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Northeast Power Systems, Inc. | 66 Carey Road Queensbury, NY 12804 |Phone: 518-792-4776 |Fax: 518-792-5767 | | email: Metal-Enclosed ProductsPower Capacitor Banks, Harmonic Filter Banks,actiVAR , & surge Protection , by Paul SteciukPresentation On Harmonic Filter DesignHarmonic Filter Design -Summary of PresentationMedium voltage Harmonic filters are used on all power systems at all voltage levels, but they are primarily used on industrial power systems at the medium-voltage level where large non-linear loads are in use, to improve power factor, prevent Harmonic resonance, and mitigate Harmonic distortion. Their Design is not widely known or understood, and because of this, the task of Design and specification is often left in the hands of the drive/rectifier supplier or electrification equipment packager.
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    	1 Northeast Power Systems, Inc. | 66 Carey Road Queensbury, NY 12804 |Phone: 518-792-4776 |Fax: 518-792-5767 | | email: Metal-Enclosed ProductsPower Capacitor Banks, Harmonic Filter Banks,actiVAR , & surge Protection , by Paul SteciukPresentation On Harmonic Filter DesignHarmonic Filter Design -Summary of PresentationMedium voltage Harmonic filters are used on all power systems at all voltage levels, but they are primarily used on industrial power systems at the medium-voltage level where large non-linear loads are in use, to improve power factor, prevent Harmonic resonance, and mitigate Harmonic distortion. Their Design is not widely known or understood, and because of this, the task of Design and specification is often left in the hands of the drive/rectifier supplier or electrification equipment packager.
2 Because of this approach, due to margin stacking, the limited number of drive/rectifier suppliers, and the captive nature of the procurement process, the customer/EPC pays more and gets less. There is a better approach, and that is to break the Filter package from the drive/rectifier supplier or electrification packager, create your ownfilter Design and specification, and bid it out to vendors who specialize in Harmonic Filter Design and this Presentation , NEPSI demystifies Harmonic Filter Design , paving the way for the EPC to break the Filter package from the electrification packager and/or drive/rectifier supplier. NEPSI discusses the basics of Filter Design , Filter topology, most prevalent Filter types, their advantages/disadvantages, component selection and rating, vendor review, typical protection and control schemes, and more.
3 Thisis an interactive and technical L&L where engineers can ask questions and receive answers from a NEPSI engineer who specializes in Filter Design , specification, and manufacturing. , Filter Design Presentation OutlineCorporate Introduction (5 Minutes) NEPSI s Key Product offering Breaking the packageFilter Design Presentation Basics of Harmonic Filters, what they are, what they do Configuration Options Metal-Enclosed Open Air E-House KeyFilterRatings(V,I,Ih,Qeff,TuningPoint ,etc.) Howisharmoniccurrentratingisdetermined FilterTypes,Topologyofeach,advantages/di sadvantagesofeach Notch HP(Dampingfactor) C-HP(Dampingfactor) Single/Multi-stage Tuningcalculation(calculatingXeff,L,C,R) NEPSIS preadsheettool(amusthavetool) , Filter Design Presentation Outline (Continued) Filter Design Presentation (Continued) Component selection CapacitorRating Procedure, applicable standards heavy duty Vs.
4 Standard duty (beware of claims), Specification, Vendor Review TuningReactor Rating Procedure, applicable standards Types: Air-Core | Iron-Core (Advantages/Disadvantages, Specification, Vendor Review) Damping Resistor Rating Procedure, applicable standards, types, # of series elements, specification, vendor review Switching Device (Breaker/Switches) Typical Protection Capacitor protection (internally fused vs. externally fused) Blown Fuse Detection Reactor Protection Overload protection / thermal protection Resistor Protection Short Circuit Protection (50/51 phase/ground), arc flash Over-voltage, Vthd/Ithd, Over-Temperature, Fan failure Typical ControlNEPSI ,disclosuretootherthirdpartiesisprohibit edwithoutpriorconsent.
5 Established in 1995 Based in Queensbury, NY Key products designed and manufactured by NEPSI Medium-voltage metal-enclosedproducts ( 38kV) 200 kV BIL Max Shunt Power Capacitor Banks (capacitive vars) Harmonic Filter Banks Shunt Reactor Banks (inductive vars) Hybrid Shunt Capacitor & Shunt Reactor Banks actiVAR Fast Switching Capacitor Banks/ Harmonic Filter Banks ( ) for motor start an alternate to large VFD drives and RVSS Medium Voltage surge Protection Products RC Snubbers Motor surge Protection Medium-Voltage Transient Voltage surge Protection Service Startup | Commissioning | Maintenance Power System Studies Harmonic Analysis, Power Factor, Motor Start NEPSI , Harmonic Filter System 1 of 2 (1-line to follow) , Harmonic Filter Systems Designed & Manufactured by NEPSIACUSTOMERSOURCEPT(1)GROUNDSWITCHISO LATIONSWITCHCTCTARRESTERSURGEROLLOUTBREA KERCAPACITORCURRENTLIMITINGFUSESAMPCURRE NTLIMITINGFUSESAUXCAPACITORCONNECTEDWYE- UNGROUNDEDPT(3)
