 QI Personal Compilation

1 Cyclic Message Format

Cyclic Message Format for Multiple APC Instrument Channels

The Q.iMPACT cluster sends real-time process data to the Controller through “Cyclic Input-to-Controller Assembly” messages that are 496 bytes long.  These are Class 1 scheduled messages.

An “Instrument Channel” is the logical representation of a physical measurement device, either a scale or flow meter.  There are up to 200 instrument channels in a Q.iMPACT cluster, numbered from 1 to 200.  A Controller issues commands to a physical device using its instrument channel number.  You assign the instrument channel numbers during system configuration.

Data from each instrument channel fits into an “Assembly Slot” within the Cyclic Input messages.  Cyclic input data from each instrument channel, or the size of each assembly slot, is 20 bytes long.  The format of the data block is the same for all instrument channels.  There are 24 assembly slots in one 496-byte Cyclic Input-to-Controller Assembly message with 16 bytes reserved for future growth.  Assembly slots are numbered 1 to 24 within each Assembly message. 

Within a cluster, “Q.iMPACT Bridge” terminals contain a ControlNet interface card that communicates to a Controller.  Each bridge terminal has an Assembly message structure for up to 24 instrument channels.  It also contains a message router that sends command messages to remote Q.iMPACT terminals.

There is a fixed assignment of  “instrument channels” to “assembly slots” within each bridge terminal.  That is, each instrument channel has a fixed assembly slot within the Cyclic Message Assembly of a bridge terminal. Q.iMPACT assigns instrument channels to assembly slots sequentially within the bridge terminal, during system configuration.  The instrument channels may be local to the bridge terminal or they may be in remote Q.iMPACT terminals.  For most efficient operation of the cluster, you should configure as many instrument channels as possible to the local Assembly structure.  A Controller application must know the assembly slot for each instrument channel in order to get the real-time data for each device.

There must be a separate Q.iMPACT ControlNet Interface Card for every 24 instruments in the Q.iMPACT Cluster.  For example, to support a cluster with 96 instruments, you would need four ControlNet Interface cards in the cluster in four separate Q.iMPACT terminals.  A Q.iMPACT cluster can contain up to 200 instruments. 

The following table shows the arrangement of assembly slots within the larger assembly message for multiple instrument channels.

	Reserved
	
	Data Byte 1
	Data Byte 2
	…………
	Data Byte 16

	Assembly Slot 1
	
	Data Byte 17
	Data Byte 18
	…………
	Data Byte 36

	Assembly Slot 2
	
	Data Byte 37
	Data Byte 38
	
	Data Byte 56

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Assembly Slot 23
	
	Data Byte 457
	Data Byte 458
	
	Data Byte 476

	Assembly Slot 24
	
	Data Byte 477
	Data Byte 478
	……………
	Data Byte 496


The Q.iMPACT normally updates data for the Cyclic Input-to-Controller Assembly once a second.   In case of critical events, such as, the completion of a material movement operation or an error, the Q.iMPACT updates the status immediately.  The Controller sets the rate at which it cyclically reads the Assembly. 

2 Message #1. Q.iMPACT->Controller Cyclic Input Assembly for Single Instrument Channel

The Cyclic Input-to-Controller Assembly data for each instrument channel is 20 bytes long.  The table below shows the data format, which is the same for all instrument channels. 

	Offset
	“Data Descriptor Label”
	Short Name
	Data Type
	Access
	Internal Update Rate

	0
	Channel Number (1-200)
	Channel
	Byte
	View Only
	Once a Second

	1
	0 “PAC Data Integrity Bit” alternates polarity every 5 seconds.

1 “Instrument Data Integrity OK “

2 “Scale Over Capacity”

3 “Scale Under Zero”

4 “Scale Motion”

5 “Material Transfer Cycle Active”

6 “Final Control Element Output”               0 = Off , 1 = On

7 “Waiting for Controller to Acknowledge Last Material Transfer/Hand Add complete”


	DataIntegrity

DataOK

OverCapacity

UnderZero

ScaleMotion

CycleActive

FCE_Output

AwaitingACK
	8 Binary
	View Only
	Once a Second.

Critical Events Immediately.

	2
	0 “Feed Type”

1 “Feed Type” 0=Gain In Weight, 1= Loss In Weight, 2= Flow Meter, 3 = Hand Add

2 “Manual-Not Auto-Mode”

3 “Gross Weight Feed”

4 “Feed Override Active” – external logic inhibited from removing feed permissive

5 “Feed Failed”

6 “Communication Error”

7 “Device Stability Warning”

8 “Very Unstable Device”

9 “Too High or Too Low Flow” at cutoff

10 “Three Times Average Flow” at cutoff

11 “Fast Feed Rate Alarm”

12 “Wait for All Overlap Requests”

13 “Waiting to Start Primary” Overlapped Feed

14 “Primary Overlapped Feed” In Progress

15 “Secondary Overlapped Feed” In Progress
	FeedType

ManualMode

GrossWeight

FeedOverride

FeedFailed

CommError

WgtUnstable

VeryUnstable

ErraticFlow

3TimesFlow

RateAlarm

WaitOvlpReq

DelayPrimary

PrimOverlap

SecOverlap
	16 Binary 
	View Only
	Once a Second during Material Transfers

Critical Events Immediately.



