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The following symbols are used in these instructions:
indicates operating instructions

indicates operating instructions that should only be carried out
under specific circumstances

describes what occurs after an operation is carried out
indicates an item in a list

indicates a hazard.

The Sartorius OPC Server is a communications driver.

It is used to enter and save data from Sartorius scales according
to the OPCDA and OPCXMLDA standards.

Up to 10 devices can be configured over the serial interfaces of
the scales. Up to three devices can be processed simultaneously.
Sartorius scales must be configured in XBP1 or SBI mode.

The installation and uninstall processes in Windows® are
described only briefly in this manual.

Minimum system requirements:

CPU min. 400 MHz
Memory min. 256 MB RAM
Screen resolution 800 x 600 pixels
Windows® 2000 SP4

Windows® XP SP1

Windows® XP SP2

Software operation and data input for connected Sartorius
devices are described following the installation instructions.

Functionality

The Sartorius OPC Server provides an OPC-compatible
communication interface in accordance with the following
standards:

OPCDAT1.0A

OPCDA2.05

OPCDA3.0

OPCXMLDAT1.0

Data from up to three Sartorius scales can be processed
simultaneously at a rate of 100 ms; in other words, 10 weight
values (or other data) per second.

Measurement and testing devices are connected to the PC over
scale interfaces (RS-232C, RS-485 or RS-422).

The devices must be set to XBP1 or SBI mode.

Measured values can be entered manually (OutProc application)
or automatically as a Windows service (OPC XML DA Server).
The software will send the respective data log to specific
locations.

Distribution number: 62890PC

Sartorius OPC driver for the universal connection of Sartorius
XBP1 or SBI scales to a PC software-supported application.

The package contains Sartorius OPC Scale, a plug & play module
for function tests and, if required, for use as a visualization oper-
ation module.

When using the OPC driver on additional PC clients:
Distribution number 62890PC-L
Sartorius OPC driver additional
license.
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Using OPCScale

The “Queue” and “OPC” LEDs are red.

OPCScale is searching for the connection to the server.
This is installed, e.g., on computer 1.

OPCScale can be installed on a different computer.

The connected scales are in XBP1 mode and are connected to the
computer over the interfaces.

The “Queue” LED is green, no internal error.
The “OPC” LED is red.
OPCScale could not connect to the server.

Definitions

OPC - OLE for process control
programming technology used
to publish measurement results

URL - Uniform resource locater

OPC has the URL format:

opc:/[servername/opcserver/ltemName

Servername - Computer on which the server
is installed

opcserver - Server name

ItemName - The detail that is being subscribed

(net, gross, etc.)

The “Queue” and “OPC” LEDs are green.

The network connection has been established between the server
and OPCScale. The OPCScale display indicates the display value
of the scale currently connected via COM1 to the computer,

here 0.00 g.

If this is not the case, the scale can be tared using the [Tare]
button or set to zero using the [Zero] button.

The “OPC” LED is red.
Click on [Browse to OPC Ttem] in the header.



OPCScale

B OPCScale

@ Start OPCScale:
- Using Start / All Programs, or
- Using the desktop shortcut

> OPCScale is displayed.

| Manulacturer:

Scale | Graph | Erowseto OPCItem  Qualty Check

SARTORIUS | Serial number: 0060406913 | Model: LPS200P | Wersion: 013518 | Ranges: 4 |

A 1N 0.00g J
9 9
ReadiD | | Zero | | Tare | | Clear Tare | Store | | Exit |
Overview of OPCScale FlagStandstll  ~ E}gg (1) gtr;;t]aeb(lﬁ g(}(]ita_rgr—gerre]eg]a:))ar}
Scale - The large display of OPCScale appears. 2 Flag 2 Improved adjustment stand
Data from the connected scale is dis- stability, scale very stable
played. (light-green bar)
E.g.: status flags, item (manufacturer,
serial number, model, version) m Switch to the right, OPCScale has a
more narrow display
craoh - The large display of OPCScale appears. )
F Scale data is displayed graphically. Read 1D
Read ID i (Scale identification)
- The large display of OPCScale appears.
Browse to OPC Item You can navigate in a browser window 7 | - The gross value is set to zero when the
to the OPC Server. Recorded data is ero scale is stable.
stored, e.g. in the ... \data directory in
the OPCScale.dat file. Tare i Tare of net value when the scale is

Quality Check,

Clueue

Optionally, on the clipboard and/or in
MS Excel

- The large display of OPCScale appears.

