


LINE CONSTANTS AND LINE PARAMETER FILES




───────────────────────────────────────
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                 │      │─────────── 90.0' ───────────│
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                            (85'mspan)
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                ───────────────────────────────────────────────
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  TC - 1




Input File (Mlin.dat) for LINDA Runs




8,100,60,0,0




.0511,.349,1.75,122.0,00.0,85.,0,0




.0511,.349,1.75,122.0,45.0,85.,0,0




.0511,.349,1.75,122.0,90.0,85.,0,0




.0511,.349,1.75,122.0,01.5,85.,1,0




.0511,.349,1.75,122.0,46.5,85.,2,0




.0511,.349,1.75,122.0,91.5,85.,3,0




2.44,.749,.385,160.0,45.0,113.0,0,1




2.44,.749,.385,160.0,90.0,113.0,0,1



                       ▐       146 mi          ▌



                       ▐─────────────────┬─────▌



                       ▐                 │     ▌



                       ▐                 3     ▌



                       ▐                 │     ▌



                       ▐                -╧-    ▌



                       ▐       146 mi          ▌



                       ▐─────────────────┬─────▌



                       ▐                 │     ▌



                       ▐                 3     ▌



                                         │



                      S23               -╧-    S12

                                 Doble Circuit Line Cross Section Geometry

                                      CKT #2                                            CKT #1

                      │────────────────────────────────  285.8' ─────────────────────────────────│

                      │────────────────────────────  236.5'──────────────────────│

                      │──────────  68.8'───────│

                      │─19.5'─│

                ─┬─   │  
  o 

   o 

               
     o       
     o   
                         #13              #14                               #15             #16

               35.75' │

                       1.5|        #6      #12                         #2      #8                     #1    #7


         ─┴─   o  o           o  o           o  o                 o  o           o  o           o  o  
 
  
   │    │5   #11                   #4      #10            #3      #9

                 │                │      │───── 43.4'───│

                 │

                 │      │─────────── 86.8' ───────────│

           120' tower   │──────────────────────  217'──────────────────────│

           (90' mspan)   ──────────────────────────────── 260.4'──────────────────────────│

                        │───────────────────────────────────────── 303.8'───────────────────────────────│

                 │                     │────────────────── 217'───────────────────────────│

                 │      │

                ──────────────────────────────────────────────────────────────────────────────────────────────



//////////////////////////////////////////////////////////////////////////////////////////////

        

Input File (MLIN.DAT) to LINDA Program




2,2




16,100,60,0,0




.0511,.349,1.75,120,303.8,90,0,0




.0511,.349,1.75,120,217.0,90,0,0




.0511,.349,1.75,120,260.4,90,0,0




.0511,.349,1.75,120,086.8,90,0,0




.0511,.349,1.75,120,000.0,90,0,0




.0511,.349,1.75,120,043.4,90,0,0




.0511,.349,1.75,120,305.3,90,1,0




.0511,.349,1.75,120,218.5,90,2,0




.0511,.349,1.75,120,261.9,90,3,0




.0511,.349,1.75,120,088.3,90,4,0




.0511,.349,1.75,120,001.5,90,5,0




.0511,.349,1.75,120,044.9,90,6,0




2.44,.749,.385,155.75,019.5,125.75,0,1




2.44,.749,.385,155.75,068.8,125.75,0,1




2.44,.749,.385,155.75,236.5,125.75,0,1




2.44,.749,.385,155.75,285.8,125.75,0,1
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LINDA  PROGRAM  Output  Files




FORT9  Output File



 -----------------------------------------------------------------------------



 LINE PARAMETER RUN, DATED                              1990/10/ 3     9:47 hr



 -----------------------------------------------------------------------------



 NUMBER  OF  COUPLED  THREE-PHASE  CIRCUITS            :          2



 -----------------------------------------------------------------------------



 NUMBER OF CONDUCTORS:16,FREQUENCY: 60.00 [Hz],EARTH RESISTIVITY: 100.00 [Ω-m]



