TRAINING on Lv/mv Switchgear Design & Tests (IEC 61439 & IEC 62271)
Creating impactful innovations with SwitchgearDesign

Learn how to design electric panels / switchgear to be approved in the tests
(internal arc, temperature rise, short circuit strength, seismic & dielectrics)
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Training program: SWitCthEII" and other substations equipment

DEFINITIONS for design, testing & technical standards
* TEMPERATURE RISE — Design & Tests. IEC61439 + IEC 62271 + IEC60943 + IECG08B90
* ELECTRODYNAMIC FORCES of short circuit: IEC 61117, IEC TR 60865. )

* INTERNAL ARC TESTS - IEC 62271-200 /IEC 62271-307 (MV), IEC TR 51641 (LV.)
* USE OF SWITCHGEARDESIGN SOFTWARE

[+ studies to define currents and voltages ( normal/ abnormal conditions)

= Overvoltages and Insulation Coordination (dielectric tests)

= Technical Specifications, Tests and BIDs required by users and buyers.

* Low voltage switchgear - Technical standards ( IEC 61439, IEC TR 61641 )
* High voltage switchgear (IEC 62271-1 and 200, IEC 62271-307 (saving tests)
= Magnetic and Electric Fields and their Effects (concepts and mapping)
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1. How to get a more competitive & lower cost design by predicting test results with SwitchgearDesign?
2. Training lecturer

3. About testing simulations to avoid expensive development tests.

4. Training program
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5. Common doubts for SwitchgearDesign beginners.
Software Installation Instructions.
7. Bibliography

1. GET MORE COMPETITIVE & LOWER COST DESIGN, BY PREDICTING TEST RESULTS with SwitchgearDesign

In the trainings and consultancy work, | give to switchgear manufacturers and certifiers, all over the world, | hear, from
designers, good ideas, innovations, and design improvements that are easy to implement, but have never been tried
just because some laboratory tests would be necessary.

Tests in labs are expensive because testing labs are expensive installations. More than this, nowadays few
manufacturers have at least a small laboratory in the factory to do fast verifications. However, this is no longer a
problem because software tools such as SwitchgearDesign exists, are easy to obtain, are validated, and need 2 to 3
days of learning time from an average designer.

The cost to implement a training and tool is like the cost of 1 day of use of high-power testing lab. The user will save
many-many expenses with testing labs for the rest of life.

A tool like SwitchgearDesign enables simulating the most expensive tests, giving the same results as laboratory tests.
Along the last 15 years, investments in training made by manufacturers and large users of electrical products have
dropped to unbelievable levels. That's why many companies don't even know that testing simulation tools exist.

SwitchgearDesign is easy to use and, for example replace in much higher level, those old tables used for busbars
dimensioning, found in engineering manuals. Those tables are useful only to get an initial order of magnitude of the
busbars to use. As these tables do not consider the main hotspot resistances like circuit breakers, fuses and switches
they are a source of errors of over dimensioning or under dimensioning. The few companies that generate innovations
and patents are exactly the ones that invest some resources in training.

This training and software are designed to enable designers and product developers, in approximately 15 to
20 hours, to master the essential engineering concepts required to design a switchgear panel that passes major
certification tests, without oversizing and with the minimum use of materials.

This means a commercially more competitive lower cost product.

We cover from low to high voltage power equipment used in substations and industries in general. Out training
starts with this text so read it with attention. The training program is detailed in Section 4 below.

2. TRAINING LECTURER

Sergio Feitoza Costa (me) is the author of the tool SwitchgearDesign. Sergio worked for 25 years designing, operating,
and coordinating the CEPEL’s Brazilian testing laboratories (High Power, High Voltage, EMC, Ex & others). He is co-
author of IEC TR62271-307 and IEC 60282-2. In the late 1980s, was Chair of the IEC Technical Committee 32 (Fuses).
He is also co-author of the brochure CIGRE 602/2014-Simulation of Internal Arc Effects and the document "Proposal
of IEC Guidelines for the Use of Simulations and Calculations to Replace Testing in IEC Standards", referred to in this
brochure. Is also coauthor of the brochures Cigre 740 (2018) Solutions for low-cost substations and Cigre 830 (2021)
Simulations for calculating temperature rise. Recently registered a patent for the use of metallic foams in switchgear,
switchboards, and busbar systems. Please check the details in the links.
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e THINGS | HELPED TO DO: https://www.cognitor.com.br/HelpedToDo.pdf

e C(CV: http://www.cognitor.com.br/Curriculum.html

e Downloads area on the website (free articles and books)  https://www.cognitor.com.br/Downloads1.html

3. ABOUT TESTING SIMULATIONS TO AVOID EXPENSIVE DEVELOPMENT TESTS. The power of A.l. to collaborate
in the design of innovations.

A medium (MV) or low voltage (LV) panel column costs something like $20,000 to $45,000 US dollars. A single day of
high-power testing in a laboratory costs 2000 to 6000 US dollars, not including transport to the lab and cost of the
prototype. To succeed in this competitive field, it is necessary to invest in training and tools. You need to know, at
least, the main design concepts for temperature rise aspects, internal arc a, short circuit forces, dielectric aspects and
even things like seismic tests.

The 3 most expensive requirements in the design of LV and MV switchgear like cubicles, panels and busducts are:

¢ the temperatures which shall not be over passed during normal operation to avoid premature ageing,
¢ The supportability to the overpressures caused by internal arcs with risks to persons and installations.
* The supportability to the forces on insulators and conductors produced by short circuit currents.

