
 Fermilab

MicroBoone PROCESS CONTROL SYSTEM
CONTROL LOGIC

Location: FermiLab\LArTF


Electrical Engineering:
Dan Markley 		dmarkley@fnal.gov 	x2670
Control System Engineering:
Mike Sarychev 		sarychev@fnal.gov 	x5526
Mechanical Engineering:
Robert Sanders 	Sanders@fnal.gov 	x4686

ENGINEERING NOTE

Author: Bill Noe
Fermi Accelerator Lab
[bookmark: _GoBack]PPD/MD/PROCESS CONTROLS ENGINEERING
Oct 15, 2013
Revision 1.1 Added Safety PLC Logic


μBooNE
S7 SAFE PLC
Stairwells pressurization and entry
Interlocks and logic for pit and platform entry
Inputs:
	KEYS_OUT
	From Hardware – key(s) removed from key tree

	KEYS_OUT_2
	From Hardware – key(s) removed from key tree (redundant)

	FS617
	AHU-3 flow switch

	FS618
	AHU-2 flow switch

	DPT615
	Stairwell 3 pressure

	DPT616
	Stairwell 2 pressure

	CRYO_OVERRIDE
	NO Cryogens in the building

	FD_OVERRIDE
	Fire department override

	KEYS_DOOR
	Key tree door open indicator


Outputs: AHU_2 ->Starts both AHU-2 and AHU-3 if KEYS_OUT or KEYS_OUT_2 = FALSE
RELEASE_DOOR_2; RELEASE_DOOR_3 -> Release entry doors (set to FALSE) if ODH_ALAM_IN=FALSE, DPT615 and DPT616 > 0.2”H2O (150 sec delay), AHU_2_OK and  AHU_3_OK =TRUE, KEYS_OUT=FALSE;
AHU_2_OK -> FS618=TRUE (20 sec delay);
AHU_3_OK -> FS617=TRUE (20 sec delay);
STAIRS_TROUBLE -> DPT615 and DPT616 > 0.2”H2O (150 sec delay), AHU_2_OK and  AHU_3_OK =TRUE;
STAIRS_OK (TRUE) ->STAIRS_TROUBLE=FALSE;
Entry requirements overwritten if CRYO_OVERRIDE or FD_OVERRIDE are TRUE

High voltage interrupt
Controls for PMT high voltage permit
Inputs:
	LT125
	Cryostat liquid argon level


Outputs: High voltage permit -> Permit is true if LT125 > 2” Ar

Cooldown
Controls for PV815F and PV816F (separate operational controls for both valves exist in S7 PLC)
Inputs:
	TE180
	Cryostat top

	TE182
	Cryostat bottom

	TE186
	Cryostat top

	TE188
	Cryostat bottom

	TE189
	TPC top

	TE190
	TPC Bottom

	TE193
	TPC top

	TE195
	TPC top

	TE197
	TPC Bottom

	TE199
	TPC Bottom


Outputs: PV815F and PV816F = TRUE if:
		ABS[TE186(TOP) - TE188(Bottom)] < 23K*,and
		ABS[TE180(TOP) - TE182(Bottom)] < 23K*, and
		ABS[TE193(TPC Top) - TE197(TPC Bottom)] < 23K*,and
		ABS[TE189(TPC Top) - TE199(TPC Bottom)] < 23K*, and
		ABS[TE195(TPC Top) - TE190(TPC Bottom)] < 23K*, and
		ABS[TE193(TPC Top) - TE188(Bottom)] < 23K*, and
		ODH_ALARM_IN = FALSE
	*Cryo expert may rise temperature differential to 25K for 2 hours;
	ABS means absolute differential	

ODH
Interlocks, alarms and logic for ODH condition
Inputs:
	ODH_ALARM_IN
	From Hardware

