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1.0 Description of the Generating Facility 
Q0059’s (“Interconnection Customer”) proposal is to connect a synchronous generator with a 10 
MW output, driven by a steam turbine, to PacifiCorp’s (“Transmission Provider”) 69 kV sub-
transmission system at a point about 800 feet from the existing Interconnection Customer’s 
Substation in Weed California (“Project”). 

2.0 Scope of the Study 
The System Impact Study Report shall consist of a short circuit analysis, a stability analysis, a 
power flow analysis, voltage drop and flicker studies, and protection requirements as required.  
The System Impact Study shall state the assumptions upon which it is based, state the results of 
the analyses, and provide the requirement or potential impediments to providing the requested 
interconnection service, including a 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 System Impact Study shall provide a list of facilities that are required as a 
result of the Interconnection Request and non-binding good faith estimates of cost responsibility 
and time to construct. 

3.0 Description of Proposed Interconnection 
Interconnection Customer’s existing Substation is served via a radial 69 kV line from the Weed 
69 kV Substation that receives its power through a 115 to 69 kV fixed ratio step down 
transformer at Weed Junction Substation. 
 
The equipment at Weed Junction Substation primarily consists of a 115 kV phase shifter and a 
four stage 115 kV capacitor installation.  This equipment is used to control the flow on Line 14 
to match scheduled rates, as per contract with a third party.  Line 14 is a 115 kV transmission 
line that presently delivers power to Weed Junction Substation from Copco 2, as well as, 
wheeling up to 100 MW of power southbound with a firm contract for capacity.  The transfer is 
scheduled on an hour by hour basis and responds to spot market sales by a third party.  
Transmission Provider is not in control of the schedule.  A 115 to 69 kV transformer and 69 kV 
equipment at Weed Junction is used to tap Line 14 to provide service to local retail loads.  This 
function is secondary to the Line 14 flow control purpose.  By necessity, the 115 and 69 kV 
transmission voltages at Weed Junction, and the distribution substations supplied by it, vary 
dramatically with the flow conditions and device settings.  Voltage fluctuations of 8% in 4 
minutes are common with a total voltage spread of about 13%.  Voltage regulators in the 
distribution substations isolate the retail customers from this voltage swing.   
 
Synchronous generators generally run best when holding a steady voltage and are of sufficient 
size to hold the terminal voltage constant.  A 10 MW synchronous generator connected through a 
fixed ratio step up transformer near Interconnection Customer’s existing Substation would be 
fully exposed to the fluctuating voltage in the Weed area, and not be large enough to materially 
affect the system voltage.  Additionally, at Weed Junction the voltage must vary with the phase 
shifter position and capacitor insertion to control the flow on Line 14.  A 10 MW synchronous 
generator running with the standard voltage regulation field control would counteract the effects 
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of the Line 14 flow control equipment at Weed Junction, resulting in an inability for 
Transmission Provider to effectively operate Line 14 for power transfer.  The generator would 
also likely hunt for voltage and would be exposed to frequent tripping due to necessary 
protection equipment settings.  Power flow analysis results confirm these problems. 
 
Transmission Provider Plans for the Weed Area 
 
Load growth in the Weed and Mount Shasta areas has resulted in system deficiencies within the 
sub-transmission system serving the area.  A major sub-transmission system upgrade affecting 
the Weed area has been approved and is under design and permitting.  This project will convert 
Line 1, which runs from Yreka Substation to Weed Junction Substation, to 115 kV.  The line will 
be operated normally open to Line 14 inside Weed Junction.  As planned, the section of line 
between Weed Tap and Weed Junction will remain at 69 kV and a parallel circuit constructed to 
complete the 115 kV loop.  The 115 to 69 kV transformer at Weed Junction substation will be 
switched to the new line as a primary source, with the existing Line 14 source remaining as an 
alternate.  This will improve the 69 kV voltage stability in the area, and the loading on Line 14 
will be reduced, improving its capacity and operation.  Line 14 will remain as an alternate feed, 
and a generator connected to the system must also work under this alternate configuration. 
 
