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Introduction

This document will assist you in using Setpoint Analysis Tool in Dream Report projects and
different project object types.

Setpoint Analysis Tool (Overview)

Setpoint Analysis Tool is a special module, which allows smart analyzing of thermal and other
processes, where the process is based on the setpoint stability analysis. It allows automatic
detection of the stability periods, entry and exit points of those stability periods.

Setpoint Analysis Configuration (Setpoint Definition)

To use Setpoint Analysis Tool, user, first, has to create setpoint definitions for the project
report(s). Then, the setpoint analysis results can be used in charts and in statistical functions.

You can create setpoint definitions in the Setpoint analysis configuration window. To open it,
click on the command button Setpoint analysis configuration on the Tools ribbon icon on the
horizontal toolbar either in the Dream Report Logger Studio or Dream Report Designer Studio
menu (see pic. below):
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The following dialog window will be opened:
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1. Setpoint Data

1.1. Setpoint Data Definition
To define a setpoint, in the Setpoint data section enter the following data (please see the picture

below):
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A - Setpoint Name (logical name is unique and can’t be the same for different setpoints);

B - Setpoint Value;

C - Setpoint Bandwidth, which defines high ("Upper Tolerance") and low ("Lower
Tolerance") levels for the stability. It enables to resolve the task when high and low tolerance
values are different.

D - Consider Stable Period if Values are Stable for at Least: - to define the stability period
by setting the time period when the values will remain stable.
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1.2. Setpoint Data Dynamic Values

Such parameters as Setpoint Value, Upper Tolerance, Lower Tolerance can be set as a static
number (e.g. 10), or can be set as a real-time tag value. Double-click on the needed edit box
corresponding to one of these parameters and the Select Data Item window will be opened
(please see the picture below):
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Select any available REAL-TIME driver and a tag (required item). Then, in the runtime,
when the report is generated, the setpoint module will read the current real-time value of
the defined tag, and use its value as a value for that parameter for this specific report
generation.

Please see below an example of the setpoint tolerance values defined as tags:
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2. Data ltems Selection

In the right-hand part of the dialog window select one of the sources to obtain data from: Dream
Report History or External History Server. Select data source and data items, which will be used
as a source for the data for setpoint analysis (please see the picture below):
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A - Click on the button “Select Data Iltems”.
1. The Select Data ltems dialog window will be opened (please see the picture below):
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2. Select items/tags which will be used for this setpoint analysis.
NOTE:
e If "Dream Report History" radio button is enabled, then, the combo box "Select Data
Source" will contain a list of data access drivers defined in the project;
e |If "External History Server" option is selected, the "Select Data Source" combo
box will contain a list of external history access drivers defined in the project.
In Select Data Source and Available Data Items, select the source and item from which
Dream Report will calculate values.

3. Click on the button "Add" and in the List of defined setpoints section a new setpoint
definition will be added to the project. Its Name, Value, Upper Tolerance and Lower
Tolerance will appear in the table in this section (please see the picture below):
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B - If setpoint configuration has already got any setpoint definition with required data source
and tags, select such a setpoint from the combo box next to the button "Copy from" and click
on that button. This new setpoint definition will copy all defined items from the selected
setpoint.
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3. Rate of Change (ROC)

If you are interested in measuring the rate of change of your values before entering the stability
zone and after exiting it, you can set the criteria for the rate of change measurement.

There are 2 sections for ROC measurement settings:
1 - Rate of change before setpoint - contains the criteria for the rate of change
measurement before entering the stability zone.
2 - Rate of change after setpoint - contains the criteria after exiting the stability zone.
Both sections have the same configuration parameters and controls (please see the picture
below):.

