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Alarm engineering

1

Goal

In this module, the students become familiar with the fundamentals of an alarm system. They
understand the purpose and the areas of application of alarm and signaling systems and they
know the requirements for such systems resulting from this. They become familiar with the
possibilities of representation and interactions with messages and alarms. This will enable the

students to design a suitable and usable alarm managementin PCS 7.

Prerequisite

This chapter builds on chapter 'Functional safety’. To implement this chapter, you can use an
existing project from the previous chapter or the archived project 'p02-01-exercise-r1905-en.zip'
provided by SCE. The download of the project(s) is stored on the SCE Internet for the respective

module.

The (optional) simulation for the SIMIT program can be retrieved from the file 'p01-04-plantsim-

v10-r1905-en.simarc'. It can be run in demo mode.

For unrestricted use in educational / R&D institutions. © Siemens 2020. All rights reserved.
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3 Required hardware and software

1 Engineering station: Requirements include hardware and operating system
(for further information, see Readme on the PCS 7 installation DVD)
2  SIMATIC PCS 7 software V9 SP1 or higher
e Installed program packages (contained in SIMATIC PCS 7 Software Trainer
Package):

e Engineering — PCS 7 Engineering
e Engineering — BATCH Engineering
e Runtime — Single Station — OS Single Station
e Runtime — Single Station — BATCH Single Station
e Options — SIMATIC Logon
e Options — S7-PLCSIM V5.4 SP8

3 Demo Version SIMIT Simulation Platform V10

2 SIMATIC PCS 7
V9 SP1 or higher

1 Engineering Station

3 SIMIT V10 or higher

For unrestricted use in educational / R&D institutions. © Siemens 2020. All rights reserved.
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4  Theory

4.1 Theory in brief

Alarm systems play an extremely important role in modern process control concepts for the
economic operation of process plants. Designed ergonomically, they inform the operating
personnel specifically if there are unintended deviations of the process state from a defined
normal state (refer also to the chapter 'Functional Safety'). They allow the operator to locate the
cause of the malfunction directly and to adjust the process control strategy through tailored
interventions As a result, specification-conforming products can continue to be manufactured
despite the fault, or the process can be stabilized in a way that the fault causes a minimal
production outage.

The PCS 7 control system includes a number of technical resources for implementing an alarm
system. The palette ranges from function blocks for generating alarms, icons for representing
alarm states and group alarms along the plant hierarchy to components for representing and

managing alarms in lists (refer to Figure 1).

By following a set of design rules for specifying alarms texts and assigning priorities, an effective
alarm system can be implemented very efficiently that meets all the requirements of the
applicable national and international standards and guidelines.
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Figure 1: From alarm block to display in the faceplate and alarm lists
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Alarm systems

Through the consistent use of modern process control engineering, process plants are highly
automated and optimized regarding safety. For this reason, the operator of such a plant monitors
a largely automated process that only requires operator control actions if, because of a fault state
of the process or the plant, a manual intervention is necessary. The objective of such a manual
intervention is always to return the process to the OK range (refer also to the chapter ‘Functional
Safety') before the automatic safety devices are activated.

Since safety devices generally take the monitored technical facility to a safe state, this results in a
loss in product quality, production delays or even the standstill of the entire production. This has
a considerable negative effect on the economics of the plant. For that reason, the risk that an
impermissible fault state will trigger a safety device must be recognized early so that a suitable
manual intervention can prevent this. In addition, the operator is to be informed of the activation

of a safety device so that the consequences can be monitored.

The alarm system is the central interface between the operator and the monitored process and
provides everything for managing messages and alarms in the control system [2]. It allows the
operate to detect deviations from normal conditions within the range of the intended operation
early and to specifically counteract them. Figure 2 shows the four phases of interaction between

the operator and the alarm system of the process control system.

Alarm system

’ Generation ‘ of DCS

Operator Process
action plant

& Assessment 1

Figure 2: Phases of interaction according to [2]

Representation

Operator
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This means the alarm system has to provide the operator with the capability and the opportunity
to respond suitably to a signaled event. To attain this, the system has to meet a number of
requirements. Messages and alarms must be represented clearly, transparently and

consistently.

Operators are supported in the situation-oriented evaluation of a message or an alarm as well as
in the selection of suitable intervention. For this, it is necessary to provide a suitable prompt for

action, depending on the process state.

To prevent the operator from becoming overwhelmed, the frequency of appearance of messages
and alarms must be minimized. The operator can also be supported in his work with suitable

tools for documenting and evaluating messages and alarms.

When designing an alarm system, the performance capability limits of the future operators have
to be taken into account. The total volume of tasks that an alarm system requires an operator to

perform must not exceed human performance limits either in the short term or long term.

On the one hand, a short-term sudden rise in the number of alarms or of the alarm rate can
cause the operator to be briefly overloaded (alarm shower). Note here that on average, an
operator cannot process more than 7 items of information at the same time (7£2 rule).

On the other hand, a long-term high workload due to a constantly high number of arriving alarms
can cause the operator to be permanently overloaded. This leads to an increasing drop of the

operator's performance and reliability.

In order to quickly spot important alarms and rare events, they must be highlighted to draw the
user's attention. Important information should be presented redundantly to make it easier to
notice. Moreover, if possible, several sensory channels should be addressed for transmitting

information (for example, through acoustic warning signals).

Only if an alarm system meets these requirements can it actually support the operator in his job

of monitoring and controlling the plant.

Alarms and messages

Alarm systems are used to manage messages and alarms in control systems. In general, a
"message” is any report or indication of the occurrence of a specific event. However, in the
narrower sense the term is used only for such messages that do not require an immediate

operator response [1].

For unrestricted use in educational / R&D institutions. © Siemens 2020. All rights reserved.
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Otherwise, the term "alarm” is used. The term "message” is thus used as both as a generic term
and a narrower term. To avoid confusion, the following definitions apply consistently in the

following:

— Alarm: Indication or report of the occurrence of an event that requires an immediate operator
response. The response may involve an activity; for example, performing an operator control

action. However, it can also be only a mental response, for example, to increased attention.

— Message: Indication or report of the occurrence of an event occurred that requires no

immediate operator response.

Alarms signal deviations of the process or of the plant from the normal state and allow the
operator to avert a dangerous situation or economic damage. To fulfill this task, good alarms

have to have the following features [3]:

Relevant: The alarm is justified and valuable to the operator.
— Clear: The alarm contains information for the operator. It does not repeat another alarm.

— Timely: The alarm arrives close to the time when an intervention is necessary. It arrives in

time for the operator to intervene.
— Prioritized: The alarm provides information on how urgent the operator response is.

— Can be understood: The alarm contains information that can be understood clearly and

easily.
— Diagnostic: The alarm allows the operator to identify the problem that occurred.

— Instructional: The alarm provides suitable action instructions to solve the problem that

occurred.
— Focusing: The alarm guides the attention to the most important problems

Alarms should always be used purposefully. In so doing, it must be clarified what is being
monitored, how it is being monitored and when an alarm is triggered. Furthermore, it must be
defined how the operator can respond to an alarm. Based on these criteria, alarms can be

subdivided into a variety of alarm types (refer to [3]).
The most important types are:

— Absolute alarm: The alarm is generated when a specified limit is exceeded or dropped

below.

— Time delayed alarm: The alarm is generated when the alarm criterion is met for a

specified time span.

— Process alarm: The control system itself generates an alarm that requires an immediate

operator response.

For unrestricted use in educational / R&D institutions. © Siemens 2020. All rights reserved.
p02-02-alarm-engineering-v9-tud-0719-en.docx

10



4.4

Learn-/Training Document | PA Module P02-02, Edition 02/2020 | Digital Industries, FA

Alarm processing by the operator

The operator processes alarms in three phases: First, the operator must recognize that a
problem has occurred (1st phase: Recognition). To this end, the alarm system must draw the
operator's attention to the problem. The operator must then identify the cause of the problem with
the help of the control system (2nd phase: Identification). Once the operator has identified the
cause, he can introduce measures to eliminate the problem and compensate for the
consequences of the problem (3rd phase: Troubleshooting). During each of these phases, the
alarm system must support the operator in a suitable manner. Table 1 lists the most important

support capabilities of the alarm system.

