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1 SystemOverview 

 
1.1 Foreword 
(1) Accordingtothespecialrequirementsofusersonsite,intheagreementthetechnicalstandards of 

AC415-300kW Automatic Load Bank (hereinafter referred to as "system") and itsaccessories are 

proposed including their function, performance, usage, structure, installation andtest to provide 

users with a high efficient and reliable choice, in order to meet the need forgenerator load test. 

(2) The system consists of 1 sets of 300kW Resistive load bank. The System is made up of 

twopartsofmeasurementandcontrolandload,mainlyincluding 

ACdryload,automaticdataacquisitionsystem,automaticallyloadingandunloadingcontrolsystem,thec

oolingdevice,auxiliarycontrol, PCsoftwareandso on. 

(3) Thissystem,whichisofindependentresearchanddevelopmentofelectricityloadtestequipment by 

our technology, combining dry load module with the automatic measurement andcontrol module, 

can accurately detect all kinds of generator output power and load capacity, fullloadand 

overloadtest. 

Thesystemcanbeusedwithacomputertorealizetheintelligentcontrol,automaticallycompleting the 

special test to all electrical parameters of generating set and generating tables,graphs, and 

supporting the print, comprehensively from the cumbersome manual operation toprovide 

scientificandefficientdetection meansforthe powergenerating sets. 

(4) Alltheschematic diagramsofthisagreementare forreference onlyplease inkindprevail 

1.2 TestingSystem 
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Note:PowercableandPC,remotecontroller,printerarenotavailable.Ifneedthem,priceswillbe checked. 
Picturejustforreference,subjecttotherealproducts. 

1.3 SystemCharacteristics 

1.3.1 Thesystemisaself-developeddeviceused 

forelectricityloadtestingbyToprailTechnology.Itperfectlycombinesthedrytypeloadmoduleandmeasu

rementandcontrolmodule,preciselytest output power and load performance of kinds of generator set, 

and realize setting, fluctuation,instant load, instant unload, record wave analysis, and harmonic 

wave analysis, so to finish all thestaticparametersand dynamicparameters testing. 

Systemmainlyconsistsofresistanceload,datacollecting,controlsystem,coolingdevice,etc.The system 

cantest output power andloadperformanceofgeneratorsets. 

1.3.2 System can load power in rated range, measure generator steady-state 3 phase 

voltage,current, active power, reactive power, apparent power, power factor, frequency, and 

running time,and simulate the generator set real load working state. Power input using sectional 

type, energydissipationtypeload,forced-aircooling,3phasefandecentralizedsupplyair,air-

flowissufficientand lownoise. 

1.3.3 SystemcanworkwithPCsoftwaretorealizeintelligentoperation,automaticallyfinishthe 

parameterstesting,andcreatetestingdatatable,curvesandreportsthatcanbeprinted,reducealotofmanual 

operation. 

1.4 SupplyList 

Thefollowingformpresentstheaccessoriesprovidedwhenwemake shipment. 
 

Items Quantity Remark 
AC415-300kWAutomaticLoadBank 1  

RS485orRS232 1 10meters 
RS232,RS485,USBConverter 1  

ProductInstruction 1  
Certification 1  

WarrantyCard 1 1year 
PackingList 1  

ReceivingApron 1  
DataProcessingSoftware 1  

TestReport 1  
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1.5 ManufacturingStandards 
 

Design of intelligent test system of generator unit, production and services are in strict 

accordancewith the GB/T19001-2008 "quality management system" requirements, and refer to the 

followingstandards. Some standards may not be suitable for practical applications, the technical 

agreementproductionplansystem finallytoagreedprevail. 

 

NationalStandards 
GB7251.1-2005 Low-voltageswitchgearassemblyand controlpart 
GB/T2681-1981 Colorsofinsulatedconductorsusedinelectricalassemblydevices 
GB/T11634-2000 MarineACLowVoltageSwitchboardGeneralSpecification 

GB/T11803-89 MarineAClowvoltageswitchboard—Constructionand basic 
dimension 

GB/T2820.5-2009 Reciprocatinginternalcombustionenginedrivenalternating 
currentgeneratingsets-part fifth:generator 

GB/T13032-2010 Marinedieselgenerator 
GB/T1029-2005 3phase synchronousmotertestmethod 
GB14711-2006 Safetyrequirementsforrotatingelectricalmotor 