A second project is presently under study to replace the existing 69 kV Weed Substation with a 
new 115 kV substation having more capacity.  When this is done, Interconnection Customer’s 
existing Substation may be converted to a 12.5 to 2.4 kV substation and the 69 kV transmission 
line serving it would be used as a 12.5 kV feeder supplied from the new Weed Substation.  This 
line conversion would eliminate the proposed point of interconnection for this generator and 
make it necessary for the Customer to change the output voltage of their step up transformer to 
115 kV. 
 
Depending on when the Customer decides to interconnect to the system, the system 
configuration may be different and each needs to be studied.  These configurations are: 

1. Current Configuration – This is the present configuration of the system with the Weed 
substation at 69 kV fed by a 69 kV line from Weed Junction Substation off of Line 14. 

2. After Line 1 Upgrade – This is the configuration of the system after the 69 kV feed 
from Yreka substation has been upgraded to 115 kV and re-aligned to the Weed Junction 
Substation.  The 69 kV feed to the Weed substation would then be from the Weed 
Junction Substation but sourced from the upgraded Line 1 from Yreka Substation. An 
application for a Permit to Construct has been submitted to the California Public Utility 
Commission for approval.  Assuming approval is received by September 2006, 
construction should be completed by June 2007.   

3. After the Weed Substation Upgrade – This is the configuration of the system after the 
Weed Substation has been upgraded to 115 kV and the substation is then fed directly 
from the Yreka substation via the 115 kV line upgraded in Configuration 2.  The schedule 
for this is dependent on load growth in the Weed area and therefore is unknown.  
Certainly, it is at least three to five years out. 
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Analysis 
 
A series of studies have been run to assess the impacts of interconnecting the generator as 
proposed just ahead of Interconnection Customer’s existing Substation on the existing 69 kV 
Line 1.  The results of these studies indicate that a voltage regulated generator cannot feasibly be 
interconnected to the existing system at this location.  Additionally, a generator trip could result 
in a voltage drop of up to 12.7% depending on the system operating state, and the generator 
would interfere with the automatic controls for the 69 kV switched capacitor at Weed Substation.  
With the generator operating on the existing system, control of the Line 14 schedule would be 
adversely impacted and a voltage hunting situation would be likely.  Because the generator 
would be unable to maintain constant voltage, the field controls on the generator would likely 
send it into overload or under excitation, resulting in a generator trip on a frequent basis. 
 
Power flow cases were also run to represent a generator interconnection after the planned Line 1 
construction has been accomplished.  The results indicate that generator operation would be 
difficult at best for a system normal operating state and interference with the Weed 69 kV 
capacitor control would still be a problem.  For the alternate feed operating state, generator 
operation would not be practical.  The conclusion is that the planned construction will not, by 
itself, permit interconnection of the generator, as proposed. 
 
The 10 MW output of the generator will exceed the area retail load under light load conditions.  
This exposes the system to islanding, under a variety of conditions, unless proper protection 
equipment and communications are installed. 
 

4.0 Requirements, Cost, & Schedule 

4.1 Requirements 
 
The proposed system changes necessary to accommodate this generator interconnection are 
dependent on the timing of the interconnection.  Three system configurations are possible: 1) 
Current Configuration - interconnection with the existing 69 kV system, 2) After Line 1 Upgrade 
- interconnection at 69 kV after the approved Line 1 construction has been completed, and 3) 
After Weed Substation Upgrade - interconnection after the proposed Weed Substation 115 kV 
conversion has been completed. 
 

4.1.1 Generating Facility Modifications 
 
The generator field control must be VAR sensing and use a rapid response static exciter regulator 
for this interconnection to function for any alternative.  This is a departure from common 
industry practice.  The proposed voltage regulated exciter controls for the project will not be 
acceptable.  It is required that the exciter controls be designed to sense VARs at the transmission 
interconnect point to compensate for the step up transformer VAR consumption, and set to hold 
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the VAR flow into the utility at near zero, to avoid interference with the Line 14 control 
equipment.  Research indicates that such control systems are available in the industry and that a 
custom design with high side PT and CT equipment will be feasible for the installation.  
According to papers researched, this interconnection adheres to the guidelines for situations 
where VAR regulation is recommended over voltage or power factor based control. 
 
