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Catalog 70Hubbell Power Systems, Inc.SURGE ARRESTERSIEC 5kA, 10kA Class 1 & 2, Distribution Medium & High Surge ArrestersIEEE Normal Duty, Heavy Duty & Riser Pole Surge ArrestersExperience, Reliability & EducationPage 1 July 2017Enduring Products & People You Can Depend On
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WarrantyHubbell Power Systems, Inc. (Company or HPS), warrantsto Buyer that the products sold will be free of defects inworkmanship or material for a period of one (1) year (oras otherwise specified) from the date of original shipmentby HPS when stored, installed, operated or maintained inaccordance with recommendations of HPS and standardindustry practice and when used under proper and normaluse. HPS shall in no event be responsible or liable for modifications, alterations, misapplication or repairs made to itsproducts by Buyer or others, or for damage caused theretoby negligence, accident or improper use by Buyer or others.This warranty does not include reimbursement for the expenses of labor, transportation, removal or reinstallation ofthe products. This warranty shall run only to the first Buyerof a product from HPS, from HPS’ Buyer, or from an original equipment manufacturer reselling HPS’ product, andis non-assignable and non-transferable and shall be of noforce and effect if asserted by any person other than suchfirst Buyer. THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER WRITTEN, ORAL, EXPRESSEDOR IMPLIED. THERE ARE NO WARRANTIES OFMERCHANTABILITY OR FITNESS OF ANY PRODUCT FOR A PARTICULAR PURPOSEWarranty – ApplicationHPS does not warrant the accuracy of and results fromproduct or system performance recommendations resulting from any engineering analysis or study. This appliesregardless of whether a charge is made for the recommendation, or if it is provided free of charge. Responsibilityfor selection of the proper product of application restssolely with the Buyer. In the event of errors or inaccuraciesdetermined to be caused by HPS, its liability will be limitedto the reperformance of any such analysis or study.BUYER INSPECTIONSTests, inspections and acceptance of all material must bemade at the factory. Buyer’s inspectors are welcome at thefactories and are provided with the necessary facilities forcarrying out their work. Name and phone number of whoshould be contacted for inspection should be given to HPSno later than two weeks prior to scheduled shipment date.LIMITATION OF LIABILITYIN NO EVENT AND UNDER NO CIRCUMSTANCESSHALL HPS BE LIABILE TO BUYER OR TO ANYOTHER PERSON FOR ANY INDIRECT, SPECIAL,CONSEQUENTIAL OR INCIDENTAL LOSSES ORDAMAGES, INCLUDING, WITHOUT LIMITATION, DAMAGE TO OR LOSS OF USE OF ANYPRODUCT, LOST SALES, OR PROFITS, OR DELAYOR FAILURE TO PERFORM THIS WARRANTYOBLIGATION, OR CLAIMS OF THIRD PARTIESAGAINST PURCHASER, ARISING OUT OF OR INCONNECTION WITH THE SALE, INSTALLATION,USE OF, INABILITY TO USE, OR THE REPAIR ORREPLACEMENT OF, HPS’ PRODUCTS. As statedherein, the term “person” shall include without limitation,any individual proprietorship, partnership, corporation orentity.Any claim by Buyer that a product is defective or non-conforming shall be deemed waived by Buyer unless submitted to HPS in writing within thirty (30) days from the dateBuyer discovered, or by reasonable inspection should havediscovered the alleged defect or non-conformity. Any warranty claim must be brought within one year of discoveryof the alleged defect or non-conformity. Upon promptwritten notice by the Buyer that a product is defective ornon-conforming, HPS’ liability shall be limited to repairingor replacing the product, at HPS’ option.1850 Richland Avenue, East, Aiken, SC 29801HubbellPowerSystems.com1.573.682.5521 o1.573.682.8714 fhpsliterature@hubbell.comNOTE: Because Hubbell Power Systems Inc., has a policy ofcontinuous product improvement, we reserve the right tochange design and specifications without notice. Copyright 2017 Hubbell Inc.Page 3 July 2017
IntroductionBasic ConstructionHubbell introduced the first U.S. non-ceramic arrester in1986 and continues to be the market leader with a full lineof polymer arresters for distribution voltages. The PDV-65offers cost effective protection for a 5 kA class arrester.The PDV-100 serves the IEC Class 1 arrester market. TheOptima disconnector improves system reliability andincreases Temporary Overvoltage (TOV) capability. TheOptima line includes Normal Duty (ND), Heavy Duty(HD), Distribution Medium (DM) and Distribution High(DH) arrester products. The PVR Optima targets riserpole and cable applications and the PVI-LP is our IECClass 2 offering.Each PDV, PVI-LP and PVR arrester is constructed of a seriesof MOV (metal oxide varistor) discs