
CONFIDENTIAL           Draft CVS      3/31/2009                        1  
 

Capacity Validation Study  
 
Appendices 

 
Prepared by: 
The Minnesota Transmission Owners 
 
 
March 27, 2009 



CONFIDENTIAL           Draft CVS      3/31/2009                        2  
 

Capacity Validation Study Report Appendices 
 
 
Appendix A - Definition of Terms: .........................................................................3 
Appendix B - Wind Projects included in the Base Model: .....................................9 

Table 2 - Summary of wind in the base model by state and status (MW)........10 
Appendix C - Limiter Upgrade Costs:..................................................................11 
Appendix D - Monster Tables and Graphs..........................................................20 

Table 2 � Data from Maximum Interface and Historical I nterface MUST runs.  
See page 19 for an explanation of how to read this table................................20 
Table 3 � Data from Maximum Interface and Historical I nterface MUST runs 
with the 500 kV line as a hard limiter...............................................................21 
Graph 1 � Summary of transfer capability for nine t ransmission scenarios for 
the Twin Cities Sink.........................................................................................22 
Graph 2 � Summary of transfer capability for nine t ransmission scenarios for 
the Midwest ISO Sink ......................................................................................22 
Graph 3 � Summary of transfer capability for nine t ransmission scenarios for 
the Twin Cities Sink.........................................................................................23 
Graph 4 � Summary of transfer capability for nine t ransmission scenarios for 
the Midwest ISO Sink ......................................................................................23 
Graph 5 � Summary of transfer capability for each tr ansmission scenario given 
the sink for all sources.....................................................................................24 
Graph 6 � Summary of transfer capability for each tr ansmission scenario given 
the sink for all sources.....................................................................................25 
Graph 7 � Summary of transfer capability for nine t ransmission scenarios for 
the Twin Cities Sink.........................................................................................25 
Graph 8 � Summary of transfer capability for nine t ransmission scenarios for 
the Midwest ISO Sink ......................................................................................26 
Graph 9 � Summary of transfer capability for nine t ransmission scenarios for 
the Twin Cities Sink.........................................................................................27 
Graph 10 � Summary of transfer capability for nine t ransmission scenarios for 
the Midwest ISO Sink ......................................................................................27 

Appendix E - Monitor, Contingency and Subsystem files for PSS�E MUST .....28 
Upgrade Cost vs. Transfer Graphs .....................................................................90 



CONFIDENTIAL           Draft CVS      3/31/2009                        3  
 

Appendix A - Definition of Terms:  
 
Bus:  A physical electrical interface where many transmission devices share the 
same electric connection.  For example, a bus is a point in the transmission grid 
where transmission lines, transformers and other transmission devices connect 
at a common location. 
 
Capacity:  The load-carrying ability, expressed in megawatts (MW), of 
generation, transmission or other electrical equipment.  
 
CapX2020:  CapX2020 is a joint initiative of 11 transmission-owning utilities in 
Minnesota and the surrounding region to expand the electric transmission grid to 
ensure continued reliable and affordable service.  The new transmission lines will 
be built in phases designed to meet this increasing demand as well as to support 
renewable energy expansion.  
 
Conservation: Practice of decreasing the quantity of energy used while 
achieving a similar outcome. Generally, conservation reduces the energy 
consumption and energy demand per capita, and thus offsets the growth in 
energy supply needed to keep up with population growth. 
 
Contingency: An outage of a transmission line, generator or other piece of 
equipment, which affects the flow of power on the transmission network and 
impacts other network elements.  
 
Current: The movement or flow of electricity. It can be considered a type of 
�pressure� that drives electrical charges through a circuit.   Current is measured in 
amperes. 
 
Demand: The amount of electric energy being delivered to or by a system or part 
of a system at a given instant or averaged over any designated interval of time. 
Demand is generally expressed in kilowatts (kW) or megawatts (MW). 
 
Direct current (DC): The constant flow of electric charge. 
 
Distribution factor (DF):  The percentage or proportion of a transfer that flows 
across a particular transmission facility. If the distribution factor is associated with 
a system intact condition, it is typically referred to as a Power Transfer 
Distribution Factor (PTDF). If the distribution factor is associated with an outage 
(contingency) condition, it is typically referred to as an Outage Transfer 
Distribution Factor (OTDF).  DFs can be positive, negative or zero.    
 
Double circuit: Two sets of independent circuits with the same beginning and 
ending points. 
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Eligible energy technology: (as defined in Minnesota legislation) �Unless 
otherwise specified in law, �eligible energy technology� means an energy 
technology that generates electricity from the following renewable energy 
sources: (1) solar; (2) wind; (3) hydroelectric with a capacity of less than 100 
megawatts; (4) hydrogen, provided that after January 1, 2010, the hydrogen 
must be generated from the resources listed in this clause; or (5) biomass, 
which includes, without limitation, landfill gas, an anaerobic digester system, 
and an energy recovery facility used to capture the heat value of mixed 
municipal solid waste or refuse-derived fuel from mixed municipal solid waste 
as a primary fuel.� 
 
Energy source:  Raw materials that are converted to electricity through 
chemical, mechanical or other means. Energy sources can include coal, gas, 
water, wind, biomass and solar. 
 
FERC:  Federal Energy Regulatory Commission; an independent agency that 
regulates the interstate transmission of natural gas, oil and electricity.  
 
Generation: The act of converting various forms of energy input (thermal, 
mechanical, chemical and/or nuclear energy) into electric power. The amount of 
electric energy produced is usually expressed in kilowatt hours (kWh) or 
megawatt hours (MWh).  
 
Generation sink:  The chosen destination for generation added during a power 
system study.  In order for a power system model to function, the generation in 
the model must equal the sum of the load and losses in the system.  When new 
generation is studied, generation elsewhere must be turned down to enable the 
model to handle the new energy. 
 
Grid: The interconnected transmission and distribution networks operated by 
electrical utilities that deliver electricity to end users.  
 
Heavy loads:  High volume of electricity flowing on a line, transformer or other 
equipment to meet a high demand for electricity, usually during hot weather in 
this region.  
 
Import/export:  Ability of the transmission system to bring power into or out of an 
area in order to serve load.  
 
Kilovolt (kV): A kilovolt is equal to one thousand volts (V). 
 
Kilowatt (kW): A unit of electrical power equal to one thousand watts. 
 
Kilowatt hour (kWh):  One kWh represents the use of one thousands watts of 
electricity for one hour. Put another way, one kWh equals 10 100-watt light bulbs 
burning simultaneously for one hour. 
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Load: All the devices that consume electricity and make up the total demand for 
power at any given moment or the total power drawn from the system.  
 
Market dispatch:  The use of generators in a power system model according to 
least-cost principles.  The most expensive units are those that are turned off first. 
 
Megawatt (MW): A megawatt is equal to one million watts and is enough power 
to serve the residential demand of approximately 800 to 1000 homes.   
 
Megawatt-hour (MWh): One MWh equals 1 million watt hours. 
 
MHEX:  The Manitoba Hydro Exporting (MHEX) is the sum of the flows on the 
three 230 kV and the 500 kV tie lines that cross the Manitoba and the Minnesota 
and North Dakota borders. 
 
MRO:  The Midwest Reliability Organization is a not-for-profit organization 
dedicated to ensuring the reliability of the bulk power system in the Midwest part 
of North America. The MRO is one of eight regional reliability organizations that 
are part of NERC.  The primary focus of MRO is developing and ensuring 
compliance with regional and international standards and performing 
assessments of the grid�s ability to meet the demands for electricity. The MRO 
membership is comprised of municipal utilities, cooperatives, investor-owned 
utilities, a federal power marketing agency, Canadian Crown Corporations, and 
independent power producers. 
 
Midwest ISO: Midwest Independent Transmission System Operator; a not-for-
profit member-based organization of electric transmission owners, covering a 15 
state region from the Dakotas to Pennsylvania. Midwest ISO administers and 
manages the transmission of electricity within its region. 
 
Midwest ISO Queue: The Midwest ISO generation interconnection queue is the 
list of generators interested in obtaining permission to interconnect to the region�s 
electric transmission system and are within the Midwest ISO transmission tariff 
footprint.  
 
MWEX:  Minnesota-Wisconsin Export (MWEX) is the sum of the flows on the 
Arrowhead-Stone Lake and the King Eau Claire 345 kV lines. 
 
NDEX:  The North Dakota Export (NDEX) is the sum of the flows on 18 lines that 
make up the �North Dakota Export� Boundary. 
 
