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1)  General Information

The following chapter discusses general information about the control system.
What software is utilized?

The new control system utilizes a custom software package called Flextime ™. Flextime is
designed and configured by ASC Process Systems, Inc and is a full-featured crane and tank-
line, fixed-timeway scheduler and control package.

Note: Flextime utilizes ASC’s leading CPC-NT ™ control software package as a foundation.
Much of the generic literature provided with Flextime also refers to CPC-NT.

What hardware is utilized?

The Flextime system is PC-based, and utilizes a Dell computer for man-machine interface,
scheduling, and supervisory control. The main controller of the crane and tank-line is an
Allen Bradley SLC 5/04 PLC (provided by CES).

The Flextime PC communicates to the PLC via an Ethernet network.
How to launch the application
The Flextime/CPCNT application can be launched via the PC Desktop or via the Start menu.
1. Click the Start button in the lower-left of the screen
2. Select “Programs” from the menu. The programs menu will be displayed.
3. Select “CPC Client” from the menu. The CPC Client menu will be displayed.
4

Click the CPC Client application. The software will launch and should display the main
page within 5-10 seconds.

How to login to the application

From the Main Screen, click the “Security Login” button to access the security login pop-up
form.

. Security Login g]
Login Current User
User Name Mo Client User Logged |1
| Operatar j
Fasswaord
|1.-.1.-.|.-k
Lag In Close

1. Click the User Name pull-down and select your user name.
2. Type and enter the Password
3. Click Log In button
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2) Main Screen

The following chapter describes the Main Screen and how to access the operation screens
for the system.

IMI Norgren SIMULATION

Plating Control and Scheduling System
FLEXTIME by ASC Process Systems, Inc. : QuickTime

L = a To Auto ‘
.f f

Load Counter | 2478 | 0 M
e T TTTTIrTrrTrrnr’ @ s
1 2 3 4 5} 8 7 L} 9 10 11 12 13 14 15 16 17 18
Timeway Operations Last Scheduled Crane Actions
Select Timeway [H_Unthermalled_Brass - Load Cranet | Waiting in down positian |
. A Station | Any | wertical
Loaded Timeway H Unthermalled_Brass | [3000 secs
Crane? ‘ Waiting in down position. |
Basket Startup Locations Ok
Station Al “ertical _
[ 1_RINSE, 18_RINSE, 1_LOADUNLOAD | & | il |
Crane Startup Locations Ok - - - -
‘ Cranel at 11_R|NSE and Crane? at WB_R\NSE | 0 Station Used |Hoad |Rec|pe ‘Step |T|meSet | ActTime |Load\D
1_LOADUNLOAL|ON  Basket 0.0 968
2_RINSE OFF 0.0 102
Run Status 0 Cycle 0.0 secs 3_RINSE OFF 0a 188
LR S e o o o
=] . _f I :
P | ngoon g SipTme
Closedawn Closed Down: 0 Reset T_ALUMCLEAR | OFF 0.0 785
4 Q 5_ALUMCOLOR | OFF 0.0 142.8
Alarrn Trouble Maintenance Recipe Tirmeway Security
Log Screen Screen Screen Design Login
ﬂﬂ ClientPC: MASONLAPTOPZ | ServerPC: MASONLAPTORZ | User: AUTOUSER |9:36:21 AW 8/23,2003

The image above shows the Main Screen for the Flextime ™ software on the Penetrant Line.

The screen is designed to provide immediate information to the operator during scheduling
operations.

Crane and tank animation

The white section at the top of the screen shows the current state of the crane and the tanks.
The following information is displayed:

| |
1m0 11 12 13 14 15 16 17 18

Load Counter | 2478
wrncrsy () (NN O N I N OO
| 1 2 3 4 &5 B 7 R




Crane Images

The crane image icon changes depending on the movement direction and the occupied
status (ie. load grappled or degrappled).
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Moving Left
(no basket)

¥

Moving Right
(No basket)

Moving Up
(with basket)

Moving Down
(with basket)

Stopped (no
basket)

i

Stopped (with
basket)

Moving Left
(with basket)

Moving Right
(with basket)

Station Images

The station images will change depending on the status of the tank or station.

Empty Tank

Tank wikth
basket

Deactivated
tank

Load Conveyor
(with basket)

Page 2-2
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Station Information

The station information grid shows the current station status:

Station Used |Hood |Recipe |step |TimeSet | ActTime |LomdiD
1_LOADUNLOAL| QM Basket 00 98 3
2_RINSE OFF 0.0 10.2
3_RINSE OFF 0.0 183
4_RINSE OFF 0.0 13.0
5_RINSE OFF 0.0 1041
&_ZINC OFF 0.0 505
7_ALUMCLEAR |OFF 0.0 785
§_ALUMCOLOR |OFF 0.0 1423
Station
Name of station
Used
Whether a basket is in place
Hood
Basket #
Recipe
Selected recipe for the basket
Step
Recipe in the timeway/step (0 = not running)
Time Set
Setting for the tank/station
ActTime
Actual elapsed time for the hood
Load ID

Not used in current system
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Crane Stations & Positions

This display shows the last scheduled crane actions for Hoist/Crane #1 and Hoist/Crane #2.

Last Scheduled Crane Actions

Cranel | Wiaiting in down position. |
Station | Any | Vertical
Crane2 | Waiting in down position. |

Station | Any | Vertical

Crane actions

The crane action display will indicate what action is currently being requested. Here are
some examples:

“Drop at 1_LOAD”

“Premove to 7_ALUMCLEAR”
Station

Tank name currently targeted.
Vertical

Indicates whether current hoist target is UP (lift) or DOWN (drop)
Neutral position

If a timeway is not running, the system will indicate that the Cranes can be at any station,
but should be left in the down position.
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Timeway operations

This section is used to select, start, stop, pause, and reset the timeway operations.

Timeway Operations

Select Timeway |H_Untherma|led_Elrass j %

Cycle Time:
Loaded Tlmewa!u’|H_Untherma||ed_EIrass | 3000 secs.
Basket Startup Locations Ok
| 11_RINSE, 18_RINSE, 1_LOADUNLOAD | i i

Crane Startup Locations Ok
| Cranel at 11_RINSE and Crane2 at 18_RINSE | &

Fun Status: O Cycle

Fun Paused: Fosition:

QPEUSE Clasing Down: a Slip Time:
Closedown Closed Down: a Feset

Select timeway

This pull-down menu is used to select a specific timeway to run. The list will display 2-
crane and single-crane timeways.

Once selected, you will need to click “Load” to actually select the timeway for operations.

Important: You can only select a new timeway if the currently selected timeway is Closed
Down (see light)

Loaded Timeway

This displays the currently loaded timeway.

The cycle-time of the timeway (time between new loading) is displayed to the right of the
name.

Basket Startup Locations

This describes to the operator the number and startup locations of the baskets. Prior to

Running the timeway, the operator must insure that baskets are located in the indicated
locations.

When the baskets are located properly, the OK light will indicate success (green).

Crane Startup Locations

This describes to the operator the startup locations for the two cranes. Prior to Running
the timeway, the operator should place the cranes in the indicated tank locations.

When the cranes are located properly, the OK light will indicate success (green).
Run button

This starts the timeway, either from a ClosedDown or Paused state.
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Pause button

This pauses the running timeway at the current elapsed time. When paused, the system
will complete the currently identified crane actions, but will not request another action
until Run is pressed.

Closedown button

Pressing close-down instructs the system to complete the current timeway cycle and then
stop the timeway. The time until close-down can be estimated by subtracting
CyclePosition from CycleTime.

Reset button

This button is seldom used. It stops the timeway and resets all pointers to the start. If
you push this button during timeway operations, all baskets will remain in their current
locations — you will need to move them to the startup locations manually.

Only use this button if you want the timeway to stop (not pause) and you also don’t mind
the current basket locations.

Run status light

This indicates that the loaded timeway is currently running or paused.

Run paused light

This indicates that the loaded timeway is paused. The cycle position will show where the
timeway is in the cycle.

Closing-down light

This indicates that the running timeway is currently in a closedown mode. After
CyclePosition = CycleTime, the Closed-Down light will turn on.

Closed-down light

This indicates that the running timeway is closed-down or stopped. At this stage, the run
status light will be off.

Cycle position
This time indicates the current timeway location, with respect to the current cycle time.
When Cycle Position = Cycle Time, the cycle will repeat.

Slip time

This time indicates the total amount of slip that has occurred in the cycle. Slip is a term
that defines time not accounted for in the timeway. For example, if the timeway expects
the lift operation to take 5 secs and the actual lift takes 5.5 secs, than you will see a .5
sec slip every time a lift occurs.

Minimal slip is normal during operations, but of a crane is stuck (ie. waiting for conveyor),
than the slip will increase and the ExcessiveSlip alarm will be generated.
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Operation modes

The following operations modes are displayed on the main screen.

O To Auto
a Ta Semi
a Manual

Auto Mode

Auto mode is used during automatic, timeway operations. While in auto mode, the
system will direct the cranes from the running timeway.

Note: Auto mode cannot be initiated if the plating line is in manual mode.
Semi-Auto Mode

Semi-Auto mode is used when you want to manually move the cranes from one station to
another by using the Flextime semi-automatic move buttons on the main screen.

Note: Semi-Auto mode cannot be initiated if the plating line is in manual mode.
Manual Mode

Manual mode disconnects the Flextime software from any means of operating the
cranes. In manual mode, the joystick and physical buttons can be used to jog the cranes
from one location to another. No automatic positioning (via ICS meters) is performed.

Manual mode can be actuated by pressing E-Stop or by selecting manual mode on the
crane button panel.

Other information
The following miscellaneous controls and displays are on the main screen.

Alarm messages

The following alarms will be displayed blinking red at the top of the screen.

| CranelFault || Slipping || E-Stop || Crane2 Fault |[1-BathOccupiedFail||2-BathOccupiedFail|

Crane Fault

This indicates that a fault occurred with the cranes movement. This fault can be
anything that restricts the crane, including conveyor not in place, ICS5000 failure, or
bath-occupied. See troubleshooting section at end of manual.

