Commission Staff Inquiry Into Service to Enron Compression Services

Q. Given the expressed needs as detailed by the customer, Enron Compression Services, to provide a power supply to two 15,000 hp. motors to be installed for natural gas compression at a location near Caryville, Florida, how would (1) Gulf’s proposed 230 kV system perform in providing this service, and (2) what service adequacy issues would the customer be faced with if service was to be provided from a 115 kV system instead.  

The following are the common assumptions of the power supply request:


Two General Electric 15,000 hp motors will be installed and will be started unloaded, across-the-line (one at a time):



Running characteristics -  11,266 kW & 1,605 kVAR



Starting Characteristics  -  9,081 kW & 42,280 kVAR 


Evaluation is performed under system peak conditions for the year 2002


Minimum voltage level during motor starting  -  80% (0.80 pu)


Minimum allowed steady state, non-contingency voltage level on the Gulf transmission system  -  95% (0.95 pu)


Maximum allowed steady state, non-contingency voltage level on the Gulf transmission system  -  105% (1.05 pu)

ANSWER TO QUESTION 1:


The requested service to this customer from Gulf’s 230 kV system would originate from a tap located on the Shoal River to Smith 230 kV line at a location known as Shaky Joe Swamp.  The Shoal River/Smith line is normally operated as a network transmission facility (see Single line diagram).  A 1033 MCM line will be constructed 6.03 miles from the tap point to a substation at the customer location (Hinsons Cross Roads) that would have a 33MVA, 5% impedance, 230/12.47 kV transformer for service to the motor load.  As shown below, providing service to the compressor motors from Gulf’s 230 kV system presents no problems.


The system conditions for this evaluation are those contained in the Revision 10C of the Southern 2000 Series base cases for the Summer 2002.  The line serving the customer in this study is only radial from the Shaky Joe Swamp tap point off of the Shoal River/Smith line. Otherwise, the 230 kVsource to the customer’s location is a networked transmission system.  


Summary of Voltage Levels (pu) 1

         Scenario           
         Shoal River    Shaky Joe     HCR 115 KV     HCR 12 KV
No Load/No Caps
           1.0123
          1.0288
         1.0288
            1.0288

1 Motor Running/
           1.0069
          1.0121
         1.0076
        
  .8788

    2nd Motor Starting

2 Motors Running
           1.0112
          1.0264
         1.0258
            1.0143


1  The voltage at Smith Plant 230 kV bus is 1.0348 pu for all scenarios.


The voltages listed above are all within allowed limits for Gulf’s transmission system.  There is no need for additions of capacitors or any other devices to compensate for motor starting problems since there are no problems associated with this service from the 230 kV system. 

Answer to Question 2:


Service of the requesting customer’s load from a 115 kV source would result in the following voltage patterns:  .

Summary of Voltage Levels (pu)

         Scenario           
         Glendale    Shaky Joe     HCR 115 KV     HCR 12 KV
No Load/No Caps
          1.0052
       1.0069
    1.0069
       1.0069

1 Motor Starting
            .9273
         .8845
      .8734
         .7991

     W/30 MVAR Caps

1 Motor Running

.9885
         .9757
      .9739
         .9682

     W/No Caps

1 Motor Running/

.9511
         .9214
      .9154
         .8872

     2nd Motor Starting

     W/45 MVAR Caps

2 Motors Running

.9608
         .9369
      .9328
         .9197

     W/No Caps

2 Motors Running

.9954
         .9919
      .9934
       1.0200

    W/15 MVAR Caps


As noted by the voltage levels tabulated above, attempting to provide service from a 115 kV source while starting the motors across-the-line literally “jerks” voltage around and would require the installation of capacitors necessary for starting and running the electric motors associated with the new customer’s electric load requirements at the Hinson’s Crossroads location.  The new capacitors would need to be installed on the customer’s 12.47 kV bus along with   an elaborate capacitor switching arrangement at the location of the customer’s motors.  This switching arrangement would need to be 100% dependable in order to allow for the motors to be successfully operated.  This elaborate switching arrangement would require that the capacitors be turned on in a fraction of a second prior to the closure of the motor starter to prevent low voltages during starting.  The switching arrangement would then open once the motor begins to reach rated speed and voltages are recovering in order to eliminate the possibility of high voltages after starting.  It should be noted that the voltage fluctuation situation is more dramatic when trying to start the second motor while the first motor is running.  In fact, under this scenario of providing service from a 115 kV source, if things did not operate properly, not only would the second motor not start, but the first motor would likely trip requiring a total restart to the customer’s facility.


It is this requirement of providing the needed reactive power (VARs) to allow for starting the motors in the fashion specified that render service from a 115 kV system in this geographic area impracticable from both operational and reliability viewpoints.  Without making extremely high cost improvements to the 115 kV systems in this area, it is unreasonable to attempt to provide service to these motors from a 115 kV system under the conditions required.

Summary:  Service to the requesting customer’s new electric load from Gulf’s networked 230 kV transmission system, unlike the an alternative service from a 115 kV source, does not require any additional capacitors to support motor stating and running.  In addition, the is no adverse effect to the 230 kV system from the motors starting and running when receiving service from the 230 kV system and there is likewise no impact on the 115 kV system if the load is served from the 230 kV system.  Therefore, service from Gulf’s 230 kV transmission system is clearly the only practicable way to serve the customer’s needs in a reliable and adequate manner.
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