Simulation of a checkweigher
(green, yellow, red display)

- The green LED indicates that the data
of the recognized device is in the queue.

The green LED indicates that there is
a connection to the OPC Server.

OPCScale display window
(scale display)

- Stability indicator of scale: vertical

green bar.

The stability of the scale is displayed
in the [Scale] overview using status
flags in three steps:

Clear Tare |

Store

1

Exit

:

i

A

_) Srale
"l_j Graph

’:j Browse ko OPC

’i_ \ Quality Check

stable

- Cancel tare command

Save value line date, time, weight value

Close OPCScale

Switch to the right, enlarges OPCScale
display.

The arrow keys (up, down) can be used
to switch between the following:

Scale

Graph

Browse to OPC
(OPC Browser)
Quality Check

(checkweighing with green, yellow, red
display)
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@ Select server network address.

@ Select an item, e.g.:
Scale 1 called Device 1 and net value “Weight.Net.Value”

@ Click on “OK” to return to the initial screen.

> The successful connection to the scale is displayed.



Store URL
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6@ Click on [Store URL] [OK].

> The selected connection to the server is saved and automatically
selected at startup.

OPCScale is connected to the scale called “Device 1.”
The OPC LED is green.

> If required, save the data recorded from the scale.

@ Click on [Store].

> Result of [Store]:
Entry in file

“Installation directory \ data\ OPCScale.dat”

@ Make a selection, click on [Scale].

> OPCScale displays the large view.

The “Status Flags” of the device are shown in the “Scale” view.



e PR e m

| S Gk | et P B | Oty Chedl

¢ &

aead Zrs | Twe | [ ChwrTws| | Swe §| Em |

Weanurand
+ Biwn
Biet (resnlion v 100
Gt
Tain

Biatm Flags

e e i [esrix

e

B LT R i T

Measurand
MNet \—‘

Measurand
4 Net
Met (resolution x 100}
Gross
Tare

Bl G | B O B | iy e

i o [} ol W ek LA | Wi IR | S | I
S 1Y 0.00g |
- o

_Pead | | Zers | | Tare | | ClewrTue| | S || Bk |
S

o s

.IIII

Wl

| Wk das

=1 L)

O ey Ty —

@® Make a selection, click on [Scale].
> OPCScale displays the large view.

The “Status Flags” of the device are shown in the “Scale” view.

@ The data to be recorded by the connected scale is selected in the
middle of OPCScale under “Measurand:”

- Net values

- Net values x 100
- Gross values

- Tare values

@ The data can be displayed graphically using the [Show graph]
button; in this example, after the scale is tared.

The recorded measurement data can be saved using the [Store]
button

- to a file on the hard drive

- to the clipboard

- as an Excel file
A three-line data record is created.

Example:

20.04.2006 10:34

Number Time [s] Weight [g]
0 0.000 429.36

Using the [Write graph data] button, you can list all visible data
in the graph; for example, the comment stored as My Comment:

20.04.2006 10:43:35 “My Comment” ID=4711
Manufacturer: Sartorius

Serial number: 10023784

Model: LA6200S

Version: 002016 | Weighing capacity: 1 |
Number Time [s] Weight [g]

0 71.902 429.36

1 71.965 429.36

2 72.022 429.36

etc. to

100 77.245 999.91
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> The different weight values are displayed here.

Note:

You also have the option of saving data from the [Write graph
data] button to the clipboard and then inserting it into Excel.
The output to Excel does not contain a data header. The data in
the file is strictly localized. Therefore, the decimal point should
be set as the default setting and the decimal comma should be
set as the decimal separator.

@ The [Quality Check] button activates a checkweigher function.

The weight value is displayed in a green, yellow or red bar
depending on the weight on the scale.

The overload or underload are set in the statistics windows.
The program then calculates the statistics using the data of the
associated parts.

Example:

Target weight 1 kg Bar green

Target weight 1 kg + 100 g  Bar yellow
The weight must be reworked
if required.

Target weight 1 kg £ 200 g Bar red
The weight is too heavy.
The result is saved to the data file using the [Write] button.

Note:
This is not intended for output to Excel or the clipboard.



