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(******************************************************************************)

(*                                                                            *)

(*                               Program:  MTMR2                              *)

(*                                                                            *)

(*        PLC PROGRAM ENVIRONMENT               HIGHEST REFERENCE USED        *)

(*    ---------------------------------       ---------------------------     *)

(*                INPUT (%I):      512                   INPUT:   %I0032      *)

(*               OUTPUT (%Q):      512                  OUTPUT:   %Q0015      *)

(*             INTERNAL (%M):     1024                INTERNAL:   %M0545      *)

(*          GLOBAL DATA (%G):     1280             GLOBAL DATA:      NONE     *)

(*            TEMPORARY (%T):      256               TEMPORARY:      NONE     *)

(*             REGISTER (%R):      512                REGISTER:   %R0506      *)

(*        ANALOG INPUT (%AI):       64            ANALOG INPUT:      NONE     *)

(*       ANALOG OUTPUT (%AQ):       32           ANALOG OUTPUT:      NONE     *)

(*                                                                            *)

(*                      PROGRAM SIZE (BYTES):     1920                        *)

(*                                                                            *)

(*                                                                            *)

(******************************************************************************)
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(******************************************************************************)

(*                                                                            *)

(*                                BLOCK:  _MAIN                               *)

(*                                                                            *)

(*                                                                            *)

(*                              BLOCK SIZE (BYTES):  1907                     *)

(*                          DECLARATIONS (ENTRIES):   154                     *)

(*                                                                            *)

(*                                                                            *)

(*                          HIGHEST REFERENCE USED                            *)

(*                       -----------------------------                        *)

(*                                                                            *)

(*                                INPUT (%I):   %I0032                        *)

(*                               OUTPUT (%Q):   %Q0015                        *)

(*                             INTERNAL (%M):   %M0545                        *)

(*                          GLOBAL DATA (%G):      NONE                       *)

(*                            TEMPORARY (%T):      NONE                       *)

(*                             REGISTER (%R):   %R0506                        *)

(*                        ANALOG INPUT (%AI):      NONE                       *)

(*                       ANALOG OUTPUT (%AQ):      NONE                       *)

(*                                                                            *)

(******************************************************************************)
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|[  START OF LD  PROGRAM  MTMR2   ]       (*                                  *)

|

|[     VARIABLE DECLARATIONS      ]

              V A R I A B L E   D E C L A R A T I O N   T A B L E

          REFERENCE     NICKNAME          REFERENCE DESCRIPTION

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

          %I0001                     UTILITY "1" 27 OK                    

          %I0002                     UTILITY "1" 47 OK                    

          %I0003                     AUTO SW                              

          %I0004                     MANUAL SW                            

          %I0005                     CONTROL POWER AVAIL                  

          %I0006                     UPS POWER AVAIL                      

          %I0007                     M1 OPENED                            

          %I0008                     M1 CLOSED                            

          %I0009                     M1 RACKED OUT                        

          %I0010                     M1 RACKED IN                         

          %I0011                     M1 B/A                               

          %I0012                     IN SYNC                              

          %I0013                     MAN XFR CLOSED,TRIP M1               

          %I0014                     MAN XFR CLOSED,TRIP BT               

          %I0015                     MAN XFR CLOSED,TRIP M2               

          %I0016                     SPARE                                

          %I0017                     UTILITY "2" 27 OK                    

          %I0018                     UTILITY "2" 47 OK                    

          %I0019                     BT OPENED                            

          %I0020                     BT CLOSED                            

          %I0021                     BT RACKED OUT                        

          %I0022                     BT RACKED IN                         

          %I0023                     M2 OPENED                            

          %I0024                     M2 CLOSED                            

          %I0025                     M2 RACKED OUT                        

          %I0026                     M2 RACKED IN                         

          %I0027                     BT B/A                               

          %I0028                     M2 B/A                               

          %I0029                     TEST SW TO SIDE 1                    

          %I0030                     TEST SW TO SIDE 2                    

          %I0031                     AUTO REXFR, OPEN                     

          %I0032                     AUTO REXFR, CLOSED                   

          %Q0001                     M1 AUTO TRIP                         

          %Q0002                     M1 AUTO CLOSE                        

          %Q0003                     BT AUTO TRIP                         

          %Q0004                     BT AUTO CLOSE                        

          %Q0005                     M2 AUTO TRIP                         

          %Q0006                     M2 AUTO CLOSE                        

          %Q0007                     SYNC ENABLE                          

          %Q0008                     SPARE                                

          %Q0009                     M1 CYCLE FAILED                      

          %Q0010                     BT CYCLE FAILED                      

          %Q0011                     M2 CYCLE FAILED                      

          %Q0012                     SPARE                                

          %Q0013                     MANUAL MODE                          

          %Q0014                     AUTO MODE                            
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          %Q0015                     PLC FAIL RELAY                       

          %Q0016                     SPARE                                

          %M0010                     AUTO MODE                            

          %M0011                     MANUAL MODE                          

          %M0014                     M1 CLOSED                            

          %M0015                     M1 OPENED                            

          %M0020                     BT CLOSED                            

          %M0021                     BT OPENED                            

          %M0029                     M2 CLOSED                            

          %M0030                     M2 OPENED                            

          %M0037                     M1 BKR AVAIL                         

          %M0038                     M2 BKR AVAIL                         

          %M0039                     BT BKR AVAIL                         

          %M0044                     MTM NORMAL MODE                      

          %M0045                     MTM "1" MODE                         

          %M0046                     MTM "2" MODE                         

          %M0049                     AUTO MODE ONESHOT                    

          %M0050                     AUTO MODE                            

          %M0055                     STARTUP MODE                         

          %M0062                     "1" BKRS RACKED IN                   

          %M0063                     "2" BKRS RACKED IN                   

          %M0064                     SERIOUS BKR ERROR                    

          %M0065                     FAULT: DISABLE AUTO                  

          %M0066                     AUTO MODE ENABLED                    

          %M0067                     MTM BKRS CLOSED+RCKD IN              

          %M0068                     OPEN XFR ERROR                       

          %M0069                     CLOSED XFR ERROR                     

          %M0070                     AUTO MODE BKR OPS ENABLED            

          %M0100                     MTM NORMAL MODE                      

          %M0101                     MTM "1" MODE                         

          %M0102                     MTM "2" MODE                         

          %M0109                     UTIL "1" SOURCE AVAIL                

          %M0112                     UTIL "2" SOURCE AVAIL                

          %M0115                     UTIL 1 SOURCE AVAIL ST               

          %M0116                     UTIL 1 SOURCE AVAIL LT               

          %M0119                     UTIL 1 SOURCE UNAVAIL LT             

          %M0125                     STARTUP ENABLE BT TRIP               

          %M0127                     STARTUP BT TRIP                      

          %M0128                     STARTUP ENABLE BT CLOSE              

          %M0129                     STARTUP BT CLOSE                     

          %M0134                     STARTUP ENABLE M1 CLOSE              

          %M0135                     STARTUP M1 CLOSE                     

          %M0215                     UTIL 2 SOURCE AVAIL ST               

          %M0216                     UTIL 2 SOURCE AVAIL LT               

          %M0219                     UTIL 2 SOURCE UNAVAIL LT             

          %M0234                     STARTUP ENABLE M2 CLOSE              

          %M0235                     STARTUP M2 CLOSE                     

          %M0354                     OPEN XFR  "1" MTM ENABLED            

          %M0355                     OPEN XFR  "1" MTM TRIP M2            

          %M0357                     OPEN XFR  "1" MTM CLOS BT            

          %M0374                     OPEN XFR  "2" MTM ENABLED            

          %M0375                     OPEN XFR  "2" MTM TRIP M1            

          %M0377                     OPEN XFR  "2" MTM CLOS BT            

          %M0378                     MANUAL REXFR                         
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          %M0379                     OPEN REXFR "1" MTM ENABLED           

          %M0382                     OPEN REXFR "1" MTM TRIP BT           

          %M0383                     OPEN REXFR "1" MTM CLOS M2           

          %M0384                     OPEN REXFR "2" MTM ENABLED           

          %M0387                     OPEN REXFR "2" MTM TRIP BT           

          %M0388                     OPEN REXFR "2" MTM CLOS M1           

          %M0389                     CLOS REXFR "1" MTM ENABLED           

          %M0390                     CLOS REXFR "1" MTM CLOS M2           

          %M0391                     CLOS REXFR "1" MTM TRIP BT           

          %M0392                     CLOS RESFR "1" MTM TRIP M2           

          %M0393                     CLOS REXFR "2" MTM ENABLED           

          %M0394                     CLOS REXFR "2" MTM CLOS M1           

          %M0395                     CLOS REXFR "2" MTM TRIP BT           

          %M0396                     CLOS REXFR "2" MTM TRIP M1           

          %M0397                     CLOS REXFR BT FAIL TO TRIP           

          %M0400                     ENABLE DEADBUS RESTART               

          %M0402                     ENABLE DEADBUS STARTUP               

          %M0450                     M1 AUTO TRIP PULS ON TMR             

          %M0451                     M1 AUTO TRIP FAIL CTR                

          %M0452                     M1 AUTO TRIP PULS OFF TMR            

          %M0453                     M1 AUTO CLOSE PULS ON TMR            

          %M0454                     M1 AUTO CLOSE FAIL CTR               

          %M0455                     M1 AUTO CLOSE PULS OFF TMR           

          %M0462                     M2 AUTO TRIP PULS ON TMR             

          %M0463                     M2 AUTO TRIP FAIL CTR                

          %M0464                     M2 AUTO TRIP PULS OFF TMR            

          %M0465                     M2 AUTO CLOSE PULS ON TMR            

          %M0466                     M2 AUTO CLOSE FAIL CTR               

          %M0467                     M2 AUTO CLOSE PULS OFF TMR           

          %M0492                     BT AUTO TRIP PULS ON TMR             

          %M0493                     BT AUTO TRIP FAIL CTR                

          %M0494                     BT AUTO TRIP PULS OFF TMR            

          %M0495                     BT AUTO CLOSE PULS ON TMR            

          %M0496                     BT AUTO CLOSE FAIL CTR               

          %M0497                     BT AUTO CLOSE PULS OFF TMR           

          %M0513                     M1 AUTO TRIP FAIL                    

          %M0514                     M2 AUTO TRIP FAIL                    

          %M0519                     BT AUTO TRIP FAIL                    

          %M0531                     ENABLE M1 AUTO CLOSE                 

          %M0532                     ENABLE M2 AUTO CLOSE                 

          %M0537                     ENABLE BT AUTO CLOSE                 

          %M0540                     MANUAL CLOSED XFR ENABLED            

          %M0541                     AUTO CLOSED REXFR ENABLED            

          %M0542                     MANUAL CLOSXFR ENABLE TRIP           

          %M0543                     MANUAL CLOSXFR TRIP M1               

          %M0544                     MANUAL CLOSXFR TRIP BT               

          %M0545                     MANUAL CLOSXFR TRIP M2               

          %R0501                     UTIL 1 AVAIL TMR PRE                 

          %R0502                     UTIL 1 UNAVAIL TMR PRE               

          %R0503                     DEADBUS RESTART TMR PRE              

          %R0504                     UTIL 2 AVAIL TMR PRE                 

          %R0505                     UTIL 2 UNAVAIL TMR PRE               

          %R0506                     OPEN XFR - REXFR DELAY               
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                        I D E N T I F I E R    T A B L E

          IDENTIFIER     IDENTIFIER TYPE          IDENTIFIER DESCRIPTION

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

          MTMR2          PROGRAM NAME

|[       BLOCK DECLARATIONS       ]

|

|[     START OF PROGRAM LOGIC     ]

|

| << RUNG 4  STEP #0001 >>    Cross reference for %M0010

|                             -] [- 18,19,25

|

|                UPS

|        MANUAL  POWER                                                   AUTO

|AUTO SW SW      AVAIL                                                   MODE

|

|%I0003  %I0004  %I0006                                                  %M0010

+--] [-----]/[-----] [-----------------------------------------------------( )--

|

| << RUNG 5  STEP #0005 >>    Cross reference for %M0011

|                             -] [- 25,28,74,75,84,87,90,93,96,99,107,109,111,

|                                   117

|                             -]/[- 117

|

|                UPS

|MANUAL          POWER                                                   MANUAL

|SW      AUTO SW AVAIL                                                   MODE

|

|%I0004  %I0003  %I0006                                                  %M0011

+--] [-----]/[-----] [-----------------------------------------------------( )--

|

| << RUNG 6  STEP #0009 >>    Cross reference for %M0014

|                             -] [- 15,16,50,59,65,87

|                             -]/[- 46,50,70,81,86,104

|

|                M1      M1

|M1      M1      RACKED  RACKED                                          M1

|CLOSED  OPENED  IN      OUT                                             CLOSED

|

|%I0008  %I0007  %I0010  %I0009                                          %M0014

+--] [-----]/[-----] [-----]/[---------------------------------------------( )--

|
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| << RUNG 7  STEP #0014 >>    Cross reference for %M0015

|                             -] [- 17,57,84,106

|                             -]/[- 83,107

|

|                M1

|M1      M1      RACKED                                                  M1

|OPENED  CLOSED  IN                                                      OPENED

|

|%I0007  %I0008  %I0010                                                  %M0015

+--] [-----]/[-----] [--+--------------------------------------------------( )--

|                       |

|M1      M1             |

|RACKED  RACKED         |

|IN      OUT            |

|                       |

|%I0010  %I0009         |

+--]/[-----] [----------+

|

| << RUNG 8  STEP #0021 >>    Cross reference for %M0020

|                             -] [- 16,17,99

|                             -]/[- 81,98,106

|

|                BT      BT

|BT      BT      RACKED  RACKED                                          BT

|CLOSED  OPENED  IN      OUT                                             CLOSED

|

|%I0020  %I0019  %I0022  %I0021                                          %M0020

+--] [-----]/[-----] [-----]/[---------------------------------------------( )--

|

| << RUNG 9  STEP #0026 >>    Cross reference for %M0021

|                             -] [- 15,46,48,50,61,64,96,104,105

|                             -]/[- 44,95,109

|

|                BT

|BT      BT      RACKED                                                  BT

|OPENED  CLOSED  IN                                                      OPENED

|

|%I0019  %I0020  %I0022                                                  %M0021

+--] [-----]/[-----] [--+--------------------------------------------------( )--

|                       |

|BT      BT             |

|RACKED  RACKED         |

|IN      OUT            |

|                       |

|%I0022  %I0021         |

+--]/[-----] [----------+

|
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| << RUNG 10  STEP #0033 >>   Cross reference for %M0029

