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1 Saturn Studio II - STL Analysis Suite

The Saturn Studio Il — STL Analysis Suite is a fully automatic analysis package for typical high voltage
tests.

The Short-Circuit Testing Liaison (STL) provides a forum for voluntary international collaboration
between testing organizations. The basic aim is the harmonized application of IEC and Regional
Standards to the type testing of electrical power equipment.

The analysis is based on the recommendations of the short-circuit testing liaison STL www.stl-
liaison.org.
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2 Saturn Studio II - Button bar functions

Saturn Studio Il is launched and comes up with a login screen which allows selecting from different
screen setups and user levels. STL Analysis- Wizard will launch the Software with a specific screen
setup and additional functions for STL Analysis.

£ LOGIN (=23

Administrator [admin] ﬂ
Viewer [viewer]

Standard [standard]

Startup Wizard [wizard]

STL Analysis - Wizard [STL wizard]

LOGIN STL wizard

PASSWORD

Figure 1: Login

After selecting “STL Analysis — Wizard” and pressing LOGIN the STL specific button bar of Saturn
Studio Il shows up on top of the screen:

1 B B 4 5 B [ 0] [ 5] [ I5] [ [10] [ I11] [ [12] [ [15] 14 e
PROJECT. CHANNELS || SETUP |__contrRoL | LIVEMONITOR | anaLyss OPTIONS ABOUT

Figure 2: Button Bar

In addition the “Startup Wizard” window is opened:

A STARTUP WIZARD (]
tronics
SOFTWARE STARTUP
Guided startup V‘

SYSTEM SELECTION

|__oeraut | | seLecTionmenu |

Define DEFAULT in
OPTIONS - STARTUP

Figure 3: Startup Wizard
For using the software for offline analysis the button BREAK is the right choice.
For connecting with a Saturn System and for performing measurements the user has the choice

between “Guided Startup” and “Manual configuration”. In the latter case the user has to set up
everything manually.

Guided startup will guide the user step by step through the process of connecting with a Saturn
System, configuring a measurement and the screen display.

The two buttons “DEFAULT” and “SELECTION MENU” define how the software should connect to the
Saturn System. “DEFAULT” follows the startup settings as configured in the global menu OPTIONS of
the software. This is the right choice if the software has been setup to automatically connect with a
dedicated Saturn System.

Otherwise the user should choose SELECTION MENU.

www.amotronics.de Latest changes: 16 March 2015 1:05 PM
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This will open the “SELECT SYSTEM” dialog which allows to search for Saturn Systems on the same PC
or via the network, allows to (re-)start the server software on the Saturn System and also allows to
remotely (re-)boot or shut down the Saturn System.

The Button “EDIT SYSTEM LIST” allows it to define the IP addresses of known Saturn Systems within
the network.
4 SELECT SYSTEM ==

ftronics

&

SATURN

o -
RESTART

 REMOTE SYSTEM -

POWER ON

7

| CONNECT ‘ ‘ RESCAN I ‘ EDIT SYSTEM LIST |

Figure 4: Select System

By choosing CONNECT the software connects to the server on the selected Saturn System. After the
connection is established properly the SETUP screen is opened, if “Guided Startup” was selected ion
the previous dialog. For details how to configure the channels, please refer to the Saturn Studio Il -
manual.

The following chapters describe the function of the individual buttons of the main menu bar and how
they are used.

2.1 Project

The PROJECT button opens the project management window to navigate in previously stored
projects with LOAD. You can also use the project management window to individually store data with
SAVE or SAVE AS functions. Standard storage works with CAMPAIGN management.

4 PROJECT INFO (za)
PROJECT DATA
! 2]
= INFO
TITLE test
DATE 22.05.2009 20:05:31
AUTHOR unknown
DESC no info available
LAST_CHANGE
LAST_USER
TYPE NLT
SUBTYPE MNLT_RATED
Uod 110
Ucd 110
PATH . \data\DEMOANSTLAMBTAMBT_1_NLT_MBT\2
DATA 8
REPORT 9
od
-] IS
I+ m] 5 m.Li SHOW EMPTY < l
PROJECT | LOAD ‘ IMPORT l NEW ‘ SAVE _

Figure 5: Project Info
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2.2 New Campaign

To start a new measurement series/campaign the NEW CAMPAIGN button is used to configure the
path where the project will be stored.

A PLEASE CONFIGURE NEW CAMPAIGN |

ftronics

Modify entries in VIEW-OPTIONS MENU
tronics

Testing Department Own products

Type of testobject Power Switch

Typical Voltage less than 10/ 12 kv
Short current
Typical Current
Type of test mechanical test at complete system

0|

»| 0| o a|n[=

[
PROJECT ROOT PATH

|‘L \Saturn-01\Saturn_Data\, E‘
GENERATED PROJECT PATH

|\\Saturn—Dl\Saturn_Dam\lA 089 A 001

| o | RN —

Figure 6: Path Generator

The path generator helps to organize the tests and shots. The storage structure itself needs to be
defined by the customer to perfectly need the individual requirements. Confirm the selection with
OK. The path structure is automatically generated from the chosen parameters and easily can be
customized.

To modify the available entries open a view window, select the OPTIONS menu
and point to STL-New Campgn. Settings. How to modify the definition file is

A VIEW 1:

FULL § LEGEM

E‘ described in detail in ANNEX A.

Figure 7: Path Generator Options

2.3 New Project

The campaign management of Saturn Studio Il supports different types of tests within one campaign
/ series. STL typical No Load tests prior to e.g. Synthetic tests this way can be filed within a single
campaign. NEW PRJ opens the configuration window to define the type of measurement for the next
shot. Consequently this selection has to be done for each shot. Depending on the selection the
software automatically generates the file structure for the further automatic analysis.

& =

NEW PROJECT

tronics

CAPACITIVE LOAD

SYNTHETIC

LIGHTNING ARC I

[ auTosave MEASUREMENT DATA

Figure 8: New Project

It can also be defined whether to AUTOSAVE the data directly after the shot or not. Auto-save is
recommended.
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2.4 Edit Project

EDIT PRJ opens a window displaying the
current project information. The entries
can be modified, which is recommended
for experienced users only to ensure
valid file and folder structures for later
automatic analysis.

C:\data\DEMO'\STL\MBET\MBT_1_NLT_MBT\2

Chdata\DEMONSTLMEBT\WMEBT_1_NLT_MET

Figure 9: Edit Project
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2.5 Save Project

lI | tronics

SAVE PRJ stores the project and measurement data at the destination defined in the campaign. This
is what the auto-save does automatically. Overwrite control is available to prevent accidental loss of

data.

L tronics

Figure 10: Overwrite Project

2.6 Channels

The CHANNELS button opens the Saturn Studio Il standard
AVAILABLE CHANNELS window. Refer to the according manual

for further details.

Www.amotronics.de

S1M1C]

SIMIC

31MEC1

21M2C1

SiMaCz

SiMaCz

S1M2C3

S1IM2C3

S1MaC4

SIM2C4

Figure 11: Available Channels
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2.7 Setup

The SETUP button opens the Saturn Studio Il standard setup window. Refer to the according manual
for further details.

CHANNEL CONFIGURATOR b_(l

Data Channels | Trigger Sources | System Dverview |

~
SIMICL S1M1C1 Single 200 W 0% -1.000% ., 1,000% Gl 10.0% -1.000% ., 1,000% Z5.0MHz | -40.00us, 360,00us [10000]
SIMIC2 S1MI1C2 Off 200 W 0% -1.000% ., 1.000% al 0.0% -1.000% ., 1,000% 25.0MHz | 40.00uz (1000)
SIMICE | S1MIC3 =133 2.00 % 0% -1.0004 ., 1.000% a1 0.0% -1.000% .. 1.000Y 25.0MHz | 40.00us (10007
SIMICE | S1MIC4 =133 2.00 Y 0% -1.000% ., 1.000% a1 0.0% -1.000% .. 1,000 25.0MHz | 40.00us (10007
SIMZCL | S1MzC1 Single 2.00 Y 0% -1.000% ., 1.000% a1 10.0%: -1.000% .. 1.000Y 25.0MHz | -40.00us. 360.00us (100007
SIMZCZ | S1MzC2 Single 2.00 Y 0% -1.000% ., 1.000% a1 10.0%: -1.000% .. 1.000Y 25.0MHz | -40.00us. 360.00us (10000)
S1M2C2 S1M2C2 Single 2.00 W 0% -1.000% .. 1.000% Gl 10.0% -1.000% ., 1.000% 25.0MHz | -40.00us. 260.00us (10000)
S1M2C4 S1M2C4 Single 2,00 W 0% -1.000% ., 10004 Gl 10.0% -1.000% ., 1,000% 25.0MHz | -40.00us, 360.00us (10000)
b

ACTIVE CHANNELS‘ ALL CHANNELS‘

I o 1w 1 [ sae 1 | A T —
Figure 12: Channel Setup

2.8 Control
The CONTROL button opens the Saturn Studio Il standard CONTROL window.

TRIGGERED

j The ARM button arms the system to expect a trigger. |
Refer to the according manual for further details. | d«J 1

FREERUN

(e

BREAK
10.30.4.16
STATUS: Ok 22:08

Figure 13: System
Control
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2.9 Live Monitor

Point to LIVE MONITOR to open the
Saturn Studio Il live monitor window. It
allows display of up to 8 channels to
monitor attached signals. The display
speed of the monitor channels is limited
to human eye capabilities. However, the
sample speed configured in the setup is
the sample speed for the channel. For the
monitor display the sampled data is
integrated.

Please note!

Keep in mind that due to its structure
and purpose of a monitor the display
speed is limited.

Www.amotronics.de
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LIVE MONITOR.

OPTION

-185.852m

-187.195m

-188.477m

Figure 14: Live Monitor with xy display

Latest changes: 16 March 2015 1:05 PM
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Alternatively to the standard x-y charts

LIVE MONITOR bl special display types are available. They
can be selected individually per channel
with the UP-DOWN arrows in the bottom
right corner of each channel. Depending
on the input signal one type or the other
might be preferred for display.

ftronics

0.891

2.9.1 Digital value

Huge numbers display the current average
value of the attached signal with 6 digits
precision.

SIMICE 2.9.2 Gauge
The gauge and digital value both show the
0396545 current 'average value of e.g. acceleration
or velocity.
¢
SIM1CH 2.9.3 Slide
' The slider bar moves to display the current

I|||||||||_||||||||III""|'"1||_—“I—II|I:IIII averagevalueOftheattaChEdSlgnal Itls
: _ S 05 075 i
: - 0% 075 1 e e.g. useful for a way signal.

2.9.4 Tacho

Analog tacho (speedometer) and digital
value both show the average value of the
connected signal.

S1MZC1 2.9.5 Temperature

The thermometer column shows the
'08?5626 average value next to the digital display in
level and color. It might be picked for a
temperature channel.

Figure 15: Live Monitor with alternative displays

The color changes continuously from green via yellow to
red indicating a temperature level.

Figure 16: Thermometer column

www.amotronics.de Latest changes: 16 March 2015 1:05 PM
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For the standard xy display it can be selected from three different types of display to show the range
of the input signal; Simple Average, Average + MinMax display or Average + MinMax Line.

Maode Conkral

average average + MinMax | average + MinMax Line |

Figure 17: Mode Control - Average
Mode Controal

average  average + MinMax | ayverage + MinMax Line |

st

S
\.average

443.481m

Figure 18: Mode Control - Average + MinMax
Mode Controal

average | average +MinMax ~ average + MinfMax Line

985.474m

Figure 19: Mode Control - Average + MinMax Line
In the right part of the OPTION window the available channels are listed, by individual or multi select

and pointing to the LEFT arrow the channels can be selected for monitoring. The RIGHT

arrow disables monitoring of selected channels from the left list. Confirm the selection with
OK.

www.amotronics.de Latest changes: 16 March 2015 1:05 PM
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LIVE MONITOR OPTION
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X)

Live Monitor Options

Available Channel List

CHAMHEL MAME 4]
® SIMICL SIMICL
N RESET
Monitor List & SIMZCL S1M2C1
CHAMNMEL MNAME @ SIMZC2 S1MzC2
® SIM2C3 S1M2C3
@ SIM2C4 S1M2C4
- ]
=1
Ad

Mode Contral

average average + MinMax average + MinMax Line

Figure 20: Live Monitor Options
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2.10 Analysis

The ANALYSIS button gives access to the main analysis selection window. The different types of
analysis are described in detail later in this document. The menu tree only is shown here.

A& CAPACITIVE LOAD ==
| Ful Analysis & Report [

(& MAIN STL MENU ==

Operation Detection
CLT on IL1/2/3
CLT on ULL/2/3

SINGLE CLT on IL?

SINGLE CLT on UL?

Travel Analysis

| LT TAB [

£ 1n0L0AD =]

Ful Automatic (with Travel)
Full Automatic (no valid Travel)

| SINGLE CURRENT |

| Manual operation Selection |

4 MAKING / BREAKING =]

Ful Analysis
Full Analysis (no travel)
Full Analysis {only travel)
Ful Analysis + Prospective
Full Analysis + Prosp. (no travel)
Full Analysis + Prosp. (only travel)
SINGLE PHASE Analysis & Report

SN

[ MBT TAB 1

M SHORT-TIMECURRENT ()| |4 INTERNAL ARC 5| [ svoe corrent =

| Full Analyss & Report [ | Ful Analyss & Report [ Single Current Analysis
Single Current & cos(PHI)

STC on 1L1/2(3 IAT on 1L1/2/3
SINGLE 5TC on L? SINGLE IAT on IL?

| STC TAB [ | 1AT TAB [

Figure 21: Analysis Main Menu Tree

2.11 Analysis - CLT, NLT, SYT, TDT, LAT

The specific analysis button is defined “empty” at startup. After the type of test is selected with the
NEW PRJ function (compare chapter 2.3) the according analysis button is shown for single click

www.amotronics.de Latest changes: 16 March 2015 1:05 PM
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access. CLT, NLT, SYT, TDT or LAT can be accessed directly without need for menu navigation. The
quick access menu helps to speed up and does not implement further functions.

2.12 Options

The OPTIONS button provides access to the Saturn Studio Il standard function. Please refer to the
according manuals for further information. 16

The most important options setting is the root path where to store the data. In a local system it can
be a local destination e.g. c:\data\... In a network setup the storage path is defined as UNC network
path e.g. \\192.168.0.1\data\... or \\dns\data\...