Recognition — Effective guidance of attention
— Suitable presentation of information
— Pre-processing and sampling information

Identification — Significant description of errors
— Tools for investigation of errors
— Jumping to the appropriate operator display of PCS

Troubleshooting | —  Significant instructions for solving the problem

— Jumping to the appropriate operator display of PCS for operator
intervention

Table 1: Capabilities of the alarm system to support alarm processing

To make appropriate alarm processing possible for the operator of a plant, alarms that occur
have to be suitably managed by the alarm system. Alarm management supports all phases of

interaction between the operator and the alarm system of the process control system.
Generation

Messages and alarms are generated at the process level in the devices of the control equipment
of the plant. Generation may be linked to certain conditions (for example, timing conditions,

hysteresis) and is carried out always with time-synchronous stamping.

When defining messages and alarms, the operator's reaction time has to be taken into account.
After a message or an alarm has occurred, the operator must have sufficient time to eliminate the

reported problem before a subsequent alarm is triggered.

This can be easily illustrated using the overflow protection of a reactor as an example.
Corresponding to the inflow rate of the reactor, a defined time elapses between the overflow
message and the corresponding overflow alarm. If the operator's counter measures cannot take
effect in time, the message is not useful to the operator since the alarm and the automated safety
function are triggered in any case.

For unrestricted use in educational / R&D institutions. © Siemens 2020. All rights reserved.
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Prioritization

Large process plants have a considerable number of alarm sources available that in turn can
trigger different types of alarms. To keep this diversity controllable for the operator, it is advisable
to structure the alarm system. A suitable method for this is alarm prioritization. This refers to the
unambiguous classification of all alarms of an alarm system according to their importance and
urgency [2]. If several alarms are accumulating, a processing sequence can be suggested to the

operator based on alarm priorities.

< Priority

Seriousness

Response time

Shutdown Off spec Delay in
production
E <5 min Low
=
o 5 - 20 min Low
> 20 min Low

Figure 3: Example of a prioritization matrix according to [2]

To this end -as shown in

Response time Seriousness

Shutdown Off spec paﬂﬁzﬂign
<5 min Low
5 - 20 min Low
> 20 min Low

Figure 3- a prioritization matrix can be set up. It depends on the requirements of the
respective process plant and is usually used for the entire plant. Corresponding to this matrix,

each individual alarm is assigned a priority (static prioritization).

Alternatively, alarms can also be prioritized depending on the current plant situation and the
combination of other queued alarms (dynamic prioritization). Usually, alarms are marked in

color according to their priority.
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Prioritization is designed in a way that the long-term average alarm rate for each operator station
in normal operation is not more than one alarm every ten minutes [2]. For this reason, an

appropriate priority distribution is the aim. For example:

- 5% Priority High
- 15% Priority Medium
- 80% Priority Low

The reduction of operator load resulting from this avoids overload consequences and ensures

necessary time is left free for operator control and monitoring [2].
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Representation

The representation of alarms is of vital importance to the usability of an alarm system. The
representations below have proven themselves in practice and have prevailed [2]:

— Area overview of alarms: Arrangement of the alarms in an overall view that cannot be
covered up (also called common status display). The alarms are arranged in a way that
they can be assigned directly to the corresponding plant sections. Using corresponding jump

functions, the assigned process and plant pictures are directly accessible.

— Representing alarms using an alarm list: Listing of the queued alarms in list form.
Numerous options are available for sorting and filtering the list. Jump functions to the

assigned process and plant pictures are also often offered in this type of representation.

— Alarm representation in a schematic flow diagram: Alarms are signaled through
saturated colors (preferably red or yellow) of the corresponding symbols in the process or

plant picture.

— First value alarm system: If alarms accumulate, the system determines the primary alarm
and filters out the subsequent alarms resulting from it. For the operator, this decreases the
number of alarms he has to process.

Often, the graphic representations are supplemented by visual or acoustic signal transmitters.

They additionally inform operators that an alarm has occurred.

Operators must acknowledge alarms and messages that occurred. With that action, operators

document that they have taken notice of the state change.
Evaluation

In order to evaluate an alarm or a message, the operator must be able to interpret the current
process and plant state correctly. He is assisted in doing this by the types of representation just
discussed, by suitable alarm texts and alarm descriptions as well as suitable tools for pre-

processing larger alarm volumes.
Operator intervention

After the operator has evaluated the state of the plant and the consequences of the alarm, he
must decide on an appropriate action and implement it. This takes place within the control system
but outside the alarm system. It is therefore extremely helpful to the operator if he can jump from
the alarm system directly to the corresponding faceplate where the necessary operator control
intervention can be taken. Often, alarm systems provide corresponding jump functions. In
addition, decisions regarding operator action are supported with help texts that are assigned to

the different alarms.

For unrestricted use in educational / R&D institutions. © Siemens 2020. All rights reserved.
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Alarm management in PCS 7

PCS 7 has an efficient alarm system. It informs the plant operator about occurring events and
indicates them in the form of message lists and a group display during process operation. An
additional list shows the operator control interventions of the plant operator. The message display
is configured in WinCC.

PCS 7 differentiates three message classes [4]:

— Process control messages are generated in PCS 7 by driver blocks if they detect faults

in their own components (AS, OS etc.) These messages do not have to be configured.

— Process messages signal events of the automated process such as limit violations and
operational messages. These messages do not have to be configured. However, alarm texts

and priority can be changed if needed.

— Operator input messages are generated when process tags are controlled, for example,
on a changeover of the operating mode. Operator input messages are generated
automatically if the faceplates of the PCS 7 Advanced Process Library or user-

configured, PCS 7-compliant blocks are used.

Messages for the AS and distributed I/O are configured when the CFCs are created or in the
process object view. Messages of block types or individual block instances can be changed, and
a user's own alarm texts can be configured. SFCs, types and instances can also generate

messages.

Messages for the OS are configured using the Alarm Logging application in WinCC

Explorer. There, the triggering event is specified for a message.

When configuring messages, different aspects have to be taken into account: The most important

aspects are explained briefly below:

— Alarm text Blocks with signaling behavior have preset alarm texts with the corresponding
alarm class and alarm type. These texts and attributes can be adapted depending on
requirements. In addition, information from the process or the block comment can be inserted

in the message text as associated values.

— Alarm number: During compilation, each message configured in the engineering station is
automatically assigned a unique message number in alarm logging. The alarm number range
is specified when the project is set up. Alarm numbers are assigned either project-wide or

CPU-wide and are unigue. The latter is a precondition for assigning message priorities.

— Alarm priority: A message can be assigned a priority between 0 (the lowest) and 16 (the
highest). Alarm lists can be sorted and filtered by priority. The message line in the overview
area always displays the message that has the highest priority and has not yet been

acknowledged.
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Technological blocks that are visualized on the OS have the Loop-In-Alarm function. This
makes it possible to change directly from the alarm list to the corresponding faceplate in the case
of process messages and process control messages.

PCS 7 uses a central acknowledgment concept. If a message is acknowledged on an OS, the
acknowledgment is sent first to the triggering block and is forwarded from there to all other

relevant operator stations.

4.6 References

[1] VDI 3699 (Edition 2014-01): Process control using display screens.
[2] NAMUR NA 102 (Edition 2008-10): Alarm Management.
[3] EEMUA 191 (Edition 2013, Edition 3): Alarm Systems.

4] SIEMENS (2017-10): Process Control System PCS 7: OS Process Control (V9.0 SP1).
A5E39221482-AB. (support.industry.siemens.com/cs/ww/en/view/109754981)
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5 Task

In this task, alarms and warnings will be created for the operator system (OS). As an example,
you will program a level monitoring for Reactor A1T2R001 and see the created alarms and

warnings in WinCC.

6 Planning

The CFC blocks created in the preceding projects already bring their own interface for messages.

These can now be accessed.

