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FLOWRATE IS EXPRESSED IN GPM AND PRESSURE IN PSIG 
 
  
 A SUMMARY OF THE ORIGINAL DATA FOLLOWS 
  
 
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
                       (FEET)  (INCHES)  
      1    106    3      534.0     8.0      120.0         .00 
      4      3    6      140.0     8.0      120.0         .00 
      7      3    9      228.0     8.0      120.0         .00 
      8      9   14      183.0     8.0      120.0         .00 
     10      9   12      276.0     7.7      120.0         .00 
     11     14   15      186.0    11.2      120.0         .00 
     13     15   18      504.0     7.7      120.0         .00 
     16     15   21      350.0    11.2      120.0         .00 
     19     18   24      353.0     7.7      120.0         .00 
     22     26   24      130.0     7.7      120.0         .00 
     23     27   26      194.0     7.7      120.0         .00 
     25      3   27      140.0     7.7      120.0         .00 
     28     26   30      250.0    11.2      120.0         .00 
     31     30   33      220.0    11.2      120.0         .00 
     34     33   36      280.0    11.2      120.0         .00 
     37     39   36      250.0    11.2      120.0         .00 
     40     42   39      250.0    11.2      120.0         .00 
     43    109   42      250.0    11.2      120.0         .00 
    101      0  100       50.0    16.0      120.0         .00       659.10 
    104    100   21     1100.0    16.0      120.0         .00 
    107    100  103      880.0    16.0      120.0         .00 
    110    103  106     1000.0    16.0      120.0         .00 
    113    118   21     1700.0    16.0      120.0         .00 
    116    121  106      300.0    12.0      120.0         .00 
    118    108  121      350.0    12.0      120.0         .00 
    119    108  109      350.0    12.0      120.0         .00 
    120    110  109      200.0    12.0      120.0         .00 
    122    112  110      600.0    12.0      120.0         .00 
    125    112  121     1500.0    10.0      120.0         .00 
    128    115  112     2400.0    16.0      120.0         .00 
    131    118  115     1680.0    20.0      120.0         .00 
    134      0  118       50.0    20.0      120.0         .00       663.70 
  
  
 JUNCTION NUMBER   DEMAND     ELEVATION   CONNECTING PIPES 
         3            .00       444.00        1    4    7   25 
         6         134.00       445.00        4 
         9            .00       449.00        7    8   10 
        12            .00       452.00       10 
        14         160.00       451.00        8   11 
        15            .00       453.00       11   13   16 
        18            .00       449.00       13   19 
        21            .00       450.00       16  104  113 
        24            .00       447.00       19   22 
        26            .00       446.00       22   23   28 
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        27            .00       445.00       23   25 
        30            .00       435.00       28   31 
        33            .00       438.00       31   34 
        36         534.00       440.00       34   37 
        39            .00       430.00       37   40 
        42            .00       425.00       40   43 
       100            .00       430.00      101  104  107 
       103            .00       435.00      107  110 
       106            .00       435.00        1  110  116 
       108         907.00       446.00      118  119 
       109            .00       405.00       43  119  120 
       110         200.00       375.00      120  122 
       112            .00       355.00      122  125  128 
       115            .00       273.00      128  131 
       118            .00       293.00      113  131  134 
       121         662.00       441.00      116  118  125 
  
  
 OUTPUT SELECTION:  ALL RESULTS ARE OUTPUT EACH PERIOD 
    6 VALUES ARE OUTPUT FOR MAXIMUM AND MINIMUM PRESSURES  
  
  
    THIS SYSTEM HAS  32 PIPES WITH  26 JUNCTIONS ,   5 LOOPS AND   2 FGNS 
  
  
  
  
 THE RESULTS ARE OBTAINED AFTER  5 TRIALS WITH AN ACCURACY =  .00021 
 
 
 
