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Book Descriptions:

control panel design manual

Industrial control panels don’t include the main power, nor do they include the controlled
equipment; rather, the panel is mounted on a back panel or subpanel or in an enclosure, depending
on the application. Industrial control panel design begins with weighing design requirements and
specifications and preparing schematics, but the design process can be quite complex in order to
ensure that all applicable regulatory standards and safety requirements are met. We’ve created this
guide to provide an overview of the key design considerations applicable to industrial control panel
design, including schematics, relevant regulatory standards, and design considerations relating to
every facet of effective control panel design for industrial equipment and machinery. It’s not a
simple matter of selecting an appropriate enclosure and a back panel that houses the electrical
hardware. The process should always begin with an evaluation of the specifications, requirements,
and regulatory standards. After these considerations are evaluated, drawings are created to outline
the specific configuration of wiring, circuits, controls, and every other aspect of the final control
panel. Good design addresses both the electrical and physical requirements. The schematic is the
foundation for the subsequent development of an industrial control panel. Regulatory Standards
Related to Industrial Control Panel Design Despite many Code cycles, many industrial control panels



are still not compliant with the regulatory standards which are accepted industrywide. Compliance,
however, is critical for ensuring minimal safety risks associated with installing and operating
industrial equipment and machinery. Below is an overview of the most prominent regulations
applicable to the design, manufacture, and installation of industrial control
panels.http://dawahcity.com/userfiles/fender-bassman-400-service-manual.xml

1.0.

Like all regulatory standards, industrial control panel standards are subject to change over time, and
in fact, one of the most relevant standards, UL 508, has recently been phased out and replaced by an
updated, harmonized international standard. Because of the changing nature of regulatory
standards, it’s important to stay uptodate on current requirements. NEC The National Electrical
Code NEC, or NFPA 70, is a widelyaccepted standard for the safe installation of electrical equipment
and wiring. The NEC is adopted by state or by region to standardize the enforcement of safe
electrical practices. Article 409 covers industrial control panels and applies to panels intended for
general use at 600 volts or less, in ordinary locations. Article 409 specifies that industrial control
panels must be evaluated and marked for their Short Circuit Current Rating SCCR, which is
established by evaluating each feeder individually as well as all branch circuits. The smallest kA
value is used as the kA value for the panel as a whole. The kA value must be greater than the kA
value of the incoming source in order for the panel to be installed. NFPA 79 NFPA National Fire
Protection Association 79 is a section of the NEC that pertains to wiring standards for industrial
machinery. The scope of this standard encompasses electrical and electronic elements of all
machinery that operates at or below 600V, including injection molding machines, assembly
machinery, machine tools, and material handling machinery, among others, as well as inspection and
testing machinery. NFPA 79 provides safeguards for industrial machinery aimed at protecting
operators, equipment, facilities, and workinprogress from fire and electrical hazards. Portions of
NFPA 79 relate to control circuits and control functions, operator interface and control devices,
location, mounting, and enclosures for control equipment, and other topics relevant to the design of
industrial control panels.http://globalone-mould.com/gbw/fckfiles/20201011204918.xml
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UL 508 and UL 6094741 UL 508 was one of the most important standards to recognize for many
years, but this standard has recently been phased out and has been replaced by UL 6094741. Before
January 26, 2012, listed control panels were evaluated to standard UL 609474. If a customer
specifically requested that a panel be evaluated to UL508, this was permissible. From January 26,
2012 through January 26, 2017, new industrial control panels were evaluated to UL 609474.
However, evaluating revisions to existing control panels to UL508 was permissible if requested.
After January 27, 2017, all listed industrial control panels are required to meet UL 6094741
specifications. The transition is meant to harmonize the standards from UL and other entities
including the Canadian Standards Association CSA and the International Electrotechnical
Commission IEC in Europe. It’s worth noting that UL 508 and UL 6094741 are largely the same in a
technical sense but do incorporate important national differences in order to harmonize and create
an international standard. The primary impacts of the transition relate to how products are tested
and qualified to a standard due to differences in voltages used around the world. Industrial voltages
in the United States are 480 V at 60Hz, while industrial voltages in Europe are 400 V at 50Hz. Given
the many standards applicable to specific types of industrial control panels and those intended for
use in specific applications, it’s imperative to identify the appropriate standards at the beginning of
the design process. Design Considerations for Industrial Control Panels A variety of design
considerations must be weighed throughout the design process in order to design a control panel
that meets functional requirements, application specifications, and regulatory standards.