Using the monitor block for the A1T2LO001 level, it will be shown which messages are available
and how they can be configured and integrated in WinCC. The following limits must be

considered:

— PV_AH_Lim — Alarm High

— PV_WH_Lim —Warning High
— PV_WL_Lim —Warning Low

— PV_AL_Lim — Alarm Low

For a better overview, besides the elements generated by PCS 7, you will create displays for the
levels on the overview picture A1_multipurpose_plant. This will be performed by way of example

for the following elements:
— A1T2L001
— A1T1L003

A subsequent test will ensure that everything is functioning as desired.

7 Learning objective

In this chapter, students learn the following:

— Integration of monitoring and alarm blocks in the CFC

— The alarm system of WinCC

— Representation of alarms and warnings in the operator system (OS)

— Further functions in the WinCC Graphics Designer

For unrestricted use in educational / R&D institutions. © Siemens 2020. All rights reserved.
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Structured step-by-step instructions

Addition of monitoring to the level monitoring

1. To program the level monitoring, first open the existing CFC A1T2L001 for the level of
reactor A1T2R001. (— Al_multipurpose_plant — T2_reaction — reactor R0O01 — A1T2L001)

E[HATIC Manager - [SCE_PCS7_MP (Plant View) -- C:\Program Files (x86)\SIEMENS\STEPT\S =]
File Edit Insert PLC View Options Window Help =] x|

IR LB EE

||:NUF\“EF>

R A=l

T1_educt_tanks
T2 _reaction

T3 product_tanks
T4_rinzing
@ SCE_PCS? Lb

Press F1 to get Help.

@] SCE_PCS7_MP A1 T2H0nZ A1 T2HI03 A1 T2HI07
-89 SCE_PCS7 Py [ A1T2H011 BA1T2H013 R A1T2H015
- - Shared Declarations FA1TZs0m FRA1T25003 EA1T2700m
A1_multipupase_plant a1 24002 [ A1T 24003 R A1T 24007

|cPi623.RFC1006.1

4

2. From the 'Monitor' folder of the PCS 7 Advanced Process Library V9.0, insert the

'MonAnS' block and interconnect it as shown. (— Libraries - PCS 7 AP Library V90 —

Blocks+Templates/Blocks — Monitor --MonAnS)

ECFC - [A1T2L001 -- SCE_PCS7_Prj\Al_multipurpose_plant\T2_reaction\reactor RD01] 18] x|
[¥4 Chart Edit Insert CPU Debug View Options Window Help |7 x|
NE&|s e[ ES |5+ ed| 8 +x=% % B0 daaamN|
-4l PCS 7 AP Library V90 -] =l
[=-{£H Blocks+Templates\Blocks
-6y All blocks Level A1T2L001
=18 @SYSTEM Pca72nln T
Q Channel Analog i a1
@ CLK_FUNC = o Bed —
-4y COM_FUNC - =
Q Comm 0.0— Scale FV_Out
4@ Contral 1040— PV_InUni BV_OutUn |—
Q Convert 0— Sim0mn ScaleOut [—
Q Count 0.0—35imPV_In OosRct [—
1+ DB_FUNCT 1.0~ SubsBV I MS_Req|—
@ Dosage 1—|M5_Relea M5_Dev|—
&0 =
-4 Drives 1620—|M5_Ext
Q Genrator L -
Q IEC 1640 — TextRef
-4y Interlck Hode
Q LogicAn DataXchg
Q LogicDi | DataXchg
@ Maint M5 Xchg
-8 Math
= Q Monitor
H £ AV [FB1903: Limit monitoring
4 MonAnL [FB1845: Analog me foos
g|MonAnS [FB1912: Analog measurement monitoring - Small] |
4+ MonDi08 [FE1847: Measurer
4+ MonDiL [FB1848: Binary val.
-4k MonDiS [FB1913: Binary val
? MOVE =
o
T soces | Bicnans (il Libraries I
| L o
o S -
[ Find initial letter _S mu I _’I
Press F1forhelp. il [A/Sheet 1 [0B35 ATT2LODT A1TZ 4
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Notes:
— The MonANS block is used to monitor a measured value (analog signal) for the limit pairs:
— Warning limit (high/low)

— Alarm limit (high/low)

3. In the block properties, the I/Os shown below are made visible for setting the high and low
alarm/warning limits. (- PV_AH_Lim — PV_WH_Lim —» PV_WL_Lim —» PV_AL_Lim —
Visible (Invisible))

Properties - Block -- A1T2L001\Mon_A1TZL001 il

# |Name IO | Ty...| Value |In..|Ad..|Fo..|Fo..|5F..| Te..| Co..| Invisible |W.. |Ar..|~
1 |EN IN |BOOL 1 1| [] ] | [] [w] ]

2 Py M |ST... Al | [ [] 11 [] |Pr... ] [+

3 |PY.Value IN | .. 1| ] (1] v... [v] [ ] |M

4 |PV.5T M| .. 1| [] 1| [ |si... [w] (]

g PV_Hyst IM |REAL|0.0 mEEm 1T Pv [+ [ ]

N |REAL[S
M |REAL
N [REA

I::IIZII:II:
|

10 |PY_OpScale IN [ST... PV...

11 |PY_OpScale High | IN | ... (1000 [=<c..| ]| [] (1 | [T | Hi... [v] ] |M
12  |PV_OpScalelow | IN | ... |0.0 <t [ ]| [] 11 [ ] |Le... [v] [T |m
13 |PY_Unit IM |INT |1001 1| ] (1 [] |un... [] ] |M
14 |DeadBand IN |REAL|0.0 1| [] [ | [] |Ce... [w] ] |M
15 |PV_A_DC IM |REAL|0.0 1| ] 1 [ [T |Pv... [v] []

16 |PY_W DC IM |REAL|0.0 1| [] [ [ [Pv... [w] (]

17 |PV_AH_En IN  [BOOL|1 1| [] 11 [ |Pv... [v] ]

18 |PY_WH_En IMN |BOOL 1 1| ] (T [ [ |Pv... [v] []

19 |PY_WL_En IN |BOOL 1 1| [] 7| [ |Pv... [w] ]

20 |PV_AL_En IN  [BOOL|1 1| [] 11 [ |Pv... [+ ]

21 |M5_RelCp IMN |BOOL/O 1| ] (1 [] |op [w] ] |n
22 |onOp IN  [BOGCL|O 1| [] 117 |1=. [v] ] [m
23  |OosOp IM |BOOL/D 1| ] (1 [] |1=... [v] ] |M
24 |Oosli M |5T... 1| [] 1 [ |1=... ] [w]

25  |Qosli,Value IM | ... |0 <c...| [ ]| [] 110 | v... [v] (]

26 |Oosli.5T IN | .. 16280 |<c.| [ ]| [] 1 []|si.. [w] (]

27 |PV_AH_MsgEn IN  [BOOL|1 1| [] 11 [ [Me... [v] ] [m
28 |PY_WH _MsgEn |IN  |BOOL|1 1| ] 1| [] [Me... [v] [1n =]
1| | 3

Print Cancel |  Heb |
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4. The warning and alarm limits shown are set for the now visible 1/0Os and the value of the
PV_Unit input is set to '1040'. It specifies the unit that is displayed on the OS screen or in the
faceplate. An excerpt from the Siemens documentation for possible units is also shown

below.