that are manufacturedby Hubbell in our state-of-the-art plant located in Ohio.Hubbell has 40 years of experience and proven ability inmanufacturing these MOV discs, and this in-house capacityallows us to fully control the quality and manufacturingprocesses. These MOV discs dictate the performancecharacteristics of the arrester and are locked in place withtightly wound layers of fiberglass filament impregnatedwith epoxy resin.As a market leader in arrester technology since1950, Hubbell has a proven track record of advancedarrester technology, distinguished product quality, andextraordinary customer support that establishes Hubbellas a premier manufacturer of arrester products.The arrester housing is made from our proprietary blendof ESP silicone alloy. In addition to ESP’s exceptionalperformance as an insulator material, ESP’s properties havebeen confirmed in a series of performance tests that includetracking resistance, contamination, aging, and seal design.Please note the Ohio Brass Company is a subsidiary ofHubbell Power Systems, Inc. Hubbell Power Systemsis a manufacturer of a wide variety of products fortransmission and distribution needs of the electricutility industry. Ohio Brass manufactures insulators andarresters for all system voltages and applications, andcable accessories for underground systems.MountingPolymer HousingThe PDV, PVR and PVI-LP arresters can be used with all standardmounting arms and brackets. They are also supplied with allthe necessary fasteners, isolators, and terminal attachments.The specially designed fiberglass-filled polyester insulatingbracket, with integrated disconnector, along with optionalmounting brackets such as the cross arm or transformerbracket, enable mounting options that best suit everyindividual customer.Stainless Steel Terminal StudStamped Stainless Steel NameplateESP Silicone Alloy Rubber HousingMetal Oxide VaristorBelleville WasherEpoxy-Fiberglass WrapMetal Oxide VaristorLive Silicone InterfaceEnd TerminalFigure 1: Cutaway view oftypical arresterPage 4 July 2017
Rating Selection ConsiderationsSelection of arrester is based upon the maximumcontinuous operating voltage (MCOV or UC) that isapplied across the arrester in service (line-to-ground). For arresters on effectively grounded systems,this is normally the maximum line-to-groundvoltage. (eg. 7.65kV on 12.47kV multi-groundedsystem.) For ungrounded or impedance-grounded systems, the MCOV or UC should be 90 percent ofmaximum phase-to-phase voltage or larger. Smaller arresters than shown in Table 1 may beused. Contact your Hubbell Power Systems Representative for details.For convenience, the data shown in this catalog includesthe traditional duty-cycle voltage rating associatedwith the MCOV or UC of each arrester. The selectionof the actual type will be primarily governed by theinsulation being protected. In the following pages,select design characteristics from IEC and IEEE arresterstandards are discussed. For complete Design TestReports, refer to the Hubbell Power Systems est-reports/testreports-arresters.aspPage 5 July 2017Table 1: Normally Recommended UC forVarious System VoltagesSystem Line-to-LineVoltage 24.3426.4034.9036.51Arrester MCOV or UC (kV)EffectivelyGroundedNeutral .3015.3015.3015.3022.0022.00ImpedanceGrounded 15.3015.3022.0024.4024.4024.4029.00N/AN/ANote: Depending on system grounding conditions, it maybe possible to use a lower rating. Consult your HubbellPower Systems Representative for further information at1.573.682.5521.
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Routine Production TestsHubbell maintains stringent process and testing controls to ensure that the customer receives consistent quality withevery product. Hubbell also performs various quality assurance tests on every batch of MOV discs. The routine testslisted below, in addition to highly controlled manufacturing processes, ensure that Hubbell products demonstrate asuperior level of quality and performance. All arresters are satisfactorily inspected and tested according to IEC 600994 Editions 2.2 and 3.0, IEEE C62.11-2012, ISO 9001, quality procedures, and engineering department specificationsfor MOV gapless arresters.MOV Disc Routine Tests: Physical Inspection –Several visual and dimensional checksare performed during the production process including postfiring, post grinding, and at final pack out.Rated Energy Test – This test, not required by standards,confirms the energy capability of 100% of the MOVs producedat Hubbell.Residual Voltage Test – This test measures the residualvoltage of each MOV using an 8/20 current wave impulse.Power Loss Test – This test, performed on a sample fromevery batch, measures the power-frequency watts loss andcapacitive current characteristics of the