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INTRODUCTION

A study has been completed to evaluate the northbound capacity of Path 18 (OTC) with the existing line improvements in place for the operating season of 2007.

PATH DESCRIPTION

   
The Montana – Idaho path consists of two lines:

1. The Mill Creek – Antelope 230 kV line with load taps at Peterson Flats and AMPS (in this report this will be referred to as the ‘AMPS’ line) and,

2. The Dillon Salmon – Big Grassy 161 kV line.

These lines provide a path between Southwest Montana and Southeast Idaho (Idaho Falls area).  Before the summer of 2004 the path was rated (Existing Rating) at 337 MW in both directions.  This study demonstrates that the OTC limit on this path is substantially lower than the 337 MW rating for northbound flows.  The need for this OTC reduction is caused by the weaknesses of the Eastern Idaho system that limit its ability to deliver power to Path 18 at the south end.  First, it is necessary to protect against overloads on one of the critical lines that feeds the southern terminus of the AMPS line portion of the Path.  Second, it is necessary to protect the loads in Eastern Idaho that are near southern terminus of the Path from low voltages both before and after critical outages. 

SUMMARY OF FINDINGS

With no OMS (Overload Mitigation Scheme) in place the OTC for this path is constrained by the thermal overloading of the Goshen – Antelope 161 kV line due to the worst-case contingency.  The worst-case contingency is the loss of the Brady – Antelope 230 kV line.  This study showed that the OTC without any OMS is 187 MW based on this outage.  This OTC is based on the emergency rating (4 hr) provided by PacifiCorp (Rate B, in the base case).  With an OMS the OTC can be higher than 187 MW.

In this study three possible Overload Mitigation Schemes that could be used to increase this OTC were examined all of these are in response to the loss of the Brady – Antelope 230 kV line, and the Antelope – Goshen 161 kV line is overloaded (above its emergency rating).  All three of these OMS measures are effective methods for relieving the overload on the Antelope – Goshen line.  However, there are differences in the manageability of the voltage performance at the critical load buses for each choice.  Also, there are differences in the speed with which the operators could be expected to respond the outage.  As the flow on Path 18 is increased, the pre-contingency system performance gradually declines (without any outage).  For example, with a flow of 275 MW northbound, the voltages at some load buses served from the Antelope substation are below 0.95 PU of the nominal unregulated bus voltage.   Thus the upper limit on the OTC without regard to any outage issues is 275 MW.  The results for the three OMS measures are:

1. Open the Antelope – Goshen 161 kV line (OTC = 250 MW).

2. Open the Antelope end of the AMPS line (OTC = 258 MW).

3. Open the Mill Creek end of the AMPS line (OTC = 270 MW).

If an OMS is put in place to prevent the Antelope – Goshen line from overloading, then the new OTC limits describe above can be achieved.  The OMS choice will be dependant on operating issues that will have to be worked out by the path owners.  

ASSUMPTIONS/METHODOLOGY 

BRIDGER TRIPPING SCHEME

The Bridger tripping algorithm calls for tripping based on the formula:

Trip amount (net MW) = 1.3 * (Bridger West Flow – 1250 MW)

For this to yield a trip amount greater than the nominal net capacity of a single machine (Pmax = 562 MW, auxiliary load = 30 MW) the Bridger West flow would have to exceed 1635 MW (based on 500 MW net).  For all cases produce for this study the algorithm lead to tripping of two Bridger units.  Also, two Bridger units were tripped for the Midpoint – Summer Lake line outages.

PLANNED OPERATING PRACTICE
Scheduling on this path (and actual flow) will be limited to the appropriate OTC.  After the path owners have agreed to what if any OMS they will employ.
CRITERIA FOR EVALUATIONOF THE OTC OF THE PATH

The OTC is based on the emergency thermal rating of the Antelope – Goshen 161 kV line.   The purpose of this study is to determine the appropriate south-to-north OTC of the path for summer 2007.

