SI E M E N s Industry Automation and Drive Technologies - SCE

ALARM ENGINEERING

OBJECTIVE

In this instruction module, students learn the fundamentals of a signaling system. They
understand the purpose and the areas of use of alarm and signaling systems, and know
the requirements resulting from this for such systems. They are acquainted with the
possibilities of representing messages and alarms, and interacting with them. Based on
this, the students are able to design an alarm management that is appropriate to and
suitable for use in PCS7.

THEORY IN SHORT

Signaling systems play an extremely important part in economically operating process
engineering plants. Designed ergonomically, they inform the operator specifically of
unintentional deviations in the process state from a defined normal state (refer also to the
chapter 'Functional Safety). Signaling systems make it possible for the operator to directly
locate the cause of the fault and through adapted intervention, adjust the process control
strategy in such a way that despite the fault, specification-conforming products can
continue to be manufactured, or the process is stabilized in such a way that the fault
causes a minimum of production outage.

The control system PCS7 includes a number of technical resources to implement a
signaling system. The palette ranges from function blocks for generating messages, icons
for representing alarm states, group alarms along the plant hierarchy to components for
representing and managing messages in lists (refer to Figure 1).

Based on this and by taking note of a number of design rules for the intended purpose of
message texts and for the assignment of priorities, we can implement very efficiently an
effective signaling system that meets all the requirements of the presently valid national
and international standards and guidelines.

l<3 2440 G23H0-888 O A1_multipurpose plantT2 reactior High warning = I!Zila-??lﬂzl{;c Al

V_mumpurpose_plan a leMEm
et
‘ T2 reaction ‘
. x ETETE
- [ mpurpene.pa] :

TH_gouct_tanks ki g: ﬁ
(O IESIFETH
TI_product_tanks Rl iy errer ] ég

Td_rinsing

1
2
1
1
5
=
I
1
&
[l
=
]
4

p2ee Jerers W e arkrentdge N biert et W l‘l
P> | [L]De] |Cul[%al[w][][ @] ([ S]e | [+ e 2] WP | e

Figure 1: From alarm block to visualization at alarm lists
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THEORY

SIGNALING SYSTEMS

Because of the consistent usage of modern process control, process engineering plants
are automated to a high degree and optimized with respect to safety. For that reason, the
operator of such a plant monitors a largely automated process that requires operator action
only when, because of a process or the plant fault, manual intervention is required. The
objective of such manual interventions always is to take the process back to its normal
state (refer also to the chapter 'Functional Safety’) before the automatic safety devices are
activated.

Since in general, safety devices take the monitored technical facility to a safe state, this
action causes as a rule either a loss in product quality, production delays or even the
standstill of the entire production. This has considerable negative effects on the profitability
of the plant. For that reason, the danger -that an impermissible fault activates a protective
device- should be detected early so that the fault can be prevented by suitable manual
intervention. In addition, the operator should be informed that if a safety device is activated,
he can monitor the consequences.

The signaling system in this case serves as the central interface between the operator and
the monitored process, and makes all facilities for managing messages and alarms in the
control system available [2]. It allows the operator to detect deviations from setpoints in the
area of the intended operation early and to specifically counteract them.
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requirements. Indications and alarms have to be represented clearly arranged,
transparent and consistent.

The operator has to be supported regarding the situation-oriented evaluation of an
indication or an alarm as well as regarding the selection of a suitable operator intervention.
To this end, always a suitable action prompt has to be provided, depending on the process
state.

To prevent the operator being overburdened, the number as well as the frequency of
indications and alarms has to be minimized. In addition, the work load should be kept as
low as possible for the operator while indications and alarms occur. Beyond this, the
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operator can be supported in his work through suitable tools for documenting and
evaluating indications and alarms.

When designing a signaling system, the limits of the performance capability of the later
operators have to be taken into account. The total number of tasks that a signaling system
requires an operator to handle and that have to be mastered must not exceed human
capability limits either short term or permanently.

On the one hand, a brief sharp rise in the number or the rate of alarms can cause the
operator to be briefly overloaded (alarm surge). It should be noted that on the average, an
operator can not process more than a maximum of seven items of information at the same
time (7% rule).

On the other hand, a continuously high workload -caused by a constantly large number of
arriving alarms- can cause the operator to be permanently overstrained. This leads to a
growing decrease of the operator’s performance capability and reliability.

A signaling system has to be designed in a way that it utilizes the characteristic attributes
of human perception, and takes their limits into account. Important alarms have to be
emphasized in order to be noticed quickly. Events that occur rarely have to be presented in
a special way to attract the attention of the user. Important information should be
presented redundantly, to facilitate it being noticed. In addition, several sensory channels
should be addressed if at all possible to convey the information (for example, acoustical
warning signals).

Only when a signaling system meets these requirements is it actually supporting the
operator in his task to control and monitor the plant.

ALARMS AND INDICATIONS

Signaling systems are used to manage indications and alarms in control systems.
Indication means in general any report and any indication of the occurrence of a specific
event. However, in a narrower sense, the term is used only for those indications that do
not require the operator to respond immediately[1]. Otherwise, the term Alarm is used.
That is, the term indication is used as a general term as well as a specific term. Below, the
following definitions are used consistently:

— Alarm: Indication or report of the occurrence of an event that requires immediate
operator reaction. The reaction may be an activity, such as performing an operation.
However, the reaction may be exclusively mental; for example, increased attention.

— Indication: Indication or report of the occurrence of an event that does not require the
operator’s immediate reaction.

Alarms signal deviations of the process or of the plant from the setpoint and thus make it
possible for the operator to avert a hazardous situation or economic damage. To perform
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 any other
alarm.

— timely: The alarm arrives timely if intervention is required. But it arrives early enough
that the operator can still intervene.

— prioritized: The alarm provides an indication how urgent the operator’s reaction is.

— understandable: The alarm contains information that can be understood clearly and
easily.

— diagnostic: The alarm allows the operator to diagnose the problem.

— directional: The alarm provides suitable action instructions for solving the problem
that occurred.

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

Alarms should always be used purpose-oriented. It has to be clarified what is monitored,
how monitoring is carried out and when an alarm is triggered. In addition, we have to
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define how the operator can react to an alarm. Based on these criteria, alarms can be
subdivided into numerous types (refer to [3]). The most important alarm 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 for a specified
time span is met.

— Control engineering alarm: The control system itself generates an alarm signal
that requires immediate operator reaction.

