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Ti e
SPECIFICATION FOR BAKEOUT SYSTEM PLC-TIC SYSTEM
INTERFACE SOFTWARE FUNCTIONALIry

BAKEOUT CO-PROCESSOR T/C SOFTWARE FUNCTIONALITY

The Control Co-Processor software shall reouest T/C information from the
TempScanl0OoA unit via RS-232 (9600 baud) every X seconds (derived from system
variable SP_l33). The Co-Processor shall receive this T/C information (192 values),
range check-it and send the T/C information, T/C range alarming information and system
alarm information/heartbeat to the Bakeout PLC.

The Control Co-Processor Module (Allen-Bradley #1771-DMC) is directly wired to the
Bakeout PLC (Allen-Bradley #1785-L30B PLC 5/30) Co-Processor expansion port and
shall utilize PLC-5 interface routines called in the C-Code software to directly access any
reeisters in the Bakeout PLC. The PLC-5 interface routines are contained with-in the
divelopment soft ware (Allen-Bradley # I 77 I -PCB)

T/C Value Transfer, Range Checking, Clamping And Alarming

The TempScanl000A shall process a total of 192 TlC values. Expansion capabilities of
adding an additional 32 are available (Tl-077 AlB through TI-092A/B).

1.1.1 Blanket Control T/C's

152 T/C's will be Blanket Control T/C's tagged TI-001A through TI-076A and TI-0018
through TI-076B. See Attach-A for a listing,

Each Blanket Control T/C value shall be range checked to verify that it is a correct Type-J
T/C value. The T/C range shall be defined as follows (See Attach-A for more details):

Blanket Control T/C low range SP_130L (Variable range ofO to 1200 Deg C)

Blanket Control T/C hi range SP_130H (Variable range ofO to 1200 Deg C)

NOTE: The low and hi range variables are verified by the Co-Processor passtng
the variable values into indication points.

The low range SP_l30L has a verification of SP_l30LI.

The hi range SP_l30H has a verification of SP_l30HI.

Each Blanket Control T/C has a ranqe check alarm point ofTA-001A through TA-076A
and TA-00 lB through T4-0768 Tf,e following shall occur for each Blanket Control T/C
range check alarm :

a) T/C falls with-in the low and hi-range the Alarm is OK (bit set to 0)

b) T/C falls out ofthe low and hi range the Alarm is active (bit set to l)
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INTERFACE SOFTWARE FUNCTIONALITY

This range check is performed each time new T/C information is received from the
TempScanl000A and prior to sending T/C values to the Bakeout PLC. See Attach-A for
a listing of alarms.

All Blanket Control T/C values transferred to the Bakeout PLC shall be clamped from
-32768 to 32767, a valid PLC-5 Integer value.

1.1.2 Auxiliary Systems Control T/C's

32 T/C's will be Auxiliary Systems Control T/C's tagged TI-093A through TI-108A and
TI-093B through TI- l08B See Attach-A for a listing.

Each Auxiliary Systems Control T/C value shall be range checked to veri$r that it is a
correct Type-J T/C value, The T/C range shall be defined as follows (See Attach-A for
more details).

a) Aux. Sys, Cont. T/C low range SP_130L (Variable range of 0 to 1200 Deg C)

b) Aux. Sys. Cont. T/C hi range SP_130H (Variable range ofO to 1200 Deg C)

NOTE: The low and hi range Variable are verified by the Co-Processor passing
the variable values into indication points.

The low range variable SP_l30L has a verification of SP_l30LL

The hi range variable SP_I30H has a verification of SP_l30HI.

Each Auxiliary Systems Control T/C has a range check alarm point of TA-093A thro igh
TA- i 08A and TA-093B through TA- l08B. The following shall occur for each control
T/C range check alarm:

a) T/C falls with-in the low and hi-range the Alarm is OK (bit set to 0)

b) T/C falls out ofthe low and hi-range the Alarm is active (bit set to l)

This range check is performed each time new T/C information is received from the
TempScanlO00A and prior to sending T/C values to the Bakeout PLC. See Attach-A for
a listing of alarms.