MENU-BAR SETUP
MOMITOR — PATH SOUND | STARTUP | MEMNUBAR | ADWANCE

SYSTE I'i'; c:isaturnz

HCHANGE I“n Y daominatdatalxchange

PROJECT % !idominaidata

e

SEQUENCER I'E cisaturn2 sequencer

QK | |svstemperaursd] | camcer |

Figure 22: Path Setup
Please note!

The given path is used for the automatic path generator, available in NEW CAMPAIGN. It is
transferred to the Saturn System as specified here. Hence it has to be specified to allow the
Saturn System to access the destination.

2.13 About

The ABOUT button provides access to the Saturn Studio Il standard function. Please refer to the
according manuals for further information.

2.14 Quit

QUIT terminates the Saturn studio Il software and the DIAdem reporting tool after security
confirmation.

2.15 Saturn icon

The yellow SATURN ICON with a left click opens a graphical overview of the connected
hardware and allows disconnecting with a right click. If no hardware is connected, the icon turns blue

and pointing displays the system selection window. Please refer to the according manuals for
further information.

www.amotronics.de Latest changes: 16 March 2015 1:05 PM
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3 Saturn Studio II - Series Tests

Starting a series measurement with Saturn Studio Il is very simple and straight forward. The
procedure is identical for all types of test; the windows might vary from test to test. As an example
this chapter gives a step-by-step introduction for the typical No Load test. The following chapters
define the specific parameters for the different types of test.

3.1 How to configure a series test

After the setup of channels and system is completed, either manually or by software guide, point to
NEW SERIES (= “NEW CAMPAIGN") to define the path where to store the data.

The automatic project path generator helps organize shots following a custom defined pattern.

5@5 MO

tronics

V\Saturn-01\Saturn_Datal

Y\Saturn-01\Saturn_Data\IA 089 A 001

Figure 23: Path Generator

Each shot needs information about its type of test to enable the automatic STL analysis. Therefore
each shot is started with NEW PRJ to define the type of test. The New Project selection window
comes up to specify the next project type.

www.amotronics.de Latest changes: 16 March 2015 1:05 PM
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“ 1 tronics

Figure 24: New Project

AUTOSAVE is enabled and NO LOAD is selected. AVAILABLE CHANNELS =]
As an example the typical STL No Load test is picked to

demonstrate the process chain. For the No Load test, the S1MIC]

system should be setup to measure the channels, shown in S1M1C2

the AVAILABLE CHANNELS list. Full automatic single phase No ::ig o OFE

Load analysis with or without travel signal is possible. S1M1CE Travel

Please note! SIM1CT Current_OM_CFF

The channel recognition uses the channel names. If
standard channel names are not used the automatic
analysis either fails or asks for the channels to be
specified manually.

Which channels to configure and which names to use in detail
is described in the according chapters for the different tests
below.

Via drag-and-drop the channels can be dropped to any view
window to display the channel data. Refer to the standard
manuals for further information on VIEW windows and
features.

Next step the support voltage is selected. The information is
gathered for full reporting only. The No Load analysis is not
influenced by these parameters. In the example RATED
support voltage is selected.

(<] [

Figure 25: Available Channels

www.amotronics.de Latest changes: 16 March 2015 1:05 PM
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Figure 26: Support Voltage

Basic Project information and details are complete now and stored to the specified destination
folder. The menu bar automatically adapts to the specified type of test which is the No Load Test in
this example.

ANALYSIS > ANALYSIS NLT |

Figure 27: Automatic Menu Bar Adaption

www.amotronics.de Latest changes: 16 March 2015 1:05 PM
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3.2 How to start the acquisition

The system is now ready for the first No Load shot. The System can be armed for
a single triggered shot by pointing to the top left arrow in the CONTROL window.

ftronics

CONTROL  [X)

The acquisition will start with the first detected trigger. TRIGGERED
If the trigger signal is missing or the configuration is not valid the acquisition can | Dd«j 20
be released manually with the green crossed red line — manual trigger button. —
Because AUTOSAVE was enabled in the NEW PROJECT window the data is
automatically stored after the measurement is completed. In case AUTOSAVE is FREERUN
disabled, SAVE PRJ stores the measured data.

> BREAK

-

.

10,30.4.16
| sETue: ok 13:26

Figure 28: Control
BEE

SIMICILL
=] 1:403us..399.931ms
D -G0,0004..50.000%

[Famicaz
=) £.403us, 339,59 1ms
-50,0004.,50,000Y.

SIMICILS
E] 1.403us.,393.391ms
| -50,0004 50,000

S1MICE:OM_OFF

;] 1.403us..339.991ms
| -5.0004.5.000%

S1MICE:Traval

=] 1403us.399.931ms
D -5.000V.5.000

I I T I 0 I I T T Tl
. 100m 200m 300m 400 S00m 600 700w 800m 900m 1.01993

= I sTATUS: Ol

Figure 29: No Load View Display

The channels have been arranged to VIEW 1, as described above, the measurement signals will now
be displayed in VIEW 1. Data acquisition is finished, either a next shot can be performed or the
automatic analysis can be started directly, which might be recommended.

www.amotronics.de Latest changes: 16 March 2015 1:05 PM
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3.3 How to analyze a test

To start the No Load analysis point to ANALYSIS and select NLT or use the quick access button
alternatively and point to the NLT button below button number 11 to open the NO LOAD ANALYZE
window.

ftronics

NO LOAD ANALYZE X]

Full automatic (with Trawvel i
§ Full Aukomatic (no walid Travel)

Manual seleck

Ml MEMU ﬂ

Figure 30: No Load Analysis Menu

From the menu select the type of analysis you want to do. Make sure all necessary channels are
available and named correctly. In the example a valid travel signal is available and therefore the first
entry is picked from the menu.

DIAdem [11.1100]
TRANSACTION

RUM SCRIPT

Figure 31: DIAdem transaction

The software automatically runs the DIAdem analysis and reporting module to start the requested
analysis.

Please note!

First time DIAdem startup takes longer to launch the module before the data can be
transferred, following analysis processes will be faster.

The Analysis can be terminated with the top right red STOP button in the DIAdem transaction
window if needed.

The analysis automatically extracts all parameters and generates results and reports to be stored in
the projects report folder.

Generation and storage of pdf files per phase

Generation and storage of a summary pdf file

Storage of all calculated values in highest precision (calc.txt)

Storage of all calculated values in formatted values (result.txt)

Transfer of results into word file (No_Load_E.doc) (Available only if MS Word is installed)
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[RESULT]
tCl_ L1 1=-

top_L1 1=47.8

tol L1 _2=54.7
top_Ll_2=47.5
Test_1=3

Test_2=3
trial=CLT_1 MLT_CoO
topen_Ll=%7. 241
tclose_Ll1=405. 801
operation=0nco
travel=YES
tol_L2_1=-
top_LZ2 1=47.59
tol_LZ2_2=54.8
Top_LZ_2=47.5
topen_LZ2=5%7.321
tclose_L2=405.871
tCl_L3_1=-
top_L3_1=48.0
tTol_L3_2=54.8
Top_L3_2=47.5
topen_L3=%7. 381
tclose_L3=405. 8581
CT=-2282.656
C5=-2260,312
CT_rel=60.141
CS_rel=61.795
U_max=-1744. 245
U_MIn=-30%5, 041
tCl=54.8

top=47.9
Uod_1=z242
Uod_2=242

Ueod_1=-

Ued_2=242

op_l=0

op_2=C0

Figure 32: Result.txt and Calc.txt
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[RESULT]

tol_L1_1=-
top_L1_1=0.04782
tol_L1_2=0,058472
tTop_L1_2=0.04745
Test_1=3

Test_2=3

trial=CLT_1 MLT_CO
topen_Ll=0.097241403
tclose_Ll=0.405801403
operation=0co
travel=YES

tol_L2_1=-
top_LZ2_1=0.0470
tol_LZ2_2=0.0547%
tTop_Ld_2=0.04751
topen_L2=0.0%7321403
tClose_LZ2=0.405871403
tcl_L3_1=-
top_L3_1=0.04705
tol_L3_2=0.0548
Top_L3_2=0,04754
topen_L3=0.097381403
tclose_L3=0.405881403
TRAVEL_HIST_FPEAKS=Z. 000000000000
TRAVEL_HIST_PEAK_1=-3,095040525064
TRAVEL_HIST_FPEAK_Z2=-1.7442451824652
CT=-2.28265625
C5=-2.20803125
CT_rel=0,6014118124015886
CS_rel=0,617952993214722
U_Max=-1, 744245182652
U_MIM=-=3.09504052 50604
tCl=0.05477
top=0.047E9333335333533
Uod_1=242

Uod_z2=z242

Uod_1=-

Ueod_2=242

op_1l=0

op_2=C0

22

The left column show the results of result.txt in a formatted style. The right column shows the high
precision results, not formatted, in calc.txt.

The pdf reports provide a graphical overview with the results in graphs and tables. The description of
the different result values in calc.txt and result.txt is given in ANNEX B. The results in the word file
have the same precision as the result.txt defines.
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Test Results
Mo-Load Operations
Test performed: Mo-load operations
Date of test: 13th September 2006
Condition of test object before test:  Factory new.
Gas pressure (abs. rel. to 20 “C): -
Test No. CLT_1 NLT_CO 3
Operating sequence 0-0.35-C0O 0-0.35-C0O 0-0.35-CO
C-Operation Voltage of closing device | V - 242
Closing time L1l | ms - 4.7
L2 | ms - 54.8
L3 | ms - 54.8
O-Operation  Voltage of opening device | V 242 242
Opening time Ll | ms | #41.8 | 4715
L2 | ms 479 | 475
L3 | ms 48.0 | 475

Legend:
Remarks:

Figure 33: No Load MS Word report from template

3.4 How to customize reports
One of the most popular features of the Saturn Studio Il analysis suite is the capability to customize.

The pdf reports can be customized as well as the word files. Both work with templates to be modified
by experienced users.
Please note!

Whenever changes are done to the template files make sure a working backup copy is stored
to a secure destination.

The templates for reports and word files are stored in different folders.

3.4.1 NI DIAdem PDF report templates

The pdf report templates are loaded from C:\Saturn2\definitions\STL\...; the DIAdem report tool is
needed to modify the pdf report templates. To learn how to modify the reports in detail refer to the
DIAdem manual or online help.

To simply exchange the AMOtronics logo e.g. by your own logo or your customer’s logo launch
DIAdem, select the REPORT tab and open the report template. Double click the logo to edit the path
for the embedded file. The file request window opens to select the new file from any folder.

www.amotronics.de Latest changes: 16 March 2015 1:05 PM
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@ DIAdem - [REPORT: NLT.TDR

File Edit View Insert Settings ‘Window  Help = [&]x]
FR DR IR SRR 0 P L X R I Tt HIwE |0 B
noc iy [ FIBlAE] &- & 4 2 -
) “SHEE ANACS 1
|
M et NO LOAD TEST ! e AMO:
Author |
WIER L bate : EEEE e |
X J_ OPEN CLOSE PEN o
i s
ANALY SIS ﬂ 7a0
E Graphic |m|
500
@ Filename: | ciisaturnzidefinitions} stlilogo. jpg |Q
240
Background color: v
0
% [ Embed graphic in layout when saving
% -250m} s0m  soOm
- I
5 1
740
500
240
i [ (o] 4 ] [ Cancel ] [ Help ]
250 m ] . I I | 1 i
0 250 ms 500 ms a0 ms 1%
OVERVIEW I
\Result fn'r

Figure 34: DIAdem No Load report template

3.4.2 MS Word report templates

The word report templates are predefined and as standard loaded from C:\STL\Temp-
Tab\EN_AMO\...). MS Word is needed to modify the word templates as it is also needed to use the
automatic fill-in function. All grey shown table cells in the example will be filled automatically, if
values are available. The rest of the document can be modified at will.

RECOMMENDATION!!!

It is recommended to keep the original templates in the original folder and use the custom
folder for customizing the report templates.

Customizing the templates path settings is very simple. To do changes to the path configuration edit
the definition file by selecting OPTIONS from the VIEW menu and point to the STL-Doc Templates
button. The WINDOWS notepad application opens to edit the definition file for the templates paths.

RAMC

j CPTIONS

Figure 35: View Menu - Options
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Figure 36 shows the default path settings for the MS Word templates. The defaults are pre-defined
and can be customized to any valid folder by simply exchanging the path definition.

ftronics

The path and document names may be changed do NOT change the keywords in this file.

[RESULT_DOC]

LAT=C :5STLYWTemp-TahsEM_aMo™LAT . doc
CLT=C :3%STLYTemp-Tab s EM_amosCLT. doc
TOT=C :3STLANTemp-Tab\EN_amMo™TOT . doc
MLT=C i 5 STLYWTemp-TakhsEM_aMOM LT . doc
SYT=C:%STLYTemp-Tak s EM_amos sy T. doc

Figure 36: STL_doc.ini - Standard

MS Word templates differ from values to be filled-in automatically and from the basic setup like
headlines and further parameters. Exemplary the NLT standard template is shown in Figure 37.

Test-Results«

No-Load-Operationsf

Test-performed:o
Date- of-test:o

Mo-oad-operationsa
21/04/2010-18:48 -

Condition-of-test- object-before-test:o  Factory-new.=

Gas-pressure- (abs.rel.-to-20-°C):m -

Test-No. » coooor T L ooooo cooo o

Operating-sequence-= o 0-0.3s-COZ 0-0.3s-COz 0-0.3s-COz
— DDDDDﬂ DDDDD;J DDDDDﬂ Ifilfilfilfilfi;‘:I DDDDD: DDDDD:

C-Operation- + Voltage-of-closing-devicel

:Clﬂsing'tim&: Ll: ms: QOOOC, COOC0O CROODC. CoooD. DDDDD: DDDDD:
: LZ: ms: DI:FDI:FI:F;‘1 DDDDDﬂ DDDDD;J DDDDDH DDDDD: DDDDD:
: L}: ms: DI:FDI:FI:F;‘1 DDDDDﬂ DDDDD;J DDDDDH DDDDD: DDDDD:
D—Dperatign —» ‘ffglta_ge-gf-gpemng-de"‘_i_cez \fr: DI:FDI:FI:F;‘1 DDDDDﬂ DDDDDﬂ DDDDDH DDDDD: DDDDD:

:Dper]ing'time: Ll: ms: DDDDDﬂ IZFDIZFDIZFn DDDDDﬂ DI:FI:FDI:Fﬂ DDDDD: DDDDD:
8] L2: ms: BOOOD, SEOCO. CRODC. Cooon. DDDDD: DDDDD:
: LB: ms: DI:FDI:FI:F;‘1 DDDDDﬂ DDDDD;J DDDDDH DDDDD: DDDDD:

7
Legend:o -d

Remarks: o

Figure 37: MS Word No Load report template
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4 STL - Capacitive Load Test (CLT)

Circuit-breakers have to fulfill diverse requirements concerning interruption capabilities and
dielectric strength. Typically a high switching duty and a distinctive dielectric strength are in the main
focus of design, construction, and testing of circuit-breakers. This meets with the needs of short-
circuit currents and overvoltage stress respectively. Additionally switching of capacitive loads i.e.
capacitor banks, cable loads or overhead lines, represents a specific operating condition that requires
extensive performance.