|                             -] [- 15,17,50,62,69,93

|                             -]/[- 48,50,66,81,92,105

|

|                M2      M2

|M2      M2      RACKED  RACKED                                          M2

|CLOSED  OPENED  IN      OUT                                             CLOSED

|

|%I0024  %I0023  %I0026  %I0025                                          %M0029

+--] [-----]/[-----] [-----]/[---------------------------------------------( )--

|

| << RUNG 11  STEP #0038 >>   Cross reference for %M0030

|                             -] [- 16,54,90,106

|                             -]/[- 89,111

|

|                M2

|M2      M2      RACKED                                                  M2

|OPENED  CLOSED  IN                                                      OPENED

|

|%I0023  %I0024  %I0026                                                  %M0030

+--] [-----]/[-----] [--+--------------------------------------------------( )--

|                       |

|M2      M2             |

|RACKED  RACKED         |

|IN      OUT            |

|                       |

|%I0026  %I0025         |

+--]/[-----] [----------+

|

| << RUNG 12  STEP #0045 >>   Cross reference for %M0037

|                             -] [- 35,70

|

|                M1 AUTO

|M1      M1      CLOSE   BT AUTO

|RACKED  RACKED  FAIL    TRIP                                            M1 BKR

|IN      OUT     CTR     FAIL                                            AVAIL

|

|%I0010  %I0009  %M0454  %M0519                                          %M0037

+--] [-----]/[-----]/[-----]/[---------------------------------------------( )--

|                 0087    0103

|

| << RUNG 13  STEP #0050 >>   Cross reference for %M0038

|                             -] [- 36,66

|

|                M2 AUTO

|M2      M2      CLOSE   BT AUTO

|RACKED  RACKED  FAIL    TRIP                                            M2 BKR

|IN      OUT     CTR     FAIL                                            AVAIL

|

|%I0026  %I0025  %M0466  %M0519                                          %M0038

+--] [-----]/[-----]/[-----]/[---------------------------------------------( )--

|                 0093    0103

|
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| << RUNG 14  STEP #0055 >>   Cross reference for %M0039

|                             -] [- 52,55

|

|                BT AUTO

|BT      BT      CLOSE

|RACKED  RACKED  FAIL                                                    BT BKR

|IN      OUT     CTR                                                     AVAIL

|

|%I0022  %I0021  %M0496                                                  %M0039

+--] [-----]/[-----]/[-----------------------------------------------------( )--

|                 0099

|

| << RUNG 15  STEP #0059 >>   Cross reference for %M0044

|                             -] [- 32

|

|                                                                        MTM

|M1      BT      M2                                                      NORMAL

|CLOSED  OPENED  CLOSED                                                  MODE

|

|%M0014  %M0021  %M0029                                                  %M0044

+--] [-----] [-----] [-----------------------------------------------------( )--

| 0006    0009    0010

|

| << RUNG 16  STEP #0063 >>   Cross reference for %M0045

|                             -] [- 33

|

|M1      BT      M2                                                      MTM "1"

|CLOSED  CLOSED  OPENED                                                  MODE

|

|%M0014  %M0020  %M0030                                                  %M0045

+--] [-----] [-----] [-----------------------------------------------------( )--

| 0006    0008    0011

|

| << RUNG 17  STEP #0067 >>   Cross reference for %M0046

|                             -] [- 34

|

|M2      BT      M1                                                      MTM "2"

|CLOSED  CLOSED  OPENED                                                  MODE

|

|%M0029  %M0020  %M0015                                                  %M0046

+--] [-----] [-----] [-----------------------------------------------------( )--

| 0010    0008    0007

|

| << RUNG 18  STEP #0071 >>   Cross reference for %M0049

|                             -] [- 20

|

|                                                                        AUTO

|AUTO    AUTO                                                            MODE

|MODE    MODE                                                            ONESHOT

|

|%M0010  %M0050                                                          %M0049

+--] [-----]/[-------------------------------------------------------------( )--

| 0004    0019

|
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| << RUNG 19  STEP #0074 >>   Cross reference for %M0050

|                             -] [- 30

|                             -]/[- 18

|

|AUTO                                                                    AUTO

|MODE                                                                    MODE

|

|%M0010                                                                  %M0050

+--] [---------------------------------------------------------------------( )--

| 0004

|

| << RUNG 20  STEP #0076 >>   Cross reference for %M0055

|                             -] [- 21,44,46,48,50

|                             -]/[- 81

|                             -(R)  43

|

|AUTO

|MODE                                                                    STARTUP

|ONESHOT                                                                 MODE

|

|%M0049                                                                  %M0055

+--] [--+------------------------------------------------------------------(S)--

| 0018  |

|       |

|ENABLE |

|DEADBUS|

|STARTUP|

|       |

|%M0402 |

+--] [--+

| 0082

|
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| << RUNG 21  STEP #0079 >>   Cross reference for %M0100

|                             -] [- 43,52,55,81

|                             -]/[- 81

|                             -(SM) 32

|                             -(RM) 33,34

|                             Cross reference for %M0101

|                             -] [- 43,59,65,76,81

|                             -]/[- 81

|                             -(SM) 33

|                             -(RM) 32,34

|                             Cross reference for %M0102

|                             -] [- 43,62,69,76,81

|                             -]/[- 81

|                             -(SM) 34

|                             -(RM) 32,33

|

|                                                                        MTM

|STARTUP                                                                 NORMAL

|MODE                                                                    MODE

|

|%M0055                                                                  %M0100

+--] [--+------------------------------------------------------------------(RM)-

| 0020  |

|       |

|       |                                                                MTM "1"

|       |                                                                MODE

|       |

|       |                                                                %M0101

|       +------------------------------------------------------------------(RM)-

|       |

|       |                                                                MTM "2"

|       |                                                                MODE

|       |

|       |                                                                %M0102

|       +------------------------------------------------------------------(RM)-

|

| << RUNG 22  STEP #0083 >>   Cross reference for %M0062

|                             -] [- 28,30

|

|                                                                        "1"

|M1      BT      M1      BT                                              BKRS

|RACKED  RACKED  RACKED  RACKED                                          RACKED

|IN      IN      OUT     OUT                                             IN

|

|%I0010  %I0022  %I0009  %I0021                                          %M0062

+--] [-----] [-----]/[-----]/[---------------------------------------------( )--

|
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| << RUNG 23  STEP #0088 >>   Cross reference for %M0063

|                             -] [- 28,30

|

|                                                                        "2"

|M2      BT      M2      BT                                              BKRS

|RACKED  RACKED  RACKED  RACKED                                          RACKED

|IN      IN      OUT     OUT                                             IN

|

|%I0026  %I0022  %I0025  %I0021                                          %M0063

+--] [-----] [-----]/[-----]/[---------------------------------------------( )--

|

| << RUNG 24  STEP #0093 >>   Cross reference for %M0067

|                             -] [- 25,26,67,68,71,72,77

|

|                                                                        MTM

|        M1              BT              M2                              BKRS

|M1      RACKED  BT      RACKED  M2      RACKED                          CLOSED+

|CLOSED  IN      CLOSED  IN      CLOSED  IN                              RCKD IN

|

|%I0008  %I0010  %I0020  %I0022  %I0024  %I0026                          %M0067

+--] [-----] [-----] [-----] [-----] [-----] [-----------------------------( )--

|

| << RUNG 25  STEP #0100 >>   Cross reference for %M0068

|                             -] [- 27

|

|MTM

|BKRS            MAN XFR MAN XFR MAN XFR                                 OPEN

|CLOSED+ MANUAL  CLOSED, CLOSED, CLOSED,                                 XFR

|RCKD IN MODE    TRIP M1 TRIP BT TRIP M2                                 ERROR

|

|%M0067  %M0011  %I0013  %I0014  %I0015                                  %M0068

+--] [--+--] [-----]/[-----]/[-----]/[--+----------------------------------( )--

| 0024  | 0005                          |

|       |                               |

|       |        AUTO                   |

|       |AUTO    REXFR,                 |

|       |MODE    OPEN                   |

|       |                               |

|       |%M0010  %I0031                 |

|       +--] [--+--] [--+---------------+

|         0004  |       |

|               |       |

|               |AUTO   |

|               |REXFR, |

|               |CLOSED |

|               |       |

|               |%I0032 |

|               +--]/[--+

|
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| << RUNG 26  STEP #0112 >>   Cross reference for %M0069

|                             -] [- 27

|

|MTM

|BKRS                                                                    CLOSED

|CLOSED+                                                                 XFR

|RCKD IN                                                                 ERROR

|

|%M0067  +-----+                                                         %M0069

+--] [---+ TMR +-----------------------------------------------------------( )--

| 0024   |0.10s|

|        |     |

| CONST -+PV   |

| +00040 |     |

|        +-----+

|

|        %R0001

|

| << RUNG 27  STEP #0115 >>   Cross reference for %M0064

|                             -] [- 29,107,109,111

|                             -]/[- 28,30

|

|OPEN                                                                    SERIOUS

|XFR                                                                     BKR

|ERROR                                                                   ERROR

|

|%M0068                                                                  %M0064

+--] [--+------------------------------------------------------------------( )--

| 0025  |

|       |

|CLOSED |

|XFR    |

|ERROR  |

|       |

|%M0069 |

+--] [--+

| 0026

|

| << RUNG 28  STEP #0118 >>   Cross reference for %M0065

|                             -]/[- 30

|                             -(SM) 29

|

|"1"     "2"

|BKRS    BKRS                                    CONTROL SERIOUS         FAULT:

|RACKED  RACKED                          MANUAL  POWER   BKR             DISABLE

|IN      IN      M1 B/A  BT B/A  M2 B/A  MODE    AVAIL   ERROR           AUTO

|

|%M0062  %M0063  %I0011  %I0027  %I0028  %M0011  %I0005  %M0064          %M0065

+--] [-----] [-----]/[-----]/[-----]/[-----] [-----] [-----]/[-------------(RM)-

| 0022    0023                            0005            0027

|
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| << RUNG 29  STEP #0127 >>   Cross reference for %M0065

|                             -]/[- 30

|                             -(RM) 28

|

|M1                                                                      FAULT:

|RACKED                                                                  DISABLE

|OUT                                                                     AUTO

|

|%I0009                                                                  %M0065

+--] [--+------------------------------------------------------------------(SM)-

|       |

|BT     |

|RACKED |

|OUT    |

|       |

|%I0021 |

+--] [--+

|       |

|M2     |

|RACKED |

|OUT    |

|       |

|%I0025 |

+--] [--+

|       |

|M1 B/A |

|       |

|%I0011 |

+--] [--+

|       |

|BT B/A |

|       |

|%I0027 |

+--] [--+

|       |

|M2 B/A |

|       |

|%I0028 |

+--] [--+

|       |

|SERIOUS|

|BKR    |

|ERROR  |

|       |

|%M0064 |

+--] [--+

| 0027

|
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| << RUNG 30  STEP #0135 >>   Cross reference for %M0066

|                             -] [- 31

|

|                                        "1"     "2"

|                        SERIOUS FAULT:  BKRS    BKRS                    AUTO

|                        BKR     DISABLE RACKED  RACKED  AUTO            MODE

|M1 B/A  BT B/A  M2 B/A  ERROR   AUTO    IN      IN      MODE            ENABLED

|

|%I0011  %I0027  %I0028  %M0064  %M0065  %M0062  %M0063  %M0050  +-----+ %M0066

+--]/[-----]/[-----]/[-----]/[-----]/[-----] [-----] [-----] [---+ TMR +---( )--

|                         0027    0028    0022    0023    0019   |0.10s|

|                                                                |     |

|                                                         CONST -+PV   |

|                                                         +00010 |     |

|                                                                +-----+

|

|                                                                %R0004

|

| << RUNG 31  STEP #0145 >>   Cross reference for %M0070

|                             -] [- 44,46,48,50,52,55,59,62,65,69,76,81,104,105,

|                                   106,107,109,111,118

|                             -]/[- 117

|

|                                                                        AUTO

|AUTO    CONTROL                                                         MODE

|MODE    POWER                                                           BKR OPS

|ENABLED AVAIL                                                           ENABLED

|

|%M0066  %I0005                                                          %M0070

+--] [-----] [-------------------------------------------------------------( )--

| 0030

|
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| << RUNG 32  STEP #0148 >>   Cross reference for %M0100

|                             -] [- 43,52,55,81

|                             -]/[- 81

|                             -(RM) 21,33,34

|                             Cross reference for %M0101

|                             -] [- 43,59,65,76,81

|                             -]/[- 81

|                             -(SM) 33

|                             -(RM) 21,34

|                             Cross reference for %M0102

|                             -] [- 43,62,69,76,81

|                             -]/[- 81

|                             -(SM) 34

|                             -(RM) 21,33

|

|MTM                                                                     MTM

|NORMAL                                                                  NORMAL

|MODE                                                                    MODE

|

|%M0044                                                                  %M0100

+--] [--+------------------------------------------------------------------(SM)-

| 0015  |

|       |

|       |                                                                MTM "1"

|       |                                                                MODE

|       |

|       |                                                                %M0101

|       +------------------------------------------------------------------(RM)-

|       |

|       |                                                                MTM "2"

|       |                                                                MODE

|       |

|       |                                                                %M0102

|       +------------------------------------------------------------------(RM)-

|
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| << RUNG 33  STEP #0152 >>   Cross reference for %M0101

|                             -] [- 43,59,65,76,81

|                             -]/[- 81

|                             -(RM) 21,32,34

|                             Cross reference for %M0100

|                             -] [- 43,52,55,81

|                             -]/[- 81

|                             -(SM) 32

|                             -(RM) 21,34

|                             Cross reference for %M0102

|                             -] [- 43,62,69,76,81

|                             -]/[- 81

|                             -(SM) 34

|                             -(RM) 21,32

|

|MTM "1"                                                                 MTM "1"