6 CTROLLOUTBREAKERCAPACITORCURRENTLIMITING FUSESAMPCURRENTLIMITINGFUSESHARMONICFILT ERREACTORSCONNECTEDWYE-UNGROUNDEDCTROLLO UTBREAKERHIGH-PASSRESISTORCTCAPACITORCUR RENTLIMITINGFUSESAMPCURRENTLIMITINGFUSES HIGH-PASSRESISTORCONNECTEDWYE-UNGROUNDED CTCTROLLOUTBREAKERCAPACITORCURRENTLIMITI NGFUSESAMPCURRENTLIMITINGFUSESHIGH-PASSR ESISTORCONNECTEDWYE-UNGROUNDEDCTCTROLLOU TBREAKERCAPACITORCURRENTLIMITINGFUSESAMP CURRENTLIMITINGFUSESHIGH-PASSRESISTORCON NECTEDWYE-UNGROUNDEDCT25kV, 60 HzHARMONICFILTERREACTORSHARMONICFILTERRE ACTORSHARMONICFILTERREACTORSHARMONICFILT ERREACTORSL arge Harmonic Filter One-Line DiagramBackgroundLarge Harmonic Filter System 2 of , Mining (copper, gold, diamond, oil sands, limestone, lithium, rare earth metals) Renewable energy (wind & solar power ) Oil/Gas, Petro-Chemical Electric Utilities (large IOU s, electric cooperatives, municipalities) Steel Pulp & Paper Institutions (hospitals, universities, military bases, data centers, financial institutions) Private Label Supplier of product to nearly all ofthe majors Others semiconductor, scrap recycling, pharma, waste waterNEPSI Sells Into All Major , an installed base of over 2000 systems over the last 24 years(morethan 140in miningand 800 in Oil/Gas)
7 NEPSIis the leading world supplierof medium-voltage metal-enclosedcapacitor banks and Harmonic Filter banksNEPSI also brand labels for ABB, GE, Schneider,Eaton and other large electrical brandsLargest Installed Based On The GlobeNorth & Central AmericaSouth AmericaAfrica, Asia, Europe, , Power Systems, Inc. | 66 Carey Road Queensbury, NY 12804 |Phone: 518-792-4776 |Fax: 518-792-5767 | | email: PresentationHarmonic Filter , by Paul Filters What Are They and What Do They Do? Correct Power Factor (Reactive Compensation) Usually to avoid power factor penalties or comply with interconnect agreement Reduce Harmonic Current / Voltage Distortion By providing a low impedance path for Harmonic currents To Become compliant with Harmonic standards IEEE 519 IEC 61000-3-2 (EN 61000-3-2) Many others Prevent Harmonic Resonance Harmonic filters installed for the prevention of resonance are often called de-tuned capacitor banks.
8 Applied when high-pulse drives are They Do - Most Simply Stated A capacitor bank with a tuning reactor The inductive reactance is a fraction of the capacitive reactance of the capacitor bank. As a result, they are, in many ways, a capacitor They Are , all costs are considered, including engineering & procurement, integration, site preparation, installation, commissioning, maintenance, and liability, the Metal-Enclosed configurationprovides the lowest cost of ownershipOpen-AirHarmonic Filter Configuration , all costs are considered, including engineering & procurement, integration, site preparation, installation, commissioning, maintenance, and liability, the Metal-Enclosed configurationprovides the lowest cost of ownershipHarmonic Filter Configuration OptionsE-HouseMetal-EnclosedNot Widely Used InSouth/North , Filter Ratings Reactive Power Rating (KVAR / MVAR, 3-Phase Value)
9 Usually based on reactive power requirement of load May be determined by Harmonic duty requirements Voltage, based on system voltage (KVLL) Insulation Level (KV) BIL / 1 Minute Withstand Based on standard rating for voltage class of equipment +pollution level, + elevation, + consideration for increased reliability and arc flash mitigation Tuning Point(Hertz or Harmonic Number, 282 Hertz or for 60 Hertz System Filter Type(Notch, C-HP, HP) For C-HP, HP Damping Factor (R/Xinductorat tuning frequency) Resistor Rating (Ohms, KW) Fundamental Current Rating, I1, (Amps), at 10% Over-voltage Harmonic Current Ratings(Amps), Include all significant harmonics Under worst case conditions I5, I7, I11, etc. (be very conservative) , Are Harmonic Filter Ratings Determined?)
10 ,disclosuretootherthirdpartiesisprohibit edwithoutpriorconsent. Power System Studies Load Flow Analysis Determines reactive power rating of Filter (MVAR) Harmonic Analysis Determines Filter tuning Determines expected Harmonic current flow into Filter branch(s) Filter type (Notch, C-HP, HP) Based on above studies, L, R, C Filter Parameters, and reactive power ratings are determined. The equipment specification is not normally developed from the RatingsFilter Component Ratings (Capacitors | Reactors | Resistors) Harmonic Analysis Programs Spreadsheet Tools (NEPSI offers such a tool at: ) Harmonic Filter Basic , kVM-11000 (X/R)8kA10 (X/R)HARMONIC3 MW3 MVARTX-110 / MVA138 - mHHarmonic Current Injection4 MVAR 4 Stage/4 Step Capacitor Bank4 Stages of 1 Bus Impedance (Ohms) Harmonic NumberHarmonic Impedance Scan Filter Bus (No Source Impedance) / Main Bus (No Filter )FILTERIMPEDANCESOURCEIMPEDANCE 2 IfilterIsourceHarmonic Filter Basic ,disclosuretootherthirdpartiesisprohibit edwithoutpriorconsent.
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			Protection Basics - IEEE Region 5