Slipping
This indicates that excess slip is occurring. This usually indicates that the action
being requested by the timeway runner did not occur in the time expected.
E-Stop
This indicates that the E-Stop button has been pressed (or system has lost power).
When an E-Stop occurs, the system goes to Manual mode (PLC control only).
BatchOccupiedFail
This alarm indicates that the system did not see a BathOccupied sensor indication,
even though a basket is located at the station. This alarm will occur when the sensor

fails, or if the software shows a basket at a station, even though no basket is at the
station.
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Load counter

Load Counter

The load counter automatically counts the number of actual loads picked-up at the
conveyor. The counter does not operate when the RunEmpty toggle is initiated.

Run Empty
v Run Empty

This toggles the mode which allows the cranes to pick-up at the conveyor without
indication from the conveyor that a baskete is present.

RunEmpty is always used to purge the line of remaining parts at the end of a specific
timeway or part batch processing cycle.

Silence Horn Button

SILENCE
HORN

This button is only displayed when the alarm horn sounds.

Click the button to silence the horn.
Note: The horn will automatically silence 30 seconds after it sounds

Conveyor bypass

Conveyor a
Bypass Cin

This button/mode is only displayed when the system is in Semi-Auto mode.

Conveyor bypass is used to turn the transfer conveyor on. It is usually used to transfer
parts directly from the load conveyor to the dryer conveyor (bypassing the plating line).

Operation buttons

The following buttons are used to access the other software screens

Alarm Trouble Maintenance Recipe Timeway Security
Log Screen Screen Screen Design Login
Alarm Log

This button will display the alarm database screen. The database screen will show a list
of alarms that have occurred in the current day.

Trouble screen

This screen provides information useful in troubleshooting crane and line problems. If the
crane stops during a timeway, chances are you can find the cause in the Trouble screen.

Maintenance screen

This screen provides information on security setup, basket location initialization, 1/0
monitoring, and ICS camera diagnostics.

Recipe screen

This screen shows all original process recipes. Though recipes are not used during
timeway operations, they are the original format required to develop a new timeway.
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Timeway design

This screen is used to view and design timeways. The screen is usually locked from
typical operators.

Security Login
This button accesses the pop-up form used to log in and out of the system.
Simulation Information

When the software is in simulation mode (turned on in Maintenance screen), the simulation
information will be displayed in the upper-right region of the screen.

SIMULATION MODE

marmalTime

o

Simulation

In simulation mode, the software will not communicate with the PLC or ICS cameras.
Instead, it will simulate the movement of the cranes according to velocity and
acceleration information stored in the software.

Important: Never initiate simulation when a timeway is running. Always confirm that the
timeway is closed-down prior to initiating the simulation.

Quicktime button

This button is used to select Quicktime simulation. In Quicktime (light shown in green),
the clock is advanced at the specified multiple. For example, quicktime setting of 10
would simulate 10 seconds of operation time in 1 realtime second.

Returning from simulation mode

When you turn off simulation mode, the cranes will immediately move to the current
simulation positions. For this reason, prior to returning from simulation mode, you should
move (semi-auto) the cranes in the software to match the actual crane location in the line
— that way, the cranes won’t move when you return to normal mode.
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3) Semi-Auto intervention

The following chapter describes the semi-automatic operation capabilities of the software

a To Auto
Load Counter O (ToSemi:

i LT -
7 a 13 14 1 16 © 16 17 - 18

Haist1 Hoist2
ertical Hoists in Semi-Aute Mode - Press Buttons to Contrel Hoists Wertical

i [0 st 12 s e s | e 7 e | | o) P vz s f e ss | aa )] ve ) o |
looe e ool ol e ol 18 b Do pel el ol el iz sl el #s] e [ meeen  [Dres.

How to place system in semi-auto

|..
|
. 100 1112

]

e [ 11
1 2 3 4 5

4

On the main screen, press the “To Semi” button. The green light will indicate the mode.

Note: if “Manual” light is on, you will first need to place the crane(s) in auto mode (crane
button panel).

How to move the cranes

When you enter semi-auto mode, the main screen will display yellow and orange buttons,
which can be used to manually control the cranes.

Moving cranes to a specific station

Yellow buttons are used to control crane #1, while orange buttons are used to control
crane #2.

Click the specified numbered tank button to initiate a crane move to that station.

Note: as the crane moves, you can press another station button to change the cranes
target in-situ.

Lifting and dropping

Yellow buttons are used to control crane #1, while orange buttons are used to control
crane #2.

Click the Lift or Drop button to change the vertical location of the crane.
Note: The crane must be at a station before the Lift and Drop will work properly.
Crane movement interlocks
The following interlocks are provided:

Cranes can’t move if not up or down

If the crane’s vertical position is not fully up nor fully down, than horizontal movement
won’t function.

Crane #1 can’t move if conveyor not ready

If Crane #1 is moving to the load station, it will stop prematurely if the conveyor and/or
basket is not ready for pickup. The signal for pickup is generated by the PLC and
proximity sensors.

Note: you can bypass this check by selecting “Run Empty” on the main screen.

Cranes can't lift or drop if not at a station

If the crane is not at or very near a station (ICS meter feedback), than the system will not
allow vertical Lift or Drop actions.
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Cranes can’t drop if tank is occupied

The system will not allow down or drop actions if it thinks a basket is already at the
current station.

On Screen

The system will not drop if the screen shows a basket in the current tank or basket
(even if bathoccupied sensor reads empty)

BathOccupied sensor
The system will not drop if the bath occupied sensor shows a part is in place in the
tank or load station.

Crane collision boundaries

The cranes are restricted from getting too close to each other. This collision control
utilizes the current position of both cranes and calculates a collision boundary for the
target.
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4) Recipe Editing
The Recipe Screen is accessed via the “Recipe Screen” button on the Main Screen.
TankLine - Recipe Editor
~Recipes
Add Delete | Narme |A_5P47_Zinc D | Created  |5/18/2003 4:21:14 PM 79:;?1‘2??: ;ﬁ
Copy Paste | Description | Modifed  |5/19/2003 9:04:34 P S Al
e i R Author AUTOUSER Last Run  |never

B_SP74_Alum_Color Type Process - Print Recipe
C_SP54_Alum_Clear

D_SealBowls
E_SP54_Barstock Position MinTirne |Nanime |MaxTime DripTime | IncrLift

i F_Thermalled_Brass I LOADUNLOAD
BH G_Alum_Clear_Eaton =
#H H_Unthermalled_Brass
B |_SP47_Zinc_NonPainted
#H 1Crane_A_SP47_Finc

f 1Crane_B_SP74_Alum_C
BH 1Crane_C_SP54_Alum_C
#H 1Crane_D_SealBowls

B 1Crane_E_SP54_Barstoc
B 1Crane_Thermalled_Brass
fH 1Crane_G_Alum_Clear_E
B 1Crane_H_Unthermalled_
BH Copy_of_H_Unthermalled,

_LOADUNLOAL

<l 1l I 2|

:

ﬂll | Select recipe to edit or view | ClientPC: MASONLAPTOPZ | ServerPC: MASONLAPTORZ | User:  Back
Screen information
The following information is displayed on the screen.

Recipes

The left-side of the screen shows the currently entered Recipes. Buttons for Adding,
Deleting, Copying, and Pasting recipes is also provided.

Recovery recipes (ie. recipes automatically run when a hood is cancelled in a chemical
tank) are indicated with a red check mark.

Recipe information

The information at the top of the screen indicates the information associated with the
currently selected and displayed recipe.

Name — Name of recipe

Description — Description of recipe.

ID — Numeric identification used for RSView recipe selection

Author — Original author of the recipe

Type — Indicates whether the recipe is a Process or Recovery recipe.

Created — Indicates recipe creation date/time
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Modified — Indicates the last date/time of the recipe modification

Last Run — Indicates the last launch time for the recipe.
Recipe grid

The recipe grid shows the stations and parameters for the selected and displayed recipe.
Stations

The station boxes on the right-side of the screen are used to build a recipe format. By
clicking, dragging, and dropping the specific station names on the recipe grid, you can
build a sequence of tank/stand/booth stations for the recipe.

How to create a new recipe
The following procedure is used to create a new recipe.
1. Click “Add” button

2. Enter the recipe name in the pop-up form.

Recipe Name

Enter name of recipe:
Cancel

3. The new recipe will be displayed in the listing on the left-side of the screen.
How to delete a recipe

The following procedure is used to delete a recipe.

1. Select a recipe in the listing

2. Press the “Delete” button.

3. Answer “Yes” to the confirmation dialog box.

How to copy and paste a recipe
The following procedure is used to copy a recipe
4. Select a recipe in the listing
5. Press the “Copy” button.
6. Click the listing to indicate the paste location for the new recipe.
7

Press the “Paste” button.



Norgren Plating Control System — Operations Manual

How to add stations to a recipe

Chapter 4 — Recipe Editing
Page 4-3

You can add a station row to the recipe by by clicking, dragging, and dropping a stations

block onto the recipe grid.

—Qouble-Click to
1.) Click and hold [ recine row

Add All

Position MinTirme |NDmTime |Ma}{Time
I_LOADUNLOAD
10_PHOSCLEAN 21
28
12_RIN

14_ALKCLEAN 2.) Drag and

14_ALKCLEAN drop onto
e Position co

2 RINSE
3 _RINSE
|

How to remove a stations from a recipe

You can remove a station by clicking, dragging, and dropping the row from the grid back to

the station block(s).

Double-Click to

1.) Click and hold

’ aod racipe row

Puosition MinTime |Nanime |MaxTimrf
|_LOADUNLOAD
10_PHOSCLEAN 2

78
12_AIASE B
14_ALKCLEAN 12
14_ALKCLEAN 4

How to move a station within the recipe

2.) Drag and
drop on any
station block.

I

You can move a specific station by clicking, dragging, and dropping it from one row to

another in the recipe grid.
Recipe parameters defined
The following recipe parameters are provided:

MinTime

This is the minimum time in the station in units = seconds. The min time parameter is
utilized for station alarming as well as the scheduling optimization routines.

MaxTime

This is the maximum time in the station in units = seconds. The max time parameter is
utilized for station alarming as well as the scheduling optimization routines.

NomTime

This is the nominal time in the station in units = seconds. The nominal time parameter is
utilized for specific scheduling and optimization algorithms to favor a specific target time

for the station.
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DripTime

This is the dripping time used for the specific tank in units = seconds. If the driptime
remains blank, than no drip is scheduled.

Using part attributes or variables

The Flextime recipe system supports the use of part attributes and variables to replace time,
drip, and tilt entries.