disc.1850 Richland Ave. East; Aiken, South Carolina 29801Routine Test ReportCustomer:Example Power CompanyCustomer Purchase Order Number:SAMPLEProduct Description:OPTISIL, IEC DH, 12.7KV UC, 15KV UR MCShipper Number:19358837 Square Wave Energy Test (low current long duration)–Performed on a disc sample from each batch, this test isperformed to quantify the MOV batch maximum energycapability.10Date:2014-11-11Tests performed following IEC 60099-4 and ANSI/IEEE C62.11 standards:1.3.4.5.Residual/Discharge Voltage – Determined by the sum of the resistor elements. Each MOV blockwas individually tested and rated. Units were built within the range of:42.1 at 1.0544.1xInternal Partial Discharge (PD) Test – Test performed with the arrester energizedMCOV, the unit passes this test if it exhibits a PD level of 10pC or less.Reference Voltage – Voltage at which arrester conducts 4.5 mA of peak resistive current.Acceptable ranges are given below.Power Frequency (PF) Test – PF Voltage applied must be at least 1.25 x MCOV. Power loss(Watts Loss) limit given below.Leakage Check – Not applicable per standards (Arresters have 10% gas volume inside).ArresterCatalog NumberDuty Cycle Rating(kv rms)SG150244BABB0High Current Test (high current short duration)– Each discsample is subjected to a high current discharge to ensure highcurrent impulse performance.Long Term Stability Under Continuous Ongoing Voltage–Accelerated aging performance is verified for every batch ofMOV discs at a test voltage greater than Uc.Line:I hereby certify that all arresters on this order have been satisfactorily inspected and tested according to IEC60099-4 and ANSI C62.11, ISO 9001, Quality Procedures, and Engineering Department Specifications forMOV gapless arresters.2.MOV Disc Batch QA Tests:Total Quantity Shipped:15MCOV(kv rms)PD Test Voltage(kVrms)12.713.34Reference Voltage(kVpk/ 2)Min16.56MaxMax WattsLoss17.759.9Certified By:Alan E. BarrsQA/CI EngineerReport Prepared:11/12/2014Note: Routine test reports available upon request.Arrester Routine Tests: Physical Inspection – Every molded rubber part, MOV disc, wrapped module, bracket and completed unit is visuallyexamined to ensure compliance. Reference Voltage Test – This test measures the AC voltage once a predetermined maximum peak current is reached.The voltage must be within manufacturing limits. Partial Discharge Test – This test ensures that the partial discharge level of the arrester does not exceed a level of 10pC. Power Frequency Test – This test applies at least 1.25 x MCOV (Maximum Continuous Operating Voltage) to thearrester and measures the power loss (Watts loss). The measured power loss must be below manufacturing limits. Residual/Discharge Voltage – This test ensures the sum of the resistive elements does not exceed the maximum orless than the minimum predetermined values.Page 6 July 2017
IEC Design Characteristics1. Long Term Stability Under Continuous Operating Voltage: Ensuring stable arrester performance,after installation, is a necessity. MOV discs are thermally aged at 115 C 2 C for 1000 hours, minimum, atvoltages specified by standards while continuous measurements of disc watts loss are recorded. Stability isdemonstrated with a continuous reduction in watts loss for the entire test period. This test is performedaccording to the IEC 60099-4 Edition 2.2 and 3.0 standards.Table 2: Long Term Stability Under Continuous Operating VoltageStandardProductTemperature ( C)IEC 60099-4 Edition 2.2IEC 60099-4 Edition 2.2IEC 60099-4 Edition 2.2IEC 60099-4 Edition 3.0IEC 60099-4 Edition 3.0PDV-65PDV-100PVI-LPPDV-65 OptimaPDV-100 Optima115115115115115Watts LossContinuously DecreasingContinuously DecreasingContinuously DecreasingContinuously DecreasingContinuously DecreasingFigure 2: Typical Accelerated Aging/ Long Term Stability Results2. Heat Dissipation Behavior: The intent of this test is to ensure that the prorated test sample used fordurability design tests has a thermal cooling characteristic that is slower than or equal to the actual unit. Allprorated samples showed a slower cooling rate than a complete unit, demonstrating sample validity. Thetest is performed according to the IEC 60099-4 Edition 2.2 and 3.0 standards.3. Operating Duty Performance: Distribution systems are affected more by lightning strokes thanswitching operations. The probability of the number of strokes and the magnitude of these strokes dependupon several factors that cannot be controlled or predicted accurately. Hubbell arresters are tested to ensurethey are capable of withstanding high current impulses while demonstrating thermal recovery. During thistest, the MOV disc test samples are subjected to 20, 8/20 lightning strokes and 4/10 high current impulse ofspecified magnitude followed by another 8/20 discharge voltage verification impulse. The prorated sectionsdemonstrate thermal stability. Table 3 compares the actual performance of the prorated sections under thesetest conditions with the tolerances permitted by the standards.Page 7 July 2017