 -----------------------------------------------------------------------------



  R [Ω/mi]      X [Ω/mi]       D [in]     HT [ft]    W [ft]  HM[ft]    C   GW



 -----------------------------------------------------------------------------



   0.0511        0.3490       1.75000     120.00    303.80    90.00    0    0



   0.0511        0.3490       1.75000     120.00    217.00    90.00    0    0



   0.0511        0.3490       1.75000     120.00    260.40    90.00    0    0



   0.0511        0.3490       1.75000     120.00     86.80    90.00    0    0



   0.0511        0.3490       1.75000     120.00      0.00    90.00    0    0



   0.0511        0.3490       1.75000     120.00     43.40    90.00    0    0



   0.0511        0.3490       1.75000     120.00    305.30    90.00    1    0



   0.0511        0.3490       1.75000     120.00    218.50    90.00    2    0



   0.0511        0.3490       1.75000     120.00    261.90    90.00    3    0



   0.0511        0.3490       1.75000     120.00     88.30    90.00    4    0



   0.0511        0.3490       1.75000     120.00      1.50    90.00    5    0



   0.0511        0.3490       1.75000     120.00     44.90    90.00    6    0



   2.4400        0.7490       0.38500     155.75     19.50   125.75    0    1



   2.4400        0.7490       0.38500     155.75     68.80   125.75    0    1



   2.4400        0.7490       0.38500     155.75    236.50   125.75    0    1



   2.4400        0.7490       0.38500     155.75    285.80   125.75    0    1



 -----------------------------------------------------------------------------



 -----------------------------------------------------------------------------



        CIRCUIT # 1  SYMMETRICAL  COMPONENT  PARAMETERS



 -----------------------------------------------------------------------------



 ZERO SEQUENCE SHUNT ADMITTANCE   [MHO/MILE]  POSITIVE SEQUENCE SHUNT ADMITTANCE



 0.2437E-13    0.4344E-05                     -0.1282E-11    0.6744E-05



 ZERO SEQUENCE SERIES IMPEDANCE    [Ω/MILE]   POSITIVE SEQUENCE SERIES IMPEDANCE



 0.4947E+00    0.1584E+01                      0.2698E-01    0.6346E+00



----------------------------------------------------------------------------



----------------------------------------------------------------------------



      CIRCUIT # 2  SYMMETRICAL  COMPONENT  PARAMETERS



----------------------------------------------------------------------------



ZERO SEQUENCE SHUNT ADMITTANCE   [MHO/MILE]  POSITIVE SEQUENCE SHUNT ADMITTANCE



 0.2746E-13    0.4344E-05                     -0.1281E-11    0.6744E-05



ZERO SEQUENCE SERIES IMPEDANCE    [Ω/MILE]   POSITIVE SEQUENCE SERIES IMPEDANCE



 0.4947E+00    0.1584E+01                      0.2698E-01    0.6346E+00

 

----------------------------------------------------------------------------



     CIRCUIT #  1-TO-CIRCUIT #  2   SHUNT ADMITTANCES  [ Electrostatic  Coupling ]



 ----------------------------------------------------------------------------



ZERO SEQUENCE              [MHO/MILE]             POSITIVE SEQUENCE



 -0.6305E-14   -0.2673E-06                        -0.2988E-07    0.4059E-07



-----------------------------------------------------------------------------



 CIRCUIT #  1-TO-CIRCUIT #  2   SERIES IMPEDANCES [ Electromagnetic Coupling ]



-----------------------------------------------------------------------------


        ZERO SEQUENCE               [Ω/MILE]              POSITIVE SEQUENCE



0.4159E+00    0.4913E+00                        -0.1705E-02   -0.5469E-02



----------------------------------------------------------------------------



*END OF RUN***END OF RUN***END OF RUN***END OF RUN***END OF RUN***END OF RUN



----------------------------------------------------------------------------

 

 
Mlin.lis Output File to be renamed FORT22 for ACTIB runs

                 0.0000000000000000E+00 0.5841249905411500E-05

                 0.0000000000000000E+00-0.3489321601202686E-06

                 0.0000000000000000E+00-0.1031618868900403E-05

                 0.0000000000000000E+00-0.6813865760090320E-07

                 0.0000000000000000E+00-0.2805795436368424E-07

                 0.0000000000000000E+00-0.3441281354265468E-07
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                 0.0000000000000000E+00-0.3489321601202686E-06