MilitaryStandards 
GJB2815-97 Militaryinternalcombustionenginegeneral specification 
GJB235A-97 MilitaryACmove loadgeneralspecification 
GJB235-87 Power,intermediatefrequencymoveloadgeneralspecification 
GJB1488-93 Militaryinternalcombustionengineloadgeneral testmethod 

IndustryStandards 
JB/T10303-2001 Generatortechnical condition 

 
 
 

1.6 MainTechnologyAdvantages 

 
Toprail Dummy Load Bank scientific and technology level is in leading position in this 

industry,besidesgeneral functions, it has followinguniqueadvantages: 

Standard Testing Function: System can do stable test, transient test, and realize functions, 

suchas setting, fluctuation, instant load, and instant unload. The terms and formulas used in test 

strictlycomplywith relevant national standard. 
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High Power Load: high load power density, large capacity of single set, parallel running to 

finishsuper powertesting, andrealizetens ofmegawatts ofpowerloading. 

AccurateData:withhighprecisiondatacollectionmoduleandmeasuringmeter,relatedequipment has 

passed the certification by CMA (China Metrology Accreditation) qualificationtestinginstitution, 

and ensuresthereliability ofdata. 

FlexibleControlMode:basedondifferentusinghabit,severalcontrolmodesasfollowingcanbe 

choose,localpaneloperation,remoteboxcontrolling,andintelligentsoftware. 

Intelligent Loading: after setting generator rated power in software, system realize rapid 

loadingthroughpresetproportion,automaticallyandcontinuouslyloadmultiplepowervalueandcommo

ntests,likestepping,full load,andover load, sothatimproveworkingefficiency. 

HighEfficiencyDataManagement:displayreal-

timetestingdata,generatecurvesgraphsautomatically, also can put data into storage. According to 

generator set No. set up testing file,supportto queryatany time, 

andimprovedatamanagementefficiency. 

ComprehensiveProtectionFunction:multipleprotection,likeovertemperature,smoke.Whenin 

danger, automatically terminate the test and give alarm to protect safety of personnel 

andequipment. 

Stable Running: with the latest generation control module as the core, a sharp rise in 

systemresponse speed and anti-interference performance, avoid function failure in complex 

electricalenvironment,and ensuresystemrunning stably and reliably. 

NewLoadBankTechnology:usingtheinternationaladvancedACloadbanktechnology,overcome the 

old water bank defects, such as bear bumpy, unable to use when go to sea, 

realizeMooringTrialandSeaTrail,andsimulatetherealworkingconditionofgenerator running. 

MatureManufacturingTechnology:loadelementusingexcellentanti-

corrosionmaterials;waterproofinsulationcontainerpackaging,suitableforadverseenvironmentsuchas

ocean.Internal layout is reasonable, air channel is clear, rapid heat emission, and satisfy 

continuousworkingneed. 
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2. TechnicalParameter 
 

AC415-300kWAutomaticLoadBank 
Rating 

Voltage/Frequency 415VAC3phase4wire,50Hz 

RatedLoadPower Resistiveload:310kW 
LoadStep 1kW,2kW,2kW,5kW,10kW,20kW,20kW,50kW,100kW,100kW 

PF(PowerFactor) 1 
LoadTolerance 
（eachstep） 

±5% 

LoadTolerance 
（overall） 

±3% 

DisplayPrecision 0.5class 
ControlPower External415VAC/50Hz,3phase4wire 

WireConnection Loadpowersupplyinput——Copperbar(star coupling) 
Controlpowersupplyinput——Connector-bar 

Insulation F 
DutyCycle Continuous 

CoolingType Forceaircooling, horizontalairinletandverticalairoutlet 
Transportation Hoisting,there are liftinglugontopandcastors atthebottomof casing 

Dimension About1540mm*1250mm*1680mm（L×W×H） 

Weight About600kgs 
CasingColor Grey（RAL7035）orasrequired 

OperatingEnvironmentParameter 
Workplace Indoor 

AmbientTemperature -20℃～+50℃ 

RelativeHumidity ≤95% 
Altitude ≤2500meter 

AtmosphericPressure 86～106kPa 
BrandsofMainComponents 

Contactor Schneider 
Fuse Miro 
PLC Siemens 

DataProcessing 
Software TopRailServices（self-developed） 

AlloyResistance TopRailServices（self-developed） 
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3. FunctionIntroduction 
1) User could load any power within rated power, can test stable state three-phase voltage,current, 

active power, reactive power, apparent power, power factor, frequency, running 

timeofgenerating set. 

