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Contingency

three phase fault at Broadview, loss of 1 Broadview-Colstrip 500 kV line
three phase fault at Colstrip, loss of 1 Colstrip-Broadview 500 kV line
single phase fault at Colstrip, loss of 1 Colstrip-Broadview 500 kV line
single phase fault at Broadview. loss of 1 Broadview-Colstrip 500 kV line
no faul, loss of 1 Colstrip-Broadview 500 kV line

single phase fault at Broadview, loss of 1 Broadview-Garrison 500 kV line
three phase fault at Broadview, loss of 1 Broadview-Garrison 500 kV line
no faul, loss of 1 Broadview-Garrison 500 kV line

three phase fault at Broadview, Ioss of both Broadview-Garrison 500 kV line
single phase fault at Taft, Taft hung breaker followed by 3 pole open of the
Taft-Bell 500 kV line and 1 Taft-Garrison 500 KV line

three phase fault at Taft, loss of the Taft-Bell 500 kV line

three phase fault at Taft, loss of the Taft-Dworshak 500 kV line

three phase fault at Garrison, loss of 1 Garrison-Taft 500 kV line

single phase fault at Garrison, loss of 1 Garrison-Taft 500 kV line

no faul, loss of 1 Garrison-Taft 500 kV line

three phase fault at Garrison, loss of both Garrison-Taft 500 KV lines

Colstrip ATR | Colstrip ATR

Colstrip ATR_ Colstrip ATR|

Simulation time (s) WECC Level Low Voltage Low Bus Trip Unit 1 Trip Unit 2 Trip Unit3 | Trip Unit 4
208 0.8442 62216LAVINAPM100 No No Yes No
208 0.8242 62216LAVINAPM100 No No Yes No
208 0.8717 62216LAVINAPM100 No No No No
208 0.9075 62216LAVINAPM100 No No No No
208 0.928 62216LAVINAPM100 No No No No
208 0.9044 62325DUCKCR-R161 No No No No
208 0.8537 62250BGTMBERA161 No No Yes No
208 0.9149 62325DUCKCR-R161 No No No No
208 0.8198 62250BGTMBERA161 Yes No Yes Yes
208 0.9052 62344PLACIDLK230 Yes No Yes No
208 0.8851 62344PLACIDLK230 No No No No
208 0.9175 62030PTRSNFLT230 No No No No
208 0.8842 620720VANDO230 No No Yes No
208 0.9522 620720VANDO230 No No No No
208 0.9695 620720VANDO230 No No No No
20 B 0.844 62344PLACIDLK230 Yes No Yes Yes
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INTRODUCTION

This study is a review of the east to west seasonal operating transfer capability (OTC) of the Montana-Northwest (Path 8).  The purpose of this study was to examine powerflow and dynamic simulations to verify that NorthWestern Energy (NWE) can continue to operate this path at flows up to 2200 MW east to west during the 2006 summer operating season.  NWE (formerly known as The Montana Power Company) has completed the studies to ensure reliable operation of the system for the expected operating conditions during the summer 2006 operating season.  

PATH DESCRIPTION

NWE received an accepted rating of 2200 MW east to west for this path based on extensive studies under all operating conditions in 1994.  In 1994 this path rating was based on the thermal rating of the series capacitors in the two Garrison-Taft 500 kV lines.  Recently, those series capacitors have been upgraded increasing their thermal rating.  However, the path rating has not been increased.  This path (westbound) is now limited to maintain acceptable voltage performance for pre-contingency operation as well as the desire to maintain acceptable exposure to unit tripping at Colstrip.  Post-fault overloads are not a problem for this path since unit tripping immediately unloads the path.  The critical internal contingency is the simultaneous opening of both of the Broadview-Garrison 500 kV lines.  The critical external contingency is the simultaneous opening of both of the Garrison-Taft 500 kV lines.  The results of this study present a verification of the OTC for this path.

A path diagram is shown in Figure 1 at the end of this report.  The path consists of the following 10 interconnecting branches:  
· Broadview-Garrison 500 kV #1 and #2,

· Rattlesnake 230/161 Auto transformer,

· Ovando-Garrison 230,

· Ovando-Hot Springs 230,

· Mill Creek-Garrison 230,

· Anaconda(BPA)-Garrison 230,

· Kerr-Elmo 115,

· Thompson Falls-Burke 115, and

· Crow Creek-Burke 115.