                 0.0000000000000000E+00 0.5879240012002454E-05

                 0.0000000000000000E+00-0.1018991235829356E-05

                 0.0000000000000000E+00-0.2908425410977450E-06

                 0.0000000000000000E+00-0.6813865760090314E-07

                 0.0000000000000000E+00-0.1140476604589882E-06

                 0.0000000000000000E+00-0.1031618868900403E-05

                 0.0000000000000000E+00-0.1018991235829356E-05

                 0.0000000000000000E+00 0.6111257132299608E-05

                 0.0000000000000000E+00-0.1140476604589881E-06

                 0.0000000000000000E+00-0.3441281354265474E-07

                 0.0000000000000000E+00-0.4987394227085549E-07

                 0.0000000000000000E+00-0.6813865760090320E-07

                 0.0000000000000000E+00-0.2908425410977450E-06

                 0.0000000000000000E+00-0.1140476604589881E-06

                 0.0000000000000000E+00 0.5879240012002455E-05

                 0.0000000000000000E+00-0.3489321601202686E-06

                 0.0000000000000000E+00-0.1018991235829356E-05

                 0.0000000000000000E+00-0.2805795436368424E-07

                 0.0000000000000000E+00-0.6813865760090314E-07

                 0.0000000000000000E+00-0.3441281354265474E-07

                 0.0000000000000000E+00-0.3489321601202686E-06

                 0.0000000000000000E+00 0.5841249905411498E-05

                 0.0000000000000000E+00-0.1031618868900404E-05

                 0.0000000000000000E+00-0.3441281354265468E-07

                 0.0000000000000000E+00-0.1140476604589882E-06

                 0.0000000000000000E+00-0.4987394227085549E-07

                 0.0000000000000000E+00-0.1018991235829356E-05

                 0.0000000000000000E+00-0.1031618868900404E-05

                 0.0000000000000000E+00 0.6111257132299606E-05

                 0.1772325835888922E+00 0.9617365092408162E+00

                 0.1520002615471881E+00 0.2647185016525417E+00

                 0.1565173879014271E+00 0.3457055910555138E+00

                 0.1375765923287089E+00 0.1629462360703778E+00

                 0.1296232207150336E+00 0.1323378323013610E+00

                 0.1347679868151939E+00 0.1423283081849883E+00

                 0.1520002615471881E+00 0.2647185016525417E+00

                 0.1829911706115235E+00 0.9477467688152313E+00

                 0.1591767591472528E+00 0.3387669613552587E+00

                 0.1458058374801300E+00 0.2144505237658507E+00

                 0.1375765923287089E+00 0.1629462360703778E+00

                 0.1435113825139327E+00 0.1806491968421112E+00

                 0.1565173879014271E+00 0.3457055910555138E+00

                 0.1591767591472528E+00 0.3387669613552587E+00

                 0.1884152209437560E+00 0.9433886102660739E+00

                 0.1435113825139327E+00 0.1806491968421111E+00

                 0.1347679868151939E+00 0.1423283081849883E+00

                 0.1404629022931060E+00 0.1552015125662233E+00

                 0.1375765923287089E+00 0.1629462360703778E+00

                 0.1458058374801300E+00 0.2144505237658507E+00

                 0.1435113825139327E+00 0.1806491968421111E+00

                 0.1829911706115236E+00 0.9477467688152315E+00

                 0.1520002615471882E+00 0.2647185016525417E+00

                 0.1591767591472528E+00 0.3387669613552588E+00

                 0.1296232207150336E+00 0.1323378323013610E+00

                 0.1375765923287089E+00 0.1629462360703778E+00

                 0.1347679868151939E+00 0.1423283081849883E+00

                 0.1520002615471882E+00 0.2647185016525417E+00

                 0.1772325835888924E+00 0.9617365092408164E+00

                 0.1565173879014272E+00 0.3457055910555143E+00

                 0.1347679868151939E+00 0.1423283081849883E+00

                 0.1435113825139327E+00 0.1806491968421112E+00

                 0.1404629022931060E+00 0.1552015125662233E+00

                 0.1591767591472528E+00 0.3387669613552588E+00

                 0.1565173879014272E+00 0.3457055910555143E+00

                 0.1884152209437561E+00 0.9433886102660745E+00




LINE DESCRIPTIONAL FILES

                        ────────────────────────

                                                                      S12                            S10




                                                ▌ ┌─┐  68 Ω      152 mi       ▌




                                               ─▌─│A│──) (───────────────┬────▌



    
                                                ▌ └─┘                    │    ▌




                
                                                 3




                        
                                         │




                                                                        -╧-
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FORT1 FILE




1




1,1




1,-19




152.




2




1.




1.




0.




0.               -600.




0.               -68.0




0.




0.




1




000




99999.




10




1.5,1.5




200.



                       ▐       146 mi          ▌



                       ▐─────────────────┬─────▌



                       ▐                 │     ▌



                       ▐        6OO µmho 3     ▌



                       ▐                 │     ▌



                       ▐                -╧-    ▌



                       ▐       146 mi          ▌



                       ▐─────────────────┬─────▌



                       ▐                 │     ▌



                       ▐        6OO µmho 3     ▌



                                         │



                      S23               -╧-    S12


 

FORT2 FILE




2




2,2




1,2




146.




2




1.




1.




1.




1.




0.




0.               -600.




0.




0.               -600.




0.




0.




0.




0.


 

SUBSTATION FILES

                        ────────────────

                        FORT10 FILE




0,0,0

                        FORT12 FILE




0,1,0




300.,300.,50.,0,0.




(200.,50.)




