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Zones & study results 

Zone 1 overview 
Zone 1 includes the Wisconsin counties of: 

 Adams 
 Forest (southwestern portion) 
 Fond du Lac (northwest portion) 
 Green Lake 
 Juneau 
 Langlade 
 Lincoln 
 Marathon 
 Marquette 
 Monroe (eastern portion) 
 Oneida 
 Portage 
 Shawano (western portion) 
 Vernon (eastern portion) 
 Vilas (southern portion) 
 Waupaca 
 Waushara 
 Winnebago (western portion) 
 Wood 

 
The physical boundaries of Zone 1 and transmission facilities located in Zone 1 are shown 
in Figure ZS-17.  
 
Land use in Zone 1 is largely rural, including agricultural and forested areas.  
 
Zone 1 typically experiences peak electric demands during the summer months, with some 
winter peaks appearing in the northern portion. Primary electricity users in Zone 1 include a 
number of large paper mills and food processing plants. 

Zone 1 demographics 
The population of the counties in Zone 1 grew at an annual rate of 0.5 percent from 1995 to 
2005. The highest growth rate occurred in Adams County, which grew at 1.9 percent, while 
the highest increase in population occurred in Marathon County, which increased by 7,300 
people over the period. 
 
During the same period, the annual employment growth rate was 1.2 percent. The highest 
growth rate occurred in Adams County, while the largest increase in employment occurred 
in Marathon County. 
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Zone 1 future population and employment projections 
Population in Zone 1 is projected to grow at 0.5 percent annually between 2001 and 2006 
and is projected to grow at 0.7 percent from 2006 through 2011. From 2001 to 2006, 
Marathon County realized the largest increase in population, while Juneau County has the 
highest growth rate. 
 
Employment in Zone 1 grew at 0.9 percent annually between 2001 and 2006 and is 
projected to grow at 1.1 percent from 2006 through 2011. From 2001 to 2006, Marathon 
County realized the largest increase in employment, while Adams County has the highest 
growth rate. 

Zone 1 environmental considerations 
Zone 1 covers the central and north-central portions of Wisconsin and spans a wide range 
of ecological landscapes varying from the Northern Highland and North Central Forest 
regions in the northern part of the zone through the Forest Transition, Central Sand Plains 
and Central Sand Hills regions to the Western Coulee and Ridges region in the southern 
portions of the zone. Descriptions of the characteristics of each of these ecological 
landscapes may be found on the Wisconsin Department of Natural Resources Web site: 
http://www.dnr.state.wi.us/org/land/er/publications/cw/Ecological_landscapes.asp 
  
The northern portion of the zone contains numerous lakes and woodlands, while the 
southern portion is more agricultural in nature. Lands in this zone primarily are located in 
the Upper and Central Wisconsin River drainage basins with smaller portions of the zone 
located in the Fox and Wolf River drainage basins. The Necedah and Fox River National 
Wildlife Refuges, a small portion of the Nicolet National Forest and several Indian 
reservations are located in this planning zone. 
 

Zone 1 electricity demand and generation 
The coincident peak load forecasts for Zone 1 for 2007, 2011 and 2015 are shown in Table 
ZS-7. Existing generation, along with proposed generation based on projected in-service 
year, also is shown. The resultant difference between load and generation, with or without 
the proposed generation, is shown as well. 
 
The table shows that load is projected to grow at roughly 2.4 percent annually from 2007 
through 2015. Comparing load with generation (at maximum output) within the zone 
indicates that Zone 1 is a net importer of power during peak load periods.  
 

