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The Dielectric Voltage Withstand Test - UL



The Dielectric Voltage Withstand TestBenefits and limitationsThe Dielectric Voltage Withstand Testpage 2 The Dielectric Voltage Withstand test is an integral part of the product safety evaluation of electrical and electronic devices, and provides manufacturers with important information regarding the quality and appropriateness of the chosen insulation system. The test involves placing an extra-high Voltage across the insulation barrier of the device for one minute. If the insulation holds the Voltage , the device is deemed to have passed the test. However, if the applied Voltage leads to the sudden breakdown of the insulation material and allows current to flow, the insulation is determined to be insufficient since it might pose a shock hazard to the Dielectric Voltage Withstand test is widely used, the real objective of the test is often misunderstood, which may lead to incomplete testing or misleading test results.

the device to accommodate transient overvoltages, such as voltage surges and switching transients. This provides a safety margin for production variations and the aging of the material. The objective of the dielectric voltage withstand test is to establish the minimum level of electrical insulation necessary to prevent human contact
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    	Transcription of The Dielectric Voltage Withstand Test - UL


        
    	1 The Dielectric Voltage Withstand TestBenefits and limitationsThe Dielectric Voltage Withstand Testpage 2 The Dielectric Voltage Withstand test is an integral part of the product safety evaluation of electrical and electronic devices, and provides manufacturers with important information regarding the quality and appropriateness of the chosen insulation system. The test involves placing an extra-high Voltage across the insulation barrier of the device for one minute. If the insulation holds the Voltage , the device is deemed to have passed the test. However, if the applied Voltage leads to the sudden breakdown of the insulation material and allows current to flow, the insulation is determined to be insufficient since it might pose a shock hazard to the Dielectric Voltage Withstand test is widely used, the real objective of the test is often misunderstood, which may lead to incomplete testing or misleading test results.
2 This white paper seeks to clarify the theory of Dielectric breakdown and the objective of the Dielectric Voltage Withstand test. It explores the applications and limitations of the test in order to better ensure its appropriate use in the product safety approval Mechanism of Insulating MaterialsCurrent flows in a material when an electromotive force is applied that is strong enough to force the movement of electric charge. This charge movement is carried by electrons in the material, and can be measured as electric current. Metals, such as copper, have many free electrons available to transfer electric charge. This makes copper a good conductor because there is little resistance to the flow of charge and the energy lost as heat, due to current is performance of conductive materials is in marked contrast to that of insulating materials, which have a physical structure that prevents the easy movement of electrons.
3 Since the electrons cannot move freely, they cannot effectively carry charge through the material. However, it is always possible to force the material to conduct by exposing it to sufficiently high Dielectric Voltage Withstand TestBenefits and limitationsThe Dielectric Voltage Withstand Testpage 3 The Theory of Dielectric BreakdownThe Dielectric breakdown of an insulating material is a complex physical phenomenon but it may be generally characterized as a sudden change in the resistance of the insulation under test due to the applied Voltage . Simply stated, the test Voltage breaks down the insulating properties of the mechanism of Dielectric breakdown begins with the application of a strong electric field to the insulating material by a high Voltage .
4 Different materials require different levels of electric field in order for Dielectric breakdown to occur. Metals and other conductors have free electrons without the application of any electric field, but insulating materials typically require a very high electric field to allow electrical current to the electric field is sufficient, it energizes the insulator s electrons until they gain enough energy to cross the bandgap and move into the conduction band, dramatically increasing the conductivity of the material. This transformation is called Dielectric breakdown and the electric field necessary to start the breakdown is called the Dielectric strength, or breakdown , Dielectric breakdown is a dramatic and sudden increase in the conductivity of a material due to an applied Current vs.
5 Dielectric CurrentFigure 1 illustrates a simple insulation model which applies to every electrical and electronic resistor accounts for resistive current through the insulation and the capacitor accounts for capacitively coupled currents. For modern insulation material, the insulation resistance is very large, so resistive current is typically several orders of magnitude lower than the capacitively coupled current. The spark gap represents the avalanche (breakdown) phenomenon, where a good insulator turns bad after a certain Voltage is a Voltage is applied to an electrical or electronic device, the natural capacitance of the insulation charges, resulting in the flow of current.
6 If a DC Voltage is applied, the charging occurs only when Voltage is first applied. The DC Voltage charges the capacitance and the capacitive charging current is then reduced to near 60 Hz AC voltages, the charging and discharging of this capacitance occurs 60 times each second, so the capacitive charging current remains at a steady-state level and never goes to zero. This is known as capacitive leakage current. For modern electronic devices, the resistive leakage current is normally very small, so the overall leakage current of such devices is dominated by the capacitive effect. To protect users from injury, many product safety standards set limits for the allowable leakage current.
7 A typical leakage current limit is at 60 Hz and at the rated 1: Basic insulation scheme in electrical productsSpark GapResistorCapacitorThe Dielectric Voltage Withstand Testpage 4 Electrical and electronic devices also exhibit current analogous to leakage current during Dielectric testing. However, since the Dielectric test Voltage is much higher, the current will be higher as well because the capacitive charging current increases in proportion to the increased Voltage . Using the example from above, a device with a leakage current of at 120 Vac would be expected to have approximately Dielectric current during a 1240 Vac Dielectric avoid confusion, this paper uses the term leakage current when describing leakage current when the circuit is at rated Voltage and Dielectric current when describing the analogous current when the circuit is exposed to the Dielectric test Dielectric strength test is not intended to evaluate the amount of leakage current, as these two tests have fundamentally different objectives and compliance criteria.
8 The leakage current limit is only applicable to the leakage current test, and only at the rated of the Dielectric Voltage Withstand TestThe human heart is controlled by the body s nervous system using electrical impulses. Even small currents passing through the heart can interrupt this control, leading to ventricular fibrillation and in the most severe instances, to death. Thus, the most fundamental requirement of electrical safety is to provide sufficient separation between the human body and hazardous currents to avoid interrupting the heart s normal addition to ventricular fibrillation, the human body may also exhibit an involuntary startle reaction and/or muscle contraction in reaction to currents that pass through parts of the body.
9 These reactions can lead to hazards from the uncontrolled body movements than can occur when a person is subjected to the unpleasant nerve and muscle stimulation of electric current. Current passing through the body may also cause muscle contractions that make it impossible to let go of the electrical humans from hazardous currents is typically accomplished by preventing contact with any electrical circuits that carry sufficient Voltage and current to shock the user. To isolate these circuits from human contact, electrical and electronic devices employ electrical insulation, the quality of which must be sufficient for the working Voltage throughout the expected life of the device.
10 The Dielectric Voltage Withstand test is performed in order to verify the capability of the is the most readily available electrical insulator, and through-air spacing requirements (also known as clearance ) are defined in many product safety standards in order to maintain Voltage separation. Spacings across the surface of an insulating material are known as over-surface spacings or creepage and are often defined in applicable standards. However, even in cases where a device complies with the defined through-air and over-surface spacing requirements, the overall insulation system must be tested by the application of the Dielectric Voltage Withstand test to the insulation applied Voltage for the Dielectric Voltage Withstand test is usually much higher than the working Voltage of the device to accommodate transient overvoltages, such as Voltage surges and switching transients.
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			NFPA 75 and Fire Protection and Suppression in Data Centers