500.,132.,13.2




(0.,0.05),(0.,2.24),(0.,.38)

                        FORT23 FILE




0,0,0
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TEST SYSTEM # 1

                ───────────────







    One line diagram




                            ────────────────


                                             ┌─────────────────────────────┐




       │─────────────────────┤     Ztransfer=32+j130 Ω     │────────────────│


                                             └─────────────────────────────┘


                                                                                                   Zo=3.05+j40.7  Ω


                                                                                                   Z1=1.56+j16.21 Ω


                500 KV ▐ a     146 mi          ▌ 500 KV                                                 ┌───┐


                       ▐─o───────────────┬─────▌                                           S10   ┌──────┤ S │


                       ▐                 │     ▌      S12                                        │      └───┘


       
 ┌───┐         ▐        6OO µmho 3     ▌                ▌ ┌─┐  68Ω       152 mi     ▌    │


         │ S ├─────────▐                 │     ▌───────┬────────▌─│A│──) (──────────────┬───▌────┴───────┐


         └───┘         ▐                -╧-    ▌       │        ▌ └─┘                   │   ▌           ┌┴┐


      Z1=2.68+j46.19 Ω ▐       146 mi        b ▌       │                                3               │ │ 502-j


      Zo=5.00+j86.80 Ω ▐─────────────────┬───o─▌       3                       6OOµmho  │               └┬┘ 50 MVA


                       ▐                 │     ▌       3───┐                           -╧-              -╧-


                       ▐                 3     ▌       3  ┌┴┐


                                 6OOµmho │             │  │ │ 2OO+j5O MVA


                      S23               -╧-            │  └┬┘


                                                      -╧- -╧-

                VOLTAGE SOURCE AND OVERALL NETWORK DATA FILE   (FORT8 Input File for ACTIB Runs)



────────────────────────────────────────────

                            Test System # 1

                            for ACTIB Runs




1,2




500.




2.68            46.19




5.00            86.8




1.56            16.21




3.05            40.7

                        32.0

130.0



        -100.




400.




50.




102.

                SUMMARY OF DATA FILES FOR ACTIB RUNS



────────────────────────────────────




FORT1       module 1 descriptional file




FORT11      module 1 line  constants file




FORT2       module 2 descriptional file




FORT22      module 2 line  constants file




FORT10      substation 10 file




FORT12      substation 12 file




FORT23      substation 23 file




FORT8       voltage source and overall network data file

                        TEST CASES




──────────



Case #1 :  A  2Ω  SLGF is applied in phase 2 at 3.42 miles from substation 10  on the 152-mile line.

                ───────




   Ground current and changes from the unfaulted system as seen at location  'a' in  S23




   are required.   Also the series capacitor variables including MOV 1-second energy.
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C:>R1

   *    ╔═══════════════════════════════════════════════╦════════════════════╗

   *    │   A C T I B   Base Case  run  in  progress    ║                    │

   *    │     (C) Copyright  Alberto Ramirez 1991       ║   1992/4/4   17:10 │                                │

   *    │      Version # -  All rights reserved.        ║                    │

   *    ╚═══════════════════════════════════════════════╩════════════════════╝

   *
  ENTER  1  FOR SERIES PROBE ACTIVATION IN INTERACTIVE MODE   -> 1

   *     ──────────────────────────────────────────────────────────────────────────

   *                      I N I T I A L    L O A D    F L O W

   *     ──────────────────────────────────────────────────────────────────────────

   *                                       288.8(φ  -8.5)         276.3(φ -11.8)

   *                                             ▐                       ▌

   *                                             ▐P->  375.2   P->  372.6▌

   *                                             ▐───────────────────────▌

   *                                             ▐Q-> -178.8   Q->  -93.8▌

   *                                             ▐                       ▌

   *

   *              290.3(φ  -6.0)          288.8(φ  -8.5)

   *                      ▐                       ▌

   *                      ▐P->  287.4   P->  286.3▌

   *                      ▐───────────────────────▌

   *                      ▐Q->  -51.8   Q->  -62.3▌

   *                      ▐                       ▌

   *                      ▐                       ▌

   *                      ▐P->  286.4   P->  284.8▌

   *                      ▐───────────────────────▌

   *                      ▐Q->  -50.1   Q->  -60.5▌

   *                      ▐                       ▌

   *

   *

   *       Execution terminated: ALF and FORT1OO base-case files created

        C:>TYPE ALF

╔═════════════════════════════════════════════════════════════════════════════╗

│    A L F    F I L E                                  1992/ 4/ 4    17:10 hr │

╚═════════════════════════════════════════════════════════════════════════════╝

 
Test System # 1                                                      

 
for ACTIB Runs                                                       

 ─────────────────────────────────────────────────────────────────────────────

                    G E N E R A L   I N P U T         D A T A

 ─────────────────────────────────────────────────────────────────────────────

  NUMBER OF NETWORKS    :      1      NUMBER OF LINE MODULES   :      2

 ─────────────────────────────────────────────────────────────────────────────

     ────────────────────────────

       NETWORK #               1                                      

     ────────────────────────────

      BASE VOLTAGE :                                 500.00 [KV] 

      SENDING END SOURCE        Z1:        2.68  +j        46.19  [Ω]  

      SENDING END SOURCE        Z0:        5.00  +j        86.80  [Ω]  

      RECEIVING END  SOURCE     Z1:        1.56  +j        16.21  [Ω]  

      RECEIVING END  SOURCE     Z0:        3.05  +j        40.70  [Ω]  

      NET RECEIVING END LOAD      :      400.00  +j      -100.00  [MVA]