Zone 1 transmission system issues  
Key system performance issues in Zone 1 include: 
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 the load serving capability of the 115-kV loop in northern Zone 1 (Rhinelander Loop), 
including voltage stability, 

 the load serving capability of the 138-kV and 69-kV network in southern Zone 1, 
 reclosure angle on the Eau Claire-Arpin 345-kV line. This issue can limit the allowable 

flow on this line. Stability issues can arise if the reclosure angle is too large after a trip 
of this line. 

 operating guides for lower voltage facilities for loss of either the Eau Claire-Arpin or 
Arpin-Rocky Run 345-kV lines. In particular, the Monroe County-Council Creek 69-kV 
line and the T Corners-Wien 115-kV line are susceptible to tripping for loss of the Eau 
Claire-Arpin 345-kV line. For the loss of the Arpin-Rocky Run 345-kV line, the 138-kV 
system south of Arpin and the 115-kV system north of Arpin are susceptible to 
overloads. These conditions strain the load serving capability of the network in Zone 1. 

 The outage of the Weston Unit 3 generator can result in potential voltage collapse and 
system instability in the area and can aggravate the Eau Claire-Arpin flow limit issues. 

 A fourth large generator will be added at the existing Weston generation station in the 
Wausau area. Generator interconnection studies were performed indicating that 
additional 345-kV lines will be required along with upgrades to existing lower voltage 
facilities.  

 

Zone 1 - 2007 study results 
 
Refer to Table ZS-1 and Figure ZS-1 
 
Summary of key findings 

 The Rhinelander Loop will require additional interconnections to other portions of the 
system in order to reliably serve load in the 2008 to 2010 timeframe. 

 Interim operating procedures are in place to deal with heavy flows in part due to parallel 
path flows and imports into the ATC system. 

 Construction activity associated with the future completion of the Arrowhead-Gardner 
Park 345-kV line poses a near-term challenge to our system. The Arrowhead-Gardner 
Park 345-kV line will significantly reduce or potentially preclude the need for certain 
operating guides currently in use, will improve system stability and, in concert with other 
lower-voltage projects, will improve import capability.  

 In order to accommodate the proposed generation in the Wausau area, an additional 
345-kV line will be required. The difference between the in-service dates of the 
proposed generation and the 345-kV line needed for the generation will require that 
lower-voltage upgrades take place before the generation is placed in service with 
operating restrictions until the 345-kV line is energized.  

 Low voltages at and near the Council Creek substation in the Tomah area will require 
that a combination of reinforcements be implemented to reliably serve load in the future. 
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In Zone 1, there were a number of facility overloads, several facilities near their emergency 
ratings, low voltages in the Rhinelander Loop and impending low voltages under 
contingency throughout the zone. In addition, the need exists to address potentially heavy 
flows due in part to parallel path flows on certain ATC facilities during non-peak periods 
and to keep the system intact during outages of the Eau Claire-Arpin and Arpin-Rocky Run 
345-kV lines.  
 
We anticipate that the parallel path flow and import issues will be addressed in large part 
by the planned Arrowhead-Gardner Park 345-kV transmission line project and other lower-
voltage projects. However, the projected in-service date for the Arrowhead-Gardner Park 
project is the end of June 2008, so interim mitigation measures will be necessary to ensure 
continued reliable transmission service. We expect that modifications to existing operating 
guides dealing with parallel path flow and imports will be utilized prior to the completion of 
the Arrowhead-Gardner Park project. 
 
For Arrowhead-Gardner Park, the current plan is to construct the 345-kV line project in 
phases. In the first phase, new 345- and 115-kV switchyards (Gardner Park Substation) will 
be constructed on the Weston Power Plant site along with the southern portion of the 
Arrowhead-Gardner Park line, from Gardner Park to Stone Lake. The Gardner Park 
substation was completed in the spring of 2006 while the Gardner Park-Stone Lake line is 
scheduled to be completed in late 2006.  
 