  
 Sharp Medical Center Chula Vista                              505124F     
 Fire Protection System Analysis for Ultimate Buildout                            
 Maximum Day Demands                                                              
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1    106     3     -22.93      -.01       .00       .00      -.15     -.02 
     4      3     6     134.00       .07       .00       .00       .86      .51 
     7      3     9    -279.48      -.46       .00       .00     -1.78    -2.00 
     8      9    14    -279.48      -.37       .00       .00     -1.78    -2.00 
    10      9    12        .00       .00       .00       .00       .00      .00 
    11     14    15    -439.48      -.17       .00       .00     -1.43     -.90 
    13     15    18     188.92       .60       .00       .00      1.31     1.18 
    16     15    21    -628.40      -.61       .00       .00     -2.05    -1.74 
    19     18    24     188.92       .42       .00       .00      1.31     1.18 
    22     26    24    -188.92      -.15       .00       .00     -1.31    -1.18 
    23     27    26     122.55       .10       .00       .00       .85      .53 
    25      3    27     122.55       .07       .00       .00       .85      .53 
    28     26    30     311.47       .12       .00       .00      1.01      .47 
    31     30    33     311.47       .10       .00       .00      1.01      .47 
    34     33    36     311.47       .13       .00       .00      1.01      .47 
    37     39    36     222.53       .06       .00       .00       .72      .25 
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    40     42    39     222.53       .06       .00       .00       .72      .25 
    43    109    42     222.53       .06       .00       .00       .72      .25 
   101      0   100    -479.16      -.01       .00       .00      -.76     -.19 
   104    100    21   -1128.17     -1.00       .00       .00     -1.80     -.91 
   107    100   103     649.00       .29       .00       .00      1.04      .33 
   110    103   106     649.00       .33       .00       .00      1.04      .33 
   113    118    21    1756.57      3.50       .00       .00      2.80     2.06 
   116    121   106    -671.93      -.42       .00       .00     -1.91    -1.41 
   118    108   121    -406.64      -.19       .00       .00     -1.15     -.56 
   119    108   109    -500.36      -.29       .00       .00     -1.42     -.82 
   120    110   109     722.89       .32       .00       .00      2.05     1.61 
   122    112   110     922.89      1.52       .00       .00      2.62     2.53 
   125    112   121     396.71      1.93       .00       .00      1.62     1.29 
   128    115   112    1319.60      2.91       .00       .00      2.11     1.21 
   131    118   115    1319.60       .69       .00       .00      1.35      .41 
   134      0   118    3076.16       .10       .00       .00      3.14     1.96 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         3               .00      658.51      444.00       92.95 
         6            134.00      658.44      445.00       92.49 
         9               .00      658.96      449.00       90.98 
        12               .00      658.96      452.00       89.68 
        14            160.00      659.33      451.00       90.28 
        15               .00      659.50      453.00       89.48 
        18               .00      658.90      449.00       90.96 
        21               .00      660.11      450.00       91.05 
        24               .00      658.48      447.00       91.64 
        26               .00      658.33      446.00       92.01 
        27               .00      658.43      445.00       92.49 
        30               .00      658.21      435.00       96.73 
        33               .00      658.11      438.00       95.38 
        36            534.00      657.98      440.00       94.46 
        39               .00      658.04      430.00       98.82 
        42               .00      658.10      425.00      101.01 
       100               .00      659.11      430.00       99.28 
       103               .00      658.82      435.00       96.99 
       106               .00      658.50      435.00       96.85 
       108            907.00      657.88      446.00       91.81 
       109               .00      658.17      405.00      109.71 
       110            200.00      658.49      375.00      122.85 
       112               .00      660.01      355.00      132.17 
       115               .00      662.92      273.00      168.96 
       118               .00      663.60      293.00      160.59 
       121            662.00      658.08      441.00       94.07 
  
                      MAXIMUM PRESSURES 
       115               .00      662.92      273.00      168.96 
       118               .00      663.60      293.00      160.59 
       112               .00      660.01      355.00      132.17 
       110            200.00      658.49      375.00      122.85 
       109               .00      658.17      405.00      109.71 
        42               .00      658.10      425.00      101.01 
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                      MINIMUM PRESSURES 
        15               .00      659.50      453.00       89.48 
        12               .00      658.96      452.00       89.68 
        14            160.00      659.33      451.00       90.28 
        18               .00      658.90      449.00       90.96 
         9               .00      658.96      449.00       90.98 
        21               .00      660.11      450.00       91.05 
  
 THE NET SYSTEM DEMAND =   2597.00 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
       101        -479.16    
       134        3076.16    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   3076.16 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =   -479.16 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       108           1907.00 
       109           1000.00 
        42           1000.00 
        39           1000.00 
        36           1534.00 
        33           1000.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00051 
 
 
 
  
 Sharp Chula Vista Medical Center                                                 
 6000 gpm Fire Flow Split Between Nodes 33 36 39 42 108 and 109                   
                                                                                  
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1    106     3     367.99      1.78       .00       .00      2.35     3.33 
     4      3     6     134.00       .07       .00       .00       .86      .51 
     7      3     9    -961.95     -4.50       .00       .00     -6.14   -19.72 
     8      9    14    -961.95     -3.61       .00       .00     -6.14   -19.72 
    10      9    12        .00       .00       .00       .00       .00      .00 
    11     14    15   -1121.95      -.95       .00       .00     -3.65    -5.09 
    13     15    18     902.03     10.76       .00       .00      6.25    21.35 
    16     15    21   -2023.97     -5.32       .00       .00     -6.59   -15.19 
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    19     18    24     902.03      7.54       .00       .00      6.25    21.35 
    22     26    24    -902.03     -2.78       .00       .00     -6.25   -21.35 
    23     27    26    1195.94      6.98       .00       .00      8.28    36.00 
    25      3    27    1195.94      5.04       .00       .00      8.28    36.00 
    28     26    30    2097.96      4.06       .00       .00      6.83    16.23 
    31     30    33    2097.96      3.57       .00       .00      6.83    16.23 
    34     33    36    1097.96      1.37       .00       .00      3.58     4.89 
    37     39    36     436.04       .22       .00       .00      1.42      .88 
    40     42    39    1436.04      2.01       .00       .00      4.68     8.04 
    43    109    42    2436.04      5.35       .00       .00      7.93    21.41 
   101      0   100    3295.33       .33       .00       .00      5.26     6.59 
   104    100    21     -27.43       .00       .00       .00      -.04      .00 
   107    100   103    3322.77      5.89       .00       .00      5.30     6.70 
   110    103   106    3322.77      6.70       .00       .00      5.30     6.70 
   113    118    21    2051.41      4.66       .00       .00      3.27     2.74 
   116    121   106   -2954.77     -6.56       .00       .00     -8.38   -21.87 
   118    108   121   -2936.48     -7.57       .00       .00     -8.33   -21.62 
   119    108   109    1029.48      1.09       .00       .00      2.92     3.10 
   120    110   109    2406.56      2.99       .00       .00      6.83    14.96 
   122    112   110    2606.56     10.40       .00       .00      7.39    17.34 
   125    112   121     643.71      4.74       .00       .00      2.63     3.16 
   128    115   112    3250.26     15.43       .00       .00      5.19     6.43 
   131    118   115    3250.26      3.64       .00       .00      3.32     2.17 
   134      0   118    5301.67       .27       .00       .00      5.41     5.37 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         3               .00      644.40      444.00       86.84 
         6            134.00      644.33      445.00       86.38 
         9               .00      648.90      449.00       86.62 
        12               .00      648.90      452.00       85.32 
        14            160.00      652.51      451.00       87.32 
        15               .00      653.46      453.00       86.86 
        18               .00      642.69      449.00       83.93 
        21               .00      658.77      450.00       90.47 
        24               .00      635.15      447.00       81.53 
        26               .00      632.38      446.00       80.76 
        27               .00      639.36      445.00       84.22 
        30               .00      628.32      435.00       83.77 
        33           1000.00      624.75      438.00       80.92 
        36           1534.00      623.38      440.00       79.46 
        39           1000.00      623.60      430.00       83.89 
        42           1000.00      625.61      425.00       86.93 
       100               .00      658.77      430.00       99.13 
       103               .00      652.88      435.00       94.41 
       106               .00      646.18      435.00       91.51 
       108           1907.00      632.05      446.00       80.62 
       109           1000.00      630.96      405.00       97.92 
       110            200.00      633.96      375.00      112.21 
       112               .00      644.36      355.00      125.39 
       115               .00      659.79      273.00      167.61 
       118               .00      663.43      293.00      160.52 
       121            662.00      639.62      441.00       86.07 
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                      MAXIMUM PRESSURES 
       115               .00      659.79      273.00      167.61 
       118               .00      663.43      293.00      160.52 
       112               .00      644.36      355.00      125.39 
       110            200.00      633.96      375.00      112.21 
       100               .00      658.77      430.00       99.13 
       109           1000.00      630.96      405.00       97.92 
  