	ODH_TROUBLE_IN
	From hardware – ODH equipment trouble

	ODH_ALARM_EN
	Enable/Disable ODH alarm to IFIX

	ODH_TROUBLE_EN
	Enable/Disable ODH trouble alarm to IFIX


Outputs: ODH ALARM  -> Hardware – Horn, Strobe, EF_1, Firus alarm activated;
	If ODH_ALAM_IN=FALSE ->PV300F, PV310F, PV270F, PV290F, PV1058F, PV815F, PV816F,
LAR_PUMP_1_F, LAR_PUMP_2_F set to FALSE  *note – separate operational controls for these devices exist in S7 PLC;	
ODH_ALARM is sent to iFix if an ODH alarm condition exists and ODH_ALARM_EN=TRUE;
ODH_TROUBLE_AL is sent to iFix if an ODH alarm condition exists and ODH_TROUBLE_EN=TRUE
ODH EF-1 Fan and Daily Fan Test
Logic and Alarm for EF-1 ODH fan 
Inputs:
	FS619
	Flow switch set for full speed flow

	AT630
	ODH head - pit

	AT631
	ODH head - pit

	AT632
	ODH head - platform

	AT633
	ODH head - ground

	EF1_CON
	Full speed command (operator or timer for 10 min. once in 24 hours)

	ODH_ALARM_IN
	From Hardware

	EF1_Trouble_EN
	Used to Enable or Disable the EF1 Trouble Alarm


Outputs: EF_1 ->Runs the fan at full speed if EF1_CON=TRUE or ODH_ALARM_IN=FALSE or
	   Either AT630, AT631, AT632, AT633 is below 19.5% H2O;
	EF-1_TROUBLE ->If the fan is at full speed and FS619=FALSE (30 sec delay);	
	  EF1_TROUBLE_AL is sent to iFix if a trouble alarm condition exists and EF1_TROUBLE_EN=TRUE

S7 PLC (Standard) 
P4 Compressor
Interlocks and logic for P4 Compressor 
Inputs:
	P4_RESET
	Operator button

	P4_READY
	From hardware

	PT861
	Interlock: won’t start if >20psi, will trip if >45psi

	P4_Start 
	Operator button PLC resets to 0 after 2S

	P4_Stop
	Operator button PLC resets to 0 after 2S


Outputs: P4_REM_CON -> Read Only

Pressure Control

Controls for PV142
Inputs:
	PV142_MODE
	Integer -  1=valve open;  0=valve operation based on OP/CL set points

	PV142_OP_SP
	Operator can change (default 20psi)

	PV142_CL_SP
	Operator can change (default 18psi)

	PT150
	This is the process variable used


Outputs: PV142 (open or closed)

Controls for PV254
Inputs:
	PV254_MODE
	Integer -  1=valve open;  0=valve closed


Outputs: PV254 (open or closed)

Controls for PV264
Inputs:
	PV264_MODE
	Integer -  1=valve open;  0=valve closed


Outputs: PV264 (open or closed)

Controls for PV256
Inputs:
	PV256_MODE
	Integer -  1=valve open;  0=valve closed


Outputs: PV256 (open or closed)

Controls for FCV241 (PID)
Inputs:
	FCV241_MODE
	Integer where 1=Auto and 0=Man

	FCV241_MAN_SET
	Used to set the valve position (0-100%) in Manual Control

	FCV241_SP
	FCV241 PID set point

	PT102
	This is the process variable for the PID

	PT150
	Valve interlocked to go to 100% if <0.5


Outputs: 
FCV241_OUT is the output of the loop to the valve (0-100%, read only)

Controls for FCV257 (PID)
Inputs:
	FCV257_MODE
	Integer where 1=Auto and 0=Man

	FCV257_MAN_SET
	Used to set the valve position (0-100%) in Manual Control

	FCV257_SP
	FCV257 PID set point

	PT277
	This is the process variable for the PID

	PT150
	Interlocked to go to Auto if <0.5


Outputs: FCV257_OUT is the output of the loop to the valve (0-100%, read only)

Controls for FCV151 (PID)
Inputs:
	FCV151_MODE
	Integer where 1=Auto and 0=Man

	FCV151_MAN_SET
	Used to set the valve position (0-100%) in Manual Control

	FCV151_SP
	FCV151 PID set point

	PT102
	This is the process variable for the PID


Outputs: FCV151_OUT is the output of the loop to the valve (0-100%, read only)