|MODE                                                                    MODE

|

|%M0045                                                                  %M0101

+--] [--+------------------------------------------------------------------(SM)-

| 0016  |

|       |

|       |                                                                MTM

|       |                                                                NORMAL

|       |                                                                MODE

|       |

|       |                                                                %M0100

|       +------------------------------------------------------------------(RM)-

|       |

|       |                                                                MTM "2"

|       |                                                                MODE

|       |

|       |                                                                %M0102

|       +------------------------------------------------------------------(RM)-

|

Program: MTMR2                   C:\LM90\MTMR2                    Block: _MAIN

GE FANUC SERIES 90-30/90-20/MICRO (v9.02)         Page    18

                              M-T-M AUTO THROWOVER

                                   08-26-2002

| << RUNG 34  STEP #0156 >>   Cross reference for %M0102

|                             -] [- 43,62,69,76,81

|                             -]/[- 81

|                             -(RM) 21,32,33

|                             Cross reference for %M0100

|                             -] [- 43,52,55,81

|                             -]/[- 81

|                             -(SM) 32

|                             -(RM) 21,33

|                             Cross reference for %M0101

|                             -] [- 43,59,65,76,81

|                             -]/[- 81

|                             -(SM) 33

|                             -(RM) 21,32

|

|MTM "2"                                                                 MTM "2"

|MODE                                                                    MODE

|

|%M0046                                                                  %M0102

+--] [--+------------------------------------------------------------------(SM)-

| 0017  |

|       |

|       |                                                                MTM

|       |                                                                NORMAL

|       |                                                                MODE

|       |

|       |                                                                %M0100

|       +------------------------------------------------------------------(RM)-

|       |

|       |                                                                MTM "1"

|       |                                                                MODE

|       |

|       |                                                                %M0101

|       +------------------------------------------------------------------(RM)-

|

| << RUNG 35  STEP #0160 >>   Cross reference for %M0109

|                             -] [- 37,38

|                             -]/[- 39

|

|                                                                        UTIL

|UTILITY UTILITY         TEST SW                                         "1"

|"1" 27  "1" 47  M1 BKR  TO SIDE                                         SOURCE

|OK      OK      AVAIL   2                                               AVAIL

|

|%I0001  %I0002  %M0037  %I0030                                          %M0109

+--] [-----] [-----] [-----]/[---------------------------------------------( )--

|                 0012

|
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| << RUNG 36  STEP #0165 >>   Cross reference for %M0112

|                             -] [- 40,41

|                             -]/[- 42

|

|                                                                        UTIL

|UTILITY UTILITY         TEST SW                                         "2"

|"2" 27  "2" 47  M2 BKR  TO SIDE                                         SOURCE

|OK      OK      AVAIL   1                                               AVAIL

|

|%I0017  %I0018  %M0038  %I0029                                          %M0112

+--] [-----] [-----] [-----]/[---------------------------------------------( )--

|                 0013

|

| << RUNG 37  STEP #0170 >>   Cross reference for %M0115

|                             -] [- 46,52,62,75,76

|                             -]/[- 50

|

|UTIL                                                                    UTIL 1

|"1"                                                                     SOURCE

|SOURCE                                                                  AVAIL

|AVAIL                                                                   ST

|

|%M0109  +-----+                                                         %M0115

+--] [---+ TMR +-----------------------------------------------------------( )--

| 0035   |0.10s|

|        |     |

| CONST -+PV   |

| +00020 |     |

|        +-----+

|

|        %R0007

|

| << RUNG 38  STEP #0173 >>   Cross reference for %M0116

|                             -] [- 62,69

|                             -]/[- 55

|

|UTIL                                                                    UTIL 1

|"1"                                                                     SOURCE

|SOURCE                                                                  AVAIL

|AVAIL                                                                   LT

|

|%M0109  +-----+                                                         %M0116

+--] [---+ TMR +-----------------------------------------------------------( )--

| 0035   |0.10s|

|        |     |

|UTIL 1  |     |

|AVAIL   |     |

|TMR PRE |     |

|        |     |

|%R0501 -+PV   |

|        |     |

|        +-----+

|

|        %R0010
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| << RUNG 39  STEP #0176 >>   Cross reference for %M0119

|                             -] [- 55,59

|

|UTIL                                                                    UTIL 1

|"1"                                                                     SOURCE

|SOURCE                                                                  UNAVAIL

|AVAIL                                                                   LT

|

|%M0109  +-----+                                                         %M0119

+--]/[---+ TMR +-----------------------------------------------------------( )--

| 0035   |0.10s|

|        |     |

|UTIL 1  |     |

|UNAVAIL |     |

|TMR PRE |     |

|        |     |

|%R0502 -+PV   |

|        |     |

|        +-----+

|

|        %R0013

|

| << RUNG 40  STEP #0179 >>   Cross reference for %M0215

|                             -] [- 48,55,59,75,76

|                             -]/[- 50

|

|UTIL                                                                    UTIL 2

|"2"                                                                     SOURCE

|SOURCE                                                                  AVAIL

|AVAIL                                                                   ST

|

|%M0112  +-----+                                                         %M0215

+--] [---+ TMR +-----------------------------------------------------------( )--

| 0036   |0.10s|

|        |     |

| CONST -+PV   |

| +00020 |     |

|        +-----+

|

|        %R0016

|
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| << RUNG 41  STEP #0182 >>   Cross reference for %M0216

|                             -] [- 59,65

|                             -]/[- 52

|

|UTIL                                                                    UTIL 2

|"2"                                                                     SOURCE

|SOURCE                                                                  AVAIL

|AVAIL                                                                   LT

|

|%M0112  +-----+                                                         %M0216

+--] [---+ TMR +-----------------------------------------------------------( )--

| 0036   |0.10s|

|        |     |

|UTIL 2  |     |

|AVAIL   |     |

|TMR PRE |     |

|        |     |

|%R0504 -+PV   |

|        |     |

|        +-----+

|

|        %R0019

|

| << RUNG 42  STEP #0185 >>   Cross reference for %M0219

|                             -] [- 52,62

|

|UTIL                                                                    UTIL 2

|"2"                                                                     SOURCE

|SOURCE                                                                  UNAVAIL

|AVAIL                                                                   LT

|

|%M0112  +-----+                                                         %M0219

+--]/[---+ TMR +-----------------------------------------------------------( )--

| 0036   |0.10s|

|        |     |

|UTIL 2  |     |

|UNAVAIL |     |

|TMR PRE |     |

|        |     |

|%R0505 -+PV   |

|        |     |

|        +-----+

|

|        %R0022

|
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| << RUNG 43  STEP #0188 >>   Cross reference for %M0055

|                             -] [- 21,44,46,48,50

|                             -]/[- 81

|                             -(S)  20

|

|MTM

|NORMAL                                                                  STARTUP

|MODE                                                                    MODE

|

|%M0100                                                                  %M0055

+--] [--+------------------------------------------------------------------(R)--

| 0034  |

|       |

|MTM "1"|

|MODE   |

|       |

|%M0101 |

+--] [--+

| 0034  |

|       |

|MTM "2"|

|MODE   |

|       |

|%M0102 |

+--] [--+

| 0033

|

| << RUNG 44  STEP #0192 >>   Cross reference for %M0125

|                             -] [- 45

|                             -]/[- 46,48,50

|

|AUTO

|MODE    BT      BT      BT AUTO                                         STARTUP

|BKR OPS RACKED  RACKED  TRIP    BT      STARTUP                         ENABLE

|ENABLED IN      OUT     FAIL    OPENED  MODE                            BT TRIP

|

|%M0070  %I0022  %I0021  %M0519  %M0021  %M0055                          %M0125

+--] [-----] [-----]/[-----]/[-----]/[-----] [-----------------------------( )--

| 0031                    0103    0009    0043

|
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| << RUNG 45  STEP #0199 >>   Cross reference for %M0127

|                             -] [- 109

|

|STARTUP

|ENABLE                                                                  STARTUP

|BT TRIP                                                                 BT TRIP

|

|%M0125  +-----+                                                         %M0127

+--] [---+ TMR +-----------------------------------------------------------( )--

| 0044   |0.10s|

|        |     |

| CONST -+PV   |

| +00010 |     |

|        +-----+

|

|        %R0025

|

| << RUNG 46  STEP #0202 >>   Cross reference for %M0134

|                             -] [- 47

|                             -]/[- 50

|

|UTIL 1          AUTO                                                    STARTUP

|SOURCE          MODE                    STARTUP                         ENABLE

|AVAIL   STARTUP BKR OPS M1      BT      ENABLE                          M1

|ST      MODE    ENABLED CLOSED  OPENED  BT TRIP                         CLOSE

|

|%M0115  %M0055  %M0070  %M0014  %M0021  %M0125                          %M0134

+--] [-----] [-----] [-----]/[-----] [-----]/[-----------------------------( )--

| 0037    0043    0031    0006    0009    0044

|

| << RUNG 47  STEP #0209 >>   Cross reference for %M0135

|                             -] [- 104

|

|STARTUP

|ENABLE                                                                  STARTUP

|M1                                                                      M1

|CLOSE                                                                   CLOSE

|

|%M0134  +-----+                                                         %M0135

+--] [---+ TMR +-----------------------------------------------------------( )--

| 0046   |0.10s|

|        |     |

| CONST -+PV   |

| +00020 |     |

|        +-----+

|

|        %R0028

|
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| << RUNG 48  STEP #0212 >>   Cross reference for %M0234

|                             -] [- 49

|                             -]/[- 50

|

|UTIL 2          AUTO                                                    STARTUP

|SOURCE          MODE                    STARTUP                         ENABLE

|AVAIL   STARTUP BKR OPS M2      BT      ENABLE                          M2

|ST      MODE    ENABLED CLOSED  OPENED  BT TRIP                         CLOSE

|

|%M0215  %M0055  %M0070  %M0029  %M0021  %M0125                          %M0234

+--] [-----] [-----] [-----]/[-----] [-----]/[-----------------------------( )--

| 0040    0043    0031    0010    0009    0044

|

| << RUNG 49  STEP #0219 >>   Cross reference for %M0235

|                             -] [- 105

|

|STARTUP

|ENABLE                                                                  STARTUP

|M2                                                                      M2

|CLOSE                                                                   CLOSE

|

|%M0234  +-----+                                                         %M0235

+--] [---+ TMR +-----------------------------------------------------------( )--

| 0048   |0.10s|

|        |     |

| CONST -+PV   |

| +00020 |     |

|        +-----+

|

|        %R0031

|

| << RUNG 50  STEP #0222 >>   Cross reference for %M0128

|                             -] [- 51

|

|UTIL 1                                          STARTUP STARTUP AUTO    STARTUP

|SOURCE                                  STARTUP ENABLE  ENABLE  MODE    ENABLE

|AVAIL   M1      M2      STARTUP BT      ENABLE  M1      M2      BKR OPS BT

|ST      CLOSED  CLOSED  MODE    OPENED  BT TRIP CLOSE   CLOSE   ENABLED CLOSE

|

|%M0115  %M0014  %M0029  %M0055  %M0021  %M0125  %M0134  %M0234  %M0070  %M0128

+--]/[-----]/[-----] [--+--] [-----] [-----]/[-----]/[-----]/[-----] [-----( )--

| 0037    0006    0010  | 0043    0009    0044    0046    0048    0031

|UTIL 2                 |

|SOURCE                 |

|AVAIL   M2      M1     |

|ST      CLOSED  CLOSED |

|                       |

|%M0215  %M0029  %M0014 |

+--]/[-----]/[-----] [--+

| 0040    0010    0006

|
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| << RUNG 51  STEP #0236 >>   Cross reference for %M0129

|                             -] [- 106

|

|STARTUP

|ENABLE                                                                  STARTUP

|BT                                                                      BT

|CLOSE                                                                   CLOSE

|

|%M0128  +-----+                                                         %M0129

+--] [---+ TMR +-----------------------------------------------------------( )--

| 0050   |0.10s|

|        |     |

| CONST -+PV   |

| +00020 |     |

|        +-----+

|

|        %R0034

|

| << RUNG 52  STEP #0239 >>   Cross reference for %M0354

|                             -] [- 52,53

|                             -]/[- 55

|

|        UTIL 2                  AUTO    OPEN            UTIL 1          OPEN

|MTM     SOURCE                  MODE    XFR     M2 AUTO SOURCE          XFR

|NORMAL  UNAVAIL         BT BKR  BKR OPS "2" MTM TRIP    AVAIL           "1" MTM

|MODE    LT              AVAIL   ENABLED ENABLED FAIL    ST              ENABLED

|

|%M0100  %M0219          %M0039  %M0070  %M0374  %M0514  %M0115  +-----+ %M0354

+--] [--+--] [----------+--] [-----] [-----]/[-----]/[-----] [---+ TMR +---( )--

| 0034  | 0042          | 0014    0031    0055    0102    0037   |0.10s|

|       |OPEN    UTIL 2 |                                        |     |

|       |XFR     SOURCE |                                        |     |

|       |"1" MTM AVAIL  |                                        |     |

|       |ENABLED LT     |                                        |     |

|       |               |                                        |     |

|       |%M0354  %M0216 |                                        |     |

|       +--] [-----]/[--+                                 CONST -+PV   |

|         0052    0041                                    +00010 |     |

|                                                                +-----+

|

|                                                                %R0037

|

| << RUNG 53  STEP #0252 >>   Cross reference for %M0355

|                             -] [- 54,111

|

|OPEN                                                                    OPEN

|XFR                                                                     XFR

|"1" MTM                                                                 "1" MTM

|ENABLED                                                                 TRIP M2

|

|%M0354                                                                  %M0355

+--] [---------------------------------------------------------------------( )--

| 0052

|
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| << RUNG 54  STEP #0254 >>   Cross reference for %M0357