Table 3: Operating Duty Test CharacteristicsStandardIEC 60099-4 2.2IEC 60099-4 2.2IEC 60099-4 2.2IEC 60099-4 3.0IEC 60099-4 tima4/10 µs CurrentWave(s) (kA)(2) 65(2) 100(2) 100(1) 65(1) 100Maximum AllowableVoltage Change(%)55555Actual VoltageChange(%)2.202.650.301.801.704. Disconnector Operation: It is a common utility practice to attach a ground lead disconnector to distribution arresters. This is done to ensure continuous system operation in the rare event of an arrester short circuitand to provide a visual indication of the disconnected unit. It is also important to verify that the disconnectordoes not operate under surge conditions but isolates the ground lead during arrester short circuit. Sampleswith disconnectors were subjected to the duty cycle/operating duty test as summarized in Table 3 to verifynormal arrester operation under surge conditions. The disconnector operation under faulted condition was alsoverified. Table 4, specifies the current sensitivity and the time response of the standard disconnector. Standardsspecify the detonation curve be defined for fault currents ranging from 20 to 800 Amps.Utilities have identified the necessity to have a more sensitive disconnector which isolates the ground leadat lower current levels. Table 5 specifies the characteristics of the Optima disconnector. The disconnector willisolate the ground lead at currents as low as one amp. This has been achieved with a patented capacitor-baseddisconnector design instead of the traditional resistor designs. The capacitor-based isolator is more reliableas it prevents thermal run away situations that might be possible with commonly available resistor designs.Table 5: Capacitive BasedDisconnector CharacteristicsTable 4: Resistor BasedDisconnector CharacteristicsCurrent Sensitivity (Amps)20100200800Time to Respond (seconds)1.000.300.200.05Current Sensitivity (Amps)11020100200800Time to Respond (second)7.001.500.800.280.180.055. Pressure Relief Capability: Hubbell arresters are designed such that, during an unlikely condition of ashort circuit, they demonstrate sufficient explosion proof and shatter resistant properties. It is important toconsider the symmetrical RMS capability depending on system X/R (reactance to resistance) conditions. Table6 displays the demonstrated high and low symmetrical RMS current withstands and their durations.Table 6: Symmetrical Pressure Relief CapabilityStandardIEC 60099-4 2.2IEC 60099-4 2.2IEC 60099-4 2.2IEC 60099-4 3.0IEC 60099-4 3.0ProductPDV-65PDV-100PVI-LPPDV-65 OptimaPDV-100 OptimaHigh Current Symmetrical RMS (Amps) and Low Current Symmetrical RMS (Amps) andDuration (seconds)Duration (seconds)15,000 & 0.2600 & 120,000 & 0.2600 & 141,000 & 0.2600 & 115,000 & 0.2600 & 120,000 & 0.2600 & 16. Power Frequency Voltage versus Time Characteristics: Power systems are not ideal and periodicallyhave temporary over voltages (TOV) caused by a variety of reasons. During TOV instances on the system, thearrester will be subject to elevated voltages and therefore higher 60Hz current through the unit. The magnitude and duration of the system generated TOV that the arrester can withstand is best expressed graphically.The three curves in Figure 3 show the TOV capability versus time for the Hubbell arresters in this catalog. TheOptima utilizes a capacitance-based isolator which improves the TOV capability while increasing the reliabilityof disconnector function. The Optima technology results in a family of TOV curves that are a function of thevoltage Ur of the arrester.Page 8 July 2017
Per UrTime (Seconds)Figure. 3: IEC TOV Capability with no Bracket, No Prior DutyThe conservative mechanical working values shown in Table 7 are for the arrester unit itself. As can beobserved, these values are in excess of common requirements. For values of arresters with insulating bracketsor any other special condition, please contact your Hubbell Power Systems Representative at 1.573.682.5521.Table 7: Mechanical Working Values of ArrestersStandardIEC 60099-4 2.2IEC 60099-4 2.2IEC 60099-4 2.2IEC 60099-4 3.0IEC 60099-4 3.0ProductCantilever Moment/Specified Long TermLoad [SLL] (Nm)Specified Short TermLoad [SSL] (Nm)Tension (kN)PDV-65PDV-100PVI-LPPDV 65-OptimaPDV ion (Nm)2727542727Compression(kN)2.52.52.52.52.57. Partial Discharge Performance: Partial discharges in arresters can result in radio interferences andinitiate material fatigue that can reduce the life of arresters. The IEC 60099-4 Edition. 2.2 and 3.0 standardsrequire that the arrester shall demonstrate a partial discharge value of less than 10 pC. All Hubbell PowerSystem arresters comply with the standards.NOTE: The above tests are a portion of the IEC 60099-4 standard requirements. All arresters meet or exceedIEC 60099-4 requirements.For IEC products, refer to online Design Test Reports on the Hubbell Power Systems es/test-reports/test-reports-arresters.aspPage 9 July 2017