	4
	“Feed Weight”.  This field is reset to zero at the beginning of a feed.

During most feeds, this field contains the Net Accumulated Weight for the single feed. 

During Primary Overlapped feeds, this field contains the combined weight of all feeds.

At completion of the feed, it contains the Delivered Weight for this feed.
	FeedWeight
	IEEE 

Float 32 
	View Only
	Once a Second during Material Transfer Cycle. 

	8
	“Gross Weight”.  For scales, this field the gross weight.  For flow meters, this field is the same as Feed Weight.
	GrossWeight
	IEEE

Float 32
	View Only
	Once a Second for Scales

	12
	“Rate of Change of Weight”
	Rate
	IEEE

Float 32
	View Only
	Once a Second during Material Transfers for Flow Meters and Scales.

	16
	“Time until Slow Step Timer Expires” in Seconds.  0 = Alarm.
	SlowStepTimr
	Integer
	View Only
	Once a Second during Material Transfers

	18
	“Estimated Time to Complete” in Seconds 
	TimeToFinish
	Integer
	View Only
	Once a Second during Material Transfers

	
	End of Message. Length = 20 bytes
	
	
	
	


3 Message #2. Controller->Q.iMPACT Command for Single Instrument Channel

A Controller sends a Shared Data Request Message to the Q.iMPACT to give a specific command to a specific instrument channel.  To send the message, the Controller Ladder program executes a MESSAGE instruction to “Set All Attributes in Class 84 (hex) Instance 1” which sets the APC Command “ACM00” Object in the Q.iMPACT.

The message table below shows the APC Command Object format.  The first four fields of this message are identical in this request message and in its matching response message. 

	Offset
	“Data Descriptor Label”
	Short Name
	Data Type
	Access

	0
	“Channel Number” ( 1 – 200 ) 
	Channel
	Byte 
	Engineer

	1
	“Message Sequence Number”.  The controller must generate a new sequence number for each new command.
	SequenceNum
	Byte 
	Engineer

	2
	“Material Path Index” ( 1- 1000 )
	MaterialPath
	Integer
	Engineer

	4
	“Command” Number

1 Start Material Transfer.

2 Start Material Transfer with Gross  Weight Target.   This command is only valid for a scale device.

3 Start Hand Add.

4 Acknowledge Material Transfer or Hand Add Complete

5 Abort Material Transfer

6 Reset Slow Step Timer 

7 Start Manual Mode

8 Turn on FCE in Manual Mode

9 Turn off FCE in Manual Mode

10 Restart Auto Mode

11 Complete Feed in Manual Mode

12 Master Reset – Instrument channel 

13 Report Last Status

14 Master Reset – Cluster

15 Validate Aggregate Secondary Feeds

30    Reset Local ControlNet Card

31    Reset all ControlNet Cards in Cluster
	Command
	Byte 
	Operator

	The  following fields are applicable only the “Start Material Transfer Cycle” Command 

	5
	“Group Number” for Start Material Transfer Command.  This field identifies which Primary and Secondary feed requests belong to the group of feeds that make up an overlapping feed.  A value = 0 indicates that this NOT an overlapped feed request.
	GroupNumber
	Byte
	Operator

	6
	“Number of Overlapping Secondary Feeds” that are being fed into a Unit simultaneously with THIS Primary Feed.  This field is only meaningful in a Primary Feed using scale instrument for the Vessel.  The Material-Path must indicate this Gain-In-Weight feed.  The APC turns on the FCE for the Primary Feed when it determines there will be enough time after the overlap completes to run the APC algorithm with the scale.
	OverlapNum
	Byte
	Operator

	7
	“Reserved”
	Reserved
	Byte
	Engineer

	8
	“Target Weight”

For “Start Material Transfer” or “Start Hand Add” commands, this field must contain the target weight for the feed.

For “Turn On FCE In Manual Mode”, this field must contain the number of seconds to keep the FCE on”. The value “-9999” is a 32-year timeout.  All other negative values are a 0-second timeout.

For “Reset Slow Step Timer”, this field may contain the number of seconds to set the slow step timer.  If this field is 0, the Q.iMPACT resets the slow step timer to its original value for the feed.
	TargetWeight
	IEEE Float 32
	Operator

	12
	“Tolerance +”

Value “-9999” disables tolerance check.
	PosTolerance
	IEEE Float 32
	Operator

	16
	“Tolerance –“

Value “-9999” disables tolerance check.
	NegTolerance
	IEEE Float 32
	Operator

	20
	“Material Transfer ID” is an identifier field that is sent from the Material Transfer Controller.  The Q.iMPACT reports this field as part of the data collection record.  If there is a “~” in the field, the Q.iMPACT displays the data following the “~”.
	MatTranID
	40 Character
	Engineer

	
	End of Message. Length = 60.
	