The designer goal is to find the optimum point considering the objectives to reach (cheaper, safer, specific
requirements of buyer etc...). To do it with real tests is very expensive but, to do it with the software SwitchgearDesign,
is a question of few hours, for trained designers.

To find the optimal design, several technical and economic variables shall be considered. When manufacturers develop
a product, they know that, at least at the end of the process, they will need to do onerous high-power tests at a testing
laboratory. Manufacturers frequently oversize the design to avoid the risk of failures in the tests. This can be easily
avoided with SwitchgearDesign.

Laboratory type testing, as specified in product standards, is the traditional way to verify if a certain product attends
the technical standards specifications. IEC and IEEE standards ignore that it is necessary to save the planet's resources.
They do not include any advantage to products that use less materials . Unfortunately, from the point of view of these
standards, in switchgear manufacturing, two panels with the same voltage, rated current, and short-circuit ratings
have the same importance, even if one uses 80 kg of materials and another uses 300 kg — as long as both pass the
required tests.

Here is a fantastic opportunity for small and medium-size manufacturers. You manufacture a more efficient and lower
costa product and do marketing to make the big buyers know this. Testing simulation techniques can predict results
of main type tests and enable us to obtain more complete information than the information obtained in a real
laboratory test.

Simulations are used in situations like:

e to avoid switchgear tests in equipment with characteristics near to another one already tested ( IEC62271-307
and partially in IEC61439)

e to extrapolate the results of an already done

e laboratory test to others, with similarities, untested equipment.
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e To avoid duplication of testing on product certification processes when small changes are made to an already
certified product.

e To replace SF6 with air in internal arc tests.

e To convert projects that use copper bars to use aluminum bars.

e To convince (skilled) clients that some specific tests — in some situations- can be replaced by testing simulations.

The idea is, at first, to type the main design data like geometries, currents, voltages, ventilation, materials, busbar
covering, etc...(INPUT DATA SCREEN) .

After you click a button to see the results and to compare the technical standards limits (RESULTS SCREEN).

If the results indicate that you will not pass the test you change the input data and recalculate in minutes. Easy like
this . Check the final part of this video to understand https://youtu.be/3expB4wHiCM

TYPES OF TESTS FOR WHICH RESULTS CAN BE SIMULATED / PREDICTED:
The user can simulate the tests and adjust the design, reducing the probability of not passing to almost zero:
. Short-time and crest withstand currents test, the short-circuit electrodynamic and thermal stresses in

insulators and conductors are calculated by comparing them with the limits of materials and insulators.
presented in IECTR61117

. Temperature rise test. The rises of the conductive and insulating parts are calculated and will be compared to
the maximum limits allowed in table 12 of IEC 62271-1 and Table 6 of IEC61439-1

. Internal Arc Test: Calculate overpressures and other arc effects and compare against the acceptable limits for
the maximum overpressure peak and integral of the curve of overpressure x time.

o Mapping of electric and magnetic fields inside equipment and in complete substations.
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TEST (cost100%) SIMULATION (cost 5 %)

* Short Time Current‘!;st (electrodynamic forces)

A short circuit is applied, and the
{ equipment shall resist to the high
electrodynamic forces and
overtemperatures (video-lesson 8a)

* Internal arc test
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TYPES OF EQUIPMENT THAT CAN BE SIMULATED (this figure may not be updated):

The types are shown in Figure 1. In Figure 2 there is an input data screen for one of them (ACI2). The names in the
central part of the screen are:

¢ LVSW_1 and LVSW?2 -: Low voltage panel with circuit breaker, switches, and drawer compartments
e MVSW_1; Medium Voltage Panel - AIS

e DUCT_1: GIS_1ph, GIS_3ph - Ducts

e SubstlSI, Subst_2 — Substation Arrangements (under request only)

Figure 1 (not updated because some types are removed from time to time due to small use)
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A frequent question is “What to do if my equipment does not fit these pictures well?”.

The figures have evolved over 15+ years to cover the cases most needed by more than a hundred of our clients. Having
been trained in the engineering concepts, it is possible to fit your situation into one of these figures.

If necessary, for a specific reason, Sergio Feitoza Costa can create a new custom model, — provided that —the customer
already has a report of temperature rise tests usable to validate the model.
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The result of the simulations shall be close to the real test, and it is only possible to confirm this by comparing - once
- the result of a real test with a simulation. The creation of a new model takes 15 to 30 working days and is not covered
by the price of the training.

Figure 2 next page
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SwitchgearDesign was developed by Sergio Feitoza,

' sergiofeitozacosta@qmal.com  www.coghitor.combr @ high-power testing lab expert

e

iggke  Click COSTS

In the free videos “Training for SwitchgearDesign” (link below) you may see the main screens, applications, input and
output results and other information. The software requires reduced study and training time. Just for information, at
this link https://www.cognitor.com.br/proposal.pdf you find a typical description of consultancy services which
comprise 2 products. The first is a “Design Review” of one of your equipment projects. The 2" one is this training
including a copy of SwitchgearDesign. Our experience showed us that this is the faster way of learning.

Easy to do the calculations and to analyze the results.

There are only two screens. In the first one, you type the INPUT DATA of the project. Right after, click on the RESULTS
tab and a new screen will open, showing the RESULTS to know whether the equipment will perform well in the real
test.