IEC 5 kA Arrester– PDV-65The PDV-65 arrester design satisfies the IEC 60099-4 Ed. 2.2 Class 5 kA requirements. Table 8 specifies theelectrical characteristics while Table 9 specifies the dimensions, weights, clearances and insulation characteristicsof the arrester only configuration.NOTE: A PDV-65 arrester complete catalog number requires at least ten digits. Common hardware codes can be found in Tables 34 and 35.Table 8: PDV-65 Arresters Electrical CharacteristicsContinuousCatalog NumberRatedOperatingVoltageVoltage ImperialMetric0.5 µsUrhardware hardware Steep frontUcResidual Voltage kVSwitchingSurge8/20 Impulse WavekVkV5 kA1.5 kA3 kA5 kA10 kA20 kA40 kA0.5 .3Table 9: PDV-65 Arresters Dimensions, Clearances and Insulation tinuousMinimumOperatingArresterLeakageVoltage Only mmended ClearancesPhase-Phase L ArresterOnly48-60 Hz WetWS kV peak125125125125125180180180210230230250kV peak3434343434505050658282100HeightPage 10 July 2017
IEC 10kA Class 1 Arrester– PDV-100The PDV-100 design satisfies the IEC 60099-4 Ed. 2.2 Class 1 requirements. Table 10 specifies the electricalcharacteristics while Tables 11 and 12 specify the dimensions, weights, clearances and insulation characteristicsof the arrester only configuration.NOTE: A PDV-100 arrester complete catalog number requires at least ten digits. Common hardware codes can be found in Tables 34 and 35.Table 10: PDV-100 Arresters Electrical CharacteristicsContinuous Catalog NumberRatedOperatingVoltageMetric0.5 µsVoltage 20365.19Residual Voltage kVSwitchingSurge8/20 Impulse Wave10 kA1.5 kA3 kA5 kA10 kA20 kA40 kA0.5 ge 11 July 2017
Table 11: PDV-100 Arresters Dimensions, Clearances and Insulation Withstands (WS)RatedVoltageUrContinuous ImperialOperating Actual BILArrester Only48-62 Hz WetWS ArresterOnlymmkgkV peakkV 05065100100100100130130Recommended ClearancesPhase-Phase Phase-GroundTable 12: PDV-100 Arresters Dimensions, Clearances and Insulation Withstands 32.556MetricMinimumArrester OnlyMinimumCatalogLeakageHeightStrike DistanceNumberDistanceRecommended ClearancesPhase-PhasePhase-GroundBIL ArresterWeightOnly48-62 HzWet WSArresterOnlymmmmmmmmmmkgkV peakkV 908.2450145Page 12 July 2017
IEC 10 kA Class 2 Arrester– PVI-LPThe PVI-LP design satisfies the IEC 60099-4 Edition 2.2 10 kA Class 2 requirements. Table 13 specify the electricalcharacteristics while Table 14 specify the dimensions, weights, clearances and insulation characteristics of thearrester only configuration.Note: Insulating bracket only available up to 45kV rated voltage.Table 13: PVI-LP Arresters Electrical tricCatalogNumberResidual Voltage kV0.5 µsSteepfront8/20 Impulse WaveSwitching Surge10 kA1.5 kA3 kA5 kA10 kA20 kA40 .4158.0167.0174.0187.7207.8235.0137.8147.2Page 13 July 2017
Table 14: PVI-LP Dimensions, Clearances and Insulation Withstands (WS)RatedVoltageUrContinuousMinimumOperating Arrester umClearancesStrikeDistance Phase-Phase PhaseGroundWeightBIL ArresterOnly48-62 Hz Wet WSArrester OnlykVkVmmmmmmmmmmkgkV peakkV 610.6203129.77257859234080050346711.8205156.6Page 14 July 2017
IEC 5 kA Distribution Medium (DM)– PDV-65 OptimaThe PDV-65 Optima arrester design satisfies the IEC 60099-4 Edition 3.0 DM requirements. Table 15 specifiesthe electrical characteristics while Table 16 specifies the dimensions, weights, clearances and insulationcharacteristics of the arrester only configuration.NOTE: A PDV-65 Optima arrester complete catalog number requires at least ten digits. Common hardware codes can be found in Tables34 and 35.Table 15: PDV-65 Optima Electrical CharacteristicsRatedVoltageUrCatalog NumberContinuousOperatingMetricVoltage ImperialhardwarehardwareUcResidual Voltage kV0.5 µsSteepfront5 kASwitchingSurge8/20 Impulse WavekVkV1.5 .22175602940101512.72132631815.3213 kA5 kA10 kA20 kA40 kA0.5 0.7139.4174.384.5Table 16: PDV-65 Optima Dimensions, Clearances and Insulation Withstands (WS)ContinuousRatedMinimum Minimum Recommended ClearancesOperating Arrester OnlyBIL Arrester 48-62 Hz Wet WSVoltageLea
Please note the Ohio Brass Company is a subsidiary of Hubbell Power Systems, Inc. Hubbell Power Systems is a manufacturer of a wide variety of products for transmission and distribution needs of the electric utility industry. Ohio Brass manufactures insulators and arreste
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Pipe Surge and Water Hammer - TecQuipment 