Entry format

Enter the name of the part attribute or variable in the recipe entry in order to instruct the
system to automatically use the attributes value when the recipe is scheduled.

What part attributes can be used?

The current system does not have any part attributes.
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This chapter explains how you convert a pre-defined recipe into a running timeway.

Recipes

B_SP74_Alum_Calar
C_SP54_Alurn_Clear
D_SealBowls
E_SP54_Barstock
F_Thermalled_Brass
G_Alurn_Clear_Eaton
H_Untherrmalled_Brass

| SP47_Zinc_MonPainted
1Crane_A SP47_Tinc

< >

Timeway Desigh Screen

Recipe Infarmation

Mame A SP47_Tinc

Description |

Author AUTOUSER

Intermix Operations

Cycle 176 Start |52 44754
Tirne

L|_| ﬂ Reset ‘

Save ‘

By Load lEly Station | By Vehicle |

Created  |245/2003 4:21.14 PM
Modifed 541972009 9:04:34 PM

Last Run  [mever

Wiew

1_LOADUNLOAD 35
10_PHOSCLEAN 175
11_RINSE 280
12_RINSE 6.0
14_ALKCLEAN 12.0 Ls
14_ALKCLEAN 40
13_RINSE (s fpukBRok | Eukpkliok | | | | | |
12_R|NSE 347 362 372 382 347 Ll 3 433 437 447 453 Elixd 472 Ly 447
5 AT | | | [ Lol
—— S X 0 VOO Y Y S RSN OSSO SO BRSO W
5_RINSE | | | | | | | |
A FINGE 0 0 00 0 O O O S O
3_RINSE
2_RINSE ls's'ﬁ B - ‘an‘ﬁ ...... Lok |g |94u ...... ‘9'50' ...... lg‘s‘ﬂ ...... b b ‘mﬂb ..... lfnm""lfﬂ'z'n
[ | [ | | | | [ | |
1056 1066 1076 1086 1096 11pa 116 1126 1136 1146 1156 1166 176 1186 1186
[ [ [ R Y N [ [ [ [ [ [ [
1232 1243 1352 136 1272 1282 1292 1302 131z 1312 1331 1342 1352 1362 1373
| | | | | | | | | | | | | | |
o

s

|~

Pl2|

Screen information

ClientPC: MASONLAPTOPZ | ServerPC: MASONLAPTOPZ [ User. _ Back

The following general information is displayed on the screen:

Recipe list
This lists all recipes

Recipe information

on the system.

This displays information fields associated with the currently selected (blue highlight)
recipe. The information includes Name, Description, Author, Created, Modified, and

LastRun.

View button

This button will access the Recipe Screen in order to view the currently selected

recipe contents.
Recipe contents

This lists each station and the current time-way step times for each station.

Note: the times in the timeway may differ from the original recipe’s nominal times
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Intermix operations

This section provides controls and entries to for the currently selected timeway/recipe.
The information includes:

Cycle-time entry

This shows the current cycle-time for the timeway. The cycle-time represents the
elapsed time between successive loads. For a fixed timeway schedule, all actions
are duplicated for successive cycles.

You can change the cycle time, and the graphic will reflect the change.

Cycle-time slider
This slider is used to change the current cycle-time in order to provide a better mix of
crane and station utilization.

Start time entry
This represents the starting or close-down point in the cycle. A red line is shown to
indicate the 0 (zero) time in the cycle.

Reset button
This button resets the current timeway to a single-line timeway based on the original
recipe. All previously saved changes to the timeway will be lost.

Save button

This button saves the timeway changes so that they will be retained on leaving the
timeway design screen.



Norgren Plating Control System — Operations Manual
Chapter 5 — Timeway Design
Page 5-3
Understanding the graphic timeway

The timeway designer is graphical, and represents a new way of writing and generating
timeways. The following information is useful in understanding the timeway image.

Crane actions

Crane actions are shown by orange and green boxes. The boxes are segmented into
different actions, which collectively represent a transfer of the basket from one station to
another. Orange = Crane1, Green = Crane2.

You can zoom the display to show the specific actions associated with each transfer.
The zooming bar is the vertical bar on the right-side of the screen.:

|0 FREMOWE  [10 LIFT [10-11 XFER[1 DROF ] | | I I
40 45 50 55 60 [i] 0

| | | [i1-12 PREFfiZ LIFT fiz-6 ¥FER [6 oROF
216 n 276 231 236 241 246

Pz %reEr [2 DROP | | | [ LFT [z ORIP (5.0) -1 %FER_[1 DROP |

The action bars also indicate elapsed time of the actions by showing the number of
seconds in parantheses (ie. “(5.0)")

The following crane actions are defined:
Lift
This is the action of lifting a basket from a tank or load/unload station to full height.
Lift time is a fixed time defined in initial configurations.
Drip
This is the action of holding a basket above a station for a pre-defined period of time.
Transfer

Shown as XFER, this is the action of moving the basket from one station to another.
Drop
This is the action of dropping a basket into a tank or load/unload station. Drop time is
a fixed time defined in initial configurations (usually the same as lift time)
Premove
This is the action of moving the crane in the down position from the last drop (or
postmove) station to current lift station.
Postmove
This is the action of moving the crane away from the drop station immediately after a

drop. A postmove is required to get a crane out of the way of another crane (collision
avoidance) or for clearing the load/unload station so that the conveyor can operate.

Liftincr, Dropincr
These actions occur together, and are used to agitate a basket in a station. The

actions lifting the basket up a short distance and then drop it back in the station.
Actual lift distance can be adjusted by changing the Liftincr and Droplincr time.
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Action Group

An action group is a collection of actions that serve a common purpose, and that cannot
be separated. In the timeway, a group will can consist of the following actions:

Premove-Lift-Drip-Transfer-Drop-Postmove

Process Time

The total process time is defined as the time required to process a single basket through
the line. On the design screen, you can identify total process time by viewing the time
associated with the end of the last crane action to be performed for the selected recipe.
For example, the process time for SP47Zinc on page 5-2 is approx. 423 secs.

Cycle Time

The cycle time is represented by the width of the graphic display (top line only). For
SP47Zinc for instance, the cycle time = 176 secs.

Basket quantity

Because a new basket is loaded each cycle, it stands to reason that the number of
baskets used for the timeway is equal to the number of cycles required to process a
basket through the process line.

Graphically, the number of baskets is represented by the number of cycle-time rows
required to process the specified timeway.

Overlap actions

Though the graphical timeway shows crane actions for the process on multiple rows, in
reality the crane actions will all occur during a single timeway cycle. Because of this,
care should be taken in insuring that actions on different rows don’t occupy the same
vertical space.

Space conflicts

If any action on one row conflicts or uses the vertical space of an action on another row,
than the timeway will not run properly. When designing a timeway you will need to move
crane transfers to insure that the actions fit vertically.

Note: later versions of the software will automatically identify conflicts

Crane boundary conflicts

Moving from left to right in the cycle time, you should insure that the two cranes do not
conflict with each other (ie. in the same station space vertically). This is achieved by
scanning left to right and identifying crane location by the particular action that is
occuring. The cranes must always be 4 stations apart.

Start line

The red startline indicates the closedown position of the timeway. This is generally
positioned so that the baskets are in rinse tanks and not in chemical tanks.

When the timeway actually runs, the cycle timer will be normallized to the start time
position. For example, in SP47Zind the starttime = 52.44 secs. During the run, the cycle
timer will be zero (0) secs at the starttime position.

Identifying basket start locations

Each row indicates a separate basket. To identify basket startup locations (ie. basket
locations at start/closedown of timeway, scan backwards on each row until you see the
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first drop action The drop location is a basket startup location. For example, on
SP47Zinc, the startup locations are 11, 3, and 2. Note: if there isn’t a drop action to the
left of the line, than you may need to loop back to the end of the row and find the last
drop position.

Identifying crane startup locations

To identify crane startup locations, scan backwards from the starttime line and the
destination station of the closest action for each crane indicates the startup location.
Note: if there isn’t any action for a particular crane to the left of the line, than you may
need to loop back to the end of the timeway and scan backwards from there.

How to read the timeway

Here is an excersize on how to read the following timeway — A_SP47_Zinc.:

130 140 140 160

7o

.‘5 Lif5-F o

B U+ D

306 AL il 336

252 el a2 282 302 402 4z 422 432 442 452 462 472 42 402 a0z f12

Crane #1 actions

The following are not normalized to starttime.

CycleTime Description

0 secs. Premoves from 3 to 1, lifts, transfers to 10, and drops at 10 (Recipestep = 1)
22 secs: Premoves from 10 to 3, lifts, transfers to 2, and drops at 2 (Recipestep = 13)
53 secs: Lifts at 2, Drips at 2, transfers to 1, drops at 1 (Recipestep = 14)

102 secs: Premoves from 1 to 6, Liftincr/Dropincr (agitate) (Recipestep = 9)

115 secs: Lifts at 6, transfers to 5, drops at 5 (Recipestep = 10)

141 secs: Lifts at 5, transfers to 4, drops at 4 (Recipestep = 11)

159 secs: Lifts at 4, transfers to 3, drops at 3 (Recipestep = 12)

Crane #2 actions

The following are not normalized to starttime.

CycleTime Description

34 secs. Premoves from 14 to 10, lifts, transfers to 11, and drops at 11 (Recipestep = 2)

54 secs: Premoves from 11 to 12, lifts, transfers to 6, and drops at 6 (Recipestep = 8)

74 secs: Premoves from 6 to 11, lifts, transfers to 12, and drops at 12 (Recipestep = 3)

97 secs: Lifts at 12, transfers to 14, drops at 14 (Recipestep = 4)

123 secs: Liftincr/Dropincr (agitate) at 14 (Recipestep = 5)

132 secs: Lifts at 14, Drips at 14, transfers to 13, drops at 13 (Recipestep = 6)

159 secs: Lifts at 13, transfers to 12, drops at 12, postmove to 14 (Recipestep = 7)
Starttime

52 secs. During a run, the cycle timer will be normalized to the starttime.
Basket startup locations

Row #1: 11

Row #2: 3

Row #3: 2
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Crane startup locations

Crane #1: 2 (see row #3)
Crane #2: 11 (see row #1)
First action during run

Because the system normalizes the cycle timer to the starttime, the first movements
for the cranes on timeway start will be:

Crane #1 — Liftat 2
Crane #2 — Premove from 11 to 12
How to select a timeway
Click on the recipe in the Recipe List to select a Recipe and accompanying time-way.