The Arrowhead-Gardner Park project initially will require the development of the following 
345- and 115-kV facilities at the new Gardner Park Substation:  

 a new, four-position 345-kV ring bus to accommodate the new Arrowhead-Gardner 
Park 345-kV line, 

 terminating the existing Weston-Rocky Run 345-kV line, 
 two new 500 MVA, 345/115-kV transformers at Gardner Park instead of Weston 

Substation, 
 a new, six-position 115-kV breaker and one-half bus to accommodate the above two 

500 MVA transformers and other 115-kV facilities better terminated at Gardner Park 
instead of Weston, 

 two short 115-kV transmission lines connecting the existing Weston 115-kV 
substation to the new Gardner Park Substation and 

 relocating two of the existing 115-kV lines currently terminated at the existing 115-kV 
Weston bus. Power flow studies and routing constraints at Weston have indicated 
that moving the Weston-Kelly and the Weston-Blackbrook 115-kV lines to the new 
Gardner Park Substation provide the optimum network benefits. 

 
At Stone Lake, a 345/161-kV transformer is proposed to be installed and connected to the 
Gardner Park -Stone Lake line. The existing Stone Lake-Stinson 161-kV line will then be 
taken out of service and construction on the northern portion of the Arrowhead-Gardner 
Park line, from Stone Lake to Arrowhead, will begin on the Stone Lake-Stinson right-of-
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way. The 345/161-kV transformer at Stone Lake is needed to provide support in northwest 
Wisconsin, while the Stone Lake-Stinson right-of-way is under construction. The portion of 
the line from Stone Lake to Stinson will be built as a double-circuit line, carrying the 
Arrowhead-Gardner Park 345-kV circuit and the Stone Lake-Stinson 161-kV circuit. 
 
ATC evaluated several potential options for making the temporary expansion of the Stone 
Lake substation permanent. Because of the network benefits this interconnection provides, 
we have decided to pursue this substation expansion as a permanent facility. As noted 
above, a 345/161-kV transformer will be installed at Stone Lake during construction of the 
northern portion of the Arrowhead-Gardner Park line to support the system during the 
construction-driven outage of the Stone Lake-Stinson 161-kV line. Making this installation 
permanent will provide long-term support to the northern Wisconsin system and improve 
the operating characteristics of the Arrowhead-Gardner Park 345-kV line. Other related 
projects include installation of capacitor banks and an inductor bank for both switching and 
operating the Arrowhead-Gardner Park line. 
 
The steady state and voltage stability studies for the reactive support requirements for the 
Arrowhead-Gardner Park 345-kV line indicate the following capacitor installations as the 
configurations providing the most system benefits: 

 Two 75 MVAR capacitor banks at the Arrowhead 345-kV bus 
 One 75 MVAR capacitor bank at the Stone Lake 345-kV bus 
 Three 50 MVAR capacitor banks at the Gardner Park 115-kV bus 

 
There are a number of projects associated with the Arrowhead-Gardner Park 345-kV line 
needed to achieve the level of import capability contemplated in the Wisconsin Reliability 
Assessment Organization report. ATC’s projects include constructing a 345-kV switchyard 
at Weston, replacing the existing 345/115-kV transformer at Weston, rebuilding the Kelly-
Whitcomb and the Weston-Northpoint 115-kV lines and installing capacitor banks at 
Weston, Arrowhead and Rocky Run. The Kelly-Whitcomb and Weston-Northpoint projects 
are discussed in more detail below. 
 
In addition to the Arrowhead-Gardner Park facility additions at the Weston Power Plant site, 
a new 550-MW generator also has been proposed at this site. This generator is currently 
under construction with a projected in-service date of June 2008. We have conducted 
generator interconnection studies and transmission service studies to ensure the generator 
can be operated without stability limitations and the output of the generator can be 
delivered reliably. The analyses showed that the addition of the proposed generator will 
cause overloads and system instability if the transmission system in this area is not 
reinforced. The analysis indicates that a new 345-kV line from Weston is needed to 
maintain stability and to deliver the generator output, in addition to the Arrowhead-Gardner 
Park 345-kV line.  
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Based on the results of the Weston generator studies, we are proposing the following 
transmission project. Appropriate applications to the Public Service Commission of 
Wisconsin have been developed and were submitted to the PSCW in March 2005. The 
PSCW recently approved our application in July 2006. 