ALARM PROCESSING BY THE OPERATOR

The operator processes the alarms in three phases: First, the operator has to recognize
that a problem occurred (1st phase: Recognition). To this end, the signaling system has
to turn the operator’s attention to the problem. Then, with the aid of the control system, the
operator has to identify the problem. (2nd phase: Identification). After the operator
located the cause, he can initiate steps to eliminate the fault and compensate for the
consequences of the problem (3rd phase: Troubleshooting). During each of these
phases the signaling system has to be able to suitably support the operator. Table 1 lists
the most important capabilities of the signaling system to provide that support.

Table 1: Options of the alarm system to support the processing of alarms

Phase Supporting options 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

To make alarm processing possible to the plant operator in a way that makes sense,
occurring alarms have to be suitably managed by the signaling system. Alarm
management supports all phases of the interaction between the operator and the signaling
system of the process control system.
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Generation

Indications and alarms are generated process-oriented in the devices of the control
engineering equipment of the plant. Indication and alarm generation can be linked to
certain conditions (for example, time conditions, hysteresis), and always takes place with a
synchronous time stamp.

When defining indications and alarms, the operator’s reaction time has to be taken into
account. After an indication or an alarm occurs, the operator has to have sufficient time to
eliminate the problem that was signaled before another alarm is activated.

This can be easily illustrated using the overflow protection of a reactor as an example.
Corresponding to the inlet rate of a reactor, a defined time passes between the overflow
indication and the corresponding overflow alarm. If the operator’s counter-measures can
not take effect in time, the indication is not useful to the operator, since the alarm and the
automated protection function pertaining to this are activated in any case.

Prioritization

Large process plants are equipped with a considerable number of alarm sources that in
turn can activate different types of alarms. To keep this diversity controllable for the
operator, it is advisable to structure the signaling system. A suitable method for this is
alarm prioritization. This refers to the clear arrangement of all alarms of a signaling system
according to their importance and urgency [2]. If several alarms pile up, a processing
sequence can be suggested to the operator based on alarm priorities.

< Priority

Response time Seriousness
/\ delay in
Shutdown Off spec y .
production
> . . .
= <5 min High Medium Low
2
o 5-20 min Medium Medium Low
> 20 min Low Low Low

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

To this end, a prioritization matrix can be set up as shown in Figure 2. This matrix
depends on the requirements for the respective process plant and is usually applied to the
entire plant uniformly. According to this matrix, each individual alarm is assigned a priority
(static prioritization).

As an alternative, alarms can be prioritized depending on the current plant situation and the
combination of other queued alarms (dynamic prioritization). Alarms are customarily
color coded corresponding to their priority.
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Prioritization has to be defined in a way that the long term average alarm rate is not above
one alarm every ten minutes for each operator station in the normal operating mode [2].
For that reason, a priority distribution that is appropriate has to be the aim:

- 5% Priority high
- 15% Priority medium
- 80% Priority low

The reduction of the operator load resulting from this prevents overload consequences and
ensures the necessary time span for controlling and monitoring [2].

Representation

How alarms are represented is of essential importance to the applied suitability of a
signaling system. The following types of representation have proven themselves and
prevailed in actual usage [2]:

— Area overview of alarms: Alarms are arranged in an unconcealable total overview
(also referred to as group status display). In this case, the alarms are arranged in a
way that it is possible to assign them directly to the corresponding plant segments. The
assigned process or plant displays can be reached directly by means of corresponding
jump functions.

— Alarm representation by means of the alarm list: The pending alarms are
arranged in the form of a list. The list can be sorted and filtered in various ways.
Often, jump functions to the assigned process and plant displays are offered in this
type of representation also.

— Alarm representation in a schematic flow diagram: Alarms are signaled in the
process or plant display, using saturated colors (preferably red or yellow) for the
corresponding symbols

— First-up signaling system: If occurring signals pile up, the system ascertains the
primary alarm and then filters out the subsequent resulting alarms. This reduces the
number of alarms the operator has to process.

Often, the graphic representations are supplemented with optical or acoustical signal
transmitters. They inform the operator in addition that an alarm occurred.

The operator has to acknowledge alarms and indications that occurred. This documents
that he has taken note of the state change.

Evaluation

To evaluate an alarm or an indication, the operator has to be able to correctly interpret the
current state of the process and of the plant. He is supported in this through the types of
representation just discussed as well as meaningful message texts, alarm descriptions and
suitable tools for preprocessing larger alarm volumes.

Operator Intervention

After the operator evaluated the state of the plant and the consequences of the alarm, he
has to decide what to do and implement it based on the situation. This is done within the
control system, but outside the signaling system. For that reason, it is extremely helpful to
the operator if he is able to jump directly from the signaling system to the corresponding
operating display where he can intervene as necessary. Often, signaling systems provide
corresponding jump functions. In addition, help texts that are assigned to the various
alarms support the operator in making action decisions.
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ALARM MANAGEMENT IN PCS7

PCS7 provides a high performance signaling system. It informs the plant operator about
occurring events and displays them in the process mode in the form of signal lists and a
group display. Another list indicates the interventions by the plant operator. The display
for signals is configured in WinCC.

PCS7 differentiates three different event classes [4]:

— Control engineering indications: in PCS7 they are generated by driver blocks
when they detect errors at their own components (AS, OS, etc.). These indications
don’t have to be configured.

— Process indications: they signal events of the automated process, such as limit
violations and process indications. These indications don’t have to be configured.
However, message texts and signaling priority can be changed if needed.

— Operator input messages: are generated when process variables are operated; for
example, when the operating mode is switched. Operator input messages are
generated automatically if the picture blocks in the PCS7 Library are used, or one’s
own blocks that are configured in conformance with PCS7.

Indications for the AS and the 10 are configured within the scope of setting up CFCs, orin
the process object view. It is possible to change indications of block types or individual
block instances, and to configure one’s own message texts. SFCs, types and instances are
also able to generate indications.

Indications for the OS are configured by using the application Alarm Logging in WinCC
Explorer. There, the triggering event for an indication is specified also.

When indications are configured, different aspects have to be taken into account. The
most important aspects are discussed below:

— Message text: Blocks with signaling behavior have preset message texts with the
corresponding event class and event type. These texts and attributes can be adapted
depending on requirements. In addition, information from the process or block
comments can be added to the message text as associated values.

— Signal number: During compilation, each signal configured in the ES is assigned a
unique signal number automatically in alarm logging. The signal number range is
specified when the project is set up. Signal numbers are assigned uniquely either
project-wide or CPU-wide. The latter is the precondition for assigning signal priorities.

— Signal priority: A signal can be assigned a priority between 0 (lowest) and 16
(highest). Signal lists can be sorted and filtered according to their priority. In the
message line in the overview area, always the indication is shown that has the highest
priority and has not yet been acknowledged.

