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    This module is design to produce the parameters of a transmission line module under study with dimensional magnitude and format ready for different applications.


   The basic conductor characteristics and tower geometry of a given right -of-way are entered via a data file in a simple procedure quite similar to most line parameter programs.


   The main program module requires input two formatted sequential files containing the following matrices:



 1) Capacitive shunt admittance for the system of equivalent phase conductors [mho/km] or [mho/mile]



 2) Inductive series impedance for the system of equivalent phase conductors [ohm/km] or [ohm/mile]

          The term equivalent phase conductor means that all ground wires (GW) have been factored into the admittance/impedance values as well as the one conductor equivalencing performed on bundle subconductors, so that each three-phase circuit is fully described, as far as the main program module is concerned, by two (3x3) matrices; two three-phase circuits by two (6x6) matrices etc. regardless of bundling or (GW) arrangements.


   Line constants in symmetrical component form are also presented basically for two purposes: first because their values can be used to check  expected ballpark figures  which are typical for transmission systems, and secondly for other  applications in power engineering studies or for network reduction purposes of system portions not requiring full representation.

PROGRAM INPUT

Input data is read from an unformatted sequential data file which is always named MLIN.DAT

For input purposes transmission line conductors can be classified in three categories:






1) Main conductors.






2) Subconductors.






3) Ground wires.

The main and subconductor duality is formal and happens only when dealing with bundles; here, one of the phase conductors is arbitrarily picked as main becoming subconductors the remaining ones.

Further to these definitions the data file is generated as follows:



first record: ICO, OCO



       where single-digit codes are selected as indicated



       here   


       metric       english



   ICO = input unit-system code          1           2



   OCO = output unit-system code         1           2



second record: N, RHO, f, NDUM1, NDUM2




where format-free constants mean:




N = total number of conductors + ground wires




RHO = earth resistivity [ohm/m]




f = power frequency [hertz]




NDUM1 = first dummy line code




NDUM2 = second dummy line code



NOTE:  both dummy line codes are normally null, except for special cases as will be covered under the Modeling Techniques Section (not covered in INEL4103). A full definition of these codes follows the line parameter record discussion.


next N records: R, X, D, HT, W, HM, C, GW




where format-free real numbers




R = conductor resistance [ohm/km] or [ohm/mi]

Resistance must be at the proper frequency and temperature (as per manufacturer's tables).




X = conductor reactance  at  1-foot spacing




        [ohm/km] or [ohm/mi]

Reactance must be at the proper frequency and temperature (as per manufacturer's tables).




D = conductor diameter [cm] or [in]




HT = conductor height at tower [m] or [ft]




W = conductor horizontal coordinate with respect to an arbitrary reference [m] or [ft]




HM = conductor height at midspan  [m] or [ft]

 

     And format-free integers




C = bundling code






      C = 0  for main conductors






      C = 0  for ground wires






      C = i  for subconductors

NOTE: All main conductors must be entered first in an implicit numerical succession or sequential order 'i' {1,2,3,...}  as will be  reflected in their  respective  positions in the equivalent conductors output matrices.

Then all subconductors are entered and assigned to their respective bundles by referring to that 'i' subscript.



       GW = ground wire code






     GW = 0  for main conductors and subconductors






     GW = 1  for ground wires

PROGRAM OUTPUT

As previously stated the main simulation module requires for each different transmission line configuration, both shunt capacitive admittance and series inductive impedance matrices for the equivalent phase conductors. This information is generated after each run and stored column wise in a formatted sequential file named MLIS.LIS 

There is no display of this output data on the terminal.   During execution, a complete table is shown to echo the input data for checking purposes.