To determine the performance of a circuit breaker when a capacitive load is connected, one
necessary test of a circuit breaker during the complete acceptance test procedure is the Capacitive
Load Test also known as Cable-Charging Current Switching Test.

In generally two tests are possible: Open Test (O) and Close-Open-Test (CO)

The Saturn Studio Il STL Analysis Suite provides fully automatic analysis routines which fulfill the
requirements of the corresponding international standards. How to perform a typical CLT analysis is
described in the following chapter.

4.1 Channel configuration

To perform a 3-phase Capacitive Load Test “CLT” with
fully automatic analysis a set of 11 signals is

AVAILABLE CHANNELS

EoX

measured. The current is measured on all 3 phases by ||| SHAMMEL R CIES
use of a shunt. The phase and load voltage is ¢ SIMICL L1
. L SIMIC2 Lz
measured; the ON-OFF signal which is the control . e -
signal for the circuit breaker and the travel signal is h
. . . . & S1MI1C4 Druck DRS
measured. The travel signal is a signal corresponding
. N & SIMI1CS OM_OFF
to the mechanical movement of the circuit breaker
hani & S1MICE Travel
mechanics. & SIMLC? Current_ON_0OFF
In the example some pressure channels (Druck) are & SIMICE SPS DRS
measured for documentation purpose only but will & S1MZC1 L1
not be used for analysis. e SIMZC2 Lz
Automatic recognition of all channels for the CLT & 51M2C3 uL3
analysis is supported with the names constraints in ||| ® M4 Druck DRS 1
Table 1 & S2MzC1 U_Load_L1
e SZMzC2 U_Load_Lz2
& S2M2C3 U_Load_L3
hd
[ o INACTIVE SORT BY
(] e ACTIVE FLUMCTION \_+
[0 @ SYMTHETIC | ADD SYMTHETIC |
[ &= FLE [_eooFie |

Www.amotronics.de

Figure 38: Available Channels — CLT
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Standard Alternatively accepted names
names
L1 IWL1
L2 IWL2
L3 IWL3
uLl uUs1
uL2 us2
uL3 us3
U Load L1 U Loadll ULastR uwlLl
U Load L2 U Loadl2 UlLastS uwlL2
U Load L3 U Loadl3 UlastT UwL3
ON_OFF On_Off on_off EIN_AUS Ein_Aus ein_aus
TRAVEL Travel travel WEGGEBER Weggeber

Table 1: CLT - Names constraints

4.1.1 Current channel configuration for IL1, IL2 & IL3

To automatically recognize the channels for the CLT the 3 current channels are named according to
Table 1 for the 3 phases. The following values are recommendations only for typical 50Hz tests to
allow precise results, yet limiting the needed storage to a minimum.

Sample rate:  100kS/s

Sample length: 80kS

Physical factor: according to probes / dividers / shunts ()
Physical unit: A

4.1.2 Phase voltage channel configuration for UL1, UL2 & UL3

To automatically recognize the channels for the CLT the 3 phase voltage channels are named
according to Table 1. The following values are recommendations only to allow precise results, yet
limiting the needed storage to a minimum.

Sample rate:  100kS/s

Sample length: 80kS

Physical factor: according to probes / dividers / shunts ()

Physical unit: V

4.1.3 Load voltage channel configuration for U_Load_L1, U_Load L2 &
U_Load_L3

To automatically recognize the channels for the CLT the 3 phase voltage channels are named
according to Table 1. The following values are recommendations only to allow precise results, yet
limiting the needed storage to a minimum.

Sample rate:  5MS/s

Sample length: 4MS

Physical factor: according to probes / dividers / shunts ()
Physical unit: V

www.amotronics.de Latest changes: 16 March 2015 1:05 PM
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4.1.4 ON-OFF channel configuration
The ON-OFF signal is the control signal for the circuit breaker. The following values are
recommendations only to allow precise results, yet limiting the needed storage to a minimum.

Sample rate:  100kS/s

Sample length: 80kS
28

4.1.5 Travel channel configuration

The travel signal is corresponding to the mechanical movement (way) of the circuit breaker internal
mechanics. The following values are recommendations only to allow precise results, yet limiting the
needed storage to a minimum.

Sample rate:  100kS/s

Sample length: 80kS

4.1.6 Trigger configuration

Any trigger may be used to make sure the complete Capacitive Load Test sequence is acquired with a
single shot. It might be applicable to define a pre-trigger and use the ON-OFF signal for trigger.

4.2 Display of Capacitive Load Test

The acquired data within the Capacitive Load Test can be displayed in single or multiple views. An
example how to display is shown in Figure 39 to Figure 42. Any or no display is ok; the fully automatic
analysis does not require any display.

SCREEMCOPY | MO GRID 5 l

LEGEMD§ RAMGE MOVE e

SIM2C1L
|3 01,0005, £00,000rms
o -6 3k, 6, 34k

i

SZM2C1]_Laad L1
|3 01,000z, 200,000rms
o -125.000ky..125.00

125,00y

SiM2Czile
0,0005, 200.000ms
T LA e LR

SzMzCzil_Load L2

0,000z, ,200,000ms
-128,000ky ., 125,00

45, 3k

SIM2CEUE
0,000s,.200.000rms
-4k 2k, 46241k

S2M2C3I_Load L3
' g 0,000,300 000rns
400rm -125.000kY,. 125,00
Time [s]

SN sTATUS: Ok
Figure 39: CLT View display — voltage
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EEX

¥4

AVAVAVAVAVAVAVA

ﬂN\/\f VYW f VWWWY

A A AR

] i i i i
S0m 100m 150m ZUUm 250m SUDm 350m 400m 450m S00rm
Jime [5]

i

4

SIMICLILL
B 0.000s,,200,000ms
o 2Bzl A2k A

SIMZCLIULL
[=] 00005 800.000ms
D 46341k, 46,241k

S2M2C1_Lnad L1
0,000s.,300,000ms
s -125.000kY., 125,00

S1MIC2IL2
0,000, ,800,000rms
-2.428k A2 438k A

SAM2ZC2i2
0.000s.,200,000ms
-6 341k Y. 46 341k

[Eorecail Load 2
[ 7 -00ts. 500 000ms
W 135,000k, 125,00

SIMICETLE

|; 10,0005, 200.000ms
) -2.454k a2 454k A
SIM2CHULE

0.,000s,,200,000rms
| -46.341kY, 46 34k

WWWA—

S2M2C3IU_Load L5

|; 0.000s. 300.000ms
| -125.000k ... 125,00

[ ! [ i [
550m 600m 650m F00m 750m

= I sTaTUS: Ok

Figure 40: CLT View display — current and voltage per phase

FULL § LEGEMD Y R&MGE § ZEROC

SCREEMNCOPY § NO GRID & l

MOVE % |REFRESHY REPCORT

100,08

0,08

=100, 08

=200, 08

| | | 1 |
153.915m 150m 200m Z20m
Time [5]

SIMIC1ILL
|3 0,000z, 200,000ms
) -Z.452ZkA, 2452k A

0,0005,.500,000mms

-2 dagka, .2 458k A

SIMICTILE
|3 0,000z, &00,000ms
I U )| -2 .45dln, 2 a5k n,

100,08

"

-100,08

S1MICE: Trawel
D 0,000z, £00,000rms
£ )| -E.000%..5.000Y

-200, 08

ARSI

I I
Z40m  254.564m

[ |

= | STATLS: Ok

Figure 41: CLT View display — zoom to current and travel
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8=

LEGEND § RANGE SCREENCOPY §f NO GRIDV' MOVE . §REFRESHY REFORTWE CUR.TAEY RESET ZO0M | Z00M

SIMICLILL
E 0.000s..200.000rms
o -zd5zkAL 2 452k A

SIMIC2:IL2

0.,000s,,200,000rms
-2.488ka, 2 488k a

f\/\/\/\/\/\j SIMIC3 LS

0,000, 800 000ms
O -2A5dkA, 2 A5k,

SAMICE Travel
0.000z..500.000mz
0 -E.o0oy, 50004

S1MICE N _OFF
D 0,000s,.800.000ms
o -5.000%..5.000%

S1IMICY:
0.,000s,,200,000rms
=5.000Y, 50004

E 0,0005,,800.000rms
) -25.000Ba¢., 25,0008

S1MECHDruck DRS 1
0.000s..500.000rms
-25 000Bar .25 0008

S1MI1CESPS DRS
0.000s,,200.000ms

I 523.Iﬂlm -25.000%..25.000%

i 1
#0,7503m 100rm

l—&

||: I sTATUS: Ok

Figure 42: CLT View display — currents, travel and pressure signals

4.3 Automatic Analysis of Capacitive Load Tests

After the acquisition of Capacitive Load Test signals is finished the project is stored and analysis can
be started. Therefore point to the ANALYSIS button to open the analysis MAIN MENU. Select
Capacitive Load Test from the menu or use the test sensitive CLT button (below button 11) and
further select the analysis to run.

MAIN MENU X CAPACITIVE LOAD AN&... [X]

Capacitive Load Test ﬂ { Full analyze & reporkt ﬂ
Mo Load Test
Making Breaking Test Cperakion Detection
Short-Time Current Test CLT on IL1)2)3
Internal Arc Test CLT on L1213
SIMNGLE CLT on IL¥
STL Test SIMNGLE CLT on LL?

Travel Analyze

CLT TAB

MaIM MENMU ﬂ MaIM MENMU ﬂ
9

For fully automatic analysis the first entry Full analyze & report is selected. If named corresponding
to the above given conventions the channels automatically will be recognized for calculation.
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To get highest precision results the mechanical parameters from a No Load Test need to be available.
Therefore upfront a Capacitive Load Test series typically some No Load Tests are performed. For
optimum analysis results the user can pick one of the available No Load Tests within the current
series. No Load test results from other series alternatively can be selected. To specify the NLT the
SELECT NO LOAD TEST window automatically opens to pick any available No Load Test from the list.
Confirm selection with OK. For the fully automatic CLT analysis everything is complete and the
analysis is started in the DIAdem report tool.

SELECT NO LOAD TEST 3

CAMPAIGN PATH
% 14 Saturnz Demo DatalSTL_DEMOYCLTYCLT 1 MLT _CO El

% C:\Saturn2 Dema DatalSTL_DEMOVCLTYCLT 1 NLT_COVS

o« |

Figure 43: No Load Selection

4.4 Manual Analysis of Capacitive Load Tests

Each step of analysis for the CLT can be done separately by
pointing to the individual entry of the CLT main menu (Figure
44). The analysis will run in DIAdem and generate the according | i Full analyze & repart L a
report, which again will be stored in the project management.
It can be selected from Operation Detection only (Figure 45), LT on L1z

CLT on a'II 3 currer?t phase (Figure 46, Figure 47) or voltage CLT on UL1[2/3

phases (Figure 48, Figure 49). SINGLE CLT on 17

CAPACITIVE LOAD AMA. ..

Operation Dekection

Single phase analysis is supported as well. To select pick one off SIMGLE LT on LIL?
SINGLE CLT IL? or SINGLE CLT UL? to either perform a single | Travel Ainalyze
phase current or voltage analysis.

LT TAE

MaIM MEMNL ﬂ

Figure 44: CLT main menu
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For the current CLT analysis a selection window SELECT ILx comes up to request the current channel

to be analyzed.

3

&

SELECT ILx
CHAMMEL MAME
2] s51M1Ct IL1
3 simice 1Lz
3] SIMICT IL3
3 S1M1Ce Druck DRS
2] 51M1CE OM_OFF
3] SIM1ceE Travel
2] 51M1C7 Current_OmM_CFF
3 SiMicE SPSDRS
34 51MzCt ULt
3] simMzce Lz
3 51M2CE L3
3] 51M2Ce Druck DRS 1
4] 52MzC1 U Load_L1
A CaRAT A 17

Al

| CREATE MEMY RESULT CHAMMEL

For the voltage CLT analysis a selection window SELECT USx_ULx comes up to request the voltage
channel to be analyzed and next step a selection window SELECT U_LoadlLx_UWsXx is displayed. After

selection is finished the analysis starts and all parameters will be filled into the reports.

SELECT USx_ULx

3

&

Al

CHAMMEL MAME

3] 51M1C1 IL1

3 simice Lz

3 51M1CE L3

3] SiM1ce Druck DRS

3] S1IMICS OM_OFF

3 SIMICE Travel

3] 51M1c7 Current_OmM_CFF
3] SIM1cE SPS DRS

2] 51MzC1 T

3 5iMzce Lz

3 51M2CE LL3

E N EE Druck DRS 1

34 52MzC1 U_Load L1

Er W Y 1l med 19

| CREATE MEW RESULT CHAMMEL

SELECT U_Loadlx UWx

3

F

CHAMMEL MAME
B! IL1

Hsimicz Lz

H)siMica IL3

M) Simice Druck DRS

] SIMICS ON_OFF
HSIMIce Travel

H] 5imicT Current_OM_OFF
M) 5iM1cs 5P DRS

3] 51M2C1 L1

M siMzcz ULz

) 51mzCa LL3

3] 51Mzce Druck DRS 1

3] 52mzCi U_Load L1

AF Y coraara L mmd 17

|

| CREATE MEW RESULT CHAMMEL

Travel analyze allows separate analysis of travel signal and generates the according report. Selecting
CLT TAB finally generated a MS Word report from the predefined template.

The analysis runs automatically with the above defined names constraints and calculates the
parameters for all 3 phases on current and voltage. For each phase an overview report and a detailed
report is generated containing the results in graphic und tabular form. The example shows a typical
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close-open (CO) sequence with a “Cable Charging Current Switching Test”. The figures Figure 45 to

Figure 50 exemplary show the phase 1 results.

Author: JM
Date: 01.012007 Travel: CO ILx

Project. ite CLT - OPERATION ANALYZE
:Co

]

15V

a7sv T

2V

Travel [V]

225vF , |

25V f !