All Auxiliarv Svstems Control T/C values transferred to the Bakeout PLC shall be
clamped from -32768 to32767, a valid PLC-5 Integer value.
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SPECIFICATION FOR BAKEOUT SYSItrM PLC.'I7C SYSTEM
INTERFACE SOFTWARE FUNCTIONALITYTltle

1.1,3 Gauge Control T/C's

8 T/C's will be Auxiliary Systems Control T/C's tagged TI-109A through TI-112.,{ and
I TI-109B throughTl-112B. SeeAttach-Aforal ist ing.

Each Gauge Control T/C value shall be range checked to verify that it is a correct Type-J
I T/C value. The T/C range shall be defined as follows (See Attach-A for more details):

a) Gauge Cont. T/C low range SP_131L (Variable range ofO to 1200 Deg C)

b) Gauge Cont. T/Clnrange SP_l3lH (Variable range ofO to 1200Deg C)

NOTE: The low and hi range Set Points are verified by the Co-Processor passing
the variable values into indication points.

The low range variable SP_I3 1L has a verification of SP-l3l LI.

The hi range variable SP_13lH has a verification of SP-l3lHL

Each Auxiliary Systems Control T/C has a range check alarm point of TA-109A through
TA-ll2Aand TA-109B through TA-1 12B. The following shall occur for each control

r T lC rans.e check alarm;
t -

a) T/C falls with-in the low and hi-range the Alarm is OK (bit set to 0)

b) T/C falls out ofthe low and hi-range the Alarm is active (bit set to 1)

This ranse check is oerformed each time new T/C information is received from the
I TempSc-anlOOOA arid prior to sending T/C values to the Bakeout PLC. See Attach-A for

a listing of alarms.

All Auxiliary Systems Control T/C values transferred to the Bakeout PLC shall be
clamped from -32768 to 32767, a valid PLC-5 Integer value.

1.2 System Variables, Flags And Alarms

The data transfer interval between the Co-Processor and PLC shall be a variable (SP-l33)
set from the PLC. It shall be between 10 and 60 seconds. The data transfer rate between
the Co-Processor and the TempScanl000.4 shall be at least half of variable SP-l33 (5 to
30 seconds).

NOTE: The data transfer interval variable is verified by the Co-Processor passing
the Set Point value into an indication point.

, The data transfer interval variable SP 133 has a verification of SP 133I.
I
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The Co-Processor software shall set the heartbeat flag to a 1 after complete T/C and alarm
information has been sent to the Bakeout PLC. This flag will not be set until all
information has been passed to the Bakeout PLC. This flag will used by the PLC to
process information aird be reset to a 0 when complete. This flag will also be used,by the
PLC as a communication alarm between the Co-Processor and PLC. An alarm will be set
in the PLC ifthe heartbeat flag is not set by the Co-Processor every X seconds.

See Attach-A for details ofXI_134.

The Co-Processor software shall check the data integrity ofthe T/C information received
from the TempScanl000A. The following shall occur for the Data Integrity Signal
(xr_l3s):

a) Data Integrity is OK, set XI_135 to 0

b) Data Integrity is BAD, set )il_135 to 1

See Attach-A for details of ) _135, An alarm will be set in the PLC if )O-135 is set.

The Co-Processor software shall check the RS-232 communication between the
TempScanl000,4 and the Co-Processor. The lollowing shall occur for the
Communication Signal (Xr_l 3 6).

a) Communication is OK, set XI_136 to 0

b) Communication is BAD, set XI_136 to 1

See Attach-A for details ofXI 136. An alarm will be set in the PLC if)(I 136 is set

2.0 SOFTWARE COMMUNICATION AND PROGRAM FAILURE PROTOCOL

The Co-Processor software shall start-up immediately upon power-up ofthe Co-
Processor module, and continue to operate until power is removed.

The software shall continue to oDerate in the event of loss of communication to either the
TempScanlO0OA RS-232 netwoik or the Bakeout PLC. If communication to either or
both-is lost the software shall continue to operate but not communicate to the lost node.
When RS-232 communications has been re-established or the Bakeout PLC is back On-
Line, the software should detect this and re-establish communications to the node
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INTERFACE SOFTWARE FUNCTIONALITYTitle

2.1 Documentation And Source Code Requirements

Three (3) copies ofthe Co-Processor software source code shall provided on 3 l/2" DS
HD (MS-DOS based) Disks.

Three (3) hard copy print-outs ofthe source code shall be provided.

The source code shall be fully documented with explanations of functionality and linkages
through-out the source code to make the source code fully understandable and easy to
follow.
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