- See the curves of temperature rise along the conductors t See the temperature HSElIm\EIWm

cosnitor  INPUT DATA screen [ Geometry of the TYPE OF EQUIPMENT
LVSW 1 &2 = Low Voltage switchgear, MVSW1 —

. Tomperatur nce s stemal @ @ (@] ® (: )
Temperature Rise Medium Voltage Switchgear DUGT_1 = bus way , etc ® i |
Glick INPUT DATA to change dala or click RESULTS Iid \ [ [78 [
to do the calculations and to see the test results Data of the project . 'Q I s N | Il {}. .
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Click the button NEW to create a new project eqdal to the one Type of test to

which s selected (only the name is different) and them change Project selected simulate
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The designer's experience allows us to know if a result calculated with so many input variables is reasonably correct.
SwitchgearDesign is not a tool to make it easy for the user not to think. If you enter the correct data, you can analyze
and improve a project in minutes. Check some of the screens in these links

e http://www.cognitor.com.br/switchgeardesignscreens.pdf

e https://www.cognitor.com.br/TR 150 ENG ValidationSwitchgearDesignSWD.pdf

4. TRAINING PROGRAM (main training + additional )

The idea is that you learn or review the concepts behind each of the high power / high voltage tests and specifications
of the technical standards. Knowing these concepts means to be well above the average designers knowledge.
Learning this, your mind will be more open for challenging tasks like developing innovations and new solutions. An
important point is that you may choose the points which will be given more emphasis and points that are not of your
immediate interest. In the “standard” training the focus is on which we call “main training” below. If the participant
sends questions in advance, the time use is much better. The training includes:

(a) if presential, 2 days composed of 4 sessions of 3.5 hours with Sergio Feitoza presenting
(b) access to videos with durations from 20 to 50 minutes and
(c) receiving the installer of the “computer version” of the SwitchgearDesign software.

Table 1 —MAIN TRAINING

VIDEO PDF
(Video 3) | Introduction of training (public)
Complete video: https://youtu.be/3expB4wHiCM -—-
Reduced 5 min video https://youtu.be/qPSRTf1bCus
TEMPERATURE RISE — Design concepts and tests. (IEC61439 | (private)
(Video 7) | +IEC 62271)

Complete video (private) | |

Reduced 5 min.s free video https://youtu.be/R28GXw1VIZY
(video | SHORT CIRCUIT ELECTRODYNAMIC FORCES: Concepts, IEC

8) 61117, IEC TR 60865.

Complete version (private)

Reduced video https://youtu.be/CRPopRIlyjPc

poF (private) : |

(video INTERNAL ARC TESTS - Concepts, IEC 62271-200 e 307
9) (medium voltage), IEC TR 61641 (low voltage).

Some (free) minutes of the complete video
https://youtu.be/mTpPBkCBAQS
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Complete

PDF (private) :

version (private)

COMPLEMENTARY TRAINING

The “Main Training” covers the most direct points of interest for using SwitchgearDesign software (temperature rise,
internal arc, and short circuit forces tests).For those who need a more complete training information there is an
additional set of contents available. It is covered by the lecturer if previously asked by the company. In any case the
material is available for the participant to study alone. If the participant wants to clarify doubts about these additional
topics, write and send doubts in advance. In this case the lecturer will cover the requested points within the duration

of the main training.

Table 2 - Complementary training i

Participant watches this video

(videos 5and 6)

Video 5 — Specification of Currents and Voltages in New Substations.
video |

PoF (private) - |

Video 6 - Overvoltages and Insulation Coordination

Video |

POF (private) : |

(videos 10 and 11)

Video 10 - Magnetic and Electric Fields and Their Effects (Concepts and Mapping)

video [
POF (private) ;. |

Video 11 - Technical Specifications and Tests ("Bids" of Circuit Breakers, Disconnectors,
Arresters ).

Video |
POF (private) ;. |

(videos 12, 13 and 14)

Video 12 - IEC STANDARDS for Low Voltage Switchgear (IEC 61439 and IEC TR 61641)
Video

PoF (private) - |
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Video 13 — IEC STANDARDS for medium voltage switchgear (IEC 62271-200) and IEC 62271-
307

Video |
poF (private) : | NN
Video 14 - [EC 890 and IEC 62208: ENCLOSURE FOR PANELS
viceo [ HNNNEGEEEEE

pF (private) : |
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5. COMMON DOUBTS FOR SWITCHGEARDESIGN BEGINNERS.

QUESTION 1) WHAT TO DO IF THE SOFTWARE FIGURES ARE NOT EXACTLY SAME AS YOUR EQUIPMENT

The software has geometric arrangements of some types of equipment that are most frequently used. In the following
example, a user mentioned that the figure does not adequately represent the circuit breakers they use.

7. Software 8. Real design
i - . .

vi I o W %"
| [ | S2/me

ANSWER 1) In the last 15 years, | have created around 50 different models of panels and busbars, for dozens of clients.
After simulations followed by real tests, | learned that several design factors | considered in these many models had
little impact on the results. I've learned from use that the fewer dimensions we put into the model, the easier it is to
identify the importance of what really matters. This led to simplifications of the figures below to show just what is
influencing the results. The results are very close to real tests. They are around 20 models as presented above.

In the case above, from the figure shown by the user, using the dimensions of the MVSW1 model, the simulation can
be done properly. In the free web version, there are only the most frequent models, including this one.

QUESTION 2) HOW TO ENTER THE BUS PHASING INTO THE SOFTWARE?

ANSWER 2)

Place a focus - only - to put phase B (center) in the correct position
among the 3 alternatives. For the calculations done here, it's okay if
you change from AtoCorCto A

QUESTION 3) THE BUS END OF OUR MEDIUM VOLTAGE PANEL EXTENDS 2 METERS OUTSIDE THE PANEL CABINET AND
IS SHORT. HOW TO CONSIDER IT?