	
	


Message #3. Q.iMPACT->Controller Response for Single Instrument Channel

The following table shows the format of the APC Command Status Object, which is sent from the Q.iMPACT to the Controller.  To get the Command Status Object, the Controller Ladder program must execute a MESSAGE instruction to “Get All Attributes from Class 85 (hex) Instance 1” which gets the APC Command Status “ACS00” Object in the Q.iMPACT.  The first four fields of the Command Status Object are identical to the Command Object in Request Message #2.  If these fields do not match in the two messages, the Controller will know that the response is not valid and must take corrective action.

	Offset
	“Data Descriptor Label”
	Short Name
	Data Type
	Access

	0
	“Channel Number” as in  Message #2
	Channel
	Byte
	View Only

	1
	“Message Sequence Number”  as in Message #2
	SequenceNum
	Byte
	View Only

	2
	“Material Path Index”  as in Message #2
	MaterialPath
	Integer
	View Only

	4
	“Command” Number as in Message #2
	Command
	Byte
	View Only

	5
	“Command Status”

See Listing below.
	ComandStatus
	Byte 
	View Only

	The following fields typically are only applicable in the “Acknowledge Material Transfer Complete” Command Response.  However, when a Start Material Transfer command fails immediately, these fields will contain values indicating a Material Transfer failure. 

	6
	“Material Transfer Status”

See Listing below.
	MxferStatus
	Byte
	View Only

	7
	“Reserved”
	Reserved
	Reserved
	View Only

	8
	“Material Transfer Status Qualifiers”

0 “Over Tolerance” 

1 “Under Tolerance”

2 “Power Failure” during feed

3-15 Reserved
	MxferStatQ
	16 Binary
	View Only

	10
	“Reserved”
	Reserved
	Integer
	View Only

	12
	“Delivered Weight”
	FeedWeight
	IEEE Float 32
	View Only

	16
	“Deviation Error from Target Weight”
	TargetError
	IEEE Float 32
	View Only

	
	End of Message.  Length = 20
	
	
	


4 Command Status Values: (ARN05)

0 SUCCESS – Start Gain-In-Weight Material Transfer Command Complete

1 SUCCESS – Start Loss-In-Weight Material Transfer Complete.

2 SUCCESS – Start Flow Meter Material Transfer Complete.

3 SUCCESS – Start Validate Aggregate Feed Complete.

4 SUCCESS – Start Hand Add Command Complete.

5 SUCCESS –  Command Complete

6 Command Not Complete – Request status again after a short delay 

7 ERROR – Communications Error

8 ERROR – Invalid Instrument Channel Number

9 ERROR – Invalid Command

10 ERROR – Invalid Material-Path Table Index Number

11 ERROR – Invalid Algorithm in Material-Path Table Entry

12 ERROR – Invalid Feed Type in Material-Path Table Entry

13 ERROR – Invalid Measuring Device Channel Table Index  in  Material Path Table Entry

14 ERROR – Invalid Gain In Weight Feed and Dump to Empty Algorithm  Combination in Material Path Table 

15 ERROR – Invalid Destination in Material Path Table Entry.

16 ERROR – Other invalid data in Material Path Table Entry

17 ERROR – Overlap Feed Request Error, including invalid Loss In Weight Feed in Material Path Entry and Overlapping Feed Command. 

18 ERROR – Invalid data In Measuring Device Channel Table Entry

19 ERROR – Invalid Mode for Command, e.g., Controller is requesting to start a new material transfer before the last feed is complete or before the controller has acknowledged that the last material transfer is complete.

20 ERROR – Requested add amount too small

21 ERROR – Requested add amount would bring Scale Device over capacity

22 ERROR – Scale Device Currently over Capacity

23 ERROR – Scale Device Currently under Zero

24 ERROR – Instrument Malfunction

25 ERROR – Target Weight is less than Spill

26 ERROR – Response Timeout

27 ERROR – Too many overlapping feeds

28 WARNING – Delayed start to feed due to overlapping feed.

29 WARNING – Abort ignored since Time to Complete was less than Feed Override Time

30 ERROR – Invalid overlap group number

31 WARNING – Waiting for All Secondary Requests.

32 WARNING – Waiting for Measuring Device Stability.

33 ERROR – Not Enough Material.

34 ERROR – Device not configured or calibrated properly.

35  Warning – Secondary Feed Start queued.
36  Error – License violation, use Spill only 
95  Error – Scale capacity problem
96  Error – Scale or Flowmeter problem

97  Warning – Scale Loss in Weight busy
98  Error – Aborted due to very unstable Scale
99 Error – No Overlapping Feed command being processed
5 Material Transfer Status Values:  (ARN06)