			r5.ieee.org
			Nov 18, 2019 · Time delay . Review • What is the function of power system ... Set relay thresholds and operation time Current, voltage (I and V), or other quantities Input. Electromechanical ... Standard Time-Current Characteristics . IEEE C37.112-1996 . SEL-751A Voltage Calculation . Voltage Magnitude
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			Power Transformer Factory Test using IEEE Standards
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			Dissolved gas in oil analysis X Quality, Thermal, Future reference Lifting and moving devices X Mechanical test Pressure X Mechanical test Leak X Quality verification List of tests 10 Test system accuracy requirement Quality measured Accuracy Losses +/-3% Voltage +/-0.5% Current +/-0.5% Resistance +/-0.5% Temperature +/-1.0degC
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			Gai-Tronics power 8. CCTV power 9. Card readers 10. UPS & DC power 11. Etc., Questions 9 Question #4 If the process support equipment list is not on the P&ID’s, where does it come from? Question #5 What design guide should we use? Question #6 Is it safe? Pitfall 10
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			Power Transformer Fundamentals: Design and Manufacturing

			r5.ieee.org
			KVA, three-phase without load tap changing; and 3,750/4,687 through 60,000/80,000/100,000 KVA with load tap changing ~ 30+ Pages (ANSI) IEEE C57.12.90-1993, standard test code for liquid-immersed distribution, power and regulating transformers and guide for short-circuit testing of distribution and power transformers ~ 107 Pages