The generation step up substation should be designed with the standard configuration providing a 
Transmission Provider controlled means of disconnection at the transmission termination, a 
means of disconnection and high side protection for the transformer (grounded wye on the high 
side, delta on the low side) and a low side breaker for generator protection.  Additional PT and 
CT equipment will be required on the high side for the VAR sensing exciter control.  If the 
interconnection is made at 69 kV, it is strongly recommended that the substation be designed for 
a possible upgrade to 115 kV some time in the future to accommodate the upgrade of the system 
to 115 kV.  The timing of the requirement to upgrade is not definitive, but probably wouldn’t 
occur for about ten years. 
 
Metering, protection and communications requirements for the substation are covered in other 
sections.  

4.1.2 Transmission Modifications 
 
1)  Interconnection at 69 kV – Current Configuration 
 
Because the 115 kV recommended interconnection configuration (see Section 3 below) may not 
be available in a timely manor, an interim solution is to connect the generator to the existing 69 
kV line just ahead of Interconnection Customer’s existing Substation, as proposed.   The existing 
69 kV line feeding Interconnection Customer’s existing Substation is radial, and has a means of 
disconnection at Weed Substation.   
 
The Weed area sub-transmission system presently experiences a voltage spread of about 13% as 
recorded at Weed Junction.  This spread is a result of equipment operation for control of Line 14 
and main grid voltage fluctuation.  The distribution substations supplied from this system have a 
regulation range of about 20%, which permits the delivery of voltage within the ANSI A 
requirements to the retail loads served by those substations.  However, a generator 
interconnected to the 69 kV transmission system through a fixed ratio step up transformer would 
experience the full voltage spread, and be unable to operate reliably.  Besides having terminal 
voltage significantly outside suitable operating parameters some of the time, the required under 
and over voltage relays necessary to protect the transmission system from voltage excursions 
caused by the generator, could likely induce false trip events.  To resolve this for the existing 
system, regulation equipment at 69 kV must be installed.  The most practical system change for 
this goal is to replace transformer bank T-2750,51,53 at Weed Junction with a standard 50 MVA 
115 to 69 kV transformer with an integral load tap changer with voltage regulation control and 
installation of a transrupter for protection.  This has been determined to be feasible without major 
substation reconstruction and will cost about $2,000,000 for the equipment and related work.  
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This equipment is expected to require frequent maintenance (probably yearly) due to an 
exceptionally high operation count.  Such maintenance will require that the Line 14 transfer path 
be shut down.  Installing the LTC transformer as a second transformer, leaving the original bank 
for use during LTC maintenance has been determined to be infeasible because it would require 
physical expansion and reconstruction of the 69 kV portion of Weed Junction Substation.  
Sustained commercial operation of Line 14 may require that a mobile transformer be installed to 
perform this maintenance, requiring that the generator be shut down during this period of time. 
 
When 69 kV switch 3G221 at Weed Junction is closed, and switch 2G10 is open and Weed 
substation is fed from the COPCO substation, the generator must remain off line due to 
protection complications.  This is not expected to happen very frequently and is not a restriction 
if the generator is connected to the 115 kV system. 
 

 

 
 

Configuration 1 - Interconnection at 69 kV with Current Configuration 
Feed from Line 14 through new transformer with LTC 

 
2)  Interconnection at 69 kV after Line 1 Upgrade 
 
The 69 kV interconnection requirements also will function adequately for the normal system 
configuration with tie switch 2G10 open, if the Line 1 conversion to 115 kV is completed as 
presently scoped, and the Weed and Interconnection Customer’s existing Substations remain at 
69 kV.  Because the Weed substation will be more removed from Line 14 voltage fluctuations, 
the Load Tap Changer transformer required for interconnection at Configuration 1 is not longer 
required; however, complications are expected with control of the 69 kV capacitor at Weed, 
forcing settings changes and probable, manual operation.  This system configuration may be 
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present for an interim period, depending on the timing of anticipated load additions in the area.  
However, if 2G10 is closed, connecting the Weed Junction transformer to the Line 14 source, 
and a partial schedule is placed on Line 14 the generation must remain off line due to voltage 
excursions.  This would occur if there was line or transformer maintenance that necessitated the 
alternate feed.  It is estimated that this may happen for about a couple of weeks a year.  If the 
Customer is agreeable to this restriction, then the LTC transformer installation could be avoided 
for interconnection under this configuration.   
 