ASSUMPTIONS/METHODOLOGY

Path 8 will load to flows up to 2200 MW only if loads are low in Montana, the Montana control area generation is high, and the Montana-Southeast path (MTSE) is near the maximum OTC import capacity.  A summary of the features of the base case used to demonstrate the OTC for this path is shown in the case summary report (casum3.xls) at the end of this report.  Only minimal changes were made in the base case to produce the study base case.  The phase-shifting transformers in the Yellowtail-north path were used as appropriate to control the flow on the MTSE path to assure that the flow on Path 8 was 2200 MW.  The Miles City DC (MCDC) tie was set at the maximum westbound flow (195 MW).  The equivalent for the Miles City DC Tie was replaced with a DC line model to improve the accuracy of the dynamic simulations.  Two new windfarm complexes and a peaking plant that were recently put in service this spring were dispatched appropriately in the base case.

The light summer 2006 operating base case was used for this study.  The ability of the NWE system to load Path 8 is resource limited; therefore in the heavy summer base case Path 8 could not be loaded to 2200 MW and was not used in this study.  Since the path loading is greatest for light load conditions, the following system conditions were assumed in order to reach the desired transfer from Montana into the Northwest:

1. Area (Montana) generation changes were made as needed within reason to achieve desired path loading.  

2. Miles City Converter Station, Garrison Reactor, Rocky Mountain Power Hardin RAS and Colstrip ATR RAS schemes operated as designed for each switching event.  

3. The phase-shifting transformers in the Yellowtail-north path were used as appropriate to control the MTSE imports to maintain the flows on Path 8; and, the Miles City DC tie was at maximum westbound flow.

4. Colstrip generation was near full capacity.

5. Post-fault overloads are generally not a problem for this path when the worst-case contingencies occur since unit tripping immediately unloads the path. 

6. Summer ambient temperatures were used for thermal equipment ratings.

7. WMH was tested at levels that were seasonally appropriate.

ADJUSTMENTS:

The following adjustments to the base case were made for this study:

· Three new generating facilities were dispatched appropriately

· Montana area generating facilities generation was increased to reach desired transfers

· The detailed MCDC tie model was added (replacing negative load model)--Westbound capacity = 195 MW

· Western Montana Hydro (WMH) is reported in the Case Summary table

KNOWN SENSITIVITIES

Path 8 is limited by steady-state voltages pre-contingency, and by the desire to maintain acceptable exposure to generator tripping.  The stable performance of the path is assured by a redundant adaptive RAS (the Acceleration Trend Relay, “ATR”) that provides unit tripping at Colstrip in response to critical contingencies.  Important variables are:

· Colstrip Generation

· Westbound flow on the Miles City DC converter station

· Western Montana Hydro generation

The flow on the Miles City DC Tie must be 195 MW east to west to increase Path 8 flows (east to west) to 2200 MW.

In principle, high total WMH generation combined with high Path 8 flows can result in very high flows on the West of Hatwai (WOH) path; however, typical generation patterns seldom result in simultaneous maximum output from the WMH generators and maximum loading of Path 8.  Before the WOH path was upgraded there was a nomogram between these two paths.  This seldom resulted in a need to limit flows on Path 8.  Typically, operation of the WMH generation is on peak load.  Path 8 cannot be at maximum load during heavy load hours.  The flow on Path 8 is at its maximum during light load hours when WMH is reduced from peak generation levels.  Annually, the hydro generation is more available during spring runoff conditions, and the Colstrip generation is usually out for maintenance during the spring runoff period.  Thus, they are not likely to coincide.  High WMH generation is regarded as very unlikely during light load summer season conditions.      

DISTURBANCES

The critical N-1 and N-2 contingencies used in the studies are those that have significant impact on the operating limits of the path.

MONTANA AREA CONTINGENCIES

· A three-phase fault at the Colstrip 500 kV bus with the loss of a single Colstrip-Broadview 500 kV line.

· A single-phase fault at the Colstrip 500 kV bus with the loss of a single Colstrip-Broadview 500 kV line.

· A three-phase fault at the Broadview 500 kV bus with the loss of a single Broadview-Colstrip 500 kV line.

· A single-phase fault at the Broadview 500 kV bus with the loss of a single Broadview-Colstrip 500 kV line.

· No fault with the loss of a single Broadview-Colstrip 500 kV line.

· A three-phase fault at the Broadview 500 kV bus with the loss of a single Broadview-Garrison 500 kV line.