0 Successful Material Transfer – K1, K2 parameters updated

1 Successful Material Transfer – Spill Only

2 Successful Material Transfer- Dump to Empty

3 Successful Hand Add

4 Material Transfer Complete -  Parameters NOT updated

5 Material Transfer Complete – Parameters reset.

6 Material Transfer Complete with Manual Operation

7 Failed – Unstable Scale

8 Failed – Overlapping Feed Error Corrupted Flow 

9 Failed – Erratic Flow Error

10 Failed  - Low Flow Error

11 Failed -  High Flow Rate Alarm Error

12 Failed – Communication Error

13 Failed – Instrument Error

14 Failed – Scale Device Capacity Error

15 Failed – Predictive Algorithm Error

16 Failed – Material Transfer with Manual Operation

17 Failed – Amount of material transferred did not match in source and destination.

18 Failed – Controller Aborted Material Transfer

19 Failed – Controller Reset Channel

20 Failed – Controller Reset Cluster

21 Failed -  Reserved

22 Failed – Slow Step Timer Timeout

23 Failed – Secondary Requests Timeout

24 Failed – Power Failure During Feed

25 Failed – Start Material Transfer Command Failed Immediately – Transfer Did Not Start

26 Status Only – Material Transfer Is In Progress.

(ARN07)

Transfer Status Qualifier Bits




Transfer Status Qualifier Bits. Set at completion of feed.

0 Over Tolerance

1 Under Tolerance

2 Power Failure During Feed

6 PAC Communications Command Data


	ControlNet Class Code: 84 hex


There is one instance of the PAC Command Data Object. 

The Q.iMPACT stores these Shared Data fields in HEAP memory.  It only actively maintains these fields when it has a local Controller “Bridge” Interface.

A Controller sends a Shared Data Request Message to the Q.iMPACT to give a specific command to a specific instrument or Unit.  To send the message, the Controller Ladder program executes a MESSAGE instruction to “Set All Attributes” in the PAC Command “ACM00” Object in the Q.iMPACT.  The table below shows the PAC Command Object format.  The first four fields of this message are identical in this request message and in its matching response message. 

PAC Communications Command SHARED DATA

Attr. 
Function/Value


Name
Format
Description
1
Channel Number


acm01
UC
Instrument Channel for Command. 

2
Message Sequence Number
acm02
UC
Message Sequence Number of Command. 

3
Material Path Index

acm03
US
Material Path Index

4
Command Number

acm04
UC
“Command” Number.  Refer to “akn04”.

5
Overlap Feed Group

acm05
UC
Overlap Feed Group.  Refer to “akn05”.

6
Number of Overlapping Feeds
acm06
US
Number of Overlapping Feeds that are 

simultaneously going into a Unit.  Refer to “akn06”.

7
Target Weight


acm07
F
Target Feed Weight.
8
Positive Tolerance

acm08
F
Positive Feed Tolerance.

9
Negative Tolerance

acm09
F
Negative Feed Tolerance.

10
Batch ID/ Display Message
acm10
40C
Batch ID from Host Controller that is used for

Data Collection Messages.   If there is a “^” 

in the field, data following the “^” is used 

as a Display Message for the Q.iMPACT 

display.

7 PAC Communications Command Status


	ControlNet Class Code: 85 hex


There is one instance of the PAC Command Status Object. 

The Q.iMPACT stores these Shared Data fields in HEAP memory.  It only actively maintains these fields when it has a local Controller Interface.

The Q.iMPACT sends the PAC Command Status Shared Data to the Controller to give the immediate status for a command.  To get the Command Status Object, the Controller Ladder program must execute a MESSAGE instruction to “Get All Attributes” of the PAC Command Status “ACS00” Object in the Q.iMPACT.  The first four fields of the Command Status Object are identical to the Command Object in Request Message #2.  If these fields do not match in the two messages, the Controller will know that the response is not valid and must take corrective action.

PAC Communications Command Status SHARED DATA

Attr. 
Function/Value


Name
Format
Description
1
Channel Number


acs01
UC
Instrument Channel for Command. 








Same as acm01.

2
Message Sequence Number
acs02
UC
Message Sequence Number of Command. 








Same as acm01.

3
Material Path Index

acs03
US
Material Path Index.  Same as acm01.

4
Command Number

acs04
UC
Command Number.  Same as acm01.

5
Command Status


acs05
UC
Command Status.  Refer to “arn05”.

6
Last Material Transfer Status
acs06
US
Last Material Transfer Status.  Refer to








“arn06”.

7
Transfer Status Qualifier Bits
acs07
L
Transfer Status Qualifier Bits.  Refer to








“arn07”.
8
Delivered Weight


acs08
F
Delivered Weight at Completion of Feed.

9
Deviation from Target Weight
acs09
F
Deviation from Target Weight

8 Q.iMPACT->PLC Cyclic Communications Input Assembly 

	ControlNet Class Code: 86 hex


There are 25 instances of the Q.iMPACT->PLC Input Assembly.  One instance is reserved for future growth.