Transmission Provider may at some time in the future, eliminate the 69 kV portion of the system 
necessitating the upgrade of the Customer’s transformer to 115 kV.  We therefore recommend 
that the substation be built with this in mind. 
 
 

 
 

Configuration 2 - Interconnection at 69kV after the Line 1 upgrade to 115kV 
Feed from Yreka via Upgraded Line 1 using existing transformation  

 
3)  Interconnection at 115 kV after Line 1 Upgrade and Weed Substation Upgrade 
(Recommended) 
 
From a performance perspective, the recommended interconnection for this generator is at 115 
kV at the proposed location just ahead of Interconnection Customer’s existing Substation.  This 
alternative provides for stable generator operation and adequate transmission voltage control in 
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the event of a generator trip for system normal operation.  This requires the prerequisite that the 
Line 1 conversion project is completed, that Weed Substation is rebuilt to 115 kV, the Weed Tap 
to Weed line (east from Weed Junction to existing line 1) be rebuilt to 115 kV, Interconnection 
Customer’s existing Substation is converted from 69 to 12.5 kV high side and a distribution 
feeder be constructed between Weed and Interconnection Customer’s existing Substations - it is 
Transmission Provider’s intent to utilize the existing 69 kV transmission line for this feeder.  
With this configuration, the Weed to Weed Junction line would also be rebuilt to 115 kV. 
 
There is no guarantee that the prerequisites will be accomplished in a timely manner.  Approval, 
construction and permitting delays could forestall the project three years or more.  Conversion of 
Weed Substation to 115 kV is dependent on anticipated development of new load in the Weed 
area among other factors outside Transmission Provider’s control. 
 
 

 
Configuration 3 - Interconnection after the proposed Weed Substation 115kV Upgrade 

115 kV feed directly from Yreka Sub 
 

For the contingency feed configuration, the generator would be connected to the Weed Junction 
115 kV source, instead of the Yreka source, and be exposed to voltage fluctuation related to the 
operation of Line 14.  However, the schedule would be reduced under this configuration, and the 
voltage fluctuations would probably be tolerable to the plant with VAR controls on the exciter.  
Exposure to false tripping would be present during this rarely used configuration and the plant 
could choose to remain off line. 

4.1.3 Interconnection 
 
An interim 69 kV interconnection will require reframing one of the existing wood pole structures 
in Line 1-6 (Weed Sub to Interconnection Customer’s existing Sub) to a substation tap structure 
and adding guying or installing a new substation tap structure with guying. From this tap 
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structure new 1/0 ACSR wire would be brought into to the dead end structure inside the new 
generation step-up substation. 
  
A 115 kV interconnection will require that the seven structures in Line 1-6 be reframed with 115 
kV insulators and one of the structures would also be reframed to a substation tap structure with 
added guying or installation of a new substation tap structure with guying. From this tap 
structure new 1/0 ACSR wire would be brought into the dead end structure inside the new 
generation step-up substation.  Also, a new 12.5 kV distribution feeder would need to be 
constructed as an under-build on Line 1-6 from Weed Sub to feed Interconnection Customer’s 
existing Sub. All the poles in this line will need to be checked for adequate height and strength 
for the addition of the new under-build. 

4.1.4 Existing Breaker Modifications – Short-Circuit 
 
The increase in the fault duty on the system as a result of interconnecting the Generation Facility 
in any of the three configurations will not push the fault duty above the interrupting rating of any 
existing fault interrupting equipment.  