275V ===, T E—

]

v
[T
< <

ON_OFF
[¥5]
<

|

V1
=
<

IL1_FFT
2
<<

o 100 m 200 m 300m 400 m

500 m

600 m

Travel ON_OFF

IL1_FFT

699.99 m 800 m
time [s]

Figure 45: CLT - Operation Detection
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Figure 46: CLT - Current L1 overview
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Figure 48: CLT - Voltage L1 overview

www.amotronics.de Latest changes: 16 March 2015 1:05 PM



http://www.amotronics.de/

Saturn Studio Il - STL Analysis Suite

Version 1

.04

Project: i

itle

Author: JM
Date : 01.01.2007

CAPACITIVE LOAD TEST

VOLTAGE L1

]

frequ_x

acrestRMS_x | 3crestMS

SINUS Max_x | SINUS.Max_y

T
hl T
I

SINUS [V]

D.C.component = -0.19963%
Start Value = -5.256 V

End Value =-8.209 V

Figure 49: CLT - Voltage L1 details
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It_L1_start 183 tprearc_L1_1 0.480 CT -2283
It_L2_start 184 tprearc_L2_1 0.260 cs -2260
It_L3_start 183 tprearc_L3_1 0.220 t.CT 184
It_L1_end 369 tarc_L1_1 112 t CS 368
li_L2_end 364 tarc_L2 1 4.36 f_make 543
It_L3_end 367 tarc_L3_1 1.30 t_break 490

Figure 50: CLT - Travel CO
For test report and documentation purpose the calculated results automatically will be filled into a
customizable MS Word template document (Figure 51). After generation the report is automatically
stored to the project and manually can be edited, if wanted. All results will be stored in internal

variables and in calc.txt and result.txt (compare 3.3 “How to analyze a test”).
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Test Results
Cable-Charging Current Switching Tests

Testperformed: Cable-charging current switching tests, test duty CC2
Date of test: 21/04/2010 18:10

Condition of testobject before test:  As aftertest No. 99999/ [if.

Testarrangement: Directtest circuit, e

Gas pressure (ahs. rel. to 20°C): -

Test Mo. |CLT_1 NLT_CO 17
Cperating sequence [
Appliedvoltage (rms) 37.2
Making current (peak) L1 A [}
L2 | A 209
L3 | A [it{3]

Closing angle (rel. to peak appl. voltage) “gl =15 =15 =15 =15 =15 =15
Test vaoltage (ms) L1 | kV 216
L2 | KV | 21.8
L3 | KV 21.6
Averagevalue (phasetophase) | KV 376
Breaking current L1 A 494
Lz | A 505
L3 | A a0.2
Averagevalue | A 0.0

Recoveryvoltage —
Across circuit-breaker(peak) L1 | KV ho.d

L2 | KV | T29
L3 | KV h6.5
Supply side (rms) L1 | kV 21.6
L2 | kW | 218
L3 | KV 21.6

Averagevalue (phasetophase) | KV 375
C-Operation  Voltage of closing device | WV 242
Closingtime ms 5.0

Fre-arcing time L1 | ms | 0.480

LZ | ms | D.260

L3 | ms | D.220

O-Operation  Voltage of opening device | W 242

Cpeningtime ms 476

Arcingtime L1 | ms 112

LZ | ms 4.36

L2 | ms 1.39
Emission of flame/gas/oil, cccurrence of WSDD nao no no no no no
Mumberof valid test 1 2 3 4 5 G
Testresult (F /M) P P P P P P

Legend: FP:Fassedinterms ofthe appliedstandard M: Mot passedin terms of the applied standard
Remarks: 99999/ IEHEE: Tests with reduced valuas.
Condition of test object aftertest: Test objectnot inspected.

Figure 51: CLT - MS Word result table
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5 STL - Synthetic Test / Making Breaking Test (MBT)

A circuit breaker has two basic positions — open and closed. In the closed position the circuit breaker
makes hole current. In the open position the circuit breaker breaks the hole current. In open position
the voltage is on its maximum

The synthetic test is performed to determine the behavior of a circuit breaker when a high voltage
condition follows a high current condition. Because it is not possible to have a generator which is
capable of delivering both a high voltage and a high current simultaneously, the high voltage is
generated in a separate circuit and the current of this circuit is injected into the breaker when the
current delivering circuit is disconnected from the breaker

This STL-analysis package provides fully automatic analysis routines which fulfill the requirements of
the corresponding European standard EN60427.

5.1 Channel configuration

To perform a 3-phase Synthetic Load Test or Making

Breaking Test “MBT” with fully automatic analysis a LA CRL I IELS

EE&x

set of 8 signals is measured. The current is CHAMMEL MAME | i
measured on all 3 phases by use of a shunt. The & SIMLCH Il 1
phase voltage is measured; the ON-OFF signal which * SIMLCE TWL2
is the control signal for the circuit breaker and the & SIMLC3 WL
travel signal is measured. The travel signal is a signal & S1MLiCH Druck DRS
corresponding to the mechanical movement of the ® SIMICS i _CFF
circuit breaker mechanics. * SIMICE Trawel
In the example some pressure channels (Druck) and & SIMLCT Current_ON_OFF
safety signals are measured for documentation & SIM2C] LiwL1
purpose only but will not be used for analysis. * S1M2c2 LWLz
Automatic recognition of all channels for the MBT [/ ® 1M L3
analysis is supported with the names constraints in ¢ SIMzCE Freigahe
Table 2 ® SZMICL IL1
® S2M2C1 L1
® SZMzCZ ULz
® S2M2C3 L3
* SIMLCL Lz
* S4MLCL IL3
Ad
[] o IMACTIVE SORT BY
(] e ACTIVE FUMCTION o 1
(] @ SYNTHETIC | B00 SYMTHETIC 1
[0 gFLE | eooFiE | -
Figure 52: Available Channels — CLT
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Standard Alternatively accepted names
names
IL1
IL2
IL3
uLl uUs1
uL2 us2
uL3 us3
ON_OFF On_Off on_off EIN_AUS Ein_Aus ein_aus
TRAVEL Travel travel WEGGEBER Weggeber

Table 2: MBT - Names constraints

5.1.1 Current channel configuration for IL1, IL2 & IL3

To automatically recognize the channels for the CLT the 3 current channels are named according to
Table 2for the 3 phases. The following values are recommendations only for typical 50Hz tests to
allow precise results, yet limiting the needed storage to a minimum.

Sample rate:  1MS/s

Sample length: 990kS

Physical factor: according to probes / dividers / shunts ()

Physical unit: A

5.1.2 Phase voltage channel configuration for UL1, UL2 & UL3

To automatically recognize the channels for the CLT the 3 phase voltage channels are named
according to Table 2. The following values are recommendations only to allow precise results, yet
limiting the needed storage to a minimum.

Sample rate:  10MS/s

Sample length: 9.9MS

Physical factor: according to probes / dividers / shunts ()

Physical unit: V

5.1.3 ON-OFF channel configuration

The ON-OFF signal is the control signal for the circuit breaker. The following values are
recommendations only to allow precise results, yet limiting the needed storage to a minimum.

Sample rate:  100kS/s
Sample length: 99kS

5.1.4 Travel channel configuration

The travel signal is corresponding to the mechanical movement (way) of the circuit breaker internal
mechanics. The following values are recommendations only to allow precise results, yet limiting the
needed storage to a minimum.

Sample rate:  100kS/s

Sample length: 99kS
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5.1.5 Trigger configuration

Any trigger may be used to make sure the complete test sequence is acquired with a single shot. It
might be applicable to define a pre-trigger and use the ON-OFF signal for trigger.

5.2 Display of Making Breaking Test

The acquired data within the Making Breaking Test can be displayed in single or multiple views. An
example how to display is shown in Figure 53 to Figure 55. Any or no display is ok; the fully automatic
analysis does not require any display.

E9[(=1[ES)

FULL JLEGEND Y RAMNGE SCREENCOPY NOGRIDT‘ MOVE “ |REFRESHY REPORT § CUR.TABY RESET Z00M | Z0O0OM

S2MICTILL
[E ©.000s.330,000ms
0 -133.667kA.132EE

S2M2C1ULL
- || 0,000,990 000ms
-50,000kY, 50,000k

SIMICLILZ
0,005,990 .000ms
) -132.845kA. 32 84

SemM2CziUL2
0.0005.,990.000ms
. -50.000KY, 50,000k

S4MICLILS
E 0,000,990 000ms
o -132.954kA. 132 95

S52M2C3 LS
0,0005,,990 000ms
-50,000kY, 50,000k

S1MICE Travel

E 0,000,990 000ms
0 -R000% 5,000

S1MICS:ON_OFF
- I 0,000,990 000ms
-5.,000% 5,000

S1MICT:

0,0005,,990 000ms
-5.,000% ,5,000%

|
0 v I 1
35,0035m 450m 493.865m
TW []

= | sTaTUS: Ok

Figure 53: MBT View display — overview
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Figure 55: MBT View display — phase 1 current and voltage
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5.3 Automatic Analysis of Making Breaking Tests

After the acquisition of Making Breaking Test signals is finished the project is stored and analysis can
be started. Therefore point to the ANALYSIS button to open the analysis MAIN MENU. Select
Making/Breaking Test from the menu or use the test sensitive MBT button (below button 11) and
further select the analysis to run.

AN HEND &

Capacitive Load Test ﬂ Full analyze ﬂ
Mo Load Test Full analvze {no krawvel)
MakingBreaking Test i Full analyze only travel!
Short-Time Current Test Full analvze + prospective
Internal Arc Test Full analvze + prosp, {no travel)
Full analvze + prosp, {only travel)
STL Tesk Single Phase analvze & report
MET TAE
: MAIN MENU H MAIN MEMNU H
BN

For fully automatic analysis the first entry Full analyze & report is selected. If named corresponding
to the above given conventions the channels automatically will be recognized for calculation.

To get highest precision results the mechanical parameters from a No Load Test need to be available.
Therefore upfront a Making Breaking Test series typically some No Load Tests are performed. For
optimum analysis results the user can pick one of the available No Load Tests within the current
series. No Load test results from other series alternatively can be selected. To specify the NLT the
SELECT NO LOAD TEST window automatically opens to pick any available No Load Test from the list.
Confirm selection with OK. For the fully automatic MBT analysis everything is complete and the
analysis is started in the DIAdem report tool.
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MET_1_MLT_MBT - 2 - NLT MLT_RATED

o | G

Figure 56: No Load Selection

5.4 Manual Analysis of Making Breaking Tests

Special types of analysis for the MBT are available by pointing to
the individual entry of the MBT main menu (Figure 57). Needed
details will be requested automatically and the analysis then will
run in DIAdem and generate the according report, which again
will be stored in the project management. For analysis it can be
selected from full MBT without travel or travel only.

Optionally prospective tests can be included in the MBT analysis
for more precise results. Prospective tests are standard
synthetic tests with reduced load to evaluate parameters not
available on full load making breaking tests. The missing
parameters automatically will be picked from the prospective
test and a message informs the user about the automatic
selection. Full analyze with prospective test again are available

with or without travel analysis and travel only analysis.

Finally single phase measurements are supported as well. To

MAKING/BEEAKING TEST E'

Full analyze ﬂ

Full analvze {no travel)

i Full analvze only trawvell

Full analvze + prospective

Full analvze + prosp. {no travel)

Full analvze + prosp. {only travel)

Single Phase analyze & report

MET TaE

MAIM MEMNL H

Figure 57: MBT main menu

select pick Single Phase analyze & report to perform a single phase analysis.

All making breaking tests require a No Load test and will request to specify a test in the SELECT NO

LOAD TEST window.
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X
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MET_1_MLT_MBT - 2 - NLT MLT_RATED

o | G

Figure 58: MBT — Select No Load Test

If analysis with prospective test is picked from the main menu the SELECT PROSPECTIVE window
automatically comes up to select the synthetic test with reduced load.

SELECT PROSPECTIVE

CAMPAIGN PATH
% C:\Saturn2 Dema DatalSTL_DEMOVMETIMET _1_NLT_MET

MET_1_MLT_MET - 11 - S¥T -

% C:\Saturn2 Dema DatalSTL_DEMOVMETIMET _1_NLT_MET}10

o« |

Figure 59: MBT - Select Prospective Test

Www.amotronics.de

Latest changes: 16 March 2015 1:05 PM


http://www.amotronics.de/

Saturn Studio Il - STL Analysis Suite
Version 1.04

€9

For the single channel MBT analysis a selection window SELECT IL? comes up to request the current
channel, next step a selection window SELECT UL? comes up to request the voltage channel to be
analyzed. After selection is finished the analysis starts and all parameters will be filled into the

ftronics

reports.
SELECT IL? X SELECT UL? X
CHAMMEL MAME i CHAMMEL MAME &
2] 51M1Ct WLl ] 511t W1
3 simice T2 M) smicz T2
3 SIMICT TW/L3 ] 5IMICa WL
3 S51M1Ce Druck DRS M SimMice Druck DRS
3] 5IMICE OM_OFF ] 51M1cs OM_OFF
3] SIM1ce Travel ] S5M1ce Travel
3] 51M1C7 Current_OM_OFF M 51m1c7 Current_OM_OFF
3] 51MzCl LWL L 3] 51Mz2Ci LWL
3 s1Mzce LiiL2 ] 5imzcz L2
36 S1M2CE LIW/L3 3] 51M2C3 L3
3 S1MzCE Freigabe ] 51Mzca Freigabe
3] 52mM1Ci IL1 3] 52mici I
- B O 1 . ECCEI 1
| CREATE NEW RESLILT CHANNEL | | CREATE NEW RESLILT CHANNEL |

Selecting MBT TAB finally generates a MS Word report from the predefined template.