Plant blocks that are visualized on the OS have the function Loop-In-Alarm. In the case
of process and control engineering alarms, this function allows for changing to the
corresponding picture block directly from the signal list.

PCS?7 uses a central acknowledgement concept. If a signal is acknowledged on an OS,
the acknowledgement is first sent to the triggering block, and from there to all additional
relevant OSs.
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STEP BY STEP INSTRUCTIONS

TASK
This task requires setting up alarms and warnings for the operator station (OS). As an
example, we are programming filling level monitoring for reactor A1T2R001. The alarms
and warnings set up there will be indicated in WinCC.
OBJECTIVE
In this chapter, the students
— Learn to integrate monitoring blocks and alarm blocks in the CFC
— Getto know WinCC
— Learn to represent alarms and warnings in the operator station (OS)
— Get to know additional functions in the WinCC Graphics Designer
PROGRAMMING
1. To program filling level monitoring, first we open the already existing CFC A1T2L001
for the level of reactor A1T2R001.
(— A1_multipurpose_plant — T2_reaction — A1T2L001 — A1T2L001)
2 SIMATIC Manager - SCE_PCS7_MP
File Edit Insert PLC Yiew Cptions Window Help
D 2874 | % B2 | da (2 % | %[0 | & [[<MNoFiter> -1 98
SCE_PCST_MP (Component view) -- D:\Programme\SIEMENS\STEP7is7praih.... [- |0
£ SCE_PCS7_MP (Plant View) -- D:\Programme\SIEMENS\STEP Tis 7projisc ... [ |[B]X]
[ I reaction
A1T2HO02
A1TZHO04
A1T2HO05
A1T2HO07
A1T2HO0R
&1T2HO09
: A1T2HO1
(B ATTZHOIE
[ A1T2L001
 [Filing level reackor ROOL
Included in HID: no
[ A1T25002
; A1T25003
A1T25004
A1T2TOM
41T 24003
41T 24004
: Gl 4172005
-l ATZHNR
Press F1 to get Help. [ |PC internal (local) | v
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2. On the second sheet of the CFC, we then insert -from the folder ' CONTROL’ of the
PCS7 Library V71- in the library catalog the block MEAS_MON.

(— Libraries —» PCS7 Library V71 — Blocks+Templates/Blocks - CONTROL —
MEAS_MON)

. CFC - [A1T2L007 - SCE_PCS7_Pri\SCE_factory\A1_multipurpose_plant\T2_reaction’A1T2L001] =13
[ chart Edit Insert CPU Debug Wiew Options  Window Help - %

=& B8R B8 E 6% i
Y - X BO Jag BE0O 8

+- @ COMPARE ~
= @y CONTROL e
£ CPM [FB140: Control Performance M
L3 CTRL_PID [FE61: PID Contral]
£ CTRL_S [FB76: 5-Control]
£ DEADT_P [FE37: Dead time part]
L DIF_F [FE33: Difference- Trapezium
£} DIG_MOM [FBSZ: Monitor a binary me
£ DOSE [FEE3: Dosing]
L} ELAP_CNT [FB64: Measuring the peri
L% FMCS_PID [FB114: Function Black Foi
£ FMT_PID [FE77: Function Block for I
{3 GAIM_SHD [FE141: Souce Chart for f
£ NT_P [FB40: Integrator extended]
g' IMNTERLOK [FE?S: IMTERLOK-Elock]
g' LIMITS P [FE41: Limiter]
Q-|ME.C\S_MON [FE&S: Meas.value monitaring block]|
£ MOT_REY [FBSY: Control reversable
£ MOT_SPED [FBES: Mokor with 2 spee
g' MOTCR [FBGG: Motor] [ |
L MPC [FE142: Model Predictive Contre -
L NOISE_GM [FB143: Moise Generator] w

< >

{F Blocks | B charts i Libraries

[ Find initial lztter

|2

AORAY 5

A/0verview  |0B35 A1T2L001 A1T2L00142

Press F1 for help.

Note: Block MEAS_MON is used to monitor a measuring value (analog signal) for the limit
pairs:

— Warning limit (high/low)
— Alarm limit (high/low)
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3. Next, we rename the MEAS_MON block to 'Monitor_ A1T2L001’. Then, the values at
inputs 'U_AH’,’U_WH’,’'U_WL’ and 'U_AL’ are changed as shown here, and input 'U’
is connected to output 'V/Process value’ of block LISA+ A1T2L001 from the first
sheet.

(— Monitor_A1T2L001 — U_AH: 1000.0 -» U_WH: 900.0 - U_WL:150.0 - U_AL:
50.0 - U — V/Process value)

3. CFC - [A1T2L001 -- SCE_PCST_Pri\SCE_factory\A1_multipurpose_plant\T2_reaction\A1T2L001] Mi=1E3]
Chart  Edit Insert CPU Debug “iew Options Window Help - ax
DS& & BE BB E 6 s
¥ . 1 BOR A eae BEM K
rad
sl
B.LTZLDDJ.[B,1]\LISB+_F51T2L001
W Proces= wvalus 1efa0—
loopo.a
goo.a
1s50.0
0.0
5.0
b
\CYAIRE 2
Press F1 for help. A/5hest 2 0B35 A1T2L001 A1T2L007\monitor_4"
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4. So that later in the operator station (OS), the level is indicated with the correct unit we
are opening the object properties of the MEAS_MON block. Then, under Connections,
we enter the unit 'ml’ at'U’.

(— Obiject Properties — Connections —» Name: U — Unit: ml - OK)

i CFC - [A1T2L001 -- SCE_PCS7 Prij\SCE_factory\A1_multipurpose_plantAT2_reaction\A1T2L001]

Chart Edit Insert CPU Debug View Options ‘Window Help x
Dezd& sBE DB E ¢ i
=% BE0kdaaaESme

~

Chrl+
ALTELOOL( A, 1)4LIZA+ A1TZLO0L ChrC
W Process wvalue Lega0 Delete Del
1o00.0
J00.0 Predecessor for Insertion Position  Shift+F11
ARG 0 Go ko Insert Position
S0.0
5.0 Alt+Return
v
ANASL 0
Press F1 for help. A/Sheet 2 0B35 A1T2L007 A1T2L00T moritor_& /|