2) Whether load/unload by manual control panel, remote control or by PC software control, 

usercanpre-set thepowerthen pressthemasterload button. 

3) Control mode: user can choose local manual control, remote control or Intelligent 

control(PCcontrol) 

3.1 Local manual control: there is local control panel in load bank, with multi load steps, min 

loadsteps1kW,controlledby buttons. 

3.2 Remotecontrol:remote controllerconnectedtheloadbankwithcontrolcable.(optional) 

3.3 Intelligent control: user can control load bank by data processing software of PC to 

makeautomatic load/unload, display, record and manager the test data, form curve, graph and can 

beprinted. 

4) Controlmodeinterlock:thereisswitchincontrolpaneltochoosecontrolmode,othercontrolmode 

isinvalid ifuserchooseonecontrol mode. 

5) Withdataprocessingsoftware,couldformcurveofcurrent,activepower,reactivepower,apparentpo

wer,power factor,frequencyand canbeprinted. 

6) One-key load/unload:usercanloadorunloadwithonekeyeasytocontrol. 

7) 3lineLEDmulti-functionmeterdisplay. 
 

4. DataProcessingSoftwareFunctions 
1) Communicationtype: through RS232,RS485orUSBinterface. 

2) Load mode:manualloadorautomatic load. 

3) Manualload:inputpowerandpowerfactor. 

4) Automaticload:Usercansetseveralperiodsofpowerandtime,andinturnof0%→25%→50%→75%

→100%,etcpresetorder to make automaticload testing. 

5) Paralleltesting:whenseveralloadbanksparallelworking,parametersofeachloadbankcanbe 

displayedandrecorded,sodo thefinal parametersofparallelingworking. 

6) Real-timeparameter:Current,voltage,power,powerfactor,frequency,time,etccouldbedisplayedby 

software. 

7) Safetymonitoring:Usercanknowtheworkingconditionsofloadbankthroughsoftwareindicatinglig

ht.Wheninabnormalstopprotection,softwarewillindicatethereasonsof 
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stopping. 

8) Datacollectioninterval: theminsavingintervalis2seconds. 

9) Datasavingand inquery:testingdata couldbesavedinsoftware,user can queryatanytime. 

10)  Datadisplay:itcoulddisplayreal-

timedataandhistorydata;usercanprintvoltage,current,frequency,powergraphsand charts. 

11)  ChartsandgraphsareoutputinformatofJPGwhiletestingdataoutputinExcelformat,andallcanbepri

nted. 

5. ProtectionFunction 

1) EmergencyStop:Usercanpresstheemergencystopbuttoninthepaneltounloadimmediatelywhent
heload bank isabnormalwhileworking. 
2) Over-
voltageProtection:Automaticloaddumpandgivealarmwhenvoltageisoversafetythresholds. 
3) Over-
heatProtection:Automaticloaddumpandgivealarmwhentemperatureisoversafetythresholds. 
4) ShortCircuitProtection:Equipwithfuse,automaticloaddumpwhencurrentisoverlarge. 
5) FanInterlockprotection:Machinecouldnotdoloadtestingbeforeworkingpoweroffanison. 
6) FanCapacityProtection:Loadbankwillunloadandgivealarmwhenanyfanisabnormal 
orwithinsufficientairvolume,etc. 
7) PhaseSequenceAutomaticConversionProtectionWhencontrolpowercableinwrongconnectio
ns,3 phasefanscanalsowork in goodconditions. 
8) Protectionbutton:there aresomeprotectionbuttons 
canbeswitchedoffwhenfalsealarmorforspecialrequirements. 
9) EnclosureGroundProtection:theloadbankwithspecialgroundprotectionterminaltoavoiduseru
nderrisk ofelectricshock hazard. 
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6. SystemDiagram 
 

SchematicDiagram 
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7. LoadBankStructure 
 

Note: Picturesonlyforreference,subjecttotherealproduct 
 
 

 
LocalControlPanel 
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8. DataProcessingSoftware 
 
 

The data processing software is installed in the notebook or PC, customer can connect 
computerand load bank by data transmission line, and then realize all the test function by 
intelligent controlthroughthesoftware 
（ 1 ）

MainInterface:thesoftwarecanrealizemanyfunctions,suchasaddingload,datacollecting,storage, 

management and soon. 
 