The following design decisions represent the primary design considerations in developing an
industrial control panel, although additional considerations specific to individual applications may
apply. Enclosures and Space Requirements The intended environment largely dictates the
appropriate type of enclosure for an industrial control panel. You’ll need enough space to install and
wire components, and it’s also wise to plan for several receptacles to reduce the need for extension
cords when it’s necessary to power test equipment or appliances. Placement is another
consideration related to enclosures. Depending on where the panel will be located, you may need to
account for swing requirements of cabinet doors if a cabinet enclosure is being used. If a control
panel will be located in an area with a high ambient temperature, a ventilation fan or air
conditioning may be required to keep the control panel within an ideal operating temperature range.
If temperature control applies, it’s necessary to allow for easy access to air intakes and exhaust
vents which makes it easier to access and replace filters. Both NEC required clearance around
power wiring and UL required clearance around heat producing devices must be considered to allow
adequate room for ventilation. Space considerations are paramount, as one of the most common
NEC violations involves control panels that are too small or too confined to allow for the proper
space for wiring and wire bending. It’s also wise to consider space requirements not only for the
current configuration but possible future needs, as restricted space is a common challenge for
retrofits. Wire Sizing and Component Types When it comes to wire sizing and selecting the



appropriate component types, there are two important rules of thumb Wires should be sized based
on load current. In turn, circuit protection should be based on wire size.

http://ninethreefox.com/?q=node/14505

Selecting the appropriate wire size is essential for ensuring that the circuit is capable of delivering
the required load current, while selecting the best circuit protection reduces the risk of fire by
preventing wires from overheating. Component types should be selected based on functional
requirements. Selecting components of the right size is critical, as well, as voltage and load current
requirements can mandate minimum size requirements. UL standards outline specific requirements
for wiring, such as wiring materials, labeling for conductors, sizing for power circuit conductors, and
wire sizing. Control Components and Circuits What type of controls are appropriate for the
application. There are a variety of options from relays to timers to terminal blocks. Opt for the
simplest control components possible. Control circuits provide logic for the operation of power
circuit components. These circuits are typically lowervoltage for safety, and components such as
control power transformers CPTs and power supplies are utilized to convert the power circuit
voltage to the control circuit voltage. Supply Conductors Supply conductors should allow for the
highest possible load that may occur. This is typically calculated by determining the sum of all
connected motors and apparatus keeping in mind duty cycles and which motors and apparatus will
operate simultaneously, and adding this sum to the full load current for all resistive loads plus 125%
of the full load current of the highest rated motor. Handling Overcurrent Protection You’ll also need
to consider overcurrent protection in the design phase. There are two options overcurrent protection
can be placed ahead of the panel or incorporating a single, primary protective device in the panel
itself. Depending on the application, it may not be desirable to integrate the protective device in the
panel to minimize the need to open an enclosure.
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Operator Devices Operator devices include components such as push buttons, indicator lights,
digital panel meters, levers, and the like, but these devices can also be more complex, touchscreen
displays. Such HMIs humanmachine interfaces allow for more complex functionality, but also
require computing components and software development, which can add to the cost. When it comes
to controls, the old K.I.S.S. principle Keep It Simple, Stupid applies. Simpler is always better, but
simpler may not always be possible. You should, however, opt for the simplest operator devices
appropriate for the functional requirements to support ease of use. All industrial control panels
should include an emergency stop which differs from a cycle stop , typically a selflatching control in
a mushroom or palm type. Emergency stops, or Estops, are also required by OSHA Occupational
Safety and Health Administration, and they cannot be buttons on an HMI; they must be a pushbutton
design which is hardwired into the safety circuit. Additionally, any start buttons or switches should
be located directly above or to the immediate left of the associated stop button. Labeling It’s
imperative to properly label all wires, terminals, and other components in an industrial control
panel. It’s a timesaving strategy that also reduces the likelihood of errors in testing, routine
maintenance, and repairs. Labels should be durable enough to withstand the conditions of the target
environment to avoid fading and damage that renders them unreadable. Front Panels and Faceplates
Front panels and faceplates may seem like an afterthought, but these elements are equally as
important to the overall operation of machinery as the interior functional components. Front panels
should be durable enough to withstand extreme temperatures, weather conditions, cleaning
products, and chemicals to protect the underlying components.
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Front panels and faceplates may include metal or plastic substrates, depending on the application
specifications, and can be mounted with studs, adhesives, or fasteners. Digital or screenprinted
graphics provide visual guidance for operators and incorporate labeling of operator devices to
ensure usability. Therefore, face plates must have the durability necessary to remain readable for
the life of the asset. There are many, many individual components and elements that go into an
industrial control panel. This guide is meant to provide an overview of the primary design
considerations. Given the depth and complexity of control panel design, as well as the application
specifications and regulatory considerations, partnering with an expert experienced in designing
and developing industrial control panels is a timesaving and costeffective option for manufacturers.
Read More from Metalphoto of Cincinnati US Dot Numbers Custom Front Panels Custom Aluminum
Panels Panel Overlays Medical Labels Blank Metal Tags Custom Metal Name Plates Asset Tag
Labels Metalphoto Domed Labels Aluminum Nameplates Brass Nameplates Related Posts How Does
a Hydraulic Flow Control Valve Work. Learn how your comment data is processed. Guide to Design
of Industrial Control Panels The information contained in the manual is intended to assist panel
builders. The typical circuit diagrams and interpretations of standards are not binding and do not
claim to be complete regarding configuration, equipment or any other eventuality The typical circuit
diagrams and interpretations of standards do not represent specific customer solutions, but are only
intended to provide support when it comes to typical applications. You are responsible for ensuring
that the products described are used correctly. The typical circuit diagrams and interpretations of
standards do not relieve you of your responsibility to ensure safe handling when using, installing
operating and maintaining the equipment.