COGNITOR-— Design of testing laboratories and substation equipment.
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ANSWER 3) This comment is valid for temperature rise tests and is
not relevant for others. The reason for the 2 meters outside is to
ensure that heat is not injected or removed from the equipment

under test. The rule in the technical standard is that the difference
gradient here between the internal (initial) point and the external point at 1 or 2
is forced to be
crc/m meters must not be greater than 1 °C. Instead of drawing an external

conductor, we simply insert the boundary condition into the
i S i Sl TSN equation that the temperature gradient over the distance is less
Ly than1°C/m

QUESTION 4) IN FIGURE, ARE THE LINE AND LOAD SIDES OF THE CIRCUIT BREAKER SHORT-CIRCUITED?

ANSWER 4) The representation only serves to give an idea of the current path, in
the case of calculating electrodynamic forces. If it increases or decreases, say,
about 100 mm the impact is very low in forces. Enter the approximate distances
assuming current flows inside (and not across) the circuit breaker. Incidentally,
there may also be a fuse or a switch in this position. Related to temperature rise
tests, the software calculates the total Watts dissipated in conductors,
connections, and contacts. The main impact factor of the project is the
“resistance seen from the terminals” by phase, the size of the ventilation
fline ad oadside f VG horted? openings (net area knocking down barriers), bare or painted bars and fans, if any.

QUESTION 5) ONLY THE “BARE” AND” PAINTED” OPTIONS ARE AVAILABLE FOR BUS COVERING. HOW TO CONSIDER
MEDIUM VOLTAGE BUS THERMOPLASTIC INSULATION.

Busbars covering

©Bare ANSWER 5) : Use the "PAINTED" option
O Painted

QUESTION 6) HOW TO ENTER THE ENCLOSURE THICKNESS? OUR PANEL HAS VARIOUS VALUES. CABINET BODY - 2.3
MM BACK COVER - 3.0 MM BACK COVER 1.6 MM PRESSURE RELIEF COVER

ANSWER 6) The only reason to include the plate thickness in the input data is for some
calculations related to the supportability of the plates for overpressures. These calculations
are complex to explain here. The concept is that when overpressure occurs, if you exceed a
certain mechanical stress limit, you get a permanent deformation that cannot exceed a
certain value, for example 100 mm. Therefore, forget about the thickness of the
depressurization plates and ONLY consider the minimum thickness value of the main doors
and walls. In the case above | would use the value of the casing body (2.3mm). Also read the
answer to question 7

QUESTION 7) DISTANCE FROM WHICH SCREWS? THE BACK COVER? SIDE COVER SCREWS ?.
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Vi vz Vs ANSWER 7) The distance between screws is intended to estimate the supportability

voume xocupm3) [l 2000 10000

Infialpressure (°3) 1013 1013 1013 of the plates for overpressures. If the space between screws is large, it allows gases
D to escape (test failed). An approximate value for “side cover screws” on air insulated

Burst press. (kPa|

Compartment
/| Consider

inductance
Test duration (ms 100 Test

77| Sk . . . .
b panels (MVSW1) is 20 cm. The most reliable parameter to consider is the
overpressure peak. The second is the integral of the overpressure curve over time.

Duty When we wrote the brochure CIGRE 602/2014 - Simulation of Internal Arc Effects in

Fluid Alr . 51

Npeoommm g . Switchgear T&D (I am a co-author) | proposed to include my values but the WG
understood that they weren't mature enough. Read the "Proposed IEC Guidelines for
the Use of Simulations and Calculations to Replace some Tests Specified in
International Standards" at https://www.cognitor.com.br/Downloadsl1.html

QUESTION 8). ABOUT INTERNAL ARC. THE PANEL DOES NOT HAVE VOLUME 2. ENTERING THE VALUE O IN V2 WILL
RESULT IN AN ERROR MESSAGE IN THE SOFTWARE. WHY ?

V1 v2 V3
Volume x ocup (m 3) - 0 10000

Initial pressure (kPa 1013 1013 1013

Pass Area (m2) 1-2 - 23 1
Burst press. (kPa 437  Click> _

Compartment

' Consider
Inductance

Test duration (ms 100 Test
Duty

Fui Alr v .1

Dist. bolts (mm 274 Py
27 2

QUESTION 9). DISTANCE FROM
THE PHASE OF THE BUS NEAREST
TO THE TOP COVER (PHASE B
AND C).

ANSWER 8) As | explain in
detail in training, whenever
you wish, use only volumes 1
and 2.

Put a large value on volume 2
(the free space) such as
10,000m3. On volume 3 repeat
the same value as volume 2.
Thus, volume 3 will be like an
extension of volume 2

ANSWER 9) With the 3 vertical dimensions and the 3 horizontal dimensions,
you can make many combinations. As explained in question 2, fix the first phase
B (middle) and choose any name for A and C. Using the figure, do your best to
represent your panel.

In these more than 15 years using these models, | haven't identified any
problems with this. If your design experience says something is wrong, try
another approach. The designer's experience is more important than any
software.
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6. SOFTWARE INSTALLATION INSTRUCTIONS (VERSION “DESKTOP”)

Step 0 ) Download the SwitchgearDesign installer in the link informed by Cognitor.

Step 1) Before installing the “desktop” version of SwitchgearDesign you must have the MySQL database manager on
your computer. If you don't have MySqgl you can download the free version of “MYSQL COMMUNITY” which is on the
following link.