The Q.iMPACT stores these Shared Data fields in HEAP memory.  It only actively maintains these fields when it has a local Controller Interface.

The Q.iMPACT sends the real-time process data to the Controller through the Q.iMPACT->Controller Cyclic Input Assembly message.  Each Q.iMPACT channel, representing either a weigh scale or flow meter, has a Q.iMPACT->Controller Input Assembly data block that is 20 bytes long.  The format of the block is the same for all channels.  The Q.iMPACT packs multiple instrument channels into one large Cyclic Input-to-Controller Assembly message.  24 instrument channels can fit snuggly into one 496-byte Class 1 message, with 16 bytes reserved for future growth.

This approach requires a separate Q.iMPACT Bridge terminal containing a ControlNet Interface Card for every 24 channels in the Q.iMPACT Cluster.  For example, to support a cluster with 96 channels, you would need four ControlNet Interface cards in the cluster in four separate Q.iMPACT terminals.  A Q.iMPACT cluster can contain up to 200 channels.  

The Instrument Channel Configuration Object has the assignment of instrument channels to the Q.iMPACT Bridge terminal containing the ControlNet interface.  The following table shows the arrangement of instrument data within the larger assembly message for multiple instrument channels.

	Reserved
	
	Data Byte 1
	Data Byte 2
	…………
	Data Byte 16

	Assembly Slot 1
	
	Data Byte 17
	Data Byte 18
	…………
	Data Byte 36

	Assembly Slot 2
	
	Data Byte 37
	Data Byte 38
	
	Data Byte 56

	
	
	
	
	
	

	
	
	
	
	
	

	Assembly Slot 23
	
	Data Byte 457
	Data Byte 458
	
	Data Byte 476

	Assembly Slot 24
	
	Data Byte 477
	Data Byte 478
	……………
	Data Byte 496


The Q.iMPACT normally updates data for the Cyclic Input-to-Controller Assembly once a second.   In case of critical events, such as, the completion of a material movement operation or an error, the Q.iMPACT updates the status immediately.  The Controller sets the rate at which it cyclically reads the Assembly. 

The Cyclic Input-to-Controller Assembly data for each instrument channel is 20 bytes long.  Refer to the Process Table, which shows the format of the assembly.

9 Q.iMPACT->Controller Cyclic Communications Input Assembly

Attr. 
Function/Value


Name
Format
Description
1
Reserved


aa101
16C
Reserved

2
Channel #1 PLC Input Assembly
aa102
20C
Channel #1 PLC Input Assembly

3
Channel #2 PLC Input Assembly
aa103
20C
Channel #2 PLC Input Assembly

.
.
.


.
.
.

.
.
.


.
.
.

25
Channel #24 PLC Input Assembly
aa125
20C
Channel #24 PLC Input Assembly

Q.iMPACT->PLC Cyclic Communications Input Assembly 

	ControlNet Class Code: 86 hex


There are 25 instances of the Q.iMPACT->PLC Input Assembly.  One instance is reserved for future growth.

The Q.iMPACT stores these Shared Data fields in HEAP memory.  It only actively maintains these fields when it has a local Controller Interface.

The Q.iMPACT sends the real-time process data to the Controller through the Q.iMPACT->Controller Cyclic Input Assembly message.  Each Q.iMPACT channel, representing either a weigh scale or flow meter, has a Q.iMPACT->Controller Input Assembly data block that is 20 bytes long.  The format of the block is the same for all channels.  The Q.iMPACT packs multiple instrument channels into one large Cyclic Input-to-Controller Assembly message.  24 instrument channels can fit snuggly into one 496-byte Class 1 message, with 16 bytes reserved for future growth.

This approach requires a separate Q.iMPACT Bridge terminal containing a ControlNet Interface Card for every 24 channels in the Q.iMPACT Cluster.  For example, to support a cluster with 96 channels, you would need four ControlNet Interface cards in the cluster in four separate Q.iMPACT terminals.  A Q.iMPACT cluster can contain up to 200 channels.  

The Instrument Channel Configuration Object has the assignment of instrument channels to the Q.iMPACT Bridge terminal containing the ControlNet interface.  The following table shows the arrangement of instrument data within the larger assembly message for multiple instrument channels.

	Reserved
	
	Data Byte 1
	Data Byte 2
	…………
	Data Byte 16

	Assembly Slot 1
	
	Data Byte 17
	Data Byte 18
	…………
	Data Byte 36

	Assembly Slot 2
	
	Data Byte 37
	Data Byte 38
	
	Data Byte 56

	
	
	
	
	
	

	
	
	
	
	
	

	Assembly Slot 23
	
	Data Byte 457
	Data Byte 458
	
	Data Byte 476

	Assembly Slot 24
	
	Data Byte 477
	Data Byte 478
	……………
	Data Byte 496


The Q.iMPACT normally updates data for the Cyclic Input-to-Controller Assembly once a second.   In case of critical events, such as, the completion of a material movement operation or an error, the Q.iMPACT updates the status immediately.  The Controller sets the rate at which it cyclically reads the Assembly. 