                      MINIMUM PRESSURES 
        36           1534.00      623.38      440.00       79.46 
       108           1907.00      632.05      446.00       80.62 
        26               .00      632.38      446.00       80.76 
        33           1000.00      624.75      438.00       80.92 
        24               .00      635.15      447.00       81.53 
        30               .00      628.32      435.00       83.77 
  
 THE NET SYSTEM DEMAND =   8597.00 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
       101        3295.33    
       134        5301.67    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   8597.00 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        39           1000.00 
        36           1534.00 
        33           1000.00 
        30           1000.00 
        26           1000.00 
         6           1134.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  3 TRIALS WITH AN ACCURACY =  .00072 
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 Sharp Chula Vista Medical Center                                                 
 6000 gpm Fire Flow Split Between Nodes 6 26 30 33 36 39                          
                                                                                  
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1    106     3    1106.88     13.65       .00       .00      7.06    25.57 
     4      3     6    1134.00      3.74       .00       .00      7.24    26.74 
     7      3     9   -1334.17     -8.24       .00       .00     -8.52   -36.14 
     8      9    14   -1334.17     -6.61       .00       .00     -8.52   -36.14 
    10      9    12        .00       .00       .00       .00       .00      .00 
    11     14    15   -1494.17     -1.61       .00       .00     -4.87    -8.66 
    13     15    18    1103.94     15.65       .00       .00      7.65    31.04 
    16     15    21   -2598.11     -8.44       .00       .00     -8.46   -24.12 
    19     18    24    1103.94     10.96       .00       .00      7.65    31.04 
    22     26    24   -1103.94     -4.04       .00       .00     -7.65   -31.04 
    23     27    26    1307.05      8.23       .00       .00      9.05    42.44 
    25      3    27    1307.05      5.94       .00       .00      9.05    42.44 
    28     26    30    1410.99      1.95       .00       .00      4.59     7.79 
    31     30    33     410.99       .17       .00       .00      1.34      .79 
    34     33    36    -589.01      -.43       .00       .00     -1.92    -1.54 
    37     39    36    2123.01      4.15       .00       .00      6.91    16.59 
    40     42    39    3123.01      8.48       .00       .00     10.17    33.91 
    43    109    42    3123.01      8.48       .00       .00     10.17    33.91 
   101      0   100    3633.66       .40       .00       .00      5.80     7.90 
   104    100    21     476.58       .20       .00       .00       .76      .18 
   107    100   103    3157.08      5.36       .00       .00      5.04     6.09 
   110    103   106    3157.08      6.09       .00       .00      5.04     6.09 
   113    118    21    2121.52      4.96       .00       .00      3.39     2.92 
   116    121   106   -2050.20     -3.33       .00       .00     -5.82   -11.12 
   118    108   121   -2026.82     -3.81       .00       .00     -5.75   -10.88 
   119    108   109    1119.82      1.27       .00       .00      3.18     3.63 
   120    110   109    2003.19      2.13       .00       .00      5.68    10.65 
   122    112   110    2203.19      7.62       .00       .00      6.25    12.70 
   125    112   121     638.62      4.67       .00       .00      2.61     3.11 
   128    115   112    2841.81     12.03       .00       .00      4.53     5.01 
   131    118   115    2841.81      2.84       .00       .00      2.90     1.69 
   134      0   118    4963.33       .24       .00       .00      5.07     4.75 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         3               .00      633.60      444.00       82.16 
         6           1134.00      629.85      445.00       80.10 
         9               .00      641.84      449.00       83.56 
        12               .00      641.84      452.00       82.26 
        14            160.00      648.45      451.00       85.56 
        15               .00      650.06      453.00       85.39 
        18               .00      634.42      449.00       80.35 
        21               .00      658.50      450.00       90.35 
        24               .00      623.46      447.00       76.47 
        26           1000.00      619.42      446.00       75.15 
        27               .00      627.66      445.00       79.15 
        30           1000.00      617.48      435.00       79.07 
        33           1000.00      617.30      438.00       77.70 
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        36           1534.00      617.73      440.00       77.02 
        39           1000.00      621.88      430.00       83.15 
        42               .00      630.36      425.00       88.99 
       100               .00      658.70      430.00       99.11 
       103               .00      653.34      435.00       94.62 
       106               .00      647.25      435.00       91.98 
       108            907.00      640.11      446.00       84.11 
       109               .00      638.84      405.00      101.33 
       110            200.00      640.97      375.00      115.25 
       112               .00      648.59      355.00      127.22 
       115               .00      660.62      273.00      167.97 
       118               .00      663.46      293.00      160.53 
       121            662.00      643.92      441.00       87.93 
  