If the computer you are using already has MySq|, this installation will not be necessary. The database will keep current
data and future data that may be included by the user.
Link to download the free version of MySgl Community: https://dev.mysqgl.com/downloads/

If installing MySQL for the first time use the following settings if prompted at installation
Host >>>> 127.0.0.1

User >>>> root

Password >>>> AVPsfc39ab7sfcA

STEP 1: Install MySQL

This is the only part that might be more difficult. If you have any trouble, talk to the IT support
staff. It's an operation that must be done step by step without skipping any stages.

1 Search for "MySQL" in your internet browser:
(1 Click on Download:
MySQL

MySQ@L Cluster enables users to meet the database challenges of next generation web, cloud,
and communications services with uncompromising scalability, uptime ...

Resultados de mysql.com Q

Downloads
MySQL Documentation - Database - MySQL Installer 8.0.36 - 4132

v" Move the bar and “Click on the MySQL Community (GPL) link”:
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MySQL Enterprise Edition

MySQL Enterprise Edition includes the most comprehens

cle Support (MOS) »

Developer Download from Ora

MySQL NDB Cluster CGE

MySQL WDEB Cluster is a real-time open source transactic

SQL Enterprise Edition

Customer Download from My

C av cle Support (MOS) »
Trial Download from Oracle ed

MySQL Community (GPL) Downloads »

v Click in the link “MySQL installer for Windows”:

® MySQL Community Downloads

MySQL Yum Repository
MySQL APT Repository
MySQL SUSE Repository

MySQL Community Server
MySQL NDB Cluster
MySQL Router

MySQL Shell

MySQL Operator

MySQL NDB Operator
MySQL Workbench

MySQL Installer for Windows

v' Download the MSI Installer (285.3M):

C API (libmysglclient)
Connector/C++

Connector/)

Connector/NET
Connector/Node.js
Connector/ODBC
Connector/Python

MySQL Native Driver for PHP

MySQL Benchmark Tool
Time zone description tables

Download Archives
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MySQL Installer 8.0.36

0 Note: MySQL 8.0 is the final series with MySQL Installer. As of MySQL 8.1, use a MySQL product's MSI or Zip archive for
installation. MySQL Server 8.1 and higher also bundle MySQL Configurator, a tool that helps configure MySQL Server.

Select Version:
[8.0.36 v

Select Operating System:

[Microsoft Windows v
Windows (x86, 32-bit), MsI Installer 8.0.36 2.1M
(mysgl-installer-web-community-8.0.36.0.msi) MD5: 81861532541F716cf6c6e2c4881al54c | Signature
Windows (x86, 32-bit). Msl Installer 8.0.36 285.3M
(mysql-installer-community-8.0.36.0.msi) MD5: d63232¢190d8c9c294a2f8d776ed1c2@ | Signature

v Click in “No thanks, just start my download”.
® MySQL Community Downloads

Login Now or Sign Up for a free account.

An Oracle Web Account provides you with the following advantages:
Fast access to MySQL software downloads
Download technical White Papers and Presentations
Post messages in the MySQL Discussion Forums

Report and track bugs in the MySQL bug system

Login » Sign Up »
using my Oracle Web account for an Oracle Web account

MySQL.com is using Oracle SSO for authentication. If you already have an Oracle Web account, click
the Login link. Otherwise, you can signup for a free account by clicking the Sign Up link and following
the instructions.

No thanks, just start my download.

[1 After downloading, run the program:

[0 On the first screen, select “Full” and click Next:

Choosing a Setup Type O Server only Setup Type Description
nstalls only the MySQL Server Installs all 'Tflrhf products H"‘,ﬂldw‘: in this catalog
product including MySQL Server, MySQL Shell, M
Router, MySQL Workbench, documentation,
. samples and examples and more.
O Ciient only

nstalls only the MySQOL Client
products, without a server.

® Full

Installs all included MySQL
products and features
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v

v In “Paths Conflicts” Click Next:
v In “Check Requirements” Click Execute then Next:

v o
For Product Requirement Status
(€ MySQL Server 8.0.36 Microsoft Visual C++ 2019 Redistrib...  INSTL DONE
Check Requirements & MySQL Workbench 8.0.36 Microsoft Visual C++ 2019 Redistrib...  INSTL DONE
& MySQL Shell 8.0.36 Microsoft Visual C++ 2019 Redistrib...  INSTL DONE
[ MySQL Router 8.0.36 Microsoft Visual C++ 2019 Redistrib...  INSTL DONE

v" In “Installation” Click Execute and Next:

PR

Product Arch Status
@ [2] mysaL servers036 X64 Complete
] D MySQL Workbench 8.0.36 X64 Complete
@[] mysaL snens.036 X64 Complete
@ D MySQL Router 8.0.36 X64 Complete
Installation ] IZ] MySQL Documentation 8.0.36  X86 Complete
@ B Samples and Examples 8.0.36 X86 Complete

v" In “Product Configuration” Click Next:

STEP 2: Configure the MySQL server

v In the first screen select “Development Computer” Click Next:

MySQL. Installer
MySQL Server 8.0.36

Type and Networking

Server Configuration Type

Choose the correct server configuration type for this My ver installation. This setting will

define how much system resources are assigned to the nstance.
Type and Networking Config Type: | Development Computer v ‘
Connectivity

Use the following controls to select how you would like to connect to this server.

TCP/IP Port: @ X Protocol Port: @
4] Open Windows Firewall ports for network access
[[] Named Pipe Pipe Name: MYSQOL
[ Shared Memory Memory Name:  MYSOL
Advanced Configuration
Select the check box below to get additional configuration pages where you can set advanced

and logging options for this server instance.