NERC: North American Electric Reliability Council is a not-for-profit corporation 
formed by the electric utility industry following the New York blackout in 1968 to 
ensure the reliability of the electricity supply in North America. NERC consists of 
eight Regional Reliability Organizations whose members account for virtually all 
the electricity supplied in the United States, Canada and the northern portion of 
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Mexico. NERC�s planning standards apply primarily to the bulk electric system, 
meaning the electric generation resources, transmission lines and 
interconnections generally operated above 100-kV.  
  
Network: A system of interconnected lines and electrical equipment. 
 
OTDF: The Outage Transfer Distribution Factor (OTDF) is the proportion of the 
incremental (power) transfer that is observed on the particular facility of interest 
during an outage of another facility.  For example, if a 100 MW source to sink 
power transfer is simulated during an outage of a facility and the flow on a 
particular line or transformer increases by 3 MW, the OTDF is reported as 0.03 or 
3 percent.   
 
Outage: The unavailability of electrical equipment, possibly as a result of 
planned for maintenance or unplanned (forced) problems caused by weather or 
equipment failures.  
 
Phase: One of three elements of a transmission circuit that has a distinct voltage 
and current. Each phase has maximum and minimum voltage peaks at different 
times than the other phases. 
 
Power flows: Electricity moving through lines or other equipment.  
 
PTDF: The Power Transfer Distribution Factor (PTDF) is the proportion of the 
incremental transfer that is observed on the facility of interest.  For example, if a 
100 MW source to sink power transfer is simulated, and the flow on a 
transmission facility increases by 2 MW, the PTDF is reported as 0.02 or 2 
percent.  PTDFs are usually used in reference to system intact conditions. 
 
Rebuild:  Removing an existing line and replacing it with a new, higher capacity 
line.  
 
Reliability: The degree of performance of the elements of the bulk electric 
system that results in electricity being delivered to customers within accepted 
standards and in the amount desired. It is the ability to deliver uninterrupted 
electricity to customers on demand and to withstand sudden disturbances such 
as short circuits or loss of system components. 
 
Renewable resource: A power source that is renewed by nature, such as solar, 
wind, hydroelectric, geothermal, biomass or similar sources of energy.  
 
SAF:  Significantly Affected Facilities (SAF) are those facilities which are 
overloaded in the base case OR that become overloaded as a result of the new 
generation AND the new generation causes increased overloading with a Power 
Transfer Distribution Factor (PTDF) > 5% or an Outage Transfer Distribution 
Factor (OTDF) > 3%.  3% [DPK: is 3% correct for OTDF?].  
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Serve load: The ability to reliably deliver the amounts of electricity necessary to 
match customer needs at any given time.  

Single circuit: A circuit with three sets of conductors. 
 
Stability: The ability of an electric system to maintain a state of equilibrium 
during normal and abnormal system conditions or disturbances.  
 
Structures: Towers or poles that support transmission lines. 

Substation: A facility that monitors and controls electrical power flows, uses high 
voltage circuit breakers to protect power lines, and transforms voltage levels to 
meet the needs of end users.   

System planning: The process by which the performance of the electric system 
is evaluated and future changes and additions to the bulk electric system are 
determined.  

Thermal rating: The maximum amount of electrical current that a transmission 
line or electrical facility can conduct over a specified time period before it 
sustains permanent damage from overheating or before it violates public safety 
requirements.  
 
Thermal overloads: Power flows on lines or equipment that exceed their 
capacity limits.  
 
Transfer capability: The measure of the ability of the interconnected electric 
systems to move or transfer power in a reliable manner from one area to another 
over all transmission lines between those areas under specified system 
conditions.  
 
Transformers: Devices that change voltage levels.  
 
Transmission: An interconnected group of lines and equipment for transporting 
electric energy in bulk on a high voltage power lines between power sources 
(e.g. power plants) and major substations where the voltage is �stepped down� for 
distribution to customers. Transmission is considered to end where the line 
connects to a distribution station.  
 
Upsized:  During the CapX 2020 Group I Certificate of Need process, the 
Applicants responded to pressure to increase the capacity of the lines by 
proposing to �upsize� the projects.  This meant they wer e proposing to build 
single-circuit 345 kV lines capable of having a second circuit strung on them.  In 
general, �upsized� CapX Group I lines means lines with the second circuit 
constructed. 
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Voltage: The difference in electrical charge between two points in a circuit.  In 
power systems, voltage is generally an indication of the potential capacity of a 
line.  Higher voltage lines generally carry power longer distances.  
 
Voltage stability: The system is able to maintain the proper voltages needed to 
serve load during system faults and other outage conditions.  
 
Watt (W): Unit of power equal to volts x amps. 
 
Watt-hour (Wh): The total amount of energy used in one hour by a device that 
requires one watt of power for continuous operation. 
 
Wind net annual capacity:   This is found by dividing the expected annual 
energy production of the wind generator by the theoretical maximum energy 
production if the generator were running at its rated power all year.  Net annual 
capacity factor is commonly expressed as a percentage. 
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Appendix B - Wind Projects included in the Base Model:  
 

Bus Number Bus Name Basecse MW Type Project Purchaser State Status 
905 G301        69.000 4 WIND Zachary Ridge/LJ Wind Farm ALTW IA Online 
907 G330        69.000 19 WIND McNeilus  MN Online 