Controls for FCV1050 (PID)
Inputs:
	FCV1050_MODE
	Integer where 1=Auto and 0=Man

	FCV1050_MAN_SET
	Used to set the valve position (0-100%) in Manual Control

	FCV1050_SP
	FCV1050 PID set point

	PT1041
	This is the process variable for the PID

	PT1041
	Interlocked to close if this pressure <0.5


Outputs: FCV1050_OUT is the output of the loop to the valve (0-100%, read only)

Controls for FCV935 (PID)
Inputs:
	FCV935_MODE
	Integer where 1=Auto and 0=Man

	FCV935_MAN_SET
	Used to set the valve position (0-100%) in Manual Control

	FCV935_SP
	FCV935 PID set point

	PT1052
	This is the process variable for the PID


Outputs: FCV935_OUT is the output of the loop to the valve (0-100%, read only)

Controls for TPC High Voltage Interlocks
Inputs:
	LT124
	Interlock is OK if full (>75)

	PT150
	Interlock is OK if <5psi

	TPC_INTLK_RESET
	Interlocks latch and need operator reset


Outputs: TPC_HV_PERMIT (1=OK, 0=TRIPPED)

Controls for FCV272 (PID)
Inputs:
	FCV272_MODE
	Integer where 1=Auto and 0=Man

	FCV272_MAN_SET
	Used to set the valve position (0-100%) in Manual Control

	FCV272_SP
	FCV272 PID set point

	LT248
	This is the process variable for the PID


Outputs: FCV272_OUT is the output of the loop to the valve (0-100%, read only)

Cool Down

Interlocks and Control for PV815 & PV816
Inputs:
	CLDWN_1021_INTLK
	Temperature Interlock (can be overridden)

	CLDWN_1525_INTLK
	Temperature Interlock (cannot be overridden)

	EXPERT_OVERRIDE
	Used to override 1021_INTLK for 2 hours

	OVR_ET
	

	CLDWN_RST
	This will reset the tripped interlocks

	PV815_CON
	Operator control to open or close PV815

	PV816_CON
	Operator control to open or close PV816


Outputs: PV815 & PV816 ->Read Only
  OVR_ET Override Elapsed Time (up to 2 hours) ->Read Only

Interlocks and Control for FCV800 (no PID)
Inputs:
	FCV800_INTLK
	Pressure Temperature Combo Interlock (Read Only) 1=OK
The absolute difference between TE856 & TE184 <10
Pressure at PT861 < 45
Interlock forces valve to 100%

	FCV800_CON
	Operator input to control this valve 0-100%


Outputs: FCV800 *note: Tripped interlock forces valve to 100%, no reset

Controls for FCV837 (PID) includes a Rate and Ramp feature
Inputs:
	FCV837_MODE
	Integer where 1=Auto and 0=Man

	FCV837_MAN_SET
	Used to set the valve position (0-100%) in Manual Control

	FCV837_TGT
	Operator sets this value

	FCV837_HI_LIM
	Set a valve position high limit (0-100%)

	FCV837_RMP_UP_R
	Ramps the up rate

	FCV837_R_UP_LIM
	Limits the up rate

	FCV837_RMP_DWN_R
	Ramps the down rate

	FCV837_R_DWN_LIM
	Limits the down rate

	FCV837_RMP_ONOFF
	Operator turns on or off the ramp

	FCV837_SP_OPS
	Developed by the Rate Limiter


Outputs: FCV837_OUT is the output of the loop to the valve (0-100%, read only)
	  FCV837_RMP_STAT tells the operator whether or not the ramp is actually running




Controls for FCV626 Argon Makeup Valve (2 PIDs)
*note: Should display both the Cool down and Normal PID and indicate which is active
Inputs:
	FCV626_PID_SEL
	This selects which PID output to use, 1=Cool down, 0=Normal

	PT150
	this is the process variable for the Cool down PID (read only)

	FCV626_CD_MODE
	Cool down mode selector 1=Auto, 0=Man

	FCV626_CD_MAN_SET
	Cool down Manually set the valve position 0-100%

	FCV626_CD_SP
	Cool down loop set point

	LT124
	this is the process variable for the Normal PID (read only)