[ Show Advanced and Logging Options

v In “Authentication Method” select “Use Legacy Authentication Method” «
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T,
L
b N

MySQLq. Installer Authentication Method

MySQL Server 8.0.36

() Use Strong Password Encryption for Authentication (RECOMMEMNDED)

MyS0L 3 supports a new authentication based on improved stronger SHA256-based password
methods. It is recommended that all new My3CL Server installations use this method going
forward.

Attention: This new authentication plugin on the server side requires new versions of
A connectors and clients which add support for this new 8.0 default authentication
(caching_shal_password authentication).
Currently My5CL 8.0 Connectors and community drivers which use libmysglclient 8.0 support
this new metheod. If clients and applications cannot be updated to support this new
authentication method, the My50L 8.0 Server can be configured to use the legacy MySOL
Authentication Method below,

(®) Use Legacy Authentication Method (Retain MySQL 5x Compatibility)

Using the old MyS0L 5.x legacy authentication method should only be considered in the
following cases:

- If applications cannot be updated to use My50L 3 enabled Connectors and drivers,
- For cases where re-compilation of an existing application is not feasible.
- An updated, language specific connector or driver is not yet available.

Security Guidance: When possible, we highly recornmend taking needed steps towards
upgrading your applications, libraries, and database servers to the new stronger authentication.
This new method will significantly improve your security.

< Back Cancel

v In “Accounts and Roles” type the password ( AVPsfc39ab7sfcA ):

MySQL Server 8.0.36 Root Account Password
Enter the password for the root account. Please remember to store this password in a sec
place.
MySQL Root Password: Iooooouuuuu ‘
Repeat Password: [soeesecaesaessd] |

Password strength:

ccounts and Roles

In the same screen Click in “Add User” . Insert again the password ( AVPsfc39ab7sfcA ) and
set the name of a “Username” . Here is an example.
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Please specify the user name, password, and database role.

}-' T User Name:
AN
Server l Host: |[EAlaGEESE W

Role: | DB Admin ~

Authentication: @ MySQL
MySQL user credentials

Password: |eesssesesesssssssns

Confirm Password: |essssssssssssss

Password strength:

v" In the “Windows Service” Click in Next:
v" In “Service File Permissions” Click in Next:

v In “Apply Configuration” Click in Execute and after Click Finish
v

Writing configuration file

Updating Windows Firewall rules

Adjusting Windows service

Initializing database (may take a long time)

Updating permissions for the data folder and related server files
Starting the server

Applying security settings

Apply Configuration _
Creating user accounts

Q@ Q@ Q@ @ @ @ @ «®

Updating the Start menu link

STEP 3: Configure Router MySQL

MySQL Server 8036 Configuration complete,
MySQL Router 8.0.36 Ready to configure
Samples and Examples 8036 Ready to configure

Product Configuration
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v In the first screen Click in Next and after Finish:

MySQL Router Configuration

MySQL Router 8.0.36

[[] Bootstrap MySQL Router for use with InnoDB Cluster

This wizard can bootstrap MySQL Router to direct traffic between MySQL applications and
InnoDB Cluster. Applications that connect to the router will be automatically directed to an
available read/write or read-only member of the cluster.

MySQL Router Configuration

The boostrapping process requires a connection to InnoDB Cluster. In order to register the
MySQL Router for monitoring, use the current Read/Write instance of the cluster

Hostname:
Port: 3306
Management User: root
Password: Test Connection

MySQL Router requires specification of a base port (between 80 and 65532). The first port is used
for classic read/write connections. The other ports are computed sequentially after the first port
If any port is indicated to be in use, please change the base port.
Classic MySQL protocol connections to InnoDB Cluster:

Read/Write: 6446

Read Only: 6447
X Protocol connections to InnoDB Cluster:

Read/Write: 5448

Read Only: 5449

STEP 4: Configure the Connection MySQL

v In the first screen Click in Next and after insert the password ( AVPsfc39ab7sfcA ):
v

JEITLL LIS IVIY JAZL ITIVES HI3L0IILED 1TUITT LIS H3L LU FELEIVE 301 HIIC SLITSIHNIGS GF U UoLd,

Connect To Server Server Port Arch.. Type Status

I MySQL Server8.036 3306 X64  Stand-alone Server [[CONNECHONSUCEEEdedN

Provide the credentials that should be used (requires root privileges).
Click "Check" to ensure they work.

User name: ‘root } Credentials provided in Server configuration

Password: ‘{ooooooooooooooo \

(o]
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v" Click in Check to verify the status of the connection:
v If it is working well Click in Next:
v Then, “Apply Configuration” Execute and Finalize.

Product Status

MySQL Server 8036 Configuration complete.
MySQL Router 8.0.36 Configuration not needed.
Samples and Examples 8.036 Configuration complete.

Product Configuration

In “Product Configuration” Execute and Finalize.

STEP 5: Import and configure the data base MYSQL Where the data tables will be

v
File Edit View Database Tools Scripting Help

MySQL Connections ®®

Switchgear

% root
*= localhost:3306

v Click to connect to the server:

v’ Click to create a “Schema” e and name it as “hplswd” . Do not change the name.
v

v Click in “Apply” and after, “Apply” again and “Finish”.

v Create a folder in the disk C with the name “SwitchgearDesignSWD”
(C:/IswitchgearDesign ) . Copy and paste inside this folder the file “hplswd.sql” which is in
the installer file.