33521 WSL WTG     0.6000 50 WIND Monfort WE/ALT WI Online 
33523 TWCK WTG    0.6900 98 WIND Two Creeks WPS WI Under Construction 
33579 GRNFLD G    0.6900 80 WIND Green Field WE WI Online 
33582 BLUSKY G    0.6900 80 WIND Blue Sky WE WI Online 
33660 MGEWIND     138.00 12.3 WIND Rosiere/Kewaunee Co. MGE WI Online 
34000 NIW    5    161.00 80 WIND Worth County (Top of IA) ALTW IA Online 
34218 WORTHMN8    69.000 6 WIND Worthington, MN MRES MN Online 
34414 CGORDO1G    24.900 42 WIND Clear Lake (Cerro Gordo) ALTW IA Online 
34546 HANCWIND    25.000 100 WIND Handcock County ALTW IA Online 
34547 BROOKE 8    69.000 80 WIND Storm Lake II ALTW IA Online 
34906 FLYCLD 8    69.000 43.5 WIND Flying Cloud (Spirit Lake) ALTW IA Online 
38780 B-RIDG1     0.6000 54.45 WIND Butler Ridge WIPPI WI Under Construction 
39870 FWDEC G1    0.5750 200 WIND Forward Wind WE WI Online 
60065 WEST PIP    34.500 8 WIND West Pipestone  MN Online 
60066 GMW         34.500 14.4 WIND McNeilus Xcel MN Online 
60066 GMW         34.500 19.9 WIND McNeilus Xcel MN Online 
60066 GMW         34.500 15 WIND McNeilus Xcel MN Online 
60067 DAN JUHL    34.500 12 WIND Minn Wind III-IX (Luverne) Xcel MN Online 
60392 WRIDGE 8    69.000 10 WIND West Ridge  MN Online 
60393 FENTON 9    34.500 200 WIND Fenton Wind Power Project Xcel MN Online 
60394 YANKEE 9    34.500 100 WIND MN-Dak Xcel MN Online 
60394 YANKEE 9    34.500 100 WIND   MN Under Construction 
60395 ERIDGE 8    69.000 10 WIND East Ridge Wind Farm Xcel MN Online 
60396 WOLFWI 8    69.000 6.3 WIND Wolf Wind Farm Xcel MN Online 
60708 BUFFRIDG    34.500 25 WIND Buffalo Ridge Xcel MN Online 
60708 BUFFRIDG    34.500 107.2 WIND Lake Benton I Xcel MN Online 
60708 BUFFRIDG    34.500 51.7 WIND  Xcel MN Online 
60708 BUFFRIDG    34.500 23 WIND Farmers Co-op Xcel MN Online 
60708 BUFFRIDG    34.500 16.8 WIND  Xcel MN Online 
60708 BUFFRIDG    34.500 1.5 WIND  Xcel MN Online 
60715 CHANRMB9    34.500 51.8 WIND Morane Xcel MN Online 
60715 CHANRMB9    34.500 81 WIND Chanarambie (Murray Co) Xcel MN Online 
60715 CHANRMB9    34.500 100.5 WIND Lake Benton II Xcel MN Online 
60715 CHANRMB9    34.500 12 WIND Viking Xcel MN Online 
61190 WOODSTK8    69.000 10.4 WIND Woodstock Xcel MN Online 
61603 OLVRCNTY    0.6900 50.6 WIND Oliver County I MP ND Online 
61606 OLVRCNT2    0.6900 4.5 WIND Oliver County II MP ND Online 
61606 OLVRCNT2    0.6900 10.5 WIND Oliver County II MP ND Online 
61606 OLVRCNT2    0.6900 15 WIND Oliver County II MP ND Online 
61606 OLVRCNT2    0.6900 19.5 WIND Oliver County II MP ND Online 
62710 CHANDLR8    69.000 6 WIND Chandler GRE MN Online 
63070 PL VLLY5    161.00 200 WIND Wapsi I & II XCEL/SMMPA MN Under Construction 
63090 TWF   9G    34.500 100 WIND Trimont Wind Farm GRE MN Online 
63161 EDGE GEN    34.500 21 WIND ND II (Edgely) OTP  ND Online 
63714 OSGOOD 8    69.000 2.1 WIND Iowa Dist Wind  IA Online 
63906 BVISTA 5    161.00 112 WIND Storm Lake I MEC IA Online 
63912 CLIPR G1    0.5700 160 WIND Intrepid (Buena Vista, Sac Co) MEC IA Online 
63980 VICTRYG1    0.5750 99 WIND Victory Wind Farm MEC IA Online 
64217 POCHNTG1    0.5750 250 WIND Pomeroy I, II, III MEC IA Online 
64276 CCITYSG1    0.5750 75 WIND Charles City MEC IA Online 
64287 CCITY S8    69.000 16 WIND Charles City MEC IA Online 
64287 CCITY S8    69.000 16 WIND Charles City MEC IA Online 
64315 ENXCO G1    0.5700 150 WIND Century Wind MEC IA Online 
65060 AINSWN1G    34.500 50 WIND Ainsworth NPPD NE Online 
66881 LANGDONG    0.5750 16.5 WIND Langdon MPC/OTP ND Online 
66881 LANGDONG    0.5750 31.5 WIND Langdon MPC/OTP ND Online 
66881 LANGDONG    0.5750 48 WIND Langdon MPC/OTP ND Online 
66881 LANGDONG    0.5750 63 WIND Langdon MPC/OTP ND Online 
67292 EDGCLR_1    0.6900 40.5 WIND ND Wind Energy Center BEPC ND Online 
67293 FTTMCLR1    0.6900 40.5 WIND Highmore BEPC SD Online 
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67295 WILTCLR1    0.6900 49.5 WIND Wilton Wind (Ecklund) BEPC ND Online 
67467 MPSBROOK    115.00 1.5 WIND Moorhead MRES MN Online 
67816 STLEONWG    0.6000 99 WIND St Leon MHEB MB Online 
60045 HI PRWNG    34.500 201 WIND  High Prairie I & II ( Mower & Prairie Star) Xcel MN Online 
60046 VELVAW G    115.00 12 WIND  Velva Wind Farm Xcel ND Online 
67473 MMU SW 7    115.00 18.7 WIND Marshall Wind MRES MN Online 
62793 ODIN TP8    69.000 20 WIND Odin Wind MRES MN Online 
34226 STORDEN8    69.000 50.4 WIND Jeffers 2 (1.8 x 28 Vestas) Xcel MN Online 
63090 TWF   9G    34.500 100 WIND Elm Creek (100 MW) GRE MN Under Construction 
67326 ELLENDL4    230.00 180 WIND Tatanka (1.5 X 120 Acciona) Market ND Online 
61623 MINNTAC4    230.00 25 WIND Taconite Ridge (2.5 x 10 Clipper) MP MN Online 
66881 LANGDONG    0.5750 40.5 WIND Langdon II (1.5 X 27 GE) MPC ND Under Construction 
67123 STORLA 7    115.00 51 WIND Wessington Springs (1.5 x 34 GE) HCPD SD Under Construction 
66754 MAPLE R4    230.00 358 WIND Luverne/Pillsbury/Ashtibula MPC/OTP ND Under Construction 
63481 G426_WFG    0.6900 125 WIND Endeavor ALTW IA Online 
66756 SQBUTTE4    230.00 400.5 WIND Square Butte Wind MP ND Proposed 

 
 
 
 
 
 
Table 2 - Summary of wind in the base model by state and status (MW). 
Status IA MB MN ND NE SD WI Grand Total 
Online 1354.6 99 1374.1 562.1 50 40.5 422.3 3902.6 
Proposed     400.5    400.5 
Under Construction    400 398.5  51 152.45 851.95 
Grand Total 1354.6 99 1774.1 1361.1 50 91.5 574.75 5155.05 
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Appendix C - Limiter Upgrade Costs: 
 