The analysis runs automatically with the above defined names constraints and calculates the
parameters for all 3 phases on current and voltage. For each phase an overview report and a detailed
report is generated containing the results in graphic und tabular form. The example shows a typical
open (0O) test. The figures Figure 60 to Figure 67 exemplary show the phase 1 results.
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Figure 60: MBT - Operation Detection
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Figure 62: MBT - Current L1 details
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Figure 63: MBT - Voltage L1 overview
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Figure 64: MBT - Voltage L1 details

Project: title
Author- JM MAKING BREAKING TEST m
Date: 01.01.2007 TRV Ana|yze; UL3
30 kv !
20kV —
10kV [~
[ uL3
0 - — UL3_APX
1
II
10KV |
20k 5 } ; } ; } ; } ; ]
136 ms 136.5 ms 137 ms 137.5 ms 138 ms
30KV T RESULT Name | RESULT value
20 kv T —UL3 TNER] s
- t_L3 1 5.96051
10 kV il Uc_L3_rise_1 -313.658
E ARRARARARRAR AR H_L3 1 .
0 — ”."w”‘M‘I\"u!"'I.I.'ill“l.li"lwl wi 31 B
E |w:"|,l|.‘~.“- ) =
v UL T —
-20 kV t t + ; te_L3 1 68.2
0 200 ms 400 ms 600 ms 800 ms 1s

Figure 65: MBT - TRV detect
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e MAKING BREAKING TEST ]
Date: 01.01.2007 TRV Analyze: UL3

30 kV

0= Ous [136.201 ms]
12=485us [136.249 ms]
13=58.030 us [136.26 ms]

tc =63 189 us [136 260 ms]
20KV Uc =-18.486 kv

Uche =-313.658 Vius
td

td=6.06us BRI

10kV

uL3
—— UL3_APX

-|~‘ — —uL3_T1
L T uL3 T2

-10kV =

20 kV°F

KV | | | | | | | ! |

I I I T
136.174 ms 136.2 ms 136.225 ms 136.25 ms 136.275 ms

—UL3

20 kV | | I | | | } } }
0 200 ms 400 ms 600 ms 800 ms 158

Figure 66: MBT - TRV analysis results

Author: JM

Date: 01.01.2007 TRAVEL -0

200 mV
-400 mV v
-600 mV 1
-800 MV T
-1V 1
12V =
6V
4V
2y
od i
v , , , , ,
o] 200 m 400 m 600 m 800 m 1
f Time [s]

e MAKING BREAKING TEST ]

Travel [V]

|

ON_OFF

Travel ON_OFF

RESULT.Name | RESULT.Value RESULT2 Name | RESULT2 Value RESULT3 Name | RESULT3 Value

It L1 start 535 tprearc_L1_1 - CT -661
It L2 start 53.9 tprearc_L2 1 - CS -659
It |3 start 509 tprearc_13_1 - t CT 133
It L1_end 141 tare_L1_1 793 t CS 133
It 12 end 141 tarc_L2_1 789 tmake 1 -

It L3 end 136 tarc_L3_1 3.07 tbreak 1 538

Figure 67: MBT - Travel O

For test report and documentation purpose the calculated results automatically will be filled into a
customizable MS Word template document (Figure 68). After generation the report is automatically
stored to the project and manually can be edited, if wanted. All results will be stored in internal
variables and in calc.txt and result.txt (compare 3.3 “How to analyze a test”).
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The functions are available only when Microsoft Word is installed on your system!!!

Date 2010-05-06 Time 22:03:17

Making and breaking Test

Test No. MBT_1_NLT_MET

10

ftronics

1aking BIrEn =elEn ATCINg
Cument 'jf.aﬂ] e} o %\f
{paak) A [ms [ms]
- - a3
L - 7.88
L3 - 3.07
ETEEE e
Uuration Current [ms] BG.B
TRV HC TEV] T8.5
2L 58.9
B.06
110
L%
b3.0
FETI Breaking =o=n — r—— T
Cument [kA] | Cument _f\.-;\ﬁs =l | ¥olzgs [kV] oon o me
:ﬁ?ﬂ [ms [ms]
L
ETEEE e

Figure 68: MBT - MS Word result table
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5.5 Separate TRV Analysis

The TRV analysis (Transient Recovery Voltage) based on STL recommendations is part of the MBT
analysis (chapter 5: STL — Synthetic Test / Making Breaking Test (MBT)). Additionally it is available as
a separate package.

ftronics

Automatic recognition of all channels for the TRV analysis is supported with the names constraints in
Table 3.

Standard Alternatively accepted names
names

uL1 us1 Ul

uL2 us2 u2

uL3 us3 U3

Table 3: Separate TRV - Names constraints

5.5.1 Manual analysis

TRV Analysis can be run manually on single or multiple phases; results will be stored in the project
report folder. The calculated results will be stored in ASCIl readable files, a graphic report is
generated as pdf report (compare Figure 65: MBT - TRV detect and Figure 66: MBT - TRV analysis
results).

aTL
'I BASIC

Figure 69: Manual TRV controls

To run the TRV analysis manually a set of functional buttons is available in the view menu in the STL
BASIC tab. For the following functions an active cursor has to be available in the view. To activate a
cursor point to the little number above the cursor; for further details refer to the detailed manual.

:| STL

:I BASIC

The four left buttons can be used to move the active cursor to a certain position. The first button
analyzes the active signal and moves the active cursor right to the START of TRV position. The second
button moves the active cursor to the END position.

The third button moves the cursor to the next right TRV START position of the same signal, button
four moves it to the next END position

The four right buttons start specific analysis and report sequences. The first button of the right block
(button no. 5) calculates the TRV parameters at the current position of the active cursor and
generates a pdf report and ASCII result file.

Button no. 6 works same way but analyzes all TRV positions in the signal. It does not rely on the
active cursors position.

Button no. 7 generates a MS Word report from a template file (compare 5.5.3: MS Word report)
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The most right button of this menu (button no. 8) performs all steps described in this chapter
automatically step by step. It uses the active cursor position and calculates the TRV parameters for
up to 3 phases (if named according to channel naming conventions for TRV, compare Table 3:
Separate TRV - Names constraints). PDF reports are generated per phase and ASCII readable result
files are stored in the project report folder. Last step a MS Word report is generated from a template
file as button no. 7 does separately (compare 5.5.3: MS Word report)

5.5.2 Analysis Result List

Each step of the manually initiated TRV analysis sends a state to the Result List window which
automatically displays. The name of the function, the analyzed signal name and the result parameter
is given. A full set of result parameters is shown after a TRV analysis is done.

RESULT LIST M=1t3
SIGNAL HAME VALUE FROM [s] 10 [s] i
TEN T 10.344KW
L2 TEW STLERT 141 .061m=
TEW TD g.317us=
TEV ©O 141 .055m=
TEV 2 141 .106m=
TEW 3 141.116m=
TEW TICZTC —-177.240V/ u=s
TEV T -10.58314KV
L3 TENW START 136.205m=
TEW TD G.961u=
TEW O 136.201m=
TEV tZ 136.250m=
TEV 3 13 6.2 60m=
TEW TICZTC -313.658V/ u=
TENV Tz -18.437kKV
L1 S3INUS START 141 .061m
L1 SINUS END 470.843m
x
|COP"|" T CLIPBOF’.RDI ExiZEL IDL':'.DENI SAVE I LioaD I DELETEI UMSEL I CLEF'-R'

5.5.3 MS Word report

The optional MS Word report can be generated from an adjustable template. By use of above
described buttons the generation can be initiated. A 3-phase example report is available in shown in
Figure 70: TRV - MS Word Report.
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2000

-400.0
133.8m 136.0m 138, 0en LD, Dy 142, 0m 144 0m 14&, Den 48, Om 50, 8Bm

Time
&00.0-7
400.0
200.0

0.0t —e————

Amgiltucs

-200.0
-400.0

-500.0
133,8m 136.0m 138,0m 140, 0m 142.0m 144.0m 146, 0wn 148,0m 150,.8m

Tirme

0,0-f————

-200.0 f

Amplitude

-400.0
&00,0

5000
1¥3.8m 136.0mi 138.0m 140.0m 142.0m. 144.0m 14&.0wm 148.0m 150.8m
Time:

testnumeer:[

Operation [ ]

Phase A B C
First reference voltage u: kv H H H
Time 1+ us n n n
TRV peak value 3. kv 10.3 -10.8 -18.5

Time fzor i3 us EEZ E*I ﬂ EEE
Time delay 15 us lsoriz1 | 531881 | [6.96051
Voltage o' kv fiod Fiod REX]

Time {' us BTﬂ EEE BEL

Figure 70: TRV - MS Word Report
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6 STL - No-Load Test (NLT)

High power circuit breakers differ from mechanical specification and individual construction.
Therefore each breaker type has specific characteristics. The No-Load test evaluates these typical
characteristics and defines values; the No-Load test is a pre-test for other tests as e.g. Making-
Breaking / Capacitive Load. No-Load tests use low-voltage electrical sighals to accurately detect the
contacts separation time. A percentage level is automatically detected during No-Load analysis to
define the separation time within the mechanical travel signal. Several No-Load tests can be stored in
a measurement campaign/series and are available for selection as a reference for analysis of
following tests. No-Load tests are calculated on all 3 phases to check the symmetric timing of all
phase breakers. One phase result is picked as a reference.

The No-Load test analysis supports open-close (OC), close-open (CO), open-close-open (OCO) and
close-open-close (COC) test sequences.

6.1 Channel configuration

To perform a 3-phase No-Load test with fully automatic
analysis a set of 5 signals is measured. The current is

AVAILABLE CHANNELS

CHAMMEL
measured on all 3 phases by use of a shunt. The ON-OFF o SIMICI X
signal which is the control signal for the circuit breaker | = =
and the Travel signal is measured. The travel signal is a ® SIMLCS 3
signal corresponding to the mechanical movement of the & SLMLCE OMN_OFF
circuit breaker mechanics. ® S1MICE Trawel
. . & SIMICT? Currenk_OM_CFF
Automatic recognition of all channels for the No-Load = =
analysis is supported with the names constraints given in
Table 4.
hd
O o INACTIVE SORT BY
B e ACTIVE FLINCTION \—(
[] @ SYNTHETIC ADD SYMTHETIC
FILE ADD FILE
[ o) a

Figure 71: Available Channels — NLT
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Standard Alternatively accepted names

names

L1 IWL1

L2 IWL2

L3 IWL3

ON_OFF On_Off on_off EIN_AUS Ein_Aus ein_aus

TRAVEL Travel travel WEGGEBER Weggeber

Table 4: NLT - Names constraints

6.1.1 Current channel configuration for L1, L2 & L3

To automatically recognize the channels for the No-Load test the 3 phase current channels are
named according to Table 4. The following values are recommendations only to allow precise results,
yet limiting the needed storage to a minimum.

Sample rate:  100kS/s

Sample length: 100kS

Physical factor: according to probes / dividers / shunts ()

6.1.2 ON-OFF channel configuration
The ON-OFF signal is the control signal for the circuit breaker. The following values are
recommendations only to allow precise results, yet limiting the needed storage to a minimum.

Sample rate:  100kS/s
Sample length: 100kS

6.1.3 Travel channel configuration

The travel signal is corresponding to the mechanical movement (way) of the circuit breaker internal
mechanics. The following values are recommendations only to allow precise results, yet limiting the
needed storage to a minimum.

Sample rate:  100kS/s

Sample length: 100kS

6.1.4 Trigger configuration

Any trigger may be used to make sure the complete No-Load test sequence is acquired with a single
shot. It might be applicable to define a pre-trigger and use the ON-OFF signal for trigger.

6.2 Display of No-Load test

The acquired data within the No-Load test can be displayed in a view. An example how to display is
shown in Figure 72. Any or no display is ok; the fully automatic analysis does not require any display
or manual cursor definitions. The displayed cursors show the results of the OCO sequence already.

www.amotronics.de Latest changes: 16 March 2015 1:05 PM

54


http://www.amotronics.de/

Saturn Studio Il - STL Analysis Suite Gq
Version 1.04

ftronics

SCREEMCOPY | MO GRID = ' MOYE

SIMICILLL
D 1,403u5.,999.991ms
2 -E0.000Y, 50,000

SIMLICZi2
1,402u5,,999,991ms
-50.000%, 50,0004

|; 1,403u5.,999.991ms
0 -50.000Y, 50,000
SIMICE:ON_OFF

E] 1,403us,,999.991ms
| -5.000%, 55,0004

SAMICE: Travel
D 1,403u3,,999.991ms
o -5.00oy, 50004

1 1
-41,0943m
Time [5

N STATUS: Ok

Figure 72: No-Load test overview

6.3 Analysis of No-Load tests

After the acquisition of No-Load test signals is finished the project is stored and analysis can be
started. Therefore point to the ANALYSIS button to open the analysis MAIN MENU. Select No Load
Test from the menu or by use of the case activated NLT button and further select the analysis to run.

MAIN MENU X NO LOAD ANALYZE X

Capacitive Load Test ﬂ Full autarnatic Oaith Trawvel) ﬂ
Mo Load Test ¢ Full Automatic {no walid Trawvel)
MakingBreaking Test

Short-Time Current Test Manual select

Internal Arc Test

STL Test

¢ MAIM MEMU ﬂ MAIM MENL ﬂ
9
In case a valid Travel signal is not available for analysis Full Automatic (no valid Travel) is selected.
The L1, L2, L3 and ON-OFF signal will be used for calculation then. Due to missing mechanical
feedback from the breaker the result will be less accurate without Travel signal.

Finally it can be manually specified which type of analysis to run. Therefore select Manual select
from the above menu to open the lower NO LOAD ANALYZE menu.
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NO LOAD ANALYZE

Full Qo ﬂ

Full CnZ
Full &

: Full CO
Full C

QCoan LY

i

an LY

o)

an Ly

o

an LY

C onl?

MAIM MEMNL H

Any typical kind of test can be picked from the list to define the type of test. The top 5 selections
starting with “Full” do not require further input if channel naming is valid. Selecting one of the lower
5 entries the ON-OFF signal and the phase is specified manually. Any channel name can be setup in
the project when specified by user. The software automatically requests the missing information to
be given.