	FCV626_NORM_MODE
	Normal mode selector 1=Auto, 0=Man

	FCV626_NORM_MAN_SET
	Normal Manually set the valve position 0-100%

	FCV626_NORM_SP
	Normal loop set point


Outputs: FCV626_OUT this is the loop output to the valve no matter which PID is selected

Controls for PV290
*note: if PT864 or PT958 goes > 50psi the valve will close (requires a reset)
Inputs:
	PV290_CON
	Operator button to open valve

	PV290_RESET
	If Interlocks have tripped this is used to reset


Outputs: PV290 (open or closed) 
	  PV290_TRIP indicate the status of the interlock

Controls for PV310
*note: if PT312 goes > 50psi the valve will close (requires a reset)
Inputs:
	PV310_CON
	Operator button to open valve

	PV310_RESET
	If Interlocks have tripped this is used to reset


Outputs: PV310 (open or closed)
	  PV310_TRIP indicate the status of the interlock

PV270, PV300 & PV1058 Controls
There are no interlocks in the PLC
Inputs:
	PV270_CON
	Operator button to open PV270 (toggle in iFix)

	PV300_CON
	Operator button to open PV300 (toggle in iFix)

	PV1058_CON
	Operator button to open PV1058 (toggle in iFix)


Outputs: PV270, PV300 & PV1058 (open or closed)









Heaters

Controls for Heater 1 (PID)
Inputs:
	HTR_1_CON
	This enables the PID and sends an enable signal to the heater controller

	HTR_1_MODE
	Integer where 1=Auto and 0=Man

	HTR_1_MAN_SET
	Used to set the heater (0-100%) in Manual Control

	HTR_1_SP
	PID set point

	HTR_1_READY
	Input from the heater controller

	TE696
	Interlock at 230°C sets the heater to 0.0%

	TE696
	This is the process variable for the PID


Outputs: 	HTR_1_CON is used to Enable or Disable the PID and the heater controller
HTR_1_OUT is the output of the loop to the valve (0-100%, read only)

Controls for Heater Group 1 (PID)
Inputs:
	HTR_CON_GRP1
	This enables the PID and sends an enable signal to the heater controller

	HTR_GRP1_MODE
	Integer where 1=Auto and 0=Man

	HTR_GRP1_MAN_SET
	Used to set the heater (0-100%) in Manual Control

	HTR_GRP1_SP
	PID set point

	HTR_READY_GRP1
	Input from the heater controller

	TE157 & TE123
	Interlock at 95°C sets the heater to 0.0%

	TE123
	This is the process variable for the PID


Outputs: 	HTR_CON_GRP1 is used to Enable or Disable the PID and the heater controller
HTR_GRP1_OUT is the output of the loop to the valve (0-100%, read only)

Controls for Heater Group 2 (PID)
Inputs:
	HTR_CON_GRP2
	This enables the PID and sends an enable signal to the heater controller

	HTR_GRP2_MODE
	Integer where 1=Auto and 0=Man

	HTR_GRP2_MAN_SET
	Used to set the heater (0-100%) in Manual Control

	HTR_GRP2_SP
	PID set point

	HTR_READY_GRP2
	Input from the heater controller

	TE158 & TE137
	Interlock at 95°C sets the heater to 0.0%

	TE137
	This is the process variable for the PID


Outputs: 	HTR_CON_GRP2 is used to Enable or Disable the PID and the heater controller
HTR_GRP2_OUT is the output of the loop to the valve (0-100%, read only)

Controls for Heater Group 3 (PID)
Inputs:
	HTR_CON_GRP3
	This enables the PID and sends an enable signal to the heater controller

	HTR_GRP3_MODE
	Integer where 1=Auto and 0=Man

	HTR_GRP3_MAN_SET
	Used to set the heater (0-100%) in Manual Control

	HTR_GRP3_SP
	PID set point

	HTR_READY_GRP3
	Input from the heater controller

	TE173 & TE138
	Interlock at 95°C sets the heater to 0.0%

	TE138
	This is the process variable for the PID


Outputs: 	HTR_CON_GRP3 is used to Enable or Disable the PID and the heater controller
HTR_GRP3_OUT is the output of the loop to the valve (0-100%, read only)