If a timeway doesn’t exist for the recipe (ie. new recipe), than a single-line timeway will be
generated and displayed in the graphic area.

Editing the timeway
The following actions can be used to change timeway information:

How to zoom in and out

Click and
drag this
slider.

JUUS PUVIUUON IS U
LIk e

| | | hd

Drag the left-hand slider up or down to zoom in and out of the timeway.

How to pan the timeway left and right

Click and
drag this
slider.

B P
2R

[P
i

Drag the lower horizontal slider left and right to pan the timeway graphic.

Changing the start-time

Right-click on the graphic display (not on an action) and select “Add Start” from the drop-
down menu. The starttime will move to the new position.

You can also type the starttime into the starttime entry.

Changing the cycle-time

Cycle |175

Time

I i

You can change the cycle-time by scrolling the cycle-time bar or by entering a cycle time.

The range of cycle time will be 0 to max process time.

Note: When you change the cycle-time, you will undoubtably change the station and
crane conflicts.
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Selecting an action group

—
Click here to
select/deselect

action group.

......... N I A s e
i 216 36

You can select an action group by clicking on the “LIFT” action block. Once selected, the
color of the LIFT action will be yellow. Click again to deselect.

How to change the group’s crane

You can change the crane that is used for an action group by double-clicking on the LIFT
action after selecting the group.

1. Select the group

2. Right-click on the LIFT action and select “Change Crane”. The color and
crane allocation of the group will change.

3. Select the group again to force the system to calculate new pre/post moves
as required.

Moving action blocks

Movement of action blocks is technique used to avoid station and crane conflicts. The

system allows you to move a single action group (lift-transfer-lower), or move all future
groups.

How to move an action group and all future moves

When designing the timeway, you may want to move a specific action, and also have all
other future action blocks move the same amount of time.

1. Select the action group.
2. Click and drag the LIFT action of the block
3. The block and all future steps in the proces will move syncronously.

Note: When you move the blocks, the system will automatically recalculate and redraw all
premove and postmove actions that have changed as a result of the move.

How to move action group independently

You can also move a single action block. This will reduce time for the previous process
station, and add equal time to the current action’s station.

This action is useful in vertically fitting moves so that there is no crane conflicts.
1. Select the action group.
2. Hold down the <Ctrl> key on the keyboard.
3. Click and drag the LIFT action of the block
4. The block group will move independently.

Note: When you move a block, the system will automatically recalculate and redraw all

premove and postmove actions if the move created a different pre or post location for the
crane.
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How to change the lift and drop times

The lift and drop times for the timeway is automatically generated based on the pre-
configured lift and drop times. If you wish to change a specific lift or drop time, the
system provides an easy way of doing this.

1. Select the group

2. Right-click on the LIFT or DROP action.

3. Select “Change Lift Time” or “Change Drop Time” from the menu
4, Enter the new time (non-zero) in the pop-up box.

How to change a lift/drop to a liftincr/dropincr

You can change a lift to a liftincr and a drop to a dropincr, though this is usually only done
if there was a mistake in the original recipe.

1. Select the group
2. Right-click on the LIFT or DROP action.
3. Select “Change to Liftincr” or “Change Droplncr” from the menu

How to change or add a postmove for an action group

In order to move the crane away from the last station of the move, you can add a
PostMove action to the group. You can also change the location of the currently
configured post-move.

1. Select the group

2. Right-click on the DROP or POSTMOVE action.

3. Select “Change Postmove Time” from the menu.

4. Enter the number of the station that you want to move to.

Note: You can enter a zero (0) or the current station # if you want to cancel the post-
move for the specified action group.



Norgren Plating Control System — Operations Manual
Chapter 6 — Alarm Log Viewing
Page 6-1

6) Alarm Log Viewing

This chapter discusses the Event Viewing capabilities of the Flextime software. You can
access the Event Viewer screen by clicking the “Alarm Log” button on the Main Screen.

Event Log Viewer

Date [Twpe  [Groupt [Tag [Text
8/452003 11:55:00 AM Alarm SYSTEM POW480 Systerm lost 480 Yolt Power {possible ESTO
/452003 11:51:28 AM Alarm SYSTEM P80 Systemn lost 480 Yolt Power ipossible ESTO

Selected Alarm Log File:
[c:\Data\EventLog_2003-05-17_14H_21M.mdb |

B/452003 11:51:28 AM Alarm SYSTEM PO 20 System lost 120 Valt Power
Click on a file below to select a historical /452003 11:44:49 AM Alarm CRAME1 BARINTHKI  Crane #1 Barin Tank Alarm
log file. SI4IZ003 11:44:01 AM Alarm CRAME1 QCCUPT Crane #1 Station Occupied
B/452003 11:34:11 AN Alarm 2_ULTRA LWLYL Lawe Tank Level Alarm
EwventLog_2003-05-03.mdb o]

8/4/2003 11:34:06 AM Alarm 2 ULTRA HITEMP High Temp Limit
EventLog_2003-05-03_14H_55M.mdb

EventlLog_2003-05-03_14H_S6M.mdb
EventlLog_2003-05-03_14H_57M.mdb
EventLog_2003-05-03_14H_58M.mdb
EventLog_2003-05-03_14H_59M.mdb
EventLog_2003-08-01_21H_30M.mdb

1 .mdh
EventlLog_ .mdb
EventLog_2003-08-06.mdb
EventLog_2003-08-11.mdb
EventLog_2003-08-12.mdb

(i

I«

ﬂll [ | ClientPC: MASONLAPTOPZ | ServerPC: MASONLAFTOPZ | User: AUTOUSER | 11:38:58 Al 8/24/2003 Back

What are events?

Events are actions and alarms that occur during the normal course of operation. The

Flextime software records specific events to an Event Log file so that the history of the
system can be analyzed post-run.

What file is used for the events?

The event log utilizes a new file every day, named with a pre-configured prefix and the
current date (ie. “CraneLog_YYYY-MM-DD.mdb").

Database format

The file format used on the system is Microsoft Access database file. These files can be
opened and reported with any current Microsoft Access application.
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Event fields
The following event fields are provided:
Color

This is the color number associated with the specific task. The number is saved to the
database.

Date
This is the time and date when the event occurred. It is standard Microsoft Date format.

Type
This is the type of message. Most messages will be “Alarm” type.

Group1

This will indicate the general grouping for the alarm. The groups provided are:
CRANE1,CRANEZ2, and SYSTEM.

Tag

This indicates the specific component that generated the alarm. For example, a vertical
drive fault will be “VERTDRVFAULT”

Text
This is the actual alarm message displayed for the alarm. t.
How to use filtering to display specific events

The system provides an easy way to filter the view so that only specific information is
displayed.

Wﬂ Double-click here

4 ULTRA 1 F

CRAMET

SYSTEM P

CRANE B 2_.) Then click on selected drop-down
list item.

CRAME1 o

Selecting a new filter

1. Double-click the column title. The system will display a drop-down listing of all of the
unique entries for that column.

2. Click the selected item that you want to view (ie. “LoadStart”)

The system will now display the filtered events.

ITent
System lost 480 Yolt Power (possible ESTO

Highlighted column
shows selected filter.

Date [Tpe

8/4/2003 11:55:00 AM | Alarm
8/4/2003 11:51:28 AM Alarm
8/4/2003 11:51:28 AM Alarm

SYSTEM
SYSTEM
SWSTEM

P04
PO 20

Removing the filter

You can remove the filter by double-clicking on the filtered column’s title.
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Showing all actions for a specific load
You can use the filter capability to show all actions associated with a load.
5. Identify the LoadID for the load you want to view. If you want to view actions

for a current load, identify the LoadID by viewing the “Current Hood
Information” grid. Note: if the load was run on a different day, you will first
need to change the currently viewed log file (see next section).

6. Double-click the column title of the “LoadID” column and select the specific
ID number from the drop-down menu.

j% - Double-click here
1295 | Al

12495 All

1294 All

1293 Al

1292 .

1780 All 2 — Select desired load

1289

1286

1285

1288 All

1287 b’

1auu All
7. The display will now show all actions associated with that Load. Note:
recovery recipes will be launched as a new load.

Date |Tmr |Co|0r |Veh\c\e |Acti0n ‘HDrizStation|Ver‘lStatmn |Durati0n |Payl0ad LoadlD Part Recipe |RecipeSten
5312003 7:40:43 PM 4825 LoadEnd 0 Hood3 1288 Alloy2000 | Recipes 5
5/3/2003 7:40:41 P <211 [ NG Drop HL1 0 Hood3 1288 Alloy2000  Reciped 5
5/3/2003 7:40:38 PM 4622 [ Pickup T19_Dryer 1094.52 Hood3 1288 Alloy2000  Reciped 4
5/3/2003 7:38:39 PM 3600 [N Drop T19_Dryer 1081.127 Hood3 1288 Alloy2000  Reciped 4
5/3/2003 7:38:09 PM 1314 [ Pickup T23_SprayR 7163979 Hood3 1288 Alloy2000  Reciped 1
53/2003 7:38:02 PM 2245 [ Drop T23_SprayR 69.8004 Hood3 1288 Alloy2000  Reciped 1
53/2003 7:37:50 PM BE Pickup T _Inspec 963.4603 Hood3 1288 Recipes 0
5/3/2003 7:37:47 PM 3106 LoadStart 0 Hood3 1288 Alloy2000 | Reciped 0
5/3/2003 7:33:16 PM 540 LoadSchadl 0 Hood3 1288 Alloy2000 | Recipes ]
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How to view historical event logs

A new event log file is created at midnight every day. The most current log file will be
displayed on the screen.

Selected Alarm Log File:
[c:\Data\Eventlog_2003-05-17_14H_21M.rndb |

In general, you will be viewing the most current log file. You are however able to select a
historical file to view.

Click on a file below to select a historical
log file.

Drag this to scan the
files.