· A single-phase fault at the Broadview 500 kV bus with the loss of a single Broadview-Garrison 500 kV line.

· No fault with the loss of a single Broadview-Garrison 500 kV line.

· A three-phase fault at the Broadview 500 kV bus with the loss of both Broadview-Garrison 500 kV lines.

OTHER CONTINGENCIES

· A three-phase fault at the Garrison 500 kV bus with the loss of a single Garrison-Taft 500 kV line.

· A single-phase fault at the Garrison 500 kV bus with the loss of a single Garrison-Taft 500 kV line.

· No fault with the loss of a single Garrison-Taft 500 kV line.

· A three-phase fault at the Garrison 500 kV bus with the loss of both Garrison-Taft 500 kV lines.

· A three-phase fault at the Taft 500 kV bus with the loss of the Taft-Bell 500 kV line.

· A three-phase fault at the Taft 500 kV bus with the loss of the Taft-Dworshak 500 kV line.

· Hung breaker at Taft 500 kV bus (critical WOH contingency).

EXISTING RAS

· The Colstrip ATR

· Rocky Mountain Power Hardin RAS

· The Garrison reactor-tripping scheme (WM-RAS)

Miles City Converter Station, Garrison Reactor, Rocky Mountain Power Hardin RAS and Colstrip ATR RAS schemes operated as designed for each switching event.  NWE worked with BPA to review and verify all RAS (including the MCDC RAS) operation under east to west flows on Path 8.

TRANSIENT SIMULATION RESULTS

Transient simulation results are summarized in Table 1.  With 2200 MW transfer from Montana to the Northwest (study base case 06ls_newgen_MCDC.sav), the critical contingencies are as follows: 

· Loss of both Broadview-Garrison 500 kV circuits.  A remedial action scheme (the ATR) trips 3 Colstrip generating units and the Rocky Mountain Power Hardin RAS trips the RMP Hardin generation plant to control transient stability.  The lowest voltage was at the 161 kV Big Timber bus in Montana (0.7572 pu).  The impact on the WECC system is very minor.  This contingency met level B of the WECC criteria.

· Loss of both Garrison-Taft 500 kV circuits.  A remedial action scheme (the ATR) drops 3 Colstrip generating units to control transient stability.  The lowest voltage was at the 230 kV Placid Lake bus in Montana (0.844 pu).  The impact on the WECC system is very minor.  This contingency met level B of the WECC criteria.

REACTIVE MARGIN STUDY RESULTS 

The reactors at the Garrison 500 kV bus serve as dynamic VArs for Montana 500 kV switching events.  The reactors are capable of switching off for stability events and then switching on if the voltage is too high post-contingency.  

Post-transient PV reactive margin results are shown in Table 2.

The most critical N-1 contingency in NWE’s system is the loss of one Broadview-Garrison 500 kV circuit.  The critical bus is the Broadview 500 kV bus.  Using the light summer base case (06ls_newgen_MCDC.sav) with flows from Montana to the Northwest at 2200 MW, the voltage at the Broadview 500 kV bus was 1.07436 pu pre-contingency and 1.05218 pu post-contingency and the voltage at the Garrison 500 kV bus 1.08181 pu pre-contingency and 1.06162 pu post-contingency.  Using the light summer base case with flows from Montana to the Northwest at 2310 MW (5% increase), the voltage at the Broadview 500 kV bus was 1.0734 pu pre-contingency and 1.04708 pu post-contingency and the voltage at the Garrison 500 kV bus 1.07095 pu pre-contingency and 1.04792 pu post-contingency.  

The critical N-2 contingencies in NWE’s system are the loss of both Broadview-Garrison or the loss of both Garrison-Taft 500 kV circuits.  The critical buses are the Broadview and Garrison 500 kV buses.

For the loss of both Broadview-Garrison 500 kV circuits, using the light summer base case (06ls_newgen_MCDC.sav) with flows from Montana to the Northwest at 2200 MW, the voltage at the Broadview 500 kV bus was 1.07436 pu pre-contingency and 1.09574 pu post-contingency and the voltage at the Garrison 500 kV bus 1.08181 pu pre-contingency and 1.08104 pu post-contingency. 

For the loss of both Garrison-Taft 500 kV circuits, using the light summer base case (06ls_newgen_MCDC.sav) with flows from Montana to the Northwest at 2200 MW, the voltage at the Broadview 500 kV bus was 1.07436 pu pre-contingency and 1.09986 pu post-contingency and the voltage at the Garrison 500 kV bus 1.08181 pu pre-contingency and 1.08252 pu post-contingency.  