Limiting Constraint Rating (MVA)  Limiter  Cost ($1,000)  Miles Fix 

34000 NIW    5     161  34010 HAYWARD5     161 1 202 Conductor        9,653  16.5 Rebuild 

34000 NIW    5     161  34015 LIME CK5     161 1 202 Conductor        9,653  16.5 Rebuild 

34005 HRN LK 5     161  34007 LAKEFLD5     161 1 112 Equipment/Conductor        9,945  17 Rebuild 

34005 HRN LK 5     161  62801 SSTORDN8     161 1 155 Conductor          -      Wrong rating 

34006 LAKEFLD3     345  60331 LKFLDXL3     345 1 918 Sag limited        1,000    Raise Structures 

34007 LAKEFLD5     161  34008 FOX LK 5     161 1 160 Conductor          -    22 Cross Trip 

34007 LAKEFLD5     161  34137 TRIBOJI5     161 1 223 Conductor       14,040  24 Rebuild 

34007 LAKEFLD5     161  63483 G426TAP5     161 1 223 Conductor       12,870  22 Rebuild 

34008 FOX LK 5     161  61932 RUTLAND5     161 1 165 Equipment/Conductor       10,530  18 Rebuild 

34009 WINBAGO5     161  34013 WNBAGOS5     161 1 167 Equipment          130  0 Replace Equipment 

34009 WINBAGO5     161  61932 RUTLAND5     161 P1 165 Equipment/Conductor        7,605  13 Rebuild 

34010 HAYWARD5     161  34013 WNBAGOS5     161 1 167 Equipment/Conductor       29,250  50 Rebuild 

34010 HAYWARD5     161  61984 AUSTIN 5     161 1 279 Conductor       10,530  18 Rebuild 

34010 HAYWD#25     161  61984 AUSTIN 5     161 1 279 Conductor       10,530  18 Rebuild 

34010 HAYWD#25     161 601019 HAYWARD3     345 1 336 Transformer          -      New, Install Larger 

34013 WNBAGOS5     161  34965 HAYWD#15     161 1 167 Equipment          130  50 Replace Disconnect 

34014 ADAMS  5     161  34570 ADAMS_N5     161 1 335 Equipment          130  0 Replace Equipment 

34014 ADAMS  5     161  34572 ADAMS_S5     161 1 330 Equipment          130  0 Replace Equipment 

34014 ADAMS  5     161  60102 ADAMS  3     345 1 300 Transformer        4,940    Add 2nd tx 

34014 ADAMS  5     161  60102 ADAMS  3     345 2 335 Transformer        4,940    Install larger tx 

34015 LIME CK5     161  34016 EMERY  5     161 1 200 Conductor        8,775  15 Rebuild 

34015 LIME CK5     161  34572 ADAMS_S5     161 1 194 Conductor       23,985  41 Rebuild 

34016 EMERY  5     161  63774 SHEFFLD5     161 1 307 Conductor        9,945  17 Rebuild 

34016 EMERY  5     161  64252 FLOYD  5     161 1 238 Conductor       21,060  36 Rebuild 

34018 HAZLTON3     345  60102 ADAMS  3     345 1 956 Equipment          130  75 Replace Equipment 

34020 HAZL S 5     161  34135 DUNDEE 5     161 1 167 Equipment/Conductor       10,530  18 Rebuild 

34021 LANSINGW     161  34022 LANSING5     161 1 330 Equipment          130  0 Busbar 

34021 LANSINGW     161  69523 GENOA  5     161 1 223 Equipment/Conductor       15,795  27 Rebuild 

34022 LANSING5     161  69531 POSTVIL5     161 1 218 Equipment          130  37 Replace Equipment 

34061 BNE JCT5     161  64205 FT.DODG5     161 1 147 Equipment/Conductor          130  23 Replace Equipment 

34077 IA FALS7     115  34527 IAFINDT7     115 1 60 Conductor           77  0.16 Rebuild 

34137 TRIBOJI5     161  63483 G426TAP5     161 1 223 Conductor        1,170  2 Rebuild 

34137 TRIBOJI5     161  63701 WISDOM 5     161 1 209 Conductor        9,945  17 Rebuild 

34137 TRIBOJI5     161  66563 SPENCER5     161 1 195 Equipment/Conductor        9,945  17 Rebuild 

34570 ADAMS_N5     161  61984 AUSTIN 5     161 1 279 Conductor       12,285  21 Rebuild 

34570 ADAMS_N5     161  69547 ROCHSTR5     161 1 200 Conductor       21,645  37 Rebuild 

34572 ADAMS_S5     161  69526 BVR CRK5     161 1 223 Equipment/Conductor        9,360  16 Rebuild 

34920 STORDEN      161  62801 SSTORDN8     161 1 155 Unknown          -      Wrong rating 

60101 FORBES 2     500  60174 ROSEAUS2     500 1 2343 Conductor    2,000,000  192 Build 2nd 500 

60101 FORBES 2     500  60198 CHIS-N 2     500 1 1733 Equipment          -      Series Caps 

60102 ADAMS  3     345  63032 PL VLLY3     345 1 1195 Conductor       32,300  17 Rebuild 

60105 PR ISLD3     345  60106 PR ISLD5     161 10 224 Transformer        4,940    Replace tx 

60105 PR ISLD3     345  63431 NROC 345     345 1 1195 Conductor       53,960  28.4 Rebuild 

60106 PR ISLD5     161  62224 RAVENNA5     161 1 236.5 Conductor           81  0.52 Reconductor 

60107 W FARIB7     115  62865 AIRTECH7     115 1 239 Equipment          130  4.6 Replace Equipment 



CONFIDENTIAL           Draft CVS      3/31/2009                        12  
 

Limiting Constraint Rating (MVA)  Limiter  Cost ($1,000)  Miles Fix 

60108 WILMART3     345  60365 FIELD_S3     345 1 1165 Conductor          -    27.1 Reconductor 

60110 WILMART7     115  60111 SWAN LK7     115 1 139 Conductor        7,648  15.9 Rebuild 

60110 WILMART7     115  60830 EASTWD18     115 1 194 None        2,116  4.4 Rebuild 

60111 SWAN LK7     115  60112 FTRIDLY7     115 1 140 Conductor        6,349  13.2 Rebuild 

60112 FTRIDLY7     115  60145 FRANKLN7     115 1 139 Conductor       12,362  25.7 Rebuild 

60114 ELM CRK3     345  60115 ELMCRK 7     115 9 448 Transformer        6,032    Add 2nd tx 

60114 ELM CRK3     345  60151 MNTCELO3     345 1 1195 Equipment          130  43 Replace Wavetraps 

60119 LKYNKTN7     115  60171 LYON CO7     115 1 274 Conductor        9,620  20 Rebuild 

60119 LKYNKTN7     115  60279 BUFFRID7     115 1 292 Conductor        9,620  20 Rebuild 

60123 PIPESTN7     115  60125 PATHFDR7     115 1 225 Conductor       20,202  42 Rebuild 

60123 PIPESTN7     115  60279 BUFFRID7     115 1 292 Conductor        9,139  19 Rebuild 

60123 PIPESTN7     115  60362 CHANRMB7     115 1 384 Conductor        7,215  15 Rebuild 

60125 PATHFDR7     115  60129 SPLT RK7     115 1 341 Conductor          481  1 Rebuild 

60126 SPLT RK3     345  60130 SPLTRTA3     345 1 717 Equipment          130  4.9 Replace Equipment 

60126 SPLT RK3     345  60131 SPLTRTB3     345 1 717 Equipment          130  4.9 Replace Equipment 

60127 SPLT RK4     230  60129 SPLT RK7     115 7 336 Transformer        4,160    Install larger tx 

60127 SPLT RK4     230  66523 SIOUXFL4     230 1 386 Equipment          130  1 Replace Equipment 

60130 SPLTRTA3     345  66537 WHITE  3     345 1 720 Equipment          130  59 Replace Equipment 

60131 SPLTRTB3     345  66564 SIOUXCY3     345 1 720 Equipment          130  84 Replace Equipment 

60133 SHEYNNE4     230  63336 AUDUBON4     230 1 318 Equipment       31,460  44 Rebuild 

60133 SHEYNNE4     230  66435 FARGO  4     230 1 391 Conductor        5,005  7 Rebuild 

60133 SHEYNNE4     230  66754 MAPLE R4     230 1 426 Conductor        5,005  7 Rebuild 

60144 DGLASCO7     115  62817 LSAUKTP7     115 1 112 Conductor        4,762  9.9 Rebuild 

60146 GRANCTY7     115  60164 XRDS   7     115 1 214 Conductor          -    3.7   

60148 MINVALY7     115  60149 MINVALT4     230 6 187 Transformer          -      Already Replaced 

60148 MINVALY7     115  60357 MAYNARD7     115 1 78 Conductor        5,435  11.3 Rebuild 

60148 MINVALY7     115  61954 REDFLST7     115 1 120 Equipment       12,987  27 Rebuild 

60148 MINVALY7     115  66551 GRANITF7     115 1 209 Equipment        2,549  5.3 Rebuild 

60149 MINVALT4     230  60150 MNVLTAP4     230 1 319 Equipment          130  1 Replace Equipment 

60150 MNVLTAP4     230  63054 PANTHER4     230 1 388 Conductor       57,000  30 Rebuild HV 

60150 MNVLTAP4     230  66550 GRANITF4     230 1 388 Conductor          390  2.5 Reconductor 

60151 MNTCELO3     345  60152 MNTCELO4     230 6 336 Transformer          -      Install larger tx 

60151 MNTCELO3     345  60160 SHERCO 3     345 1 1195 Equipment          130  6 Replace CT, Wavetrap, Disc, Breakers 

60153 MNTCELO7     115  62955 OAKWOOD7     115 1 140 Conductor        5,387  11.2 Rebuild 

60154 SAUK RV7     115  60163 WST CLD7     115 1 153 Conductor          -    10 Reconductor 

60154 SAUK RV7     115  60397 QUARRY7 115  115 1 153 Conductor          -      Reconductor 

60157 STCLOUD7     115  60397 QUARRY7 115  115 1 153 Conductor          -      Reconductor 

60159 STCTPW 7     115  60162 WAKEFLD7     115 1 124 Conductor          -    18 Reconductor 

60163 WST CLD7     115  62812 SRTLLTP7     115 1 98 Conductor           78  0.5 Reconductor 

60163 WST CLD7     115  62814 WESTWD 7     115 1 214 Conductor          -    0.6   

60164 XRDS   7     115  60165 MEI INT7     115 1 210 Conductor          -    1.1   

60165 MEI INT7     115  62814 WESTWD 7     115 1 210 Conductor          -    2.2   

60170 MARSHAL7     115  60171 LYON CO7     115 1 194 Conductor        1,924  4 Rebuild 

60170 MARSHAL7     115  67472 MMU_N7ST     115 1 127.9 Conductor          265  1.7 Reconductor 

60171 LYON CO7     115  60500 LYON CO3     345 C1 448 Transformer          -      New, Install Larger 

60173 ROSEAUN2     500  60174 ROSEAUS2     500 1 1732 Equipment       11,000    Replace Series Cap, wavetrap 

60173 ROSEAUN2     500  67564 DORSEY 2     500 1 1732.1 Equipment          -      Use Emergency Rating 
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60175 ROSEAU 4     230  67576 RICHER 4     230 1 280.1 Conductor       54,340  76 Rebuild 