SELECT ON OFF X SELECT Lx X
CHARMEL MAME | ﬂ CHANMEL WAME | ﬂ
3] 51m1c L1 3] 51mic L1
# sz Lz sz Lz
) 51McE L3 ] 51McE L3
] 5mics ON_CFF ] 5mics ON_CFF
) 5imce Travel ) 5imca Travel
#] 517 Current_QOr_OFF B 51y Current_QM_OFF

hd hd

| CREATE NEW RESLILT CHANHNEL | | CREATE NEW RESLILT CHANHMEL |

>

The analysis runs automatically with the above defined names constraints and calculates the opening
and closing time for all 3 phases. For each phase a report sheet is generated containing the timing
results. The example shows a typical open-close-open (OCO) sequence. (Compare Figure 73 to Figure
76)
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Project: fitle NO LOAD TEST

Author: JM

Date: 01.01.2007 L1-0COo O:]
BV OPEN CLOSE OPEN

4V
2V
0
2V
nY ] ] i
20V, tel_L1_1 — top_L1_1 tel_L1_2
10V 47 739 ms=—| 54759 m 47 359 ms
0 | -
| |

- W T T
10 S0m 6m TO0m 80m 20m 100m 348m 360m 370m 380 m 380 m 400 m 402 m 401

OM_OFF L1 |

6 \: PR — RESULTName | RESULT.Value
4V top_L1_1 a7
2V tol_L1_2 54.6

top_L1_2 474

vl

ON_OFF

L1 V]

m 480m 480m H0m 510m
Time [s]

v

ON_OFF
=}

2V
30V
20V
1oV

L1 V]

-10'W;
0 200 ms 400 ms 600 ms 800 ms 1s

OVERVIEW Time [s]

Figure 73: No Load Test - L1 OCO

Project: llk NO LOAD TEST
A[]Jt#eocrl i‘JlMe L2 -0OCO w

Date : 01.01.2007
QPEN CLOSE OPEN

oY ] ]
20V tel_L2_1 top_L2_1 ml tel_L2 2
10V — 47.819m = = 5.019 m 1 17.419 m

0 I
] |

460m 480m 480m S500m S510m

50m 80m 70m B80m S0m 100m 348m 380m 370m 380m 380 m 400 m 408 m
Time [s]

ON_OFF L2

6V P
RESULT Name RESULT Walue

4v top_L2_1 478
2v tol L2 2 55.0
0 top_L2_2 474

.2\)’
v
20V
oV

0+—

-0V

|

L2IM  on_oFF

0 200 ms 400 ms 600 ms 800 ms 1s
OVERVIEW Time [s]

Figure 74: No Load Test - L2 OCO
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Project: title
Author: JM
Date

01.01.2007

OPEN

NO LOAD TEST

L3 -0C0o
CLOSE

OPEN

6V

V1

4V

2V

ON_OFF

0

A

30V

20V

L3 [V]

tel_La_1

-

top_L3_1

tel_L3_2

mnmv

— 47.879m
| |

4 999 ms]

A7 439 ms

70m

80m @Om 100m

m 370m 380m 30

CN_OFF

m 400 m 40

460m 480m 400m S50

m 510m
Time [s]

vl

o

RESULT Name

RESULT Value

top L3 1

47.9

tol_L3_2

55.0

top_L3 2

474

L3M  on_oFF

200 ms

400 ms 600 ms
OVERVIEW

800 ms
Time [s]

15

Figure 75: No Load Test - L3 OCO

Project: title
Author: JM
Date

01.01.2007

NO LOAD TEST

TRAVEL (L2 - OCOQ)

open

close

ms

60 ms

80 ms

100

ms

'
2]

-1.75

Travel [V]

120ms 140 mME9.99ms375ms 400ms 425ms 450 ms 474.99 ms
Time [s]

Time [s]

RESULT Name

RESULT Value

T_OPEN

97231

cs

-2240.938

'
]

-2.25

-25

-2.75

3

I

C8%

63.230

T _CLOSE

406.101

CT

-2259.631

CT%

61.853

-3.25

0

200 ms

400 ms

600 ms

OVERVIEW

800 ms
Time [s]

1s

Figure 76: No Load Test - OC level definition (L2 OCO)
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For test report and documentation purpose the calculated results automatically will be filled into a
customizable MS Word template document (Figure 77). After generation the report is automatically
stored to the project and manually can be edited, if wanted. For further use of the No-Load results as
a reference the calculated values are stored in internal variables.

Please note!

The functions are available only when Microsoft Word is installed on your system!!!

Test Results
No-Load Operations

Test performed: Mo-load operations

Date of test. 191 January 2010

Condition of test object before test: Factory new.
Gas pressure (abs. rel to 20 °C):

Test No. CLT_1NLT_CO 3
Operating sequence 0-0.3s5-CO 0-0.3s5-CO 0-0.35-CO
C-Operation  Voltage of closing device | WV | 242
Closing time L1 | ms i 54.8
L2 | ms i 95.0
L3 | ms i 96.0
O-Operation  Voltage of openingdevice | V | 242 | 242
Opening time L1| ms | 477 | 474
L2 | ms 478 | 474
L3 ms | 479 | 474

Legend: -
Remarks:

Figure 77: NLT - MS Word result table

No-Load tests should be repeated for each type of circuit breaker to evaluate the mechanical
parameters.
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The short-time current rating of a circuit breaker relates to the performance of the circuit breaker
over a specific current range for a period of time. It defines the ability of the breaker to remain
closed for a time interval under high fault conditions. It is specified by both current magnitude and
time magnitude. The short-time rating is used by the engineer to determine the ability of the circuit

breaker to protect itself and other devices.

7.1 Channel configuration

To perform a 3-phase Short Time Current Test with fully
automatic analysis a set of 3 signals is measured. The
current is measured on all 3 phases by use of a shunt.

For documentation purpose the voltages and pressures
etc. can be measured as well.

Automatic recognition of all channels for the STC analysis

is supported with the names constraints defined in Table
5.

Www.amotronics.de

AVAILABLE CHANNELS EFEX]

CHAMMEL MAME niﬂ
e S1MIC1 1L
& S1MICE Lz
@ SIMICS L3
& S1MICH Druck DRS
& SIMICY 5P5 DRS
@ S1M2C1 L1
& S1M2C2 ULz
@ SIM2C3 L3
& S1Mz2C4 Druck DRS
i

O @ INACTIVE
[<] = ACTIVE
[0 @ SYNTHETIC
[0 &= FLE

SORT BY

FURCTION < i

A0 SYMTHETIC
a0 FILE
=

Figure 78: Available Channels — STC
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Standard

Alternatively accepted names
names

IL1
IL2
IL3

Table 5: STC - Names constraints

7.1.1 Channel configuration for IL1, IL2, IL3

To automatically recognize the channels for the STC Test the 3 phase current channels are named
according to Table 5. The following values are recommendations only to allow precise results, yet
limiting the needed storage to a minimum.

Sample rate:  1MS/s

Sample length: 400kS

Physical factor: according to probes / dividers / shunts ()
Physical unit: A

7.1.2 Trigger configuration

Any trigger may be used to make sure the complete sequence is acquired with a single shot. It might
be applicable to define a pre-trigger and / or use separate trigger signals.

7.2 Display of Short Time Current Test (STC)

The acquired data within the Short Time Current Test can be displayed in single or multiple views. An
example how to display is shown in Figure 79 to Figure 80. Any or no display is ok; the fully automatic
analysis does not require any display.

EEX

Fuit Jieseno | rance | zero | screencopy Jnoerio < | move < |rerresti] reportd cur.mas | reser zoom | zoom

SIMICTILL
[=] 0.0005.400.000ms
D -99.356k A, 98,956k

SIMECTULL
[E] ©.000s.400.000ms
D 7275001727500

SIMICIILE
0,0005,400.000ms
- 100,154k A, 100,15

SIMZCIUE

0,0005,,400.000ms
737 E00V, 737 £00

v v v v U " " U U U 0 0 U 0 0 0 0 0 i
-8m 0 1z0m L40m 160m  180m  200m  220m  240m  250m  280m  300m  320m  340m  350m  380m 408m

= sTATUS: Ok

Figure 79: STC - View display
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BE

Fut Jieseno | rance | zero | screencopy Jnoerio | move < |rerresti] report cur.tas | reser zoom | zoom

0,0005,400.000m5
D -98.956k A, 98 956K

SIMZCLULL
0.0005..400.000ms
D 727 500V,727 500
SIMIC2iLE
10,0005, 400.000ms

10,0005, 400.000ms
=737 E00V, 737 500

T el — =

SIM2C35

10,0005, 400.000ms
737 B0V, 737 500

1 v v n D v n n D v n n D v Iy
36.5936m  50m 100m 125m 150m 175m 200m 225m 250m 275m 300m 325m 350m 375, 16m
oo
T

= I =TATUS: Ok

Figure 80: STC - View display

7.3 Automatic Analysis of Short Time Current Tests

After the acquisition of Short Time Current Test signals is finished the project is stored and analysis
can be started. Therefore point to the ANALYSIS button to open the analysis MAIN MENU. Select
Short Time Current Test from the menu or use the test sensitive STC button (below button 11) and
further select the analysis to run.

MAIN MENU X Short-Time Current  [X]

Capacitive Load Test ﬂ Full analyze & repart ﬂ
Mo Load Test

MakingBreaking Test STConILL)2f3

Short-Time Current Test ¢ SIMGLE ST an L?

Internal Arc Test

STL Test

ST TAB

i MAIN MEMLI ﬂ MAIM MENU ﬂ
9

For fully automatic analysis the first entry Full analyze & report is selected. If named corresponding
to the above given conventions the channels automatically will be recognized for calculation.
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7.4 Manual Analysis of Short Time Current Tests

Partial analysis for the STC can be done separately by pointing to L @
the individual entries of the main menu (Figure 81). The analysis R ER N

will run in DIAdem and generate the according report, which Full analvze & report 4|
again will be stored in the project management. It can be
selected from STC Test on all 3 current phases or on single | STConlILif2/3

i SIMGLE STC an L¥

phase.

To select pick one off STC on IL1/2/3 or SINGLE STC on L? to
either perform a 3 phase or single phase current analysis.

For the single phase STC analysis a selection window SELECT ILx
comes up to request the current channel to be analyzed.

STC TAB

MAIM MEMNL H

Figure 81: STC - Main menu

SELECT ILx X

CHAMMEL MAME &
2] s51M1Ct IL1
3 simice 1Lz
3] SIMICT IL3
3 S1M1Ce Druck DRS
) 51M1cT SPSDRS
3] 51MzCt L1
3 51MzCe Lz
3 51M2CE L3
3 51Mzce Druck DRS
f=r CALC IL1_SMOOTH
= CALC ILZ_SMOOTH
= CALC IL3_SMOOTH
AL ILL_FFT
L L x|
| CREATE HEW RESUILT CHANHEL |

Selecting STC TAB finally generates a MS Word report from the predefined template.

The analysis runs automatically with the above defined names constraints and calculates the
parameters for all 3 phases. For each phase an overview report and a detailed report is generated
containing the results in graphic und tabular form. The example shows a typical test. The figures
Figure 82 and Figure 83 exemplary show the phase 1 results.
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Project: title
Author JM THERMODYNAMIC TEST Ck]
Date: 01.01.2007 CURRENT L1
— 15kA
= _
2 10kA L
5 kA 64
5 kA
10 kA . . : . . : .
0 50 ms 100 ms 150 ms 200 ms 250 ms 300ms 34999 ms  400ms
- - i Time [s]
- 15kA
T I O = p—
8 10ka L L
Zz IR v N .
Z [ O il Ly
5 kA AR I T T
| | it | 11 I |
n IR INAN L i L P!
= TIITTT [ | 1 T
‘I‘ ,I‘II .II N ‘ I'.,'Illl.III " -
-5 kA - — R T EE ey -
10 kA
0 50 ms 100 ms 150 ms 200 ms 250 ms 300 m849.93 md00 ms
SEPERATED SINUS FROM TRANSIENT time [s]
Figure 82: STC - Current L1 overview
Project: title
Author JM THERMODYNAMIC TEST &]
Date: 01.01.2007 CURRENT L1
frequ_x SINUS.MIn_x x| sMus My
e S

SINUS [A]

time [s]

D.C.component = 52.43141%
Start Value = -66.914 V

End Value = -195.416 V

Figure 83: STC - Current L1 details

For test report and documentation purpose the calculated results automatically will be filled into a
customizable MS Word template document (Figure 84). After generation the report is automatically
stored to the project and manually can be edited, if wanted. All results will be stored in internal
variables and in calc.txt and result.txt (compare 3.3 “How to analyze a test”).
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Test Results
Short-Time Withstand Current and Peak Withstand Current Tests

Test performed: Short-time withstand cument and pesk withstand cument tests

Date of test: 05/08/2010 21:11 65

Condition of test object before test:  Factory naw.
Testarrangement: Direct test circuit,

Connections to test object: faad via to the [HEHERE of the
. Shor-circuited at the of the
] , short-circuit point and

earthed via cabla.

Gas pressure (gbs. rel. to 20 *C -

Test Mo. STC_1_MNLT_STC 3
Peakwithstand cument L1 kA 14.1
L2 kA 11.9
L3 k& 12.8
Shornt-circuit cument First cycle L1 kA o4
L2 kA EB.TH
L3 kA 6.25
Lastcycle L1 kA 549
L2 kA B.37
L3 kA 5.78
Equivalent cument L1 kA H.AG
L2 kA 6.28
L3 k& 584
Average valus k& 5.83
Dwration of short-circuit s 0.3100
Shonrt-time withstand cument L1 kA thd
L2 kA thd
L3 kA thd
Average valus kA n.ooo
Related to rated duration of short-cincuit s thd
Duration of short-circuit s 0.ooo0
Related to rated short-time withstand cument | kA o.ooo
Emission of flameigasioil no no no - - -
Tastresult (P/M) P P P - - -
Resistance of the main circuit
Before tast L1 po - - -
L2 po - - -
L3 po - - -
Aftartest L1 po - - -
L2 | po - - -
L3 po - - -
Legend: P: Passedin terms of the applied standard  N: Mot passed in termns of the applied standard
Remarks: 23893/01: Curmant calibration
9998959/ 02: Mo-load opermstion

EEERE] ."_: Tests with reduced values
Condition of test object after test: Mo visible or functional change or damage. The change ofthe

resistance values are within the limits ofthe spplied test spacifications.

Figure 84: STC - MS Word result table
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8 STL - Lightning Arc Test / Internal Arc Test (LAT / IAT)

Internal arc tests are intended to verify the effectiveness of a switchgear design in protecting
personnel in case of an internal arc. Internal faults inside metal-enclosed switchgear can occur in a
number of locations and can cause various physical phenomena. The arc energy resulting from an arc
in any insulating medium within the enclosure will cause an internal overpressure and local
overheating which will result in mechanical and thermal stressing of the equipment.

With the IEC 62271-200 new methods and criteria for testing metal/insulation enclosed switchgear
under conditions of an internal arc have been defined.

The STL-analysis package fulfills the criteria of the above mentioned standard. The workflow of a
typical analysis is described on an exemplary measurement project.

