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1.0 Description of the Generating Facility 
 
Q0038’s (“Interconnection Customer”) proposed generation facility is a 150 MW wind farm 
consisting of up to 83 wind turbines and a 34.5 kV collector system (“Project”).  Specific 
equipment has not been determined.  The Project would interconnect at 230 kV near pole #54 
(T8S, R32E, Section 18) on PacifiCorp's (“Transmission Provider”) Brady-Treasureton 230kV 
Line in Power County, Idaho.  The requested commercial in-service date is 8/1/2005. 
 
 
2.0 Scope of the Study 
 
This Study is subject to the FERC 2003-A generator interconnection procedures.  The report will 
be shared, under confidentiality provisions, with potential impacted parties including Idaho 
Power and Bonneville Power Administration (“Affected Systems”).  Comments received from 
Affected Systems may be incorporated into subsequent studies. 
 
This study is based on information provided by the Interconnection Customer.  The facility was 
modeled as a wind farm consisting of 83 Vestas V80 wind turbine generators.  However, it 
should be noted that the Interconnection Customer has not determined the type of machines that 
will actually be installed, the amount of shunt compensation to be installed, etc.  The results and 
conclusions of this study are subject to review and revision to accommodate any significant 
changes made to the assumed design. 
 
Additional issues will be studied that could impact the performance of this project related to 
Transmission Provider/WECC/NERC performance requirements.  These performance studies 
will be conducted during the Facility Study. 
 
Power flow and stability reports are attached in Appendix A. 
 
 
3.0 Type of Interconnection Service 

The Interconnection Customer has selected Network Resource (NR) Interconnection Service, but 
also study for Energy Resource (ER).  The customer will select NR or ER prior to the Facility 
Study. 
 
 
4.0 Interconnection Alternative 1 
 
4.1 Description of Proposed Interconnection  
 
The collector station and step-up transformer will be located adjacent to the interconnection 
point, discussed under 1.0. 
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4.2 Requirements, Cost, Schedule for ER Interconnection Service 
 
4.2.1 Transmission Modifications 
 
The proposed interconnection point is located approximately 7.25 miles south of Idaho Power 
Company’s Brady substation.  The wind facility would be connected to the Brady-Treasureton 
230 kV line at a new switching station to be constructed adjacent to the line.  The station would 
be configured as a ring bus with three new 230 kV breakers (see Figure 1).  The Interconnection 
Customer has stated that they will install a 34.5 kV collector system which will feed a 90 
OA/120FA/150FA MVA, 10%IZ, 34.5/230kV transformer (presumably an auto-transformer). 
 

 
 
4.2.2 Existing Breaker Modifications – (short circuit) 
 
A short circuit analysis was used to determine if the interrupting ratings of any existing breakers 
on Transmission Provider’s System will be exceeded due to the addition of the generating 
facility.  To simplify the earlier Feasibility Study, a conservative approach of using only the step-
up transformer impedance as the source impedance was used. 

 
 

 
 

 
 

Q0038 
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The results of the Transmission Provider’s Feasibility Study indicated that the short circuit 
currents with the new generation facility connected will be within the interrupting ratings of 
Transmission Provider’s existing breakers.  Additionally, Idaho Power reported that the 
conservatively modeled short circuit study resulted in no over-dutied breakers on their system.  
Therefore, there was no need to rerun the short circuit study with the wind plant with a more 
detailed model of the feeder and wind turbine system.  This generation facility is only 7.25 miles 
from Idaho Power’s Brady Substation. 
 
4.2.3 Protection Requirements 
 
Transmission Provider will require voltage and frequency protective relays at the new switchyard 
to meet ride through and trip requirements as defined in Table G2-6 of the Interconnection and 
Operating Requirements (Appendix C of the LGIA).  Trip signals will be sent to the generating 
plant’s turbine feeder breakers. 
 
New transmission line relays would be needed at Treasureton Substation on the 230kV line to 
the new Interconnection Customer’s Substation to work with the relays on the Treasureton line at 
Interconnection Customer’s facility. 
 
New transmission line relays would be needed at Brady Substation on the 230kV line to the new 
Interconnection Customer’s Substation.  Both of these sets of line relays, Treasureton – 
Interconnection Customer’s Substation and Brady – Interconnection Customer’s Substation will 
be communication dependent relay systems which will utilize a digital microwave system to 
support high speed data flow between relays. 
 
