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ARTICLE DETAILS ABSTRACT

Article History:

Using C script language to process data and control variables of WINCC function trend control, a multi-function XY

curve drawing based on WINCC function trend control is implemented. This method creates multiple custom array
variables in the WINCC global C script, stores the collected data in the corresponding array variables, uses C script
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language to process the stored data, and then draws the function trend control according to the relationship between
variables, and completes the rendering of the multi-function XY curve. The drawn curve overcomes problems such
as missing, overlapping, trailing, and unmaintainable curves caused by time changes or switching of the operation

screen in the WINCC function trend control. Finally, data acquisition is triggered according to whether time or data
changes, so as to ensure the real-time data acquisition.
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1. INTRODUCTION

The WINCC function trend control has strong functions, which can meet
the needs of most users in drawing process curves. Usually, the curve
drawing is connected directly with the data, and the method mentioned in
this paper is to create an array in the WINCC global C script, to store the
detected variable data in the array, and to read the data in the array in real
time by the scripting language and then draw the XY curve. The advantage
of this method is that the curve can be drawn and the data can be recorded
and processed at the same time. This can effectively avoid the occurrence
of the loss of the original curve, trailing, overlapping and unable to
maintain due to the switching of the WINCC project. It is convenient for the
operator to monitor and analyze the real-time XY curve [1].

2. DRAWING OF MULTIFUNCTIONAL XY CURVE

Since the drawing data of the multi-functional XY curve are derived from
the array in the global script, "none" is selected in the "provider" of the
"data connection mode" of the WINCC function trend control. This means
that the data of drawing curves do not need to come from online variables,
archiving variables or user archiving, but the measured variable data are
directly stored in a custom array. The number of the array is the same as
the number of the acquisition variables, and the curve data is directly
invoked from the corresponding array when the user draws the curve.
Data acquisition is triggered by time or data changes. When a data is
collected, the C script language will draw the data directly into a function
trend control to ensure the real-time rendering of the data [2].

The author introduces the multi-function XY curve of the water content
and temperature of the vertical section of the setting tank in the oil field
combined station as an example:

According to the production requirements, the change of water content
and temperature of different height in the setting tank can be detected, and
the multi-function XY curve based on the high position moisture content
and temperature is drawn on the same trend map. The position data is
collected by the absolute encoder installed on the stepping motor, and the

temperature and moisture content data are from the sensing detection
mechanism dragged by the motor. The sensor detection mechanism of the
motor is moving in the way of uplink detection or in the way of downlink
detection in the tank. Then the encoder is used to record the location of
the mechanism in real time, and the detection mechanism needs to
measure the temperature and moisture content of the current
position,store the acquisition information in the custom array.

The effective data of the uplink movement are extracted by the C script
language, and the trailing, overlapping and invalid downlink data in the
array are removed, and the corresponding multifunction XY curve is
plotted according to the variable relation transfer to the function trend
control. The height of the crude oil settling tank is 10.4 meters. The
measurement of water content and temperature in the tank can be
completed for 20 minutes. The temperature and water content in different
detection positions are recorded at intervals of per second. Taking the
position of the detection mechanism of the sensor in the tank as the
vertical coordinate, the crude oil temperature in the tank and the water
content in the tank are abscissa, and the three sets of data are displayed in
a function trend control. The displayed results are retained after the
screen is switched to ensure the integrity of the drawing curve. The curve
is empty and waiting for the next curve to be drawn only when the artificial
setting is cleared [3]. The drawing of multi-functional XY curves can be
divided into three parts: data acquisition and storage, data processing and
curve drawing, and redrawing of the screen switching curve.

2.1 Data acquisition and storage

Because the drawing data of the multi-function XY curve comes from the
array, first define the array and initialize the array data, that is, the initial
value of the array is zero. According to the work requirement of the
detection system, the longest time of acquisition is 20 minutes. If the data
is collected once per second, the length of the array is only more than 1200
floating points. (the length of the array defined by this drawing is 2000
floating points, far reaching the definition requirement). Secondly, the
three sets of data detected in the process of the system upstream detection
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are collected and stored in the corresponding array according to the
sequence of system work requirements, so as to realize the real-time
storage of the collected data [4]. The specific introduction of the program
is shown in Figure 1.
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Figure 1: Data acquisition of C script

The scriptlanguage is created in the standard function of the WINCC global
C script to create a custom function named "Get_Local_1". Create a custom
array and variable within this function, when the user defines a clean - up
process (that is, Clear_1 equals 1), clearing the data and waiting for the
next data collection. When the system performs uplink detection (i.e.,
when CMD_FB equals 5, data acquisition is started), the data is collected
and stored in the corresponding array.