 
（2）AddLoad:there are twomodetochoose, manualoperationorauto. 
1) ManualLoading:customerselectandsetthepowervalue,thenthesystemaddtheloadcontinuously. 
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2) Automatic Loading: customer can set several add stage，each stage can be different in 
poweran time, system completes the add process according this order: 
0%→25%→50%→75%→100%or110%. 

 
(3)Data Display: it can display the real-time data, curves and graphs. Customer can save data 
atanytime, and setdatastorageofintervaltimefreely. 

（4）DataManagement:aftertesting,customershouldsaveusefuldata,andyoucanqueryandprintat 
anytime. 
1) Data Query: customer can read testing record which is saved in the past, and view all the 
dataincurvegraphsorforms. 
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2) Print:customercan choose thetestingdatacurve orgraphyou needtoprint. 
 

 
 

Currentcurve Voltagecurve 
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Powercurve Data 
 

 

 
9. Resistor 

 
 

 

Resistive load consists of special alloy resistors. There is cooling fin outside, filled with 

insulationmedium, resistor is in insulation medium, it can meet load testing requirements. Alloy 

resistor iswithhighinsulationperformance,uniformheatconduction.Runningtemperatureisonly1/3of 

mailto:ian.liao@toprailservices.com.au
mailto:ian.liao@t-power.com.au
http://www.t-power.com.au/


T-powerPtyLtd ABN:65 651 645 948 14  
Address: Factory1,7TechnologyCircuit,Hallam,VIC3803,Australia 
Direct:(+61)0387595876Mobile:(+61)0423081808,(+86)13975311706 
Email:ian.liao@t-power.com.au Web:www.t-power.com.au 

 

 

designed temperature, low temperature drift, steady resistance, no red-hot in long time 

running.Acidalkalineresistant,saltfogresistant,waterproof,moistureproof,anticorrosionforallweather 

use. With exclusive technology, alloy resistor is fixed in insulated material palette; thewhole 

resistive load is blocked, insulated by inner insulation and insulation plate, make sure thegood 

insulation and safety even in wet weather and prevent short circuit because of next resistorvalue 

decreases. 

(1) Alloy resistor adopt nicochrome(NiCr6023), anti temperature (max working temperaturereach 

up to 1300 ℃ ), steady electrical performance, low temperature drift (5*10-5/ ℃ ), 

thistechnologyisthemost advanced inalloy resistormanufacturing. 

(2) The tube adopts extensibility and resistance oxidation Stainless Steel 304 (0Cr18Ni9), 

fillingmaterialexport gradeelectricalcrystallization magnesiumoxidepowder(Sg-

9),performancestandardsJBY-TE4088-199,magnesiadensity3.0g/cm3±0.2,screwsisanti-

corrosion,anti-temperature Stainless Steel 304(0Cr18Ni9). With strict and clear material control, 

the massproducedalloy resistorarewithhighly congruent performance. 

(3) Cooling fin Stainless Steel 304, height 7mm±2, thickness 0.4mm±0.2, winding interval 

nomore than 3mm±0.2. 

(4) When each resistor withstand voltage is DC3000V or 1500V, 50Hz, 1 minute without 

puncture.Multialloyresistorsconnectioninseries, make surewithstandvoltage reach 20kV. 

(5) Coolingfinuniformtemperaturenomorethan300℃,max320℃,thereisenoughmarginto 

makesurealloyresistorcan beworkingcontinuously,resistormaxtemperature1300℃. 

(6) When resistor temperature reach 300℃ to 400℃, temperature drift is also less than ±2%, 

itassure the resistance value no much changes in high temperature working condition, thus 

loadingsteadypowercouldbeavailablein anytemperature. 

(7) Whetherinmaxandmintemperature,loadaccuracyisnomorethan3% 

(8) Airoutlettemperature nomorethan80℃(within1meter) 
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10. MainCircuit 
 

The system control load/unload through control breaker. The contactor use main contact point 
toopen and close the circuit, execute control instruction by auxiliary contact, contact made 
bysilver-tungsten alloys,withgoodelectricalconductivityandhigh temperature resistance. 
MCBusedtoshortcircuitprotection,whichisakindofmanualswitch,withshortcircuitprotection and 
insulation protection function. No need change new one after short circuit, toprotectthecircuit 
andequipment. 