Seipoed sialpais confaguistion o
Sebpoint daks et dats from
ek R
Ve Lipper Tolerance [} Brmam Beport History

Crvien | 700 0

*) External Mishory Server
Corsider Sobie Per e Shable For st Lemst: Lowser T
a - 5 | Sabsct [ aba Bams

r
Feate of Tranges before setponk ie of changs after s=tpoint |_|3
I | -
Linis et [T [ _'\'-W mm ]
i | & 1 (e - B0 b s - Pats Bt
Mzazas from Mexnse to Cists Xem
(&) St of pericd =) End of perind Baich Disia Termol

Bsich_Dists Tampd

el of chinges
Baich Dsis Tempd

IEnd el vakas el

) Semehic vl ) Spmalic vibos

Frotess Sucosss CrRela

[] &0 vahoses B ‘it Chaforese] Baradwsicth Duriveg Shabslly Perd
[ Rate of Charage I Mok Lass Than Expectad

[ make of Charge I Fok Mare: Than Expected

[ Exthede Fadure trors Catculabed Stabdty Period

[ tgreore Rate of Charge Before Stablity

[ tgrere Rate of Charge After Stabdity

] T sk ol thiia ¢ g Beiva From To L L
Lisk of et sinkfzints
| Al
T W Upgesr Tokar, . Lowssr Toler, .,

[T T T . | -

SR | ! Cancsl

10



Dream Report Ocean Data Systems.Ltd
3.1. Rate of Change (ROC) Definition

1 - Rate Of Change (ROC) has 2 sections to be defined (please see the picture below):
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A - Value - you have to specify the expected rate of change (units (e.g. degrees C) per time
unit (e.g. per hour, per minute)).

B - Criteria - to start/stop measurement of the rate of change (Measure from/ Measure to
sections). For the measurement criteria there are 3 options available:

1. Start of period/End of period - the start time (for Rate of change before
setpoint) or the end time (for Rate of change after setpoint) will be either start or
end (correspondingly) of the calculation period defined in the statistical object (for
details please see 1.1.Setpoint Analysis Result in_Statistical Functions of the
Setpoint Analysis Result in Dream Report Data Objects section of this manual)
(please see the picture below):
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2. Start of changes/End of value changes - the rate of change measurement will be
calculated not from the start (for Rate of change before setpoint) or until the end
(for Rate of change after setpoint) of an object calculation period, but only from
the point of time when values started to change (for Rate of change before
setpoint) or until values are changing (for Rate of change after setpoint). If Start
of changes/End of value changes measurement criteria option is selected, the
edit box will appear, where a user can enter the minimum change of value (Min
change) from/until which ROC will be calculated (please see the picture below):
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Example: If the minimum change of values for the Start of changes option is set as “77”
(as in the picture above), then, the rate of change measurement will be calculated from the
point of time when values started to change after having reached the value of 77.

3. Specific value - sets a specific value, so that the rate of change will start (for Rate
of change before setpoint) or stop (for Rate of change after setpoint) its
calculation only when the item value reaches this value. If the Specific value option
is selected, the edit box will appear, where a user can enter the control value for
start/stop of ROC calculation (please see the picture below):
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Example: If a user sets this option with a specific value of 75 (ROC before setpoint),
then, the rate of change before setpoint will start its calculation only when the item
value (for setpoint) has reached value 75, and will calculate it until the start of the
setpoint stability zone (as in the picture above).

14



Y

3.2. ROC Dynamic Values

Such parameters as Specific value, Min change (Start of Changes), Min change (End of
value changes) can be set as a static number (e.g. 10), or can be set as a real-time tag value.
Double-click on the needed edit box corresponding to one of these parameters and the Select
Data Item window will be opened. Select the required item and then, in the runtime, when the
report is generated, the setpoint module will read the current real-time value of the defined tag,
and use its value as a value for that parameter for this specific report generation (please see the
picture below):
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4. Process Success Criteria

This section contains the set of options which will be used to define automatic process validation
(please see the picture below):
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e All values are within defined bandwidth during stability period option controls the
situation when one or multiple values will fall out of stability bandwidth. If this option is
enabled, the process result will be “Failed”. If this option is disabled, then the process
result will be “Succeeded” .