2.2 Data processing and curve drawing

After completing the collection and storage of data, 3 groups of data
collected in real time are obtained and stored in the corresponding array
in sequence, then the call of the data and the drawing of the curves are
carried out. The steps of data processing and curve drawing are as follows:

First, create two new graphic in the WINCC graphic editor, insert the
function trend control and two buttons in the first graphic, and define the
name of the function trend control (such as "Trend1"). Because script
language is used to edit controls, there is no need to control data
connection and other object connection settings, as shown in Figure 2. The
purpose of adding two buttons is to realize zero processing (that is, when
the button moves, the variable "Clear_1" produces 1 actions) and the
drawing switch in the process of curve drawing.Add a button to the second
graphic. The aim is to switch to the graphic and click the button to switch
back to the original drawing curve. This verifies that the control function
written in the C scripting language can switch back to the original curve
trend graphic when the graphic is switched, while the curve can still be
drawn, and the existing curve can not be lost.
4#Percent_water and temperature

2IEE L M| el B

100.0
95.0
a0.0
85.0
80.0
5.0 Trend: Hame:
0.0
65.0

Properties of WinCC Function Trend Control ==

X s I-Axis Linit values

Curves General Font Toolbar Data Connection

temperature

A per et water
B0.0 Display

55.0

s0.0 (W] Wisible Color -
45.0

.o Display type:

3.0 .
oo Connect dots linearly -

25.0 Line weightc
200
150
0.0
5.0
0.0

[ Setpoint Trend

Properties.

i

3 [ Camea ][ wepty |[ Heln ]

Figure 2: New function trend control

The data processing program was originally written with the C script. The
process includes the following steps: (Dthe initialization of a function
trend control. The initialization includes the definition of the index name
of the specific curve,the definition of the interval of the curvilinear axis,
whether to display the ruler, the color of the curve, and other user's
custom Settings.(2)The real-time update of the data and the drawing of the
curve. Under the premise that the screen is not switched, the user has no
variable connection in the control process using the function trend control,
so the data collection in the control is not from the connection with the
variable, but the array is used to assign the value. In this way, the
connection between the array and the control is established, thus the real-
time updating of the data and the drawing of the curve are realized, and
the effect of the function trend control connected by direct variables is the
same as that of the drawn curve.

The implementation code of the C script is shown below (the following
code is tested on the two versions of WinCC 6.2 SP2 version and WinCC 7
SP3).
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Figure 3: The curve drawing function of the scripting language

The function defines the index of the curve (which is the curve) and the
interval definition (that is, the ordinate range and the abscissa range).
When drawing the curve without changing the picture, the two sets of data
are plotted in different curvilinear indexes respectively, so as to realize the
requirement of drawing two curves at the same time.

2.3 Redrawing of the curve after switching the graphic

In the WINCC function trend control, there is such a problem that when
other graphics switch to the original control graphic, the curve data will be
lost, trailing and overlapping [5]. so after switching the graphic, the data
in the original trend control should be cleared up first. Then the array data
is recalled to draw the curve, and the redrawing of the curve after the
switch is completed. This ensures the restoration of lost data and the real-
time rendering of curves. The function is shown in Figure 4.
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Figure 4: The drawing function of the switch screen

The function is to clean the data of the trend control data and reassign the
original array data to the function trend control when the other pictures
are switched to the curve trend control screen. After drawing the collected
data, the curve is stopped and the data is retained in the array, and the
original curve can be resumed after the next switch [6].

After the completion of the above program, because the project function is
written completely in the WINCC global C script, the cycle of the function
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is one second, so itis necessary to set the sampling time of the system. That
is, to set up a clocked flip-flop with per second cycle in the action [7].

3. THE DRAWING EFFECT OF MULTIFUNCTION XY CURVE

The actual results of the secondary settling tank in the oil field plotted by
the WINCC multi-function XY curve are shown in Figure 5. The two curves
are the XY curve of longitudinal position and moisture content(red curve),
XY curve of longitudinal position and temperature (black curve). The
curve drawing begins from the origin as the starting zero point. With the
change of the location of the sensor in the tank, the collected data
information is gradually added to the array and is drawn in the WINCC
function trend control until the detection mechanism reaches a specified
position [8]. Using this method, the curve of variable data is drawn. After
switching the graphic, the curve can still keep the running state before
switching and continue drawing until the complete curve is drawn. This
method of drawing curves is convenient for operators to monitor, collect
and analyze the water content data of crude oil in the settlement tank of
the oil field combined station.
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Figure 5: Water content and temperature curve of settling tank

4. CONCLUSION

The WINCC function trend control and the C script programming language
combine to realize the multifunction XY curve drawing, and effectively
overcome the trailing, overlap and loss of the curve caused by the
traditional single variable connection.Users can consult the similar
method to deal with the collected data according to actual needs, so as to
draw a custom curve that meets the requirements. Practice shows that this
method is simple and practical, real-time and effective, and convenient for
users.
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