 

11. PowerCircuit 
 

Contactor Fuse 

Thecircuitof powercircuitcontrols the load running with controland protectivemodelofcontactor-

fuse.Eachload stepis with onecontactor-fuse. 

Loading power changes by contactor’s switch. Contactor opens and closes circuit through 

maincontacts,throughauxiliarycontactstocarryoutcontrolinstruction.Contactsaremadeofsilver-

tungstenalloyswithgoodelectricconductingperformanceandhightemperatureablation. 

Fuse is used to short circuit protection. Fuse element is made of low melting point metal, 

whencurrent passing through fuse exceeds safety value, the heat will make fuse element melting to 

cutoffcircuit to protectelectrical circuitand equipments. 
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12. ControlModule 
 

 
Load control module is the pivot which makes load/unload, protection, etc automatically. 

Themodulewith following features: 

 
1、Highstability, highanti-interferencecapacity. 

①LongMTBF； 

②ShortFaultCorrectionTime(MTTR)； 

Hardware measure: main modules adopts large scale or very large scale integration circuit, 
largenumber of on-off action finished by contactless electric storage, I/O system design with 
thoroughpassagewayprotection andsignalprocessingcircuit. 

① Shield；② filtering；③ power supply adjustment and protection；④ isolation；⑤ 

adoptsmodularstructure； 

Softwaremeasure：Withstrongselfinspectionandprotectionfunction. 

①Faultdetect；②Informationprotectionandrecovery；③settingwatchdogtimerWDT 

（watchdog）；④Reinforcecheckandverifytoprogram；⑤batteryreservetoprogramand dynamic 

data； 

2、Highcommonality, variablecontrolprogram,easytouse.3、

Powerfulfunction, wideadaptation. 

PLCbesidesfunctionoflogicaloperation,time,count,sequentialcontrol,alsowithfunctionofinput&outpu

tofdigital,analogquantity,powerdrive,self-inspection,recorddisplayetc. 

4、Simpleprogramming,easytolearn. 
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5 、 Reduce the workload of control system design and construction. PLC adopts software 

toreplace vast intermediate relay, time relay, counter of relay control system, will reduce the 

design,installation,wireconnection workofcontrol cabinet. 

6、Smallvolume, light weight,lowpower dissipation,easytomaintenance. 

PLC is product apply micro electronic technique to industrial equipment, compact structure, 

solid,smallsize,low powerdissipation. Becausethe strong antijammingcapability, easyto 

installinsideofequipment, PLC idealcontrol equipmentofmechatronics 

 

13. Coolingfan 
 

Load bank cooling system is made up of axial flow fans and automatic protective devices, 

blowawayheatconversionfrompower module, keepinsideof enclosure with suittemperature. 

(1) The fans adopt dedicated waterproof motor and variable corrosion resistance impeller, the 

fandelivery is 22000 cubic meter/hour, through combination of multi sets fans, fully satisfied 

thecoolingrequirement oftheload bank. 

There are transducers/sensors and over load protective devices, automatic load dump and 

givealarm when load bank is abnormal. Many temperature sensors are put in load elements and 

airoutlettocut offload toprotectloadbankwhen temperature reachwarningvalue. 

As to the main components of load bank, we choose international advanced and 

experiencedreliable elements to assure thehighquality. 

(2) Use wind speed tester AVM-03 to test the air outlet, the average wind speed is 8-10m/s. 

Usenoisemeter DT-815,theworkingnoiseis≤85dB(3M),high blastcapacityandlownoise. 

(3) Thefansequipwithblast capacitydetectionsensorsandmotoroverloadprotector, autocutoff 

the load and send alarm under abnormal condition. It install several temperature sensor and 

loadpart and air outlet position, it also will cut off load when temperature reach warning value, 

makesure theload bank willnot damagedbecauseofovertemperature. 
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(1). Warrantyperiodisoneyear. 

14. After-saleService 

 

(2). Ifrequired,technicianswillbesenttohelpcustomerinstalland debugthemachine. 

(3). Wecanprovidetrainingserviceonsiteforcustomer’stechnicians 

tomeettherequirementofdailyworkand maintenance. 

(4). Customerhastherightoftechnicalconsultingserviceforfree 

forever.(5).Longtimespare parts supply. 
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