			

		

	

	
				
					

		
			Electrical Area Classifications

			r5.ieee.org
			Oct 03, 2017 · Handling Flammable Fluids (EI 15, formerly referred to as IP 15). EI 15 is an internationally accepted publication that covers all three methodologies discussed for hazardous area classification, including the two ANSI methods mentioned above. The risk-based approach is a method that defines the extent of a classified area
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			2. Generator Basics IEEE

			r5.ieee.org
			Sep 27, 2016 · • The DC voltage appears in the main revolving field and induces a higher AC voltage in the main stator. • As the PMG rotor rotates, it produces AC voltage in the PMG stator. Circuit: Generator with a PMG • This voltage is sensed by the regulator, compared to a reference level, and output voltage is adjusted accordingly. • A three-phase AC
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			Fundamentals of Turbine Generator Speed Control

			r5.ieee.org
			operation and the change in power output as the droop line is shifted. Governor dynamic response capability limit discussions are beyond the scope of this article but are available in [1]. to better focus on the real power aspects related to gov …
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			Overcurrent Protection & Coordination for Industrial ...

			r5.ieee.org
			Nov 03, 2015 · Types of Protection •Distance •High-Impedance Differential •Current Differential •Under/Overfrequency •Under/Overvoltage •Over Temperature •Overload •Overcurrent Protective devices can provide the following assortment of protection, many of which can be coordinated. We’ll focus primarily on the last one, overcurrent.

			   Devices, Protection, Overvoltage, Overcurrent, Overcurrent protection

		

	

	
				
					

		
			8 GIS Substation Design and Execution - IEEE Region 5

			r5.ieee.org
			Feb 08, 2016 · GIS Substation Design and Execution HV and EHV GIS application and design considerations Jean-Louis Habert ... -25/30°C for 6.3/5.5 bar @ 20°C zLiquefaction shall be avoided ... Overview 1/1 zGIS perfectly match all surrounding conditions zAir pollution

			   Applications, Design, Execution, Overview, Considerations, Substations, Gis substation design and execution, Gis application and design considerations

		

	


                
                
	
				
					

		
			7. Generator Testing IEEE

			r5.ieee.org
			Sep 27, 2016 · – (observed winding temperature rise + 25° C) or temps based on insulation class (95° C = Class B, 115° C for Class F) – At site conditions, site ambient temp + winding temp rise (40° C + 80° C = 120° C) • Method of guarantee – Value may have a …

			   Testing, Generators, Winding, Generator testing
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			Voltage Regulators - GE Grid Solutions

			www.gegridsolutions.com
			• Two heavy duty lifting lugs on tank and cover • Black diagrammatic anodized aluminum nameplate on tank and control cabinet • Universal, waterproof, 3/8 inch lockable pad lock, and heavy ... • Superior internal arrester provides optimum surge protection against abnormal voltage surges by leveling the internal stresses in the winding

			   Heavy, Duty, Heavy duty, Surge, Arrester

		

	

	
				
					

		
			1-800-633-0405 For the latest prices ... - AutomationDirect

			cdn.automationdirect.com
			The very compact design of the DEHNrail M surge arresters includes the fault-proof Y protective circuit and a combined SPD monitoring and disconnection device. • Two-pole surge arrester consisting of a base part and a plug-in protection module • High discharge capacity due to heavy-duty zinc oxide varistor/spark gap combination

			   Heavy, Duty, Surge, Surge arrester, Arrester

		

	

	
				
					

		
			IEEE/IEC Lightning Arrester - GE Grid Solutions

			www.gegridsolutions.com
			Heavy (>= 25 mm/kV Um) Very Heavy (>= 31 mm/kV Um) APPLICATION CLASSIFICATION: Transmission line Substation GIS HVDC Railroad, generator, motor, reactor, capacitor and SVC protection IEEE/IEC Lightning Arresters IEEE/IEC Lightning Arresters
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