EventLog_2003-05-03. mdb -
EventLog_2003-05-03_14H_55M.rmdb
EventlLog_2003-05-03_14H_56M. rmdb
EventLog_2003-05-03_14H_57M.mdb
EventLog_2003-05-03_14H_58M. rmdb
EventLog_2003-05-03_14H_59M. rdhb
EventLog_2003-05-01_21H 30M.mdb r ) ) i
EvantLog 2003-08-04 mdb Click the desired file.
EventLog 2003-03-05. mdhb T
EventLog_2003-08-05. mdb
EventlLog_2003-03-11.mdhb
EventlLog_2003-03-12.mdhb it

Selecting a historical file

1. Drag the listing to identify the specific day that you are interested in

2. Click the desired file. The Event Viewer will immediately update the display to show
the events for that day.

Selecting the current file

If after viewed historical events you want to return to viewing today’s events, then scan
and click on the that file.
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7) Support & Maintenance

This chapter discusses the support and maintenance functions of the system. You can
access these functions by clicking on the “Maintenance Screen” button on the Main Screen.
Note: This screen may be security locked from certain personnel.

Maintenance

Save machine
state

Backup files to
C\Backups

Pplz [ClientPC: MASONLAPTORZ | SenerPC: MASONLARTORZ [User, AUTOUSER (8:36.07 AM 872472003 _ Back

Security setup

—

You can click the “Security Screen” button to access the security system.
Simulation enable

The simulation selection is used to turn ON and OFF the simulator. The green light
indicates that the simulator is enabled.

When the simulation is enabled, the 1/O operations are disabled (ie. communications to PLC)

and the system utilizes simulated crane operations. Warning: Do not enable simulation
during a timeway or during movement.
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Basket location initialization

It is vitally important that the system be told where the actual baskets are located in the line.
The initialization pop-up form is used to instruct the system where all baskets are located.

Initialize

Press the “Initialize” button to access the pop-up form used to set current basket locations.

Basket initialize form

The basket initialization pop-up form is used to designate the location of each basket in the
plating line.

Click here to access the
pull-down listing.

L“ﬂ_: Basket Locations

Select the location of each basket and then click the "Set Location”
button. Mote: clicking the "Not Used" checkbox will remove that basket

from the system.
Basket #1 [1_LOADUNLOAD +"T Mot Used

Basket#2 |18 RINSE | r$\/click here ifbaskej

is not used
Basket #3 11_RINSE ~| I Not Used

Basket #4 | ~| ™ Mot Used

Set Locations

Select a station for a basket, or click the “Not Used” check-box to indicate that the basket is
not used.

For basket #1, click and select a station from the pull-down listing or click “Not Used”.
For basket #2, click and select a station from the pull-down listing or click “Not Used”.

For basket #3, click and select a station from the pull-down listing or click “Not Used”.

P w0 b~

For basket #4, click and select a station from the pull-down listing or click “Not Used”.

5. Click the “Set Locations” button to finalize the change.

Bath-occupied fault interlock
|Bath Occupied Fault|

Pause timeway on
fault.

When this setting is checked, the system will automatically pause the timeway if the bath-
occupied sensor fails, or there is a mismatch between what basket is showing on the screen,
and what basket is in the tank.
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Selecting single-crane operation

You can select operation by both cranes, or a single crane.
Only make this selection if a timeway is not running and the cranes are not moving.

Note: When you select single-crane operation, you MUST utilize the single-crane timeways
for operation.

1/0 Monitoring

This screen displays all digital On/Off information coming from the PLC.

PLC I/O Screen

Tag Mame
BSKT_STP_ROLL_DN_PB
ESTOR
BSKT_STP_ROLL_LIP_PB
H1_FEV_JS
H1_OVR_TRYL
H1_PD_OVRE_TRYL
H1_REY_OWR_TRYL

H1_BATH_0CC
H1_PAD_JS
H1_UP_JS
H1_DN_JS
H2_AM
H2_BATH 0CC
H2_BRAKE

H2_DN_JS
H2_DN_LIM
H2_PAD_JS

H2_PAD_OVR_TRVL
H2_OVR_TRVL
H2_REV_JS
H2_REV_OWR_TRY

BSKT_STP_ROLL_UR_LIM
LOAD_CONY_AUTO
COMY_JOG_FWD_PE
COMY_JOG_REV_PB
COMY_SAFETY_PHOTO_EVE | ON
COMY_BSKTCNT_PHOTO_EYE |ON
LD_SEQ_EN_FROM_CONV_SE| OFF

ﬂll [ | ClientPC: MASONLAPTOPZ | ServerPC: MASONLAPTOPZ | User: AUTCOUSER |8:36:46 A 8/24/2003 Back
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ICS 5000 distance meter monitoring
What is the ICS5000 distance meter?

The Trimble # ICS5000 distance meter/controller is used to control the crane positions.
The system has two (2) distance meters, which utilize a beam and reflector to measure
the exact distance and position of the cranes.

Connection and communications

The ICS5000 meters communicate to the Allen Bradley PLC via DeviceNet
communications. Note: ASC did not provide these components.

Software communications

The Flextime software sends position setpoints to the PLC and receives distance and
ICS status information via the Ethernet connection.

Distance meter status screen

ICS Screen |

This button accesses the ICS5000 monitoring screen.

ICS Distance Meter Maintenance Screen

HOIST #2 |

[ HOIST #1 | \

P2
Status Code

ICS5000 Status

tatus Code

h Station

alted

Halt |

eamn Break
eason far Break

otor Failure

iiiijill
=
E}
a,
ICICLCEE

eason for Failure

ICS5000 Status
tatus Code
n Transit
n Station

alted

Halt |

eam Break
eazon far Break

otor Failure

e[ |eeee[]

eason for Failure

Register Values

[pestination [0) |[pa53 \
|Pusmun [k} HSSBE ‘
[velacity () |[toa0 |
|Acce|eratinn A HSDD ‘
[oenee ) Jp0 |
[offeat (0) |[1448 |

|

[Gignal Strength /)|

Register Values

[Destination (D) |[in7a0

[Pasition (x) |[1o78s
falacity (v) | [
}Accelerat\nn A HSDD
[okance 1) |[2

[Offset () 12341

e

‘S\gna\ Strength (R) ”35

Laser Cantrol

argeting Lagser Laser On

Laser Contral

argeting Laser

T

ClientPC: MASONLAPTOR2 | ServetPC: MASONLAPTORZ [User. AUTOUSER [8:36:21 AM B/24/2003 _ Back

The status code is an integer # that defines the current operational state and status
of the distance meter. The expected numbers are 1,2,4,8,and 16.

In Transit (8)

This status indicates the crane is traveling toward a destination.
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On Station (16)

This status indicates that the crane has reached its targeted station.
Motor failure (4)
This status warns that the meter was unable to move to the target properly. This is
often caused by drive failure, motor problem, or PLC not being in auto mode.
Beam Brake (2)
This status indicates that something caused the meter’s positioning beam to not see

the reflector properly. This is usually caused by a dirty reflector, dirty lens, obstacle,
or missing reflector.

Halted (1)
This status indicates that the movement of the meters was halted (with Halt
command). The halt command occurs when system goes into manual.
Halt button

This button is used to halt the meter.
Register Status

The following PLC/ICS register information is displayed:

Destination — mm target setpoint from software

Position — mm position of the crane

Velocity — mm/sec speed setting

Acceleration — mm/sec?2 setting during moves

Tolerance — mm dead-band used by the meter for final targeting

Offset — mm shift of position, used for calibrating and normalizing position

Signal Strength - % of beam signal — measured only when not travelling
Laser control

Push the laser button to force the meter to turn on its targeting laser.

Note: this should only be considered during maintenance and/or adjustment of the
meters.

How to save the machine state

This support function is used to save the current status of the Flextime software.

Press this button to save current state of
Save machine maching to the CAProgram Fles\CRG
state ObSenenObjects G fiie. The syster will
foadd thls file on reboot of comauter

When to save state

The machine state should be saved whenever you have made changes to the software
that you would like to retain. For example, changes to configurations, settings, offsets,
positions, and recipes should be retained by use of this function.

Important: Do not save the machine state during timeway operations, except in case of
imminent power-faailure.

Objects.q file

As with most ASC software products, the system state is saved to a file called Objects.g.
This file is often referred to as the “objects” file.
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Automatic saving

The system is currently configured to automatically save the machine state every 5
minutes, except during timeway operations. This means that if you stop a timeway, the
system (and current basket locations) will be saved within 5 minutes.

How to save backup files

This support function is used to backup the current program directories to another directory
on the hard-drive (or server).

Press this button to copy the
Elac_kup files to CPCOSener and CPCCHent folders to
WBackups the C\Backups\Curent folder,

Where are backup files located

The backup function saves the current CPC ObjServer and Client directories to an
alternate directory on the hard-drive. The backup directory is typically
C:\Backups\Current.

If a second hard-drive partition is utilized (ie. D), than this drive will be selected for the
backup.

When to backup the files

It is recommended that you backup the files after saving the machine state, but ONLY IF
THE CURRENT SYSTEM CONFIGURATION HAS BEEN TESTED AND IS WORKING
PROPERLY..
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8) Trouble Screen

The trouble screen is used to identify and display the most common trouble issues with the

line.
Trouble Screen
[ General Alarms | Motor Drive Faults | Over-travel Limits | [ ICS Distance Meters |
Cranel Overtravel
TR e o] @) ©
Cranel Fwd Overtravel
e @ ©
- Cranel Rey Owertravel ﬁ
(Crane2 Harizontal ﬁ
| | ﬁ Reset ICS Crane #1
Crane Inhibits Crane2 Yertical Crane2 Cwvertravel
A vered D Reset ICS Crane #2
Crane2 Fwd Overtravel 0
| Hoist Verical Inhibit ‘ Status Code Definitions
Reset All Faults Crane2 Rev Overtravel
| Ok | @ 1= Halt
: : Note: Drives will faukt on loss of PLC Piote: O 1 il 2= B Break
Haist] Horizontal Inhibit (el ote: Overtravel will cause an eam Brea
I = } power due to communications drop-out. immediate E-Stop condition. A= (st el
& = In transit (maoving)
Hoist2 Yertical Inhibit - - - 16 = At targeted position
I pisle Venies } \ Misc. Status | [ Pasket Location Mismatch |
Ok
If basket locations on the screen dont
| Haist2 Horizontal Inhibit ‘ |H0|511 Eath Oc:upled| D match the line, you'll need to tell the ICS Manitaring
| ‘ siystern where the baskets are Screen
Ok
Hoist2 Bath O d
& Change Locatians
ﬂﬂ ClientPC: MASONLAPTOPZ | ServerPC: MASONLAPTOPZ | User: AUTOUSER | 10:22:54 Al 82472003 Back
Emergency Stop

This indicates that the PLC E-Stop signal has been interrupted. The system will revert to
manual mode during an ESTOP condition.