Properties - Block -- A1T2L001\monitor_A1T2L001

General 1/0s l
# ]Name Comment |Invisihle LWatched Archive Identifier Unit |Texl i
T _ g 0 _ _ _
2 005 | 1= Cut of Service [+] []  |Moarchi.. | | In S
3 M_SUP_aH ppress HH Alarm [v] ] Mo archi... | | Suppi
4 MSUPAL -SuppressLLAlam [] [] Moarchi.. | | Suppi
S M _SUP_WH 1=Suppress H Alarm {Warning) [v] [1 Moarchi.. | Supp
6 M_SUP_WL 1=Suppress L Alarm (Warning) [v] []  |Moarchi.. | | Suppl
7 5 [ ]Contral System Fault 1=External ... ] v
8 MSG_LOCK [ ] Enable 1=Messages locked [+] [¥]  |Moarchi...
9 MO_PYHR [ High Limit Bar Range [v] [0  |Moarchi.. |BarlL
10 [MO_PYLR [ ] Laws Limit Bar Range [v] [] |Moarchi.. [Barll
11 |USTATUS [ ]User Status Bits ) [v] ] |
1z U [[] Analog Input (Measured Yalue) H [¥]  |Moarchi.. [Pv D
13 |QC U [] Quality Cade far Input U ] ] ] [
14 U_AH [ ] HH Alarm Limit H [] [Moarchi.. |HH alarm
15 U_WH [ 1H Alarm Limit (w*arning) ] [ Mo archi... | alarm
16 LWL []L Alarm Limit (%arning) H [] |Moarchi.. |Lalarm
17 |UAL [LL Alarrn Lirit O [0 |Moarchi.. |LL&larm
18 HYs [[] Hysteresis of Analog Input H [] [Moarchi.. |Hysteresis
19 |MSG_EVID [ ]Message ID [v] ]
20 |BA_EM [ ]BatchEnable [v] [ |Moarchi...
21 OCCUPIED [ Occupied by Batch [v] [] Mo archi..
2 BA_ID [ Batch I [+] [ Moarchi..
23 |BA_NA [ ] Eiatch Name [v] 11
24 |STEP_MO [[] Batch Step Mumber [v] [ |Moarchi...
25 RUNUPCYC [ ]Lag: Mumber of Run Up Cycles [v] O | o
£ >
Print Cancel Help
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Here, all changes in chart ’"A1T2L001Sheet2’ are listed once more:

Table 2: New Blocks in Chart ’A1T2L001Blatt2’

Block

Catalog/Folder

Number of
Connections

MEAS_MON /
Monitoring measured
values

Libraries/PCS7 Library V71/
Blocks+Templates\Blocks/CONTROL

Table 3: Input Wiring in Chart ’A1T2L001Sheet2’

Input

Connected to

Inverted

MEAS_MON.Monitor_A1T2
LO01.U

A1T2L001(A,1)/ CH_AI.LISA+_A1T2L001.V
Process value

MEAS_MON.Monitor_ A1T2
LO01.U_AH

1000.0

MEAS_MON.Monitor A1T2
L001.U_WH

900.0

MEAS_MON.Monitor_A1T2
LO01.U_WL

150.0

MEAS_MON.Monitor A1T2
L001.U_AL

50.0

Table 4: Changes at the block properties in Chart 'A1T2L001Sheet2’

Name of Connection

Changes

MEAS_MON.Monitor_A1T2
LOO1.U

Enter unit 'ml’

Table 5: Output Wiring in Chart ’A1T2L001Sheet2’

Output

Connection to

Inverted

None

None

None
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5. To compile and download the AS and OS at the same time, highlight the project in the
component view of the SIMATIC Manager. Then, select for the PLC *Compile and
Download’

(— SCE_PCS7_Prj » PLC — Compile and Download Obijects)

E;ﬂ SIMATIC Manager - SCE_PCS7_MP
File Edit Insert PLC  Miew Options  WWindow  Help

[ || < MoFiter>

SCE_PCS7_MP

k3

Cpen Object Chrl+Alt+HC B8 pROFIBUS()

it Chrle E Global labeling field
Copy Chrl4-C

Chrl4y

Delete Del

Insert Mew Object
Multiproject
FLC

PC5 7 license information.. .

Shared Declarations

Flant Hierarchy

SIMATIC BATCH

Rename Fz
Chject Properties. .. Alb+Return

Campilesfdownloads the objects ko be selected under the highlighted objects, A
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6. Next, we select -as shown here- the objects to be compiled and start the process as
we learned it in the previous chapters. (— Start)

D d D ad Ob
p D ad Ob
Tt Status Crperating hMode Compile Dovwnlozd
'
SCE_PCS7_PrivSIMATIC 40001 \CPU 414-3 DPAST Program{1 \Charts
O EEEEEEEEE - — compiled
(LI _—
oo undefined
C le chart: it
EE-RE TR ompile charts as program (entire program) N
m Configuration C ing CPU: D
=[] Wince Apal. Al ]
B9 Connections SIMATIC 400(15CPLU 414-3 DPYST Program(1]4 O [ ]
K 0s(1) FC755 is being generated [
Progress: B5%
- Settings for Compilation D ownload = Il Update — —View Log -~ Select Objects
Edit Test || Status perating Madk | Single Ohject | Al | Select 4l Deselect 4l
| I™ Status duiing Open

I~ Compile orly ¥ Do nat load if compilation e is detected

Start Cloge Help

7. After a successful compilation, we open the OS. (— OS(1) — Open Object)

@_ SIMATIC Manager - SCE_PCS7_MP
File Edit Insert PLC Wiew Options Mindow Help

D 2% | % By oo B 2% 5

& [ < MoFiters =17 | %8|

£ SCE_PCS7_MP (Component view) -- D:\Programme\SIEMENS\STEP 7\s7proj.... [= |[B][X]

SCE_PCS? MP ' mupurpose_pnt
% SCE_PCST_Pyj P T1_educt_tanks - TZ_reaction
SIMATIC 40001) —ﬁ— T3 product_tanks —ﬁ— T4 rinzing
B SIMATIC PC Station(1]

Chrl+Al+D

=@ SCE_PCS7 Lib il

Copy Chr+C

Paste ZErl+-Y

Delete

Insert New Object
PLC

Compile Chrl+B

Display compilation log...
Display load log...
Cipens selected object. Generate server data .
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8. Within WinCC, in the Graphics Designer we open the picture ‘'T2_reaction.PdI'.
(— Graphics Designer — T2_reaction.Pdl)

WinCCExplorer - D:\ProgrammelSIEMENS\STEP /s 7projA\SCE_PCST\SCE__ Prj\wincprojy0S(1)y0S(1).mep

CEX)

File Edit Wew Toaols Help

@ Computer
] ' Tag Management

&3] E Struckure tag
: /‘\ Graphics Designer
lf Alarm Logging
- J_U Tag Logging
ﬂ Report Designer
: Jvcs Global Script
Texk Library
- B Text Distributar
m User &dministrator
: _"' Cross-Reference
[T Redundancy
: J_D Lser srchive
'—) Time synchronization
i Horn
";;‘ Picture Tree Manager
- ;l, Lifebeat Manitaring
*,, O3 Praject Editar