e Rate of change is not less than expected option controls how rate of change influences
the result,i.e., if rate of change is less than expected and the option “Rate of change is
not less than expected” is enabled - the process will fail. If this option is unchecked, the
process will succeed.

e Rate of change is not more than expected option controls how rate of change
influences the result, i.e.if rate of change is more (faster) than expected and the option
“Rate of change is not more than expected"” is enabled — the process will fail. If this
option is unchecked, the process will succeed.

e Exclude failure from calculated stability period option influences only calculation of the
duration of a stability period. This option controls the situation when, during the stability
period, one or multiple points will exit from the stability bandwidth and will then return back

16



»

3
¢

Dream Report Ocean Data Systems.Ltd

into the stability corridor. If this option is enabled, then the time period, when one or
multiple values will be out of range, will be excluded from the calculated duration of the
stability. If this option is not checked, the full stability period will be taken for duration
calculation.

Example: The stability period started at 10:00 and finished at 11:00. During this period
one data item exited from the stability bandwidth at 10:10 and then returned back into the
stability corridor at 10:30. If this option is enabled, the duration will be 40 min (from 10:00
t010:10 and from 10:30 to 11:00).If it will be unchecked, the duration will be 1 hour.(from
10:00 to 11:00).

e Ignore rate of change before stability/lgnore rate of change after stability options
define if rate of change should be considered for the process validation ("Stability result"
function). If any of those check boxes will be checked, the rate of change will be ignored
during calculation of the “Stability result” function.

e Ignore out of the range item(s) option enables to discard from the setpoint calculation
the items with the values, which are either higher or lower than the ones defined in the
setpoint.

When this option is selected, a user will be able to set Low (From) and High (To) limits for
the setpoint definition.

NOTE: Any calculated statistical function or a chart, where the setpoint with such definition
is used, will check if the entry value of every item, defined in the setpoint for the
specified/selected time period, is in the range. If the item is out of the range, it will be
excluded from the calculation. If the item, which is used in the setpoint, has no value
available for the specified period, it will also be considered as an item, which is out of the
range.

By default this option will be unchecked. If this option is checked, but no working range
has been set, a user will get the warning message asking to define the range.

NOTE: Setpoint stability zone is defined as a time period where all values of all items, defined
for that setpoint, are within the corridor of a setpoint value +/- tolerance.
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Setpoint Analysis Result in Dream Report Data Objects

After setpoint definitions for the project report(s) have been defined (created), the setpoint
analysis results can be used in charts and in statistical functions.

1. Setpoint Analysis Result in Statistical Functions

1.1. General Overview

The list of statistical functions in Dream Report data representation objects (Single Data Objects
and Automatic Statistical Tables) has a special group of statistical functions — “Setpoint
Analysis Functions” - based on setpoint analysis. They are (please see the picture below):
e Start time of stable period
End time of stable period
Duration of stable period
Setpoint stability result
Counter of stable periods
Rate of change before entering stability zone
Rate of change after exiting stability zone

Select Slalistical Funclion x

T General Functions

i Advanced Funchons

+- Performance Analysis Functions
+- Energy Management Funcbons
+ Batch Functons

End time of stable period
Duration of stable period
Zetpoint stability result

+ Counter of stable periods
Rate of change before entering stabiity zone
te of change after exiting stabilty rone

- Direct SQL Query
F- Pulse Analysis Functions
Manual Input

Expand Al
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1.2. Setpoint Selection

If any of these statistical functions is selected, the button "Select setpoints” will appear next to
the statistical function combo box (please see the picture below):

Dream Report Ocean Data Systems.Ltd

Single Data Object Definition ®

Single Diata Object Definftion
Object Mame:
Energy_Object
Object Description:

Select Data Item
@ Dream Report Hstory External History Server

i Diata Source

tem Name

Apply correction factor for all item values:

ik el -
Select Statistical Function
Setpoint stabilty result B . Select setpoints
Define fime period
Absolute or relative period definition x
Start of report period End of repart period
Absolute Date/Time hd Absolute Date/Time .
10f yo11 w Dars 11/ 1f2011 « Days
1200:00 = ih:mim s back 1z00: 2 hihvmeness back
Resut Represergation
Advanced S0L Condtion
0K | Cancel

If you click on the button “Select setpoints”, the dialog box with setpoint selection will be opened,
where you will be able to select one or several setpoints defined in the Setpoint Analysis
Configuration window (for details, please see the Setpoint Analysis Configuration section of
this manual):
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Single Data Object Definition »

Single Data Objeck Definition

Object Name:
Oneen_L

Select .i-!:]Dtlll'l-l.i -:?‘b‘

Select satpoints

Setpoint name

Fastest antry ibam
Slowsest entry item
Fastest sxk tem
Showsest et kem

i—iﬁﬁ:l:ll‘.'l.l Tag
i -]

Fesult Aepiesentation
Advanced SOL Condlion

OK Concal |

You can select one or more setpoints. Then the check box next to each setpoint will become
checked.

If no setpoints have been selected, click on ... (browse) button on the right. The Setpoint
Analysis Configuration dialog window will be opened, where you will be able to define setpoints
for your project report(s)(for details on how to create setpoint definitions, please go to the
Setpoint Analysis Configuration section of this manual).

Group box “Consider items” has a combo box with 6 entries as shown on the picture above:

% All items - the function will calculate all items/ tags, which have entered and left the
stability period. Then the function will do its main calculation for all the items from that
setpoint.

« Fastest entry item - the function will calculate the item/ tag, which has first reached the
stability period (the one, which has the earliest timestamp of the first value within the
stability period). Then the function will do its main calculation only for that item and not for
all items from that setpoint.
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Slowest entry item - the function will calculate the item/tag, which has last reached the
stability period (the one, which has the latest timestamp of the first value within the stability
period). Then the function will do its main calculation only for that item and not for all items
from that setpoint.

Fastest exit item - the function will calculate the item/ tag, which has first left the stability
period (the one, which has the earliest timestamp of the first value out of the stability range
after stability period end time). Then the function will do its main calculation only for that
item and not for all items from that setpoint.

Slowest exit item - the function will calculate the item/ tag, which has last left the stability
period (the one, which has the latest timestamp of the first value out of the stability range
after stability period end time). Then the function will do its main calculation only for that
item and not for all items from that setpoint.

Selected Tag — if this option is selected, the "Setpoints Tags" selection box will appear:

Single Data Object Dehinition o

Single Dats Dbject Delirbian

Creen_L

o -1
elecl selpoints h

Salect setpaints

(]

Sedbpoint nama

Consider tams

Selected Tag b
Setpaint Tags
Rabch_Diata: Templ L

Batch_Diata: Tempz
Batch _Diata: Temps

Rezull Aepresentalon
Advancad SOL Condition

oK Cancel |

The dropdown menu will include all the items/tags for the setpoint selected.
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When you select the item/tag you may need for the calculations, the function will calculate
that item/tag which has entered and left the stability period. Then the function will do its
main calculation only for this item from that setpoint.

NOTE: The default selection for this combo box is “All items”.

1.3. “Setpoint Analysis Functions” Performance

If you select one of the functions from the Setpoint Analysis Functions group (please see

the list above), then it will perform one of the statistical functions described below:

e Start time of stable period calculates the start time of stability period of the selected
setpoint. It takes the selected setpoint and gets values of all items/tags defined for that
setpoint for the calculation period, defined in that object. This function detects the time,
when values of all tags have entered the “stability zone”, i.e. are within setpoint value +/-
tolerance. If more than one setpoint is selected, the function calculates start time for every
defined setpoint and then displays the first one between all of them. If during the object
calculation period all tag values have never entered together into the stability zone, the
object result will be N/A.