60181 ALDRICH7     115  60210 FIFTHST7     115 1 209 Conductor          156  1 Reconductor 

60186 AS KING3     345  60187 AS KING7     115 1 448 Transformer          -      Use Emergency Rating 

60186 AS KING3     345  60199 CHIS CO3     345 1 1195 Conductor       72,200  38 Rebuild 

60186 AS KING3     345  60221 KOLMNLK3     345 1 1195 Conductor       22,800  12 Rebuild 

60186 AS KING3     345  60304 EAU CL 3     345 1 1195 Conductor       19,422  83 Stability interface 

60187 AS KING7     115  60325 WILOWRV7     115 1 350 Conductor        3,432  22 Reconductor 

60191 BLUE LK4     230  60193 BLUE LK7     115 1 336 Transformer        6,032    Install larger tx 

60191 BLUE LK4     230  62980 MCLEOD 4     230 1 319 Conductor       87,400  46 Rebuild HV 

60192 BLUE LK3     345  60262 EDEN PR3     345 1 1195 Conductor       11,400  6 Rebuild 

60192 BLUE LK3     345  60502 HELNASS3     345 1 1165 Conductor       37,240  19.6 Rebuild 

60196 CHISAGO7     115  60199 CHIS CO3     345 6 515 Transformer        6,032    Add 3rd Tx 

60196 CHISAGO7     115  60920 LINDSTM7     115 1 350 Conductor        1,092  7 Reconductor 

60197 CHIS CO2     500  60198 CHIS-N 2     500 1 1733 Series Caps       11,000    Replace Series Cap, wavetrap 

60197 CHIS CO2     500  61493 CHIS D1Y     110 10 1203 Transformer          -      Use Emergency Rating 

60197 CHIS CO2     500  61494 CHIS D2Y     110 9 1203 Transformer          -      Use Emergency Rating 

60199 CHIS CO3     345  60221 KOLMNLK3     345 1 1195 Conductor       72,200  38 Rebuild 

60199 CHIS CO3     345  61493 CHIS D1Y     110 10 1203 Transformer          -      Use Emergency Rating 

60199 CHIS CO3     345  61494 CHIS D2Y     110 9 1203 Transformer          -      Use Emergency Rating 

60202 COON CK3     345  60251 TERMINL3     345 1 1195 Conductor       26,600  14 Rebuild 

60202 COON CK3     345  60272 MPLEGV23     345 1 1064.8 Equipment          130  8.3 Replace Equipment 

60204 COTTAGE7     115  60238 REDROCK7     115 1 191 Conductor        3,367  7 Rebuild 

60208 EDINA  7     115  60249 STLSPRK7     115 1 239 Equipment        2,116  4.4 Rebuild 

60208 EDINA  7     115  60280 NINE MI7     115 1 239 Equipment/Conductor          130  2 Replace Equipment 

60209 ELLOTPK7     115  60246 SO TOWN7     115 1 257 Conductor          468  3 Reconductor 

60212 GOOSELK7     115  62091 VADNSTP7     115 1 189 Conductor          -    1.6 Reconductor 

60214 HIBRDGE7     115  60239 ROGRSLK7     115 1 200 Conductor          -    4 Rating Increased 

60217 INVRHLS3     345  60218 INVRHLS7     115 9 550 Transformer        6,032    Add 2nd tx 

60218 INVRHLS7     115  60220 INVRGRV7     115 1 372 Equipment          130  2 Replace Equipment 

60225 LXNGTON7     115  62091 VADNSTP7     115 1 189 Conductor          -    4 Reconductor 

60234 PARKERS7     115  60346 CEDARLK7     115 1 239 Equipment          -    6 Replace Equipment 

60236 REDROCK3     345  60238 REDROCK7     115 10 448 Transformer          -      Add 3rd tx 

60236 REDROCK3     345  60238 REDROCK7     115 9 448 Transformer          -      Already covered 

60239 ROGRSLK7     115  60334 LONE OA7     115 1 194 Conductor          328  2.1 Reconductor 

60251 TERMINL3     345  61491 TERMID2Y     110 9 672 Transformer          -      Use Emergency Rating 

60251 TERMINL3     345  61492 TERMID1Y     110 10 672 Transformer          -      Use Emergency Rating 

60252 TERMINL7     115  61491 TERMID2Y     110 9 672 Transformer          -      Already covered 

60252 TERMINL7     115  61492 TERMID1Y     110 10 672 Transformer          -      Already covered 

60262 EDEN PR3     345  60263 EDEN PR7     115 10 448 Transformer          -      Use Emergency Rating 

60262 EDEN PR3     345  60263 EDEN PR7     115 9 448 Transformer          -      Use Emergency Rating 

60269 HASSAN 7     115  62955 OAKWOOD7     115 1 140 Conductor        2,964  19 Re-Conductor 

60276 AIRLAKE7     115  62234 LKMARN 7     115 1 239 Equipment          130  6 Replace Disc, CT 

60279 BUFFRID7     115  60381 YANKEE 7     115 1 620 Conductor        4,810  10 Add 2nd Circuit 

60286 NOBLES 3     345  60287 NOBLES 7     115 1 672 Transformer          -      Use Emergency Rating 

60286 NOBLES 3     345  60287 NOBLES 7     115 2 672 Transformer          -      Use Emergency Rating 

60290 ST LAKE5     161  69561 WASHCO 5     161 1 264 Conductor       14,625  25 Rebuild 

60304 EAU CL 3     345  60305 EAU CLA5     161 9 300 Transformer        4,940    Use Emergency Rating 
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60308 LACROSS5     161  60311 MAYFAIR5     161 1 215 Conductor        1,170  2 Rebuild 