			code-authorities.ul.com
			• A transient voltage surge suppressor device in the state of Iowa’s primary data center failed in February 2014, resulting in sufficient heat and smoke that triggered the center’s fire suppression system. The 16 hour blackout shut down state government’s …
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			The Protection of Structural Steel in Hydrocarbon Fires

			code-authorities.ul.com
			• Intumescent and epoxy coatings - These spray-on or trowel-on products form an insulative char when exposed to heat, helping to insulate steel from the high temperatures of hydrocarbon fires. • Blanket systems - The thermal insulation of structural steel can also be achieved through the use of blanket systems and
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			Wire and Cable - UL

			code-authorities.ul.com
			Markings on or associated with the product, the UL Listing, Classification, or Verification information, and requirements in the current edition of the National ... This guide is intended to supplement the Guide Information for the appropriate wire and cable

			   Guide, Product, Wire, Cable, Wire and cable

		

	


                
                
	
				
					

		
			UL PRODUCT CATEGORIES CORRELATED TO THE 2011 AND …

			code-authorities.ul.com
			GUIDE INFORMATION FOR ELECTRICAL EQUIPMENT THE WHITE BOOK 2015-16 UL PRODUCT CATEGORIES CORRELATED TO THE 2011 AND 2014 NATIONAL ELECTRICAL CODE® UL’s General Guide Information is updated daily.

			   Guide, Product, 2014

		

	

	
				
					

		
			UL Recognized Component Marks

			code-authorities.ul.com
			installation in accordance with model codes, UL investigates components that are used by manufacturers to build UL Listed end products. In this way, UL can determine in advance safety features and ratings for components. End-product manufacturers can opt to use components that have already been subjected to limited testing to

			   Installation, Component, Marks, Recognized, Ul recognized component marks

		

	

	
				
					

		
			COMPARISON OF IEC 62366-1:2015 AND IEC …

			code-authorities.ul.com
			2 IEC TR 62366-2:2016 Medical devices - Part 2: Guidance on the application of usability engineering to medical devices 3 IEC 62366:2007+AMD1:2014 Medical devices - Application of usability engineering to medical devices 4 ISO 14971:2007 Medical devices - Application of risk management to medical devices