Brief Description of OPCScale
Coding for Programmers

Version Information 9 Version Information
This application was created using LabView version 7.1.
Principle of Program Process 9 It runs on the following Windows operating systems: NT,
‘Win 2000 or XP.
Initialization 10
Producer Loop 1M Principle of Program Process
The program consists of 4 blocks. First, the initialization block is
Browse to OPC Item M run. Then the producer loop reads the data from the server.
This loop sends the data to the consumer loop where it is edited
Store URL 13 and displayed. When the program is closed, the section shown
on the right is run.
Read ID 13
Tare, Zero, Clear Tare 13 Grouping into two loops has major advantages:
Both loops can be run in separate threads.
Exit 14 All data is collected in the producer loop.
1f required, data can be saved in the queue.
Timeout 16 The consumer loop processes the queue according to its settings,
i.e. user activities or computer requirements are taken into
Consumer Loop 29 account.
The consumer loop does not use any CPU resources while it is
Timeout 16 waiting for data.
Checkweigher Events 16 This program description focuses on the producer loop.
Exiting the Program 20
external:

SCone server
reads Sartarius scale

via #BPI

l [URL Farmat: OPC:: ) computer name) server name) device.item |

1000000
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read data from
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Initialization

First, the displays are pre-set, the size of the application is
pre-set and sub vi’s used to note data are initialized.

The three sub vi’s note the following data:

Highest (green):  Device 1D (serial number, etc.)

Middle (yellow): Data to be saved in the file, Excel or the

clipboard

Data to determine statistical characteristics
in the producer loop

Lowest (purple)

The initialization data is read from the OPCScale.ini file in
a second initialization step.
This sets up the OPCScale.dat output file.

Items that were saved are taken from the “OPCScale.ini”
initialization file. Other groups of items are formed from this
information and these groups are registered with the server.
The outputs include:

ItemsOPCWeight: Array with float and string sizes such as net
weight value and display string

ErrorArray: Associated array with error structures

Merged Error: Global sum of registration errors for all items.

Status ltems: The five integer “Status Flag” values from the

Scale page such as ErrorCode or DeviceStat

PathTo

ConfiglniFile: Path to OPCScale.ini file

ItemsString: Contains string information required to dis-
play the most important items

1temsOPCInfo: ~ Required to display the highest line with the
device 1D

Comandltems:  Items with the commands such as Tare or Zero.

These items are not registered with the server,
but rather opened and then closed upon
demand.

1f no items are noted in OPCScale.ini, then the noted server or
device is not available. This results in an error that is noted in the
“Merged Error” output. This initiates a display in the next step in
which you are required to perform a search for the server.
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When the server and the device have been found, this triggers
a user event that triggers the reading of the device 1D in the
producer loop.

On the left, the “ReadInfo” event is registered and on the right,
it is set in the case structure.

Note:

1f there are no errors, the “False” situation (=error free) applies.

An additional user event called “CalcStatistic” is registered in the
lower part of the initialization. When it is triggered, it initiates
the calculation of statistical measurements in the consumer loop.
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initialization
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Producer Loop
This loop incorporates an event structure with 7 events:

- Timeout

- Exit

- Read ID

- Browse

- Zero

- Rate of transmission
- Store URL

e T

Browse to OPC Item

First, the browser is opened (blue icon DS Select).

Then, the length of the selected items is checked.

1f this is larger than 4, the selection is successful and the selected
item is displayed in the “OPC URL” field. The existing connections
are then closed in the “OPC Connect” sub-vi and the required
items of the current selection are subscribed.

E.r-h E r_=h_-|||-|
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Any of three groups of items that are registered are unregistered
in the “OPC Connect” sub-vi.

This is carried out in the three For loops with Close DataSocket
(DS Close icon). Existing errors are deleted.



The operator selection of “DS Select” is used in the “OPC ltems”
sub-vi to compile the required four groups of items.

This data is then transmitted to the “OPC Connect Items” sub-vi.
Three groups of items are opened there:

Weightltems

Statusltems

Infoltems

The Infoltems are then used immediately to read the 1D informa-
tion from the connected device.

First, the noted information is erased (green icon with the Reset
input).

Then contact is established with the server
(white icon called “first contact”).

The identification measurements are read. Then these are saved
in the “ReadinfoRow” sub-vi (green icon) and later displayed on
the front panel.



Store URL
This event writes the “Weight 1tems” to the ini file. Then they can be read and used with the initialization. The path to the “OPCScale.ini”
file is defined with the initialization and used here.