What causes an E-stop

Estop button is pushed.

Loss of power to crane

A crane overtravel limit has been actuated
Motor drive faults

This section shows whether any of the variable-frequency drives on the vertical and
horizontal crane motors has faulted.

Reasons for faults

The drives can fault on over-current, especially on dropping a heavy load.
The drives can also fault if PLC power is interrupted.

The drives can also fault on loss of DeviceNet communications, which is the same
communications link used for the ICS5000 meters.
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Reset button
The reset button will issue a global reset of all drives.

Overtravel limits

The over-travel limits are switches positioned on the crane that are hard-wired to perform an
E-stop on actuation.

Overtravel vs Fwd/Rev overtravel

The Overtravel input will be illuminated if any overtravel occurs, including the Up/Down
andFwd/Rev overtravel.

Note: There is not a separte Up/Down overtravel input.
ICS distance meters

The ICS meter information is provided to identify current status of the meters. Note: See
Maintenance Screen chapter for more information on ICS status.

Reset button
The reset buttons are used to reset the meters, especially following a fault condition (2,4).
Do not reset meters while the cranes are moving.

Crane inhibits

This section shows the possible reasons why the crane or cranes are not moving. The
possible displayed messages are:

Reasons for vertical inhibit

Crane in manual mode

Check Auto/Manual switch or Estop on panel
Conveyor is in bypass mode

The cranes are disabled whenever the conveyor is placed in bypass mode.
Conveyor not ready for pickup
This occurs when Crane #1 is in 1_Load station, but the conveyor is not indicating
that it's ok to pickup the load.
Horizontal not at station
The vertical Up or Down control will not function unless the horizontal position
matches an actual station (+/- 20mm).
Basket in tank sensor
Vertical down movement is disallowed, because system thinks there is already a

basket in the station. Check basket, bath-occupied sensor, or basket location on
screen.

Reasons for vertical inhibit

Crane in manual mode

Check Auto/Manual switch or Estop on panel
Conveyor is in bypass mode

The cranes are disabled whenever the conveyor is placed in bypass mode.
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Conveyor not ready for pickup

This occurs when Crane #1 trys to go to 1_Load station, but the conveyor is not
indicating that it's ok to pickup the load.

Vertical not at station

The horizontal movement is restricted if the crane is not UP or DOWN. To correct
this, go to manual, move crane UP or DOWN, and then return to Auto control.

Miscellaneous status
This shows the bath-occupied sensor status.
Basket location mismatch

This accesses the basket initialization screen. See Support & Maintenance chapter for more
information on this.
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9) Objects Tutorial

CPC is the base software used by Flextime. This chapter provides some general information
on objects, object structure, and object editing used for all configuration of the Flextime
package. This is by no means a comprehensive discussion of all objects in the system.

CPC object defined

The CPC object is a discreet software component that includes data (properties), functions
(methods), and customer programmed events (quickscripts).

Object elements

Property — This is a data element that is used by the object’s functionality. The property
can be text, numeric, or an array.

Method — This is a pre-configured function of the object. Methods are named according
to their action (ie. Do_Read).

QuickScripts — This is a soft-programmed script that runs automatically upon the event
defined by its name. For example, a theoretical “House” object would have a quickscript
called “OnEntry” that would run whenever someone entered the house.

Object parent-child relationships

The CPC objects utilize a parent-child structure do denote the prescedence and/or
ownership of the objects. See the following structures:

“MyHome” (Class: Buildina)

“Bedroom” (Class: Room)

“Bed” (Class: Furniture)

“Dresser” (Class: Furniture)

“Chair” (Class: Furniture)

In this object structure, MyHome is the parent of Bedroom. Bedroom is the parent of
Bed, Dresser, and Chair.
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In an oven control system configuration, the following structure may be shown:

“Oven” (Class: Equipment)

“Inputs” (Class: Inputs)

“AirTemp” (Class: Input)

“l0” (Class: 10-In-Opto22)

YoV “Cal” (Class: Calibration)

“Outputs” (Class: Outputs)

“Heater” (Class: Output-PID)

“10” (Class: 10-Out-Opto22)

NS “Cal” (Class: Calibration)

CPC class defined

A CPC Class is a template that defines the structure and elements of a CPC object. There
are hundreds of types of objects that can be used for CPC configuration, and each one has a
associated class.

Class information

A CPC class contains the following information:

o List of object elements. This includes properties, methods, and quickscript
events.

o For each object element, the class also defines how these are edited, what
happens when they are copied, what help information is displayed for the
element, and other information.

How to edit a class

Though not recommended, you can access the Class Editor by the following procedure:

1.) From the MMI main screen move the mouse to the top of the screen and right-
click.
2) Select “Exit Screen” from the pulldown menu. The system will leave the MMI

system and display the main foundation form for CPC client.

3.) Right-click and select “Show Class Editor” from the menu. The system will
display the class editor.

Note: Don’t modify the classes until further training. You can view the classes and the
underlying elements, but you shouldn’t change anything. The classes are stored in the
Classes.g file.
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Object editor

The object editor is used to view, create, and edit the object structure.

= CPC Object Editor

EEX

=] — fi =) £ V| | ProcesaLine j
Save Add | Delete |Browser| Child Copy
mann Maime Tankline
= Scrgens Enabled True
& Recipes Description BrLogoutOperator5H 52003 12:11:34 P
BB MasterRecipe
en Stations ProcessType
;;; Payloads ¥LocationStart
A0 Partz rLocationStart
=8 Scheduler *LocationEnd
G& ScheduleRunner ‘L ocationEnd
By scheduleBuildsr
= EF Cranes LEmg
I Cranel Caloulate
“I" Crane2 Getlength
& Timers
E Scripts
B Variables
Cranelmages
Stationlmages
ﬁ Tazker
= Securitybansger
A Server
A2 ClentDetaul
g ::::C"ems ProcessLine (Object)
ESf EvertlLog
B CraneEvents This ohject defines a process line that contains vehicles and positions.
‘i Recordsets
B FileCopying
o PLC | TanklineH ame ~|
Cls: Processline | Yalue=Tankline Desc=

How to access the object editor

1.) From main screen, move mouse to top of screen and right-click
2.) Select “Show Object Editor” from the menu.

Note: operators are not given access this this menu option.

Editor information

The object editor shows the following information:

Object Tree — The tree on the left is the list of root-level objects. You can expose object
children by double-clicking on the desired object.

Property List — This list shows the elements of the currently selected object. These are
properties (white), methods (yellow), and quickscripts (green)

Buttons — These buttons are used for object creation, deletion, and editing.

Class list — The upper-right combo box shows the class of the currently selected object.
Clicking the box exposes a list of all available object classes.

Help information — The lower-right portion displays help information for the currently
selected object/element. Note: The help information is stored in the class definition
(classes.g), and is not available for all objects and/or incomplete.

Cls — This indicates the class of the currently selected object.

Value — This indicates the value of the currently selected property. If the property
contains a path link to another propery, the value of the linked property will be displayed.
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Desc — This is user tip information for the specific class. This information is created and
stored in the class definition and is not complete.

Buttons
The following buttons are provided:

Save — This button saves the current object configuration to the Objects.g file (same as
Save button on the server form)

Add - This button adds a new object as a sibling (or child if “Child” button is depressed)

to the currently selected object. The type of object created will be based on the current

class selection (combo box in upper-right). If the copy button is depressed, you will add
a copy of another object.

Delete — This button deletes the currently selected object. Important: fo speed
configuration duties, ASC did not create a confirmation to the delete operation. Also, this
operation is nonrecoverable so.. be careful.

Browser — This button accesses another object editor which is used for browsing and
selection of path links for properties.

Child — This toggle (in/out) is used to indicate whether the Add button adds the new
object as a sibling or a child. FYI: “Add” Child does not work with copied objects.

Copy — This toggle is used to identify the object to copy.
Object tree browsing

You can expose the children of objects by double-clicking on them in the object tree.
There are usually many levels of objects for a typical configuration:

[dans Tankline | | Mame ICSE000
= Scnjsens Enahled True
&l Recipes . Dezcription
BE hasterRecipe —
anm Stations PositionZarmmancd G369
;;; Paylosds WeloctyCommand 1000
AN Parts AccelerstionCommanc g0a
GE Scheduler Position B366

‘s ScheduleRunner welocity 1000
Sy ScheduleBuilder py———" o
LA Cranes coeleration
="K Cranel Status 18
- &, Harizontal Simulate Falze
Es m DelayTime ]
- wa Stations MaveTime 2548
ertical
= LastTi 1813665.3257 3665
& variables astlime
Craneisn Calculste Falze
O3 ManualTrack SethoveTime Falze
) “I Crane? PositionCommandLyy E369

The editor above is displaying the ICS5000 object (Class: ICS5000). This object is the
child of Horizontal object, which is a child of the Crane1 object, and so on...

Path link defined
A path link is a type of property that describes another property by use of an object path.

For example, the “Target” property in the editor view on the previous page is a path link
property.
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Property path
The following path targets the “StationSetpointAuto” property of Crane1’s Horizontal
object:

.Tankline.Cranes.Cranel.Horizontal\StationSetpointAuto

You will notice that the period ( . ) is used to identify a node on the tree. The starting
period is required to indicate the root of the tree.

The backslash is the prefix to the object element (ie. property, method, or quickscript).

Where to use path links

Path links are used throughout the configuration with many objects that require
interaction with other objects or properties. For example, a screen button may target a
“StartTimeway” method on the Scheduler object. In this case, the “Value” property of the
button would have a path link to the “StartTimeway” method:

.Tankline.Scheduler\StartTimeway

Path links are also used througout script programming. Scripts are custom logic
programs written in CPC Scripting language.

How to “run” an object method

You can manually run an object method (yellow) in the object editor by double-clicking on the
method. When a method runs, it's value will change from False to True to False.

What is a script?

A script is a program that is running within Flextime/CPC that performs custom logic for the
particular system being controlled.

Scripting utilizes a custom language designed by ASC which is very similar to Microsoft’s
Visual Basic ™.