                      MAXIMUM PRESSURES 
       115               .00      660.62      273.00      167.97 
       118               .00      663.46      293.00      160.53 
       112               .00      648.59      355.00      127.22 
       110            200.00      640.97      375.00      115.25 
       109               .00      638.84      405.00      101.33 
       100               .00      658.70      430.00       99.11 
  
                      MINIMUM PRESSURES 
        26           1000.00      619.42      446.00       75.15 
        24               .00      623.46      447.00       76.47 
        36           1534.00      617.73      440.00       77.02 
        33           1000.00      617.30      438.00       77.70 
        30           1000.00      617.48      435.00       79.07 
        27               .00      627.66      445.00       79.15 
  
 THE NET SYSTEM DEMAND =   8597.00 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
       101        3633.66    
       134        4963.33    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   8597.00 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
 
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       106           1000.00 
         6           1134.00 
        26           1000.00 
        30           1000.00 
        33           1000.00 
        36           1534.00 
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THE RESULTS ARE OBTAINED AFTER  3 TRIALS WITH AN ACCURACY =  .00002 
 
 
  
 Sharp Chula Vista Medical Center                                                 
 6000 gpm Fire Flow Split Between Nodes 6 26 30 33 36 and 106                     
                                                                                  
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1    106     3     937.38     10.04       .00       .00      5.98    18.80 
     4      3     6    1134.00      3.74       .00       .00      7.24    26.74 
     7      3     9   -1289.54     -7.74       .00       .00     -8.23   -33.93 
     8      9    14   -1289.54     -6.21       .00       .00     -8.23   -33.93 
    10      9    12        .00       .00       .00       .00       .00      .00 
    11     14    15   -1449.54     -1.52       .00       .00     -4.72    -8.19 
    13     15    18    1002.84     13.10       .00       .00      6.94    25.98 
    16     15    21   -2452.38     -7.59       .00       .00     -7.99   -21.67 
    19     18    24    1002.84      9.17       .00       .00      6.94    25.98 
    22     26    24   -1002.84     -3.38       .00       .00     -6.94   -25.98 
    23     27    26    1092.92      5.91       .00       .00      7.57    30.47 
    25      3    27    1092.92      4.27       .00       .00      7.57    30.47 
    28     26    30    1095.75      1.22       .00       .00      3.57     4.88 
    31     30    33      95.75       .01       .00       .00       .31      .05 
    34     33    36    -904.25      -.96       .00       .00     -2.94    -3.42 
    37     39    36    2438.25      5.36       .00       .00      7.94    21.44 
    40     42    39    2438.25      5.36       .00       .00      7.94    21.44 
    43    109    42    2438.25      5.36       .00       .00      7.94    21.44 
   101      0   100    3743.26       .42       .00       .00      5.97     8.35 
   104    100    21     344.57       .11       .00       .00       .55      .10 
   107    100   103    3398.68      6.15       .00       .00      5.42     6.98 
   110    103   106    3398.68      6.98       .00       .00      5.42     6.98 
   113    118    21    2107.80      4.90       .00       .00      3.36     2.88 
   116    121   106   -1461.31     -1.78       .00       .00     -4.15    -5.94 
   118    108   121   -1513.15     -2.22       .00       .00     -4.29    -6.33 
   119    108   109     606.15       .41       .00       .00      1.72     1.16 
   120    110   109    1832.10      1.81       .00       .00      5.20     9.03 
   122    112   110    2032.10      6.56       .00       .00      5.76    10.94 
   125    112   121     713.84      5.74       .00       .00      2.92     3.83 
   128    115   112    2745.94     11.29       .00       .00      4.38     4.70 
   131    118   115    2745.94      2.67       .00       .00      2.80     1.59 
   134      0   118    4853.74       .23       .00       .00      4.96     4.56 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         3               .00      635.52      444.00       82.99 
         6           1134.00      631.77      445.00       80.94 
         9               .00      643.25      449.00       84.18 
        12               .00      643.25      452.00       82.88 
        14            160.00      649.46      451.00       86.00 
        15               .00      650.99      453.00       85.79 
        18               .00      637.89      449.00       81.85 
        21               .00      658.57      450.00       90.38 
        24               .00      628.72      447.00       78.74 
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        26           1000.00      625.34      446.00       77.71 
        27               .00      631.25      445.00       80.71 
        30           1000.00      624.12      435.00       81.95 
        33           1000.00      624.11      438.00       80.65 
        36           1534.00      625.07      440.00       80.20 
        39               .00      630.43      430.00       86.85 
        42               .00      635.79      425.00       91.34 
       100               .00      658.68      430.00       99.10 
       103               .00      652.54      435.00       94.27 
       106           1000.00      645.55      435.00       91.24 
       108            907.00      641.56      446.00       84.74 
       109               .00      641.15      405.00      102.33 
       110            200.00      642.95      375.00      116.11 
       112               .00      649.52      355.00      127.62 
       115               .00      660.81      273.00      168.05 
       118               .00      663.47      293.00      160.54 
       121            662.00      643.77      441.00       87.87 
  