4.1.5 Protection Requirements 
 
Transmission Provider will design and build a panel with protective relays for the detection of 
faults on the transmission line.  This panel will be installing at the generation facility.  This is 
true for all three of the interconnection options.  For Configuration 3 interconnection the 
protection package is designed to detect faults on the 115 kV lines that connect the generation to 
Weed Junction and Yreka Substations.  For Configuration 2 interconnection the protection 
package is designed to detect faults on the 69 kV line that connects the generation to Weed 
Junction Substation.  And for Configuration 3 interconnection the protection package is designed 
to detect faults on the 69 kV line that connects the generation to Weed Junction Substation in the 
normal case and the line to Yreka Substation in the alternate feed case.  Also installed in this 
panel will be a relay that monitors the voltage magnitude and frequency at the generation 
location.  If the magnitude or frequency of the voltage is outside of normal range of operation, 
the 12.47 kV circuit breaker at the plant will need to be tripped. 
 
The line protection will need to disconnect the generation facility from the circuit for any fault 
on the circuit before or at the same time as the relays at Weed Junction Substation and/or Yreka 
Substation operates for those faults.  To accomplish this, the generation developer has two 
options: Installing and maintaining a transfer trip circuit between Weed Junction Substation, 
Yreka Substation, and the generation facility for interconnection to Configuration 1 and 3; 
between Weed Junction Substation and the generation facility for interconnection Figure 2; or set 
the protective relays at the generation facility to trip the generator breaker high speed for any 
faults on the transmission line.  To ensure that the generation facility’s protection will respond to 
all fault conditions on the transmission line between Weed Junction Substation, Yreka 
Substation, and the generation facility; the relays will also respond to faults on other 115 kV 
lines out of Weed Junction and Yreka Substations for the Configuration 3 interconnection.  For 
the Configuration 2 interconnection the relays at the plant will operate for faults on the other 69 
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kV transmission lines fed out of Weed Junction Substation.  And for the Configuration 1 
interconnection the relays at the plant will operate for faults on the other 69 kV lines fed out of 
Weed Junction and Yreka Substations. The consequences of having the protection operating this 
way is that the generation will be interrupted for fault events that the facility would not need to 
be disconnected for if a more coordinated protection could be applied.  If the transfer trip circuit 
is installed the generator breaker will be tripped by this communication circuit any time the 
Weed Junction Substation and/or Yreka Substation breaker operate and the protective relays at 
the generation facility would be set in a time delay backup mode of operation thus keeping the 
generation on line the maximum amount of time.   
 
For Configuration 1 interconnection, at Weed Junction and Yreka Substations the automatic 
reclosing on the 69 kV breakers will be modified to block the reclosing if the line is energized.  
This modification at Yreka Substation will require the addition of a 69 kV voltage transformer 
on the line side of the 69 kV line breaker.  
  
For Configuration 2 interconnection, at Weed Junction Substation the automatic reclosing on the 
69 kV breaker will be modified to block the reclosing if the line is energized.   
 
For Configuration 3 interconnection, at Yreka Substation the automatic reclosing on the 115 kV 
breaker will be modified to block the reclosing if the line is energized.  This will prevent the 
accidental reclosing into the line if the generator has not disconnected from the system for the 
line fault event.  Since Weed Junction Sub breaker is normally reclosing into an energized line, 
energized from Yreka; similar controls will not be installed at Weed Junction Sub.   

4.1.6 Data Requirements (RTU) 
 
A remote terminal unit (RTU) reporting back to Transmission Provider’s Energy Control Center 
in Portland will be required at the generation facility.  With this RTU Transmission Provider will 
be monitoring the following: 
 
Analogs: 

 Generator MW 
 Generator MVAR 
 A phase transmission voltage 
 B phase transmission voltage 
 C phase transmission voltage 

 
Status: 

 Generator breaker 
 Transformer breaker 
 Line relay trouble alarm 

 
Accumulator Pulses: 

 Interchange metering kWH 
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The interchange real power MW will need to be telemetered to the Transmission Provider 
Energy Control Center in Portland independent of the analog supplied to the RTU 

4.1.7 Communication Requirements 

4.1.7.1 For Line Protection 
Multi-channel microwave and multiplex equipment will be installed between the Interconnection 
Customer’s Plant and Antelope Peak Communication Site.  Analog protection circuits will be 
cross-connected there to the radio link to Weed Junction Substation. 