HTR_GRP2_OUT is the output of the loop to the valve (0-100%, read only)

Controls for Heater Group 4 (PID)
Inputs:
	HTR_CON_GRP4
	This enables the PID and sends an enable signal to the heater controller

	HTR_GRP4_MODE
	Integer where 1=Auto and 0=Man

	HTR_GRP4_MAN_SET
	Used to set the heater (0-100%) in Manual Control

	HTR_GRP4_SP
	PID set point

	HTR_READY_GRP4
	Input from the heater controller

	TE174 & TE139
	Interlock at 95°C sets the heater to 0.0%

	TE139
	This is the process variable for the PID


Outputs: 	HTR_CON_GRP4 is used to Enable or Disable the PID and the heater controller
HTR_GRP4_OUT is the output of the loop to the valve (0-100%, read only)

Controls for Heater Group 5 (PID)
Inputs:
	HTR_CON_GRP5
	This enables the PID and sends an enable signal to the heater controller

	HTR_GRP5_MODE
	Integer where 1=Auto and 0=Man

	HTR_GRP5_MAN_SET
	Used to set the heater (0-100%) in Manual Control

	HTR_GRP5_SP
	PID set point

	HTR_READY_GRP5
	Input from the heater controller

	TE175 & TE128
	Interlock at 95°C sets the heater to 0.0%

	TE128
	This is the process variable for the PID


Outputs: 	HTR_CON_GRP5 is used to Enable or Disable the PID and the heater controller
HTR_GRP5_OUT is the output of the loop to the valve (0-100%, read only)

Controls for Heater Group 6 (PID)
Inputs:
	HTR_CON_GRP6
	This enables the PID and sends an enable signal to the heater controller

	HTR_GRP6_MODE
	Integer where 1=Auto and 0=Man

	HTR_GRP6_MAN_SET
	Used to set the heater (0-100%) in Manual Control

	HTR_GRP6_SP
	PID set point

	HTR_READY_GRP6
	Input from the heater controller

	TE176 & TE129
	Interlock at 95°C sets the heater to 0.0%

	TE129
	This is the process variable for the PID


Outputs: 	HTR_CON_GRP6 is used to Enable or Disable the PID and the heater controller
HTR_GRP6_OUT is the output of the loop to the valve (0-100%, read only)

Controls for Flange Heaters (PID) (1-11)
Inputs:
	FL_ON_HTRx
	Operator control to turn heater PID Man (off) or Auto (on) 

	DP_ATM_1
	Dew Point instrument used for all 11 heaters

	FL_SP_HTRx
	Operator Set Point

	FL_DB_HTRx
	Dead Band set by operator

	TEAPx
	Integral Temperature Element 1 of 2 to be averaged as Process Variable

	TEBPx
	Integral Temperature Element 1 of 2 to be averaged as Process Variable

	DP_SP_Block
	Custom Block used to add Dew Point influence to the set point


Outputs: 	HAPx, HBPx and HCPx are the 3 heaters units that are turned on or off based on the PID output percentage. Note: x = the heater number 1 through 11
Purifier

Controls for PV438
Inputs:
	PV438_MODE
	Integer -  1=valve open;  0=valve closed


Outputs: PV438 (open or closed)

Controls for PV440
Inputs:
	PV440_MODE
	Integer -  1=valve open;  0=valve closed


Outputs: PV440 (open or closed)

Controls for PV442
Inputs:
	PV442_MODE
	Integer -  1=valve open;  0=valve closed


Outputs: PV442 (open or closed)

Controls for PV646
Inputs:
	PV646_MODE
	Integer -  1=valve open;  0=valve close

	TE445
	Valve closed if >150

	TE545
	Valve closed if >150

	PV646_RESET
	Interlock trip latches and needs an operator reset


Outputs: PV646 (open or closed)
	  PV646_TRIP displays the status of the interlock

Controls for FCV162 (PID)
Inputs:
	FCV162_MODE
	Integer where 1=Auto and 0=Man

	FCV162_MAN_SET
	Used to set the valve position (0-100%) in Manual Control

	FCV162_SP
	FCV162 PID set point

	PT165
	This is the process variable for the PID


Outputs: FCV162_OUT is the output of the loop to the valve (0-100%, read only)