Using the light summer base case with flows from Montana to the Northwest at 2255 MW (2.5% increase), for the loss of both Broadview-Garrison 500 kV circuits, the voltage at the Broadview 500 kV bus was 1.07504 pu pre-contingency and 1.09693 pu post-contingency and the voltage at the Garrison 500 kV bus 1.07686 pu pre-contingency and 1.08279 pu post-contingency.

Using the light summer base case with flows from Montana to the Northwest at 2255 MW (2.5% increase), for the loss of both Garrison-Taft 500 kV circuits, the voltage at the Broadview 500 kV bus was 1.07504 pu pre-contingency and 1.10092 pu post-contingency and the voltage at the Garrison 500 kV bus 1.07686 pu pre-contingency and 1.08316 pu post-contingency.  

SPECIFIC OTCPG ITEMS

NWE has coordinated operating procedures with BPA.  BPA reviews their DSO 319 to set operating limits for this path.  The study should provide guidance for that effort.

The Montana-Northwest westbound OTC is limited by acceptable voltage performance for pre-contingency operation as well as by acceptable exposure to unit tripping at Colstrip.

The OTCPG questions and answers for Montana-Northwest (Path 8) include:

1. When was the last time the path was studied?
This path was studied in 2000 west to east and in 1994 east to west.  It was also studied under the auspices of the OCSG in 1999.


2. What is the critical season for this path?

Autumn is the critical season.


3. Full studies or check cases?
This study was check cases.


4. What are the impacts of this path on system reliability?  Are problems local only or is there potential for cascading outside the local area?

This path is critical.  There is potential for cascading only if the RAS fails; however, the RAS has been qualified by the RASSC as one whose failure is deemed non-credible. 

5. What is the limiting factor: transient, reactive, thermal?

The performance of the RAS is critical to provide for transient stability performance.  With proper RAS performance the limit becomes pre-contingency steady-state performance.


6. Have load and generation changes been accounted for?

Yes

7. Is it appropriate to study this path in the OTCPC arena?

Yes

CONCLUSION 

Detailed dynamic simulations and post-transient reactive margin studies on critical contingencies, using a base case with 2200 MW Montana to the Northwest (east to west) transfer, confirmed that these contingencies have met WECC criteria and that the MT-NW path (east to west) can continue to operate reliably for the 2006 summer operating season with the 2200 MW OTC.
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FIGURE 1 – Montana-Northwest Path

TABLE 1 – Transient Simulation Results
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TABLE 2 – Reactive Margin Study Results
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TABLE 3 – Case Summary Report

WESTERN ELECTRICITY COORDINATING COUNCIL

2006 LS1 APPROVED OPERATING CASE

 NW = OREGON/WASHINGTON

 NORTHWEST AREA DATA

 TOTAL NW LOAD            =    15614.6

 TOTAL NW LOSS             =      528.0

 TOTAL NW INT                =      -36.9

 TOTAL NW GEN              =    16148.7

 KEY NW PATH FLOWS

 NORTH OF JOHN DAY FLOWS  =     3691.5

 COI FLOWS                =     2717.4

 PCDC FLOWS @CELILO1&2    =      800.8

 PCDC FLOWS @CELILO3&4    =     1201.1

 BC HYDRO-NORTHWEST FLOWS =     2000.0

 WEST OF HATWAI LINES:

 HATWAI-LOWER GRANITE     =      871.4

 BELL-COULEE 500KV        =      861.7

 BELL-COULEE 230KV (3)    =       98.0

 BELL-COULEE 230KV (5)    =       94.1

 WESTSIDE COULEE 230KV    =       86.2

 OLD WOH BRANCHES:

 HATWAI LOLO 230KV        =      135.0

 LOLO 230/115 (1)         =       -4.7

 LOLO 230/115 (2)         =       -4.8

 REPLACEMENT FOR ABOVE:

 LOLO-IMNAHA 230KV        =      109.8

 OTHER WOH BRANCHES:

 DRY CREEK-WALLA WALLA    =       75.9

 BELL-SPRINGHILL 115 KV   =       20.9

 N. LEWISTON-CLARKSTON    =      -68.9

 HARRINGTON-ODESSA        =       -3.1

 LIND-ROX-WARDEN          =      -11.3

 DRY GULCH 115/69 AUTO    =        9.0

 ======================================================

WEST OF HATWAI (NEW) =         2033.8

 WEST OF HATWAI (OLD) =         2143.7

 KEY NW GENERATORS

 COULEE 230 KV GEN        =      200.0

 COULEE 500 KV GEN        =      108.4

 DWORSHAK TOTAL GEN       =      206.0

 BOUNDARY TOTAL GEN       =       21.0

 WMH GENERATORS

 LIBBY TOTAL GEN          =      348.0

 NOXON TOTAL GEN          =       88.4

 HUNGRY HORSE TOTAL GEN   =       95.0

 CABINET GORGE TOTAL GEN  =       55.5

 WESTERN MONTANA HYDRO    =      586.9

 FLATHEAD AREA LOADS

 TOTAL CON KELLY LOAD     =       78.0

 NET (H HORSE - CKLD)     =       17.0

 FLATHEAD AREA NET LOAD   =      125.9

 KEY NW-MT FLOWS AS PERCENT OF RATED

 CF TO KALISPELL PCT LOAD =       20.2

 HS TO DIXON PCT LOAD     =       13.9

 BURKE TO BURKE PCT LOAD  =       65.2

 PINE CREEK XFRMR PCT LD  =       26.4

 KEY BPA/AVA BUS VOLTAGES

 BELL BPA 500 KV VOLTS PU =    1.08676

 DWORSHAK 500 KV VOLTS PU =    1.08314

 HATWAI   500 KV VOLTS PU =    1.08409

 BELL S1 230 KV VOLTS PU  =    1.04233

 BELL S2 230 KV VOLTS PU  =    1.04239

 BELL S3 230 KV VOLTS PU  =    1.04229

 BELL S4 230 KV VOLTS PU  =    1.04222

KEY  BPA/AVA BUS SHUNTS (NOMINAL MVAR)

 SHUNT AT BELL BPA 500    =        0.0

 SHUNT AT BELL S1 230     =        0.0

 SHUNT AT BELL S2 230     =        0.0

 SHUNT AT BELL S3 230     =        0.0

 SHUNT AT HOT SPR 500     =        0.0

 SHUNT AT TAFT            =     -186.0

 MONTANA

 MONTANA AREA DATA

 TOTAL MONTANA LOAD       =     1271.2

 TOTAL MONTANA LOSS       =       97.7

 TOTAL MONTANA INT        =     2068.1

 TOTAL MONTANA GEN        =     3437.6

 MONTANA PATH FLOWS

 MONTANA-NORTHWEST FLOWS  =     2199.8

 AMPS LINE FLOW (230 KV)  =       89.9

 BIG GRASSY FLOW (161 KV) =        2.7

 AMPS + JEFFERSON FLOWS   =       92.6

 JEFFERSON PST ANGLE      =       14.0

 JEFFERSON PST FLOW       =      -25.5

 BROADVIEW-GARRISON FLOW1 =     1075.7

 BROADVIEW-GARRISON FLOW2 =     1075.7

 BROADVIEW-JUDITHGAP FLOW =      -12.0

 SHOREYROAD-WILSALL  FLOW =      154.9

 COLRAPLJ-BIG TIMBER FLOW =       75.0

 BROADVIEW230/100   FLOW1 =       12.7

 BROADVIEW230/100   FLOW2 =       12.9

 WEST OF BROADVIEW  FLOW  =     2394.9

 YELLOWTAIL NORTH FLOWS   =       67.7

 YELLOWTAIL SOUTH FLOWS   =      108.8

 MONTANA-SOUTHEAST FLOWS  =     -246.9

 RIMROCK PST ANGLE        =       -9.2

 RIMROCK PST FLOW         =      -40.5

 BILLINGS PST ANGLE       =       -9.4

 BILLINGS PST FLOW        =      -90.6

 CROSSOVER PST ANGLE      =      -11.7

 CROSSOVER PST FLOW       =       64.4

 WEST OF CS               =     2141.2

 WEST OF CROSSOVER        =     2329.6

 MILES CITY DC TIE FLOW   =      195.0

 YELLOWTAIL GENERATION    =      180.0

 SW MONTANA BRANCH LOADINGS (PCT THERMAL):