OE X i ?
= g OS(1) Marme Type ~
: /‘\ @screen.pd| Start picture

/‘\ @3creensettings. POL

/‘\ @3erversstakes.POL

A @SIGNAL_Test.FOL

(‘\ @template. pdl

A @TemplatearL.POL

/‘\ @Template_Eatch.pdl

A @Testoot FOL

A @Timerses.pd

f’\ @Topalarmiews, pdl

A ®TRG_Default. P

A ®TRG_Standard Fdl

f’\ @warningLevel FOL

f’\ @\WarningServer, POL

f’\ @warningTopfield, POL

/‘*’\ @Welcome, PDL

/‘*’\ A1_multipurpose_plant, Pdl
/‘*’\ T1_educt_tanks.Pdl
2_reaction.Pd|
f\ T3_product_tanks.Pdl
f\ T4_rinsing.Pdl

| 1165

Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pict
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designet pick
Graphics Designer pick
Graphics Designet pick v

¥

Q5{1 M Graphics Designer!,

1 object(s) selected

9. In this picture, the block icon for the MEAS-MON block ‘Monitor_ A1T2L001’ was
already set up through the compilation run. We are positioning it to the right of the
reactor, and save the picture.

(o> A1T2L001 > =)

fi Graphics Designer. - [T2_reaction.Pdl]

ﬂ— File Edit WYiew Arrange Tools Window Help x
bacED [xam(ocadse Faaazz asa g (aa (v
VB Avil M2~ $[y

PRI :::::: cocooori: misssiis mEssattis MESSAT RESST RESMe MMM MMM M e mmesans s »~ _St__l,lle Palett_e =

________________________________ e
T2 reac

N
= Salid
=={ Dashed
Bl 8

o bi_ec:t.F'aIette

k Selection e
=-[§ standard Objects
/ Line
‘ Palygon
ﬂ Palyline
@ Ellipse
t8 wE oy @ Circle
W """" 8 Elipse Segment

|A1_muItipurpose;lant,l’TZ_reaction,l’A1T2LDDI,|’m0nit0r_A1T2LDDlh
= _E.

Sl [reactor ROO

™ Elipse arc

2 Circular Arc

B rectangls

@ Rounded Rectangle
i 1 ( ) ]

For He Englisch {USA)
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10. In the Graphics Designer we now open the picture 'A1_multipurpose_plant.Pdl’.

(— Graphics Designer —» A1_Mehrzweckanlage.Pdl)

EEX

WinCCExplorer - D:\Programme\SIEMENSASTEP 7\s 7proj\SCE_PCSTYSCE__ Prjiwincproj0S(1)1\0S(1).mcp
File Edit View Tools Help

B= | M F | X =

?

= L O5(1)
@ Computer
w10 Tag Management

E Structure bag
fi' Graphics Designer

;j' Alarm Logging
J_U Tag Logging
ﬂ Repoart Designer
J:B Global Script
Texk Library
&, Text Distributar

i}:‘ User Administrator
5 Cross-Reference
ﬂ Redundancy
1 User archive

9 Time synchronization
i Horn

";E,‘ Pickure Tree Manager
Q, Lifebeat Marnitaring

#, 03 Project Editar

Mame

/4’\ @screen. pdl

f\ @ocreensettings, POL
/4\ @ServersStates POL
A\ @SIGNAL_Test.POL
/4\ @template.pd|

A @TemplateAPLPOL
/d’\ @Template_Batch. pdl
A @Teston1.poL

A @Time7sEG. pdl

/*\ @Topalarmiew. pdl
A @TRG_Default.pdl

A @TRG_Standard Pl
/4\ @vyarninglevel . POL
/4\ @y arningServer, POL
/4\ @varningTopfield, POL
/4\ @elcome, PDL

Al _multipurpose_plant, Pdl
/d’\ T1i_educt_tanks.Pdl
/d’\ TZ_reaction.Pdl

/d’\ T3_praduct_tanks.Pdl
/d’\ T4_rinsing.Pdl

4

Type il
Skart picture

Graphics Designet pict
Graphics Designer pict
Graphics Designer pict
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pict
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pick
Graphics Designer pict
Graphics Designer pict
Graphics Designer pick
Graphics Designer pick
Graphics Designer pict
Graphics Designer pick
Graphics Designer pict
Graphics Designer pict i

»

OS(I)'!,Graphics Designet),

1 objeEEE;S selected
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11. Into this picture we now drag an 10 field from the smart objects of the object palette, in
order to display in it the filling level of reactor A1T2R001. Then, we open its tag

selection. (— Object palette — Smart Objects — 10 Field —» \J)

I
I |

» XEE o d PP R RAA 2y ASn £ BH (v

T Al v 12~ m Bl
E = Zoom ................................................. _A_ ; St}'le Palette
== bl o e : = [ Line Stle ~
T | e e il e A1 Itp p = Solid
g . | N s T mu I ur OSE H ﬁ Dashed
HE Browlll o Ry Ry RElE REl B Doten
DI | ....ociic oot ALY EICASSREURY AN LSS ElcASASANE AMCAN-SME  SMCAESE  MICASSAS  SMCAMOWE  sfclicsat  Epcacadustsuch § ofe
[y | | S v
Om 25 || - |[T1 educt tanks Object Palette
N | 10 e W Selection 2t
O/ ﬁg_g_g_g_g_i : A1T1B001 =l standard Objects
HO = = / Line
Lo L . Palygon
et s e e s s Polylne
o ; A
vpe :
R . @ Ellipse
il T2 reactlo'n O Output O Input (%) 140 Field @ Circle
. nn{; . [ By Elipse Seqment
T Farmat B pie Seqgrment
Co 12 ™ Ellipse arc
T T T <Y Circular Arc
C Rl B Rectangle
- IEPRCCiane I 8 -t
£ 11 | &8
fo1/2/3/a[s]6|7 8]9[10 11]12/13)14
T 1 : i ] [ QK. ] [ Cancel ]
Far He Englisch (US4} I/ Field1 ':' %100 ¥:270 I 60 30
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12. Within the tag selection, we select as data source the ES variables. After that, we see
in the left window the hierarchy of our project. Here, we can easily locate our
MEAS_MON block 'Monitor_A1T2L001’. To display it in the 10 field, we select the
connection ’U’.