Controls for FCV191 (PID)
Inputs:
	FCV191_MODE
	Integer where 1=Auto and 0=Man

	FCV191_MAN_SET
	Used to set the valve position (0-100%) in Manual Control

	FCV191_SP
	FCV191 PID set point

	PT318
	This is the process variable for the PID


Outputs: FCV191_OUT is the output of the loop to the valve (0-100%, read only)

Controls for FCV667 (NO PID)
Inputs:
	FCV667_SP
	FCV667 Operator set point


Outputs:  FCV667 takes the set point to the internal controller

Controls for FCV657 (NO PID)
Inputs:
	FCV657_SP
	FCV657 Operator set point


Outputs: FCV657 takes the set point to the internal controller

Controls for FCV663 (NO PID)
Inputs:
	FCV663_SP
	FCV663 Operator set point


Outputs: FCV663 takes the set point to the internal controller

Controls for PV1072
Inputs:
	PV1072_MAN_OP
	Discrete-  1=valve open;  0=valve operation based on LL or PSI set points

	PV1072_LL_SP
	Operator input for Liq Level control valve opens if LL < SP

	LT455
	Process variable for LL control

	PV1072_PSI_SP
	Operator input for Pressure control valve opens if PSI > SP

	PT433
	Process variable for PSI control


Outputs: PV1072 (open or closed)

LAR Pump 1 Interlocks
For the pump to start
	PT150
	Must be <18psi

	PT318
	Must be <80psi

	PT318 minus PT378
	Must stay above 1.5psi

	PV254 or PV264
	Must be open

	Pump_1_Start
	Must = 1

	Pump_1_Stop
	Must = 0


Output: LAR_PUMP_1_FORWARD

LAR Pump 1 Controls
	PUMP_1_MODE
	Integer where 1=Auto and 0=Man

	PUMP_1_MAN_SET
	Pump speed minimum 3000 RPM can go to 6300 RPM

	LAR_PUMP_1_FORWARD
	Interlock summation 


Output: P1_SPEED_OUT signal sent to pump

LAR Pump 2 Interlocks
For the pump to start
	PT150
	Must be <18psi

	PT318
	Must be <80psi

	PT318 minus PT378
	Must stay above 1.5psi

	PV254 or PV264
	Must be open

	Pump_2_Start
	Must = 1

	Pump_2_Stop
	Must = 0


Output: LAR_PUMP_2_FORWARD

LAR Pump 2 Controls
	PUMP_2_MODE
	Integer where 1=Auto and 0=Man

	PUMP_2_MAN_SET
	Pump speed minimum 3000 RPM can go to 6300 RPM

	LAR_PUMP_2_FORWARD
	Interlock summation 


Output: P2_SPEED_OUT signal sent to pump


RTDs Calibrated for K
	TE177
	TE178
	TE179
	TE181
	TE183

	TE184
	TE185
	TE187
	TE192
	TE194

	TE196
	TE198
	TE261
	TE271
	TE856

	TE857
	TE862
	TE863
	TE1053
	


All other RTDs calibrated in °C

Alarms

	Alarm Tags
	Type
	Default
	Description

	ALM_FT366_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_FT366_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_FT366_LO_SP
	REAL
	35.00 IN
	Adjustable Alarm Threshold

	ALM_FT376_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_FT376_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_FT376_LO_SP
	REAL
	35.00IN
	Adjustable Alarm Threshold

	ALM_FT855_LbM_cor_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_FT855_LbM_cor_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_FT855_LbM_cor_LO_SP
	REAL
	10.00 lb/min
	Adjustable Alarm Threshold

	ALM_LAr_BUFF_HI_AL
	BOOL
	False
	1 is ALARM

	ALM_LAr_BUFF_HI_EN
	BOOL
	False
	Enable/Disable

	ALM_LAr_BUFF_HI_SP
	REAL
	4000 Gal
	Adjustable Alarm Threshold

	ALM_LT124_HI_AL
	BOOL
	False
	1 is ALARM

	ALM_LT124_HI_EN
	BOOL
	False
	Enable/Disable

	ALM_LT124_HI_SP
	REAL
	5.00 IN
	Adjustable Alarm Threshold

	ALM_LT124_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_LT124_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_LT124_LO_SP
	REAL
	3.00 IN
	Adjustable Alarm Threshold