4 [=| *Store URL": Value Change

™
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Read ID

This event can be triggered by a keystroke from the operator. In addition, it is also triggered as a “ReadInfo” user event in the initialization
phase. The process corresponds largely to the last part of the browse event. The “Wait after Start” input is for debugging purposes only and
is not in the visible part of the front panel.
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Tare, Zero, Clear Tare

These three commands are registered, executed and then unregistered. Depending on which key is pressed, the suitable item is then
removed from the vector with the command. The item is opened for the server and either a one or a zero is written.

The one activates the command, the zero cancels it. The item is then re-closed after a short standby time (250 milliseconds).
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Exit
The producer loop is closed here and the closing of the consumer loop is started. The event is triggered by clicking on either the “Exit” key
or the closing X on the window (top right).
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Because of the Panel Close option, the “Exit” key is set to “True” via the corresponding local variable. A signal is sent via “queue” to the
consumer loop. This “wakes up” the consumer loop, which reads the local variable “Exit” that now is set to “True”:

the consumer loop is then closed in this way. Therefore, the “Exit” event of the producer loop waits a short period of time and then
transmits “True” to the conditional loop terminal (stop if “True”).

Timeout
1f none of the previously mentioned events are activated, the timeout event is executed. This event is the central location for data transport,
which retrieves data from the Scone Server and forwards it to the consumer loop. The principle is recognized from the pseudo-code.

In order to transmit data, it must be set in a queue (queue icon). The consumer loop waits in its “timeout event” for the receipt of new
data. During this wait period no CPU time is required. In addition, events in the consumer or producer loops can be executed
asynchronously.

Data is read from the server in three blocks. Then “float items” are addressed. From these, only index 0 “Net” are required (dark green
“DBL” icon). The number of decimal places is also read in this sub-vi (blue integer output).

14



producer loop: roads the data from ONC Screcr
and deals with event that depend on OPC server
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land the stabiity condition.

Then the 5 status information records are read. The output array is defined in the initialization so that processing here can be as rapid as
possible. The status values are replaced in an available array. The number of decimal places is now entered in index 5.

The “Measurand” terminal transmits the index of selected measurement parameters that had been selected for display (net, gross ...). This
index is switched by 4 so that it corresponds to the associated items. Then the selected string sizes are read (light green “String 4” icon).
In the second part, the data is bundled into a structure and sent.

B |

Feiome

Eul‘h*a’r&mmtm

winl r. E

Even the error flags are bundled and displayed in the “OPC” LED. The status of the queue is displayed in the “Queue” LED. In addition, a
standby time is activated that is a little less than the set sensor rate (“Rate of transmission” in the Browse to OPC Item page).

15



Consumer Loop

The consumer loop has an embedded event structure with 11 events.
Not all events will be discussed here.

As in the producer loop, the most important event is the timeout event.

[cansumer loop, deals with all user events & data inkerpretation, such as dump, graph... |

=

[ [ 0] Timeout

|+ Update DeltaT ~| andstil

Deltak

]

Flagapprovedweight| | ErrorCode| Devicestat| PowerFail]  Flagactivel

[1]:] [T [1]:] 1] (1]

[= show alphanumeric display and 5 Flags & stability condition = |

Timeout

Here the wait is for an incoming message. When it is received, the queue is read.

The data are taken from the output structure and displayed: scale display and 6 flags.

1f the “Show graph” switch on the “Graph” page is activated, the current time in milliseconds will be read and attached

together with the weight value float at the array for the graphical display (brown line). In addition, the “StandStill” flag is processed.
This flag can display the values “0,” “1” or “2”whereby “0” indicates no stability, “1” stability and “2” improved stability for adjustment.
The stability display behind the display is switched to light green when the “StandStill” flag is not equal to zero.

The right page of the timeout event is used for the implemented application “Checkweigher” (discussed below).

Checkweigher Events
The screen page belonging to the checkweigher defines the required events:

Check manualy <__s= ety [ N ° L
Automatic Theeshold -
Coerion 15 Statistic 800~ omm

W maamuned r

+ Green %] Yehow [%] Red [%] To0=
l.IJiE 0 a o -

Fed shave ited bekow % verk 600-

11000 e i : -
J i $00-

Yiediom Range ke Stardard Devist Hegat ‘

4 — - o ? ) =
g0 P il L - -
mEw
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4

(1) Sets the parameters in the event “Red above,” “Red below,” “Yellow.
A formal node is used to calculate the parameters.