60309 MRSHLND5     161  69566 NLAX 5       161 1 400 Conductor        5,460  35 Reconductor 

60311 MAYFAIR5     161  69566 NLAX 5       161 1 216 Conductor        1,170  2 Rebuild 

60316 TREMVAL5     161  60323 SEVN ML5     161 1 197         22,464  38.4 Rebuild 

60316 TREMVAL5     161  69543 ALMA   5     161 1 245.3 Conductor       19,890  34 Rebuild 

60320 HYDROLN5     161  60321 HYDROLN7     115 1 187 Transformer        2,700    Add 2nd tx 

60331 LKFLDXL3     345  60364 FIELD_N3     345 1 1165 Conductor          -    27.1 Assume Fixed 

60357 MAYNARD7     115  62005 KERKHOT7     115 1 78 Conductor        7,071  14.7 Rebuild 

60364 FIELD_N3     345  60365 FIELD_S3     345 1 1195 Equipment          -    0 Use Emergency Rating 

60371 ERIE RD7     115  66508 S3     7     115 1 140 Conductor          624  4 Reconductor 

60371 ERIE RD7     115  67472 MMU_N7ST     115 1 127.9 Conductor          156  1 Reconductor 

60382 BRKNGCO7     115  60383 BRKNGCO3     345 1 448 Transformer        6,032    Install larger tx 

60382 BRKNGCO7     115  60383 BRKNGCO3     345 2 448 Transformer        6,032    Install larger tx 

60389 QUARRY3      345  60397 QUARRY7 115  115 1 448 Transformer          -      New, Install Larger 

60505 LKMARN 3     345  62234 LKMARN 7     115 C1 448 Transformer          -      Use Emergency Rating 

60507 HAZEL 3      345  60508 HAZEL 4      230 C1 336 Transformer          -      New, Install Larger 

60507 HAZEL 3      345  60508 HAZEL 4      230 C2 336 Transformer          -      New, Install Larger 

60508 HAZEL 4      230  66550 GRANITF4     230 C1 519.9 Conductor          -      New, Install Larger 

60920 LINDSTM7     115  62276 SHAFER 7     115 1 350 Conductor          312  2 Reconductor 

61051 STCRX 5G     161  69065 POPLK5       161 1 332 Conductor        1,148  7.36 Reconductor 

61128 LAW CRK7     115  62276 SHAFER 7     115 1 341 Conductor          936  6 Reconductor 

61612 RIVERTN4     230  61617 MUDLAKE4     230 1 383.2 Conductor       15,200  8 Rebuild HV 

61615 ARROWHD4     230  63055 BEARCK 4     230 1 359.7 Conductor      104,500  55 Rebuild HV 

61617 MUDLAKE4     230  63045 BENTON 4     230 1 383.2 Conductor      102,600  54 Rebuild HV 

61625 BLCKBRY4     230  61626 BOSWELL4     230 2 399 Conductor          -    19 Use Emergency Rating 

61627 SHANNON4     230  66753 RUNNING4     230 1 407 Conductor       58,630  82 Rebuild 

61636 SWANVIL7     115  61647 LONG PR7     115 1 98 Sag limited          250    Raise Structures 

61636 SWANVIL7     115  61649 BLNCHRD7     115 1 98 Sag limited          250    Raise Structures 

61639 MNP-STP7     115  62895 THMSTWN7     115 1 98 Sag limited          250    Raise Structures 

61639 MNP-STP7     115  62896 ALDRICH7     115 1 98 Sag limited          250    Raise Structures 

61642 VERNDLE7     115  62893 WINGRIV7     115 1 120 Conductor          519  1.08 Rebuild 

61642 VERNDLE7     115  62896 ALDRICH7     115 1 98 Sag limited          250    Raise Structures 

61646 DOGLKTP7     115  62213 STHDLTP7     115 1 98 Sag limited          250    Raise Structures 

61646 DOGLKTP7     115  62895 THMSTWN7     115 1 98 Sag limited          250    Raise Structures 

61647 LONG PR7     115  62817 LSAUKTP7     115 1 98 Sag limited          250    Raise Structures 

61649 BLNCHRD7     115  61650 LITTLEF7     115 1 90 Sag limited        4,040  8.4 Rebuild 

61650 LITTLEF7     115  62268 LANGLTP7     115 1 98 Sag limited          250    Raise Structures 

61651 MUDLAKE7     115  61652 BRAINRD7     115 1 98 Sag limited          250  4 Raise Structures 

61676 HIBBARD7     115  61680 WNTR ST7     115 1 182 Operations issue          -      Adjust phase shft 

61680 WNTR ST7     115  61683 STIN-MN7     115 1 182 Operations issue          -      Adjust phase shft 

61906 MAPLE LF     161  61948 BYRON  5     161 1 302 Conductor        2,925  5 Rebuild 

61906 MAPLE LF     161  61948 BYRON  5     161 2 332 Conductor        2,925  5 Rebuild 

61906 MAPLE LF     161  63430 CASCADE      161 1 302 Conductor        3,510  6 Rebuild 

61906 MAPLE LF     161  63430 CASCADE      161 2 332 Conductor        3,510  6 Rebuild 

61948 BYRON  5     161  61950 BYRON  3     345 1 448 Transformer        4,940    Add 2nd tx 

61950 BYRON  3     345  63032 PL VLLY3     345 1 1165 Conductor       30,400  16 Rebuild 

61950 BYRON  3     345  63431 NROC 345     345 1 1195 Conductor       27,740  14.6 Rebuild 
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61980 RICE   5     161  69526 BVR CRK5     161 1 75 Equipment          130  14 Replace Equipment 

61984 AUSTIN 5     161  63070 PL VLLY5     161 1 448.7 Conductor       12,285  21 Rebuild 

62000 MARSHLK7     115  63288 ODESSA 7     115 1 96.6 Conductor        4,122  8.57 Rebuild 

62000 MARSHLK7     115  63289 CORRELL7     115 1 96.6 Conductor        1,433  2.98 Rebuild 

62001 BENSON 7     115  62002 WALDEN 7     115 1 79.7 Equipment          130  19 Replace Equipment 

62001 BENSON 7     115  62006 KERKHO 7     115 1 79.7 Equipment/Conductor       12,506  26 Rebuild 

62002 WALDEN 7     115  63218 MOROTP 7     115 1 141.6 Conductor        3,704  7.7 Rebuild 

62003 JOHNJCT7     115  63216 ORTONVL7     115 1 96.6 Conductor       11,852  24.64 Rebuild 

62003 JOHNJCT7     115  66555 MORRIS 7     115 1 106 Rebuild        7,407  15.4 Rebuild 

62005 KERKHOT7     115  62006 KERKHO 7     115 1 89.6 Conductor        4,858  10.1 Rebuild 

62224 RAVENNA5     161  63071 SPRNGCK5     161 1 236.5 Conductor        2,761  4.72 Rebuild 

62225 BURNVIL7     115  62232 DKTAHGT7     115 1 139 Conductor        3,511  7.3 Rebuild 

62232 DKTAHGT7     115  62237 KENRICK7     115 1 144 Conductor        2,261  4.7 Rebuild 

62234 LKMARN 7     115  62237 KENRICK7     115 1 144 Conductor        1,732  3.6 Rebuild 

62234 LKMARN 7     115 B$0118 115/69      1.00 1 70 Transformer        3,250    Replace tx 

62268 LANGLTP7     115  62819 FSCHRHL7     115 1 98 Conductor        2,694  5.6 Rebuild 

62425 WILLMAR7     115 B$0112 115/69      1.00 1 112 Transformer        3,250    Replace tx 

62526 RUSH LK7     115  63286 QUADRNT7     115 1 127.5 Conductor        5,002  10.4 Rebuild 

62527 ELMO   7     115  62531 INMAN  7     115 1 203.3 Conductor        3,078  6.4 Rebuild 

62527 ELMO   7     115  62752 MLTN TP7     115 1 203.3 Conductor       10,293  21.4 Rebuild 

62528 TAMARAC7     115  62533 CORMRNT7     115 1 98 Conductor        3,511  7.3 Rebuild 

62528 TAMARAC7     115  63234 PEL RPD7     115 1 98 Conductor        3,511  7.3 Rebuild 

62529 CMRTJCT7     115  62530 FRAZEE 7     115 1 98 Conductor        7,215  15 Rebuild 

62529 CMRTJCT7     115  62533 CORMRNT7     115 1 98 Conductor          722  1.5 Rebuild 

62529 CMRTJCT7     115  63236 AUDUBON7     115 1 96 Conductor        4,473  9.3 Rebuild 

62530 FRAZEE 7     115  63235 PERHAM 7     115 1 127.4 Conductor        5,772  12 Rebuild 

62531 INMAN  7     115  63052 INMAN  4     230 1 175 Transformer        4,160    Install larger tx 

62616 BIGSWAN7     115  62982 HUTCHMN7     115 1 113.5 Equipment          130  17.8 Replace Equipment 

62666 GLNDALE7     115 B$0098 115/69      1.00 1 46.7 Transformer        3,250    Replace tx 

62752 MLTN TP7     115  67471 ALEXTAP7     115 1 202.2 Conductor        1,560  10 Reconductor 

62812 SRTLLTP7     115  62819 FSCHRHL7     115 1 98 Conductor          241  0.5 Rebuild 

62980 MCLEOD 4     230  63054 PANTHER4     230 1 319 Equipment/Conductor       53,580  28.2 Rebuild HV 

62980 MCLEOD 4     230 B$0125 230/115     1.00 1 187 Transformer        3,380    Add 2nd tx 

62981 MCLEOD 7     115  62983 HUTCH3M7     115 1 195.6 Conductor        2,501  5.2 Rebuild 

62981 MCLEOD 7     115 B$0125 230/115     1.00 1 187 Transformer          -      Already covered 

62982 HUTCHMN7     115  62983 HUTCH3M7     115 1 168.9 Conductor          337  0.7 Rebuild 

63032 PL VLLY3     345 B$0148 345/161     1.00 1 500 Transformer          -      Use Emergency Rating 

63032 PL VLLY3     345 B$0149 345/161     1.00 1 625 Transformer          -      Already Covered 

63032 PL VLLY3     345 B$0150 345/161     1.00 2 625 Transformer          -      Already Covered 

63049 STANTON4     230  67106 LELANDO4     230 1 430.2 Conductor          715  1 Rebuild 

63051 HENNING4     230  63052 INMAN  4     230 1 383.2 Conductor        2,674  3.74 Rebuild 

63051 HENNING4     230  63366 SILVRLK4     230 1 320 Conductor       11,941  16.7 Rebuild 

63052 INMAN  4     230  63058 WINGRIV4     230 1 318.7 Conductor       13,857  19.38 Rebuild 

63053 HUBBARD4     230  63336 AUDUBON4     230 1 359.7 Conductor       35,750  50 Rebuild 

63054 PANTHER4     230 B$0132 230/69      1.00 1 70 Transformer        3,380    Add 2nd tx 

63056 BALTA  4     230  63379 RUGBY  4     230 1 429.4 Conductor       34,200  18 Rebuild HV 

63058 WINGRIV4     230 B$0127 230/115     1.00 1 187 Transformer        4,160    Replace tx 
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63070 PL VLLY5     161 B$0148 345/161     1.00 1 500 Transformer          -      Already covered 