COGNITOR-— Design of testing laboratories and substation equipment.
Phone. 55-21-988874600 . SKIPE: sergiofeitozal E-mail sergiofeitozacosta@gmail.com ** Site http://www.cognitor.com.br



mailto:sergiofeitozacosta@gmail.com
http://www.cognitor.com.br/

TRAINING on Lv/mv Switchgear Design & Tests (IEC 61439 & IEC 62271)
Creating impactful innovations with SwitchgearDesign

Learn how to design electric panels / switchgear to be approved in the tests
(internal arc, temperature rise, short circuit strength, seismic & dielectrics)

S & E &L [ &

Query 1 NECE Schema

S

- Rename References

Charset/Collation: Default Charsel v  Default Collatior v

v' Go to the tab “Server” and select “Data Import”:
v

Server Tools Scripting Help
J Server Status
Client Connections
Users and Privileges 4
Status and System Variables l |

Data Export FEFE nces

Data Import
[Cnllatim “

v Find the created folder hplswd and click in “Start Import”:
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& Data Import < directory where there is a copy of the file hplswd.sD

Import from Disk  Import Progress e

O) lnvo&ﬁom[)nm?rox(thdu C:\WUsers\SAMSUNG Desktop! SwitchgearDesignSWDpor E
Select the Dcmﬁr'o;ec't“Foider to import. You can do a selective restore.

Load Foldes Cantents : :

— for example C:/SwitchgearDesign
O 1mport from Seff-Contained Fie sers \SAMSUNG \Document
Default Schema to be Imported To
< The default schema to import the dump into.
Default Target Schema: New... NOTE: this is only used if the dump file doesn't contain its schema,

hplswd otherwise it is ignored.

Select Database Objects to Impart (only avadable for Project Folders)

' Imp... Schema ‘ Imp... Schema Objects
M hplswd
| < >| | < >

Dump Structure and Dat

v If everything goes right you will see the server hplswd (on) in green and without import errors
(see next figure).
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SCHEMAS ®
. . Switchgear
{l Filter obiect b
. | G Data Import
v hplswd <:
B Tabl Import from Disk  Import Progress
= ab‘es <:|
= Views Import Completed
D - ]
B9 Functions =
tatus:
- sakila
< sys' 10of 1imported.
| world Log:

01:19:40 Restoring hplbt (a_regrasdec)

Running: mysql.exe --defaults-file="C: \Users\SAMSUNG \AppData | ocal\Temp\tmprjekjwib.
--port=3306 --default-character-set=utf8 --comments --database =hplbt < "C:\\Users\\SA!
\hpibt.sql®

01:20:09 Import of C: \Users\SAMSUNG \Desktop \SwitchgearDesignMDpor has finished

Administration Schemas

Schema: hplswd <:

v’ After importing the data click , with the right button in the folder “Table” and Click in “Refresh
All”.

v

v You are almost ready

‘ile Edit View Query Database Server Tools Scrip
S e S8EEHEHE &

SCHEMAS ®
, J Switchgear
Q |[Filter objects D
I ata Im
v hplswd J F
E&] Table- Imoort from Disk Import Pr
B View Create Table...
¥ Store Create Table Like.. N
B Funct
> sakila Search Table Data..
> sys Table Data Import Wizard
> \'.'Orld
Refresh All

| 01:19:40 Restoring hplbt
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STEP 6: Install the program Switchgaer design with the installer SwitchgearDesignSWD eng.

 About the installation, after downloading or copying the SetUpSwitchgearDesignpor.zip
installation file (approximately 9 MB), save it to a directory on your computer.

* To install, unzip the ZIP file and right-click on the unzipped file, then left-click on "Run as
administrator”.

» Click OK to everything and, when prompted, enter the installer password (13 digits) *************
(sent separately)

* After installation, a software icon will be created on the "desktop" and in the list of programs in
the START button. If it is not created automatically, you can create a shortcut on the desktop to
the file C:\SwitchgearDesignSWD\SwitchgearDesignSWD.exe (or the other name of your version)

» On your computer, ONLY one directory called C:\SwitchgearDesignSWD will be created where
all the necessary files will be located.

» The SwitchgearDesignSWD.exe file and all other files will be installed in this directory and its
subdirectories. Nothing will be installed outside of this directory.

* This is an installer designed to allow the software to function well on all computers and operating
systems.

+ Although | have already installed it on many different computers, sometimes, when installed on
another PC, it may (rarely) be necessary to add some auxiliary files.

* Therefore, if an error occurs during installation, please note the error message or take a
screenshot and send it to me at sergiofeitozacosta@gmail.com

* A typical message is... "This file is missing."

STEP 7: You are ready to start using

The software is for exclusive use within the company and may not be passed on to third parties
without written authorization from Cognitor.

The terms of use are "USE AT YOUR OWN RISK". The software author and Cognitor are not
responsible for any results or use made of the results.

In the "Publications" section of the Cognitor website, there are many free documents, including case studies
validating the software. IF YOU HAVE NOT RECEIVED TRAINING, IT'S BEST NOT TO USE IT.
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TRAINING on Lv/mv Switchgear Design & Tests (IEC 61439 & IEC 62271)
Creating impactful innovations with SwitchgearDesign

Learn how to design electric panels / switchgear to be approved in the tests
(internal arc, temperature rise, short circuit strength, seismic & dielectrics)

1) BIBLIOGRAPHY ABOUT OR MENTIONING TESTING SIMULATIONS (Sergio Feitoza Costa is author or coauthor of
these documents)

[1] BROCHURE CIGRE 602(2014): TOOLS FOR SIMULATION OF EFFECTS OF THE INTERNAL ARC IN T&D SWITCHGEAR.