                      MAXIMUM PRESSURES 
       115               .00      660.81      273.00      168.05 
       118               .00      663.47      293.00      160.54 
       112               .00      649.52      355.00      127.62 
       110            200.00      642.95      375.00      116.11 
       109               .00      641.15      405.00      102.33 
       100               .00      658.68      430.00       99.10 
  
                      MINIMUM PRESSURES 
        26           1000.00      625.34      446.00       77.71 
        24               .00      628.72      447.00       78.74 
        36           1534.00      625.07      440.00       80.20 
        33           1000.00      624.11      438.00       80.65 
        27               .00      631.25      445.00       80.71 
         6           1134.00      631.77      445.00       80.94 
  
 THE NET SYSTEM DEMAND =   8597.00 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
       101        3743.26    
       134        4853.74    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   8597.00 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
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 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        26           1000.00 
        30           1000.00 
        33           1000.00 
        36           1534.00 
        39           1000.00 
        42           1000.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  3 TRIALS WITH AN ACCURACY =  .00005 
 
 
  
 Sharp Chula Vista Medical Center                                                 
 6000 gpm Fire Flow Split Between Nodes 26 30 33 36 39 and 42                     
                                                                                  
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1    106     3     743.96      6.54       .00       .00      4.75    12.25 
     4      3     6     134.00       .07       .00       .00       .86      .51 
     7      3     9   -1066.39     -5.44       .00       .00     -6.81   -23.87 
     8      9    14   -1066.39     -4.37       .00       .00     -6.81   -23.87 
    10      9    12        .00       .00       .00       .00       .00      .00 
    11     14    15   -1226.39     -1.12       .00       .00     -3.99    -6.01 
    13     15    18    1156.60     17.06       .00       .00      8.01    33.84 
    16     15    21   -2382.99     -7.19       .00       .00     -7.76   -20.55 
    19     18    24    1156.60     11.95       .00       .00      8.01    33.84 
    22     26    24   -1156.60     -4.40       .00       .00     -8.01   -33.84 
    23     27    26    1676.35     13.05       .00       .00     11.61    67.29 
    25      3    27    1676.35      9.42       .00       .00     11.61    67.29 
    28     26    30    1832.94      3.16       .00       .00      5.97    12.64 
    31     30    33     832.94       .65       .00       .00      2.71     2.93 
    34     33    36    -167.06      -.04       .00       .00      -.54     -.15 
    37     39    36    1701.06      2.75       .00       .00      5.54    11.01 
    40     42    39    2701.06      6.48       .00       .00      8.80    25.92 
    43    109    42    3701.06     11.61       .00       .00     12.05    46.45 
   101      0   100    3486.70       .37       .00       .00      5.56     7.32 
   104    100    21     298.54       .08       .00       .00       .48      .08 
   107    100   103    3188.15      5.46       .00       .00      5.09     6.20 
   110    103   106    3188.15      6.20       .00       .00      5.09     6.20 
   113    118    21    2084.45      4.80       .00       .00      3.33     2.82 
   116    121   106   -2444.20     -4.62       .00       .00     -6.93   -15.39 
   118    108   121   -2392.04     -5.18       .00       .00     -6.79   -14.79 
   119    108   109    1485.04      2.14       .00       .00      4.21     6.12 
   120    110   109    2216.02      2.57       .00       .00      6.29    12.84 
   122    112   110    2416.02      9.04       .00       .00      6.85    15.07 
   125    112   121     609.84      4.29       .00       .00      2.49     2.86 
   128    115   112    3025.86     13.51       .00       .00      4.83     5.63 
   131    118   115    3025.86      3.19       .00       .00      3.09     1.90 
   134      0   118    5110.31       .25       .00       .00      5.22     5.01 
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  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         3               .00      640.53      444.00       85.16 
         6            134.00      640.46      445.00       84.70 
         9               .00      645.97      449.00       85.35 
        12               .00      645.97      452.00       84.05 
        14            160.00      650.34      451.00       86.38 
        15               .00      651.46      453.00       86.00 
        18               .00      634.40      449.00       80.34 
        21               .00      658.65      450.00       90.41 
        24               .00      622.45      447.00       76.03 
        26           1000.00      618.06      446.00       74.56 
        27               .00      631.11      445.00       80.65 
        30           1000.00      614.90      435.00       77.95 
        33           1000.00      614.25      438.00       76.38 
        36           1534.00      614.29      440.00       75.53 
        39           1000.00      617.04      430.00       81.05 
        42           1000.00      623.52      425.00       86.03 
       100               .00      658.73      430.00       99.12 
       103               .00      653.28      435.00       94.59 
       106               .00      647.07      435.00       91.90 
       108            907.00      637.28      446.00       82.89 
       109               .00      635.14      405.00       99.73 
       110            200.00      637.70      375.00      113.84 
       112               .00      646.74      355.00      126.42 
       115               .00      660.26      273.00      167.81 
       118               .00      663.45      293.00      160.53 
       121            662.00      642.45      441.00       87.30 
  