|                             -] [- 106

|

|OPEN                                                                    OPEN

|XFR                                                                     XFR

|"1" MTM M2                                                              "1" MTM

|TRIP M2 OPENED                                                          CLOS BT

|

|%M0355  %M0030  +-----+                                                 %M0357

+--] [-----] [---+ TMR +---------------------------------------------------( )--

| 0053    0011   |0.10s|

|                |     |

|        OPEN    |     |

|        XFR -   |     |

|        REXFR   |     |

|        DELAY   |     |

|                |     |

|        %R0506 -+PV   |

|                |     |

|                +-----+

|

|                %R0040

|

| << RUNG 55  STEP #0258 >>   Cross reference for %M0374

|                             -] [- 55,56

|                             -]/[- 52

|

|        UTIL 1                  AUTO    OPEN            UTIL 2          OPEN

|MTM     SOURCE                  MODE    XFR     M1 AUTO SOURCE          XFR

|NORMAL  UNAVAIL         BT BKR  BKR OPS "1" MTM TRIP    AVAIL           "2" MTM

|MODE    LT              AVAIL   ENABLED ENABLED FAIL    ST              ENABLED

|

|%M0100  %M0119          %M0039  %M0070  %M0354  %M0513  %M0215  +-----+ %M0374

+--] [--+--] [----------+--] [-----] [-----]/[-----]/[-----] [---+ TMR +---( )--

| 0034  | 0039          | 0014    0031    0052    0101    0040   |0.10s|

|       |OPEN    UTIL 1 |                                        |     |

|       |XFR     SOURCE |                                        |     |

|       |"2" MTM AVAIL  |                                        |     |

|       |ENABLED LT     |                                        |     |

|       |               |                                        |     |

|       |%M0374  %M0116 |                                        |     |

|       +--] [-----]/[--+                                 CONST -+PV   |

|         0055    0038                                    +00010 |     |

|                                                                +-----+

|

|                                                                %R0043

|
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| << RUNG 56  STEP #0271 >>   Cross reference for %M0375

|                             -] [- 57,107

|

|OPEN                                                                    OPEN

|XFR                                                                     XFR

|"2" MTM                                                                 "2" MTM

|ENABLED                                                                 TRIP M1

|

|%M0374                                                                  %M0375

+--] [---------------------------------------------------------------------( )--

| 0055

|

| << RUNG 57  STEP #0273 >>   Cross reference for %M0377

|                             -] [- 106

|

|OPEN                                                                    OPEN

|XFR                                                                     XFR

|"2" MTM M1                                                              "2" MTM

|TRIP M1 OPENED                                                          CLOS BT

|

|%M0375  %M0015  +-----+                                                 %M0377

+--] [-----] [---+ TMR +---------------------------------------------------( )--

| 0056    0007   |0.10s|

|                |     |

|        OPEN    |     |

|        XFR -   |     |

|        REXFR   |     |

|        DELAY   |     |

|                |     |

|        %R0506 -+PV   |

|                |     |

|                +-----+

|

|                %R0046

|

| << RUNG 58  STEP #0277 >>   Cross reference for %M0378

|                             -]/[- 59,62,65,69

|

|AUTO    AUTO

|REXFR,  REXFR,                                                          MANUAL

|OPEN    CLOSED                                                          REXFR

|

|%I0031  %I0032                                                          %M0378

+--]/[-----]/[-------------------------------------------------------------( )--

|
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| << RUNG 59  STEP #0280 >>   Cross reference for %M0379

|                             -] [- 60

|

|        UTIL 2                  AUTO                                    OPEN

|        SOURCE  AUTO            MODE                                    REXFR

|MTM "1" AVAIL   REXFR,  M1      BKR OPS MANUAL                          "1" MTM

|MODE    LT      OPEN    CLOSED  ENABLED REXFR                           ENABLED

|

|%M0101  %M0216  %I0031  %M0014  %M0070  %M0378                          %M0379

+--] [--+--] [-----] [--+--] [-----] [-----]/[-----------------------------( )--

| 0034  | 0041          | 0006    0031    0058

|       |UTIL 1  UTIL 2 |

|       |SOURCE  SOURCE |

|       |UNAVAIL AVAIL  |

|       |LT      ST     |

|       |               |

|       |%M0119  %M0215 |

|       +--] [-----] [--+

|         0039    0040

|

| << RUNG 60  STEP #0291 >>   Cross reference for %M0382

|                             -] [- 61,109

|

|OPEN                                                                    OPEN

|REXFR                                                                   REXFR

|"1" MTM                                                                 "1" MTM

|ENABLED                                                                 TRIP BT

|

|%M0379                                                                  %M0382

+--] [---------------------------------------------------------------------( )--

| 0059

|

| << RUNG 61  STEP #0293 >>   Cross reference for %M0383

|                             -] [- 105

|

|OPEN                                                                    OPEN

|REXFR                                                                   REXFR

|"1" MTM BT                                                              "1" MTM

|TRIP BT OPENED                                                          CLOS M2

|

|%M0382  %M0021  +-----+                                                 %M0383

+--] [-----] [---+ TMR +---------------------------------------------------( )--

| 0060    0009   |0.10s|

|                |     |

|        OPEN    |     |

|        XFR -   |     |

|        REXFR   |     |

|        DELAY   |     |

|                |     |

|        %R0506 -+PV   |

|                |     |

|                +-----+

|

|                %R0049
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| << RUNG 62  STEP #0297 >>   Cross reference for %M0384

|                             -] [- 63

|

|        UTIL 1                  AUTO                                    OPEN

|        SOURCE  AUTO            MODE                                    REXFR

|MTM "2" AVAIL   REXFR,  M2      BKR OPS MANUAL                          "2" MTM

|MODE    LT      OPEN    CLOSED  ENABLED REXFR                           ENABLED

|

|%M0102  %M0116  %I0031  %M0029  %M0070  %M0378                          %M0384

+--] [--+--] [-----] [--+--] [-----] [-----]/[-----------------------------( )--

| 0033  | 0038          | 0010    0031    0058

|       |UTIL 2  UTIL 1 |

|       |SOURCE  SOURCE |

|       |UNAVAIL AVAIL  |

|       |LT      ST     |

|       |               |

|       |%M0219  %M0115 |

|       +--] [-----] [--+

|         0042    0037

|

| << RUNG 63  STEP #0308 >>   Cross reference for %M0387

|                             -] [- 64,109

|

|OPEN                                                                    OPEN

|REXFR                                                                   REXFR

|"2" MTM                                                                 "2" MTM

|ENABLED                                                                 TRIP BT

|

|%M0384                                                                  %M0387

+--] [---------------------------------------------------------------------( )--

| 0062

|

| << RUNG 64  STEP #0310 >>   Cross reference for %M0388

|                             -] [- 104

|

|OPEN                                                                    OPEN

|REXFR                                                                   REXFR

|"2" MTM BT                                                              "2" MTM

|TRIP BT OPENED                                                          CLOS M1

|

|%M0387  %M0021  +-----+                                                 %M0388

+--] [-----] [---+ TMR +---------------------------------------------------( )--

| 0063    0009   |0.10s|

|                |     |

|        OPEN    |     |

|        XFR -   |     |

|        REXFR   |     |

|        DELAY   |     |

|                |     |

|        %R0506 -+PV   |

|                |     |

|                +-----+

|

|                %R0052
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| << RUNG 65  STEP #0314 >>   Cross reference for %M0389

|                             -] [- 66,67,68

|

|        UTIL 2                  AUTO                                    CLOS

|        SOURCE  AUTO            MODE                                    REXFR

|MTM "1" AVAIL   REXFR,  M1      BKR OPS MANUAL                          "1" MTM

|MODE    LT      CLOSED  CLOSED  ENABLED REXFR                           ENABLED

|

|%M0101  %M0216  %I0032  %M0014  %M0070  %M0378                          %M0389

+--] [-----] [-----] [-----] [-----] [-----]/[-----------------------------( )--

| 0034    0041            0006    0031    0058

|

| << RUNG 66  STEP #0321 >>   Cross reference for %M0390

|                             -] [- 105

|

|CLOS                    CLOS                                            CLOS

|REXFR                   REXFR                                           REXFR

|"1" MTM         M2 BKR  BT FAIL M2                                      "1" MTM

|ENABLED IN SYNC AVAIL   TO TRIP CLOSED                                  CLOS M2

|

|%M0389  %I0012  %M0038  %M0397  %M0029                                  %M0390

+--] [-----] [-----] [-----]/[-----]/[-------------------------------------( )--

| 0065            0013    0074    0010

|

| << RUNG 67  STEP #0327 >>   Cross reference for %M0391

|                             -] [- 109

|

|CLOS    MTM                                                             CLOS

|REXFR   BKRS                                                            REXFR

|"1" MTM CLOSED+                                                         "1" MTM

|ENABLED RCKD IN                                                         TRIP BT

|

|%M0389  %M0067  +-----+                                                 %M0391

+--] [-----] [---+ TMR +---------------------------------------------------( )--

| 0065    0024   |0.10s|

|                |     |

|         CONST -+PV   |

|         +00005 |     |

|                +-----+

|

|                %R0055

|
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| << RUNG 68  STEP #0331 >>   Cross reference for %M0392

|                             -] [- 73,111

|

|CLOS    MTM                                                             CLOS

|REXFR   BKRS                                                            RESFR

|"1" MTM CLOSED+                                                         "1" MTM

|ENABLED RCKD IN                                                         TRIP M2

|

|%M0389  %M0067  +-----+                                                 %M0392

+--] [-----] [---+ TMR +---------------------------------------------------( )--

| 0065    0024   |0.10s|

|                |     |

|         CONST -+PV   |

|         +00020 |     |

|                +-----+

|

|                %R0058

|

| << RUNG 69  STEP #0335 >>   Cross reference for %M0393

|                             -] [- 70,71,72

|

|        UTIL 1                  AUTO                                    CLOS

|        SOURCE  AUTO            MODE                                    REXFR

|MTM "2" AVAIL   REXFR,  M2      BKR OPS MANUAL                          "2" MTM

|MODE    LT      CLOSED  CLOSED  ENABLED REXFR                           ENABLED

|

|%M0102  %M0116  %I0032  %M0029  %M0070  %M0378                          %M0393

+--] [-----] [-----] [-----] [-----] [-----]/[-----------------------------( )--

| 0033    0038            0010    0031    0058

|

| << RUNG 70  STEP #0342 >>   Cross reference for %M0394

|                             -] [- 104

|

|CLOS                    CLOS                                            CLOS

|REXFR                   REXFR                                           REXFR

|"2" MTM         M1 BKR  BT FAIL M1                                      "2" MTM

|ENABLED IN SYNC AVAIL   TO TRIP CLOSED                                  CLOS M1

|

|%M0393  %I0012  %M0037  %M0397  %M0014                                  %M0394

+--] [-----] [-----] [-----]/[-----]/[-------------------------------------( )--

| 0069            0012    0074    0006

|
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| << RUNG 71  STEP #0348 >>   Cross reference for %M0395

|                             -] [- 109

|

|CLOS    MTM                                                             CLOS

|REXFR   BKRS                                                            REXFR

|"2" MTM CLOSED+                                                         "2" MTM

|ENABLED RCKD IN                                                         TRIP BT

|

|%M0393  %M0067  +-----+                                                 %M0395

+--] [-----] [---+ TMR +---------------------------------------------------( )--

| 0069    0024   |0.10s|

|                |     |

|         CONST -+PV   |

|         +00005 |     |

|                +-----+

|

|                %R0061

|

| << RUNG 72  STEP #0352 >>   Cross reference for %M0396

|                             -] [- 73,107

|

|CLOS    MTM                                                             CLOS

|REXFR   BKRS                                                            REXFR

|"2" MTM CLOSED+                                                         "2" MTM

|ENABLED RCKD IN                                                         TRIP M1

|

|%M0393  %M0067  +-----+                                                 %M0396

+--] [-----] [---+ TMR +---------------------------------------------------( )--

| 0069    0024   |0.10s|

|                |     |

|         CONST -+PV   |

|         +00020 |     |

|                +-----+

|

|                %R0064

|
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| << RUNG 73  STEP #0356 >>   Cross reference for %M0397

|                             -] [- 114

|                             -]/[- 66,70

|                             -(R)  74

|

|CLOS                                                                    CLOS

|RESFR                                                                   REXFR

|"1" MTM                                                                 BT FAIL

|TRIP M2                                                                 TO TRIP

|

|%M0392                                                                  %M0397

+--] [--+------------------------------------------------------------------(S)--

| 0068  |

|CLOS   |

|REXFR  |

|"2" MTM|

|TRIP M1|

|       |

|%M0396 |

+--] [--+

| 0072

|

| << RUNG 74  STEP #0359 >>   Cross reference for %M0397

|                             -] [- 114

|                             -]/[- 66,70

|                             -(S)  73

|

|                                                                        CLOS

|                                                                        REXFR

|MANUAL                                                                  BT FAIL

|MODE                                                                    TO TRIP

|

|%M0011                                                                  %M0397

+--] [---------------------------------------------------------------------(R)--

| 0005

|
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| << RUNG 75  STEP #0361 >>   Cross reference for %M0540

|                             -] [- 77,116

|

|                UTIL 1  UTIL 2                                          MANUAL

|        MAN XFR SOURCE  SOURCE                                          CLOSED

|MANUAL  CLOSED, AVAIL   AVAIL                                           XFR

|MODE    TRIP M1 ST      ST                                              ENABLED

|

|%M0011  %I0013  %M0115  %M0215                                          %M0540

+--] [--+--] [--+--] [-----] [---------------------------------------------( )--

| 0005  |       | 0037    0040

|       |       |

|       |MAN XFR|

|       |CLOSED,|

|       |TRIP BT|

|       |       |

|       |%I0014 |

|       +--] [--+

|       |       |

|       |MAN XFR|

|       |CLOSED,|

|       |TRIP M2|

|       |       |

|       |%I0015 |

|       +--] [--+

|

| << RUNG 76  STEP #0369 >>   Cross reference for %M0541

|                             -] [- 116

|

|AUTO                            UTIL 1  UTIL 2                          AUTO

|MODE            AUTO    AUTO    SOURCE  SOURCE                          CLOSED

|BKR OPS MTM "1" REXFR,  REXFR,  AVAIL   AVAIL                           REXFR

|ENABLED MODE    CLOSED  OPEN    ST      ST                              ENABLED

|

|%M0070  %M0101  %I0032  %I0031  %M0115  %M0215                          %M0541

+--] [--+--] [--+--] [-----]/[-----] [-----] [-----------------------------( )--

| 0031  | 0034  |                 0037    0040

|       |       |

|       |MTM "2"|

|       |MODE   |

|       |       |

|       |%M0102 |

|       +--] [--+

|         0033

|
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| << RUNG 77  STEP #0378 >>   Cross reference for %M0542