      SCHEDULED  RECEIVING  END                        

      GENERATOR  POWER            :      102.00  +j        50.00  [MVA]

 ------------------------------------------------------------------------------

                         LINE MODULE 1 INPUT DATA

 ------------------------------------------------------------------------------

  NUMBER OF SECTIONS       :      1

  LENGTHS OF SECTIONS [km] :    152.00 

  NUMBER OF 'PI' SECTIONS  :      2    

  SHUNT ELEMENT ADMITTANCE  [µMHO]

    CKT#1                         ▐-SE─┬───────────┬─RE-▌

                                       │           │

             0.00  -j      0.00        3           3         0.00  -j    600.00

                                       │           │

                                      -╧-         -╧-

  SERIES ELEMENT IMPEDANCE  [ Ω ] 

    CKT#1    0.00  -j     68.00   ▐-SE-)(---------)(-RE-▌    0.00  -j      0.00
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  SERIES COMPENSATION PROTECTION THRESHOLDS

    CKT#1           ▐------)(-----│--------------------------------▌

                    ▐     __      │                   

                    ▐    /        │                   

                    `--[/]----> <-'                                

                     __/   Gset=  1.50 KA

                                Vo  │      o --            Vo =  200.00 KV peak

      VARISTOR                      │    /                            

                                    │  /                                     

      CHARACTERISTIC                └─────────────── 

                                         i peak  

  ------------------------------------------- 

  S E R I E S   P R O B E   A C T I V A T E D 

  ------------------------------------------- 

   Location :  Sending End Bus of Line Module      ▐--##---------------▌  

  Circuit Phase Impedances [ Ω ] :

                                        .------------------------------.

                       phase 1   ▐------│  0.000000E+00+j 0.000000E+00 │-----▌

                                        `------------------------------'

                                        .------------------------------.

    CKT# 1             phase 2   ▐------│  0.000000E+00+j 0.000000E+00 │-----▌

                                        `------------------------------'

                                        .------------------------------.

                       phase 3   ▐------│  0.000000E+00+j 0.000000E+00 │-----▌

                                        `------------------------------'

 ------------------------------------------------------------------------------

                  NETWORK#1 SUBSTATION 12 LOCAL TRANSFORMER

 ------------------------------------------------------------------------------

 Nameplate MVA: Network#1 / Secondary / Tertiary          300.0 / 300.0 /  50.0

 Nameplate KV : Network#1 / Secondary / Tertiary          500.0 / 132.0 /  13.2

    Leakage Impedances in [pu] on Secondary MVA base         

      Network#1-Secondary                                  0.000E+00  0.500E-01

      Network#1-Tertiary                                   0.000E+00  0.224E+01

      Secondary-Tertiary                                   0.000E+00  0.380E+00

 Secondary load [MW,MVAR]                                200.0 MW     50.0 MVAR

 ------------------------------------------------------------------------------

                         LINE MODULE 2 INPUT DATA

 ------------------------------------------------------------------------------

  NUMBER OF SECTIONS       :      1

  LENGTHS OF SECTIONS [km] :    146.00 

  NUMBER OF 'PI' SECTIONS  :      2    

  SHUNT ELEMENT ADMITTANCE  [µMHO]

    CKT#1                         ▐-SE─┬───────────┬─RE-▌

                                       │           │

             0.00  -j      0.00        3           3         0.00  -j    600.00

                                       │           │

                                      -╧-         -╧-

    CKT#2                         ▐-SE─┬───────────┬─RE-▌

                                       │           │

             0.00  -j      0.00        3           3         0.00  -j    600.00

                                       │           │

                                      -╧-         -╧-

  SERIES ELEMENT IMPEDANCE  [ Ω ] 

    CKT#1    0.00  -j      0.00   ▐-SE-)(---------)(-RE-▌    0.00  -j      0.00

    CKT#2    0.00  -j      0.00   ▐-SE-)(---------)(-RE-▌    0.00  -j      0.00

 ──────────────────────────────────────────────────────────────────────────────

                       I N I T I A L    L O A D    F L O W

 ──────────────────────────────────────────────────────────────────────────────

                                           288.8(φ  -8.5)         276.3(φ -11.8)

                                                  ▐                       ▌

                                                  ▐P->  375.2   P->  372.6▌

                                                  ▐───────────────────────▌ 

                                                  ▐Q-> -178.8   Q->  -93.8▌

                                                  ▐                       ▌

                   290.3(φ  -6.0)          288.8(φ  -8.5)

                          ▐                       ▌

                          ▐P->  287.4   P->  286.3▌

                          ▐───────────────────────▌ 

                          ▐Q->  -51.8   Q->  -62.3▌

                          ▐                       ▌

                          ▐                       ▌

                          ▐P->  286.4   P->  284.8▌

                          ▐───────────────────────▌ 

                          ▐Q->  -50.1   Q->  -60.5▌
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        ╔═══════════════════════════════════════════════╦════════════════════╗