e End time of stable period calculates the end time of stability period of the selected
setpoint. End time of stability zone means the timestamp, when last item/tag value has left
the stability zone. If it calculates the result for multiple selected setpoints, then it will
calculate the result (end time) for each setpoint and then display the last one.

e Duration of stable period calculates start and end time for one or several setpoints, and
then displays the period (duration) between start and end time.

e Setpoint stability result calculates the result, which is true or false. The function gets all
values of each item/tag of the setpoint for the interval between start and end time of every
setpoint, and checks if all values of all tags are within the setpoint value +/- tolerance. If
multiple setpoints have been selected, this analysis will be executed separately for every
setpoint. The result of this function will be TRUE if all values of all tags during a stable
period of each zone are within the setpoint value +/ tolerance, and will be FALSE if any
value is out of range during the stability periods.

e Counter of stable periods calculates and then displays the number of the stable periods
for one or several setpoints selected.

e Rate of change before entering stability zone calculates rate of change of item/tag
values of the setpoint before entering the stability zone (for details on how to configure the
criteria for this statistical function calculations, please see Rate of Change of the Setpoint
Analysis Configuration section of this manual).

e Rate of change after exiting stability zone calculates rate of change of item/tag values
of the setpoint after exiting stability zone for details on how to configure the criteria for this
statistical function calculations, please see Rate of Change of the Setpoint_Analysis
Configuration section of this manual).
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2. Setpoint Analysis Result in Charts

The Process Value section in Charts enables to select the “Setpoint Analysis” statistical
function for the chart object.
If the “Setpoint Analysis” statistical function is selected, then the button "..." (browse) will
appear next to the combo box with the statistical function. Click this button and in the “Select
setpoints” dialog box (for details, please see 1.2. Setpoint Selection paragraph of the
“Setpoint Analysis Result in Statistical Functions” section of this manual), please select:

e setpoints that sould be analyzed and displayed on the chart;

e data items that should be displayed on the chart.
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| [Boch DoaToro! | Select Dara b
stch_[lata | engd 2 L
[2 | Hatch_Date Tenpd (23 s Preport Hishory Diafa Souce o
o0BC u W
(=) Exteinal Histony S Cnarm =
Select setpointy ®
Sabact setpoints
Ixpply comrection Factor for sl kem waluss; -
Sekpoat name |
Froces Valpe
Sebroint aralvss - -F-Ill—h
Defne tine perind

Absolubi o ralsthes period defnition
st aet of raport penos

Ruzbative CuskeTima
L = Diaws

Dos=nn = hremeom back

= S satingy
Dt and Time

Akl Lireé

Fhamova Line Timestamg Format

Doty and Time

1= Shiowy tibsohbe tive on X &z

| Shess Balatmw time on X axii

Legend
Line Skdls O @ —— || e 8| i -
[l zamples: within period onby

Appeaance

St arosd SOL Conlion

o | Carcal |

There are the following options available:

» All items - the chart will display all items defined for the selected setpoint;

Fastest entry item - the chart will display only one item (out of those defined in the
selected setpoint), which was the first to enter the stability zone of the setpoint;

Slowest entry item - the chart will display only one item (out of those defined in the
selected setpoint), which was the last to enter the stability zone of the setpoint;

Fastest exit item - the chart will display only one item (out of those defined in the
selected setpoint), which was the first to exit from the stability zone of the setpoint
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« Slowest exit item - the chart will display only one item (out of those defined in the
selected setpoint), which was the first to exit from the stability zone of the setpoint;
+ Selected Tag — the chart will display only the selected item/tag, which has entered and left
the stability zone of the setpoint.
NOTE: When displaying the setpoint analysis results, the chart will display a dash line to display
a setpoint value and two horizontal dash lines to display min and max of tolerance. Stability
zones will be marked with two small triangles and also there will be put two vertical dash lines,
which will help to detect start and stop of the stability zone.
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