|                             -] [- 78,79,80

|

|MANUAL  MTM                                                             MANUAL

|CLOSED  BKRS                                                            CLOSXFR

|XFR     CLOSED+                                                         ENABLE

|ENABLED RCKD IN                                                         TRIP

|

|%M0540  %M0067  +-----+                                                 %M0542

+--] [-----] [---+ TMR +---------------------------------------------------( )--

| 0075    0024   |0.10s|

|                |     |

|         CONST -+PV   |

|         +00005 |     |

|                +-----+

|

|                %R0067

|

| << RUNG 78  STEP #0382 >>   Cross reference for %M0543

|                             -] [- 107

|

|MANUAL

|CLOSXFR MAN XFR                                                         MANUAL

|ENABLE  CLOSED,                                                         CLOSXFR

|TRIP    TRIP M1                                                         TRIP M1

|

|%M0542  %I0013                                                          %M0543

+--] [-----] [-------------------------------------------------------------( )--

| 0077

|

| << RUNG 79  STEP #0385 >>   Cross reference for %M0544

|                             -] [- 109

|

|MANUAL

|CLOSXFR MAN XFR                                                         MANUAL

|ENABLE  CLOSED,                                                         CLOSXFR

|TRIP    TRIP BT                                                         TRIP BT

|

|%M0542  %I0014                                                          %M0544

+--] [-----] [-------------------------------------------------------------( )--

| 0077

|

| << RUNG 80  STEP #0388 >>   Cross reference for %M0545

|                             -] [- 111

|

|MANUAL

|CLOSXFR MAN XFR                                                         MANUAL

|ENABLE  CLOSED,                                                         CLOSXFR

|TRIP    TRIP M2                                                         TRIP M2

|

|%M0542  %I0015                                                          %M0545

+--] [-----] [-------------------------------------------------------------( )--

| 0077

|
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| << RUNG 81  STEP #0391 >>   Cross reference for %M0400

|                             -] [- 82

|

|                        AUTO

|MTM                     MODE                                            ENABLE

|NORMAL  M1              BKR OPS STARTUP                                 DEADBUS

|MODE    CLOSED          ENABLED MODE                                    RESTART

|

|%M0100  %M0014          %M0070  %M0055                                  %M0400

+--] [--+--]/[--+-------+--] [-----]/[-------------------------------------( )--

| 0034  | 0006  |       | 0031    0043

|       |       |       |

|       |M2     |       |

|       |CLOSED |       |

|       |       |       |

|       |%M0029 |       |

|       +--]/[--+       |

|         0010  |       |

|               |       |

|MTM "1" M1     |       |

|MODE    CLOSED |       |

|               |       |

|%M0101  %M0014 |       |

+--] [--+--]/[--+       |

| 0034  | 0006  |       |

|       |       |       |

|       |BT     |       |

|       |CLOSED |       |

|       |       |       |

|       |%M0020 |       |

|       +--]/[--+       |

|         0008  |       |

|               |       |

|MTM "2" M2     |       |

|MODE    CLOSED |       |

|               |       |

|%M0102  %M0029 |       |

+--] [--+--]/[--+       |

| 0033  | 0010  |       |

|       |       |       |

|       |BT     |       |

|       |CLOSED |       |

|       |       |       |

|       |%M0020 |       |

|       +--]/[--+       |

|         0008          |

|                       |

|MTM                    |

|NORMAL  MTM "1" MTM "2"|

|MODE    MODE    MODE   |

|                       |

|%M0100  %M0101  %M0102 |

+--]/[-----]/[-----]/[--+

| 0034    0034    0033
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| << RUNG 82  STEP #0412 >>   Cross reference for %M0402

|                             -] [- 20

|

|ENABLE                                                                  ENABLE

|DEADBUS                                                                 DEADBUS

|RESTART                                                                 STARTUP

|

|%M0400  +-----+                                                         %M0402

+--] [---+ TMR +-----------------------------------------------------------( )--

| 0081   |0.10s|

|        |     |

|DEADBUS |     |

|RESTART |     |

|TMR PRE |     |

|        |     |

|%R0503 -+PV   |

|        |     |

|        +-----+

|

|        %R0070

|

| << RUNG 83  STEP #0415 >>   Cross reference for %M0450

|                             -] [- 84,85

|                             -]/[- 107

|                             -(R)  85

|

|                M1 AUTO M1 AUTO                                         M1 AUTO

|                TRIP    TRIP                                            TRIP

|M1 AUTO M1      PULS    FAIL                                            PULS ON

|TRIP    OPENED  OFF TMR CTR                                             TMR

|

|%Q0001  %M0015  %M0452  %M0451  +-----+                                 %M0450

+--] [-----]/[-----]/[-----]/[---+ TMR +-----------------------------------(S)--

| 0107    0007    0085    0084   |0.10s|

|                                |     |

|                         CONST -+PV   |

|                         +00020 |     |

|                                +-----+

|

|                                %R0300

|
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| << RUNG 84  STEP #0421 >>   Cross reference for %M0451

|                             -] [- 101

|                             -]/[- 83

|

|M1 AUTO                                                                 M1 AUTO

|TRIP                                                                    TRIP

|PULS ON                                                                 FAIL

|TMR                                                                     CTR

|

|%M0450          +-----+                                                 %M0451

+--] [----------->UPCTR+---------------------------------------------------( )--

| 0083           |     |

|                |     |

|MANUAL          |     |

|MODE            |     |

|                |     |

|%M0011          |     |

+--] [--+--------+R    |

| 0005  |        |     |

|       |        |     |

|M1     |        |     |

|OPENED |        |     |

|       |        |     |

|%M0015 |        |     |

+--] [--+ CONST -+PV   |

| 0007    +00003 |     |

|                +-----+

|

|                %R0303

|
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| << RUNG 85  STEP #0426 >>   Cross reference for %M0452

|                             -]/[- 83

|                             Cross reference for %M0450

|                             -] [- 84,85

|                             -]/[- 107

|                             -(S)  83

|

|M1 AUTO                                                                 M1 AUTO

|TRIP                                                                    TRIP

|PULS ON M1 AUTO                                                         PULS

|TMR     TRIP                                                            OFF TMR

|

|%M0450  %Q0001  +-----+                                                 %M0452

+--] [-----]/[---+ TMR ++--------------------------------------------------( )--

| 0083    0107   |0.10s||

|                |     ||                                                M1 AUTO

|                |     ||                                                TRIP

|                |     ||                                                PULS ON

|                |     ||                                                TMR

|                |     ||

|                |     ||                                                %M0450

|         CONST -+PV   |+--------------------------------------------------(R)--

|         +00050 |     |

|                +-----+

|

|                %R0306

|

| << RUNG 86  STEP #0431 >>   Cross reference for %M0453

|                             -] [- 87,88

|                             -]/[- 108

|                             -(R)  88

|

|                M1 AUTO M1 AUTO                                         M1 AUTO

|                CLOSE   CLOSE                                           CLOSE

|M1 AUTO M1      FAIL    PULS                                            PULS ON

|CLOSE   CLOSED  CTR     OFF TMR                                         TMR

|

|%Q0002  %M0014  %M0454  %M0455  +-----+                                 %M0453

+--] [-----]/[-----]/[-----]/[---+ TMR +-----------------------------------(S)--

| 0108    0006    0087    0088   |0.10s|

|                                |     |

|                         CONST -+PV   |

|                         +00020 |     |

|                                +-----+

|

|                                %R0309

|
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| << RUNG 87  STEP #0437 >>   Cross reference for %M0454

|                             -] [- 113

|                             -]/[- 12,86,108

|

|M1 AUTO                                                                 M1 AUTO

|CLOSE                                                                   CLOSE

|PULS ON                                                                 FAIL

|TMR                                                                     CTR

|

|%M0453          +-----+                                                 %M0454

+--] [----------->UPCTR+---------------------------------------------------( )--

| 0086           |     |

|                |     |

|MANUAL          |     |

|MODE            |     |

|                |     |

|%M0011          |     |

+--] [--+--------+R    |

| 0005  |        |     |

|       |        |     |

|M1     |        |     |

|CLOSED |        |     |

|       |        |     |

|%M0014 |        |     |

+--] [--+ CONST -+PV   |

| 0006  | +00003 |     |

|       |        +-----+

|M1     |

|RACKED |

|OUT    |

|       |

|%I0009 |

+--] [--+        %R0312

|
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| << RUNG 88  STEP #0443 >>   Cross reference for %M0455

|                             -]/[- 86

|                             Cross reference for %M0453

|                             -] [- 87,88

|                             -]/[- 108

|                             -(S)  86

|

|M1 AUTO                                                                 M1 AUTO

|CLOSE                                                                   CLOSE

|PULS ON M1 AUTO                                                         PULS

|TMR     CLOSE                                                           OFF TMR

|

|%M0453  %Q0002  +-----+                                                 %M0455

+--] [-----]/[---+ TMR ++--------------------------------------------------( )--

| 0086    0108   |0.10s||

|                |     ||                                                M1 AUTO

|                |     ||                                                CLOSE

|                |     ||                                                PULS ON

|                |     ||                                                TMR

|                |     ||

|                |     ||                                                %M0453

|         CONST -+PV   |+--------------------------------------------------(R)--

|         +00050 |     |

|                +-----+

|

|                %R0315

|

| << RUNG 89  STEP #0448 >>   Cross reference for %M0462

|                             -] [- 90,91

|                             -]/[- 111

|                             -(R)  91

|

|                M2 AUTO M2 AUTO                                         M2 AUTO

|                TRIP    TRIP                                            TRIP

|M2 AUTO M2      FAIL    PULS                                            PULS ON

|TRIP    OPENED  CTR     OFF TMR                                         TMR

|

|%Q0005  %M0030  %M0463  %M0464  +-----+                                 %M0462

+--] [-----]/[-----]/[-----]/[---+ TMR +-----------------------------------(S)--

| 0111    0011    0090    0091   |0.10s|

|                                |     |

|                         CONST -+PV   |

|                         +00020 |     |

|                                +-----+

|

|                                %R0318

|
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| << RUNG 90  STEP #0454 >>   Cross reference for %M0463

|                             -] [- 102

|                             -]/[- 89

|

|M2 AUTO                                                                 M2 AUTO

|TRIP                                                                    TRIP

|PULS ON                                                                 FAIL

|TMR                                                                     CTR

|

|%M0462          +-----+                                                 %M0463

+--] [----------->UPCTR+---------------------------------------------------( )--

| 0089           |     |

|                |     |

|MANUAL          |     |

|MODE            |     |

|                |     |

|%M0011          |     |

+--] [--+--------+R    |

| 0005  |        |     |

|       |        |     |

|M2     |        |     |

|OPENED |        |     |

|       |        |     |

|%M0030 |        |     |

+--] [--+ CONST -+PV   |

| 0011    +00003 |     |

|                +-----+

|

|                %R0321

|
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| << RUNG 91  STEP #0459 >>   Cross reference for %M0464

|                             -]/[- 89

|                             Cross reference for %M0462

|                             -] [- 90,91

|                             -]/[- 111

|                             -(S)  89

|

|M2 AUTO                                                                 M2 AUTO

|TRIP                                                                    TRIP

|PULS ON M2 AUTO                                                         PULS

|TMR     TRIP                                                            OFF TMR

|

|%M0462  %Q0005  +-----+                                                 %M0464

+--] [-----]/[---+ TMR ++--------------------------------------------------( )--

| 0089    0111   |0.10s||

|                |     ||                                                M2 AUTO

|                |     ||                                                TRIP

|                |     ||                                                PULS ON

|                |     ||                                                TMR

|                |     ||

|                |     ||                                                %M0462

|         CONST -+PV   |+--------------------------------------------------(R)--

|         +00050 |     |

|                +-----+

|

|                %R0324

|

| << RUNG 92  STEP #0464 >>   Cross reference for %M0465

|                             -] [- 93,94

|                             -]/[- 112

|                             -(R)  94

|

|                M2 AUTO M2 AUTO                                         M2 AUTO

|                CLOSE   CLOSE                                           CLOSE

|M2 AUTO M2      FAIL    PULS                                            PULS ON

|CLOSE   CLOSED  CTR     OFF TMR                                         TMR

|

|%Q0006  %M0029  %M0466  %M0467  +-----+                                 %M0465

+--] [-----]/[-----]/[-----]/[---+ TMR +-----------------------------------(S)--

| 0112    0010    0093    0094   |0.10s|

|                                |     |

|                         CONST -+PV   |

|                         +00020 |     |

|                                +-----+

|

|                                %R0327

|
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| << RUNG 93  STEP #0470 >>   Cross reference for %M0466