 Construct a new 345-kV line from the Gardner Park Substation to a new substation, 
currently called Central Wisconsin, located near the midpoint of the proposed 
Morgan-Werner West 345-kV line (near Shawano). We are proposing to license, 
construct and put this line in service by December 2009. 

 
The scheduled in-service date for the new Weston 550-MW generator is June 2008, and 
the projected in-service date for the Gardner Park-Central Wisconsin 345-kV line is 
December 2009. Based on the 18-month in-service date difference between the generator 
and 345-kV line project, additional studies were performed to determine if any feasible 
projects exist for delivery of all or a portion of the generator capacity prior to the in-service 
date of the Gardner Park-Central Wisconsin 345-kV line project. The interim transmission 
service and generator interconnection studies identified the following projects that will allow 
the generator to operate during this interim period under certain operating limitations and 
restrictions. Full generator operation, without restrictions, will not be allowed until all 
required 345-kV lines are placed in service. 

 reconductor Weston-Northpoint 115-kV line 
 uprate Weston-Kelly 115-kV line 
 rebuild Weston-Sherman St. and Sherman St.-Hilltop 115-kV lines as double circuits 

with the second circuit on each section being the new Gardner Park-Hilltop 115-kV 
circuit  

 uprate Kelly-Whitcomb 115-kV line 
 
Based on a recent inspection of the Weston-Northpoint 115-kV line it was determined that 
the existing wood structures were in poor condition. This resulted in this project being split 
into two separate projects to help secure the transmission system for construction related 
outages and cutovers associated with the Arrowhead-Gardner Park and the Weston G4 
projects in the Wausau area. The first phase of this project will consisted of increasing the 
conductor clearance of the existing conductor to 300F. This work was completed in early 
2006. The second phase of this project consists of reconductoring and rebuilding the circuit 
with new structures and a larger conductor. This portion on the project will be deferred to a 
December 31, 2007 in-service date. All structures replaced in the first phase of this project 
will be designed to accommodate the larger conductor called for in the initial project scope. 
The work included in phase two consists of the majority of the overall work and will require 
ATC to file for a Certificate of Authority (CA) with the PSCW. The application was filed with 
the PSCW in March 2006. 
 
To address overloads and achieve the desired emergency ratings on the Weston-Kelly and 
Kelly-Whitcomb 115-kV lines, we are recommending that line clearances be increased to 
300 degrees F and substation facilities be upgraded at the Kelly Substation. The work 
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required to upgrade the Weston-Kelly 115-kV circuit was completed in early 2006. The new 
115-kV line between the Gardner Park and Hilltop Substation in the Wausau area is 
proposed to address the overloads on the two parallel Weston-Sherman Street 115-kV 
lines. This project was approved by the PSCW in May 2006. The Weston-Sherman Street 
(O-41) and Sherman Street-Hilltop single circuit H-frame lines will be replaced with double-
circuit structures. The Weston-Sherman Street and Sherman Street-Hilltop 115-kV lines will 
retain their original terminations at the Weston, Sherman Street and Hilltop substations. 
The second circuit on each section will be the proposed new 115-kV circuit and will 
terminate at the Gardner Park and Hilltop substations. This project is being recommended 
instead of rebuilding the existing two parallel Weston – Sherman Street 115-kV lines to 
avoid rebuilding the Sherman Street Substation at a significant investment and to reduce 
the risk to the Wausau area because of the outage requirements that would be needed to 
rebuild the Sherman Street Substation. It also addresses one of the more significant 
outages for the Rhinelander Loop by providing a parallel path to the Sherman Street-Hilltop 
115-kV line. 
 