	ALM_LT248_HI_AL
	BOOL
	False
	1 is ALARM

	ALM_LT248_HI_EN
	BOOL
	False
	Enable/Disable

	ALM_LT248_HI_SP
	REAL
	120.00 IN
	Adjustable Alarm Threshold

	ALM_LT248_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_LT248_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_LT248_LO_SP
	REAL
	13.00 IN
	Adjustable Alarm Threshold

	ALM_LT686_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_LT686_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_LT686_LO_SP
	REAL
	100.00 Gal
	Adjustable Alarm Threshold

	ALM_LT971_GAL_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_LT971_GAL_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_LT971_GAL_LO_SP
	REAL
	3000.00 Gal
	Adjustable Alarm Threshold

	ALM_PT102_HI_AL
	BOOL
	False
	1 is ALARM

	ALM_PT102_HI_EN
	BOOL
	False
	Enable/Disable

	ALM_PT102_HI_SP
	REAL
	16.65 PSIA
	Adjustable Alarm Threshold

	ALM_PT102_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_PT102_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_PT102_LO_SP
	REAL
	16.15 PSIA
	Adjustable Alarm Threshold

	ALM_PT1041_HI_AL
	BOOL
	False
	1 is ALARM

	ALM_PT1041_HI_EN
	BOOL
	False
	Enable/Disable

	ALM_PT1041_HI_SP
	REAL
	10.00 PSIG
	Adjustable Alarm Threshold

	ALM_PT150_HI_AL
	BOOL
	False
	1 is ALARM

	ALM_PT150_HI_EN
	BOOL
	False
	Enable/Disable

	ALM_PT150_HI_SP
	REAL
	15.00 PSIG
	Adjustable Alarm Threshold

	ALM_PT150_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_PT150_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_PT150_LO_SP
	REAL
	1.00 PSIG
	Adjustable Alarm Threshold

	ALM_PT318_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_PT318_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_PT318_LO_SP
	REAL
	70.00 PSIG
	Adjustable Alarm Threshold

	ALM_PT481_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_PT481_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_PT481_LO_SP
	REAL
	70.00 PSIG
	Adjustable Alarm Threshold

	ALM_PT486_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_PT486_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_PT486_LO_SP
	REAL
	25.00 PSIG
	Adjustable Alarm Threshold

	ALM_PT666_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_PT666_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_PT666_LO_SP
	REAL
	150.00 PSIG
	Adjustable Alarm Threshold

	ALM_PT687_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_PT687_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_PT687_LO_SP
	REAL
	90.00 PSIG
	Adjustable Alarm Threshold

	ALM_PT850_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_PT850_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_PT850_LO_SP
	REAL
	18.00 PSIG
	Adjustable Alarm Threshold

	ALM_PT861_LO_AL
	BOOL
	False
	1 is ALARM

	ALM_PT861_LO_EN
	BOOL
	False
	Enable/Disable

	ALM_PT861_LO_SP
	REAL
	34.00 PSIG
	Adjustable Alarm Threshold

	CLDWN_INTLK_AL
	BOOL
	False
	1 is ALARM

	CLDWN_INTLK_AL_EN
	BOOL
	False
	Enable/Disable

	CLDWN_WARN_AL
	BOOL
	False
	1 is ALARM

	CLDWN_WARN_EN
	BOOL
	False
	Enable/Disable

	CLDWN_WARN_SP1
	REAL
	8
	Adjustable Alarm Threshold

	CLDWN_WARN_SP2
	REAL
	15
	Adjustable Alarm Threshold

	EF1_TROUBLE_EN
	BOOL
	False
	Enable/Disable

	EF1_TROUBLE_AL
	BOOL
	False
	True if FT614 < the PLC threshold

	HEARTBEAT
	BOOL
	False
	Logic flips it from 0 to 1 to 0 continuously

	WATCHDOG
	Integer
	0
	Logic counts from 0 to 30000 and then resets to 0
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