|                             -] [- 115

|                             -]/[- 13,92,112

|

|M2 AUTO                                                                 M2 AUTO

|CLOSE                                                                   CLOSE

|PULS ON                                                                 FAIL

|TMR                                                                     CTR

|

|%M0465          +-----+                                                 %M0466

+--] [----------->UPCTR+---------------------------------------------------( )--

| 0092           |     |

|                |     |

|MANUAL          |     |

|MODE            |     |

|                |     |

|%M0011          |     |

+--] [--+--------+R    |

| 0005  |        |     |

|       |        |     |

|M2     |        |     |

|CLOSED |        |     |

|       |        |     |

|%M0029 |        |     |

+--] [--+ CONST -+PV   |

| 0010  | +00003 |     |

|       |        +-----+

|M2     |

|RACKED |

|OUT    |

|       |

|%I0025 |

+--] [--+        %R0330

|

Program: MTMR2                   C:\LM90\MTMR2                    Block: _MAIN

GE FANUC SERIES 90-30/90-20/MICRO (v9.02)         Page    45

                              M-T-M AUTO THROWOVER

                                   08-26-2002

| << RUNG 94  STEP #0476 >>   Cross reference for %M0467

|                             -]/[- 92

|                             Cross reference for %M0465

|                             -] [- 93,94

|                             -]/[- 112

|                             -(S)  92

|

|M2 AUTO                                                                 M2 AUTO

|CLOSE                                                                   CLOSE

|PULS ON M2 AUTO                                                         PULS

|TMR     CLOSE                                                           OFF TMR

|

|%M0465  %Q0006  +-----+                                                 %M0467

+--] [-----]/[---+ TMR ++--------------------------------------------------( )--

| 0092    0112   |0.10s||

|                |     ||                                                M2 AUTO

|                |     ||                                                CLOSE

|                |     ||                                                PULS ON

|                |     ||                                                TMR

|                |     ||

|                |     ||                                                %M0465

|         CONST -+PV   |+--------------------------------------------------(R)--

|         +00050 |     |

|                +-----+

|

|                %R0333

|

| << RUNG 95  STEP #0481 >>   Cross reference for %M0492

|                             -] [- 96,97

|                             -]/[- 109

|                             -(R)  97

|

|                BT AUTO BT AUTO                                         BT AUTO

|                TRIP    TRIP                                            TRIP

|BT AUTO BT      FAIL    PULS                                            PULS ON

|TRIP    OPENED  CTR     OFF TMR                                         TMR

|

|%Q0003  %M0021  %M0493  %M0494  +-----+                                 %M0492

+--] [-----]/[-----]/[-----]/[---+ TMR +-----------------------------------(S)--

| 0109    0009    0096    0097   |0.10s|

|                                |     |

|                         CONST -+PV   |

|                         +00020 |     |

|                                +-----+

|

|                                %R0336

|
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| << RUNG 96  STEP #0487 >>   Cross reference for %M0493

|                             -] [- 103

|                             -]/[- 95

|

|BT AUTO                                                                 BT AUTO

|TRIP                                                                    TRIP

|PULS ON                                                                 FAIL

|TMR                                                                     CTR

|

|%M0492          +-----+                                                 %M0493

+--] [----------->UPCTR+---------------------------------------------------( )--

| 0095           |     |

|                |     |

|MANUAL          |     |

|MODE            |     |

|                |     |

|%M0011          |     |

+--] [--+--------+R    |

| 0005  |        |     |

|       |        |     |

|BT     |        |     |

|OPENED |        |     |

|       |        |     |

|%M0021 |        |     |

+--] [--+ CONST -+PV   |

| 0009    +00003 |     |

|                +-----+

|

|                %R0339

|
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| << RUNG 97  STEP #0492 >>   Cross reference for %M0494

|                             -]/[- 95

|                             Cross reference for %M0492

|                             -] [- 96,97

|                             -]/[- 109

|                             -(S)  95

|

|BT AUTO                                                                 BT AUTO

|TRIP                                                                    TRIP

|PULS ON BT AUTO                                                         PULS

|TMR     TRIP                                                            OFF TMR

|

|%M0492  %Q0003  +-----+                                                 %M0494

+--] [-----]/[---+ TMR ++--------------------------------------------------( )--

| 0095    0109   |0.10s||

|                |     ||                                                BT AUTO

|                |     ||                                                TRIP

|                |     ||                                                PULS ON

|                |     ||                                                TMR

|                |     ||

|                |     ||                                                %M0492

|         CONST -+PV   |+--------------------------------------------------(R)--

|         +00050 |     |

|                +-----+

|

|                %R0342

|

| << RUNG 98  STEP #0497 >>   Cross reference for %M0495

|                             -] [- 99,100

|                             -]/[- 110

|                             -(R)  100

|

|                BT AUTO BT AUTO                                         BT AUTO

|                CLOSE   CLOSE                                           CLOSE

|BT AUTO BT      FAIL    PULS                                            PULS ON

|CLOSE   CLOSED  CTR     OFF TMR                                         TMR

|

|%Q0004  %M0020  %M0496  %M0497  +-----+                                 %M0495

+--] [-----]/[-----]/[-----]/[---+ TMR +-----------------------------------(S)--

| 0110    0008    0099    0100   |0.10s|

|                                |     |

|                         CONST -+PV   |

|                         +00020 |     |

|                                +-----+

|

|                                %R0345

|
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| << RUNG 99  STEP #0503 >>   Cross reference for %M0496

|                             -] [- 114

|                             -]/[- 14,98,110

|

|BT AUTO                                                                 BT AUTO

|CLOSE                                                                   CLOSE

|PULS ON                                                                 FAIL

|TMR                                                                     CTR

|

|%M0495          +-----+                                                 %M0496

+--] [----------->UPCTR+---------------------------------------------------( )--

| 0098           |     |

|                |     |

|MANUAL          |     |

|MODE            |     |

|                |     |

|%M0011          |     |

+--] [--+--------+R    |

| 0005  |        |     |

|       |        |     |

|BT     |        |     |

|CLOSED |        |     |

|       |        |     |

|%M0020 |        |     |

+--] [--+ CONST -+PV   |

| 0008  | +00003 |     |

|       |        +-----+

|BT     |

|RACKED |

|OUT    |

|       |

|%I0021 |

+--] [--+        %R0348

|
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| << RUNG 100  STEP #0509 >>  Cross reference for %M0497

|                             -]/[- 98

|                             Cross reference for %M0495

|                             -] [- 99,100

|                             -]/[- 110

|                             -(S)  98

|

|BT AUTO                                                                 BT AUTO

|CLOSE                                                                   CLOSE

|PULS ON BT AUTO                                                         PULS

|TMR     CLOSE                                                           OFF TMR

|

|%M0495  %Q0004  +-----+                                                 %M0497

+--] [-----]/[---+ TMR ++--------------------------------------------------( )--

| 0098    0110   |0.10s||

|                |     ||                                                BT AUTO

|                |     ||                                                CLOSE

|                |     ||                                                PULS ON

|                |     ||                                                TMR

|                |     ||

|                |     ||                                                %M0495

|         CONST -+PV   |+--------------------------------------------------(R)--

|         +00050 |     |

|                +-----+

|

|                %R0351

|

| << RUNG 101  STEP #0514 >>  Cross reference for %M0513

|                             -] [- 113

|                             -]/[- 55,107

|

|M1 AUTO

|TRIP                                                                    M1 AUTO

|FAIL                                                                    TRIP

|CTR                                                                     FAIL

|

|%M0451                                                                  %M0513

+--] [---------------------------------------------------------------------( )--

| 0084

|

| << RUNG 102  STEP #0516 >>  Cross reference for %M0514

|                             -] [- 115

|                             -]/[- 52,111

|

|M2 AUTO

|TRIP                                                                    M2 AUTO

|FAIL                                                                    TRIP

|CTR                                                                     FAIL

|

|%M0463                                                                  %M0514

+--] [---------------------------------------------------------------------( )--

| 0090

|
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| << RUNG 103  STEP #0518 >>  Cross reference for %M0519

|                             -] [- 114

|                             -]/[- 12,13,44,109

|

|BT AUTO

|TRIP                                                                    BT AUTO

|FAIL                                                                    TRIP

|CTR                                                                     FAIL

|

|%M0493                                                                  %M0519

+--] [---------------------------------------------------------------------( )--

| 0096

|

| << RUNG 104  STEP #0520 >>  Cross reference for %M0531

|                             -] [- 108

|                             -]/[- 110

|

|                AUTO

|STARTUP         MODE    M1      M1                                      ENABLE

|M1      BT      BKR OPS RACKED  RACKED  M1                              M1 AUTO

|CLOSE   OPENED  ENABLED IN      OUT     CLOSED                          CLOSE

|

|%M0135  %M0021  %M0070  %I0010  %I0009  %M0014                          %M0531

+--] [--+--] [--+--] [-----] [-----]/[-----]/[-----------------------------( )--

| 0047  | 0009  | 0031                    0006

|OPEN   |       |

|REXFR  |       |

|"2" MTM|       |

|CLOS M1|       |

|       |       |

|%M0388 |       |

+--] [--+       |

| 0064          |

|CLOS           |

|REXFR          |

|"2" MTM        |

|CLOS M1        |

|               |

|%M0394         |

+--] [----------+

| 0070

|
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| << RUNG 105  STEP #0529 >>  Cross reference for %M0532

|                             -] [- 112

|                             -]/[- 110

|

|                AUTO

|STARTUP         MODE    M2      M2                                      ENABLE

|M2      BT      BKR OPS RACKED  RACKED  M2                              M2 AUTO

|CLOSE   OPENED  ENABLED IN      OUT     CLOSED                          CLOSE

|

|%M0235  %M0021  %M0070  %I0026  %I0025  %M0029                          %M0532

+--] [--+--] [--+--] [-----] [-----]/[-----]/[-----------------------------( )--

| 0049  | 0009  | 0031                    0010

|OPEN   |       |

|REXFR  |       |

|"1" MTM|       |

|CLOS M2|       |

|       |       |

|%M0383 |       |

+--] [--+       |

| 0061          |

|CLOS           |

|REXFR          |

|"1" MTM        |

|CLOS M2        |

|               |

|%M0390         |

+--] [----------+

| 0066

|
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| << RUNG 106  STEP #0538 >>  Cross reference for %M0537

|                             -] [- 110

|                             -]/[- 108,112

|

|OPEN            AUTO

|XFR             MODE    BT      BT                                      ENABLE

|"1" MTM M2      BKR OPS RACKED  RACKED  BT                              BT AUTO

|CLOS BT OPENED  ENABLED IN      OUT     CLOSED                          CLOSE

|

|%M0357  %M0030  %M0070  %I0022  %I0021  %M0020                          %M0537

+--] [--+--] [--+--] [-----] [-----]/[-----]/[-----------------------------( )--

| 0054  | 0011  | 0031                    0008

|OPEN   |       |

|XFR    |       |

|"2" MTM|M1     |

|CLOS BT|OPENED |

|       |       |

|%M0377 |%M0015 |

+--] [--+--] [--+

| 0057  | 0007

|       |

|STARTUP|

|BT     |

|CLOSE  |

|       |

|%M0129 |

+--] [--+

| 0051

|
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| << RUNG 107  STEP #0549 >>  Cross reference for %Q0001

|                             -] [- 83

|                             -]/[- 85,108

|

|OPEN    AUTO            M1 AUTO

|XFR     MODE    M1      TRIP    M1 AUTO         M1

|"2" MTM BKR OPS RACKED  PULS ON TRIP    M1      RACKED                  M1 AUTO

|TRIP M1 ENABLED OUT     TMR     FAIL    OPENED  IN                      TRIP

|

|%M0375  %M0070  %I0009  %M0450  %M0513  %M0015  %I0010                  %Q0001

+--] [--+--] [--+--]/[--+--]/[-----]/[-----]/[-----] [---------------------( )--

| 0056  | 0031  |       | 0085    0101    0007

|CLOS   |       |       |

|REXFR  |       |       |

|"2" MTM|       |       |

|TRIP M1|       |       |

|       |       |       |

|%M0396 |       |       |

+--] [--+       |       |

| 0072          |       |

|               |       |

|MANUAL         |       |

|CLOSXFR MANUAL |       |

|TRIP M1 MODE   |       |

|               |       |

|%M0543  %M0011 |       |

+--] [-----] [--+       |

| 0078    0005          |

|                       |

|SERIOUS                |

|BKR                    |

|ERROR                  |

|                       |

|%M0064                 |

+--] [------------------+

| 0027

|

| << RUNG 108  STEP #0562 >>  Cross reference for %Q0002

|                             -] [- 86

|                             -]/[- 88,110

|

|                M1 AUTO         M1 AUTO

|ENABLE          CLOSE           CLOSE   ENABLE

|M1 AUTO M1 AUTO FAIL    BT AUTO PULS ON BT AUTO                         M1 AUTO

|CLOSE   TRIP    CTR     CLOSE   TMR     CLOSE                           CLOSE

|

|%M0531  %Q0001  %M0454  %Q0004  %M0453  %M0537                          %Q0002

+--] [-----]/[-----]/[-----]/[-----]/[-----]/[-----------------------------( )--

| 0104    0107    0087    0110    0088    0106

|
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| << RUNG 109  STEP #0569 >>  Cross reference for %Q0003

|                             -] [- 95

|                             -]/[- 97,110

|
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|        AUTO            BT AUTO

|        MODE    BT      TRIP    BT AUTO         BT

|STARTUP BKR OPS RACKED  PULS ON TRIP    BT      RACKED                  BT AUTO

|BT TRIP ENABLED OUT     TMR     FAIL    OPENED  IN                      TRIP

|

|%M0127  %M0070  %I0021  %M0492  %M0519  %M0021  %I0022                  %Q0003

+--] [--+--] [--+--]/[--+--]/[-----]/[-----]/[-----] [---------------------( )--

| 0045  | 0031  |       | 0097    0103    0009

|OPEN   |       |       |

|REXFR  |       |       |

|"1" MTM|       |       |

|TRIP BT|       |       |

|       |       |       |

|%M0382 |       |       |

+--] [--+       |       |

| 0060  |       |       |

|OPEN   |       |       |

|REXFR  |       |       |

|"2" MTM|       |       |

|TRIP BT|       |       |

|       |       |       |

|%M0387 |       |       |

+--] [--+       |       |

| 0063  |       |       |

|CLOS   |       |       |

|REXFR  |       |       |

|"1" MTM|       |       |

|TRIP BT|       |       |

|       |       |       |

|%M0391 |       |       |

+--] [--+       |       |

| 0067  |       |       |

|CLOS   |       |       |

|REXFR  |       |       |

|"2" MTM|       |       |

|TRIP BT|       |       |

|       |       |       |

|%M0395 |       |       |

+--] [--+       |       |

| 0071          |       |

|               |       |

|MANUAL         |       |

|CLOSXFR MANUAL |       |

|TRIP BT MODE   |       |

|               |       |

|%M0544  %M0011 |       |

+--] [-----] [--+       |

| 0079    0005          |

|                       |

|SERIOUS                |

|BKR                    |

|ERROR                  |

|                       |

|%M0064                 |
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+--] [------------------+