METHODOLGY

For the south-to-north (Idaho to Montana) loading on Path 18, the “07ls1p” base case was used for this study.  The base case had a flow of 68 MW north-to-south on this path.  Generation adjustments were made to the case to reverse the flow and increase the northbound flow creating a series of cases between 100 and 292 MW northbound.  These cases were then used to evaluate the performance of the path for 13 different outages using multiple versions of certain outages cases for a total of 26 outage cases that demonstrate the system performance for the most critical outages.  For each of the most critical outage (Antelope – Brady 230 kV) eight outage cases were solved (with various OMS choices and various shunt switching choices).  All results were tabulated in an Excel “workbook” along with documentation on how to interpret the table of results.


DISTURBANCES

MONTANA CONTINGENCIES

The critical outages that are internal to Path 18 are the loss of the Mill Creek – Antelope 230 kV line and the loss of the Dillon-Salmon – Big Grassy 161 kV line. 

OTHER CRITICAL CONTINGENCIES

The most critical external outage is the loss of the Antelope – Brady 230 kV line.  This outage is more critical than the internal outages described above.  Another critical outage is the loss of the Midpoint – Summer Lake 500 kV line.  Unit tripping at the Jim Bridger plant is critical to the performance of this outage.

DESCRIPTION OF PETERSON FLATS SERVICE TO SALMON AREA
At the Peterson Flats tap there is a voltage-regulating transformer to regulate the 69 kV voltages downstream on the 69 kV system that serves the Salmon, ID area.  This regulator is capable of correcting the voltage up to 10 percent.  Also, there are regulating transformers at the major load serving terminals further down stream on the 69 kV system.  Thus, the steady-state voltage at the loads can be corrected even when the 230 kV bus is quite low.  Since this is the only load that depends on the Peterson Flats tap for its source, the absolute voltage at Peterson Flats is not critical as long as the 69/69 kV regulating transformer has not reached its limit tap.

DESCRIPTION OF DILLON AREA SERVICE
The Dillon-Salmon substation is now equipped with four banks of switched shunt capacitors (6 MVAR each).  The first two banks are automatically switched into service when the voltage falls below 0.9826 PU (67.8 kV).  The first bank is presently set to switch in after a one second delay, and the second will switch after a 10 second delay.  The other two banks are automatically switched when the local voltage falls below 0.93 PU (intentionally set very low so that these are switched only for the worst case contingencies).  Presently, there is no tap-changing transformer to regulate the 69 kV buses in the Dillon area.  In this study two of these banks are on pre-event, and the other two are switched on post-contingency for the stated OTC result.  Results are tabulated for the critical contingencies both with and without switching the third and fourth bank.

STUDY RESULTS


The study showed that the south-to-north operating limit (OTC) on the path is 187 MW without any OMS measures.  With an OMS in place the OTC may be increased to 250-270 MW depending on the choice of OMS as described above.

Study results are contained in the Excel workbook “otc_results_amps07ls_pf.xls” included with this report.  This workbook contains several worksheets:

CONCLUSIONS


The Montana-Idaho path (Path 18) can accommodate flows of up to 270 MW (see bullets above) in the south-to-north direction with the equipment in service as of today, and with appropriate OMS measures in place.   With no OMS measures in place it is capable of 187 MW.

Answers to specific OTCPG questions
The OTCPG questions and answers for Montana – Idaho (Path 18) include:

1. When was the last time the path was studied?

This path had not been studied (for NOPSG) for northbound flows since 1999.


2. What is the critical season for this path?

All three seasons perform similarly, none is critical.


3. Full studies or check cases?

All studies to date have been full cases.  The 2007 studies are full studies.

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 located in Southwestern Montana and Eastern Idaho.  Internal disturbances only cause loss of load at “taps” along the AMPS line.  There is no potential for cascading.

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

Thermal overloading of the Antelope – Goshen 161 kV line and with an OMS thermal overloading of the Jefferson phase-shifting transformer beyond its control limits.


6. Have load and generation changes been accounted for?

Yes


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

No
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