It is assumed that the ground mat for the new 230kV switching station and the ground mat under 
the wind farm’s collection substation will be adequately tied together so that during ground faults 
the two yards will be at the same potential.  By tying the ground mats together control cables can 
be used to supply ac and dc signals for protection and controls between the two yards.  The 230V 
tie line between the generation facility collector substation and the switching station will be 
protected with conventional bus relays. 
 
4.2.4 Data Requirements (RTU) 
 
A RTU will be installed at the new switching station to provide Transmission Provider’s 
dispatchers with remote control, indication, and analog signals for the 230kV breakers.  
Indication, analog and energy pulse data will be needed from the wind farms collector substation.  
This can be accomplish using a distributed design for the switching station RTU which will 
make is possible to feed data from both the switching station and the collector station through the 
same RTU.  The data required from the collector station will include: 
 

 Status indication for all 230kV and 34.5kV circuit switchers or breakers 
 

 Analog data for the: 
 Net Real Power from the generation facility 
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 Net Reactive Power from the generation facility 
 230kV bus voltage 
 Real Power through each of the 34.5kV breakers 
 Reactive Power through each of the 34.5kV breakers 
 Total reactive power from each 34.5 kV supplemental capacitor bank. 
 Wind speed 

 
 Pulses for the Net Energy from the generation facility 

 
The net power from the generation facility will need to be telemetered to Transmission 
Provider’s EMS. 
 
4.2.5 Communication Requirements 
 
Transmission Provider will require Remote Terminal Units (RTU) as follows: 

 
Interconnection Customer’s Switching Station: Install a SCADA RTU polled 
by the Salt Lake Control Center (SCC) Energy Management System (EMS). 
 
Interconnection Customer’s Collector Substation: Install a remote combination 
I/O module and interface to the Switching Station SCADA RTU. 
 

Transmission Provider’s additional communication requirements include microwave equipment 
as follows: 
 

To provide for line protection, SCADA, tele-metering, voice, and data 
communication circuits for the Project, new digital microwave equipment is 
necessary.  A new microwave path to Garden Creek is required to interconnect 
with Transmission Provider’s existing microwave system. 

 
Assumptions: 
 

a. The battery and charger at Garden Creek Microwave were replaced on a previous 
project and sized for the proposed microwave equipment. 

 
b. A microwave path from Interconnection Customer’s Switching Station to Garden 

Creek Microwave site via passive repeater located near Interconnection 
Customer’s Generating Facility exists per preliminary studies.  A field survey 
must be completed to microwave path availability. 

 
c. Land near Interconnection Customer’s Generating Facility can be acquired for a 

passive repeater site. 
 

d. RFL 9745 tele-protection channels are used for line protection. 
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4.2.5.1 For Line Protection 

Interconnection Customer’s Switching Station:  Install new digital microwave and multiplex 
equipment for a RFL 9745 protection circuit to Brady Substation and a RFL 9745 protection 
circuit to Treasureton Substation  

Idaho Power’s Brady Substation:  The existing RFL 9745 protection circuit requires 
programming, testing, and coordination with Idaho Power Company. 

Treasureton Substation:  The existing RFL 9745 protection circuit will require programming and 
testing. 

Garden Creek Microwave Station:  New digital microwave and multiplex equipment for analog 
protection circuits will be required. 
 
4.2.5.2 For Data Delivery to the Control Centers 

Interconnection Customer’s Switching Station:  Install new digital microwave and multiplex 
equipment for a SCADA circuit to Salt Lake Control Center (SCC), an analog tele-metering 
circuit to Goshen and SCC, plus voice and data circuits to SCC.   

A passive microwave repeater will be installed at a new site near the Interconnection Customer’s 
Switching Station for a microwave path to Garden Creek microwave site.  

Goshen Substation:  Install a new analog microwave channel and tele-metering receiver and 
interface to existing SCADA RTU. 

Cutler Microwave Station:  Install new digital and analog microwave channels circuits to SCC. 

SCC:  Install new digital microwave channels.  Install tele-metering receiver and interface to 
existing EMS local data terminal. 

Garden Creek Microwave Station:  Install new digital microwave and multiplex equipment for a 
SCADA circuit to SCC, tele-metering circuit to Goshen and SCC, plus voice and data circuits to 
SCC. 
 