The Cyclic Input-to-Controller Assembly data for each instrument channel is 20 bytes long.  Refer to the Process Table, which shows the format of the assembly.

10 Q.iMPACT->Controller Cyclic Communications Input Assembly

Attr. 
Function/Value


Name
Format
Description
1
Reserved


aa101
16C
Reserved

2
Channel #1 PLC Input Assembly
aa102
20C
Channel #1 PLC Input Assembly

3
Channel #2 PLC Input Assembly
aa103
20C
Channel #2 PLC Input Assembly

.
.
.


.
.
.

.
.
.


.
.
.

25
Channel #24 PLC Input Assembly
aa125
20C
Channel #24 PLC Input Assembly

10.1 PAC Processes

There are 12 PAC Process Identifiers within a Q.iMPACT, and, at most, only 12 PAC Processes can be active at a time within each Q.iMPACT.  There can be 240 PAC Process Identifiers in a Q.iMPACT cluster, but there are can be at most 200 active PAC Processes in a Q.iMPACT cluster.  When there are one to four scales and up to eight flow meters in the Q.iMPACT, the assignment of devices to processes within a Q.iMPACT is as follows:

Process 1 
Flow Meter K

|
Process 2
Flow Meter L
Process 3 
Flow Meter M

|
Process 4 
Flow Meter N

Process 5 
Flow Meter O

|
Process 6 
Flow Meter P

Process 7
Flow Meter Q

|
Process 8
Flow Meter R
Process 9 
Scale A 

|
Process 10
Scale B 


Process 11
Scale C 

|
Process 12
Scale D 

When there are no scales and up to 12 flow meters in the Q.iMPACT, the assignment of Processes to Flow Meters is as follows:

Process 1 
Flow Meter K

|
Process 2
Flow Meter L
Process 3 
Flow Meter M

|
Process 4 
Flow Meter N

Process 5 
Flow Meter O

|
Process 6 
Flow Meter P

Process 7
Flow Meter Q

|
Process 8
Flow Meter R
Process 9
Flow Meter S

|
Process 10
Flow Meter T
Process 11
Flow Meter U

|
Process 12
Flow Meter V


10.2 Measuring Device Channel  Table

Each Measuring Device Channel Table entry contains several static parameters associated with flow control for each measuring device.  A Measuring Device is a Scale or Flow Meter.  The System Engineer initially sets up these parameters at system installation and only changes them to “fine tune” or to reconfigure the system.   Some parameters are only applicable to scale devices.

	ControlNet Class Code: 8A hex


An instance of the Measuring Device Channel Table Object may exist for each of 200 instruments in a Q.iMPACT cluster.  Each contains the numbered instance attributes.

MEASURING DEVICE CHANNEL TABLE SHARED DATA

Where the Hex number  ‘nn’ is the instance representing the Measuring Device 1-200.
Attr. 
Function/Value


Name
Format
Description
1
Measuring Device Assigned
unn01
UC
Setup. 1=Yes, 0=No 

2
Q.iMPACT Terminal

unn02
C
Setup.  0, 1-9, A-K.  Cluster Terminal 

containing Measuring Device.

3
Measuring Device

unn03
C
Setup.  Scale A – D or Flow Meter K – V.

4
Stable Scale Time

unn04
US
Setup. Number of seconds to wait for a 

stable scale  reading before returning an 

“Unstable Scale” failure status.  Range is 5-

10 seconds.

5
Reserved


unn05
US
Reserved. 

6

Feed Override Time

unn06
US
Setup. Time in seconds that any external 









logic (such as Slow Stem Timer or an 









operator changing modes) will be inhibited 









from removing the permissive on the 









enabling logic that is controlling the Final 









Control Element (FCE). This is used to 









prevent  something other than the Fast-Cut-









Off from closing the FCE, which might cause 









the PAC to develop erroneous data for 









subsequent update of its constants.  









The PAC sets a status indicating that the 









Material Transfer is within the feed override









Time. Default = 20 seconds 

7

Minimum Slow Step Time

unn07
US
Setup.  The PAC algorithm computes a “step 









slow” value.  If the computed value is less 









than the minimum specified here,  PAC uses









the minimum instead. Typical range is 30-60 









seconds. 

9

Overlap Feed Alone Time

unn09
US
Setup. Time that an overlapped feed must 









fed alone before cutoff, in seconds. Typically









10-20 seconds.

10

Overlap Time Tolerance

unn10
US
Setup. Additional time in seconds allowed for 









an overlapping feed to complete.

11

Zero Flow Threshold

unn11
Float
Setup. Flow rate below which the system 









assumes zero flow. Typically sized 0.001%-









0.01% of Max Scale Capacity/second.  In a 









“dump to empty”,  the PAC uses this value to 









determine when a “dump to empty” is









complete.  After this point, PAC keeps the 









FCE energized until the “drain time“ expires.