(— ES Variables - SCE_Plant — A1_multipurpose_plant — T2_reaction —
A1T2L001 — A1T2L001 — Monitor A1T2L001 — U — OK)

] B X STEF'?S mbal 5erver
e
i ;i = | Data source: .WinEC Tags
A0 Mame Type Comment ki
:QM_SUP_WH Binary wa... 1=5uppress H Alarm (warning)
:QM_SUP_WL Binary wa...  1=Suppress L Alarm {Warning)
:QOCCUF‘IED Binary wa,,, Occupied by Batch
:QOOS Binary wa... 1= Out of Service
:QQERR Binary wa...  1=Error
:QQMSG_SUP Binary wa..., 1=Message Suppression Active
:QSTEP_NO Unsigned ...  Batch Step Mumber
& ! flo...  Analag Input (Measured Yalue)
BU_F\H 32-bit Flo...  HH Alarm Limit
w-fF manit o 32-bit flo...  LL Alarm Limit
mEa a0 0 wH 32-bit fla...  H Alatm Limit (W arning)
£ 2 T w 3P-hit Fln... 1 Alarm | imit fddarning b
Ok ]—[ Cancel ]—[ Help -

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

(— Update: Upon change — Type: Output — OK)

|0-Field Configuration 2
Tag: i..E.:I_muItipurpuse_pl i :J
|pdate |Llpu:|n change v |

Type

(%) Output () Input {3140 Field

Farrnat
Font Size 12

Faont Mame Arial

ak. ] [ Cancel ]
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14. At the Properties, we are setting the output format to 4 positions in front of the comma,
without decimal positions.

(— Properties — Output/Input — Output Format — 9999 — OK)

#|2]Z| ores | O
Propetties | Everts|

= I/0 Field attribute
GEometry Field Type
Colars Input Walue
- Skyles Output Yalue
- Fonk Data Format
- Flashing Output Format
- Miscellaneous Apphy on Full
- Lirnits Apply on Exit
Output;Input Clear on Mew Input
- Effects Clear on Invalid Inpuk

Hiddan Trr ik

Skal
Cukpuk
0.0
0,000000
Deecimal
9999
Mo
Mo
Yes
Mo
hin

M Output Format

L

%

Enter a format:

E
ey
|

3333

| £

15. Then, the following font attributes are selected.

(— Properties — Font — X Alignment: right — Y-Alignment: centered)

B Object Properties

-m‘|2_'|2'| (1401 Field

Status: 12/2010

| P v
 Prapetties | Events|

i= 1/0Field Attribute Static Dyna... | Up...| I
- Geometry Faont Arial 3 O
- Colors Fant Size 12 ik O
- Shyles Eold Mo 88 il
- Fant Tkalic Mo 88 il
: -Flashing Undetline Mo 55 il
: -Miscellaneous Texk Crientation Horizontzl 3:3 O
- Limits % Alignment Right R O
- Dutput/Input Top 3;3 O
‘- Effects
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16. To be able to better interpret the value in runtime, we are entering a tooltip text.

(— Properties — Other — TooltipText: filling level reactor A1T2R001)

M Object Properties
al22]z] 10 Field | xR v|

= I/0 Field Attribute Skatic Dvna L
Geometry Operator-Control Enable  Yes A
Colars Authorization <Mo access-prokection 3:,3
Styles Display Yes ik
Font Toolkip Texk filling level reactor a1T2R001 %%
Flashing Wisualize tag stakus Yes g E
Miscellaneous Cperator Activities Repart Mo 3;3
Lirnits Operatar Input Message Mo i E
Output/Input Adapt Border Mo
Effects vear Cankeal hln ik b

£ ¥

17. Then, the IO field -as shown here- is placed below reactor A1T2R001 and two texts
are generated next to it. ( — Object Palette — StaticText)

fi Graphics Designer. - [A1_multipurpose_plant.PdI]

ﬂ— File Edit View Arrange Tools ‘Window Help = b4
Dol » | X0 d P [ RAQ 227 A S22 (W
I Avil v 12~
: ey I e 2| ShlePalette =
pplll oo ot v o e . | =B Line Syie Al
U A1 mul“purpose 'ismid
i | R R e R e Dashed |
s T | S S e
L) - e B R : _-ﬂIEDttleti_ L:
25 || - - - ||T1 educt tanks Object Palette _
Bl ' 10 s I K Selection G
18 [ooooaz | - - - A1T1B0OO1 A1T1B002 =% Standard Objects
H[] = — s / Line
i ‘ Palygon
| T e i il Q Palyline
"1 |[T2 reaction " ® Eliose
G @ Circle
Fi A1T2R001 B Elipse Seqment
FaE lling Ie\.'elml B Pie Segment
Fi ™ Elipse arc
o B e e e s <} Circular Arc
e B rectangls
s T3 pr-OdUCt tanks e @ Rounded Rectangls v
S ] -] | Gl
001234 567 8910112131415 [o-tayen vl
For He Englisch (LS5A) ' S K149 e i1 owovio
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18. Below educt tank A1T1B003, a display is to be implemented with a text list that
indicates whether this tank is empty or not. After we dragged it from the Object Palette
into the picture, we open its tag selection.

(— Object Palette — Smart Objects — 10 Field —» g)

OnoWE » X5 9 & #F4 (+ QAR 22 Asa § @8y R
| Avial v 12 vy EY
Zoom e ; S-t._l,lle Palette
HE Ay =[] Line Style A
[y | ‘ - 400 = Solid I
| i = Dashed
mn L):‘IDD s e Dotted !
l:l . 90 | L Eee . &)
COM| | := B
N | 10 Tag i | R Selection s
e - = A1T1B003 = Standard Objects
1 [ | [100.000] Update s ¥ e | = ) :
|| - 29997 L / Line
& Field Type —— @) Polygon
= T O Output O Input T | | e P PR P ﬂ Palyline 0]
@ Ellipse
Font @ Circle
= Font Si 12 & Elipse Segment
ROO boz ]
. B pie Segment
i .
| ™ Elipse arc
== - .................... =Y Circular Arc
B rectangle
[ Ok ] [ Cancel ] b - D rounded Rectangle
S ! I E ] | &
0123 4 5 6|7 8910111213 14/15>» ID-LayerD v
For He Englisch (LISA) Text Listl - WiB30 Y170 i1 w7020

19. Within the tag selection, this time we select 'STEP 7 Symbol Server'. After that, we see
in the left window the symbols of our S7 program. Here, we select input 13.1
'’A1.T1.A1T1LO03.LSA-.SA-".