A three-phase discrimination of the conductor array is done assuming that the first three main conductors, as sequentially entered in the input file, define a three phase circuit i.e. C IRCUIT #1, the next three main conductors CIRCUIT #2, and so forth.  This also facilitates the presentation of symmetrical component results which are depicted on the screen or output device after each run, yielding the following parameters:


      CIRCUIT #1

             ZERO SEQUENCE SHUNT CAPACITIVE ADMITTANCE        [ mho/km ]

                                                                  or

             POSITIVE SEQUENCE SHUNT CAPACITIVE ADMITTANCE   [ mho/mile ]

             ZERO SEQUENCE SERIES INDUCTIVE IMPEDANCE          [ ohm/km ]

                                                                  or

             POSITIVE SEQUENCE SERIES INDUCTIVE IMPEDANCE     [ ohm/mile ]

             CIRCUIT #2

             ZERO SEQUENCE SHUNT CAPACITIVE ADMITTANCE        [ mho/km ]

                                                                  or

             POSITIVE SEQUENCE SHUNT CAPACITIVE ADMITTANCE   [ mho/mile ]

             ZERO SEQUENCE SERIES INDUCTIVE IMPEDANCE          [ohm/km ]

                                                                  or

             POSITIVE SEQUENCE SERIES INDUCTIVE IMPEDANCE     [ ohm/mile ]


       CIRCUIT #1 - TO - CIRCUIT #2


       SHUNT ADMITTANCE (electrostatic coupling)

                   ZERO SEQUENCE                             [ mho/km ]


                                                           or

                   POSITIVE SEQUENCE                        [ mho/mile ]


       SERIES IMPEDANCE (electromagnetic coupling)

                   ZERO SEQUENCE                               [ ohm/km ]

                                                                  or

                   POSITIVE SEQUENCE                          [ ohm/mile ]

            NOTE: the same output pattern holds in the case of more than two

                  parallel circuits.


   DUMMY LINE CODES:  These codes when not null, call for the inclusion in the output file of the equivalent phase conductor parameters of up to two artificial lines in a pre-established relative circuital position for modeling purposes. Except for these code numbers the rest of the input data field is

the one corresponding to the actual physical lines only.

SAMPLE RUN #1  

Single overhead line

            
                                                                                -╧-



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



                          │─21.0'─│



                ─┬─       │       o 

   o 


                                 #7               #8



                28.0'     │



                          1.5|        #2      #5




          ─┴─       o  o           o  o           o  o 



 

     │       #│1   #4                     #3     #6



                 │  


                 │        │───── 45.0'───│



                 │



                 │        │─────────── 90.0' ───────────│



            122'tower     │

                      (85'midspan)    │


                          │



                 │



                 │        │



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





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

                   


 


  TC - 1




Input File (Mlin.dat) for LINDA Runs




8,100,60,0,0




0.0511,.349,1.75,122.0,00.0,85.,0,0




0.0511,.349,1.75,122.0,45.0,85.,0,0




0.0511,.349,1.75,122.0,90.0,85.,0,0




0.0511,.349,1.75,122.0,01.5,85.,1,0




0.0511,.349,1.75,122.0,46.5,85.,2,0




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



 LINE PARAMETER RUN, DATED                             2006/12/ 4    11:27 hr



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



 NUMBER  OF  COUPLED  THREE-PHASE  CIRCUITS            :          1



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



 NUMBER OF CONDUCTORS: 8,FREQUENCY: 60.00 [Hz],EARTH RESISTIVITY: 100.00 [?-m]



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



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



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



   0.0511        0.3490       1.75000     122.00      0.00    85.00    0    0



   0.0511        0.3490       1.75000     122.00     45.00    85.00    0    0



   0.0511        0.3490       1.75000     122.00     90.00    85.00    0    0



   0.0511        0.3490       1.75000     122.00      1.50    85.00    1    0



   0.0511        0.3490       1.75000     122.00     46.50    85.00    2    0



   0.0511        0.3490       1.75000     122.00     91.50    85.00    3    0



   2.4400        0.7490       0.38500     160.00     45.00   113.00    0    1



   2.4400        0.7490       0.38500     160.00     90.00   113.00    0    1



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



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



        CIRCUIT # 1  SYMMETRICAL  COMPONENT  PARAMETERS



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



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



  -0.1839E-13    0.4382E-05                     -0.1229E-11    0.6714E-05



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



   0.5108E+00    0.1693E+01                      0.2723E-01    0.6387E+00



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



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



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

SAMPLE RUN #2  

    Double 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




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



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