 GARRISON TO AN1 PCT LD   =       13.6

 GARRISON TO AN2 PCT LD   =       16.6

 ANACONDA TO PF PCT LOAD  =       21.8

 ANACONDA TO DS PCT LOAD  =        9.1

 MONTANA GENERATORS

 COLSTRIP1 GEN            =      330.0

 COLSTRIP2 GEN            =      330.0

 COLSTRIP3 GEN            =      808.6

 COLSTRIP4 GEN            =      823.0

 COLSTRIP GENERATION      =     2291.6

 CORETTE GEN              =      162.0

 MONTANA1 GEN             =       42.0

 BIL GEN INC GEN          =       65.0

 RMP HARDIN GEN           =      109.0

 TOTAL THERMAL GEN        =     2669.6

 JUDITH GAP WIND GEN      =      135.0

 BASIN CREEK GEN          =       45.0

 HORSESHOE BEND WIND GEN  =        9.0

 KERR TOTAL GEN           =      175.0

 THOMPSON FALLS TOTAL GEN =       87.0

 KERR AND TF GEN COMB     =      262.0

 HAUSER GEN               =       14.0

 HOLTER GEN               =       46.0

 CANYON FERRY GEN         =       55.0

 RAINBOW GEN              =       32.0

 BLACK EAGLE GEN          =       16.0

 RYAN GEN                 =       56.0

 COCHRANE GEN             =       47.0

 MORONY GEN               =       45.0

 MADISON GEN              =        6.0

 MISSOURI RIVER GEN       =      317.0

 KEY MONTANA & IDAHO BUS VOLTAGES

        BUTTE DIVISION:

 AMPS     230 KV VOLTS PU =    1.03270

 AMPS      69 KV VOLTS PU =    1.03599

 ANACOND  230 KV VOLTS PU =    1.03467

 ANACOND  161 KV VOLTS PU =    1.02717

 PTRSNFLT 230 KV VOLTS PU =    1.03976

 PTRSNFLT REG KV VOLTS PU =    0.00000

 ANTLOPE  230 KV VOLTS PU =    1.03142

 DILLON S 161 KV VOLTS PU =    1.04014

 DILLON S  69 KV VOLTS PU =    1.03796

 BIGGRASS 161 KV VOLTS PU =    1.02183

 BIGGRASS  69 KV VOLTS PU =    1.03761

 JFRSNPHA 161 KV VOLTS PU =    1.02448

 JEFFERSI 161 KV VOLTS PU =    1.02157

 ANACOND  230 KV ANGLE    =     56.888

 ANTELOPE 230 KV ANGLE    =     42.935

 ANACONDA-ANTELOPE ANGLE  =     13.953

        GT FALLS DIVISION:

 GT FALLS 230 KV VOLTS PU =    1.00663

        BILLINGS DIVISION:

ALKALI   230 KV VOLTS PU =    1.01474

 SHOREYRD 230 KV VOLTS PU =    1.01384

 BGTIMBER 161 KV VOLTS PU =    1.01758

 BILLINGS 230 KV VOLTS PU =    1.01278

 BILLINGS 100 KV VOLTS PU =    1.02500

 BROADVU  500 KV VOLTS PU =    1.06616

 BROADVU  230 KV VOLTS PU =    1.01753

 CHROMEAT 100 KV VOLTS PU =    1.02538

 COLSTRIP 500 KV VOLTS PU =    1.08000

 COLSTRIP 230 KV VOLTS PU =    1.03725

 COLUMBUS 100 KV VOLTS PU =    1.02704

 HARDIN   230 KV VOLTS PU =    1.02698

 RIMROCK  161 KV VOLTS PU =    1.02161

 JUDITHGP 230 KV VOLTS PU =    1.02255

        BOZEMAN DIVISION:

 CLYDE P  161 KV VOLTS PU =    1.03123

 EGALATIN 161 KV VOLTS PU =    1.02819

 JACK RBT 161 KV VOLTS PU =    1.02827

 WILSALL  230 KV VOLTS PU =    1.03807

        MISSOULA DIVISION:

 MISSOULA 100 KV VOLTS PU =    1.03156

 OVANDO   230 KV VOLTS PU =    1.03582

 HAMILTONA161 KV VOLTS PU =    1.00931

KEY  MONTANA BUS SHUNTS (NOMINAL MVAR)