When this value < 0, PAC task uses absolute 









Value for drain timer for and aborts drain 









Timer at zero flow.

12

Unstable Device Flow Threshold
unn12
Float
Setup. Flow rate above which PAC 









generates a “Noisy Scale” condition when 









waiting for a stable scale reading. Typically 








sized 0.005%-0.05% of Max Scale Capacity








per second. Must be larger than Minimum 








Flow.

13

Minimum Add


unn13
Float
Setup.  The smallest amount of material the 









system will attempt to add. Typically 0.01%-









1% of Max Scale Capacity.

14

Maximum Unit Size

unn14
Float
Setup. Over capacity point of a vessel, in 









weight units.

15

Dump Trip Point


unn15
Float
Setup. Level below which PAC considers









Dump To Empty complete. Typically,









0.001%-0.01% of Max Unit Size. Must be 









less than smallest batch size for the Unit.

16

Min PAC Flow Rate Threshold
unn16
Float
Setup.  PAC starts to apply the predictive 









algorithm when measured flow exceeds this 









value.  Typically, 0.1% of Max Unit Size. 









Must be larger than Minimum Flow.  PAC









sets the setpoint target = SP – Spill until the









the flow rate reaches the this value.

19

Reserved


unn19
Float
Reserved.

30

Current Zero


unn30
Float
Calculated.  After a “Dump to Empty” 









operation, PAC sets this value to actual









scale weight when it algorithmically detects






the zero.  It helps track a “heel” buildup in 






the vessel.

10.3 Material-Path (i.e. Raw Material) Table

The Material-Path Table defines the routing and flow control of each Raw Material through each specific Measuring Device and Unit in the Q.iMPACT.  Each Q.iMPACT may contain the definition for all the Material-Paths for the entire Q.iMPACT cluster, but it must only necessarily have the data associated with local Material-Paths.  There may be up to 1000 Material-Paths in the Q.iMPACT cluster.

The Material-Path entry contains both static Setup parameters and dynamic PAC parameters. The System Engineer sets up the static parameters that are configuration and static processing parameters for the Material-Paths.  This data only changes when the System Engineer is “fine-tuning” the system or is reconfiguring the factory.

The Dynamic PAC parameters are variables that dynamically control the feed cutoffs.  These variables are set initially to a default value, but their values may change after every feed cycle.  Examples of these parameters are the PAC algorithm cutoff “constants.”  The PAC algorithm automatically calculates the optimum values for these variables after a minimum number of feeds. Other dynamic parameters include the counts for good and bad feeds.  Only the local Q.iMPACT has an up-to-date copy of the dynamic parameters.

	ControlNet Class Code: 8C hex


An instance of the Material-Path Object may exist for each of 1000 Material-Paths.  Each contains the numbered instance attributes.

MATERIAL-PATH TABLE SHARED DATA
(External Read/Write)

Where the ‘nn’ is the instance representing the internal Unit number 1-1000, in base 36 number representation.

Attr. 
Function/Value


Name
Format
Description
1
Material-Path Assigned

qnn01
UC
Setup. 1=Yes, 0=No 

2
Instrument Channel

qnn02
UC
Setup. Channel 1 to 200 is the Q.iMPACT 

logical measuring device channel in the 

cluster that processes this Material-Path. 

3
Text Descriptor


qnn03
19C
Text Descriptor for Material-Path ID 

5
PAC Algorithm


qnn05
UC
Setup.  PAC Algorithm.

0 = Spill Only, 

1 = K1, 

2 = K2, 

3 = Dump To Empty.

6
Feeder Type


qnn06
UC
Setup.   Feeder Type


0 Gain In Weight, 

1 Loss In Weight, 

2 Flow Meter

3 Hand Add

7
Slow Step Timer Factor

qnn07
F
Setup.  The Slow Step Timer is defined








Factor*( target / average flow ).  The factor








is normally set as 1.5, but is adjustable on a








material basis.








If SST Factor< 0, used absolute value for 

SST Factor, but generate alarm only

When SST expires.

9
Minimum Open Time

qnn09
US
Setup.  Time in seconds that spill 

compensation is not applied immediately 

following control device opening. If = 0, no 

minimum.   It is the minimum time in 

seconds that a feed must be active 

before it is considered “successful” and 

will have its PAC parameters updated.  

This check guarantees that the flow rate 

is valid before PAC updates the PAC 

parameters for a Material Path.  

10
Drain Time


qnn10
US
Setup.  Time in seconds that the system will 

wait for material to drain into a vessel after 

feed is complete and before testing for 

material delivery tolerance.

11
Average Flow Rate Low Limit
qnn11
Float
Setup. Lower alarm limit for the Average

Flow Rate “A”. Typically set at 50% of the 

flow rate, in weight or volume units/second.
12
Average Flow Rate High Limit
qnn12
Float
Setup. Upper alarm limit for the Average

Flow Rate “A”. Typically set at 150% of the 

flow rate, in weight or volume units/second.