                      MAXIMUM PRESSURES 
       115               .00      660.26      273.00      167.81 
       118               .00      663.45      293.00      160.53 
       112               .00      646.74      355.00      126.42 
       110            200.00      637.70      375.00      113.84 
       109               .00      635.14      405.00       99.73 
       100               .00      658.73      430.00       99.12 
  
                      MINIMUM PRESSURES 
        26           1000.00      618.06      446.00       74.56 
        36           1534.00      614.29      440.00       75.53 
        24               .00      622.45      447.00       76.03 
        33           1000.00      614.25      438.00       76.38 
        30           1000.00      614.90      435.00       77.95 
        18               .00      634.40      449.00       80.34 
  
 THE NET SYSTEM DEMAND =   8597.00 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
       101        3486.70    
       134        5110.31    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   8597.00 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
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 FLOWRATE IS EXPRESSED IN GPM AND PRESSURE IN PSIG 
  
  
  
 A SUMMARY OF THE ORIGINAL DATA FOLLOWS 
  
  
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
                       (FEET)  (INCHES)  
      1    106    3      534.0     8.0      120.0         .00 
      4      3    6      140.0     8.0      120.0         .00 
      7      3    9      228.0     8.0      120.0         .00 
      8      9   14      183.0     8.0      120.0         .00 
     10      9   12      276.0     7.7      120.0         .00 
     11     14   15      186.0    11.2      120.0         .00 
     13     15   18      504.0     7.7      120.0         .00 
     16     15   21      350.0    11.2      120.0         .00 
     19     18   24      353.0     7.7      120.0         .00 
     22     26   24      130.0     7.7      120.0         .00 
     23     27   26      194.0     7.7      120.0         .00 
     25      3   27      140.0     7.7      120.0         .00 
    101      0  100       50.0    16.0      120.0         .00       659.10 
    104    100   21     1100.0    16.0      120.0         .00 
    107    100  103      880.0    16.0      120.0         .00 
    110    103  106     1000.0    16.0      120.0         .00 
    113    118   21     1700.0    16.0      120.0         .00 
    116    121  106      300.0    12.0      120.0         .00 
    118    108  121      350.0    12.0      120.0         .00 
    119    108  109      350.0    12.0      120.0         .00 
    120    110  109      200.0    12.0      120.0         .00 
    122    112  110      600.0    12.0      120.0         .00 
    125    112  121     1500.0    10.0      120.0         .00 
    128    115  112     2400.0    16.0      120.0         .00 
    131    118  115     1680.0    20.0      120.0         .00 
    134      0  118       50.0    20.0      120.0         .00       663.70 
  
  
 JUNCTION NUMBER   DEMAND     ELEVATION   CONNECTING PIPES 
         3            .00       444.00        1    4    7   25 
         6         134.00       445.00        4 
         9            .00       449.00        7    8   10 
        12            .00       452.00       10 
        14         160.00       451.00        8   11 
        15            .00       453.00       11   13   16 
        18            .00       449.00       13   19 
        21            .00       428.00       16  104  113 
        24            .00       447.00       19   22 
        26            .00       446.00       22   23 
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        27            .00       445.00       23   25 
       100            .00       458.00      101  104  107 
       103            .00       440.00      107  110 
       106            .00       439.00        1  110  116 
       108         907.00       446.00      118  119 
       109            .00       405.00      119  120 
       110         200.00       375.00      120  122 
       112            .00       355.00      122  125  128 
       115            .00       273.00      128  131 
       118            .00       293.00      113  131  134 
       121         662.00       441.00      116  118  125 
  
  
 OUTPUT SELECTION:  ALL RESULTS ARE OUTPUT EACH PERIOD 
    4 VALUES ARE OUTPUT FOR MAXIMUM AND MINIMUM PRESSURES  
  
  
    THIS SYSTEM HAS  26 PIPES WITH  21 JUNCTIONS ,   4 LOOPS AND   2 FGNS 
  
  
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
         6           1634.00 
        24            750.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00137 
 
 
  
 Sharp Medical Center Chula Vista - New Open Parking Garage      505124P  
 2250 gpm Fire Flow Split Between Nodes 6 and 24                                  
                                                                                  