| 0027

|

| << RUNG 110  STEP #0585 >>  Cross reference for %Q0004

|                             -] [- 98

|                             -]/[- 100,108,112

|

|                BT AUTO                 BT AUTO

|ENABLE          CLOSE                   CLOSE   ENABLE  ENABLE

|BT AUTO BT AUTO FAIL    M1 AUTO M2 AUTO PULS ON M1 AUTO M2 AUTO         BT AUTO

|CLOSE   TRIP    CTR     CLOSE   CLOSE   TMR     CLOSE   CLOSE           CLOSE

|

|%M0537  %Q0003  %M0496  %Q0002  %Q0006  %M0495  %M0531  %M0532          %Q0004

+--] [-----]/[-----]/[-----]/[-----]/[-----]/[-----]/[-----]/[-------------( )--

| 0106    0109    0099    0108    0112    0100    0104    0105

|

| << RUNG 111  STEP #0594 >>  Cross reference for %Q0005

|                             -] [- 89

|                             -]/[- 91,112

|

|OPEN    AUTO                    M2 AUTO

|XFR     MODE    M2              TRIP    M2 AUTO M2

|"1" MTM BKR OPS RACKED  M2      PULS ON TRIP    RACKED                  M2 AUTO

|TRIP M2 ENABLED OUT     OPENED  TMR     FAIL    IN                      TRIP

|

|%M0355  %M0070  %I0025  %M0030  %M0462  %M0514  %I0026                  %Q0005

+--] [--+--] [--+--]/[--+--]/[-----]/[-----]/[-----] [---------------------( )--

| 0053  | 0031  |       | 0011    0091    0102

|CLOS   |       |       |

|RESFR  |       |       |

|"1" MTM|       |       |

|TRIP M2|       |       |

|       |       |       |

|%M0392 |       |       |

+--] [--+       |       |

| 0068          |       |

|               |       |

|MANUAL         |       |

|CLOSXFR MANUAL |       |

|TRIP M2 MODE   |       |

|               |       |

|%M0545  %M0011 |       |

+--] [-----] [--+       |

| 0080    0005          |

|                       |

|SERIOUS                |

|BKR                    |

|ERROR                  |

|                       |

|%M0064                 |

+--] [------------------+

| 0027

|
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| << RUNG 112  STEP #0607 >>  Cross reference for %Q0006

|                             -] [- 92

|                             -]/[- 94,110

|

|                M2 AUTO         M2 AUTO

|ENABLE          CLOSE           CLOSE   ENABLE

|M2 AUTO M2 AUTO FAIL    BT AUTO PULS ON BT AUTO                         M2 AUTO

|CLOSE   TRIP    CTR     CLOSE   TMR     CLOSE                           CLOSE

|

|%M0532  %Q0005  %M0466  %Q0004  %M0465  %M0537                          %Q0006

+--] [-----]/[-----]/[-----]/[-----]/[-----]/[-----------------------------( )--

| 0105    0111    0093    0110    0094    0106

|

| << RUNG 113  STEP #0614 >>  Cross reference for %Q0009

|                                       NONE

|

|M1 AUTO

|CLOSE                                                                   M1

|FAIL                                                                    CYCLE

|CTR                                                                     FAILED

|

|%M0454                                                                  %Q0009

+--] [--+------------------------------------------------------------------( )--

| 0087  |

|       |

|M1 AUTO|

|TRIP   |

|FAIL   |

|       |

|%M0513 |

+--] [--+

| 0101  |

|       |

|M1     |

|RACKED |

|IN     |

|       |

|%I0010 |

+--]/[--+

|       |

|M1     |

|RACKED |

|OUT    |

|       |

|%I0009 |

+--] [--+

|
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| << RUNG 114  STEP #0619 >>  Cross reference for %Q0010

|                                       NONE

|

|BT AUTO

|CLOSE                                                                   BT

|FAIL                                                                    CYCLE

|CTR                                                                     FAILED

|

|%M0496                                                                  %Q0010

+--] [--+------------------------------------------------------------------( )--

| 0099  |

|       |

|BT AUTO|

|TRIP   |

|FAIL   |

|       |

|%M0519 |

+--] [--+

| 0103  |

|       |

|BT     |

|RACKED |

|IN     |

|       |

|%I0022 |

+--]/[--+

|       |

|BT     |

|RACKED |

|OUT    |

|       |

|%I0021 |

+--] [--+

|       |

|CLOS   |

|REXFR  |

|BT FAIL|

|TO TRIP|

|       |

|%M0397 |

+--] [--+

| 0074

|
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| << RUNG 115  STEP #0625 >>  Cross reference for %Q0011

|                                       NONE

|

|M2 AUTO

|CLOSE                                                                   M2

|FAIL                                                                    CYCLE

|CTR                                                                     FAILED

|

|%M0466                                                                  %Q0011

+--] [--+------------------------------------------------------------------( )--

| 0093  |

|       |

|M2 AUTO|

|TRIP   |

|FAIL   |

|       |

|%M0514 |

+--] [--+

| 0102  |

|       |

|M2     |

|RACKED |

|IN     |

|       |

|%I0026 |

+--]/[--+

|       |

|M2     |

|RACKED |

|OUT    |

|       |

|%I0025 |

+--] [--+

|

| << RUNG 116  STEP #0630 >>  Cross reference for %Q0007

|                                       NONE

|

|MANUAL

|CLOSED

|XFR                                                                     SYNC

|ENABLED                                                                 ENABLE

|

|%M0540                                                                  %Q0007

+--] [--+------------------------------------------------------------------( )--

| 0075  |

|AUTO   |

|CLOSED |

|REXFR  |

|ENABLED|

|       |

|%M0541 |

+--] [--+

| 0076

|
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| << RUNG 117  STEP #0633 >>  Cross reference for %Q0013

|                                       NONE

|

|MANUAL                                                                  MANUAL

|MODE                                                                    MODE

|

|%M0011                                                                  %Q0013

+--] [------------------+--------------------------------------------------( )--

| 0005                  |

|AUTO                   |

|MODE                   |

|BKR OPS MANUAL         |

|ENABLED MODE           |

|                 T_SEC |

|%M0070  %M0011  %S0005 |

+--]/[-----]/[-----] [--+

| 0031    0005

|

| << RUNG 118  STEP #0639 >>  Cross reference for %Q0014

|                                       NONE

|

|AUTO

|MODE

|BKR OPS                                                                 AUTO

|ENABLED                                                                 MODE

|

|%M0070                                                                  %Q0014

+--] [---------------------------------------------------------------------( )--

| 0031

|

| << RUNG 119  STEP #0641 >>  Cross reference for %Q0015

|                                       NONE

|

|                                                                        PLC

|                                                                        FAIL

|                                                                        RELAY

|APL_FLT CFG_MM  HRD_CPU LOS_IOM

|%SA003  %SA009  %SA010  %SA014                                          %Q0015

+--]/[-----]/[-----]/[-----]/[---------------------------------------------( )--

|

|[      END OF PROGRAM LOGIC      ]

|
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================================================================================

==========  INPUT  (%I)  CROSS REFERENCES

================================================================================

REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

%I0001            UTILITY "1" 27 OK

                  -] [- 35

%I0002            UTILITY "1" 47 OK

                  -] [- 35

%I0003            AUTO SW

                  -] [- 4

                  -]/[- 5

%I0004            MANUAL SW

                  -] [- 5

                  -]/[- 4

%I0005            CONTROL POWER AVAIL

                  -] [- 28,31

%I0006            UPS POWER AVAIL

                  -] [- 4,5

%I0007            M1 OPENED

                  -] [- 7

                  -]/[- 6

%I0008            M1 CLOSED

                  -] [- 6,24

                  -]/[- 7

%I0009            M1 RACKED OUT

                  -] [- 7,29,87,113

                  -]/[- 6,12,22,104,107

%I0010            M1 RACKED IN

                  -] [- 6,7,12,22,24,104,107

                  -]/[- 7,113

%I0011            M1 B/A

                  -] [- 29

                  -]/[- 28,30

%I0012            IN SYNC

                  -] [- 66,70

%I0013            MAN XFR CLOSED,TRIP M1

                  -] [- 75,78

                  -]/[- 25

%I0014            MAN XFR CLOSED,TRIP BT

                  -] [- 75,79

                  -]/[- 25

%I0015            MAN XFR CLOSED,TRIP M2

                  -] [- 75,80

                  -]/[- 25

%I0017            UTILITY "2" 27 OK

                  -] [- 36

%I0018            UTILITY "2" 47 OK

                  -] [- 36

%I0019            BT OPENED

                  -] [- 9

                  -]/[- 8

%I0020            BT CLOSED

                  -] [- 8,24
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REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

                  -]/[- 9

%I0021            BT RACKED OUT

                  -] [- 9,29,99,114

                  -]/[- 8,14,22,23,44,106,109

%I0022            BT RACKED IN

                  -] [- 8,9,14,22,23,24,44,106,109

                  -]/[- 9,114

%I0023            M2 OPENED

                  -] [- 11

                  -]/[- 10

%I0024            M2 CLOSED

                  -] [- 10,24

                  -]/[- 11

%I0025            M2 RACKED OUT

                  -] [- 11,29,93,115

                  -]/[- 10,13,23,105,111

%I0026            M2 RACKED IN

                  -] [- 10,11,13,23,24,105,111

                  -]/[- 11,115

%I0027            BT B/A

                  -] [- 29

                  -]/[- 28,30

%I0028            M2 B/A

                  -] [- 29

                  -]/[- 28,30

%I0029            TEST SW TO SIDE 1

                  -]/[- 36

%I0030            TEST SW TO SIDE 2

                  -]/[- 35

%I0031            AUTO REXFR, OPEN

                  -] [- 25,59,62

                  -]/[- 58,76

%I0032            AUTO REXFR, CLOSED

                  -] [- 65,69,76

                  -]/[- 25,58

================================================================================

==========  OUTPUT  (%Q)  CROSS REFERENCES

================================================================================

REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

%Q0001            M1 AUTO TRIP

                  -] [- 83

                  -]/[- 85,108

                  -( )  107

%Q0002            M1 AUTO CLOSE

                  -] [- 86

                  -]/[- 88,110

                  -( )  108

%Q0003            BT AUTO TRIP

                  -] [- 95

                  -]/[- 97,110
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REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

                  -( )  109

%Q0004            BT AUTO CLOSE

                  -] [- 98

                  -]/[- 100,108,112

                  -( )  110

%Q0005            M2 AUTO TRIP

                  -] [- 89

                  -]/[- 91,112

                  -( )  111

%Q0006            M2 AUTO CLOSE

                  -] [- 92

                  -]/[- 94,110

                  -( )  112

%Q0007            SYNC ENABLE

                  -( )  116

%Q0009            M1 CYCLE FAILED

                  -( )  113

%Q0010            BT CYCLE FAILED

                  -( )  114

%Q0011            M2 CYCLE FAILED

                  -( )  115

%Q0013            MANUAL MODE

                  -( )  117

%Q0014            AUTO MODE

                  -( )  118

%Q0015            PLC FAIL RELAY

                  -( )  119

================================================================================

==========  INTERNAL  (%M)  CROSS REFERENCES

================================================================================

REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

%M0010            AUTO MODE

                  -] [- 18,19,25

                  -( )  4

%M0011            MANUAL MODE

                  -] [- 25,28,74,75,84,87,90,93,96,99,107,109,111,117

                  -]/[- 117

                  -( )  5

%M0014            M1 CLOSED

                  -] [- 15,16,50,59,65,87

                  -]/[- 46,50,70,81,86,104

                  -( )  6

%M0015            M1 OPENED

                  -] [- 17,57,84,106

                  -]/[- 83,107

                  -( )  7

%M0020            BT CLOSED

                  -] [- 16,17,99

                  -]/[- 81,98,106

                  -( )  8
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REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

%M0021            BT OPENED

                  -] [- 15,46,48,50,61,64,96,104,105

                  -]/[- 44,95,109

                  -( )  9

%M0029            M2 CLOSED

                  -] [- 15,17,50,62,69,93

                  -]/[- 48,50,66,81,92,105

                  -( )  10

%M0030            M2 OPENED

                  -] [- 16,54,90,106

                  -]/[- 89,111

                  -( )  11

%M0037            M1 BKR AVAIL

                  -] [- 35,70

                  -( )  12

%M0038            M2 BKR AVAIL

                  -] [- 36,66

                  -( )  13

%M0039            BT BKR AVAIL

                  -] [- 52,55

                  -( )  14

%M0044            MTM NORMAL MODE

                  -] [- 32

                  -( )  15

%M0045            MTM "1" MODE

                  -] [- 33

                  -( )  16

%M0046            MTM "2" MODE

                  -] [- 34

                  -( )  17

%M0049            AUTO MODE ONESHOT

                  -] [- 20

                  -( )  18

%M0050            AUTO MODE

                  -] [- 30

                  -]/[- 18

                  -( )  19

%M0055            STARTUP MODE

                  -] [- 21,44,46,48,50

                  -]/[- 81

                  -(S)  20

                  -(R)  43

%M0062            "1" BKRS RACKED IN

                  -] [- 28,30

                  -( )  22

%M0063            "2" BKRS RACKED IN

                  -] [- 28,30

                  -( )  23

%M0064            SERIOUS BKR ERROR

                  -] [- 29,107,109,111

                  -]/[- 28,30

                  -( )  27
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REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