63070 PL VLLY5     161 B$0149 345/161     1.00 1 557.7 Transformer        4,940    Replace a Transformer 

63070 PL VLLY5     161 B$0150 345/161     1.00 2 557.7 Transformer          -      Already Covered 

63173 DAWS TP7     115  63206 LOUSBRG7     115 P1 96 Conductor        1,841  11.8 Reconductor 

63173 DAWS TP7     115  63211 CANBY  7     115 P1 96 Conductor        3,307  21.2 Reconductor 

63189 MAPLER1Y     345  66754 MAPLE R4     230 1 336 Transformer          -      Use Emergency Rating 

63189 MAPLER1Y     345  66792 MAPLE R3     345 1 336 Transformer          -      Already covered 

63190 MAPLER2Y     345  66754 MAPLE R4     230 1 336 Transformer          -      Use Emergency Rating 

63190 MAPLER2Y     345  66792 MAPLE R3     345 1 336 Transformer          -      Already covered 

63193 FORMAN Y     230  63263 FORMN  7     115 1 112 Transformer        4,160    Replace tx 

63193 FORMAN Y     230  63363 FORMAN 4     230 1 140 Transformer          -      Already covered 

63194 FERGSFLY     230  63231 FERGSFL7     115 1 112 Transformer        4,160    Replace tx 

63194 FERGSFLY     230  63331 FERGSFL4     230 1 112 Transformer          -      Already covered 

63195 BIGSTONY     230  63214 BIGSTON7     115 1 233 Transformer        4,160    Replace tx 

63195 BIGSTONY     230  63314 BIGSTON4     230 1 233 Transformer          -      Already covered 

63206 LOUSBRG7     115  63217 APPLETN7     115 P1 96 Conductor        1,076  6.9 Reconductor 

63210 TORONTO7     115  63212 BURR   7     115 1 96 Conductor       11,881  24.7 Rebuild 

63211 CANBY  7     115  63212 BURR   7     115 1 96.6 Conductor          510  1.06 Rebuild 

63211 CANBY  7     115  63311 CANBY  3     345 9 336 Transformer          500    New - Build bigger 

63211 CANBY  7     115  63400 CANBY  3     345 9 336 Transformer          -      New, Install Larger 

63211 CANBY  7     115  66551 GRANITF7     115 1 96 Reconductor       18,855  39.2 Rebuild 

63212 BURR   7     115  63213 MARIETT7     115 1 96 Conductor       10,342  21.5 Rebuild 

63213 MARIETT7     115  63214 BIGSTON7     115 1 96 Conductor       11,578  24.07 Rebuild 

63214 BIGSTON7     115  63215 HIWY12 7     115 1 310 Conductor          962  2 Rebuild 

63215 HIWY12 7     115  63216 ORTONVL7     115 1 216 Equipment/Conductor        2,165  4.5 Rebuild 

63216 ORTONVL7     115  63287 ORTQUAR7     115 1 96.6 Conductor        1,664  3.46 Rebuild 

63217 APPLETN7     115  63289 CORRELL7     115 1 96.6 Conductor        2,929  6.09 Rebuild 

63218 MOROTP 7     115  66555 MORRIS 7     115 1 80 Equipment          -    6 Reconductor 

63219 GRANTCO7     115  63220 ELBOWLK7     115 1 160 Sag limited          250    Raise Structures 

63219 GRANTCO7     115  63223 HOOT LK7     115 1 96.6 Conductor       11,544  24 Rebuild 

63219 GRANTCO7     115  66555 MORRIS 7     115 1 96 Conductor       12,747  26.5 Rebuild 

63220 ELBOWLK7     115  63221 BRANDN 7     115 1 160 Sag limited          250    Raise Structures 

63221 BRANDN 7     115  67452 ALEXSS       115 1 160 Sag limited          250    Raise Structures 

63221 BRANDN 7     115  67452 ALEXSS 7     115 1 160 Equipment          250    Raise structures 

63222 ALEXAND7     115  67452 ALEXSS       115 1 160 Sag limited          250    Raise Structures 

63223 HOOT LK7     115  63231 FERGSFL7     115 1 96 Conductor          962  2 Rebuild 

63223 HOOT LK7     115  63233 EDGETAP7     115 1 96 Conductor          544  1.13 Rebuild 

63233 EDGETAP7     115  63234 PEL RPD7     115 1 96 Conductor       10,115  21.03 Rebuild 

63235 PERHAM 7     115  63286 QUADRNT7     115 1 153.4 Conductor          106  0.22 Rebuild 

63263 FORMN  7     115  66438 FORMAN 7     115 1 120 Conductor           48  0.1 Rebuild 

63281 WILT TAP     115  63285 SOLWAY 7     115 1 96.6 Conductor        5,291  11 Rebuild 

63287 ORTQUAR7     115  63288 ODESSA 7     115 1 96.6 Conductor        2,434  5.06 Rebuild 

63314 BIGSTON4     230  63322 BSSOUTH4     230 P1 519.9 PLANNED          100  2 New - Build bigger 

63314 BIGSTON4     230  63325 BROWNSV4     230 1 291 Sag limited        2,000  36.71 Raise Structures 

63314 BIGSTON4     230  66503 BLAIR  4     230 1 480 Conductor          -    33.2 Reconductor 

63318 BSSTH Y1     230  63322 BSSOUTH4     230 1 400 Transformer        1,000    New - Build bigger 

63318 BSSTH Y1     230  63417 BSSOUTH3     345 1 400 Transformer          -      Already covered 
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63319 BSSTH Y2     230  63322 BSSOUTH4     230 1 400 Transformer        1,000    New - Build bigger 