4.1.7.2 For Data Delivery to the Control Centers 
An RFL 9800 shelf and transmitter will be installed at the plant to transmit real time interchange 
MW values.  A Line Sharing Switch will be installed for dial-up of relays and meters.  SCADA, 
voice, and telemetry circuits will be cross-connected at Antelope Peak to channels to Medford 
Service Center and the Portland Control Center. 
 

4.1.8 Substation Requirements (69kV inter-connection option) 
Weed Substation – No modifications are required. 
 
Weed Junction Substation – Replace T-2750, 2751 & 2753 single phase transformers with a 
single 115 to 69 kV, 50 MVA transformer with LTC. Install an S&C 115 kV transrupter and 
structure. The existing wood and steel structures and the wire bus work will need to be modified 
or replace, to accommodate the new transformer and transrupter device. 
 
NOTE: From pictures, it was discovered that a building was installed close to where the 3 single 
phase transformers are located. This may create a problem when we try to install the new 50 
MVA transformer in the existing space. 

4.1.9 Metering Requirements 
 
Transmission Provider will design and provide specifications for ordering all interconnection 
revenue metering equipment.  Stand alone revenue metering is required to be installed on the 
primary 69 kV (115 kV) line at a suitable location near the generation transformer, breaker 
bushing mounted current transformers are not acceptable.  The instrument transformers must be 
installed on a Transmission Provider approved underground or overhead facilities. 
  
The metering instrument transformers shall be wye connected design.  The current transformers 
shall be 0.3% 100/5 metering accuracy, RF 1.5.  The voltage transformers shall be 0.3% 
accuracy; ratio 350/1 for 69 kV connected metering. 
 
Revenue metering design will include two L&G 2510 switchboard meters at the interchange 
point with both DNP3 (level 2) and 0-1 ma analog output boards.  The meters will measure 
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delivered MWH and MVARH (Q1&Q2) for standard retail sales and received MWH and 
MVARH (Q3&Q4) for generation received quantities. 
 
The primary meter will be used for SCADA and revenue MV-90 dialup data, daisy chained 
together with the backup meter.  The SCADA quantities will be defined as delivered (OUT) to 
the customer and received (IN) from the customer accumulator MWhs and MW and MVAR 
instantaneous readings.  The telemetry requirement will be MW only and provided to the backup 
data communication system.  A means shall be provided to transfer the analog and digital signals 
from the main meter to backup meter for the SCADA and kWh pulse relays for routine 
maintenance on the meters. Four KYZ repeat relays, one input-three output, shall be installed to 
supply MWh energy and MVARh reactive pulses for all interested parties. 
 
A dial-up phone line is required for retail sales and generation accounting via the MV-90 
translation system. 
 
Equipment: 
 

69 kV metering system - two L&G meters, 4-wire wye instrument transformers (3 VTs; 3 
CTs).  
 
115 kV metering system - two L&G meters, 4-wire wye instrument transformers (3 VTs; 
3 CTs). 
 

4.2 Cost Estimate 
 
Cost estimates are provided for interconnection at three different points in time - each 
corresponding to the three possible Transmission Provider system configurations discussed in 
this report.  Each estimate is complete for that configuration and is mutually exclusive.  If the 
Customer interconnects at 69 kV and later upgrades to 115 kV some of the costs shown in the 
last cost estimate would not be necessary (e.g. communications).   
 
Current System Configuration (Corresponds to “Configuration 1”, 69 kV Interconnection) 
 
Interconnect – pole and guying $75,000
Transmission – new transformer at Weed Junction $2,000,000
Protection $299,500
Metering – 69 kV revenue $50,000
Communications – new microwave site $314,400
Communications - other $96,600

Total Interconnection Cost $2,835,500*
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After Line 1 Upgrade (Corresponds to “Configuration 2”, 69 kV Interconnection) 
 
Interconnect – pole and guying $75,000
Protection $279,500
Metering – 69 kV revenue $50,000
Communications – new microwave site $314,400
Communications - other $96,600