        │       A C T I B   run   in   progress         ║                    │

        │     (C) Copyright  Alberto Ramirez 1991       ║      date   time   │                                │

        │       Version # -  All rights reserved.       ║                    │

        ╚═══════════════════════════════════════════════╩════════════════════╝

               Base Case of Reference                      1992/4/4    17:10

        ENTER LINE MODULE TO BE FAULTED [1, OR 2]    OR ENTER 0 TO QUIT -> 1

                                               ┌───────────────────┐

                                               │ FAULTED MODULE #1 │

    
                                       └───────────────────┘

        ENTER FAULT DISTANCE TO RECEIVING END [mi]  -> 3.42

    
  -------------------------------------

    
  S E R I E S   P R O B E   U P D A T E

    
  -------------------------------------

           Location :  Sending End Bus of Line Module #    ▐--##---------------▌

    
   Circuit Phase Impedances [ Ω ] :

    
                                  .------------------------------.

    
                 phase 1   ▐------│  0.000000E+00+j 0.000000E+00 │-----▌

    
                                  `------------------------------'

    
                                  .------------------------------.

    
    CKT#         phase 2   ▐------│  0.000000E+00+j 0.000000E+00 │-----▌

    
                                  `------------------------------'

    
                                  .------------------------------.

     
                 phase 3   ▐------│  0.000000E+00+j 0.000000E+00 │-----▌

    
                                  `------------------------------'

            ENTER  1  FOR PROBE CHANGES IN THIS CIRCUIT -> 0

                            ┌────────────────────────────────────────────┐

                            │ FAULT CONDITION AT 3.42 [mi] FROM  REC END │

                            └────────────────────────────────────────────┘

    
ENTER GROUNDED PHASE(1,2,OR 3)   OR   ENTER O FOR UNGROUNDED FAULT ->2

        ENTER NUMBER OF PHASES TO GROUND ->1

    
ENTER PROBE ADMITTANCE  [ MHO ]  ->(0.5,0.0)

               ┌──────────────┐                                                 

               │  MODULE # 1  │                                                 

               └──────────────┘                                                 


 .-------------------------------------------------------.


 | SENDING END | CKT#1 | SERIES CAPACITOR CURRENTS  [KA] |


 |-------------------------------------------------------|


 |     0.57774E+00       0.15924E+01       0.37814E+00   |


 |       φ    8.3          φ  179.5          φ  127.0    |


 |-------------------------------------------------------|


 |       39.3 KV           101.0 KV          25.7 KV     |


 |-------------------------------------------------------|


 |        0.0 MJ            57.9 MJ           0.0 MJ     |


 |-------------------------------------------------------|


 |     --)    (--        --) -> (--        --)    (--    |


 `-------------------------------------------------------'

         ┌─────────────┬──────────────────────────────────────────────┐

         │ C A S E   1 │       O U T P U T    S E L E C T I O N       │

         └─────────────┴──────────────────────────────────────────────┘

    
ENTER : 5 TO SKIP OUTPUT COMPLETELY

         OR   : LINE MODULE NUMBER FOR RESULTS OR : 0(ZERO) FOR ALL MODULES -> 2

        ENTER : 0 FOR VALUES ON BOTH (SE) AND (RE) SIDES

              : 1 FOR (SE) SIDE ONLY           OR : 2 FOR (RE) SIDE ONLY -> 1

        ENTER : 0 FOR VALUES IN ALL CIRCUITS   OR :   CIRCUIT  NUMBER    -> 1

        ENTER : 1 FOR ^V, ^I, AND GROUND CURRENTS

              : 2 FOR APPARENT  Z AND Y AS SEEN AT RELAY  LOCATIONS      -> 1


  ----------------------------------------------------


  ------------------MODULE 2 RESULTS------------------


  ----------------------------------------------------


  CKT#1 SENDING END VOLTAGES [KV]


         0.29066E+03       0.21138E+03       0.29604E+03


             φ   -4.9          φ  228.9          φ  113.2


 CKT#1 SEND END ^U in [PU] from BASE CASE


        0.18958E-01       0.28378E+00       0.21341E-01


            φ  266.3          φ   12.7          φ  152.1
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 CKT#1 SENDING END CURRENTS [KA]


        0.33057E+00       0.80470E+00       0.25826E+00


            φ   -4.6          φ  185.0          φ  107.1


 CKT#1 SEND END ^I in [KA] from BASE CASE                     Ground Current [KA


        0.31173E-01       0.73459E+00       0.12499E+00


            φ  140.7          φ   88.6          φ   32.0


                                                                     0.56836E+00


 ----------------------------------------------------


 ---------------END OF MODULE 2 RESULTS--------------


 ---------------------------------------------------- ENTER 1 FOR SERIES PROBE








      RESULTS -> 1


 MODULE 1            │<-  Vdrop       0.000 (  0.0°) ->│    CKT# 1


   301.668 ( -4.3°) ▐── i -->   0.578 (  8.3°) ────────▌ 301.668 ( -4.3°)