			   Devices, Management, Medical, Risks, Risk management, Medical device, Iso 14971, 14971

		

	


                
                
	
				
					

		
			Class A, B, and C Roof Ratings

			code-authorities.ul.com
			Where can these roof certifications be found? UL has a wide range of roof related certifications, but only the following categories include products evaluated for Class A, B, and C ratings: • Roofing Systems (TGFU) • Prepared Roof-covering Materials (TFWZ) • Prepared Roof-covering Materials, Formed or Molded Metal, Fiber-Cement, Plastic or

			   Metal, Roof, Ratings, Roof ratings

		

	

	
				
					

		
			Panelboard and Switchboard Short Circuit Current Ratings

			code-authorities.ul.com
			marked with their electrical ratings, including their SCCR. A typical marking would read, “Short-Circuit-Current Rating 65,000 RMS symmetrical amperes”. If the unit contains meter mounting equipment other than those for use with current transformers, they are also marked “Watthour meter not included in short-circuit-current rating”.

			   Current, Short, Ratings, Circuit, Switchboards, Panelboard, Panelboard and switchboard short circuit current ratings

		

	

	
				
					

		
			Locating Fire-Resistance-Rated Designs Using UL Product …

			code-authorities.ul.com
			UL Product Spec™ also allows you to easily access designs when the design number is known. From the homepage, select Products, Systems or Assemblies > Building or Fire Systems > Fire Rated Walls, Floors, Beams and Columns > Search by Assembly Number. Enter the design number and click on Search.

			   Using, Design, Resistance, Trade, Fire, Locating, Locating fire resistance rated designs using ul

		

	


                
                
	
				
					

		
			IEC 61730 2ND EDITION - UL

			code-authorities.ul.com
			This trend is being driven in large part by the economics of PV system design. Average PV module sales prices have decreased to around 0.40 USD per watt peak (Wp). At the same time, other “balance of system” (BOS) costs, such as labor and cabling, now constitute a greater portion of the total installed cost of a PV system.
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			Intro to Transient Thermal Analysis

			courses.ansys.com
			Transient analysis can help determine the answers to such questions. Transient thermal analyses determine temperatures and other thermal quantities that vary over time. Many heat transfer applications involve transient thermal analyses such as: • Heat treatment problems • Electronic package design • Nozzles • Engine blocks

			   Analysis, Thermal, Heat, Transfer, Transient, Intro, Heat transfer, Intro to transient thermal analysis, Transient analysis

		

	

	
				
					

		
			Daniel W. Mackowski

			eng.auburn.edu
			3 Transient and One Dimensional Conduction 47 ... of heat transfer through a slab that is maintained at diﬀerent temperatures on the opposite faces. ... In undergraduate heat transfer you were presented with such an analysis – which typically

			   Analysis, Heat, Transfer, Transient, Heat transfer, Of heat transfer

		

	

	
				
					

		
			Design and Analysis of Honey Comb Structures with ...

			ijedr.org
			analysis software for structural physics that could simulate static (stationary), dynamic (moving) and thermal (heat transfer) problems. ANSYS is a general-purpose finite-element modelling package for numerically solving a wide variety of mechanical problems.

			   Analysis, Design, Heat, Transfer, Heat transfer, Honey, Combs, Design and analysis of honey comb

		

	


                
                
	
				
					

		
			Finite Element Method

			web.mit.edu
			in stress analysis, fluid flow, heat transfer, and other areas. - The first book on the FEM by Zienkiewicz and Chung was published in 1967. - In the late 1960s and early 1970s, the FEM was applied to a wide variety of engineering problems.-Most commercial FEM software packages originated in the 1970s. (Abaqus, Adina, Ansys, etc.)

			   Analysis, Heat, Transfer, Heat transfer

		

	

	
				
					

		
			An Introduction to Computational Fluid Dynamics

			www2.mie.utoronto.ca
			p is pressure, F is the body forces, e is the internal energy, Q is the heat source term, t is time, Φ is the dissipation term, and ∇.q is the heat loss by conduction. Fourier’s law for heat transfer by conduction can be used to describe q as: q =−k∇T (4) where k is the coefficient of thermal conductivity, and T is the temperature ...

			   Computational, Fluid, Dynamics, Heat, Transfer, Heat transfer, Computational fluid dynamics

		

	

	
				
					

		
			CoolPack tutorial - IPU

			www.ipu.dk
			CoolPack tutorial Page 6 The group EESCoolTools contains a large collection of programs for both refrigeration systems and components. We have chosen to divide this group into four subgroups as shown on Figure 2.2. The groups also represent the four phases of designing a refrigeration system.
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