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Executive Summary

This study focuses on the 230 kV, 115 kV, and 69 kV transmission systems, including transmission and distribution substations in the Klamath Falls and Lakeview/Alturas districts.  The purpose of this study is to identify system constraints and local reinforcements needed to meet area load growth for the period from the summer of 2011 to the summer of 2015.  Both areas are primarily summer peaking due to agriculture.
Loads on PacifiCorp Klamath Falls district substations are projected to peak at approximately 186 MW in the winter and 221 MW in the summer.  Overall growth rate in peak demand for the Klamath Falls District is estimated at 1.1% for winter and 1.1% for summer based on historical load growth.  Overall load factor for the area is approximately 60%.

PacifiCorp’s Lakeview/Alturas District load presently peaks at approximately 28 MW for winter and 23 MW for summer.  Inclusion of Surprise Valley Electrification Corporation (SVEC) loads brings the Lakeview/Alturas area peak to approximately 50 MW in the winter and 60 MW summer.  Overall growth rate for the Lakeview/Alturas area is estimated at 1.1% for summer and winter based on historical load growth.  The SVEC load in the Lakeview/Alturas area is projected to grow at 2.7% for summer and 2.3% for winter.
The most significant system deficiencies identified in the study are associated with the following:

· Loss of either Klamath Falls 230-69 kV, 125 MVA transformer bank

· Loss of the Malin 230-69, 125 MVA transformer bank

· Line 9 Outages: Klamath Falls to Hornet, Dairy to Bonanza Tap or Hornet to Dairy

· Line 56 Outages: Westside to Lakeport, Klamath Falls to Texum, or Texum to Bryant
To correct these deficiencies the following major construction items were identified in the study.

Malin-Casebeer 69 kV Line

The proposed 69 kV line between Malin and Casebeer would reduce or eliminate the load shedding exposure for nine different Klamath Falls area outages.  The project would include 15 miles of new line between Malin and Casebeer Substations and then a reconductor of the 5 mile section of line between Casebeer and Bonanza Tap.
Reconductor Line 9 Klamath Falls to Hornet
A project to reconductor 5.3 miles of line between Klamath Falls and Hornet Substations would reduce or eliminate load shedding for the following three outages:

· Malin 230-69 kV transformer

· Line 78 Malin to Malin Tap

· Line 5 Merrill to Merrill Junction

Related to the Line 9 reconductor project is the 0.5 mile segment connecting Line 9 at the Texum Tap to Texum Substation.  This line section overloads during an outage of Line 56 between Texum and Klamath Falls.
Reconductor of Line 18-7 and portions of Line 56
An outage of Line 56 between Westside and Lakeport will require Lakeport to be served via Ross Ave, which overloads Line 56 between Klamath Falls and Bryant.  At the other end of the loop an outage of Line 56 between Texum and Bryant will require Bryant to be served via Ross Ave, which causes an overload on Line 18-7 between Klamath Falls and Westside and on Line 56 between Westside and Ross Ave.  The solution to these overloads is to reconductor Line 18-7 and a portion of Line 56.
Breaker at BPA’s Canby Substation
A project to install a breaker and metering equipment at BPA’s Canby Substation is recommended in the study.  This would allow using the 50 MVA source for contingencies to carry Newell, Tulelake and all the 69 kV load served out of Alturas.  This backup source could also be used during peaks to prevent possible voltage collapse on Lines 5, 61 and 36 during a BPA-Warner 230-115 kV transformer or 230 kV Hilltop to Warner outage.
Henley Substation

Both Henley and Hornet Substations are approaching full capacity.  Rather than doing extensive work to upgrade both substations it is recommended to build a new 25 MVA metal-clad switchgear substation between the two locations which would serve the entire Henley load and a portion of the Hornet load.
Dorris transformer replacement
Dorris transformer T-3106,7,8 and regulator R-1113 are expected to reach their 8.6 MVA capacity in the summer of 2013.  It is recommended that they are replaced with a 14 MVA transformer and one regulator for each feeder.
Main bus center breaker at Klamath Falls
If there is a fault on the 69 kV main bus at Klamath Falls both transformers will trip, leaving the 177 MVA of load served out of Klamath Falls without power.   To reduce this exposure and allow the bus to be taken out of service it is recommended to install a center breaker on the main bus.  This will also allow either of the transformers or buses to be taken out for maintenance.
1-2