H5. CFC - [A1T2L001 -- SCE_PCS7_Prj\A1_multipurpose_plant\T2_reaction\reactor R001] I ] 5
[® cChart Edit Insert CPU Debug View Optons Window Help == x|
DE& s 2B POE= - edYex=2 2 B0 2a(aSm|8|

=
Level A1T2L001
PcsT7AnIn 0B35|
|Analog 1 971
EV_In Bad—
0.0—{Scale BV_Out |~
1040—EV_InUni BV_QutUn—
0—Sim0n ScaleQuc—
—|SimFV_In OpsRct —
—SubsEV_I MS Reqg—
0—MS_Relea MS Dev —
M5
1640—{M5_Ext
1640 —| TextRef
Mode
DataXchg
DataXchg
M5 Xchg Mon A1T2L001
MonkAn3
et -+ [N

0—0OosLi
o—ese Mon_A1T2L001

MonAnS

Level reactor ROD1

AT & Al | ill
Press F1forhelp [ [ [z
Value Display Description

1000 K Kelvin

1001 C Degrees Celsius
1002 °F Degrees Fahrenheit
1005 ° Degree

1006 ' Minute

1007 " Second

1010 m Meter

1013 mm Millimeter

1018 ft Foot

1023 me Sqguare meter
1038 L Liter

1041 hl Hectoliter

1054 s Second

1058 min Minute

1059 h Hour

1060 d Day

1061 m/s Meters per second
1077 Hz Hertz

1081 kHz Kilohertz

1082 1/s Per second

1083 1/min Per minute
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5. Here, all changes in chart 'A1T2L001Sheetl' are listed once more:

Catalog/Folder Number of connectors

Libraries/PCS 7 AP Library V9.0/
Blocks+Templates\Blocks/Monitor

MonAnS

Table 2: New blocks in chart 'A1T2L001Sheet1’

Input Wiring to Inverted
MonAnS.PV Pcs7Anin.PV_Out

MonAnS.PV_AH_Lim 1000.0

MonAnS.PV_WH_Lim 900.0

MonAnS.PV_WL_Lim 150.0

MonAnS.PV_AL_Lim 50.0

MonAnS.PV_Unit 1040

Pcs7AnIn.PV_InUnit 1040

Table 3: Input interconnections in chart 'A1T2L001Sheet1’

Output Wiring to Inverted

none none none

Table 4: Output interconnections in chart 'A1T2L.001Sheet1’
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8.2 Monitoring in faceplate T2 _Reaction

1. To compile and download AS and OS at the same time, select the project in the component
view of SIMATIC Manager. Then, select 'Compile and Download' for the PLC. (—
SCE_PCS7_Prj —» PLC — Compile and Download Objects)

SIMATIC Manager - [SCE_PCS7_MP (Plant View) -- C:\Program Files (x86)\SIEMENS\STEPT - |EI|1|
File Edit Insert PLC View Options Window Help 18] =
D |8 % = el 2|08 & | [ <No Fiter > %@ BB M

E--@ SCE_PCS7_MP Shared Declarations A‘I_multipurpose_plant
B- _| i % Global labelin field
¥|-{_] Shared De  Open Object Ctrl+Alt+0

Cuf: Chrl-
Copy Chrl+E
Faste Chrl
Delete Del

: | Insert Mew Object 3

- SCE_PCST Lt Multiproject 3

Compie and Dowrioad Objects...

Access Protection 3

PCS 7 License Information...

Shared Dedarations 3

Plant Hierarchy
Process Tags
Models

Flant Types

v v

SIMATIC BATCH 3

Rename F2
Object Properties. .. Alt+Return
T

Compiles/downloads the objects to be selected under the highlighted objects. v

2. Next, as shown here, select the objects for compiling and start the process as you learned in

the previous chapters. (— Start)

%% Compile and Download Objects - b
le and load Ob; =
Selection table:
Objects Status Operating mode Compile Download
|5 Bp SCE_PCS7_Prj O
EHE Ast 0
lly Hardware undefined O
=- [ CcPU4143DP O
Blocks
gl Charts undefined O
E Connections undefined [l
-3, as2 0 |
=-8 o0s O
ﬁlh Configuration undefined [l
=-[d winCC Appl O
[§) Connections undefined O
T3 0501} 0

—Settings for compilation/download Updat Wiew log Select objects————————————
Edi.. Test | { Status | OperatingMode || | Single Obiect .| Sekcidl | Deselectal |

™ Upon opening [~ Upon opening

r Compile anly ¥ Do not load if compilation error iz detected Check project |

Devices connected to an enterprize netwark. or directly to the internet must be appropriately pratected
:’: against unauthorized access, e.g. by use of firewalls and network segmentation

For more information about industrial security, please visit:
hittp: A zsiemens comdindustrialzecurity

Start Claze Help
EE
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3. After successful compilation, open the OS. (— OS(1) — Open Object)

SIMATIC Manager - [SCE_PC57_MP (Component View) -- C:\Program Files (x86)\SIEMENS'
File Edit Insert PLC View Options Window Help

=101 %]
=71

< Mo Fitter >

- | RE BEM N

B

{8l SCE_PCS7_MP
=B SCE_PLST_Fii

=&

- &1 _multipurpose_plant
- T4_tinsing Report{5)

t T1_educt_tanks

E
Repart(5)(1]

' T2_reaction

Report5l2]

- T3_product_tanks

os(

..... I Tag Management
..... fa\ Graphics Designer
----- ‘g_‘i Text and graphics lists
----- ﬁ Alarm Logging
J Tag Logging
54 Report Designer
----- i | :B Global Script
Text Library
- Text Distributor
----- iﬁ User Administrator

"ﬁ Cross-Reference

----- Redundancy

J_U User Archive

----- L Time synchronization
# Horn

m Picture Tree

L—_(l, Lifebeat Monitoring
-, O Project Editor

----- J _| Component List Editor
% SFC

----- P Web Navigator

1)\Graphics Designer',

(d\ @ServersStates.POL

M @SIGNAL_Test.PDL

/d\ @simatic_batchos.pdl

A @TemplateAPLY7.PDL

(d’\ @TemplateAPLVS.PDL

/‘*’\ @TemplateBasisLibraryva.pdl

f’\ @TemplateLM. pdl

/d\ @Template_Batch_APL.pdl

M @Testoo1.POL

/d’\ @Time7SEG.pd|

/‘*’\ @TopAlarmMew. pd|

A EBTRG_APL_TrendCurve.PDL

(d\ @TRG_APL_TrendCurve_FullScreen.POL
A @TRG_Default.Fdl

A @TRG_Standard.Pdl

/‘*’\ @UserAdmin.pd|

(d’\ @WarningLevelPDL

/‘*’\ @WarningServer.PDL

/‘*’\ @WarningTopfield. POL

/d\ @Welcome.POL

f’\ A1l_multipurpose_plant.Pdl

A T1 educt_tanks.Pdl

A T2_reaction.Pd|
f’\ T3_product_tanks.Pdl
f\ T4_rinsing.Pdl

Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture
Process picture

2/18/2017 12:13:24 AM
2/18/2017 12:13:24 AM
11/17/2017 8:55:20 AM
11/16/2017 10:35:22 AM
11/16/2017 10:36:02 AM
11/24/2017 2:18:56 PM
11/13/2017 1:39:08 PM
11/17/2017 8:55:22 AM
2(18/2017 12:13:24 AM
2/18/2017 12:13:24 AM
5/7/2019 11:27:36 AM
11/16/2017 10:36:06 AM
11/21/2017 10:45:30 AM
2(18/2017 12:13:24 AM
2/18/2017 12:13:24 AM
2(18/2017 12:13:24 AM
2/18/2017 12:13:24 AM
2{18/2017 12:13:24 AM
2/18/2017 12:13:24 AM
2/18/2017 12:13:24 AM
5/9/2019 11:46:16 AM
5/3/2019 11:46:13 AM
5/3/2019 11:46:23 AM
5/3/2019 11:46:24 AM
5/3/2019 11:46:25 AM

eyl Open Object Ctrl+Alt+0
=@ SCE_PCS7_Lib cut Cirl4X
Copy Cirl+C
Paste ZEH
Delete Del
Insert New Object 3
PLC ,
Access Protection 3
Compile Cirl+B
Display compilation log...
Display load log. ..
Generate server data
Assign OS5 server...
Start 05 simulation
Import WinCC objects
Prinit 3
Plant Hierarchy 3
SIMATIC BATCH 3
Rename F2
Opens selected object. Object Properties. .. Alt+Return p
4. Within  WIinCC, open the picture 'T2 reaction.Pdl' in the Graphics Designer.
(— Graphics Designer — T2_reaction.Pdl)
WinCC Explorer - C:\Program Files (x86)\SIEMENS\STEP7\57Proj\SCE_PC57\SCE__ Prj\wincproj\05(1) - |EI|5|
J File Edit View Tools Help
RN IR R e e = &2
Bl 05(1) Name | Type | Last Change | |
..... g Computer @5creenSettings.POL Process picture 2/18/2017 12:13:29 AM

