_20_ELC4340_Spring13_Wink_Wind_Farm_Study

The WINK_ORB 138kV substation is located in West Texas, about 50 miles west of Odessa.  Wink is the hometown of C&W singer Roy ORB-ison.  
Your job is to examine the feasibility of transporting 50MW of power from a new wind farm near Wink to the Baylor campus.  In particular, you are to determine the impact of this transaction on the losses in individual control areas, and also determine if any high or low voltages, or line overloads, are created by your transaction.  
To perform the analysis, you will use a 5000 bus version of PCFLO, together with a summer peak loadflow case.  You should prepare a 1- or 2-page summary report of your study, as if you were going to submit it to your client.  Tables should be attached as an appendix.  
Explain to your client how many MW must be generated at Wink to deliver 50MW to Baylor.  Quantify the MW needed by each negatively-impacted control area to pay back for their increased losses.
Here are the steps:
1. Create a directory named PCFLO on your C: drive.  Go to the class website and download PCFLO_ELC4340.zip into your new PCFLO directory.  Unzip.  
2. The _WINK  case is your “base case.”  Solve it using PCFLO_V6_Interface.exe.  
The last step is to “COPY FILES.”  
During the solution process, PCFLO will read files 

· BDAT_WINK.csv 
· LDAT_WINK.csv v
· ADAT_WINK.csv

· OPTIONS_WINK.csv 
3. Using Excel, examine the output files produced, notably 
· exlog_WINK.csv
· asoln_WINK.csv
· vsoln_WINK.csv
· isoln_WINK.csv 
· out5_WINK.csv.  
4. Print out asoln_WINK.csv, using the landscape option.  To verify your loadflow result, check your power loss in asoln_WINK.csv.  It should be about 1087 MW.
5. Find the WINK_ORB 138kV substation (bus 1074) and the WBACONST 138kV (Baylor) substation (bus 3575) in the out5_WINK.csv file.  Note their voltage magnitudes and phase angles, and the P and Q flows in lines/transformers attached to these busses.  With regard to voltage, you should get 1.0134 for WINK_ORB 138, and 1.0087 for WBACONST 138
6. Copy files  
· bdat_WINK.csv  to  bdat_BU1.csv 
· ldat_WINK.csv  to  ldat_BU1.csv

· adat_WINK.csv  to  adat_BU1.csv

· options_WINK.csv to options_BU1.csv

7. Change the title in options_BU1.csv appropriately.

8. Add new PV bus WINK_WIND 138 (bus 1073) to bdat_BU1.csv, using 20 for its control area.  A PV bus is designated by placing a “2” in the Bus Type column (i.e., Excel column C).  Put 50MW (i.e., 50% on 100MVA base) of generation on this new bus, with a Max Q Gen of 25MVAr, and a Min Q Gen of negative 12.5MVAr.  For the desired voltage, put a value that is 0.005pu higher than the base case voltage at WINK_ORB 138kV (bus 1074), (find the voltage in vsoln_WINK.csv).
9. Add new PQ bus BAYLOR 138 (bus 3576) to bdat_BU1.csv, using 21 for its control area.  Put 50MW, 25MVAr of load on this new bus. A PQ bus is designated by placing a “3” in the Bus Type column (i.e., Excel column C).  
10. Connect new bus WINK_WIND 138 (bus 1073) to WINK_ORB 138 (bus 1074) through a line with impedance R = 0.001pu, X = 0.01pu, B = 0%.

11. Connect new bus BAYLOR 138 (bus 3576) to WBACONST 138 (bus 3575) through a line with impedance R = 0.001pu, X = 0.01pu, B = 0%.

12. Add control area named WINK as area 20 to adat_BU1.csv, with a desired export of 50MW (i.e., 50%).  The area control bus number is WINK_WIND 138 (bus 1073).  Use an export solution tolerance of 0.1% for this new area.
13. Add control area named BAYLOR as area 21 to adat_BU1.csv, with a desired import of 50MW (i.e., negative 50MW export).  The area control bus number is BAYLOR 138 (bus 3576).  Use an export solution tolerance of 0.1% for this new area.
14. Re-run PCFLO_V6_Interface.exe, using _BU1 as the input case.  Print out the new asoln.csv file (using the landscape option).  Then, using the new asoln file, tabulate area by area the increase/decrease in each control area’s losses compared to the base case.  The areas with increased losses may reasonably expect MW payment from the Wink wind farm.  This can be accomplished by sending some of the wind farm output to the negatively-affected control areas.  The sum of exports must always equal the sum of imports.
15. Use the loss increases from Step 14 to estimate how much the 50MW BAYLOR 138 load must be reduced to payback the extra losses of the negatively-impacted control areas.  Setup a _BU2 case to perform the balancing.  Expect to decrease BAYLOR 138 load by about 10%.
16. Once you have paid back the losses by reducing BAYLOR import, check for any line overloads and high/low voltages created in the vicinity of WINK_ORB 138 and BAYLOR 138.  (In an actual study, there would have to be described and remedies proposed.  However, do not investigate remedies in your study.)
17. Repeat the above process, but this time reverse the transaction.  Establish _BU3 cases that have the 50MW wind generator at BAYLOR 138, and a 50MW load at WINK_WIND 138.
18. Describe the impacts of both transactions in your report.
ASOLN_WINK.CSV