                     │<-  Vdrop       0.000 (  0.0°) ->│


   156.482 (220.9°) ▐── i -->   1.592 (179.5°) ────────▌ 156.482 (220.9°)


                     │<-  Vdrop       0.000 (  0.0°) ->│


   303.338 (106.9°) ▐── i -->   0.378 (127.0°) ────────▌ 303.338 (106.9°)


  ENTER 1 FOR  INFORMATION AT FAULT LOCATION POINT -> 1


       P   220.620 (-13.2°)                         3.111 ( 84.3°)


       N    58.212 (-67.5°)                         3.230 (212.1°)


       Z   156.943 ( 52.6°)                         3.401 (-27.6°)

                          333.110 (  3.5°)                                      

      0.618 (-18.6°) ─────>───┬────────>   0.618 (-18.6°)                       

                              │                                                 

                              v                                                 

                            0.000 (  0.0°)                                      

                                     22.579 (153.7°)

   ┌───────┐    1.728 ( 176.6°) ─────>───┬────────>   9.722 ( -30.3°)

   │ CKT 1 │                             │

   └───────┘                             v

                                    11.289 (153.7°)

                                           344.402 ( 94.3°)                     

                       0.375 ( 80.8°) ─────>───┬────────>   0.375 ( 80.8°)      

                                               │                                

                                               v                                

                                             0.000 (  0.0°)                     

   P     0.859 (-50.1°)                                 3.763 (-86.3°)

   N     0.542 ( 43.2°)                                 3.763 ( 33.7°)

   Z     0.371 (165.7°)                                 3.763 (153.7°)

   ────────────────────────────────────────────────────

   ---------- END OF RESULTS AT FAULT POINT -----------

   ──────────────────────────────────────────────────── ENTER 1 FOR DOCUMENTATION

   OF THIS CASE -> 1

  ┌─────────────────────────────────────────────────────────────────────────────┐

  │           E N D     O F     C A S E     1                                   │

  └─────────────────────────────────────────────────────────────────────────────┘

        ENTER LINE MODULE TO BE FAULTED [1, OR 2]    OR ENTER 0 TO QUIT -> 1

         @
Case #2 :  An ungrounded DLGF  (phases 2 and 3) is applied at  120  miles from  substation 10 on


 @      ───────

         @
   the 152-mile line of Test System # 1.  A single-phase (phase 2) stuck-pole  condition

         @

         @
   is assumed in breaker A.   The MOV energy dissipated in one second  plus the  apparent

         @

         @          Z  and  Y  as  seen  from  relays  in  'b' location are required.

                                               ┌──────────────────┐

                                               │ FAULTED MODULE #1│

    
                                       └──────────────────┘

        ENTER FAULT DISTANCE TO RECEIVING END [mi]  -> 120

    
  -------------------------------------

    
  S E R I E S   P R O B E   U P D A T E

    
  -------------------------------------

           Location :  Sending End Bus of Line Module #    ▐--##---------------▌
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   Circuit Phase Impedances [ Ω ] :

    
                                  .------------------------------.

    
                 phase 1   ▐------│  0.000000E+00+j 0.000000E+00 │-----▌

    
                                  `------------------------------'

    
                                  .------------------------------.

    
    CKT#         phase 2   ▐------│  0.000000E+00+j 0.000000E+00 │-----▌

    
                                  `------------------------------'

    
                                  .------------------------------.

     
                 phase 3   ▐------│  0.000000E+00+j 0.000000E+00 │-----▌

    
                                  `------------------------------'

            ENTER  1  FOR PROBE CHANGES IN THIS CIRCUIT -> 1

            ENTER PHASE CODE FOR ALTERNATE IMPEDANCE APPLICATION

    

      : 0 FOR NO CHANGE, AS  PROMPTED BELOW

                      : 1 FOR CHANGE

            φφφ

            ###

            123

            010   (<--- CODE ENTERED BY USER)

                            ┌───────────────────────────────────────────┐

                            │ FAULT CONDITION AT 120 [mi] FROM  REC END │

                            └───────────────────────────────────────────┘

    
ENTER GROUNDED PHASE(1,2,OR 3)   OR  ENTER O FOR UNGROUNDED FAULT -> 0

        ENTER UNFAULTED PHASE (1,2 OR 3) OR 0 FOR 3-PHASE UNGRDED FAULT -> 1

    
ENTER A NON-ZERO UNGROUNDED FAULT ADMITTANCE [ MHO ] -> (0.5,0.0)

        
       ┌──────────────┐


 *  *  *  *  * │  MODULE # 1  │ *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  * *


               └──────────────┘


 .-------------------------------------------------------.