For the heavy flows on and the contingency separation of certain 69-kV and 138-kV 
facilities on the western edge of our service territory, the primary solution would be the 
Arrowhead-Gardner Park project. However, as noted above, this project is not expected to 
be in service until the end of June 2008. Several potential projects have been evaluated to 
address the separation of the ATC-Dairyland Power Cooperative facilities at the Council 
Creek Substation. They include a phase-shifting transformer, series reactor, capacitor 
banks, operating guides, or a combination. To address the near-term pre- and post- 
contingency issues, capacitor banks were installed on the Council Creek 138-kV bus in 
2006 in combination with the continued use of the Council Creek operation guide. We also 
are working in cooperation with Dairyland Power Cooperative and Xcel Energy to develop a 
more comprehensive long-term solution to address reliability issues in the Tomah area as 
well as the limitations of the Monroe County-Council Creek transmission corridor. The 
proposed solution will be to replace the existing 69 kV circuit between the Monroe County 
and Council Creek Substations with a new 161/69 kV double circuit line in 2010. The 
Monroe County-Council Creek 161-kV line will also drive an upgrade to the Petenwell-
Saratoga 138-kV line. 
 
The portion of the transmission system referred to as the Rhinelander Loop consists of the 
115-kV facilities in north central Wisconsin or, more specifically, the 115-kV network north 
of Wausau. The Rhinelander Loop is particularly sensitive to low voltage during certain 
contingencies. A primary reason for this condition is that loads within the Rhinelander Loop 
during recent summers have exceeded what had been forecasted prior to ATC’s formation. 
This higher-than-anticipated load growth has accelerated the potential for such low 
voltages under single contingency conditions.  
 
As part of the analyses of potential solutions for the Rhinelander Loop, we considered 
additional system issues that needed to be addressed on the adjacent 69-kV network to the 
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north of the Rhinelander Loop (in Zone 2) and transfer capability needs between Wisconsin 
and Michigan’s Upper Peninsula.  
 
Due to the severity of the problems, it was necessary to address the needs of the 
Rhinelander Loop in stages. The short-term solution, that is, projects that were 
implemented prior to 2005 to address the immediate needs of the loop, included the 
conversion of WPS’s 46-kV system between Pine-Grandfather-Tomahawk-Eastom to 115 
kV and constructing a new 115-kV line between Skanawan and Highway 8 substations. 
The conversion was completed in early May 2004 and the new 115-kV line was completed 
in June 2005. 
 
Alternatives considered as longer-term solutions for the Rhinelander Loop limitations 
include:  

 rebuilding additional portions of the Rhinelander Loop,  
 constructing a new 115-kV or 138-kV line from Cranberry north to Conover 

combined with the conversion of the Conover-Plains or Conover-Winona 69-kV lines 
to 138 kV,  

 constructing a new 115-kV or 138-kV line from Venus east to the Amberg or Plains 
substations or tie into the Plains-Morgan 345-kV line near Dunbar,  

 constructing a new 115-kV line from Clear Lake west to the Park Falls Substation 
(Xcel Energy), 

 constructing a new 115-kV or 345-kV line from Weston north to Venus, or  
 a combination of the above.  

 
Based on analyses, our preferred longer-term solution is a specific part of the second bullet 
above, constructing a Cranberry-Conover 115-kV line and rebuilding the Conover-Iron 
River-Plains 69-kV line and converting to 138-kV operation. This alternative addresses the 
longer-term reliability issues of the Rhinelander Loop, provides substantial voltage support 
to the 69-kV system in the western portion of the Upper Peninsula and addresses potential 
long-term condition issues due to the age of the existing 69-kV system. The new 115-kV 
line between Cranberry and Conover is needed by January 2008, specifically to 
accommodate a transmission service request, with the remainder of the project needed by 
2010 to meet reliability standards for serving the Rhinelander Loop. The 2010 date for the 
Conover-Plains portion of the project is only permissible by implementing some interim 
procedures and solutions. Without the Conover-Plains portion of this solution, overloads 
and voltage issues begin to reappear in the Wausau/Rhinelander Loop area in this 
timeframe. 
 