-

|1 object(s) selected

Licensed mod
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5. In this picture, the block icon for the MonAnS block 'A1T2L001' was already created during

the compilation run. Position it to the right of the reactor and save the picture. (— A1T2L001

ATTZL00| . . . . 0 L

............ -12345,67
------------ -12345,67
............ e
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8.3 Analog level display in faceplate A1 _multipurpose_plant

1. Open the picture 'Al_multipurpose_plant.Pdl’ in the Graphics Designer.

(— Graphics Designer — A1 _multipurpose_plant.Pdl)

WinCC Explorer - C:\Program Files (x86)\SIEMENS\STEP7\57Proj\SCE_PCS7\SCE__Prj\wincproj\0s(1 o ] B4
J File Edit View Tools Help
[REREAN e e = et ?
E-_# 0s(1) MName Type | Last Change | ;l
..... Computer @ScreenSettings. POL Process picture 2182017 12:13:24 AM
I TaqgManagement ﬁ\ @ServersStates.POL Process picture 2/18/2017 12:13:24 AM
. _ - /"’\ @SIGMAL _Test.POL Process picture 2{18/2017 12:13:24 AM
---- ‘A' £l DELTE ﬁ\ @simatic_batchos.pd| Process picture 11f17/2017 8:59:20 AM
""" £i] Text and graphics lists M @TemplateAPLY7.POL Process picture 11/16/2017 10:35:22 AM
ﬁ Alarm Logging f’\ @TemplateAPLVS.PDL Process picture 11f16/2017 10:36:02 AM
J_U Taa Logging fﬂ @TemplateBasisLibraryVs. pdl Process picture 11242017 2:18:56 PM
a Report Designer f’\ @TemplateLM.pdl Process picture 11f13/2017 1:39:08 PM
_____ J \.-cs Global Seript /d\ @Template_Batch_APL.pdl Process p?cture 11f17/2017 8:59:22 AM
= /"’\ @Test001.POL Process picture 2182017 12:13:24 AM
I Text Library A @Time7SEG.pdl Processpicture  2/18/2017 12:13:24 AM
Text Distributor /"’\ @TopAlarmMew. pdl Process picture 5/7/2019 11:27:36 AM
----- i}'.' User Administrator ﬁ\ @TRG_APL_TrendCurve.PDL Process picture 11f16/2017 10:36:06 AM
a'i Cross-Reference /"’\ @TRG_APL_TrendCurve_FullScreen.PDL Process picture 11/21f2017 10:45:30 AM
Redundancy ﬁ\ @TRG_Default.Pdl Process picture 2/18/2017 12:13:24 AM
9 ) f\ @TRG_Standard.Pd| Process picture 2{18/2017 12:13:24 AM
J-U vt o A @Useradmin.pd Process picture 2/18/2017 12:13:24 AM
""" £} Time synchronization A @WarningLevel.POL Process picture 2/18/2017 12:13:24 AM
""" % Horn f’\ @WarningServer.POL Process picture 2182017 12:13:24 AM
----- h Picture Tree A @WarningTopfield, PDL Process picture 2/18/2017 12:13:24 AM
l___‘l’ Lifebeat Monitoring f“\ @wWelcome.PDL Process picture 2182017 12:13:24 AM
_____ _K 05 Project Editor ,’ﬂ Al multipurpose_plant.Pdl Process picture 5/9/2019 11:46:16 AM
- . ) f“\ T1_educt_tanks.Pd| Process picture 5/9/2019 11:46:19 AM
""" J L1 Component List Editor f‘\ T2_reaction.Pd| Process picture 5/9/2019 1:20:00 PM
- 5FC M T3_product_tanks.Pdl Process picture 5/3/2019 11:46:24 AM
----- @ web Navigator A T4 rinsing.Pdl Process picture 5/2/2019 11:46:25 AM zi
05(1)\Graphics Designer}, |1 object(s) selected Licensed mod
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2. In this picture, drag an I/O field from the smart objects of the object palette to display the

level of Reactor A1T2R001. Then, open its tag selection. (— Standard palette — Smart

Objects — I/O Field —» _I)

# Graphics Designer - A1_multipurpose_plant.pd|

File Edit View Arrange Tools Window Help

DR EH| P $am 9 =

S A E G G 1% x i

Arial

- 12 -

: 1/0Field1 R Y

>

A Sl ST & e

ol 3 6 B [ G (I (] (I

Al_multipurpose_plant.pdl X |

| A1_multipurpose_plant f

- - [T1_educt_tanks

[ A1T1B001 | A1T18002 |

A1T1BO03

. * [T2_reaction

| A1T2R001
o]

=0,000

-—

A1T2R002

© . [T3_product tanks

‘ A1T3B001 A1T3B002

- - [T4_rinsing

A1T4B001

< |

- [ Recipes |-

|»

L

- k Selection -
[~ ey Standard Objects
e/ Line
¢l Polygon
Polyline
4@ Ellipse
() circle
-4l Ellipse Segment
-y Pie Segment
-4+ Ellipse Arc
-, Circular Arc
-7 Rectangle
-1 Rounded Rectangle
-\ Static Text
" Connector —
=~ Smart Objects
% Application Window
~{] Picture Window
..ty Control
- [ILE| OLE ohject
] 1o Field
= Bar
/24| Graphic Object
-3 status Display
-0 Text List
- -ﬁ Multiple row text

- H Combo Box hd

A standard lﬁCuntmls == Styles

fo]a]2]s]a]s]s]7[s]ew]u]e]s]=]15] | o-tayen

Press F1 for Help.

|Engtish United states) ||

-7 X150 :240

|[£2E xa0 v:20 | 4

1/0 Field Configuration

Tag: I

2l xi

pdate: I 25

[

Field type:
i Input
i~ Dutput
= 1O Field

Font Size | |12

Font | pricl

Ok |

Cancel |
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3. Within the tag selection, select the engineering station variables as the data source. In the
left window you will then see the hierarchy of your project. Here you can easily locate your
MonAnNS block. For the display in the I/O field, select the 'PV#Value' I/O. (— ES Variables —»

Al multipurpose_plant — T2_reaction — reactor RO01 —» A1T2L001 — Mon_A1T2L001 —
PV#Value — OK)

2]
34|
[W]ES Variables
— Wi
Filter: I_i j Data source: [1WinCC Tags
E@ ES Variables | | Name | Type | Comment | ;I
=B Al_multipurpose_plant Zlonop Binary variable 1=0n Mode: On M...
T1_educt_tanks ﬂOosAct#ST Unsigned &-hit value Signal Status
B3] T2_reaction Z)OosAct=value Binary variable Value
= reactor ROO1 30050p Binary variable 1=Cos Mode: Oos ...
: % AIT2H001 :}Opst_Out Unsigned 32-bit value Enabled operator =...
@ i gﬁgg; TipvesT Unsigned 8-bit value Signal Status
[ ALT2HI07 - PV #Value 32-bit floating-peint nu...  Value
@ ALT2HO0S :}P\-'_.-'-\H_Lm 32-bit floating-point nu... PV - High Alarm Limit
H :QP\-'_.-‘-\H_Mngn Binary variable Message enable fo...
EPI-'_AL_Lim 32-bit floating-point nu... PV - Low Alarm Limit
- ALTZHO1S QPV_AL_Mngn Binary variable Message enable fo...
E{@ ALTL001 TAPY_Hyst 32-bit floating-point nu... PV - Alarm Hysteresis
¢ @43 Mon_A1T2L001 ZIPV_Opscale#High 32-bit floating-peint nu...  High Value
[ a1T25001 —IPV_Opscale#low 32-bit floating-point nu...  Low Value
o M aaTcnns ;I i oo [ T— = TR Cimmal Cbmban ;I
Ok I Cancel | Help |
A

4. This tag is now displayed in the configuration dialog. After the following changes, accept this

configuration. (— Update: Upon change — Field type: Output — OK)