13
Average Spill Low Limit

qnn13
Float
Setup.  Lower alarm limit for the Average 

Spill “AA”. Typically set at 50% of the 

average spill, in weight or volume units.
14
Average Spill High Limit

qnn14
Float
Setup.  Upper alarm limit for the Average 

Spill “AA”. Typically set at 150% of the 

average spill, in weight or volume units.
15
Algorithm Update Parameter
qnn15
Float
Setup. PAC uses this value in calculation of 

Average Flow Rate “A”, Average Spill “AA”, 

and Cutoff Constants “B”, “BB”, and “C”.  

It controls how quickly the system 

responds to a change in operating 

conditions. Range is 0.0–1.0. Smaller values 

(0.1–0.3) should be used for systems that 

have few changes, while larger values (0.6-

0.8) are used for systems that change 

frequently. Default value is 0.2.

16
Flow Rate Filter Sample Period
qnn16
UC
Setup.  This value determines specifies the








period of time, from 1 to 60 seconds, over 

which the rate is calculated.   For lower 

values,  PAC responds more quickly to 

changes in rate.  For larger values, the rate

value changes more smoothly.

17
Destination Channel

qnn17
UC
Setup. Destination channel.  Range 0 – 








200. If the Destination Unit = 0, PAC 

disables Unit Verification and Batch Count 

Checking. At beginning of the feed, the PAC 

finds the weight in the destination channel to

determine if this Material Feed will cause an overflow in the destination channel.  At the end of the feedings, the PAC determines if the loss in weight in the source channel matches the gain in weight in the destination unit.  Note that there may be multiple concurrent feeds into the destination channel. Destination Channel = 255 indicates that the Destination is outside of this cluster.

18
Max Flow Rate Alarm Value.
qnn18
Float
Setup.  Flow rates above this value generate








and alarm and terminate the feed.  Value = 0








turns off alarm checking.

19
Average Flow Rate “A”

qnn19
Float
Calculated/ Initialized in Setup. Average 

Flow Rate “A”, in weight or volume units / 

second.

20
Average Spill “AA”

qnn20
Float
Calculated/ Initialized in Setup. Average Spill 

“AA”, in weight or 
volume units.

21
Cutoff Constant K1

qnn21
Float
Calculated.  First-order cutoff parameter

 used in spill calculation.

22
Cutoff Constant K2

qnn22
Float
Calculated. Second-order cutoff parameter 

used in spill calculation.

23
Flow at Last Cutoff “Q”

qnn23
Float
Calculated. Material flow rate at the cutoff of 

the last feed cycle, in weight or volume units 

/ second.

24
Spill at Last Cutoff

qnn24
Float
Calculated. Material spill following the last 

feed cycle, in weight or volume units.

25
Cutoff Constant B


qnn25
Float
Calculated.  PAC uses “B” in K2 model. It is

the “Average Flow Squared”.

26
Cutoff Constant BB

qnn26
Float
Calculated.  PAC uses “BB” in K2 model.  It 

is the “Average Flow * Spill”.

27
Cutoff Constant C


qnn27
Float
Calculated.  PAC uses “C” in K2 model.  It is 

the “Average Flow Cubed”.

28
Consecutive Good Feed Counter
qnn28
Long
Calculated. Counts consecutive good feeds.

29
Total Good Feed Counter

qnn29
Long
Calculated. Counts total good feeds.

30
Total Bad Feed Counter

qnn30
Long
Calculated. Counts the total bad feeds.  

Feeds aborted early in the Material Transfer

cycle are not counted as bad feeds.

31
Diagnostic Status Bits

qnn31
Long
Calculated. PAC sets feed diagnostic status 

word at  completion of last feed.  A bit SET 

means:

0 OK to process requested feed

1 Minimum Open Time passed OK

2 Minimum Feed Time passed  OK

3 Predictive algorithm started  OK

4 Predictive algorithm completed OK

5 Feed Complete & Waiting for Stable Scale

6 Over Tolerance

7 Under Tolerance

8 Flow Rate within limits

9 Flow rate within 50% of range

10 Flow rate within 75% of range 

11 Spill within limits

12 Spill within 50% of range

13 Spill within 75% of range

14 Primary Feed Alone

15 Awaiting Start Stability 

16 Dump Trip Point Passed

17 Validating Aggregate Feed

18 Checking Fast Flow Rate Alarm

19 Hand Add Complete Detected

20 Feed Aborted Awaiting Drain

21 Power Failure During Feed

22 Configuration Reset During Feed

23 Entered Setup During Feed

24 ETC Error on Last Primary Feed

25 – 31 Reserved

32
Last Material Transfer Status
qnn32
UC
Calculated. Last Material Transfer Status is 

set at completion of feed.  Refer to arn06.
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