1 History Records

At the completion of each Material Transfer operation, Q.iMPACT formats a History Record that contains the relevant details of the feed operation and attempts to send the record across a TCP/IP/Ethernet LAN connection.  

The history record is ASCII data in the following format, where  (*hst* and *hst*) are starting and ending delimeters for the history record.


(*hst*^


channel record sequence number^

channel number^

material path^


start command^

start command status^

material transfer completion status^


completion status qualifier^

delivered weight^


deviation From target^


assembly realtime status 1^

assembly realtime status 2^


overlap group^

number of Secondary Overlapping feeds^


target weight^

positive tolerance^

negative tolerance^


material transfer ID & display message^

feed time^

weight units^

start time^


start weight^

end weight^


average flow^

average spill^

K1 constant^

K2 constant^


flow at cutoff^

actual spill^


consecutive good feeds^

total good feeds^

total bad feeds^


diagnostic status^

channel record sequence number^

entire Measuring Device block with ‘^’ separating each field^

entire Material Path block with ‘^’ separating each field^

*hst*)

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.

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
US
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.

33
Cutoff Constant A_hat

qnn33
Float
Calculated.  PAC uses in K2 model. 

34
Cutoff Constant AA_hat

qnn34
Float
Calculated.  PAC uses in K2 model. 

####  END OF HISTORY RECORD  ####

Other Misc Info re Historical data

PAC Process History Data

PAC makes an entry in the Process History record at the completion of each Material Transfer for the PAC Process.   There are two data records for each PAC Process. These Shared Data fields allow the PAC Historian to retrieve the history record for each process.

	ControlNet Class Code: 91 hex


PROCESS HISTORY SHARED DATA
(External Read Only)
Attr. 
Function/Value


Name
Format
Description
1
History Record 1


hst01
400C
Process History Record #1, Process #1.








Contains the following fields in ASCII format








Separated by ‘^’ characters in the following 








order:








sequenceNumber, channelNumber, 








materialPath, command, status, 








lastMaterialTransferStatus,statusQualifier, 








deliveredWeight,  spill_deviationFromTarget ,


realtimeStatus1, realtimeStatus2,

slowStepTimer, estimatedTimeComplete,

overlapGroup, 

numSecondaryOverlappingFeeds,


targetWeight, positiveTolerance, 

negativeTolerance, displayMessage, 

feedTime, weightUnits,  startTime,

startWeight, endWeight .

1.1.1 PAC Process Table

The Q.iMPACT runs the PAC Processes once a second.  When it runs, the PAC Process sets its current status in the Process Table Shared Data, as necessary.  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 PAC Process also reports the first 8 fields in this table in the Q.iMPACT->Controller Cyclic Input Assembly.

	ControlNet Class Code: 89 hex


An instance of the PAC Process Table Object may exist for each of 12 PAC Processes.  Each contains the numbered instance attributes.

PAC PROCESS TABLE SHARED DATA

Where the ‘n’ is the instance representing the internal PAC Process number 1-9, A, B, C.

Attr. 
Function/Value


Name
Format
Description
The Q.iMPACT sends the first 8 fields to Controller via cyclic communications.

1
Channel Number


ptn01
UC
Channel Number (1-200) 

2
Real-time Status 1

ptn02
UC
Status 1 bit assignment. 

0 Communications Data Integrity Bit alternates Polarity Each Second

1 Instrument Data Integrity OK 

2 Scale Over Capacity

3 Scale Under Zero

4 Scale Motion

5 Material Transfer Cycle Active

6 Discrete IO Final Control Element                0 = Off , 1 = On

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

3
Real-time Status 2

ptn03
US
Status 2 bit assignment. 
0 Feed Type Bits1&2. 

1 Feed Type Bit  1&2.  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 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.

4
Feed Weight


ptn04
F
Feed Weight.  During feed, this field is the 

Net Accumulated Weight.  At completion of 

feed, this field is the Delivered Weight.  This 

field is reset to zero at the beginning of a 

feed.

5
Gross Weight


ptn05
F
Gross Weight.  For scales, this field the 

gross weight.  For flow meters, this field is 

the same as Feed Weight.

6
Rate



ptn06
F
Rate of change of weight in primary units per








second.

7
Slow Step Timer


ptn07
US
“Time until Slow Step Timer Expires” in 

Seconds = Slow Step Factor * (target / 

average flow)

8
Estimated Time to Complete
ptn08
US
“Estimated Time to Complete” in Seconds 

The Q.iMPACT does NOT send the following fields to Controller via cyclic communications.

9
Current Material Path Index
ptn09
US
Current Material Path Index. 

10
Current Command Number
ptn10
UC
Current Command Being Processed.

11
Current Overlap Group

ptn11
UC
Current Overlap Feed Group. 

12
Current # Overlapping Feeds
ptn12
US
Current # Overlapping Feeds. 

13
Current Target Weight

ptn13
F
Current Target Feed Weight.
14
Current Positive Tolerance

ptn14
F
Current Positive Feed Tolerance.

15
Current Negative Tolerance
ptn15
F
Current Negative Feed Tolerance.

16
Batch ID/ Display Message
ptn16
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.

17
Feed Time


ptn17
Long
Feed time in seconds. PAC sets this current 

value once a second during feed and sets 

total time at completion of feed.

18
Weight Units


ptn18
3C
ASCII descriptor for weight units. “lb”, “kg”, 

”g”,  or “t” 

19
Diagnostic Status


ptn19
Long
PAC sets feed diagnostic status word during








feed cycle.  At completion of feed, the limits 

values reflect status of feed.  Refer to qnn31

for bit meaning assignments.

20
Feed Start Time


ptn20
L
Time in seconds from 1970 GMT

21
Unit Weight at Start

ptn21
D
Unit Weight at Start of Feed

22
Unit Weight at Completion

ptn22
D
Unit Weight at Completion of Feed