Taq: I.ﬁ.l_mulﬁpurpDSEJ:ulant,.'" |

I Upon change j

Update;

Field type:
" Input
¥ Qutput
" Ijo Field

Font Size | |l?'-
Font | |Aria|

Cancel |
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5. In the properties of the I/O field, the output format is set to 4 places before the decimal and

no places after the decimal. (— Properties — Output/Input — Output Format — 9999 — OK)

Object Properties
Properties | Events |

n

1/0 Field Attribute Static | Dynamic | Update Cycle | indirect |
- Geometry Field Type Output o O
- Colors Input Valug 0.0 g |
- Styles Output Value 0,000000e +000 Q A1_multipurpostUpon change  []
- Font Data Format Dedmal
8 F'ﬁs""ng Output Format 999,999 g O
- Miscellaneous Apply on Ful Mo ;;; O
- Limits . o~
Apply on Exit Mo i
- Qutput/Input o Ol
H Clear on New Input fes W O
..... Effects ’ =
Clear on Invalid Input Mo 1% O
Hidden Input No g O

Qutput Format

Enter a format:

9999

o |

Cancel

6. Next, select the following properties of the font. (— Properties — Font — X Alignment:

Centered — Y Alignment: Centered)

Object Properties
Properties | Everts I

i1

1/0 Field Attribute | Static | Dynamic | update Cyde | Indirect |
- Geometry Font Arial o O
- Calors Font Size 12 Q 0O
- Styles Bold Mo :;; 0
~Font Ttalic Mo 0 0
~Flashing Underline Na Q 0
N HisFellaneous Text Orientation Horizontal g O
~Limits X Alignment Q 0
;:::t:t‘r]"p"t ¥ Alignment Q 0

p02-02-alarm-engineering-v9-tud-0719-en.docx
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7. To better interpret the value in runtime, enter a tooltip text. (— Properties —» Miscellaneous

— Tooltip Text: Level reactor RO01 — OK)

Object Properties
Properties | Everts |

i1

1/0 Field

Geometry
Colors

Styles

Font

Flashing
Miscellaneous
Lirits
Output/Input

Attribute | Static | Dynamic | Update Cyde | Indirect |
Operator-Control Enable Yes :vl O
Authorization <No access protection> O
Display Yes C;: O
Tooltip Text C;} O
Visualize Tag Status Yes C;: O
Operator Activities Report Mo (;} D
Operator Message Mo (;} O
Adapt Border Mo

Cursor Control Mo L;} O
Immediate Input Mo (;} O
Limited cursor movement Mo O O

i

[N Text Input

English {United States)
German [Germany)

Spanish (Spain, Traditional 5...
French (France)

Ttalian (Ttaly)

o]

Level reactor ROO1

Cancel

8.

— Standard palette — Static Tex

# Graphics Designer - A1_multipurpose_plant.pd|

File Edit View Arrange Tools Window Help

DREH > 2

S N &G LG 0% -

)

Arial

Next, place the I/O field under Reactor A1T2R001 and add two static texts 'Level' and 'ml'". (

i Static Textd

-

Pz Sl oAk & 4

ol 3 6 B [ G (I (] (I

Al_multipurpose_plant.pdl X |

| A1_multipurpose_plant f

- - [T1_educt_tanks

[ A1T1B00A | A1T18002 |

[ A1T1B003

. * [T2_reaction

[ A1T2R001 |

A1T2R002

Level o ml

© . [T3_product tanks

[ A1T38001

A1T3B002

- - [T4_rinsing

A1T4B001

< |

- [ Recipes |-

- k Selection
[~ ey Standard Objects
e/ Line
¢l Polygon

Polyline
4@ Elipse
() circle
-0 Elipse Segment
-y Pie Segment
- Ellipse Arc
{_, Circular Arc
-7 Rectangle
-1 Rounded Rectangle
-\ Static Text
" Connector
[~z Smart Cbjects
% Application Window
~{] Picture Window
-t Control
-ILE| OLE object
-{1] IjO Field
-JE Bar
/24| Graphic Object
-3 status Display
-0 Text List
- -ﬁ Multiple row text
- H Combo Box

A standard ﬁCuntmls == Styles

-

B

foJa]2]s]a]s 6] 78] =e]]re]ss]s=]1s]=

0 - Layer)

Press F1 for Help.

|Engtish United states) ||

-7 NTE V323

[Ex1s20veer |
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Binary level display

1. Below the Educt tank A1T1B003, a display is to be implemented that indicates whether or not
this tank is empty. A text list will be used for this. Drag this text list from the object palette to

the picture and then open its tag selection. (— Standard palette — Smart Objects — Text List

—>;|)

# Graphics Designer - A1_multipurpose_plant.pdl -3l x|

File Edit View Arrange Tools Window Help

AR EH P e 9 =] EM s A E e @ 100% - | Aial e 12 - G- A

i TextListl L R R A N W (== e o e =" N N (N[ CINC IR N | [ [ | [
Al_multipurpose_plant.pd! X] -
= . & Selection =
o e (1§ Standard Objects
Ll | A1_multipurpose_plant L P -/ Line
-l polygon
" [T1_educt_tanks " [ Recipes |l ~Z, Polyine
-0 Ellipse
. | | AN SFC_ProductD 1 g, () Circle
\ A1T1B001 | A1T18002 | A1T1B003 - P @ Elipse Segment
$229277 5 .. R -
;R . s /Ly Pie Segment
s s SR -~ Sliose Are
T2 reaction - Circular Arc
. e e -] Rectangle
‘ A1TZR001 | AIT2RO02 D {70 Rounded Rectangle
— = — D A staticText
L LTIl ~I" Connector o
— =5 Smart Objects
.. T3 product tanks
e _P! | D 2% application Windaw
. D -] Picture Window
\ A1T3B001 A1T3B002 i .o Control
- JILE| OLE object
-[E§] IjO Field
. [T4_rinsing B I Bar
D /24| Graphic Object
— D 22 Stotus Dipley
e S - o Textlist
. -ﬁ Multiple row text
e [ H Comba Box -
K| | v D standard ﬁ(nntmls S styles
o]z s]as]s]7[s]s[wo[u]e]n]=]i5]= | o-Laye -
Press FL for Help. [Engtish united states) || |1 430 v:140 |57 %140 v:20 | 4
Text List Configuration ?| Xl
Tag: I D
Update: I 25 "I
Text list: I "’I
Field type:
e Input
e Cutput

{* 10 Field

Font Size | |12
Font | |Aria|
oo | I

Ok | Cancel |

For unrestricted use in educational / R&D institutions. © Siemens 2020. All rights reserved.

p02-02-alarm-engineering-v9-tud-0719-en.docx

30



Learn-/Training Document | PA Module P02-02, Edition 02/2020 | Digital Industries, FA

2. Within the tag selection, select 'STEP 7 Symbol Server' as the data source. You will then see

the symbols of the S7 program in the left window. Here, select the input 170.5
'A1.T1.A1T1L003.LSA-.SA-. (— STEP 7 Symbol Server —» S7 Program(1) —» Symbols —
170.5'A1.T1.A1T1L003.LSA-.SA-' — OK)

| [==
Filter: I—E j Data source: [ |WinCC Tags
Mame | Data Type | Address | Comment -
-@.A 1HO01,HS+-.5TART BOOL I 0.0 Main power switc,..
@ A1 AIHOD2 HS+- OFF BOOL I 0.1 emergency switc... o
: .-'-\I.A 1HO03, H5+-.LOC BOOL I 0.2  loda operation m...
57 Program(2), SCE_PCS7_Prif{AS2/[WInLCRTX | B} A1 71, AITIL00LISA+.54+  BOOL I 70.0 level monitoring ...
@Al.Tl.AlT].LDDl.LSA—.SA— BOOL I 70.1  level monitoring ...
@Al.Tl.AlTlLDDZ.LSA+.SA+ BOOL I 70.2  level monitoring ...
Al.Tl.AlT].LEIEIZ.LSA-.SA- BOOL I 70,3 level monitoring ...
@AI.TI.AIT].LEIEI3.LSA+.5A+ BOOL I 70.4 level monitoring ...
Al.Tl.A 1T1L003.L5A-.SA- BOOL I level monitoring ...
Al.Tl.AlTlSDDl.SO+.O+ BOOL I 1.0 pump outlet edu...
@AI.TI.AITISDDI.S'I.I'.C BOOL Q 3.0 pump outlet edu...
E]ALTLAITISIN250+.0+  BOOL I 11 pumpoutietedu...
S A1 T1AITIS002.57.C BOOL Q 3.1 pumpoutletedu...
Al.Tl.AlTlSDD3.SO+.O+ BOOL I 1.2 pump outlet edu...
hl:h A4 TH AATACAND O & |=TaTa} [a] B | e e b s LI
Ok I Cancel | Help |
A

3. This tag is then displayed in the configuration dialog. After the following changes, accept this

configuration. (— Update: Upon change — Field type: Output — OK)

Taa: IS?SPru::gram(l]lfAlETlS. |

Update: I Upon change j
Text list: I j

Field type:
™ Input
¥ putput
" 1/0 Field

Font Size | |1?'-
Font | r’“im
coo_| I

OK I Cancel |
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4. Next, you set the representation of the font in the properties of the text list.