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1    106     3     901.89      9.34       .00       .00      5.76    17.50 
     4      3     6    1634.00      7.36       .00       .00     10.43    52.60 
     7      3     9    -893.07     -3.92       .00       .00     -5.70   -17.18 
     8      9    14    -893.07     -3.14       .00       .00     -5.70   -17.18 
    10      9    12        .00       .00       .00       .00       .00      .00 
    11     14    15   -1053.07      -.84       .00       .00     -3.43    -4.53 
    13     15    18     589.04      4.89       .00       .00      4.08     9.70 
    16     15    21   -1642.11     -3.61       .00       .00     -5.35   -10.31 
    19     18    24     589.04      3.42       .00       .00      4.08     9.70 
    22     26    24     160.96       .11       .00       .00      1.11      .88 
    23     27    26     160.96       .17       .00       .00      1.11      .88 
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    25      3    27     160.96       .12       .00       .00      1.11      .88 
   101      0   100     903.05       .03       .00       .00      1.44      .60 
   104    100    21    -346.51      -.11       .00       .00      -.55     -.10 
   107    100   103    1249.55       .96       .00       .00      1.99     1.09 
   110    103   106    1249.55      1.09       .00       .00      1.99     1.09 
   113    118    21    1988.62      4.40       .00       .00      3.17     2.59 
   116    121   106    -347.67      -.12       .00       .00      -.99     -.42 
   118    108   121    -148.32      -.03       .00       .00      -.42     -.09 
   119    108   109    -758.68      -.62       .00       .00     -2.15    -1.76 
   120    110   109     758.68       .35       .00       .00      2.15     1.76 
   122    112   110     958.68      1.63       .00       .00      2.72     2.72 
   125    112   121     462.65      2.57       .00       .00      1.89     1.71 
   128    115   112    1421.33      3.33       .00       .00      2.27     1.39 
   131    118   115    1421.33       .79       .00       .00      1.45      .47 
   134      0   118    3409.95       .12       .00       .00      3.48     2.37 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         3               .00      647.67      444.00       88.26 
         6           1634.00      640.30      445.00       84.63 
         9               .00      651.59      449.00       87.79 
        12               .00      651.59      452.00       86.49 
        14            160.00      654.73      451.00       88.28 
        15               .00      655.57      453.00       87.78 
        18               .00      650.68      449.00       87.40 
        21               .00      659.18      428.00      100.18 
        24            750.00      647.26      447.00       86.78 
        26               .00      647.37      446.00       87.26 
        27               .00      647.54      445.00       87.77 
       100               .00      659.07      458.00       87.13 
       103               .00      658.11      440.00       94.51 
       106               .00      657.01      439.00       94.47 
       108            907.00      656.86      446.00       91.37 
       109               .00      657.47      405.00      109.41 
       110            200.00      657.83      375.00      122.56 
       112               .00      659.46      355.00      131.93 
       115               .00      662.79      273.00      168.91 
       118               .00      663.58      293.00      160.59 
       121            662.00      656.89      441.00       93.55 
  
                      MAXIMUM PRESSURES 
       115               .00      662.79      273.00      168.91 
       118               .00      663.58      293.00      160.59 
       112               .00      659.46      355.00      131.93 
       110            200.00      657.83      375.00      122.56 
  
                      MINIMUM PRESSURES 
         6           1634.00      640.30      445.00       84.63 
        12               .00      651.59      452.00       86.49 
        24            750.00      647.26      447.00       86.78 
       100               .00      659.07      458.00       87.13 
  
 THE NET SYSTEM DEMAND =   4313.00 
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 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
       101         903.05    
       134        3409.95    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4313.00 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
         6            884.00 
        24           1500.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  3 TRIALS WITH AN ACCURACY =  .00030 
 
 
  
 Sharp Medical Center Chula Vista - New Open Parking Garage      505124P  
 2250 gpm Fire Flow Split Between Nodes 6 and 24                                  
                                                                                  
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1    106     3     838.98      8.17       .00       .00      5.35    15.31 
     4      3     6     884.00      2.36       .00       .00      5.64    16.86 
     7      3     9    -788.25     -3.11       .00       .00     -5.03   -13.64 
     8      9    14    -788.25     -2.50       .00       .00     -5.03   -13.64 
    10      9    12        .00       .00       .00       .00       .00      .00 
    11     14    15    -948.25      -.69       .00       .00     -3.09    -3.73 
    13     15    18     756.78      7.77       .00       .00      5.24    15.43 
    16     15    21   -1705.02     -3.87       .00       .00     -5.55   -11.06 
    19     18    24     756.78      5.45       .00       .00      5.24    15.43 
    22     26    24     743.22      1.94       .00       .00      5.15    14.92 
    23     27    26     743.22      2.89       .00       .00      5.15    14.92 
    25      3    27     743.22      2.09       .00       .00      5.15    14.92 
   101      0   100     910.09       .03       .00       .00      1.45      .61 
   104    100    21    -291.28      -.08       .00       .00      -.46     -.07 
   107    100   103    1201.37       .90       .00       .00      1.92     1.02 
   110    103   106    1201.37      1.02       .00       .00      1.92     1.02 
   113    118    21    1996.30      4.43       .00       .00      3.19     2.61 
   116    121   106    -362.39      -.13       .00       .00     -1.03     -.45 
   118    108   121    -157.67      -.03       .00       .00      -.45     -.10 
   119    108   109    -749.33      -.60       .00       .00     -2.13    -1.72 
   120    110   109     749.33       .34       .00       .00      2.13     1.72 
   122    112   110     949.33      1.60       .00       .00      2.69     2.67 
   125    112   121     457.28      2.52       .00       .00      1.87     1.68 



Sharp Medical Center Expansion in the City of Chula Vista January 10, 2014 
Analysis for New Parking Garage  Dexter Wilson Engr., Inc. 
Fire Flow of 2,250 gpm  Job 505-124 
 
 