To address low voltages elsewhere in Zone 1, capacitor banks are needed at the Summit 
Lake and Wautoma substations in 2006 and 2007. To address facility overloads, the 
Metomen-North Fond du Lac 69-kV line needs to be uprated and the Wien-Stratford-
McMillan 115-kV line needs to be reconductored. Minor facility upgrades were implemented 
to allow for the deferral of the Wien-Stratford-McMillan reconductor project from 2005 to 
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2006 to better align with available construction resources and outage requirements. 
Overloads on the Arpin 345/138-kV transformer and Arpin-Sigel 138-kV line are being 
addressed by the Arpin Operating Guide. The low voltages at the Council Creek 138-kV 
Substation are being addressed through manual control of load tap changers on the 
Council Creek 138/69-kV transformer and the installation of a capacitor bank in 2006. 
Completion of the Arrowhead-Gardner Park 345-kV line should provide additional relief. 
 
In response to customer requests for new distribution interconnections, a new 115-kV 
transmission line is planned in 2007 from the Venus Substation to a new Metonga 
Substation to be sited on the southwest side of Crandon. Also, a new substation will be 
constructed adjacent to the existing Cranberry Substation near Eagle River to 
accommodate a new distribution transformer in response to customer requests for new 
transmission interconnections. A new distribution interconnection, Fairwater, in the greater 
Ripon area is currently under evaluation that will require a new 69-kV transmission line. 
The proposed Fairwater Substation will require a new radial 69-kV line be extended from 
the Brandon 69-kV Substation. 
 
Projects whose “Need date” precedes the “In-service” date: 
Metomen-North Fond du Lac 69-kV line uprate: Although this project appears with a need 
date of 2006, interim operating steps are available to avert this overload until the project is 
in service in 2007. 

Zone 1 - 2011 study results 

Refer to Table ZS-2 and Figure ZS-2 

Summary of key findings 
 The Rhinelander Loop will require additional reinforcement prior to and sometime 

after 2008. One alternative, a 115-kV line from Cranberry to Conover combined with 
the conversion of the Conover-Iron River-Plains 69-kV system to 138 kV, will 
considerably improve the load serving capability of the Rhinelander Loop 
transmission system. Also, it is anticipated that another source to the Loop, in 
addition to the Cranberry-Conover-Plains project, will be needed at some point 
beyond the current planning horizon. 

 Accommodating the proposed new generation at the Weston Power Plant will play a 
role in defining many of the larger system reinforcement projects within Zone 1. 

 The Arrowhead-Gardner Park 345-kV line project is an integral part of solutions to a 
variety of Zone 1 issues.  

 Overloaded 115-kV facilities in and around the Wausau area will require that a 
combination of reinforcements be implemented. 

 Low voltages and overloaded 69-kV facilities around the Berlin-Ripon area will 
necessitate a combination of reinforcement projects. 
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Similar to and in addition to the 2007 results, there were a number of facilities overloaded 
and several others were near their emergency ratings within Zone 1. After the completion 
of the short-term Rhinelander Loop projects, low voltages begin to reappear in the 
Rhinelander Loop. Under single contingency conditions, impending low voltages are seen 
throughout the zone including the northern Wausau area. 
 
As discussed in the 2007 analysis, ATC’s preferred alternative to address the low voltages 
within the Rhinelander Loop is to construct a Cranberry-Conover 115-kV line in 
combination with the rebuilding of the Conover-Iron River-Plains 69-kV line and converting 
to 138-kV operation. This alternative not only addresses intermediate and longer-term 
reliability needs of the Rhinelander Loop, but it also provides immediate support and future 
reinforcement flexibility to the transmission system in the western portion of the Upper 
Peninsula. See Zone 1 - 2007 study results for additional details outlining the alternatives 
that were evaluated to address this system issue.  
 