[2] GUIDE" FOR THE USE OF CALCULATIONS AND SIMULATION OF LABORATORY TESTS (referred in the brochure Cigré
602/2014)” http://www.cognitor.com.br/GUIDE Simulations vO October2010.pdf
To understand the context read also: http://www.cognitor.com.br/Article Competitivity Eng 04102011.pdf

[3] BROCHURE CIGRE 740 (2018) - CONTEMPORARY SOLUTIONS FOR LOW-COST SUBSTATIONS. (Check Cigré site)
[4] BROCHURE CIGRE 830 (2021) - SIMULATIONS FOR TEMPERATURE RISE CALCULATION. (Check Cigre site)

[5] IEC TR 62271-307 (2015) - GUIDANCE FOR THE EXTENSION OF VALIDITY OF TYPE TESTS of AC metal and solid-
insulation enclosed switchgear and controlgear for rated voltages above 1 kV and up to and including 52 kV ( IEC site)

[6] “SIMULATIONS AND CALCULATIONS AS VERIFICATION TOOLS FOR DESIGN AND PERFORMANCE OF HIGHVOLTAGE
EQUIPMENT” - Co-authors: M. Kriegel, X. Zhu, M. Glinkowski, A. Grund, H.K. Kim, P. Robin-Jouan, L. Van der Sluis, R.P.P.
Smeets, T. Uchii, H. Digard, D. Yoshida, S. Feitoza Costa CIGRE WG A3-20 publication A3-210 (2008) - Presented at
Congress Cigré - Paris 2008 http://www.cognitor.com.br/Cigre Paris A3 210 2008.pdf

[7 ] SIGNIFICANT PARAMETERS IN INTERNAL ARC SIMULATION AND TESTING, CIGRE WG A3.24, CIGRE A3 SESSION,
2009 -Co-authors: M. Kriegel, R. Smeets, N. Uzelac, R. Pater, M. Glinkowski, P. Vinson, S. Feitoza Costa, G. Pietsch, E.
Dullni, Th. Reiher, L. van der Sluis, D. Yoshida, H.K. Kim, K. Y. Kweon, E. Fjeld,

[8] VALIDATION OF SIMULATIONS OF HIGH-POWER TESTS (TEMPERATURE RISE, SHORT TIME AND CREST CURRENT
TESTS — ELECTRO DYNAMICAL FORCES / STRESSES AND OVERPRESSURES FROM INTERNAL ARC) - REPORT 071/2014:
http://www.cognitor.com.br/TR 071 ENG ValidationSwitchgear.pdf

[9] VALIDATION OF MAGNETIC & ELECTRIC FIELDS MAPPING & TEMPERATURE RISE TESTS SIMULATIONS - TEST -
REPORT 074/2015 http://www.cognitor.com.br/TRO74ENGValidationTempRise.pdf

[10] Book “SWITCHGEAR, BUSWAYS & |ISOLATORS and SUBSTATIONS / LINES EQUIPMENT
https://www.cognitor.com.br/Book SE SW 2013 ENG.pdf

[11] Book “180+ POSTS FOR THE ELECTRIC POWER INDUSTRY “ http://www.cognitor.com.br/180posts.pdf

[12] EXECUTION OF EXPLOSION AND FIRE PREVENTION SYSTEMS FOR POWER TRANSFORMERS , to avoid
overpressures resulting from internal electric arcs - A proposal for a new IEC standard based on the Brazilian Standard
NBR 8222 (2005): http://www.cognitor.com.br/suggestionnewiecstandardtransformersfiresandexplosions.pdf

To better understand the context read this article https://www.cognitor.com.br/transformersfiresexplosions.pdf

[13] “SUGGESTIONS TO SC32A FOR NEXT REVISION OF IEC 60282-2 - High-voltage fuses - Part 2: Expulsion Fuses
(Cover aging of fuse links, concepts of IEC62271-307 and identification of what was tested)
http://www.cognitor.com.br/suggestionnewiecstandardtransformersfiresandexplosions.pdf
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http://www.cognitor.com.br/Cigre_Paris_A3_210_2008.pdf
http://www.cognitor.com.br/TR_071_ENG_ValidationSwitchgear.pdf
http://www.cognitor.com.br/TR074ENGValidationTempRise.pdf
https://www.cognitor.com.br/Book_SE_SW_2013_ENG.pdf
http://www.cognitor.com.br/180posts.pdf
http://www.cognitor.com.br/suggestionnewiecstandardtransformersfiresandexplosions.pdf
https://www.cognitor.com.br/transformersfiresexplosions.pdf
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Learn how to design electric panels / switchgear to be approved in the tests
(internal arc, temperature rise, short circuit strength, seismic & dielectrics)

[14] Article: LET'S ACT SERIOUSLY ON ENERGY EFFICIENCY ? ENVIRONMENTAL EFFICIENCY CERTIFICATE of electrical
products (kg/MVA) - The draft of a global technical standard
http://www.cognitor.com.br/EnvironmentalEfficiencyCertificate.pdf
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CONTACT: In case of doubts write or call me Sergio Feitoza Costa

Phone (55-21) 9.8887.4600 E-mail sergiofeitozacosta@gmail.com
Site: http://www.cognitor.com.br

CV of Sergio Feitoza Costa; https://www.cognitor.com.br/Curriculum.html

https://www.cognitor.com.br/cvenglishplus.pdf

Publications by Sergio Feitoza:

https://www.cognitor.com.br/Downloadsl.html

Patent by Sergio Feitoza Costa
Article and movie in http://www.cognitor.com.br/SwitchgearMetalFoam.pdf
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