Lorsuiner loup, deals with gl user evenils & dala inlerpretation, suclas dumg, graph. ..

a3

[change of the switches For the control scalke|

HI a1 "Red abuve”, "Red Leluw®, "velore Rangs"; Yalue Changs

by Slide . = Data
& olid S ——
E B =g Siide (strict) o} B mg slide (strict) 3]
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| = ] MErimum
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! WEB=RE+Ypc;
Min=RBE¥0.97;
Mane=Ha*1 1101

&T=RE*0.5;

Threstokd

For this, the slide and the threshold for the automatic detection of a load (“Threshold”) are set.

(2) Manual check of quality using the “Check manually” switch in the event of the same name.
This event can also be controlled by the program by triggering the “CalcStatistic” event.

0l

Brmv@re@e@e@e@ oS e @ ol ol ool ol odedodededed ed e eb e e

An index for the color to be displayed is calculated here in the formal nodes.

This index is entered in the CalcStatistics.vi sub (violet icon) and calculated there using the percentage numbers.
In addition, the statistical measurements are calculated, i.e. quantity, mean value, median and standard deviation.
The events are read and output in the right sequence structure.

(3) All marked data and the events are reset using the “Reset” key.
The event associated with this sets the displays to zero, erases the statistics entries as well as the data in memory (possibly for saving).



Note:
There is also an additional reset event that erases the data for the
graphs and sets the clock to zero:

Writes the events to the file with the “write” switch. This event writes both the weight values as well as the events of the statistical analysis
to the file ...\data\OPCScale.dat.

First, the headers for this are bundled into a vector.

The switch must be read because it is set to “latch.”

Wl [11] “write": Value Change

bouality % yellow

e le i v e e v EvEvEvEvEvEvEvEvEvE o v EvEEvEvEvEvHvEvEvEvA ' EvEvlv]

The info line with the scalelD is transferred to the weight value data and written to the file.
The following entry is made, e.g.:

Manufacturer: SARTORIUS

Serial number: 0016900022

Model: WZA8202-CW

Version: 002016 | Ranges: 1 |

Number Time [s] Weight [g]
0 0.000 329.27

1 10.000 1000.38

2 15.875 690.16

3 39.499 690.19

4 44,999 690.20

5 50.562 329.30



Then the statistical events are read and specified in the For loop and output together with the header to the file.

The following entry is for the data above:

07.03.2006 15:19:12 Mean 621.58
07.03.2006 15:19:12 StdDev 256.31
07.03.2006 15:19:12 Median 690.17
07.03.2006 15:19:12 Quality % green 50.00
07.03.2006 15:19:12 Quality % red 16.67
07.03.2006 15:19:12 Quality % yellow 33.33

The checkweigher can be triggered manually or work in automatic mode. For this purpose, there is an “Automatic” checkbox and a
“Threshold” for detecting the load change. In automatic mode, it will be checked whether or not the threshold has been exceeded.

Then the stability is checked. 1f this is reached, the program triggers the “CalcStatistic” event. This activates the “Check manually” switch,
i.e. carries out the calculations described above.

This process is carried out in the right section of the timeout event:

~H]

i control scale
] in aukomatic mode:
set event For quality
and statistic calculations

hreshald : Sty Slide

Heah—e ; _ walue 1
...................... o measured|

Quality o3 O m
7 =
D—P'u'alue

el user event 2

ko calculate guality
and iks statiskics

[trigger below reached |

LED: measured

a == Bool (strict) ﬁ_ i g = Bool {skrick) g
Yalue [ 5 b Yalle

[= case For aukomatic quality conkral =]

The basic conditions are checked in the “and node” (top center)
(Value > threshold and stability, the event is not yet triggered).
The last condition comes from the display value of the “measured” LED.

1f the condition is true, the LED is set. The basic condition can then no longer become true unless the LED is turned off. This can happen
in the center case structure. This applies when the weight value falls short of the threshold value. Then the quality color is grayed and the
smaller weight value is displayed in the slide.

Note:

The slide value has 5 components. The weight value is the center one.



Exiting the Program
When both loops are ended, the program carries out a phase consisting of cleanup procedures until the application is closed.
An excerpt of this is shown in the figure.

|close user event 2|
Oo00000000000000

- ey
....... _ : X —r]

1 - = T X et I”?!F-.” .
stop

producer loop

¥}-{|Exit

o o o e o o o e o o Y [ OO0 0000000000000 0000o0o0o0an

=

Here the user event of the consumer loop is erased and closed.
Then an accumulated error is calculated and the total error is displayed if necessary.
Then the application is closed.
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