8.1 Channel configuration
To perform a 3-phase Internal Arc Test with fully

AVAILABLE CHANNELS Eo|k

matic analysi f 3 signals is m red. Th e
auto a’Fc analysis a set of 3 signals is measured e T P 4]
current is measured on all 3 phases by use of a shunt. e SIMICE Le
For documentation purpose the voltages can be * SIMLCZ WLz
measured as well. & SIMICS IWL3

. .. » S1IM1C4 Druck DRS
Automatic recognition of all channels for the IAT / LAT o i VLT
analysis is supported with the names constraints defined o SiMECE e
in Table 6. & SIM2C3 LwL3
» S1M2C4 Druck DRS
& S2MICI IL1
® SZMEC] L1
& S2M2C2 ULz
® SZMECH L3
® 53MICI Lz
@ S4MIC] L3
hd
[0 o INACTIVE SORT BY
5 e ACTE FLMCTION \—l
(1 o SYNTHETIC ADD SYMTHETIC
O] &= FILE 40D FILE o

Www.amotronics.de

Figure 85: Available Channels — LAT / IAT
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Standard

Alternatively accepted names
names

IL1
IL2
IL3

Table 6: IAT / LAT - Names constraints

To automatically recognize the channels for the IAT the 3 phase current channels are named
according to Table 6. The following values are recommendations only to allow precise results, yet
limiting the needed storage to a minimum.

Sample rate:  1MS/s
Sample length: 1.2MS

Physical factor: according to probes / dividers / shunts ()
Physical unit: A

Any trigger may be used to make sure the complete IAT sequence is acquired with a single shot. It
might be applicable to define a pre-trigger and / or use separate trigger signals.

The acquired data within the Internal Arc Test can be displayed in single or multiple views. An
example how to display is shown in Figure 86 to Figure 87. Any or no display is ok; the fully automatic
analysis does not require any display.

EEX

FuL Jiecenn ] rance | zero | screencorv Jnoerm | move < |rerresil] report cur.tas] reser zoom | zoonm

SamICLILL
B oooos.1200
D -133.650kA..133.65

Sam2GLLLL
& ooms.1200:
D -12500kY,.12.500k

SIMICLILZ
|; 0.0005,1.200%
O |-152.835kA 132,83
SamecTiz

; 0,000z, 1,200
|- 12 SO0k, 12 500k

oo o0 |
o EEETTTNEE
Gl cows 120 |
. » EETTRETY

' o n " 0 o D v ! o D v ! o n ! ! ' o]
102779 1.03 1.0325 1,035 1,0375 1,04 1.0425 1,045 10475 1.05 1,0525 1,055 10575 1.06 1,0625 1,065 1.0675 1.07 1,07339
Timna [l

< I sTATUS: Ok

Figure 86: LAT View display
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EEX

FULL § LEGEND§ RAMNGE SCREEMCOPY NOGRID\_' REPORTM CLIR. TAEY RESET 2000 § 200M

mm,

"vhmh ”rlm\\
.'H \

SIM2C LIINLL
] tii3us.12008
» -19.375kV..19 375k

= _1.113us..1.2005
L0 -18.200k, 18 200k

SIMCHUWE

E] 1.113us..1,200s
O -19,400kY..19.400k

\

11 ] 1 [
1.02932 o o 1.065 1.07045
I |

2 sTaTUS: Ok

Figure 87: LAT View display

8.3 Automatic Analysis of Internal Arc Tests

After the acquisition of Lightning Arc Test signals is finished the project is stored and analysis can be
started. Therefore point to the ANALYSIS button to open the analysis MAIN MENU. Select Internal
Arc Test from the menu or use the test sensitive LAT button (below button 11) and further select the
analysis to run.

MAIN MENU X INTERNAL ARC ANALYZE [X]

Capacitive Load Test ﬂ Full analyze & report ﬂ
Mo Load Test
Making Breaking Test IAT on IL1)2)3

Short-Time Current Test SIMNGLE IAT an IL?
Internal Arc Test :

STL Test

IAT TAE

i MAIN MEMLI ﬂ MaIM MENMU ﬂ
9

For fully automatic analysis the first entry Full analyze & report is selected. If named corresponding
to the above given conventions the channels automatically will be recognized for calculation.

8.4 Manual Analysis of Internal Arc Tests
www.amotronics.de Latest changes: 16 March 2015 1:05 PM
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Partial analysis for the IAT / LAT can be done separately by
pointing to the individual entry of the main menu (Figure 88).
The analysis will run in DIAdem and generate the according
report, which again will be stored in the project management. It
can be selected from IAT / LAT on all 3 current phases or on
single phase.

To select pick one off IAT on IL1/2/3 or SINGLE IAT on IL? to
either perform a 3 phase or single phase current analysis.

For the single phase IAT analysis a selection window SELECT ILx
comes up to request the current channel to be analyzed.

SELECT ILx X

X]

CHAMMEL MAME &
236 51M1C1 WLl
3 simice WLz
3 51M1CE W3
3] SiM1ce Druck DRS
3] 51MzC1 LIvL1
3 siMzce LIl
3] 51M2CE LI
e Druck DRS
3] 52M1C1 IL1
36 52MzCi T
34 s2mzce Lz
34 52M2Ca LL3
33MICL Lz
gl ]
| CREATE MEW RESULT CHANNEL |

€9

ftronics

Full analyze & report ﬂ
IAT on IL1/2/3

SINGLE IAT on ILY

IAT TAB

MaIM MEMLU T

Figure 88: IAT / LAT main menu

Selecting IAT TAB finally generates a MS Word report from the predefined template.

The analysis runs automatically with the above defined names constraints and calculates the
parameters for all 3 phases. For each phase an overview report and a detailed report is generated
containing the results in graphic und tabular form. The example shows a typical test. The figures

Figure 89 to Figure 90 exemplary show the phase 1 results.

Www.amotronics.de
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tronics
Project: title INTERNAL ARC TEST G(]
Author: JM
Date - 01.01.2007 L1
- 125k
E 4
< 10k |i
= T |
7.5 kT
ak_u‘lLl'hﬂ.!flj‘ AT PR
2sx ML ”'-n'li!'l'lliJ' li""‘.l'-'}lq-"i!'i"i! "!'-i'illij"' HILLTAN
S A 1
I [ lHI I | i
S .1 00 RO
i e e
] T v reyy T
75k . . .
0 250 m 500 m 750 m 1 125
| 1 time [s]
IL1_SMOOTH IL1.fit |
T 125k RESULT Name | RESULT Value
o 10k o L1 105
g 75k 'H Ip_L1_max_1 105
B oy ‘\I" ...... T TR ] 35
- [ il T YOI ac_L1_end_ |
25k ‘||I‘ ‘l ||I ‘llllulli‘"i‘l,l '“]u I ”H”ii} Iilul r!:,['l"ll‘ " |!! H: i: lac_L1_avr_1 3.79
A JI||| ‘| “ il " I !HHI !.\'l. i I..ll'ulllI ||'|I.':‘I |'\|.\'|\.‘ | Csc L1 0973
25 R h'lg'”;'.'i}'.!'!"”""!"I‘u'uih”f'ii“ el e e
5k i III il IHHIIHMI il‘"“"“:.‘.‘l“:“.'I‘.!'.li:': ltjt_s;ar:j D024
75K t_L1_end_1 0.997401
"o 250 m 500 m 750 m 1 125
SEPERATED SINUS FROM TRANSIENT  time [s]
Figure 89: IAT / LAT - Current L1 overview
Project: title INTERNAL ARC TEST m
Author: JM
Date : 01.01.2007 L1

SINUS.MIn_x

i

SINUS [A]

ElEL|®

dlalalajaaalalala

ams 3]

D.C.component = 73.93165%
Start Value = 103.033 V

End Value = 113981V

A [a (@@ ER|E

o x| el L e e e

Figure 90: IAT / LAT - Current L1 details

For test report and documentation purpose the calculated results automatically will be filled into a
customizable MS Word template document (Figure 91). After generation the report is automatically
stored to the project and manually can be edited, if wanted. All results will be stored in internal
variables and in calc.txt and result.txt (compare 3.3 “How to analyze a test”).
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The functions are available only when Microsoft Word is installed on your system!!!

[Testing under Conditions of Arcing due to an Internal Fault

Test performed:

Date of test:

Condition of test object:

Test arrangement:

Connections to test
object:

Internal arcing test
Factorynew. [

See sheet 3

Infeed three-phase via [[lBIE to the [EBIGHEIMNEE of the RN

infeed pancl.

71

Arcinitiation: -phase bv means of a copper wire @ 0.5 mm across the
compartment.
Test Mo.: Applied voltage Test frequency: Test duration:
(phase to phase):
IAT_1-1 K\ 50.0 Hz 0.977 s
Test cumrent
AC component
Peak current During the first three | At the end of the Integral
half-cycles test

kA kA kA kA

L1 10.5 3.85 4.07 3.79

L2 8.59 4.10 4.29 3.97

L3 7.93 4.02 4.24 3.90

Average value 3.88
Equivalent short-circuit duration 0,379 s | related to a short-circuit current of 10.0 kA

Remarks:

The test object passed the test performed in accordance with the applied test
specifications.

Achieved class of the FlEHIENEaREl compartment: |AC EEIESEEEE

Test results:

Figure 91: IAT / LAT - MS Word result table
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9 STL Test

The STL Test procedure is available for single phase analysis. From a single signal the sinus part is
detected and analyzed. The valid range is shown as a blue curve in Figure 93. The parameters to be
evaluated are 3crestRMS, frequency and min / max values per period.

The STL-analysis package fulfills the criteria of IEC 62271-200 standard.

9.1 Single current analysis

Single analysis for the can be started manually by pointing to the STL Test entry in the main analysis
menu and select Single current analyze from the STL Test menu.. The analysis will run in DIAdem and
generate the according report, which again will be stored in the project management.

MAIN MENU X] STL Test X

Capacitive Load Test ﬂ Single current analyze ﬂ
Mo Load Test

Making Breaking Test
Short-Time Current Test
Internal Arc Test

STL Test

{ MAIN MERMU H MAIM MENU H
9

For the single phase analysis a selection window SELECT ILx comes up to request the current channel
to be analyzed.

SELECT ILx %]

CHAMNMEL NAME i
2] 51M1Ct 1Lt
3 simice 1Lz
3] SIMICT I3
3 S1M1Ce Druck DRS
] 51IM1Cs (OM_CFF
3] SIM1CE Travel
3] 51M1C7 Current_OM_OFF
3 SiMicE SPSDRS
34 51MzCt ULt
3] simMzce Lz
3 51M2CE ULz
3] 51M2Ce Druck DRS 1
SzM2C1 U_Load_L1
i 3
| CREATE NEW RESLILT CHANNEL |

Figure 92: STL Test - Select current channel
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fraqu_x

Project: 17
Author M SINUS ANALYZE m
Date - 01.01.2007 CURRENT L2
z 250 A 7
3 200 A i
150 A
100 A
j T e
0] AL T
FERTRTATALINNaY
- 1 | “I‘l\-‘,ﬂl;lu‘l‘
RO A L1 ITEniant A L] II
| pvvuer vy
~100 A t t t t t | | |
0 100 ms 200 ms 300 ms 400 ms 500 ms 600ms 69999ms 800 ms
| L2 L2_SMOOTH IL2.fft Time [S]
T 250 A RESULT.Name | RESULT value
; 200 A Ip_L2_1 0.073
2 £ ‘ lac_L2_1c_1 0.050
Z 150A lac_L2_end_1 0.051
100 A+ lac_L2_tstL 1 0.0%2
- | " M ful M Fal ! M ] fsc 21 0179
S0AT 7 ] T freq L2_awr_1 407
o4 | L2 star_1 0.184
VLo \ It_L2_end_1 0.363
-50 A v i v v T J J v v, lac_L2_ref 1 thd
100 A t_sc_L2_soll_1 thd
174.99 m200 ms 225 ms 250 ms 275 ms 300 ms 325 m§49.99 m875 ms
SEPERATED SINUS FROM TRANSIENT time [s]
Figure 93: STL Test - Current L2 overview
Project: 17
Project 17 SINUS ANALYZE ]
Date: 01.01.2007 CURRENT L2
SINUS.Min_x SINUS.Max_x | SINUS Max_y

SINUS Min_y
=

SINUS [A]

D.C.component = 0.66789%
Start Value = 1.46 A
End Value = 1403 A

Figure 94: STL Test - Current L2 details

ftronics

Multiple phases can be analyzed one after the other. Each run generates an individual report.

Www.amotronics.de
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Analysis of phase IL1 additionally generates a new summarizing report collecting all individual reports
of following analysis results until next phase IL1 analysis is done; further phases automatically will be
appended to the summarizing report. The next IL1 analysis initializes a new summarizing report.

74
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10  Troubleshooting

In case of trouble with the analysis packages please contact the AMOtronics support team.
75

11 Please remember

The MS Word functions for table generation are available only when Microsoft Word is installed on
your system!!!

First time DIAdem is used the system will need some time to start DIAdem. If DIAdem already runs
the analysis can start right away.

Report templates can be adjusted to customer needs. Logos or any other detail can be defined per
customer. Compare chapter 3.4 on page 23
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12  Certificate of conformity

&

tronics

EC - Declaration of Conformity

The Manufacturer:
AMDtronics UG (haftungsbeschrankt)
Otto-Blumenthal-Strafe 25
Tel. +49 241 8867 128
52074 Aachen
Germany

herewith, declares that the consecutively mentioned measurement system
for the measurement of electrical voltages,

Transient Recorder
Type: , SATURN™

confirms with the harmonized standards under the
the Eurcpean Standardisation Organisation, CENELEC.
The applied standards are the following:

EN 55022:2006

Information technology equipment - Radio
disturbance characteristics - Limits and methods of
measurement

(CISPR 22:2005 (Modified))

EN 55024:1998

Information technology egquipment - Inmunity
characteristics - Limits and methods of measuremsnt
(CISPR 24:1997 (Modified))

Amendment Al )1 to EN 55024:1998

(CISPR 24:1997/2 1)

AZmendment A2:200 EN 55024:1998

(CISPR 24:1997/22:2002)

Aachen, 01.05.2010 Dipl.-Ing. Jifgen Martini
-Managing Director, AMOtronics UG- (haftungsbeschrankt)

AMOtronics UG (hartungsbeschrankt)

Otto-Blumenthal-Strasse 25 R *m:mﬂmm
52074 Aachen. Germany Tax No: 201/5843/4176 — VAT 10: DE £15 173 203
Tel: +40 241 8867 128 — Fax: +40 241 8867 573 T A
www.amotronics.de — info@amotronics.de WEEE-Reg.-No. DES2833284
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13 Contact

Products of AMOtronics’ Saturn transient recorder family are distributed all over the
world. Please contact the following address for your inquiries: @

@y ILANE
tronics
Roermonder Str. 594 Axilane Instruments SARL
52072 Aachen 81 rue des Joncs Marins, 91620 La Ville du Bois
GERMANY www.axilane.com - info@axilane.com
) Tél : +33.(0).950.60.40.20 - Fax : 09.50.60.40.20
www.amotronics.de N° 478891641 RCS EVRY

info@amotronics.de

Tel: +49 241 169780 18
Fax:  +49 241169780 55
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ANNEX A Path generator definition file

Customizing the path generator settings is very simple. To do changes to the entries in the path
generator window edit the file by selecting OPTIONS from the VIEW menu and point to the STL-New
Campgn. Settings button. The WINDOWS notepad application opens to edit the setup file for the

path generator window.