(— Properties —» Font — X Alignment: Centered — Y Alignment: Centered)

Object Properties v q X
Properties | Events |

Text List Attribute [ Static | Dynamic | Update Cyde | Indirect

- Geometry Font Arial o O

- Colors Font Size 12
- Styles Bold No
~Font Italic No
~Flashing Underline No
~Miscellaneous Text Orientation Horizontal
- Output /Input ¥ Alignment Centered
""" Effects Centered

a4l

ol

)

L

ooOooogoo

LS

5. The texts are assigned to the values of the tag in the Properties also.

(— Properties — Output/Input — Assignments)

Object Properties v 0 X
Properties | Events I

Text List Attribute | Static | Dynamic | Update Cyde | Indirect |

i Geometry Field Type Output 2

i Calors Output Value 0 Q 574Program(1)/ Upon change  []

- Styles List Type Decimal

-Font Assignments

~Flashing Bit Number i Qo O

- Miscellaneous Apply on Exit No ;;; O

- Output/Input Number of visible lines 3 g O
Effects Text List Q O

o

The text 'Empty' is assigned to the value 0 and 'OK' to the value 1.
(— Range type: Single Value — Value range: 0 —» Text: Empty — Change — Range type:

Single Value — Value range: 1 — Text: OK — Append — OK)

Text List Assignments (decimal) x|

Value range Text

1] Em
Remove

Range type: Value range: Text:

Single Value j I 1 0 oK Change
Append
Cancel |
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7. You will need exactly such a text list once more for a textual display below Product tank
A1T3B001. It will indicate whether or not this tank is full. The previously created text list is

selected and duplicated for this. (— Duplicate)

4. Graphics Designer - A1_multipurpose_plant.pdl - E||5|
File Edit View Arrange Tools Window Help
INREH| P | &R0 =) FE /s @ @ W i @ G 100% « i adal 12 . g A
i Text List1 T T A WO W == e T o e =3 < N [ CINCIRC N CIC A
Al_multipurpose_plant.pdl x] hd
= R Selection =
[El-ueg Standard Objects
| A1_multipurpose_plant L T / Line
€L Polygon
" © [T1_educt_tanks " [ Recipes |-~ - , Polyine
o o ool @ Elipse
| | SFC_Product01 @ cirde
\ AIT1B001 || A1T1B002 | . A1T15003 . - R @ Hlipse Segment
: . Empty o —T—T— o (L Pie Segment
= : Mcut Cirl+X -
o = £ Ellipse Arc
- - [T2_reaction '%COD frkie BRI (, Gircular Arc
Rectangl
: BF=sie b, L (0 Rectange
‘ A1T2R001 | A1T2R002 S {2 Rounded Rectangle
¥ Delete Del 3
Level 0 mi Lo A static Text
Customized Object L3 KRR J° Connector
. Group L3 EEEE -z Smart Objects b
- - [T3_product_tanks B =
Q Order Objects > o 3% Application Window
. Linking % ] Picture Window
‘ A1T3B001 A1T3B002 et Control
Configuration Dialog. .. e LE| OLE object
. Properties L 1/O Field
T4_rinsing I Bar
o D Q Graphic Object
ATT48001 ClIIIiiiio A3 status Display
CLolILiiiinnniin i Text List
E Multiple row text
M Combo Box
- =2 it =
1| | 3 A standard ﬁcuntrols =2 styles
o225 ] 7[e]e[m]un]z][3]=]5]= | o-tayen -
Duplicates the selected objects immediately. |English United States) | [Text Listt [ 430 v:140 |27 %140 v:20 | 4

8. For product tank A1T3B001, select input 170.6 'A1.T3.A1T3L001.LSA+.SA+". (— STEP 7
Symbol Server — S7 Program(1) — Symbols — E70.6 'A1.T3.A1T3L001.LSA+.SA+' — OK)

[X Tags - Project: C:\Program Files (x86)\SIEMENS\STEP7\S7Proj\SCE_PCST\SCE__ Prj\wincproj d

[w]|STEF 7 Symbol Server
[1ES Variables

Filter: I_E j Data source: [IWinCC Tags
E@ STEP 7 Symbaol Server MName | Data Type | Address | Comment |:|
S7 Program(1), SCE_PCS7_Prj//asS1//CPU 414-3 DP A1TZALIT2X008.GO+-0-  BOOL 1 673 valveinletreact...
] symbols ] A1, T2 AIT2X008.%V.C BOOL Q 2.3 valeinletreact...
i+ DB E]A1T3.AIT3HO0L.GO+-0+  BOOL 1 69.0 manual valve out...
57 Program(2), SCE_PCS7_Prif/AS2{WinlC RTX A1T3.AIT3HIOLGO4+-0-  BOOL 1 69.1 manual valve out...
@ A1T3.AIT3HO02.GO+-.0+  BOOL I 69,2 manual valve out...
@ A1,T3.A1T3HO02.GO+-.0- BOOL I 69,3 manual valve out...
Al.TEl..B. IT3L001.LSA+.SA+  BOOL I level monitoring ...
A1T3.AIT3LO01.LSA-5A- BOOL I 70.7 level monitoring ...
EIALT3AITALO02L5A+.54+  BOOL 1 7.0 level monitoring ...
¥ ALT3.AIT3LO02.L5A-5A- BOOL 1 7.1 level monitoring ...
Al.T3.A1T3XDDl.GO+-.O+ BOOL I 674 valveinlet produ...
AI.T3.A1T3XDDI.GO+-.O- BOOL I 675 wvalveinlet produ... J
@ A1.T3.AIT3X001.XY.C BOOL Q 0.6 valveinlet produ...
@ A1T3.AIT3X002.G0+-0+  BOOL 1 67.6 walveinlet produ...
S\EPI Ad T AATIVANT S M [=Tatal T £7 7 wamdsm iemlmd e ;I
0K I Cancel Help |
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9. The assignment is also changed in the properties: This time, the text 'OK' is assigned to the
value 0 and 'Full’ to the value 1. (— Range type: Single Value — Value range: 0 — Text: OK

— Change — Range type: Single Value — Value range: 1 — Text: Full - Change — OK)

Text List Assignments (decimal)

x|

Value range Text
0 Ok
Remove
Range type: Value range: Text:
Single Value j I 1 o Full Change
Append
| Ok I Cancel

10. Place the second text

(— Save H)

4 Graphics Designer - A1_multipurpose_plant.pdl
File Edit View Arrange Tools Window Help

g N R R s

list below Product tank A1T3B001 and

save the picture.

iR EE Y| =)

i Al multipurpose_plant.pdi = O 3 y | 2 o Z

Pl Sl ok & o

o F e ] G (] (]

Al_multipurpose_plant.pd] X |

| A1_multipurpose_plant L
. © [T1_educt_tanks

I A1T1B001 |

. [ Recipes | - -
-

A1T18002 [ A1T1B003 |

Empty

" [T2_reaction

[ A1T2R001 |
Level 0 |m

- - [T3_product_tanks

[ A1T3B001 |

oK
.. [T4_rinsing

A1T2R002

A1T3B002

A1T4B001

| |

= - & Selection -
[=-eg Standard Objects
-/ Line
¢l Polygon
Polyline

- Elipse
-} cirdle
-4l Elipse Segment
/Ly Pie Segment
i+ Ellipse Arc
~{_s Circular Arc
[ Rectangle
{20 Rounded Rectangle
-/ Static Text
-] Connector
[~ Smart Objects
--&% Application Window
-] Picture Window
-] Control
- JILE| OLE object
~{ER] IjO Field
JIE Bar
/24| Graphic Object
- -g Status Display
- TextList
- -ﬁ Multiple row text
~{_F Combo Box

=8 lict B

A standard |[E]Controls  ZZ Styles

=

e

o]z s]as]s]7[s]s[wo[u]e]n]=]i5]= | o-Laye -

Press F1 for Help.