 SHUNT AT ANACOND 230     =       37.7

 SHUNT AT ANACOND 161     =      -25.0

 SHUNT AT OVANDO  230     =        0.0

 SHUNT AT WILSALL 230     =       25.4

 SHUNT AT BROADVU 230     =        0.0

 SHUNT AT PETERSON F 230  =        1.7

 SHUNT AT DILLON S  69    =        9.9

 SHUNT AT GARRISON 500    =     -372.0

IDAHO

IDAHO AREA DATA

 TOTAL IDAHO LOAD         =     2290.5

 TOTAL IDAHO LOSS         =      188.4

 TOTAL IDAHO INT          =      910.0

 TOTAL IDAHO GEN          =     3388.9

KEY IDAHO PATH FLOWS (MW)

 IDAHO-NORTHWEST FLOWS    =      797.5

 MIDPOINT - SUMMER LAKE   =      878.6

 BORAH WEST FLOWS         =     1488.0

 BRIDGER WEST FLOWS       =     2146.1

 GOSHEN BLACK FT          =       65.8

 KINPORT XFRMR 1          =       92.2

 KINPORT XFRMR 2          =       94.9

 BRADY XFRMR   1          =       42.6

 BRADY XFRMR   2          =       43.2

 BRADY XFRMR   3          =       42.8

 PLEASANT V TO AMFLS      =     -112.3

 RAFT RIVER TO AMFLS      =        0.0

 MALAD      TO AMFLS      =       -9.6

 BRIDGER TO GOSHEN        =      653.8

 KINPORT TO GOSHEN        =     -222.9

 GOSHEN TO BLACKFOOT (-)  =       65.8

 FISHCREEK TO GOSHEN      =      -68.0

 ANTELOPE TO BRADY        =      -16.9

 KEY IDAHO BRANCH LOADINGS (PCT THERMAL):

 HATWAI TO LOLO PCT LOAD  =       21.3

 LOLO TO IMNAHA PCT LOAD  =       29.3

 BLEE TO HLSCNY PCT LOAD  =       42.1

 LADD TO LAGRND PCT LOAD  =        4.1

 KEY IDAHO GENERATORS

 BROWNLEE 1 GEN           =       60.0

 BROWNLEE 2 GEN           =       60.0

 BROWNLEE 3 GEN           =        0.0

 BROWNLEE 4 GEN           =        0.0

 BROWNLEE 5 GEN           =      168.6

 BROWNLEE TOT GEN         =      288.6

 BRIDGER 1 GEN            =      560.0

 BRIDGER 2 GEN            =      560.0

 BRIDGER 3 GEN            =      545.0

 BRIDGER 4 GEN            =      545.0

 BRIDGER TOT GEN          =     2210.0

 KEY IDAHO LOADS

 IPC FAR EAST LOAD        =      259.7

 AEC IPC LOAD (-)         =       28.0

 PAC & BPA NET EAST LOAD  =      344.8

 AEC IPC LOAD             =       28.0

 PACE AREA DATA

 TOTAL PACE LOAD          =     5492.6

 TOTAL PACE LOSS          =      241.8

 TOTAL PACE INT           =      309.0

 TOTAL PACE GEN           =     6047.6

 KEY PACE PATH FLOWS (MW)

 PATH C FLOWS             =        5.2

 TOT2  FLOWS              =      933.7

 TOT4A FLOWS              =      464.2

 TOT4B FLOWS              =      192.1

 KEY PACE BRANCH FLOWS AS PERCENT OF RATED

 JFRSN PHA PCT LOAD       =       25.4

 BONANZA TO MONA PCT LOAD =       30.5

 KEY PACE GENERATORS

 NAUGHTON 1 GEN           =      135.8

 NAUGHTON 2 GEN           =      221.0

 NAUGHTON 3 GEN           =      341.0

 NAUGHTON TOT GEN         =      697.8

 BONANZA GEN              =      384.0

 MISC

 PATH 15 FLOW             =      789.2
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						Flows (MTNW) MW		Voltage at Broadview 500 kV pu		Voltage at Garrison 500 kV pu

				System Normal		2200		1.07436		1.08181

				System Normal		2255		1.07504		1.07686

				System Normal		2310		1.0734		1.07095

				Broadview-Garrison 500 kV single contingency		2200		1.05218		1.06162

				Broadview-Garrison 500 kV single contingency		2310		1.04708		1.04792

				Broadview-Garrison 500 kV double contingency		2200		1.09574		1.08104

				Broadview-Garrison 500 kV double contingency		2255		1.09693		1.08279

				Garrison-Taft 500 kV double contingency		2200		1.09986		1.08252

				Garrison-Taft 500 kV double contingency		2255		1.10092		1.08316
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