to 1.02 pu 
at the 69 kV point of interconnection.  Power factor control with voltage override would also be 
an acceptable control strategy here, such that if the voltage at the point of interconnection is 
within the voltage range then power can be delivered under power factor control at 1.0 per unit 
power factor.  If the voltage at the point of interconnection exceeds the highest voltage in the 
range capacitors will be switched off, and if the voltage at the point of interconnection is lower 
than the lowest voltage of the range, capacitors will be switched on.  The power factor control 
point for the individual generators should be approximately 1.0.  Control settings should be 
coordinated with the transmission provider. 
 

Transmission Modifications 
Interconnecting at the Hinkle 69 kV bus overloads the 2/0 CWC and 397.5 ACSR line between 
Hinkle and Hermiston substations. It will be necessary to reconductor this 3.35 mile section of 
CWC with 556.5 ACSR.  In Phase I it was not necessary to reconductor the 0.48 miles of 397.5 
ACSR.  The additional 14 MW of Phase II surpasses the lines thermal capabilities when the wind 
farm is generating its full nameplate capacity of 64 MW necessitating a reconductor of the 397.5 
ACSR.  Therefore, a total of 3.83 miles of 69 kV line from Hinkle to Hermiston must be 
reconductored with 556.5 ACSR 26/7 Dove conductor. Since this is a radial connection to 
Hinkle, the construction must be done with the line hot. 
 
For an outage of the normal feed to Hinkle Substation from Hermiston, the project could not be 
transferred to the Pendleton source. The capacity of the line between Hinkle tap and Pendleton is 
inadequate, and an additional switch would be required at Hinkle tap. Also, voltage fluctuations 
would be well outside of the transmission provider’s guidelines without some type of high speed 
voltage control that could take advantage of the full range of project reactive capability. The risk 
of loss of the source from Hermiston is low with minimal line exposure, so this should not be an 
issue. 
 
The control settings for the Cold Springs 230-69 kV transformer LTC will require changes, as 
these controls presently utilize line drop compensation. 
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The transmission provider’s Hermiston area load is approximately 7 MW during light load 
periods. There is a tie back to the Walla Walla area via the McNary-Walla Walla 230 kV line.  
However, there may be an excess of generation resources in the Walla Walla area, making it 
necessary for the Interconnection Customer’s transmission agent to secure additional 
transmission service from BPA to deliver the excess power to another Transmission Provider 
load area. 
 
It should be noted that this additional 14 MW of Phase II can create overloading issues for a 
couple unlikely but possible scenarios. The 69 kV line from Hermiston to Umatilla is 
conductored with 397.5 ACSR and can become slightly overloaded for summer periods when 
area loads are very light during situations with the Cold Springs 230-69 kV transformer out of 
service. The Cold Springs 230-69 kV 60 MVA transformer can become slightly overloaded as 
well during light load summer situations with the Umatilla to Hermiston 69 kV line out of 
service.  These are both contingent on the wind plant generating its entire nameplate capacity of 
64 MW, together with hot ambient temperature and minimal area load. Due to the unlikely 
chance these scenarios happen, it is recommended no mitigation steps be taken.   
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Figure 1: System One Line Diagram 
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Existing Circuit Breaker Upgrades – Short Circuit 
The increase in the fault duty on the system as a result of the addition of the generation facility 
with the 7 – 2.0 MW generators connected to the transmission system through an 8/12/15 MVA 
transformer with 4% impedance will not require the replacement of any of the existing fault 
interrupting devices.  
 

Protection Requirements 
The fault interruptive device on the 69 kV at the Interconnection Customer’s facility must be 
capable to be used to energize the transformer at the Interconnection Customer’s facility.  The 
Transmission Provider will not energize the line from Hinkle Substation to the generation facility 
with the Interconnection Customer’s fault interruptive device closed.  For this reason it is 
recommended that this fault interruptive device be a 69 kV breaker and not a circuit switcher. 
The line protection panel that the Transmission Provider supplied for the Q0102 – Q0106 
generation projects for the protection of the 69 kV at the collector station will need to be 
connected to the parallel combination of the secondary currents through two of the 69 kV 
breakers.  The operation of those relays will then trip two of the 69 kV breakers.  This should not 
be a problem to accomplish as long as the two collector stations are on a common ground mat.  
Other than this change and the modification of the line relays settings no other work on the line 
protection will be needed. The 34.5 kV line breakers will need to be tripped open for the receipt 
of the transfer trip signal from Hinkle Substation for the abnormal voltage magnitude or 
frequency operation.  This is the same signal that will be tripping the 34.5 kV breaker for the 
Q0102 – Q0106 projects. 

Data (RTU) Requirements 
The data concentrator to be installed for the Q0102 – 106 projects, which will be communicating 
with the new RTU at Hermiston Substation, needs to be configured to take in the following 
additional data: 
 
Analogs: 

 Real Power output from each of the 34.5 kV collector circuit 
 Reactive Power output from each of the 34.5 kV collector circuit 
 Reactive Power output from the switched reactive source 

 
Status: 

 All 34.5 and 69 kV circuit breakers  
 

Communication Requirements 
See Data (RTU) Requirements Section 
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Metering Requirements 
No metering modifications will be required at this time. If at any point the Interconnection 
Customer decides to enter into separate Power Purchase Agreements (PPA), then the installation 
of revenue metering will be required on each feeder (on the 69kV side) at the collector 
substation. 
  
 
Substation Requirements 
There are no modifications required at the Hermiston substation for the addition of Q0145, 
Q0146 and Q0147 projects. 
 

6.1.2 Cost Estimate 
 
Q0145-147 Collector Station - Protection & Controls (Relay Settings and 
update Drawings) 

$ 13,000  

Portland Control Center - Hermiston Substation - RTU (program 
additional data points through SCADA)   

$6,000

Hermiston - Hinkle 69 kV Line - Reconductor 3.83 miles with 556.5 
ACSR (energized line), Additional manual line switch at Hinkle Tap and 
structure 

$641,000

 
Total Cost –Interconnection Service  $660,000

 

6.1.3 Schedule 
It will take approximately 12 months from the execution of a small generator interconnection 
agreement to implement the modifications required to accommodate this request. 
 

7.0 PARTICIPATION BY AFFECTED SYSTEMS 
The Transmission Provider has identified Bonneville Power as an affected system. 
 

8.0 APPENDIX 
Dynamic Stability Study 
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