4.2.6 Installed Cost and Schedule Estimates for Transmission Provider’s 

Interconnection Facilities and Network Upgrade Requirements  
 
4.2.6.1 Cost 
 
ER Service Interconnection at Interconnection Customer’s Switching Station 
 
ER Service – Other than Network Upgrades $   240,000 
ER Service – Network Upgrades $5,457,000 

Total Cost ER Service $5,697,000 
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“Other than Network Upgrades” includes items directly associated with directly interconnecting 
the line between the new switchyard and the Interconnection Customer’s Substation (switch, 
protection, revenue metering), and distributed RTU at the Interconnection Customer’s 
Substation. 
 
4.2.6.2 Schedule 
 
The installation of the three breaker switch station, communications, and protection scheme with 
no transmission line modifications, with full cooperation of the various agencies involved in 
permitting, and no delays due to permitting, weather, environmental issues or studies, or delays 
in land/Right of Way Acquisition, can be complete within 18 months from the date of execution 
of the Large Generation Interconnection Agreement or an Engineering and Procurement 
Agreement. 
 
Note:  this schedule requirement significantly conflicts with Interconnection Customer’s in-
service date.  Construction would not begin before completion of a Facility Study and signing of 
an LGIA. 
 
4.2.7 Maximum MW that can be delivered to Transmission Provider’s load as a 

Network Resource with no Transmission Line Modifications or Additions (for 
informational purposes only). 

 
The maximum megawatts that can be delivered to Transmission Provider’s load as a Network 
Resource, with no transmission line modifications or additions, are 100 MW in Winter and 100 
MW in Summer.  Transmission Provider expects that it would deliver 100% of the 
Interconnection Customer’s power to its network load obligations in the Goshen area. 
 
4.2.8 Additional requirements, plus total cost and schedule to deliver 100% of the 

Project’s capacity (150 MW) to Transmission Provider’s load as a Network 
Resource (for informational purposes only). 

 
In order to improve the reliability of the system, Transmission Provider will require that a 
thermal relay that will adjust the capacity of the line proportional to temperature and wind speed 
be installed on the Brady-Interconnection Customer’s Substation segment of the Interconnection 
Customer’s Substation-Treasureton line.  Additionally, the wind plant will require a generation 
runback or trip scheme that will be used to reduce generation for certain transmission line 
outages that cause the line segment from the interconnection point to Brady to overload. 
 
4.3 Requirements, Cost, Schedule for NR Interconnection Service 
 
4.3.1 Additional Transmission Line Modifications 
 
The requirements for NR Interconnection Service are the same as those under Sections 4.2, 
including 4.2.8.  Under NR Interconnection Service, where it is assumed that 100% of the 
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generating facility’s power will be delivered to Transmission Provider load as a Network 
Resource, Transmission Provider will require these additional modifications:  (1) as a 
precautionary measure, a thermal relay on the Brady-Interconnection Customer’s Substation 
segment; and (2) a generator runback or trip scheme to reduce generation for certain transmission 
line outages that would cause an overload on the Brady-Interconnection Customer’s Substation 
segment.  Transmission Provider bases this result on the assumption that it will be able to deliver 
all of Interconnection Customer’s power to its Goshen load area.  Transmission service south 
into Utah through Path C is not available without upgrades to Path C. 
 
This conclusion applies to Interconnection Service only.  When Interconnection Customer, or its 
transmission agent, applies for transmission service, additional studies and transmission 
modifications may be required. 
 
4.3.2 Technical Study Results 
 
In general the steady-state and dynamic performance analysis produced acceptable results with 
the wind turbine-generators modified to include the Advanced Grid Option (AGO) for model 
V80 machines.  However, for close-in faults some wind turbine generators were lost (i.e., failed 
to remain in-service) in apparent violation of the ‘WECC Generator Electrical Grid Fault Ride 
Through Capability’ criteria, a policy that is still under review.  Hence the Interconnection 
Customer and Transmission Provider will want to discuss this matter more thoroughly as the 
project and the ride through criteria move toward completion.  The complete study is attached in 
Appendix A. 
 
4.3.3 Cost 
 
The cost for NR Interconnection Service will be the same cost as ER service, plus the cost of the 
requirements discussed under 4.3.1, which is $50,000. 
 
NR Service Interconnection at Interconnection Customer’s Switching Station 
 
Cost of ER Service  $5,697,000 
Cost of modifications (Network Upgrades) to deliver 100% of power $     50,000 
Total Cost NR Service $5,747,000 
 
4.3.4 Schedule 
 
The schedule is the same as the schedule under Section 4.2.6.2, which is 18 months from the date 
a Large Generator Interconnection Agreement is signed or an Engineering and Procurement 
Agreement. 
 