English [United States) || [tixaz3vo

[f x1s20veer |
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8.5 Messages in WinCC Runtime

1. The following will show how a warning is displayed in Runtime. The warning or alarm that
occurred last but has not been acknowledged appears in the alarm line. If the operator wants
to change directly to the picture where the alarm or warning was triggered, he can do this in

two ways:
— With the Loop in Alarm button E} in the alarm line

— By clicking on the fault display EWE in the picture hierarchy (— E} - wﬁ)

(=220 10.05.19 |11:22:59,642 [0 |A1_multipurpose_plant/T2_reaction/AfLevel reactor R001 PV - Low alarm limit violated

I A1_multipurpose_plant @

4+ x|
BT L1 C
|| Tieductfanks | | | | se_plant
L | T2_reaction ﬁwT 1
|| T3 product tanks | | | | [Recipes |
i T4_rinsin \
: = [ ] [ amee
! 1 | meogm
IT2_reaction
[ ATT2R001 | A1T2R002
Level 0 [mi
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2. Inthe picture 'T2_Reaction', a display of the warning is provided in the block icon. By clicking

on the block icon, additional information is displayed in the faceplate for the MonAnS block

regarding the cause of the warning. Here, messages requiring acknowledgment can be

acknowledged or limits can be adapted.

(38220 09/06/19 [16:07:41.453 [0

I A1_multipurpose_plant

|A1_muItipurpose_plant{ﬁ_reactionm‘i Level reactor R001 PV - Low alarm limit violated

|

F

20,00
0,00
0,00 %

X
Level reactor R0O01 7] (4 L E
‘o e HCEER
" I i 2
o Enabled op i Process value limits (PV) —
s H alarm 1000.00 mi B
v Hwarning 900.00 ml
J H: j 0.00|mI
v Lwarning 150,00 ml
o Lalarm 50.00 ml
; L E L E g)
=] =]
v v
a a

3. By clicking on the Alarm System button _in the message line, all queued messages are

displayed. (—> )
e

09/05/19 |16:07:41.453 |0

I A1_multipurpose_plant

‘A1_multipurpose_plantITE_reactioan‘i Level reactor R001 PV - Low alarm limit violated

Event

Level reactor R001 PV - Low alarm limit violated
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8.6 Checklist — step-by-step instruction

The following checklist helps students to independently check whether all steps of the step-by-
step instruction have been carefully completed and enables them to successfully complete the

module on their own.

No. Description Checked
1 Monitoring of level A1T2L001 added and configured
2 Faceplate T2_reaction contains level monitoring
3 Faceplate A1_multipurpose_plant contains a display of the analog

level A1T2L001

4 Faceplate A1_multipurpose_plant contains a textual display of the
binary levels A1T1L003 and A1T3L001

5 Textual displays display the correct text
6 Alarms in WIinCC successfully tested
7 Project successfully archived

Table 5: Checklist for step-by-step instructions
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Exercises

In the exercises, you apply what you learned in the theory section and in the step-by-step
instructions. The existing multiproject from the step-by-step instructions (p02-02-project-r1905-
en.zip) is used and expanded for this. The download of the project is stored as zip file "Projects"

on the SCE Internet for the respective module.

In the step-by-step instructions, only the alarm for a level of only one reactor was implemented. In
the exercise, the alarm configuration of the level of reactor R002 is to now be completed and
alarms and warnings of temperature violations of both reactors are to be implemented. The

missing displays will then be added to the overview picture.

Tasks

The tasks below are based on the step-by-step instructions. The corresponding steps of the

instructions can be used to assist with each task.

1. Implement alarm generation also for the level of the second reactor. For this, insert the
MonAnS block in the CFC A1T2L002 and assign a name and parameters to it. After

compilation, place the block in the faceplate 'T2_reaction.pdl'.

2. Next, in the overview display 'Al_multipurpose_plant.pdl', insert an I/O field for the level of

reactor A1T2R002 and visualize the current reactor level.

3. Design alarms for the temperatures of the two reactors similar to the levels. The temperature
warning is to be triggered at 55 °C and the alarm at 60 °C. No additional monitor blocks are
needed to design the temperature warnings and alarms since the PidConL blocks already
include this functionality. The I/Os for the warning and alarm limits have the same name as
in the MonANS blocks.

4. Create /O fields for the temperature below the level in the overflow picture. Represent the

temperature with one place after the decimal.

5. Finally, add the missing text lists for all elements.
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................. A1_multipurpose_plant | 00l

- [T1_educt_tanks | .- [_Recipes_|

N SFC_Product01]
A1T1B007 A1T1B002 A1T1BO03 :
Empty Empty Empty e
- [T2_reaction [ e
A1T2R001 A1T2R002 N
Level 0 mil Level 0 ml L
Temperature 0,0 C Temperature 0.0 C S,

- [f3_product_tanks| oo

A1T3BO0M ATABODZ2 | b

0K oKk | b

- t4_rinsing | ______________________________ _Jiioiiiioi

AlT4BOODT | b

Em p,ty ............

9.2 Checklist — exercise

The following checklist helps students to independently check whether all steps of the exercise

have been carefully completed and enables them to successfully complete the module on their

own.

1 Monitoring of level A1T2L002 added and configured

2 T2_reaction contains monitoring of level A1T2L002

3 Faceplate A1_multipurpose_plant contains a display of the analog
level A1T2L002

4 Monitoring of temperatures A1T2T001 and A1T2T002 configured in
exiting blocks

5 Faceplate A1 _multipurpose_plant contains a display of the
temperatures A1T2T001 and A1T2T002 with one place after the
decimal

6 Faceplate A1_multipurpose_plant contains text lists for all binary level
sensors with correct display

7 (optional) New elements successfully tested

8 Project successfully archived

Table 6: Checklist for exercises
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10 Additional information

More information for further practice and consolidation is available as orientation, for example:
Getting Started, videos, tutorials, apps, manuals, programming guidelines and trial software/

firmware, under the following link:

siemens.com/sce/pcs?

Preview "Additional information"

Getting Started, Videos, Tutorials, Apps, Manuals, Trial-SW/Firmware

SIMATIC PCS 7 Overview
SIMATIC PCS 7 Videos

Getting Started

Application Examples
Download Software/Firmware
SIMATIC PCS 7 Website
SIMATIC S7-400 Website

WOW W W W W N
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Further Information

Siemens Automation Cooperates with Education
siemens.com/sce

Siemens SIMATIC PCS 7
siemens.com/pcs7

SCE Learn-/Training Documents
siemens.com/sce/documents

SCE Trainer Packages
siemens.com/scel/tp

SCE Contact Partners
siemens.com/sce/contact

Digital Enterprise
siemens.com/digital-enterprise

Industrie 4.0
siemens.com/future-of-manufacturing

Totally Integrated Automation (TIA)
siemens.com/tia

TIA Portal
siemens.com/tia-portal

SIMATIC Controller
siemens.com/controller

SIMATIC Technical Documentation
siemens.com/simatic-docu

Industry Online Support
support.industry.siemens.com

Product catalogue and online ordering system Industry Mall
mall.industry.siemens.com
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