Here’s a sample script program, shown in the CPC Script Editor:

= CPC Script Editor
Edit

L= =y

Sub SwitchToSemiluto() ~
Dim Mode
Node = "Semiluto"
If .Tankline.Variables.ManualMode\Value = Off Then
.Tankline.Cranes.Cranel.HorizontalhControlMode = Mode

.Tankline.Cranes.Cranel.VerticaltControlMode = Mode

.Tankline.Cranes.Crane2.Horizontal%ControlMode = Mode
.Tankline.Cranes.Cranez.VerticaltControlMode = Mode

.Tankline.Variables. lutolodelValue = Off
.Tankline.Variables.SemidlutolodelValuse = On
EndIf

p| 2| ClientPC: MASONLAPTOR2 | ServerPC: MASOMLAPTOPZ | User. AUTOUSER [11:1;  Back
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How to edit a script

There are two types of scripting in CPC/Flextime. One type utilizes a special object called a
“Script” object; the other type is a QuickScript that is actually a property of an object.

Editing a script object

There is an Edit method of any script object. Double-click the Edit method to access,
view, and edit the specific script.

= Scheduler # | | lzCompiled Falze ~
@y ScheduleRunner Returmyalue
@ .
2 ScheduleBuilder Inatstack
T8 Cranes
% Timers RefStack
= i RetTypestack .
gﬁ;ﬁﬁrlm - Double-click here
MainLogic Performance 0.951409301 17023 t d t M . L .
i StartSimulation TimeOut 1000 0 edl ainLogic
SCRIF - . 1
= EndSimulation ErrorLine 0 scrlpt
Loadimages Eoa
i Schedulel oad rrlc-r hkatal* o
B SwitchToSemisu | | it False
B SwitchTotuto Run False
B SetBasketl ocatior
Editing a quickscript
To edit a quickscript, double-click on the actual quickscript in the object. Double-click here
to edit the
e TanklinE | || StationsPath Tankline Stations ~ BeforeCalculate
b4 Soreens Calculate Falze int
Bl Recipes SCrip
B MasterRecipe TranzferLoadToStation Falze /\
S — TransferLoadToCrane Falze
18 Payioads BeforeCalculate Sub Crane’_BeforeCeeuiate()00000DiT
Al Pars AfterCalculate Sub Craned _AfterCalculste()00000000
GE Scheduler GrappleSetpoint Falze
% ScheduleRunner Grappleinkibit True
&y ScheduleBuilder E——— Fai
—-37% Cranes rappetn alse
e T Cranel Grapplelnput Falze
I Crane2 GrappleLastSetpoint Falze
% Timers GrannleTine ] bt
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10) Scripting in system

The following logic represents the main operational logic that affects crane movement and
system operation. There are a number of one-shot scripts in the system that are not
displayed in this chapter.

Crane_BeforeCalculate

This quick-script is in the Crane1 and Crane2 objects:

Dim VerticalSetpoint

'

** get vertical setpoint
If Me.Verticall\ControlMode = "Auto" Then

VerticalSetpoint = Me.Verticall\StationSetpointAuto
Else
VerticalSetpoint = Me.Verticall\StationSetpointSemiAuto

If .Tankline.Scheduler\TimewayRunning = Off Then
Me.Vertical\StationSetpointAuto = Me.Vertical\StationSetpointSemiAuto
Me.Horizontal\StationSetpointAuto = Me.Horizontal\StationSetpointSemiAuto

EndIf

EndIf
' ** set max and min limits

Me.Horizontal\PositionSetpointMax = Me.Horizontal.Stations.18 RINSE\Position
Me.Horizontal\PositionSetpointMin = Me.Horizontal.Stations.l LOADUNLOAD\Position
' ** default inhibit movement
Me.Vertical\InhibitLow = Off
Me.VerticallInhibitHigh = Off
Me.Horizontal\Inhibit = Off
Me.Variables.ReasonForVertInhibit\Value = "Ok"
Me.Variables.ReasonForHorizInhibit\Value = "Ok"

If .Tankline.Variables.ManualMode\Value = On Then
Me.Horizontal\Inhibit = On
Me.Vertical\InhibitHigh = On
Me.Vertical\InhibitLow = On

Me.Variables.ReasonForVertInhibit\Value = "Crane in manual mode."
Me.Variables.ReasonForHorizInhibit\Value = "Crane in manual mode."
EndIf

If .Tankline.Variables.ConveyorToBypass\Value = On Then
Me.Horizontal\Inhibit = On
Me.Vertical\InhibitHigh = On
Me.Vertical\InhibitLow = On

Me.Variables.ReasonForVertInhibit\Value = "Conveyor is in bypass mode."
Me.Variables.ReasonForHorizInhibit\Value = "Conveyor is in bypass mode."
EndIf

' ** don't pickup at 1 unless load is ready for pickup

If Me\HorizontalStation = "1 LOADUNLOAD" Then
If .Tankline.Variables.LoadReadyForPickup\Value = Off And
.Tankline.Variables.RunEmpty\Value = Off Then
Me.Verticall\InhibitHigh = On
Me.Variables.ReasonForVertInhibit\Value = "Conveyor not ready for pickup"
EndIf
EndIf
' ** dont allow horiz move if not up or down
If Me\VerticalStation = "" Then
Me.Horizontal\Inhibit = On
Me.Variables.ReasonForVertInhibit\Value = "Vertical not up or down"
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EndIf
' ** dont allow vert move unless horiz is on station
If Me\HorizontalStation = "" Then
Me.Vertical\InhibitHigh = On
Me.Vertical\InhibitLow = On

Me.Variables.ReasonForVertInhibit\Value = "Horizontal not at station"
EndIf

' ** inhibit drops if bar is in tank
If Me.Vertical.BathOccupied\Value = On And Me.Vertical\AtStationHigh = On Then
Me.Vertical\InhibitLow = On
If Me.Vertical\StationLast <> Me.Vertical\StationLow Then
Me.Variables.ReasonForVertInhibit\Value = "Basket In Tank sensor"
EndIf
EndIf
' ** get Occupied property of current station
If Me\HorizontalStation <>"" Then
Me.Variables.BathOccupied\Value = GetChildProp (.Tankline.Stations,
Me\HorizontalStation, "Occupied")
Else
Me.Variables.BathOccupied\Value = Off
EndIf
' ** inhibit drops if station already Occupied
If Me.Variables.BathOccupied\Value = On And Me.Verticall\AtStationHigh = On Then
Me.Vertical\InhibitLow = On
If Me.Vertical\StationLast <> Me.Vertical\StationLow Then

Me.Variables.ReasonForVertInhibit\Value = "Station already occupied"
EndIf
EndIf

' ** remember last valid station - needed because of bridge drift

If Me.Horizontal\StationLast <> NullString Then

Me.Variables.LastValidStation\Value = Me.Horizontal\StationLast
EndIf

Crane_AfterCalculate

This quick-script is in the Crane1 and Crane2 objects, and serves primarily to change the
crane graphics displayed on the main screen:

Alias Images = .Tankline.Cranelmages
' ** set crane images
If Me\Occupied = True Then
' ** parts
If Me\LoadID <> "" Then
' ** crane with parts
If Me.Horizontal\IsMovingHigh Then
Me\Image = Images.PartMovingRight\Filename
Else
If Me.Horizontal\IsMovingLow Then
Me\Image = Images.PartMovingLeft\Filename
Else
If Me.Horizontal\IsMovingHigh Then
Me\Image = Images.PartMovingRight\Filename

Else
If Me.Verticall\IsMovingLow Then
Me\Image = Images.PartMovingDown\Filename
Else

If Me.Verticall\IsMovingHigh Then
Me\Image = Images.PartMovingUp\Filename
Else

Me\Image = Images.Part\Filename
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EndIf
EndIf
EndIf
EndIf
EndIf

Else
' ** crane with bar
If Me.Horizontal\IsMovingHigh Then
Me\Image = Images.OccupiedMovingRight\Filename

Else
If Me.Horizontal\IsMovingLow Then
Me\Image = Images.OccupiedMovingLeft\Filename
Else
If Me.Horizontal\IsMovingHigh Then
Me\Image = Images.OccupiedMovingRight\Filename
Else
If Me.Verticall\IsMovingLow Then
Me\Image = Images.OccupiedMovingDown\Filename
Else
If Me.Verticall\IsMovingHigh Then
Me\Image = Images.OccupiedMovingUp\Filename
Else
Me\Image = Images.Occupied\Filename
EndIf
EndIf
EndIf
EndIf
EndIf
EndIf

Else

' ** crane empty
If Me.Horizontal\IsMovingHigh Then
Me\Image = Images.EmptyMovingRight\Filename
Else
If Me.Horizontal\IsMovingLow Then
Me\Image = Images.EmptyMovingLeft\Filename
Else
If Me.Horizontal\IsMovingHigh Then
Me\Image = Images.EmptyMovingRight\Filename
Else
If Me.VerticallIsMovingLow Then
Me\Image = Images.EmptyMovingDown\Filename
Else
If Me.VerticallIsMovingHigh Then
Me\Image = Images.EmptyMovingUp\Filename

Else
If Me.Verticall\StationLast = "Up" Then
Me\Image = Images.EmptyUp\Filename
Else
Me\Image = Images.EmptyDown\Filename
EndIf
EndIf
EndIf
EndIf
EndIf
EndIf
EndIf

Horizontal_OnStationChange

This quick-script is in the Horizontal object under both Crane1 and Crane2 objects:

.Tankline.Variables.LastCraneToMove\Value = MyParent\Name
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Horizontal_OnStationMoveComplete

This quick-script is in the Horizontal object under both Crane1 and Crane2 objects:

' ** check for bathoccupied failure

Dim IsOccupied

If MyParent.Vertical\StationLast = "Down" Then
IsOccupied = GetChildProp(.Tankline.Stations, Me\StationSetpoint, "Occupied")
If IsOccupied = True Then
If MyParent.Vertical.BathOccupied\Value = Off Then
MyParent.Variables.BathOccupiedFail\Value = On
EndIf
EndIf
EndIf

Horizontal_OnPositionChange

This quick-script is in the Horizontal object under both Crane1 and Crane2 objects:

Me.ICS5000\HaltCommand = -1
Me.ICS5000\PositionCommand = Me\PositionSetpoint
Me.ICS5000\SetMoveTime