steady ﬂ ow from the header tank through the surge pipe. This ﬂ ow creates a measurable head loss (due to friction) along the surge pipe from the header tank to the surge tower. To create the surge, students quickly shut the surge valve downstream of the surge pipe. VDAS displays and records the pressure surge in the surge tower. Students
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A new approach to calculate extreme storm surges: analysing the ... 


The coincidence of wind surge, spring high tide and external surge leads to extreme storm surge levels along the coast (figure 4). Figure 4: The components of a storm surge. Thus a storm surge is composed of the local tides, wind surge and a possible external surge. In the project storm surges from 1901 until 2008 at tidal gauge
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Surge Protection - Farnell 


surge protection units provide premier surge protection for AC power at the service entrance. These products provide protection for residential electrical equipment by reducing power surges to an acceptable level for surge strips to handle at the point of use. UL 1449 3rd Edition Type 1 and Type 2 Surge Protection Type 1 Surge Protective
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The Lightning Surge and Arresters - arresterworks.com 


The surge arrester protects the power systems from both the direct and indirect lightning surge by diverting the charge and energy to ground. In the process of diverting, it clamps the surge on the system from the arrester onward. Since the surge arrester has resistance even in its conductive state it does not reduce the lightning surge to zero.
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HUBBELL 


the shore power connection". Note: A faulty electrical connection at the dock or on a boat could result in stray electrical current in the water. Such stray current in Electrical Shock Drowning (ESD). Hubbell’s family of ELCI adaptive Shore Power Inlet Kits provide a simple, flexible, low-cost solution. Kits Contain: Hubbell Shore Power Inlet
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Surge Tank Design Considerations for Controlling Water Hammer Effects ... 