[image: image1.emf] ""WINK_ORB 138 Wind Farm Study Baylor ELC4340 Spring 2013"

  control bus

 area name p export p gen p load p loss number name p gen

1  ONCOR                -140.14 21084.88 20773.21 451.81 3404THSE 2 G  24 1190.94

4* CPOINT               2338.09 17082.57 14579.28 165.21 4869PHR3      22 687.26

5  CPS                  -700.12 2748.86 3399.88 49.1 5028VHB3      22 403.74

6  WTU                  99.35 1686.57 1532.83 54.4 6757PHANTM1G  14 185.53

7  LCRA                 511.01 2786.71 2208.31 67.39 7000FRGSN G1  23 416.83

8  AEP                  -602.92 3314.85 3728.82 188.94 8459DAV#1     24 481.73

9  COA                  -959.06 951.67 1876.52 34.21 9001DECKR G2  24 91.62

11  BEPC                 -344.62 960.76 1266.92 38.46 334Miller3   14 182.65

12  TMPA                 95.09 1095.2 986.63 13.47 843OLINGR2   14 108.28

13  STCMEC               -235.68 101.1 318.91 17.87 5503RAYGEN3   13 36.92

14  MIGUEL               391 393.2 1.34 0.85 5903MIGUEL    12 393.2

15  COB                  -75 105.32 179.77 0.55 5934SI RAY 5  13 20.32

16  EHVDC                35 85.18 50.06 0.12 5925DC-EAST  345 85.18

17  TNP                  -412.01 681.24 1088.26 5 3996TNPONE#1  18 152.63

 "* swing bus number =  4869 name = PHR3      22"

 total active power generation =   53078.13

 total active power load       =   51990.74

 total active power loss       =    1087.39

 total i2r    power loss       =    1087.39


ASOLN_BU1.CSV

[image: image2.emf] ""WINK_ORB 138 Wind Farm Study BU1"

  control bus

 area name p export p gen p load p loss number name p gen

1  ONCOR                -140.22 21088.75 20773.21 455.76 3404THSE 2 G  24 1194.73

4* CPOINT               2338.06 17082.58 14579.28 165.24 4869PHR3      22 687.24

5  CPS                  -700.12 2748.85 3399.88 49.09 5028VHB3      22 403.74

6  WTU                  99.35 1688.12 1532.83 55.95 6757PHANTM1G  14 187.07

7  LCRA                 511.1 2786.6 2208.31 67.19 7000FRGSN G1  23 416.79

8  AEP                  -602.9 3314.86 3728.82 188.94 8459DAV#1     24 481.76

9  COA                  -959.07 951.73 1876.52 34.28 9001DECKR G2  24 91.66

11  BEPC                 -344.56 960.91 1266.92 38.55 334Miller3   14 182.84

12  TMPA                 95.06 1095.24 986.63 13.55 843OLINGR2   14 108.29

13  STCMEC               -235.67 101.03 318.91 17.79 5503RAYGEN3   13 36.86

14  MIGUEL               391 393.2 1.34 0.87 5903MIGUEL    12 393.2

15  COB                  -75 105.32 179.77 0.55 5934SI RAY 5  13 20.32

16  EHVDC                35 85.18 50.06 0.12 5925DC-EAST  345 85.18

17  TNP                  -412 681.25 1088.26 4.99 3996TNPONE#1  18 152.64

20  WINK                 50 50 0 0 1073WINK_WIND 13 50

21  BAYLOR 138           -50 0 50 0 3576BAYLOR 138   0

 "* swing bus number =  4869 name = PHR3      22"

 total active power generation =   53133.61

 total active power load       =   52040.74

 total active power loss       =    1092.87

 total i2r    power loss       =    1092.87
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