%M0065            FAULT: DISABLE AUTO

                  -]/[- 30

                  -(SM) 29

                  -(RM) 28

%M0066            AUTO MODE ENABLED

                  -] [- 31

                  -( )  30

%M0067            MTM BKRS CLOSED+RCKD IN

                  -] [- 25,26,67,68,71,72,77

                  -( )  24

%M0068            OPEN XFR ERROR

                  -] [- 27

                  -( )  25

%M0069            CLOSED XFR ERROR

                  -] [- 27

                  -( )  26

%M0070            AUTO MODE BKR OPS ENABLED

                  -] [- 44,46,48,50,52,55,59,62,65,69,76,81,104,105,106,107,109,

                        111,118

                  -]/[- 117

                  -( )  31

%M0100            MTM NORMAL MODE

                  -] [- 43,52,55,81

                  -]/[- 81

                  -(SM) 32

                  -(RM) 21,33,34

%M0101            MTM "1" MODE

                  -] [- 43,59,65,76,81

                  -]/[- 81

                  -(SM) 33

                  -(RM) 21,32,34

%M0102            MTM "2" MODE

                  -] [- 43,62,69,76,81

                  -]/[- 81

                  -(SM) 34

                  -(RM) 21,32,33

%M0109            UTIL "1" SOURCE AVAIL

                  -] [- 37,38

                  -]/[- 39

                  -( )  35

%M0112            UTIL "2" SOURCE AVAIL

                  -] [- 40,41

                  -]/[- 42

                  -( )  36

%M0115            UTIL 1 SOURCE AVAIL ST

                  -] [- 46,52,62,75,76

                  -]/[- 50

                  -( )  37

%M0116            UTIL 1 SOURCE AVAIL LT

                  -] [- 62,69

                  -]/[- 55

                  -( )  38
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REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

%M0119            UTIL 1 SOURCE UNAVAIL LT

                  -] [- 55,59

                  -( )  39

%M0125            STARTUP ENABLE BT TRIP

                  -] [- 45

                  -]/[- 46,48,50

                  -( )  44

%M0127            STARTUP BT TRIP

                  -] [- 109

                  -( )  45

%M0128            STARTUP ENABLE BT CLOSE

                  -] [- 51

                  -( )  50

%M0129            STARTUP BT CLOSE

                  -] [- 106

                  -( )  51

%M0134            STARTUP ENABLE M1 CLOSE

                  -] [- 47

                  -]/[- 50

                  -( )  46

%M0135            STARTUP M1 CLOSE

                  -] [- 104

                  -( )  47

%M0215            UTIL 2 SOURCE AVAIL ST

                  -] [- 48,55,59,75,76

                  -]/[- 50

                  -( )  40

%M0216            UTIL 2 SOURCE AVAIL LT

                  -] [- 59,65

                  -]/[- 52

                  -( )  41

%M0219            UTIL 2 SOURCE UNAVAIL LT

                  -] [- 52,62

                  -( )  42

%M0234            STARTUP ENABLE M2 CLOSE

                  -] [- 49

                  -]/[- 50

                  -( )  48

%M0235            STARTUP M2 CLOSE

                  -] [- 105

                  -( )  49

%M0354            OPEN XFR  "1" MTM ENABLED

                  -] [- 52,53

                  -]/[- 55

                  -( )  52

%M0355            OPEN XFR  "1" MTM TRIP M2

                  -] [- 54,111

                  -( )  53

%M0357            OPEN XFR  "1" MTM CLOS BT

                  -] [- 106

                  -( )  54

%M0374            OPEN XFR  "2" MTM ENABLED
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REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

                  -] [- 55,56

                  -]/[- 52

                  -( )  55

%M0375            OPEN XFR  "2" MTM TRIP M1

                  -] [- 57,107

                  -( )  56

%M0377            OPEN XFR  "2" MTM CLOS BT

                  -] [- 106

                  -( )  57

%M0378            MANUAL REXFR

                  -]/[- 59,62,65,69

                  -( )  58

%M0379            OPEN REXFR "1" MTM ENABLED

                  -] [- 60

                  -( )  59

%M0382            OPEN REXFR "1" MTM TRIP BT

                  -] [- 61,109

                  -( )  60

%M0383            OPEN REXFR "1" MTM CLOS M2

                  -] [- 105

                  -( )  61

%M0384            OPEN REXFR "2" MTM ENABLED

                  -] [- 63

                  -( )  62

%M0387            OPEN REXFR "2" MTM TRIP BT

                  -] [- 64,109

                  -( )  63

%M0388            OPEN REXFR "2" MTM CLOS M1

                  -] [- 104

                  -( )  64

%M0389            CLOS REXFR "1" MTM ENABLED

                  -] [- 66,67,68

                  -( )  65

%M0390            CLOS REXFR "1" MTM CLOS M2

                  -] [- 105

                  -( )  66

%M0391            CLOS REXFR "1" MTM TRIP BT

                  -] [- 109

                  -( )  67

%M0392            CLOS RESFR "1" MTM TRIP M2

                  -] [- 73,111

                  -( )  68

%M0393            CLOS REXFR "2" MTM ENABLED

                  -] [- 70,71,72

                  -( )  69

%M0394            CLOS REXFR "2" MTM CLOS M1

                  -] [- 104

                  -( )  70

%M0395            CLOS REXFR "2" MTM TRIP BT

                  -] [- 109

                  -( )  71

%M0396            CLOS REXFR "2" MTM TRIP M1
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REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

                  -] [- 73,107

                  -( )  72

%M0397            CLOS REXFR BT FAIL TO TRIP

                  -] [- 114

                  -]/[- 66,70

                  -(S)  73

                  -(R)  74

%M0400            ENABLE DEADBUS RESTART

                  -] [- 82

                  -( )  81

%M0402            ENABLE DEADBUS STARTUP

                  -] [- 20

                  -( )  82

%M0450            M1 AUTO TRIP PULS ON TMR

                  -] [- 84,85

                  -]/[- 107

                  -(S)  83

                  -(R)  85

%M0451            M1 AUTO TRIP FAIL CTR

                  -] [- 101

                  -]/[- 83

                  -( )  84

%M0452            M1 AUTO TRIP PULS OFF TMR

                  -]/[- 83

                  -( )  85

%M0453            M1 AUTO CLOSE PULS ON TMR

                  -] [- 87,88

                  -]/[- 108

                  -(S)  86

                  -(R)  88

%M0454            M1 AUTO CLOSE FAIL CTR

                  -] [- 113

                  -]/[- 12,86,108

                  -( )  87

%M0455            M1 AUTO CLOSE PULS OFF TMR

                  -]/[- 86

                  -( )  88

%M0462            M2 AUTO TRIP PULS ON TMR

                  -] [- 90,91

                  -]/[- 111

                  -(S)  89

                  -(R)  91

%M0463            M2 AUTO TRIP FAIL CTR

                  -] [- 102

                  -]/[- 89

                  -( )  90

%M0464            M2 AUTO TRIP PULS OFF TMR

                  -]/[- 89

                  -( )  91

%M0465            M2 AUTO CLOSE PULS ON TMR

                  -] [- 93,94

                  -]/[- 112
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REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

                  -(S)  92

                  -(R)  94

%M0466            M2 AUTO CLOSE FAIL CTR

                  -] [- 115

                  -]/[- 13,92,112

                  -( )  93

%M0467            M2 AUTO CLOSE PULS OFF TMR

                  -]/[- 92

                  -( )  94

%M0492            BT AUTO TRIP PULS ON TMR

                  -] [- 96,97

                  -]/[- 109

                  -(S)  95

                  -(R)  97

%M0493            BT AUTO TRIP FAIL CTR

                  -] [- 103

                  -]/[- 95

                  -( )  96

%M0494            BT AUTO TRIP PULS OFF TMR

                  -]/[- 95

                  -( )  97

%M0495            BT AUTO CLOSE PULS ON TMR

                  -] [- 99,100

                  -]/[- 110

                  -(S)  98

                  -(R)  100

%M0496            BT AUTO CLOSE FAIL CTR

                  -] [- 114

                  -]/[- 14,98,110

                  -( )  99

%M0497            BT AUTO CLOSE PULS OFF TMR

                  -]/[- 98

                  -( )  100

%M0513            M1 AUTO TRIP FAIL

                  -] [- 113

                  -]/[- 55,107

                  -( )  101

%M0514            M2 AUTO TRIP FAIL

                  -] [- 115

                  -]/[- 52,111

                  -( )  102

%M0519            BT AUTO TRIP FAIL

                  -] [- 114

                  -]/[- 12,13,44,109

                  -( )  103

%M0531            ENABLE M1 AUTO CLOSE

                  -] [- 108

                  -]/[- 110

                  -( )  104

%M0532            ENABLE M2 AUTO CLOSE

                  -] [- 112

                  -]/[- 110
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REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

                  -( )  105

%M0537            ENABLE BT AUTO CLOSE

                  -] [- 110

                  -]/[- 108,112

                  -( )  106

%M0540            MANUAL CLOSED XFR ENABLED

                  -] [- 77,116

                  -( )  75

%M0541            AUTO CLOSED REXFR ENABLED

                  -] [- 116

                  -( )  76

%M0542            MANUAL CLOSXFR ENABLE TRIP

                  -] [- 78,79,80

                  -( )  77

%M0543            MANUAL CLOSXFR TRIP M1

                  -] [- 107

                  -( )  78

%M0544            MANUAL CLOSXFR TRIP BT

                  -] [- 109

                  -( )  79

%M0545            MANUAL CLOSXFR TRIP M2

                  -] [- 111

                  -( )  80

================================================================================

==========  REGISTER  (%R)  CROSS REFERENCES

================================================================================

REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

%R0001            FBIO  26

%R0002            FBIO  (26)

%R0003            FBIO  (26)

%R0004            FBIO  30

%R0005            FBIO  (30)

%R0006            FBIO  (30)

%R0007            FBIO  37

%R0008            FBIO  (37)

%R0009            FBIO  (37)

%R0010            FBIO  38

%R0011            FBIO  (38)

%R0012            FBIO  (38)

%R0013            FBIO  39

%R0014            FBIO  (39)

%R0015            FBIO  (39)

%R0016            FBIO  40

%R0017            FBIO  (40)

%R0018            FBIO  (40)

%R0019            FBIO  41

%R0020            FBIO  (41)

%R0021            FBIO  (41)

%R0022            FBIO  42

%R0023            FBIO  (42)
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%R0024            FBIO  (42)

%R0025            FBIO  45

%R0026            FBIO  (45)

%R0027            FBIO  (45)

%R0028            FBIO  47

%R0029            FBIO  (47)

%R0030            FBIO  (47)

%R0031            FBIO  49

%R0032            FBIO  (49)

%R0033            FBIO  (49)

%R0034            FBIO  51

%R0035            FBIO  (51)

%R0036            FBIO  (51)

%R0037            FBIO  52

%R0038            FBIO  (52)

%R0039            FBIO  (52)

%R0040            FBIO  54

%R0041            FBIO  (54)

%R0042            FBIO  (54)

%R0043            FBIO  55

%R0044            FBIO  (55)

%R0045            FBIO  (55)

%R0046            FBIO  57

%R0047            FBIO  (57)

%R0048            FBIO  (57)

%R0049            FBIO  61

%R0050            FBIO  (61)

%R0051            FBIO  (61)

%R0052            FBIO  64

%R0053            FBIO  (64)

%R0054            FBIO  (64)

%R0055            FBIO  67

%R0056            FBIO  (67)

%R0057            FBIO  (67)

%R0058            FBIO  68

%R0059            FBIO  (68)

%R0060            FBIO  (68)

%R0061            FBIO  71

%R0062            FBIO  (71)

%R0063            FBIO  (71)

%R0064            FBIO  72

%R0065            FBIO  (72)

%R0066            FBIO  (72)

%R0067            FBIO  77

%R0068            FBIO  (77)

%R0069            FBIO  (77)

%R0070            FBIO  82

%R0071            FBIO  (82)

%R0072            FBIO  (82)

%R0300            FBIO  83

%R0301            FBIO  (83)

%R0302            FBIO  (83)
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%R0303            FBIO  84

%R0304            FBIO  (84)

%R0305            FBIO  (84)

%R0306            FBIO  85

%R0307            FBIO  (85)

%R0308            FBIO  (85)

%R0309            FBIO  86

%R0310            FBIO  (86)

%R0311            FBIO  (86)

%R0312            FBIO  87

%R0313            FBIO  (87)

%R0314            FBIO  (87)

%R0315            FBIO  88

%R0316            FBIO  (88)

%R0317            FBIO  (88)

%R0318            FBIO  89

%R0319            FBIO  (89)

%R0320            FBIO  (89)

%R0321            FBIO  90

%R0322            FBIO  (90)

%R0323            FBIO  (90)

%R0324            FBIO  91

%R0325            FBIO  (91)

%R0326            FBIO  (91)

%R0327            FBIO  92

%R0328            FBIO  (92)

%R0329            FBIO  (92)

%R0330            FBIO  93

%R0331            FBIO  (93)

%R0332            FBIO  (93)

%R0333            FBIO  94

%R0334            FBIO  (94)

%R0335            FBIO  (94)

%R0336            FBIO  95

%R0337            FBIO  (95)

%R0338            FBIO  (95)

%R0339            FBIO  96

%R0340            FBIO  (96)

%R0341            FBIO  (96)

%R0342            FBIO  97

%R0343            FBIO  (97)

%R0344            FBIO  (97)

%R0345            FBIO  98

%R0346            FBIO  (98)

%R0347            FBIO  (98)

%R0348            FBIO  99

%R0349            FBIO  (99)

%R0350            FBIO  (99)

%R0351            FBIO  100

%R0352            FBIO  (100)

%R0353            FBIO  (100)

%R0501            UTIL 1 AVAIL TMR PRE
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                  FBIO  38

%R0502            UTIL 1 UNAVAIL TMR PRE

                  FBIO  39

%R0503            DEADBUS RESTART TMR PRE

                  FBIO  82

%R0504            UTIL 2 AVAIL TMR PRE

                  FBIO  41

%R0505            UTIL 2 UNAVAIL TMR PRE

                  FBIO  42

%R0506            OPEN XFR - REXFR DELAY

                  FBIO  54,57,61,64

================================================================================

==========  SYSTEM REFERENCE  (%S)  CROSS REFERENCES

================================================================================

REF.     NICKNAME   REF. DESCRIPTION / CROSS REFERENCES

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

%S0005   T_SEC    -] [- 117

%SA003   APL_FLT  -]/[- 119

%SA009   CFG_MM   -]/[- 119

%SA010   HRD_CPU  -]/[- 119

%SA014   LOS_IOM  -]/[- 119
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