Total Interconnection Cost $815,500*
 
After Weed Substation Upgrade (Corresponds to “Configuration 3”, 115 kV Interconnection) 
 
Interconnect – pole and guying $75,000
Transmission – substation modifications $205,000
Line Rebuilds $150,000
Protection $279,500
Metering – 115 kV revenue $57,000
Communications – new microwave site $314,400
Communications – other $96,600

Total Interconnection Cost $1,177,500*
 
* The cost estimate provided assumes there is no line-of-site between the Interconnection 
Customer’s Weed Plant and Antelope Peak and therefore a new microwave site must be built.  If 
there is line-of-site, then all costs for the new microwave site would be eliminated.  Other 
communication costs would remain valid. 

4.3 Schedule 
 
Estimated schedules are provided for each of the possible configurations. 
 

1. Current Configuration – the schedule to connect at the current configuration will be 
driven by the lead time for the transformer.  Current lead times for this transformer are 
approximately nine months so the interconnection could not be completed until 
approximately one year after a signed interconnection agreement. 

2. After Line 1 Upgrade – The Line 1 Upgrade is currently scheduled to be completed by 
June 2007 assuming CPUC approval is obtained in September 2006.  The modifications 
required for this interconnection could be completed by June 2007 assuming an 
interconnection agreement was executed at by late 2006. 

3. After Weed Substation Upgrade – At this time it is not possible to provide a schedule for 
the completion of the Weed Substation Upgrade as it is dependent on increased load in 
the Weed area and a lengthy design and permitting process.  It is safe to say that it is at 
least three years away. 



   System Impact Study Report 
 
 
 

Q0054 Page 13 December 20, 2005 

5.0 Conclusions 
• Transmission Provider facilities in the area will be upgraded in phases over the next few 

years.  The interconnection cost of this Generating Facility will depend on when the 
Interconnection Customer wants to interconnect. 

 
• If the Interconnection Customer decides to interconnect to the 69 kV system prior to the 

Line 1 upgrade, the following modifications will be required:  
o Special VAR control for the generator exciter with sensing on the high side of the 

step up transformer 
o Replacement of the 115-69 kV fixed ratio transformer bank at Weed Junction 

substation with a new 50 MVA 115-69 kV transformer having a load tap changer 
and voltage control 

o A transmission tap into the generator step up substation including pole and guying 
changes and a switch and high side breaker. 

o Interconnection costs are estimated at $2,835,500. 
  

• If the Interconnection Customer decides to wait and interconnect to the 69 kV system 
following the Line 1 upgrade (current schedule is June, 2007), the following 
modifications will be required: 

o Special VAR control for the generator exciter with sensing on the high side of the 
step up transformer  

o A transmission tap into the generator step up substation including pole and guying 
changes and a switch and high side breaker. 

o The LTC can be avoided provided the Customer is willing to sacrifice some 
additional availability each year during equipment maintenance (estimated at two 
weeks). 

o Interconnection costs are estimated at $815,500. 
 

• The entire area, including the Generating Facility interconnection, may require upgrade 
to 115 kV, but this is not anticipated within the next ten years.  

 
• If the Interconnection Customer decides to wait and interconnect to the 115 kV system 

following upgrade of the Weed Substation to 115 kV, the schedule will depend on load 
growth in the Weed area and is unknown, but it is expected to be at least three to five 
years out, the following modifications will be required: 

o A 115 kV interconnection will require that the Line 1 conversion is completed, 
that Weed Substation is converted to 115 kV, and that Interconnection Customer’s 
existing Substation is converted to 12.5 kV and fed from Weed Substation. 

o Special VAR control for the generator exciter with sensing on the high side of the 
step up transformer.  

o Conversion of the Weed to Interconnection Customer’s existing transmission line 
to 115 kV and construction of a distribution under-build feeder along this 0.34 
mile long route. 

o Installation of a 115 kV disconnect switch at Weed Substation. 
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o Construction of a drop into the generation plant step up substation from the 
converted line including a disconnect switch and a breaker.  

o Interconnection costs are estimated at $1,177,500. 