63319 BSSTH Y2     230  63417 BSSOUTH3     345 1 400 Transformer          -      Already covered 

63325 BROWNSV4     230  63327 HANKSON4     230 1 291 Sag limited        2,000  33.46 Raise Structures 

63327 HANKSON4     230  63329 WAHPETN4     230 1 320 Equipment/Conductor       18,233  25.5 Rebuild 

63327 HANKSON4     230 601063 HANKNSN3     345 1 336 Transformer          -      New, Install Larger 

63329 WAHPETN4     230  63331 FERGSFL4     230 1 320 Equipment/Conductor       20,735  29 Rebuild 

63329 WAHPETN4     230  66754 MAPLE R4     230 1 292 Conductor      102,600  54 Rebuild HV 

63331 FERGSFL4     230  63366 SILVRLK4     230 1 320 Equipment/Conductor        9,724  13.6 Rebuild 

63358 BUFFALO3     345  63369 JAMESTN3     345 1 792 Equipment          130  56 Replace Equipment 

63358 BUFFALO3     345  66792 MAPLE R3     345 1 792 Equipment          130  34 Replace Equipment 

63379 RUGBY  4     230  67523 GLENBOR4     230 1 429.4 Conductor      201,400  106 Rebuild HV 

63405 CROSSTWN     161  63430 CASCADE      161 1 425 Conductor          585  1 Rebuild 

63405 CROSSTWN     161  63440 SILVER L     161 1 425 Conductor          585  1 Rebuild 

63410 WILLOW C     161  63445 CHESTER      161 1 221 Conductor        4,095  7 Rebuild 

63415 N HILLS      161  63420 IBM          161 1 305 Conductor        1,755  3 Rebuild 

63415 N HILLS      161  63432 NROC 161     161 1 278 Conductor          -      New, Install Larger 

63420 IBM          161  63430 CASCADE      161 1 221 Conductor        1,170  2 Rebuild 

63431 NROC 345     345  63432 NROC 161     161 1 448 Transformer          -      New, Install Larger 

63440 SILVER L     161  63445 CHESTER      161 1 335 Conductor        2,925  5 Rebuild 

63445 CHESTER      161  69547 ROCHSTR5     161 15 302 Conductor          -    0   

63445 CHESTER      161  69547 ROCHSTR5     161 16 332.2 Conductor          585  1 Rebuild 

66236 WATERT1T     345  66529 WATERTN3     345 1 400 Transformer        4,680    Add 2nd tx 

66236 WATERT1T     345  66530 WATERTN4     230 1 400 Transformer          -      Already covered 

66296 GRANITFT     230  66550 GRANITF4     230 1 250 Transformer        4,160    Install larger tx 

66296 GRANITFT     230  66551 GRANITF7     115 1 250 Transformer          -      Already Fixed 

66426 BISMARK4     230  67338 GLENHAM4     230 1 264 Equipment          130  95 Replace Equipment 

66438 FORMAN 7     115  66522 SUMMIT-7     115 1 80 Equipment          130  68.4 Replace Equipment 

66452 RUGBY  7     115  67264 RUGBCPC7     115 1 144 Equipment          130  0 Replace Equipment 

66466 GRANTF2T     230  66550 GRANITF4     230 1 200 Transformer        4,160    Install 3rd Tx 

66466 GRANTF2T     230  66551 GRANITF7     115 1 200 Transformer          -        

66474 AURORA 7     115  66504 BROOKNG7     115 1 120 Equipment/Conductor       10,582  22 Rebuild 

66474 AURORA 7     115  66505 FLANDRU7     115 1 120 Equipment          130  17.05 Replace Equipment 

66500 ARLNGTN7     115  66504 BROOKNG7     115 1 120 Equipment          130  23 Replace Equipment 

66500 ARLNGTN7     115  66531 WATERTN7     115 1 120 Equipment          130  27.5 Replace Equipment 

66503 BLAIR  4     230  66530 WATERTN4     230 1 398 Equipment/Conductor        4,368  28 Reconductor 

66503 BLAIR  4     230  66550 GRANITF4     230 1 398 Equipment/Conductor        7,176  46 Reconductor 

66504 BROOKNG7     115  66531 WATERTN7     115 1 120 Equipment          130  44 Replace Equipment 

66504 BROOKNG7     115  66538 WHITE  7     115 1 160 Equipment          130  13 Replace Equipment 

66508 S3     7     115  66551 GRANITF7     115 1 120 Equipment/Conductor       15,392  32 Rebuild 

66515 HURON  7     115  67404 HURONWP7     115 1 120 Equipment/Conductor        4,810  10 Rebuild 

66523 SIOUXFL4     230  66578 PAHOJA 4     230 1 450 Conductor        3,120  20 Reconductor 

66550 GRANITF4     230  66554 MORRIS 4     230 1 239 Equipment          130  60 Replace Equipment 

66554 MORRIS 4     230  66555 MORRIS 7     115 1 100 Transformer        3,380    Replace tx 

66562 EAGLE  4     230  66578 PAHOJA 4     230 1 320 Conductor        3,432  22 Reconductor 

66752 DRAYTON4     230  66755 PRAIRIE4     230 1 428 Conductor       37,895  53 Rebuild 

66752 DRAYTON4     230  67557 LETELER4     230 1 460.5 Conductor       27,528  38.5 Rebuild 

66753 RUNNING4     230  66760 LUND   4     230 1 317 Conductor       43,615  61 Rebuild 
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Limiting Constraint Rating (MVA)  Limiter  Cost ($1,000)  Miles Fix 

66756 SQBUTTE4     230  66791 CENTER 3     345 1 428 Transformer        4,160    Add 2nd tx 

66757 MORANVI4     230  66760 LUND   4     230 1 317 Conductor       27,885  39 Rebuild 

66791 CENTER 3     345  67316 COYOTE 3     345 1 597.6 Equipment          130  35 Replace Equipment 

67326 ELLENDL4     230  67327 ELLENDL7     115 1 100 Transformer          -      Use Emergency Rating 

67327 ELLENDL7     115  67401 ABDNJCT7     115 1 80 Equipment/Conductor       21,645  45 Rebuild 

67401 ABDNJCT7     115  67402 ABDNSBT7     115 1 88 Equipment          130  7.5 Replace Equipment 

67404 HURONWP7     115  67410 MITCLNW7     115 1 120 Equipment/Conductor       25,493  53 Rebuild 

67404 HURONWP7     115  67411 BTAP WP7     115 1 120 Equipment/Conductor        4,377  9.1 Rebuild 

67461 ALEXNOKO     115  67471 ALEXTAP7     115 1 202.2 Conductor          172  1.1 Reconductor 

67503 DORSEY 4     230  67526 ST.LEON4     230 1 309.1 Conductor       57,200  80 Rebuild 

67503 DORSEY 4     230  67566 DORSEYM4     230 52 1200 Transformer       26,000    Add 3rd tx 

67503 DORSEY 4     230  67598 DORSY2M4     230 51 1200 Transformer       26,000    Add 3rd tx 

67523 GLENBOR4     230  67524 CORNWLS4     230 1 279.9 Conductor       28,600  40 Rebuild 

67557 LETELER4     230  67559 LAVEREN4     230 1 419.5 Conductor       35,035  49 Rebuild 

67560 RIDGEWY4     230  67576 RICHER 4     230 1 335 Conductor       27,885  39 Rebuild 

67564 DORSEY 2     500  67566 DORSEYM4     230 52 1200 Transformer          -      Add 3rd tx (repeat of above) 

67564 DORSEY 2     500  67598 DORSY2M4     230 51 1200 Transformer          -      Add 3rd tx (repeat of above) 

69073 BVD5         161  69079 BVD3         345 1 448 Transformer        4,680    New, Install Larger 

69073 BVD5         161  69549 WABACO 5     161 1 400 Conductor        3,120  20 Reconductor 

69507 SENECA 5     161  69508 GRANGRAE     161 1 201 Conductor       10,121  17.3 Rebuild 

69507 SENECA 5     161  69511 BELLCTR5     161 1 189 Equipment          130  9 Replace Equipment 

69507 SENECA 5     161  69523 GENOA  5     161 1 304 Conductor       12,870  22 Rebuild 

69523 GENOA  5     161  69527 HARMONY5     161 1 223 Equipment/Conductor       22,230  38 Rebuild 

69523 GENOA  5     161  69535 LAC TAP5     161 1 279 Conductor       12,285  21 Rebuild 

69523 GENOA  5     161 669523 GENOA3       345 1 336 Transformer          -      New, Install Larger 

69526 BVR CRK5     161  69527 HARMONY5     161 1 223 Equipment/Conductor       12,285  21 Rebuild 

69543 ALMA   5     161  69549 WABACO 5     161 1 245.3 Conductor       11,700  20 Rebuild 

69543 ALMA___5     161  69549 WABACO 5     161 1 223 Conductor        2,106  3.6 Rebuild 

69543 ALMA___5     161  69551 ELK MND5     161 1 194 Conductor       26,325  45 Rebuild 

69547 ROCHSTR5     161  69549 WABACO 5     161 1 201 Conductor        7,605  13 Rebuild 

69557 BARRON 5     161  69561 WASHCO 5     161 1 264 Conductor       15,795  27 Rebuild 

69557 BARRON 5     161  69565 APL RVR5     161 1 229.9 Equipment          130  24 Replace CT 

69566 NLAX 5       161  69567 NLAX 3       345 1 448 Transformer          -      New, Install Larger 

B$0112 115/69      1.00  62425 WILLMAR7     115 1 112 Transformer          -      Already covered 

B$0125 230/115     1.00  62980 MCLEOD 4     230 1 187 Transformer          -      Already covered 

B$0125 230/115     1.00  62981 MCLEOD 7     115 1 187 Transformer          -      Already covered 

B$0127 230/115     1.00  62893 WINGRIV7     115 1 187 Transformer          -      Already covered 

B$0132 230/69      1.00  63054 PANTHER4     230 1 70 Transformer          -        

B$0148 345/161     1.00  63032 PL VLLY3     345 1 500 Transformer          -        

B$0148 345/161     1.00  63070 PL VLLY5     161 1 500 Transformer          -        

34009 WINBAGO5     161  60120 BLUEETA5     161 1 200 Conductor        6,435  11 Rebuild 

63058 WINGRIV4     230 B$0128 230/115      115 1 187 Transformer        4,160    Replace tx 

62893 WINGRIV7     115 B$0128 230/115      230 1 187 Transformer          -      Already Covered 

63327 HANKSON4     230  63363 FORMAN 4     230 320 Conductor       55,100  29 Rebuild HV 

60109 WILMART5     161  60110 WILMART7     115 168 Transformer        2,700    Replace tx 

62526 RUSH LK7     115  62531 INMAN 7      115 191.6 Conductor        4,810  10 Rebuild 
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Data Tables:  
A copy of the full data tables is available upon request. 
 
Figure 1 � Description of how to read the Data Tables on the p roceeding pages. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MUST runs.  See page 19 for an explanation of how to read this table. 
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See page 19 for an explanation of how to read this table. 
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Graphs:  
 
Graph 1 � Summary of transfer capability for nine t ransmission scenarios 
for the Twin Cities Sink with the pocket sources under the Max Interface 

scenario. 
Each bar represents the estimated transfer capability for each transmission 
option for the given assumptions. 

 
 
Graph 2 � Summary of transfer capability for nine t ransmission scenarios 
for the Midwest ISO Sink with the pocket sources under the Max Interface 

scenario.   
Each bar represents the estimated transfer capability for each transmission 
option for the given assumptions. 
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Graph 3 � Summary of transfer capability for nine t ransmission scenarios 

for the Twin Cities Sink with the pocket sources under the Historical 
Interface scenario. 

Each bar represents the estimated transfer capability for each transmission 
option for the given assumptions.   

 
 
Graph 4 � Summary of transfer capability for nine t ransmission scenarios 

for the Midwest ISO Sink with the pocket sources under the Historical 
Interface scenario. 

Each bar represents the estimated transfer capability for each transmission 
option for the given assumptions.   
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Graph 5 � Summary of transfer capability for each t ransmission scenario 
given the sink for all sources combined under the Max Interface scenario.  
A component was chosen as a limiter in this graph if it caused an overload on the 
500 kV line.  Each bar represents the estimated transfer capability for each 
transmission option for the given assumptions.   

 