When writing these guidelines, a lot of tables and texts were taken straight from the NEC 2008 or
UL standards. All users must always check whether the items quoted are still up to date or not. An
example of calculating the main disconnecting means in the feeder circuit you will find within this
guide This information has been taken from various English documents and translated and
interpreted back to the best of our knowledge. The original English version takes precedence in all
cases. The information provided here will not in most cases be sufficient to attain approval, listing,
certification or authorization. Detailed knowledge of the corresponding regulations is needed for
that. It helps you to shape up your technical skills in your everyday life as an electrical engineer.



More Information 8 Comments P.SitaRamaRao Apr 10, 2020 It is of immence knowledge to me.
Reply Tedros Araya Aug 30, 2019 Hi mate much appreciate your contributions towards the industry.
Best regards Reply Dell Woodmansee Jul 24, 2019 Hello, I have a question. In our industrial
enclosure, typically from our main circuit breaker we run to a power distribution block and start our
tap conductors to our various circuits. This is straight forward tap rule. When using a MCB with
multiple secondary lugs, when we have a large single load, to run from one of the lugs to a CB for a
large VFD for example, and from the other lugs to a power distribution block reduced in size but
sized per loads to then tapped from there distribution block for the smaller circuits. Since we have
split at the wiring from the MCB, is the taps below the distribution block considered a tap of tap
hence illegal. Reply Sakthivel.

https://webmodeli.com/wp-content/plugins/formcraft/file-upload/server/content/files/1628592f4a62e
d---bw-microdock-2-manual.pdf

s Mar 02, 2019 HiiI am looking for a training book for me about electrical designingbook Reply P
IMRAN KHAN Oct 31, 2018 am a beginner, how learn these all Reply Suresh Kumar Sep 04, 2018
electrical busbar panel design guide required Reply Agbor Roland Apr 10, 2018 Please can you give
me the power and control circuit diagram of AUTOMATIC START GENERATOR WHEN MAIN
POWER FAILS.Plans and Pricing Log In Facebook Linkedin Linkedin Twitter. Many countries around
the world have their own national versions of the IEC standards. New EU Directives were
transposed into national legislation before the end of 2016. We always advise you in real time of
important new developments and their impact on your daytoday activities. Learn more from white
papers, technical manuals, brochures and flyers, watch the webinars or use our offer on software
tools for the electrical engineering. Designers and builders of control panels who apply the relevant
IEC standards and document the fact can be confident they are satisfying market requirements in
most countries. IEC 602041 is the relevant standard, but it is the manufacturers responsibility to
ensure the best possible electrical safety of the control panel. For the European market, this is even
stipulated in the relevant directives.The new published version of DIN EN 602041 is available since
June 2019. Parts 1 and 2 establish safety requirements for power switchgear and controlgear
assemblies, which may also be of relevance to machine control panels. Products marketed in the
European Economic Area must satisfy the protection goals of the applicable Directive or Directives.
The EU declaration of conformity forms the basis for CE labeling of a product it is the
manufacturer’s declaration that the product it is marketing complies with the fundamental health
and safety requirements of all relevant European Directives, i.e. that it is in conformity with them.