3- Differential surge tank: an orifice tank having a riser is called differential tank. 4- One- way surge tank: in a one way surge tank the liquid flows from the tank into the pipeline only when the pressure in the pipeline drops below the liquid level in the surge tank. 5- Closed surge tank: if the top of the tank is closed and there is
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iPRD, iPRD IT surge arresters - Connect 


Type 2 surge arresters are tested with a 8/20 ms current wave. Type 3 surge arresters are tested with a 1.2/50 ms and 8/20 ms combined wave. Protection Load protection iPRD, iPRD IT surge arresters Type 2 or 3 LV withdrawable surge arresters Each surge arrester in the range has a specific application: b incoming protection (type 2):
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Module 6 - Symbols - National CAD Standard 


standards) R MF NO DESCRIPTION TYPE SYMBOL 01 42 00 detail indicator, dashed circle, 2.5 mm (3/32") text, typical R 01 42 00 detail indicator, dashed rectangle, 2.5 mm (3/32") text, typical R 01 42 00 detail indicator for small conditions, 45 degree arrow, 2.5 mm (3/32") text, medium line R 01 42 00 dimension line: continuous, thin line with medium line for terminator R 01 42 00 dimension line .
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Grammar as a Foreign Language - List of Proceedings

Grammar as a Foreign Language Oriol Vinyals Google vinyals@google.com Lukasz Kaiser Google lukaszkaiser@google.com Terry Koo Google terrykoo@google.com Slav Petrov Google slav@google.com Ilya Sutskever Google ilyasu@google.com Geoffrey Hinton Google geoffhinton@google.com Abstract Synta
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Attention is All you Need - NIPS

Google Brain avaswani@google.com Noam Shazeer Google Brain noam@google.com Niki Parmar Google Research nikip@google.com Jakob Uszkoreit Google Research usz@google.com Llion Jones Google Research llion@google.com Aidan N. Gomezy University of Toronto aidan@cs.toronto.edu Łukasz Kaiser Google Brain lukaszkaiser@google.com Illia Polosukhinz illia .
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GSA Implementation of Google (G) Suite

Google Meet Classic Hangouts Google Chat Google Calendar Google Drive and Shared Drive Google Docs Google Sheets Google Slides Google Forms Google Sites Google Keep Apps Script D
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Google Drive (Google Docs, Google Sheets, Google Slides)

Google Drive (Google Docs, Google Sheets, Google Slides) Employees are automatically issued a Kyrene Google account. Navigate to drive.google.com. Use Kyrene email address and network password to login. Launch in Chrome browser for best experience. Google Drive is a cloud storage sys




2y ago




369 Views






















Exploring the relationship between Google Trends data and stock price data.

google search data. Additionally, we propose using a test that we created to explore the relationship, if any, of stock prices and the popularity of google searches. Finally, we share our results from the test and discuss the possibility of using the popularity of google searches to predict future stock price movement. 1. Introduction 1.1 Stock .
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Quick Guide of Using Google Home to Control Smart Devices

Configuration needs Google Home app. Search "Google Home" in App Store or Google Play to install the app. 3.1 Set up Google Home with Google Home app You can skip this part if your Google Home is already set up. 1. Make sure your Google Home is energized. 2. Open the Google Home app by tapping the app icon on your mobile device. 3.
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Elaboração de Provas Online usando o Formulário Google Docs

2 Após o login acesse o Google Drive ou o Google Docs e selecione a ferramenta Google Forms (Formulários). Clique na caixa de Ferramentas do Google, localizada no canto direito superior da tela e selecione o Google Drive. Na tela do Google Drive clique em New , opção More e selecione Google Forms. OBS: É possível acessar o google
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A Hybrid Prediction Method for Stock Price Using LSTM and . - Hindawi

the relationship between stock prices and these factors. Although these factors will temporarily change the stock price, in essence, these factors will be reﬂected in the stock price and will not change the long-term trend of the stock price. erefore, stock prices can be predicted simply with historical data.
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Stock Price Prediction Using the ARIMA Model - IJSSST

Stock price prediction is regarded as one of most difficult task to accomplish in financial forecasting due to complex nature of stock market [1, 2, 3]. The desire of many . work are historical daily stock prices obtained from two countries stock exchanged. The data composed of four elements, namely: open price, low price, high price and
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ACS WASC Templates
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