Page 5 of 7 
 

   128    115   112    1406.61      3.27       .00       .00      2.24     1.36 
   131    118   115    1406.61       .77       .00       .00      1.44      .46 
   134      0   118    3402.91       .12       .00       .00      3.47     2.36 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         3               .00      648.98      444.00       88.83 
         6            884.00      646.62      445.00       87.37 
         9               .00      652.09      449.00       88.01 
        12               .00      652.09      452.00       86.71 
        14            160.00      654.59      451.00       88.22 
        15               .00      655.28      453.00       87.66 
        18               .00      647.51      449.00       86.02 
        21               .00      659.15      428.00      100.17 
        24           1500.00      642.06      447.00       84.53 
        26               .00      644.00      446.00       85.80 
        27               .00      646.89      445.00       87.49 
       100               .00      659.07      458.00       87.13 
       103               .00      658.17      440.00       94.54 
       106               .00      657.16      439.00       94.53 
       108            907.00      656.99      446.00       91.43 
       109               .00      657.59      405.00      109.46 
       110            200.00      657.94      375.00      122.61 
       112               .00      659.54      355.00      131.97 
       115               .00      662.81      273.00      168.92 
       118               .00      663.58      293.00      160.59 
       121            662.00      657.02      441.00       93.61 
  
                      MAXIMUM PRESSURES 
       115               .00      662.81      273.00      168.92 
       118               .00      663.58      293.00      160.59 
       112               .00      659.54      355.00      131.97 
       110            200.00      657.94      375.00      122.61 
  
                      MINIMUM PRESSURES 
        24           1500.00      642.06      447.00       84.53 
        26               .00      644.00      446.00       85.80 
        18               .00      647.51      449.00       86.02 
        12               .00      652.09      452.00       86.71 
  
 THE NET SYSTEM DEMAND =   4313.00 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
       101         910.09    
       134        3402.91    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4313.00 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
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 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
         6           1259.00 
        24           1125.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  2 TRIALS WITH AN ACCURACY =  .00379 
 
 
  
 Sharp Medical Center Chula Vista - New Open Parking Garage      505124P  
 2250 gpm Fire Flow Split Between Nodes 6 and 24                                  
                                                                                  
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1    106     3     876.09      8.86       .00       .00      5.59    16.58 
     4      3     6    1259.00      4.54       .00       .00      8.04    32.46 
     7      3     9    -850.85     -3.58       .00       .00     -5.43   -15.71 
     8      9    14    -850.85     -2.87       .00       .00     -5.43   -15.71 
    10      9    12        .00       .00       .00       .00       .00      .00 
    11     14    15   -1010.85      -.78       .00       .00     -3.29    -4.20 
    13     15    18     657.06      5.98       .00       .00      4.55    11.87 
    16     15    21   -1667.91     -3.72       .00       .00     -5.43   -10.61 
    19     18    24     657.06      4.19       .00       .00      4.55    11.87 
    22     26    24     467.94       .82       .00       .00      3.24     6.33 
    23     27    26     467.94      1.23       .00       .00      3.24     6.33 
    25      3    27     467.94       .89       .00       .00      3.24     6.33 
   101      0   100     905.88       .03       .00       .00      1.45      .60 
   104    100    21    -323.96      -.10       .00       .00      -.52     -.09 
   107    100   103    1229.84       .94       .00       .00      1.96     1.06 
   110    103   106    1229.84      1.06       .00       .00      1.96     1.06 
   113    118    21    1991.87      4.41       .00       .00      3.18     2.60 
   116    121   106    -353.75      -.13       .00       .00     -1.00     -.43 
   118    108   121    -152.18      -.03       .00       .00      -.43     -.09 
   119    108   109    -754.82      -.61       .00       .00     -2.14    -1.75 
   120    110   109     754.82       .35       .00       .00      2.14     1.75 
   122    112   110     954.82      1.62       .00       .00      2.71     2.70 
   125    112   121     460.43      2.55       .00       .00      1.88     1.70 
   128    115   112    1415.25      3.31       .00       .00      2.26     1.38 
   131    118   115    1415.25       .78       .00       .00      1.45      .46 
   134      0   118    3407.12       .12       .00       .00      3.48     2.37 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         3               .00      648.22      444.00       88.49 
         6           1259.00      643.67      445.00       86.09 
         9               .00      651.80      449.00       87.88 
        12               .00      651.80      452.00       86.58 
        14            160.00      654.67      451.00       88.26 
        15               .00      655.45      453.00       87.73 
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        18               .00      649.47      449.00       86.87 
        21               .00      659.17      428.00      100.17 
        24           1125.00      645.28      447.00       85.92 
        26               .00      646.10      446.00       86.71 
        27               .00      647.33      445.00       87.68 
       100               .00      659.07      458.00       87.13 
       103               .00      658.13      440.00       94.52 
       106               .00      657.07      439.00       94.50 
       108            907.00      656.91      446.00       91.39 
       109               .00      657.52      405.00      109.43 
       110            200.00      657.87      375.00      122.58 
       112               .00      659.49      355.00      131.95 
       115               .00      662.80      273.00      168.91 
       118               .00      663.58      293.00      160.59 
       121            662.00      656.94      441.00       93.58 
  
                      MAXIMUM PRESSURES 
       115               .00      662.80      273.00      168.91 
       118               .00      663.58      293.00      160.59 
       112               .00      659.49      355.00      131.95 
       110            200.00      657.87      375.00      122.58 
  
                      MINIMUM PRESSURES 
        24           1125.00      645.28      447.00       85.92 
         6           1259.00      643.67      445.00       86.09 
        12               .00      651.80      452.00       86.58 
        26               .00      646.10      446.00       86.71 
  
 THE NET SYSTEM DEMAND =   4313.00 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
       101         905.88    
       134        3407.12    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4313.00 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 