Me\TimeToMove = Me.ICS5000\MoveTime
Me\AtPosition = False

Horizontal_BeforeCalculate

This quick-script is in the Horizontal object under both Crane1 and Crane2 objects:

Alias Crane2Horiz = .Tankline.Cranes.Crane2.Horizontal

Me.ICS5000\Calculate
Me\Position = Me.ICS5000\Position

Dim PosDelta
PosDelta = Me\Position - Me\PositionSetpoint

If .Tankline.Variables.Simulation\Value = Off Then
If Me.ICS5000\Status = 16 Or Me.ICS5000\Status = 1 Or Me.ICS5000\Status = 4 Then
If Abs (PosDelta) < 40 Then
Me\AtPosition = On
EndIf
Else
Me\AtPosition = Off
EndIf
Else
If Me.ICS5000\Status = 16 Then
Me\AtPosition = On
Else
Me\AtPosition = Off
EndIf
EndIf
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Vertical_AfterSetpointChange

This quick-script is in the Vertical object under both Crane1 and Crane2 objects:

If .Tankline.Variables.Simulation\Value = On Then
Me\AtStationHigh = Off
Me\AtStationLow = Off

EndIf

Vertical_AfterMoveComplete

This quick-script is in the Vertical object under both Crane1 and Crane2 objects:

If Me\AtStationLow = On And Me\StationSetpoint = "Down" Then
If MyParent\HorizontalStation <> NullString Then
MyParent\TransferLoadToStation
Else
MyParent\HorizontalStation = MyParent.ManualTrack\NearestHorizStation
MyParent\TransferLoadToStation
MyParent\HorizontalStation = NullString
EndIf
EndIf

If Me\AtStationHigh = On And Me\StationSetpoint = "Up" Then
If MyParent\HorizontalStation <> NullString Then
MyParent\TransferLoadToCrane
If MyParent\HorizontalStation = "1 LOADUNLOAD" And
.Tankline.Variables.RunEmpty\Value = Off Then
.Tankline.Variables.LoadCounter\Value =
.Tankline.Variables.LoadCounter\Value + 1
EndIf
Else
MyParent\HorizontalStation = MyParent.ManualTrack\NearestHorizStation
MyParent\TransferLoadToCrane
If MyParent\HorizontalStation = "1 LOADUNLOAD" And
.Tankline.Variables.RunEmpty\Value = Off Then
.Tankline.Variables.LoadCounter\Value =
.Tankline.Variables.LoadCounter\Value + 1
EndIf
MyParent\HorizontalStation = NullString
EndIf

EndIf

Vertical_OnTimeout

This quick-script is in the Vertical object under both Crane1 and Crane2 objects:

If .Tankline.Variables.Simulation\Value = On Then
If Me\StationSetpoint = Me\StationHigh Then
Me\AtStationHigh = On
EndIf
If Me\StationSetpoint = Me\StationLow Then
Me\AtStationLow = On
EndIf

EndIf

Main Logic
The following logic is located in Tankline—=> Scripts container object:
Alias Cranel = .Tankline.Cranes.Cranel
Alias Crane2 = .Tankline.Cranes.Crane2

If .Tankline.Variables.NoEstop\Value = On Then
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.Tankline.Variables.Estop\Value = Off

Else

.Tankline.Variables.Estop\Value

EndIf

I
O
3

If Cranel.Variables.PLCAuto\Value = Off Or Crane2.Variables.PLCAuto\Value = Off Or
.Tankline.Variables.Estop\Value = On Then
.Tankline.Variables.AutoMode\Value = Off
.Tankline.Variables.ManualMode\Value = On
.Tankline.Variables.SemiAutoMode\Value = Off

Else

.Tankline.Variables.ManualMode\Value = Off

EndIf

If .Tankline.Variables.AutoMode\Value = Off Then
.Tankline.Cranes.Cranel.Vertical.VertSpeed\Value = 0

.Tankline.Cranes.Crane2.Vertical.VertSpeed\Value

EndIf

1

Il
o

** disable auto mode if conveyor is in bypass mode

If .Tankline.Variables.ConveyorToBypass\Value = On Then

.Tankline.Variables.AutoMode\Value

EndIf

' ** let conveyor PLC
If .Tankline.Stations.

Off

know that a load is in place
1_LOADUNLOAD\Occupied = On Then

.Tankline.Variables.BasketPlacedAtLoadUnload\Value = On

Else

.Tankline.Variables.BasketPlacedAtLoadUnload\Value = Off

EndIf

' ** check whether ok

If .Tankline.Variables.AutoMode\Value
.Tankline.Variables.OkToBypassConveyor\Value

Else

to bypass conveyor

On Then

Off

.Tankline.Variables.OkToBypassConveyor\Value = On

EndIf

** reset drive faults

If .Tankline.Variables.DriveFaultReset\Value = On Then
If Cranel.Variables.HorizDriveFault\Value = Off And
Cranel.Variables.VertDriveFault\Value = Off Then
If Crane2.Variables.HorizDriveFault\Value = Off And
Crane2.Variables.VertDriveFault\Value = Off Then
.Tankline.Variables.DriveFaultReset\Value = Off

EndIf
EndIf
EndIf

' **% 1ift incremental

If .PLC.H1 PC_Outputs.
Then
.PLC.H1_PC_Outputs
EndIf

If .PLC.H1_PC_Outputs.
Then
.PLC.H1_PC_Outputs
EndIf

If .PLC.H2 PC_Outputs.
Then
.PLC.H2_PC_Outputs
EndIf

If .PLC.H2 PC Outputs.
Then
.PLC.H2_ PC Outputs

** this does a syncronous write to the PLC for up and down. Needed due to the

feature.

GoUp\Value <> .Tankline.Cranes.Cranel.Vertical\IsMovingHigh

.GoUp\Do_WriteNow

GoDown\Value <> .Tankline.Cranes.Cranel.Vertical\IsMovingLow

.GoUp\Do_WriteNow

GoUp\Value <> .Tankline.Cranes.Crane2.Vertical\IsMovingHigh

.GoUp\Do_WriteNow

GoDown\Value <> .Tankline.Cranes.Crane2.Vertical\IsMovingLow

.GoUp\Do_WriteNow
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EndIf

' ** fault indications

.Tankline.Variables.HoistlInFault\Value = Off

If Cranel.Variables.HorizDriveFault\Value = On Then
.Tankline.Variables.HoistlInFault\Value = On
EndIf

If Cranel.Variables.VertDriveFault\Value = On Then
.Tankline.Variables.HoistlInFault\Value = On

EndIf

If .PLC.IO_Inputs.H1l OVR_TRVL\Value = Off Then
.Tankline.Variables.HoistlInFault\Value = On

EndIf

If Cranel.Horizontal.ICS5000\Status = 1 Or Cranel.Horizontal.ICS5000\Status = 2 Or

Cranel.Horizontal.ICS5000\Status = 4 Then

.Tankline.Variables.HoistlInFault\Value = On

EndIf

.Tankline.Variables.Hoist2InFault\Value = Off

If Crane2.Variables.HorizDriveFault\Value = On Then
.Tankline.Variables.Hoist2InFault\Value = On

EndIf

If Crane2.Variables.VertDriveFault\Value = On Then
.Tankline.Variables.Hoist2InFault\Value = On

EndIf

If .PLC.IO_ Inputs.H2 OVR TRVL\Value = Off Then
.Tankline.Variables.Hoist2InFault\Value = On

EndIf

If Crane2.Horizontal.ICS5000\Status = 1 Or Crane2.Horizontal.ICS5000\Status = 2 Or

Crane2.Horizontal.ICS5000\Status = 4 Then

.Tankline.Variables.Hoist2InFault\Value = On

EndIf

** excessive slippage

If .Tankline.ScheduleRunner\SlipTime = .Tankline.Variables.LastSlipTime\Value Then
.Tankline.Timers.ExcessiveSlip\Reset

EndIf

.Tankline.Variables.LastSlipTime\Value = .Tankline.ScheduleRunner\SlipTime

If .Tankline.Timers.ExcessiveSlip\Done = On Then
.Tankline.Variables.ExcessiveSlip\Value = On

Else
.Tankline.Variables.ExcessiveSlip\Value = Off

EndIf

.Tankline.Variables.Horn\Value = Off

' ** gsilence horn after time period

If .Tankline.Timers.AlarmSilence\Done = On Then
.Tankline.Variables.SilenceHorn\Value = On

EndIf

If .Tankline.Variables.Estop\Value = On Or .Tankline.Variables.HoistlInFault\Value
= On Or .Tankline.Variables.Hoist2InFault\Value = On Or
.Tankline.Variables.ExcessiveSlip\Value = On Then

If .Tankline.Variables.SilenceHorn\Value = Off Then
.Tankline.Variables.Horn\Value = On
EndIf
Else
.Tankline.Variables.SilenceHorn\Value = Off
.Tankline.Variables.Horn\Value = Off
.Tankline.Timers.AlarmSilence\Reset

EndIf

' ** ok to load timeway
If .Tankline.Scheduler\TimewayRunning = True Then

.Tankline.Variables.OkToLoadTimeway\Value = False

.Tankline.Variables.OkToRunTimeway\Value = True
Else

.Tankline.Variables.OkToLoadTimeway\Value = True
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If .Tankline.Variables.AutoMode\Value = On And

.Tankline.Scheduler\CranesAtBaseStation = True And
.Tankline.Scheduler\LoadsAtBaseStation = True Then

.Tankline.Variables.OkToRunTimeway\Value = True
Else

.Tankline.Variables.OkToRunTimeway\Value = False
EndIf

EndIf
' %% stop timeway if bath occupied failure
If .Tankline.Variables.PauseOnBathSensorFail\Value = True Then
If .Tankline.Scheduler\TimewayRunning = True Then
If Cranel.Variables.BathOccupiedFail\Value = True Then
.Tankline.Scheduler\PauseTimeway
EndIf
If Crane2.Variables.BathOccupiedFail\Value = True Then
.Tankline.Scheduler\PauseTimeway
EndIf
EndIf
EndIf
' ** save objects whenever timeway is not running
If .Tankline.Scheduler\TimewayRunning = Off Then
.Server\AutoSaveEnabled = On
Else
.Server\AutoSaveEnabled = Off
EndIf
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