(— STEP 7 Symbol Server — S7 Program(1) — Symbols — 13.1
'’A1.T1.A1T1L003.LSA-.SA-" — OK)

] T E;EVF' 7 Sb_ll,lmhol Server
[ ata source: | > L aNohies
Filter: [§ s i | | |'WinCC Tags
= & STEP 7 Symbol Server | rame DataT...  Address | Comment ~
={(=7) 57 Program(1), SCE |\ a1 A1HOOT HS+-.5TART  BOOL I 0.0 Main power switch multipurpose plant =
a % =yrobils ) A1.A1HO02 HS+-.OFF BooL I 00 emergency switch OFF
-4+ DB 03] 41.41HOO3 . H5+-.LOC BOOL I 02 local operation mode switch
AL.T1.A1TILOOL LSA+.58+  BOOL 1 1.0 lewel monitoring educt tank BOO1 switchpoint high
AL.T1.A1T1L001 LSA- 54~ BOOL 1 1.1 lewel monitoring educt tank BOO1 switchpoint low
@ AL.T1.AITILOOZ LSA+ 54+  BOOL 1 20 lewel monitoring educt tank BOOZ switchpoint high
@ AL T1AITILOOZ LSA-.54- BOOL I 21 level monitaring educk tank BO02 switchpoint low
@ AL T1.A1TILOOS LSA BOOL I 3.0 level monitaring educk tank BOOS switchpoint high
I level monitaring educk tank B tchpoink low
@ AL T1.A1T15001.904+.0+ I 1.2 pump outlet educt tank B001 Feedback running
a1 T A1 TISANT. 5.0 Rl 8] n.1 nomn nntler edock Fank RON cankral sinnal ¥
£ | EANES | ¥
[ Ok, ]—[ Cancel ]—[ Help -
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20. This tag is then displayed in the configuration dialog. After the following changes, we

accept this configuration.

(— Update: Upon change — Field Type: Output — OK)

TextList Configuration

?X

Tag S 78Program(1)/415 | -ﬂ
Ipdate !LIpu:un change \_f!
Figld Tupe

%) Oukput 3 Input 3 140-Fied

Font

E

Y

[ k. ] [ Cancel

21. The representation of the font is set in the properties of the text list.

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

B Object Properties

72| [ TentList | Test List1 V|
nl-'-'-rcupn-a-r"t-i;as- i -I;:\,.-ents |
=] Text List akkribute Skakic Cyna Up.
Geametry Fonk Arial 3\:%
Colars Fonk Size 12 8‘;&
Styles Bold Mo ¥
Italic Mo 3;{:
Flashing LUnderline Mo L
Miscellaneous Text Crientation Horizonkal 3;%
Output;/Input % Blignment Centered it
Effects Centered 2
< -
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22. The texts are assigned to the values of the variable in the Properties also. (—

Properties — Output/Input — Assignments)

B Object Properties

?)X]

e P A | Test List1 v
_F'TDDE-TEE;I Events |
[=] Text List Attribute Static Dyna... | Up..
i GEOMEry Ficld Tvpe Oukpuk 85
- Colors Output Yalue o ® s74PrcUpon,
i Styles List Type Decimal
i Font Assignments s
- Flashing Bit Mumber 0 5
i Miscellaneous Apply on Exit Mo Y
o Dutput/Inpuk Mumber of visible ines 3 3
Effects
< o

23. The indication 'EMPTY’ is assigned to value 0 and 'OK’ to value 1.
(— Range type: Single Value — Value range: 0 — Text: Empty —» Change — Range

type: Single Value— Value range: 1 — Text: OK — Append —» OK — E)

Textl ist assignments [decimal)

Walue range

Text

1]

EMPTY

Walue range attributes

R ange tupe

! Single VYalue W

Text

Yalue range

—_

Delete

Change

X)

Append

OE.

e

Cancel
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24. We need just such a text list a second time for a textual display below product tank
A1T3BO001. It indicates whether this tank is full or not. To this end, the text list that was
already generated is highlighted and duplicated. (— Duplicate)

fi Graphics Designer. - [A1_multipurpose_plant.PdI]

ﬂ— File Edit View Arrange Tools Window Help o |
Q@ by XEE9 & fP) QK Z2 A0 (@AW
Al ] « 0 « B
Zoom .................................................. ? St}'le Palette
=} 800 . [ = & Line Style A
= o multipurpose plant Soou
EE = 100 == Dashed
. e e wnd Diotted |
il | “ED | — OO &)
OMm| | = Dbject Palete _
. . I 1o | k Selection ot
OO ‘IDDDDUI°/° A1T1B0O0D2 A1T1B003 =l standard Objects
WO T o e
E4 o 2 Cut Chrl4+ Ygon
......................................... Copy Crl+C  bvline
Paste Chrl+y cle
Delete Del Lee Seqment
ROO1 A1T2R002 T
o Customized object ¥ | Segment
| Group object Y Bee Arc
.......................................... Linking » [pular Arc
Configuration Dialog... changle
Properties unded Rectangle s
£ i) ) ) | bl
{012 345 6 7 89[1011]1213/1415 3 |0-layerd >
Duplicz Englisch (LISA) Text Listl -3 WiB50 Y170 1 wisnviz0

25. For product tank A1T3B001 we select input 112.1 ’A1.T3.A1T3L001.LSA+.SA+’.

(— STEP 7 Symbol Server — S7 Program(1) — Symbols — 112.1
'’A1.T3.A1T3L001.LSA+.SA+ — OK)

Bl Tags - Project: D:\Programme\SIEMENS\S TEP 7\s 7proj\SCE_PCST\SCE  Prj\wincprojd0S{1)}05(1).mcp

| Sar 3 E;EJP 7 Sblymbol Server
N ariables
e 'i " I Data source: [TIwinCE Taas
= 5 STEP 7 Symbol Server | Name DataT...  Address Comment b
=) [=2] 57 Program(l), SCE |43 4y 12, 81T2%008.%0.C BODL Q75  wvalveinlet reactor ROO1 From reactor ROOZ conr...
-8 symbels 9] AL, T2,AIT3HOOL GO4-.0+  BOOL I 120  handvalve outlet product tank BOD1 feedback sig. ..
-4 DB @ AL T3 AITIHOOL .GO+-.0- BOOL 1 124 hand valve outlet product tank BO01 Feedback sig. ..
A1.T3.A1T3HO0Z GO+-.0+  BOOL I 13.0  hand valve outlet product tank B00Z Feedback sig. ..
@ A1.T3.A1T3HO0Z GO+-.0- BOOL I 13.4 hand valve outlet praduct tank BOOZ Feedback sig. ..
3 ; f 1 lewel monitaring produck tank BOO paint high
@ AL T3 AITILO0L.LSA-, 5A- BOOL 1 122 lewel monitoring product tank BOO1 switchpaint low
@ A1.T3.A1T3LO0Z.LSA+.50+ BOOL I 1341 levsel monitoring product tank BOOZ switchpoint high
@ AL.T3,A1TIL00Z LSA-, 5A- BOOL 1 132 lewel monitoring produck tank BOOZ swikchpaint low
@ AL T3 AITIN001.GO+-. 0+ BOOL 1 123 walve inlet product tank EO01 feedback signal ope...
4 5 ﬂ;h A1.TA. A1 TR0 G0-. O Rl T 125 walve inlet nraduct Fank RN Feedback sional rlqcﬁd b
ok ]—[ Cancel ][ Help -
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26. Now, we are changing the assignment at the Properties. This time, 'OK’ is assigned to
value 0 and ’Full’ to value 1.