In the 2008 - 2010 timeframe, several 115-kV lines in the Wausau area are either 
overloaded or are approaching their emergency ratings. These system conditions are not 
only caused by existing network issues, but also are aggravated by the addition of the 
proposed generation at Weston. The 115-kV lines in question are the two parallel Weston-
Sherman Street 115-kV lines and the Weston-Kelly 115-kV line. See Zone 1 - 2007 study 
results for details regarding the solutions to these system limitations. Also, two additional 
115-kV lines in the Wausau area are near their emergency ratings: Sherman Street-Hilltop-
Maine and the Weston-Blackbrook 115-kV lines. The impending overload of the Sherman 
Street-Hilltop 115-kV line will be addressed by the new Gardner Park-Hilltop 115-kV line 
solution discussed in the Zone 1 - 2007 study results, while the Weston-Blackbrook 115-kV 
line will require the upgrading of terminal equipment along with some conductor 
replacements. The Arrowhead-Gardner Park 345-kV line and associated projects 
discussed in the Zone 1 – 2007 study results are integral parts of the solution to several 
Zone 1 issues. 
 
To address low voltages and overloads elsewhere within Zone 1, additional capacitor 
banks will be needed at the Berlin Substation in 2008 and at the Ripon Substation in 2011. 
The Metomen 138/69-kV transformer will also need to be upgraded in 2010.  
 

Zone 1 - 2015 study results 

Refer to Table ZS-3 and Figure ZS-3

Summary of key findings 
 The Rhinelander Loop will require additional reinforcements at some time beyond 

the current planning horizon. These reinforcements will consist of smaller projects, 
such as expansion of existing or new capacitor bank installations and eventually 
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more robust reinforcements like an additional transmission source into the 
Rhinelander Loop. 

 Low voltages and line overloads in the greater Berlin/Ripon area will require that a 
new source be connected to the existing 69-kV network. 

 
Many alternatives have been evaluated as long-term solutions for the Rhinelander Loop as 
discussed in the 2007 and 2011 sections. Not included in preceding discussions were 
potential 345-kV alternatives because the lead-time needed to implement such projects far 
exceeds the date needed. Of the 345-kV alternatives that have been evaluated, the best 
performing project consisted of a new Gardner Park-Venus-Plains 345-kV line utilizing the 
existing 345-kV facilities between Gardner Park and Black Brook. Although this 345-kV 
alternative meets the needs for the Rhinelander Loop for the foreseeable future, we 
currently are favoring a lower-voltage and lower-cost solution.  
 
To address Rhinelander Loop voltage and thermal loading issues beyond the planning 
horizon, potential alternatives, in addition to the 345-kV projects described above, could 
include the following: 

 stringing the second 115-kV circuit on the proposed Cranberry-Conover structures 
 constructing a new 138-kV line from Metonga to the Plains or Amberg substations 

and/or 
 the addition of another 115-kV circuit serving the Rhinelander Loop from the south by 

rebuilding select 115-kV facilities as double-circuit lines. 
 
Unless other need drivers appear, the lower-voltage solutions may be the best suited for 
area needs. 
 
To address low voltages elsewhere within Zone 1, new or additional 69-kV capacitor banks 
will be needed at the McKenna Substation in 2013 and the Hilltop Substation in 2016. To 
address facility overloads, we propose to install a second 138/69-kV transformer at 
Wautoma Substation to address the Sand Lake and Wautoma transformer loading issues. 
To address maintenance, voltage and thermal issues in the greater Berlin/Ripon area a 
reconfiguration of the North Randolph-Ripon 69-kV line is proposed. A new 69-kV line will 
connect the Fairwater and Mackford Prairie substations forming a new 69-kV line from 
North Randolph to Metomen Substation. The northern portion of the existing Mackford 
Prairie Tap-Ripon 69-kV line will then be extended into a vacant terminal position at 
Metomen Substation, creating a second Ripon-Metomen 69-kV line. This will allow for the 
retirement of a portion of the North Randolph-Ripon circuit between Metomen and 
Mackford Prairie substations which is where a significant portion of the maintenance issues 
are located. 
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