FULL

Figure 95: View Menu - Options

Not only the selection entries itself can be changed, but also the structure of the path can be
changed with very little changes to the setup file. The below file defines the source for the generator
window in Figure 96.

\\Saturn-01\Satum_Data\ =
\\Saturn-01\Saturn_Data\IA 089 A 001

Figure 96: New series path generator window

The following example explains the simple structure for the path generation source file. We
recommend storing a backup file before starting to change this file.

The cursive black writing is file contents, the green writing are comments only to explain. Comments
are not allowed inside the definition file.

Please note!

Only writing in “...” may be changed.

Values in “#...#” implement special automatic inserts

All writing outside “...” are keywords which may not be changed.

www.amotronics.de Latest changes: 16 March 2015 1:05 PM



http://www.amotronics.de/

Saturn Studio Il - STL Analysis Suite Oq
Version 1.04

ftronics

[HEADER] € defines header section
TITLE="PLEASE CONFIGURE TEST SERIES" < window title
TEXT="Please note!! Modify entries in: c:\saturn2\..\new_campaign.spp" < bold header

[ICON] < defines icon

PATH="c:\saturn2\icons\AMOtronics_logo.jpg" € top right AMOtronics Logo (can be customized)
POS_X="436" < relative pixel position in window

POS_Y="7" < POS_X="0"; POS_Y="0" is the top left corner

WIDTH_X="100" < max. pixel size in X

WIDTH_Y="100" < max. pixel size in'Y

[STRUCT] €< defines the structure of the path

ITEM_1="Letter 1" & 1% digit of path e.g. “s”

ITEM_2="Letter 2" & 2™ digit of path e.g. “A”

ITEM_3="HEMPTY#" < generates a space

ITEM_4="Index 1" & 3" digit of path e.g. “0” )15'& oo A 0o1
ITEM_5="Index 2" & 4" digit of path e.g. “0”

ITEM_6="HEMPTY#" < generates a space

ITEM_7="Letter 3" & 5" digit of path e.g. “A”

ITEM_8="HEMPTY#" < generates a space
ITEM_9="#number#" < automatically incrementing index e.g. “001”

[Letter 1] € defines parameters for 1°** digit

Organization

Test Enginesr

Type of Test

Size of Test
Weather during Test

—: | Standard =site
A Lakoratory
Electti Test =zite
small Other

Sunsh

NAME ="Organization" < selection title
SHORT="Company" < not used

ITEM_1="Standard site" & 1% selection item
ITEM_2="Laboratory" & 2" selection item
ITEM_3="Test site" & 3 selection item
ITEM_4="Other" & 4" selection item

VALUE_1="S" & 1*'short for path generation
VALUE_2="L" & 2" short for path generation
VALUE_3="T" < 3" short for path generation
VALUE_4="X" < 4™ short for path generation

[Letter 2] € defines parameters for 2m digit
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Crganization | Standard site
Test Engineer | m A
Type of Test | Electri B
Size of Test dsmal ©
‘Weather during Test 4 sunsh I

NAME ="Test Engineer" < selection title

SHORT="User" < not used
ITEM_1="A

ITEM_2="B"

ITEM_3="C"

ITEM_4="D"

VALUE_1="A"
VALUE_2="B"
VALUE_3="C"
VALUE_4="D"

[Index 1] € defines parameters for 3" digit

Organization

Standard site

Test Enginesr

a

E

Size of Test

|
|
Tvpe of Tesk [
|
|

‘Wi'eather during Test

Sunsh Other

|

NAME ="Type of Test" < selection title

SHORT="Type" < not used
ITEM_1="Electrical"
ITEM_2="Mechanical"
ITEM_3="Other"
VALUE_1="0"
VALUE_2="1"
VALUE_3="X"

[Index 2] € defines parameters for 4™ digit

Ll Electrical
small Mechanical

Crganization Standard site
Test Engineer b
Type of Test

Electrical

|
|
|
Size of Test [
|
|
|

5 small
‘Weather during Test Sunsh medium
large
gigantic

NAME ="Size of Test" < selection title

SHORT="Size" < not used
ITEM_1="small <50"
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ITEM_2="medium <100"
ITEM_3="large <200"
ITEM_4="gigantic >200"
VALUE_1="0"
VALUE_2="1"
VALUE_3="2"
VALUE_4="3"

[Letter 3] € defines parameters for 5 digit

Crganization Skandard site
Test Enginest it

Type af Test Electrical
Size of Test small <50

Weathetr during Test

" Clouds i(some)
Cloud=s {fully)

j Hail
NAME ="Weather during Test" < selection title
SHORT="Weather" < not used
ITEM_1="Sunshine"

ITEM_2="Clouds (some)"

ITEM_3="Clouds (fully)"

ITEM_4="Drizzle"

ITEM_5="Rain"

ITEM_6="Snow"

ITEM_7="Hail"

VALUE_1="A"

VALUE_2="B"

VALUE_3="C"

VALUE_4="D"

VALUE_5="E"

VALUE_6="F"

VALUE_7="G"
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B.1 Basic Short-Circuit Test Duty T60
Name STL parameter Description
Making Current (peak) L1 Ip_L1_#
Making Current (peak) L2 Ilp_L2_#
Making Current (peak) L3 Ip_L3_#
Breaking current (r.m.s.) L1 Ibreak_L1_#
Breaking current (r.m.s.) L2 Ibreak_L2_#
Breaking current (r.m.s.) L3 lbreak L3 _#
Breaking current (average) Ilbreak_avr_#
Recovery voltage (r.m.s.) L1 U_rec_L1
Recovery voltage (r.m.s.) L2 U rec L2
Recovery voltage (r.m.s.) L3 U_rec_L3
o e e |y o
Transient recovery voltage (TRV)

Voltage ul ul #

Time tl t1 #

TRV peak value uc uc_#

Time t3 t3_#

Time delay td td

Rate of rise uc/t3 uc_rise
Closing Operation

Voltage of closing device Ucd #
Closing time tcl #
Pre-arcing time tprearc_#
Make time tmake_#
Opening Operation

Voltage of closing device Uod #
Opening time top_#
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Arcing time L1 tarc_L1 #
Arcing time L2 tarc_L2_#
Arcing time L3 tarc_L3_#
Break time tbreak_#
B.2 Cable-Charging Current Switching Tests
Name STL parameter Description
Applied voltage (rms) Us
Making Current (peak) L1 Ip_L1_#
Making Current (peak) L2 Ip_L2_#
Making Current (peak) L3 Ip_L3_#
Making Current (peak) Closing angle
(rel. to peak appl. voltage)
Test voltage (rms) L1 Ubreak L1
Test voltage (rms) L2 Ubreak L2
Test voltage (rms) L3 Ubreak_ L3
:’ss;ch\;zl(;c;\ge (rms) Average value (phase Ubreak_avr
Breaking current L1 Ilbreak L1 #
Breaking current L2 Ilbreak L2 #
Breaking current L3 Ibreak L3 #
Breaking current (average) Ibreak_avr_#
Recovery voltage - Across circuit- Uc L1
breaker (peak) L1 -
Recovery voltage - Across circuit- Uc L2
breaker (peak) L2 -
Recovery voltage - Across circuit- Uc L3
breaker (peak) L3 -
Recovery voltage - Supply side (rms) L1 | U_rec_L1
Recovery voltage - Supply side (rms) L2 | U_rec_L2
Recovery voltage - Supply side (rms) L3 | U_rec_L3
Recovery voltage - Average value (phase U_rec_avr

to phase)

Closing Operation
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Voltage of closing device

Ucd_#

C-Operation - Closing time

tcl_#

C-Operation - Pre-arcing time L1

tprearc_L1 _#

C-Operation - Pre-arcing time L2

tprearc_L2_#

C-Operation - Pre-arcing time L3

tprearc_L3_#

Opening Operation

Voltage of opening device Uod_#
O-Operation - Opening time top_#
O-Operation - Arcing time L1 tarc_L1 #
O-Operation - Arcing time L2 tarc_L2 _#
O-Operation - Arcing time L3 tarc_L3_#

B.3 No-Load Operations

Name STL parameter Description
Closing Operation

C-Operation - Voltage of closing device Ucd #

C-Operation - Closing time L1 tcl L1 #

C-Operation - Closing time L2 tcl L2 #

C-Operation - Closing time L3 tcl L3 #

Opening Operation

Voltage of opening device Uod #

0O-Operation - Opening time L1 top_L1 #

0O-Operation - Opening time L2 top_L2_#

0O-Operation - Opening time L3 top_L3 #

B.4 Short-Circuit Making Tests

Name STL parameter Description

Applied voltage (phase-to-phase)

Pre-arcing voltage L1

Pre-arcing voltage L2

Pre-arcing voltage L3
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Making current L1 Ip_L1
Making current L2 Ip_L2
Making current L3 Ip_L3
Short-circuit current L1 lac_L1 1c_#
Short-circuit current L2 lac_L2_1c_#
Short-circuit current L3 lac_L3_1c_#
Short-circuit current (average) lac_1c_avr
Duration of short-circuit t_sc_tst

C-Operation - Voltage of closing device

C-Operation - Pre-arcing time

B.5 Out-of-phase Making and Breaking Tests, Test Duty OP2

Name STL parameter Description
Applied voltage Us

Making Current (peak) L1 Ip_L1
Making Current (peak) L2 Ip_L2
Making Current (peak) L3 Ip_L3
Breaking current (r.m.s) L1 Ibreak L1
Breaking current (r.m.s) L2 Ibreak L2
Breaking current (r.m.s) L3 Ibreak L3
Breaking current (r.m.s) (average) Ibreak_avr
Recovery voltage (r.m.s) L1 U rec L1
Recovery voltage (r.m.s) L2 U rec L2
Recovery voltage (r.m.s) L3 U rec L3
Transient recovery voltage (TRV)

Voltage ul ul #
Time t1 t1 #

TRV peak value uc uc_#

Time t3 t3_#

Time delay td td

Rate of rise uc/t3 uc_rise

Closing Operation
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Voltage of closing device Ucd_#

C-Operation - Closing time tcl_#

C-Operation - Pre-arcing time tprearc_#

C-Operation - Make time tmake_#

Opening Operation

Voltage of opening device Uod_#

O-Operation - Opening time top_#

O-Operation - Arcing time L1 tarc_L1 #

O-Operation - Arcing time L2 tarc_L2 _#

O-Operation - Arcing time L3 tarc_L3_#

O-Operation - Break time tbreak_#

B.6 Short-Time Withstand Current and Peak Withstand Current Tests

Name STL parameter Description
Peak withstand current L1 p_L1 #
Peak withstand current L2 lp_L2 #
Peak withstand current L3 lp_L3 #
Short-circuit current - First cycle L1 lac_L1 1c #
Short-circuit current - First cycle L2 lac_ L2 1c #
Short-circuit current - First cycle L3 lac_L3 1c #
Short-circuit current - Last cycle L1 lac_L1 end #
Short-circuit current - Last cycle L2 lac_L2_end #
Short-circuit current - Last cycle L3 lac_ L3 end #
Short-circuit current - Equivalent

lac_L1_tst
current L1 - -
Short-circuit current - Equivalent

lac_L2_tst
current L2 - =
Short-circuit current - Equivalent

lac_L3_tst
current L3 - =
Short-circuit current - Equivalent

lac_avr
current (average) -
Short-circuit current - Duration of short-

t_sc_tst

circuit
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Short-time withstand current L1 lac_L1 ref

Short-time withstand current L2 lac_L2_ref

Short-time withstand current L3 lac_L3_ref

Short-time withstand current (average) | lac_ref _avr

Short-time withstand current (Related

to rated duration of short-circuit) t_sc_soll

Duration of short-circuit t_sc_rel

Related to rated short-time withstand
current

lac_ref _avr_soll

B.7 Basic Short-Circuit Test Duty T100a

Name STL parameter Description
Breaking current (r.m.s.) L1 Ibreak_L1_#

Breaking current (r.m.s.) L2 Ibreak_L2_#

Breaking current (r.m.s.) L3 Ibreak L3 #

Breaking current (r.m.s.) (average) Ibreak_avr

Breaking current - last current loop
(peak) - L1

Ibreak_peak_L1

Breaking current - last current loop
(peak) - L2

Ibreak_peak_L2

Breaking current - last current loop
(peak) - L3

Ibreak_peak_L3

Breaking current - Duration of the last

current loop L1 toreak_L1
E:?fekr:ﬁogl;,r[;nt - Duration of the last threak_L2
E:?fekr:ﬁogl;,r[:nt - Duration of the last threak_L3
DC-component L1 ldc_L1
DC-component L2 Idc_L2
DC-component L3 Idc_L3
Recovery voltage (r.m.s.) L1 U_rec_L1
Recovery voltage (r.m.s.) L2 U rec_L2
Recovery voltage (r.m.s.) L3 U rec_L3
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ngvc\)l\;eerr\]/ph;/:el';:;\ge (Average value U_rec_avr
Transient recovery voltage (TRV)
Voltage ul ul #
Time tl t1 #
TRV peak value uc uc_#
Time t3 t3_#
Time delay td td
Rate of rise uc/t3 uc_rise
Opening Operation
Voltage of closing device Uod #
Opening time top_#
Arcing time L1 tarc_L1 #
Arcing time L2 tarc_L1 #
Arcing time L3 tarc_L1 #
Break time tbreak #

Www.amotronics.de

AXILANE

instruments

Axilane Instruments SARL

81 rue des Joncs Marins, 91620 La Ville du Bois
www.axilane.com - info@axilane.com

Tél : +33.(0).950.60.40.20 - Fax : 09.50.60.40.20
N° 478891641 RCS EVRY

Latest changes: 16 March 2015 1:05 PM

88


http://www.amotronics.de/
FABRICE
Adresse Encrée

FABRICE
Logo2008