(— Range type: Single Value — Value range: 0 — Text: OK — Change — Range type:
Single Value — Value range: 1 —» Text: FULL — Change — OK)

TextList assignments {decimal) f'5_<|

YWalue range Text

5 0K |
|1 FULL |

Walue rahge attributes
Delete

F ange type Walue range Tt

iSingIe"-.-"aIue VI i1 i. [ | [

Change

Append

=
e
—

Cancel

27. Now, the second text list is placed below product tank A1T3B001 and the picture is

saved. (— ol )

fi Graphics Designer - [A1_multipurpose_plant.Pdl]

~|°[ File Edit VYiew Arrange Tools Window Help - | Bx

D@ | ¥z 00| | ff Qa8 22 2 F B A2 |

i'&ArlaI “’HQ_VJI] ‘ﬁj

= | B P e . Al SyePaete =
N R . . . . = Line Siyle ~ I
ElE S A1 mUltIpurpose plant e = Solid )
HEB ] ol ee——— —— - S BRNE p =1 Dashed |
: el Dotted |
O W | F educttanks e el —
OOl Object Paleits
HN | A1T1B001 A1T1B002 A1T1B003 R Selection ~
OF : e =- [l standard Objects
W] : / Line
- Palygon
Zoom : 4@ Elipse
B0 [ A1T2R001 A1T2R002 @ Cirde
400/ it nm B Ellipse Segment
L) 100] B Pie Seqment
[ =50 3 = ™ Ellipse Arc
‘ x| 3 product tanks >\ Circular Arc
10 ) [ Rectangle
'Mrz )?1 TIBBE;[H A1T3B002 @ Rounded Rectangle v
— T L] e B
¥| | e Standard Controls
£ | [
012 3|45/ 6 7 6 9101112/13{1415 » | 0-Lay=D v
.Saves the current documer Englisch (LSA) Texk Lisk2 - X250 Y430 I} Xi50Y:20
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28. Here, the representation of a warning in runtime is shown. In the message line, the
warning or alarm that occurred last and has not been acknowledged yet appears. If the
operator wants to switch directly to the picture where it was triggered, he has two

options:

—  With the button -.‘@: Loop in Alarm in the message line

— With a click on the disturbance indication ﬁw in the display hierarchy

(- ‘5@’ - ﬁw )

A1_multipurpose plantT2_reactior High warning

Iéy ]4—24-2-—1-9 - 02:39:50.888 0 A1_multipurpose_plant/T2_reactior High warning ['—;1 \1211220102.4227AM
~————mmmER: n SIEMENS
3 ] ’7
2 £
- [LZmultpurpose_pir P p| t
| Tieduct tanks | | k§ | Ir Ose an
T2_reaction EW T
T3_product_tanks | | Kdisplay error] e

T4_rinsing
SEC_product(
T1B002 A1T1B003
A1T2RO01 A1T2R002
illing level] — 1158]mi]
T3 product tanks
A1T3B001 A1T3B002
A1T4B001
_ B =t e TR R R N B =] 0 iy || v
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29. In picture 'T2_reaction’, there is a display of the warning in the block icon. By clicking
on the block icon, additional information is displayed in the faceplate for the
MEAS_MON block about the cause of the warning. Here, indications that have to be
acknowledged can be acknowledged or the limits can be adjusted.
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30. By clicking on the button Signaling System ~inthe message line, all pending

indications are displayed. (— il )

[C][# [+24230 oc239509%8 0 A1_multipurpose_plantT2_reactior High warning | (=] [zrzzrm zas iz an
msrupesepon] | || |18 - | | SIEMENS
T
x
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Date ¥2[Time ¥3[Priv1|Source |Event
1 S A1_multipurpose_plant!T2_reaction/A1T2L001/monitor_A1T2L001 High warning
2 D 0880  [A1_multipurpose_plant/T2_reaction/A1T2L001/monitor_A1T2L001 High alarm
3 Lo A1_multipurpose_plant/T2_reaction/A1T2X008/valve_A1T2X008 Runtime error
4 X A1_multipurpose_plant/T2_reaction/A1T2X005/valve_A1T2X005 Runtime error
5 |02:39:50.9910  |A1_multipurpose_plant/T2_reaction/A1T2X004/valve_A1T2X004 Runtime error
6 |02:39:50.88)0  |A1_multipurpose_plant/T1_educt_tanks/A1T1X006/valve_A1T1X005 Runtime error
7 |02:39:50.8800  |A1_multipurpose_plant/T1_educt_tanks/A1T1X004/valve_A1T1X004 Runtime error
8 [02:39:5088(0  [A1_multipurpose_plant/T2_reaction/A1T2X003/valve_A1T2X003 Runtime error
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31. By clicking on the button ’Signaling System’ — onthe key set, we can switch to the
complete display of the signaling system. Here, selection options are provided for
displaying the indications according to different filter criteria. Below, the chronicle list is
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EXERCISES

We are going to apply what we learned in the theory chapters and the step by step
instructions to the exercises. To this end, we are using the already existing multi-project
from the step by step instructions (PCS7_SCE_0202_R1009.zip) and expand it.

In the step by step instructions, again only one line of the plant was implemented. For that
reason, the objective of the exercise is to implement the missing line. The tasks are to be
an aid to generate all necessary plant parts in the WinCC application.

TASKS

The tasks below are based on the step by step instructions. The corresponding steps in
the instructions can be used as an aid for each of the exercises.

1. Implement a MEAS_MON block for the temperature in A1T2T001. As a basis, use the
MEAS_MON block for the filling level in A1T2L001 that was set up in the step by step
instructions. As the high limit for the alarm, '60.0’ is to be set, and as the high limit for
the warning ’55.0’. After you have compiled the PLC program, place the automatically
generated block icon in picture 'T2_reaction.pdl’ at a suitable location.

2. Open the picture ’A1_multipurpose_plant.pdl’ and generate two more text lists for the
educt tanks A1T1B001 and A1T1B002. As in the case of tank A1T1B003, these text
lists are to indicate whether the educt tanks are empty or not.
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