On April 20, 2016, the new versions of a total of eight EU Directives were transposed into national
legislation of the EU member countries, including the Low Voltage, EMC and ATEX Directives.
Definition of one stipulation for equipment maintenance is permitted It also covers other hazards
mechanical, chemical; noise, etc. Use our tools to arrange the technical features of products and
systems, easily and intuitively, to suit the requirements of your application. The legal and normative
requirements not only have to be taken into account but also added to the documentation for an
industrial control panel as part of a technical risk assessment. The same applies to electromagnetic
compatibility. A well thoughtthrough design can prevent this type of disruption before it happens. A
heat strategy is therefore essential and is required under the standards. That’s why the expected
minimum and maximum shortcircuit current at the machine’s infeed RMS value in kA must be
agreed upon between the customer and machine manufacturer. We provide a general overview of
the requirements and our tools help ensure easy, timesaving implementation. The information must
be provided in an agreed language. It must be kept available for the authorities for ten years after
the electrical equipment was last placed on the market. This is necessary in addition to a risk
analysis and assessment that may be conducted, if applicable, within the scope of the Machinery
Directive. Looking for documents, finding and compiling them is often a timeconsuming and complex
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task. Our tools make it possible to draw up the documentation in parallel with the engineering
process. For example, you can use Just enter the article numbers for the Siemens products from
your parts list and you can get all the available product data in a single package Please enable
JavaScript and reload the site. How to enable JavaScript Please note that there might be constraints
on site display and usability.

For the best experience we suggest that you download the newest version of a supported browser.
Although there are many different types of control panels used in industries, all share many
similarities as each distributes power, senses input conditions, executes logic, commands outputs
and allow users to interact. Industrial control panels perform these and other functions using
standard enclosures. In this post we will highlight some main topics, and in subsequent posts we will
delve into more detail. This industrial control panel design guide won’t make you an expert
overnight, but it will help ensure a successful project. Typical contents include Here are some
general topics that must be addressed Other required reading for designing and working with
various control panels To ensure compliance with codes and standards, design work should be
performed under the guidance of a qualified engineer. Often these appear generic, but specifications
can force designers into making unexpected accommodations, and it’s better to know this early
instead of discovering it later. Ensuring plenty of working room and illumination within the
enclosure, as well as selecting touchsafe components, are two of the best ways to keep workers safe.
Using the lowest voltages practical usually 120 Vac and 24 Vdc is preferred for automation circuits.
However, some panels must contain components supplying higher voltages like 480 Vac power to
motors and heaters. But due to arc flash and other safetyrelated concerns, it’s best to keep any
voltage above 120 V in separate panels where possible. Circuits should be designed failsafe such
that if power is lost or a wire becomes disconnected, the controlled equipment transitions to the
safest state possible, usually off or closed. Can the industrial control panel fabricator mount all the
parts with appropriate spacing and wire them as needed.

Next, are the field installers able to physically mount the panel while maintaining NECmandated
working space, route field wiring to it and terminate external wiring with enough slack. Finally, can
technicians now and in the future have enough visibility and working room to troubleshoot and
replace components mounted inside the industrial control panel First, what is the environment
outside the industrial control panel with regards to temperature, moisture, chemicals and other
contaminants. The panel and all penetrations must maintain the proper NEMA rating. Second, how
high or low of a temperature can the interior components withstand, and will thermal devices need
to be added to remove or add heat. This is especially critical for outdoor industrial control panel and
those with sun exposure. Power distribution, overcurrent protection, power supplies, short circuit
current ratings and load calculations demand detailed design analysis. Complexity begins when
routing and terminating the proper size and color of wires to the right places, and at this point
component and wire tagging becomes important. Some tagging is required by the NEC or UL, while
other tagging is up to the designer standards. Safety is a prime consideration, which can be
achieved by following applicable codes and standards. Click a star to rate. Visit our export site or
find a local distributor. Activity Translate Error You dont have JavaScript enabled. This tool uses
JavaScript and much of it will not work correctly without it enabled. Please turn JavaScript back on
and reload this page. Last modified by noshea on Sep 27, 2012 345 PM. Connect with your peers and
get expert answers to your questions. All Rights Reserved. This flat, verticle equipment mounted
with the control instrumentation is normally kept outside or in an enclosed space in industries or
factories.