 | SENDING END | CKT#1 | SERIES CAPACITOR CURRENTS  [KA] |


 |-------------------------------------------------------|


 |     0.12955E+00       0.30881E-01       0.30777E+01   |


 |       φ  192.7          φ  260.8          φ   63.1    |


 |-------------------------------------------------------|


 |        8.8 KV             2.1 KV         167.8 KV     |


 |-------------------------------------------------------|


 |        0.0 MJ             0.0 MJ         308.7 MJ     |


 |-------------------------------------------------------|


 |     --)    (--        --)    (--        --) -> (--    |


 `-------------------------------------------------------'

         ┌─────────────┬──────────────────────────────────────────────┐

         │ C A S E   # │       O U T P U T    S E L E C T I O N       │

         └─────────────┴──────────────────────────────────────────────┘

      ENTER : 5 TO SKIP OUTPUT COMPLETELY

       OR   : LINE MODULE NUMBER FOR RESULTS OR : 0(ZERO) FOR ALL MODULES -> 2

        ENTER : 0 FOR VALUES ON BOTH (SE) AND (RE) SIDES

              : 1 FOR (SE) SIDE ONLY           OR : 2 FOR (RE) SIDE ONLY ->  2

        ENTER : 0 FOR VALUES IN ALL CIRCUITS   OR :   CIRCUIT  NUMBER    ->  2

        ENTER : 1 FOR ^V, ^I, AND GROUND CURRENTS

              : 2 FOR APPARENT  Z AND Y AS SEEN AT RELAY  LOCATIONS      ->  2


----------------------------------------------------


------------------MODULE 2 RESULTS------------------


----------------------------------------------------


CKT#2 RECEIVING END VOLTAGES [KV]


       0.34772E+03       0.30196E+03       0.12965E+03


           φ  -10.1          φ  252.3          φ   40.4


CKT#2 REC END APPARENT Z [ohm]


       0.38246E+04       0.54173E+04       0.84776E+02


           φ  238.0          φ  -71.6          φ  156.9


CKT#2 RECEIVING END CURRENTS [KA]


       0.90915E-01       0.55740E-01       0.15293E+01


           φ  -68.1          φ  143.9          φ   63.5


CKT#2 REC END APPARENT Y [mho]


       0.26146E-03       0.18459E-03       0.11796E-01


           φ  122.0          φ   71.6          φ  203.1


----------------------------------------------------


---------------END OF MODULE 2 RESULTS--------------


---------------------------------------------------- ENTER 1 FOR SERIES
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PROBE RESULTS


MODULE 1            │<-  Vdrop       0.000 (  0.0°) ->│    CKT# 1


   347.718 (-10.1°) ▐── i -->   0.130 (192.7°) ────────▌ 347.718 (-10.1°)


                     │<-  Vdrop     308.781 (260.8°) ->│


   301.961 (252.3°) ▐── i -->   0.031 (260.8°) ────────▌  45.743 (158.0°)


                     │<-  Vdrop       0.000 (  0.0°) ->│


   129.649 ( 40.4°) ▐── i -->   3.078 ( 63.1°) ────────▌ 129.649 ( 40.4°)


ENTER 1 FOR INFORMATION AT FAULT POINT -> 1

                   P   129.179 (-16.0°)                         1.728 ( 85.9°)  

                   N   120.877 ( -9.6°)                         1.363 (260.4°)  

                   Z   124.252 (-16.8°)                         0.472 (265.1°)  

                          373.720 (-14.2°)                                      

        0.170 (213.8°) ─────>───┬────────>   0.170 (212.0°)

                                │

                                v

                              0.005 (-57.9°)

                                     20.400 (217.5°)

   ┌───────┐    0.014 ( 259.4°) ─────>───┬────────>   2.838 ( -19.9°)

   │ CKT 1 │                             │

   └───────┘                             v

                                      2.836 (160.4°)

                                              11.334 (-19.6°)

                         3.088 ( 63.0°) ─────>───┬────────>   2.668 (187.7°)

                                                 │

                                                 v

                                               5.100 ( 37.5°)

    P     1.032 (-59.9°)                                 2.646 (-81.4°)

    N     1.082 (184.4°)                                 1.520 (124.0°)

    Z     0.976 ( 64.6°)                                 1.427 ( 71.3°)

  ────────────────────────────────────────────────────

  ---------- END OF RESULTS AT FAULT POINT -----------

  ──────────────────────────────────────────────────── ENTER 1 FOR DOCUMENTATION

  OF THIS CASE -> 0

 ┌─────────────────────────────────────────────────────────────────────────────┐

 │           E N D     O F     C A S E     2                                   │

 └─────────────────────────────────────────────────────────────────────────────┘

        ENTER LINE MODULE TO BE FAULTED [1, OR 2]    OR ENTER 0 TO QUIT -> 0

  ------------------------------------------------------------------------------

  **END OF RUN**END OF RUN**END OF RUN**END OF RUN**END  OF RUN**END OF RUN**END

  ------------------------------------------------------------------------------
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