4.4 Conclusions 
 

 For ER service, a three-breaker ring bus will be inserted at the Point of 
Interconnection on the existing 230 kV Brady – Treasureton line.  No existing 
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Transmission Provider breakers will need to be replaced.  For line protection, 
SCADA, tele-metering, voice, and data communication circuits for the Project, 
new digital microwave equipment is necessary.  A new microwave path to Garden 
Creek is required to interconnect with Transmission Provider’s existing 
microwave system.  The estimated installed cost for the Transmission Provider’s 
Interconnection Facilities and Network Upgrades is $5,697,000. 

 
 The estimated schedule is that Transmission Provider can have the Transmission 

Provider’s Interconnection Facilities and Network Upgrades ready for back feed 
within 18 months of a signed Standard Large Generation Interconnection 
Agreement, or Engineering and Procurement Agreement.  This schedule applies 
to ER or NR Interconnection Service.  These facilities will be sufficient for 
generation interconnection to Transmission Provider’s system.  Transmission 
Provider must receive and respond to a transmission service request from 
Interconnection Customer, or its transmission agent, possibly with additional 
modification requirements, before power deliveries are approved. 

 
 The maximum MW that can be delivered to Transmission Provider’s network 

load with no transmission line modifications or additions is 100 MW in the 
Summer and 100 MW in the Winter. 

 
 For NR service, all modifications discussed under Sections 4.2 and 4.3.1 are 

required for the interconnection service.  Modifications required to deliver the 
power include a thermal relay on the Brady-Interconnection Customer’s 
Substation segment of the Brady-Treasureton line, linked to a generation runback 
or trip scheme.  The estimated cost for the Transmission Provider’s 
Interconnection Facilities and Network Upgrades is $5,747,000.  The estimated 
schedule is the same as that reported for ER Service above, which is that 
Transmission Provider can have the Transmission Provider’s Interconnection 
Facilities and Network Upgrades ready for back feed within 18 months of a 
signed Standard Large Generation Interconnection Agreement, or Engineering 
and Procurement Agreement. 

 
 The wind farm must be designed so it is capable of delivering ±95% power factor 

at the Point of Interconnection at all times, except when the operating voltage of 
Transmission Provider’s system is abnormally high.  Under such high voltage 
conditions, the wind farm should operate under voltage control.  Additionally, the 
wind farm’s operation should not cause abrupt voltage changes on Transmission 
Provider’s system greater than +/- 3%. 

 
 For close-in faults some wind turbine generators were lost in apparent violation of 

the ‘WECC Generator Electrical Grid Fault Ride Through Capability’ criteria, a 
policy that is still under review.  Hence the Interconnection Customer and 
Transmission Provider will want to discuss this matter more thoroughly as the 
project and the ride through criteria move toward completion. 
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 Note, cost and schedule estimates above are offered to give the Interconnection 

Customer a sense for screening purposes.  The estimates are not based on detailed 
analyses. 

 
4.5 Affected System Comments 
 
A preliminary feasibility report was provided to Idaho Power and Bonneville Power 
Administration for their review and comment (see below).  A copy of this report will also be 
provided to these entities.  Any comments they may have will be incorporated into the Facility 
Study. 
 
4.5.1 Idaho Power 
 
Idaho Power provided input for inclusion in the final report. Their comments are summarized 
below: 
 

 Idaho Power reviewed Transmission Provider’s preliminary feasibility study and 
stated they reviewed the 230 kV breaker ratings in the Brady Station.  Their 
review indicated no breaker modifications or replacements will be required 
because of the proposed project. 
 

 Idaho Power assumed that the proposed generation will provide sufficient power 
factor correction equipment to present unity power factor at the point of 
interconnection to the Transmission Provider’s system. 
 

 Idaho pointed out the potential for SSR effects from two series capacitor banks in 
the region - one at our Borah Station and one at our Kinport Station.  Discussions 
of this issue with all parties indicated that SSR effects on wind turbines were not 
likely to be a problem.  Interconnection Customer is encouraged to review the 
series capacitor installations for potential SSR effects on their generating 
facilities. 
 

 When Interconnection Customer applies for transmission service, additional 
studies and transmission modifications may be required on the Idaho system. 

 
4.5.2 Bonneville Power Administration 
 
Bonneville Power Administration did not provide comments for the Feasibility report.  BPA 
could still identify impacts after reviewing this report, and these would be provided during 
subsequent studies. 
 