A panel enclosure is an essential part as it protects the electrical equipment with the surrounding
impurities giving it better longevity. They are placed out in the open and is helpful when you need
immediate shutoff. Normally, used in industries, these type of panels are placed away from human



existence wherein all the components are intact. Maintaining these control panels is a must as it
ensures better functionality of equipment and reduces chances of human errors or accidents. Thus,
today we have an interface that has made work much faster and easier. Control Panel acts as a
shield that protects electrical hardware. Proper placement of industrial enclosures is also very
important. Before starting the design, thoroughly evaluate the specifications, requirements and
regulatory standards. Placing safety measurements in your design layout will give a detailed outline
of the final control panel. IPanels designed by Integra Engineering is tested under the IEC
standards. Head down to know important international standards. Considering the growing
uncertainty of electronic markets, the IEC examines control panels under various standards that
need to be kept in mind during the construction of panels. The features of this advanced panel
enclosure include Poor maintenance of this electrical equipment can lead to shortened lifespan and
there is another round of shelling money. Read below on ways to maintain your electrical equipment.
Once you understand these factors, maintaining your equipment would be much easier. To improve
the lifespan of your electrical equipment, make sure the ideal temperature is 95 degrees Fahrenheit
35degree Celsius. Humidity can cause internal condensation that may result in a short circuit or an
electric shock. In the case of running water caused due to gaps, corrosion can pose serious damage
to the equipment. Adhere to advanced closedloop cooling systems that may be useful.

To prevent such harsh conditions, the enclosure should be fitted with filtered fans and cooling or
heating systems to beat the cold and hot temperature. Excess amount of dirt can result in a loose
connection of wires. This will save money and give extra service longevity. The areas to be cleaned
should be easily accessible. Clean it with a slightly wet rag added with an inflammable solvent.
Always wear protective apparatus like gloves, apron, mask or respirators and goggles while dealing
with solvents. Panel enclosures need to be cleaned regularly as it may get dirty soon. While filters
should be cleaned or replaced at regular intervals. Cleaning your equipment on a regular basis can
help in maintaining the efficiency of the equipment. Use proper equipment. If you are not
professional, DON’T DARE TO TRY! Using vents in the enclosures can help the air to escape and
allow cool air to enter the enclosure. Also, the location of the panel enclosures matter as it needs
sufficient room space with a free flow of air from outside. Filters placed at the vent need to be
maintained and replaced regularly. They are of two types This method works on the principle of
convection wherein warm air rises and cool air takes its places and cools down the system. Filters
can be used to protect enclosures from dirt, dust and harmful particles. Humidity can be a factor
hindering your equipment. Heat exchangers can cool the temperature even in cooler areas where air
conditioners can cool air in hotter areas. This is the best alternative that allows a continuous flow of
air that helps in maintaining temperature. Filters should be installed to safeguard your equipment
from air pollutants. Along with being a prominent panel enclosure manufacturer in India, it is also
known as a reputed relay manufacturer in India serving the Indian and Konkan Railways. Check out
our site to know more! Post Box No. 55, HALOL 389 350. Dist. Panchmahals, Gujarat, INDIA.

They are often custom designed for specific applications. They may also include displays in the form
of lightemitting diode LED indicators, analog gauges, or numerical readouts. Common applications
include audio control and mixing, power control, motor control, and access control. Fire alarm
control panels, which connect and control detectors, alarms, and suppression systems, are often
standard products but may be custom built as well. This particular panel was designed using the UL
508A standard described in detail below. This section covers the following design considerations
This standard includes recommendations for protection of individual control circuits, maximum
permitted loads, proper internal and external wiring, and display location. To browse Academia.edu
and the wider internet faster and more securely, please take a few seconds to upgrade your browser.
You can download the paper by clicking the button above. Related Papers Paneles de control y
equipamiento electrico de maquinas industriales para Norteamerica Guia de aplicacion practica By
Pablo Gaston Vazquez Combination automatic motor starters By mohammed abd el khalek Control



Panel Technical Guide By Israel Muhi A New Standard for Electrical Apparatus Applications in
Industry By Peter E Sutherland A The ABCs of Overcurrent Coordination By Alex Papathanasiou
READ PAPER Download pdf. A Fun Day Out at the Other Chernobyl For some reason they let me in a
place that could destroy the planet. Making Nuclear Power Safer Controlroom of nuclear power
plant spaceship controls Google Search Nuclear Power Plant Control Room Because the nuclear
power plants are dealing with radioactive materials, part of the process is to watch the whole facility
carefully. Control rooms are available to make sure that everything in the nuclear power plant is
running smoothly and is in good condition. Gorgas Steam Plant, 230 Explore Larry Millers photos on
Flickr. Larry Miller has uploaded 39764 photos to Flickr.
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